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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no gu3uke Ha ypoBHE CpeAHEro 001Iero oopa3oBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUM K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl,
npencrasieHHbix B ®I'OC COO, a Takke ¢ yuérom (enepanbHOi paboueil mporpammbl
Bocriutanus 1 Konnenuuu npenonaBanust yueOHoro npeamera «®dusnka» B 00pa3oBaTeIbHBIX
opraam3anusax Poccuiickoit  ®@enepanuu, peamu3yiOINIMX OCHOBHBIE  00pa3oBaTEIIbHBIE
IIPOrpaMMBI.

[lporpamma 1O ¢Qu3uke ompeaenseT o00s3aTeNbHOE IMPEIMETHOE  COJepIKaHUe,
YCTaHABJIMBACT PEKOMEHIYEMYIO IIOCIIEIOBATEIbHOCTh M3YUEHHS TEM W Pa3ZeiioB y4eOHOTO
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€d, JIOTUKU Y4eOHOro
mporecca, BO3PAaCTHBIX oOcoOeHHOCTel oOydaromuxcs. [Iporpamma mo ¢usmke gaér
NpECTaBICHNUE O IEJSIX, COACP)KAaHUM, OOIIeH cTparernd OOy4YeHHUs, BOCIIUTAHUS U Pa3BUTHUS
00yJaroUIMXCcs CpeiCTBAMU y4eOHOro npeaMeTa «Pu3nKa» Ha yriayOoJIEHHOM ypOBHE.

N3yuenne kypca GuU3MKM YriayOJIEHHOIO YPOBHS II03BOJIAET pPEalM30BaTh 3a/1a4yu
po(hecCHOHANBHON OpPHEHTAllMU, HApPaBJICHO Ha CO3JaHME YCIOBUN JUIsl MPOSIBICHUSI CBOUX
UHTEJUIEKTYaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaKABIM  OOYYaromUMCs, KOTOpBIE
HEOOXOAUMBI ISl TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30BaHus MO pa3IMYHBIM (PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIEIHATbHOCTSIM.

B mporpamme mo ¢usuke OINpenensioTcs IMIaHUpyeMble Pe3yNbTaThl OCBOEHUS Kypca
bu3MKK Ha YpPOBHE CpeIHEro oO0mero oO0pa3oBaHUs: JHYHOCTHBIE, MeETaNpeIMETHbIE,
npeaMeTHbIE (Ha yriiyOsn€éHHOM ypoBHE). HaydHO-MeToH00TnuecKoi OCHOBOM TSl pa3paboTKu
Tpe6OBaHI/II\/'I K JIMYHOCTHBIM, MCTAIIPCIMETHBIM U NPCIAMCTHBIM pPE3yJibTaTaM 06yqa}0m1/1xcs[,
OCBOMBIIIUX IIPOrpaMMy 1Mo (PU3HKE Ha YPOBHE CPEAHETO 0011ero 0Opa3oBaHus Ha YIIyOJIEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Tporpamma o (usmke BKIIOYAET:

IUTAaHUPYEMbIE pe3yibTaThl OCBOEHHUS Kypca (U3MKM Ha YriayOJI€HHOM ypOBHE, B TOM
qucie MPeIMETHbIE Pe3yIbTaThl O rofaM 00yUYeHHUS;

COACPpIKaHUC y‘-IC6HOl" O IpCaAMECTa «®Du3uKay 1mo rogaM 06y‘-ICHI/IH.

[IporpaMmma mo Qu3uke HUMEET NPUMEPHBIH XapakTep W MOMKET ObITh HCIOJIb30BaHA
YUUTENAMHI (PU3UKH [T COCTABJIEHUS! CBOMX PabOUYUX MPOTPaMM.

HporpaMMa 1o (I)I/I3I/IKC HC CKOBBIBACT TBOPYCCKYH0O HWHUIHUATUBY y‘HdTeJ'Ieﬁ )51
NpeaoCTaBIsI€T BO3MOXHOCTH I pe€ajiu3aliui Ppas3jindHbIX MCTOAMYCCKUX IIOAXOOOB K



OpenojiaBaHuio (U3UKKM Ha YrIyOJIEHHOM YPOBHE TPU YCIOBUU COXPAaHEHHs 00s3aTeIbHOMN
YaCTH COJECPIKaHMS Kypca.

dusmka Kak Hayka o HauboJiee OOLIMX 3aKOHAX MPHUPOJIbL, BBICTYIAsl B KaueCTBE y4eOHOro
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUH 00 OKpY>KAIOLIEM MHpE.
HIkonbHbI Kypc (U3MKH — CcHCTEMOOOPa3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, TOCKOJIBKY (PU3MUECKUE 3aKOHBI JIS)KAT B OCHOBE IPOIIECCOB U SIBICHUH, H3y4aeMBbIX
XUMHUeH, Ouonoruel, pusnyeckoi reorpadueid m acTpoHoMuen. Mcmonb30BaHUE W aKTUBHOE
npuMeHeHHe (U3NYECKUX 3HAHUHM OMpEAeTHio XapakTep U OypHOE Pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe S3HEpreTHKH, TPaHCIOpTa, OCBOEHHMsSI KOCMOCa, IOJYy4YeHHsS HOBBIX
MaTepHajoB C 3aJaHHBIMU CBOWCTBaMH. M3ydeHune (U3MKM BHOCHT OCHOBHOW BKJIAJ B
(GopMHpOBaHHE €CTECTBEHHO-HAyYHON KapTUHBI MHpa oOydaromerocs, B (OpMHpPOBAHUE
YMEHUH MPUMEHATh HAYYHbIH METOJ MO3HAHUS NIPU BBITOJHEHUH UMH YUEOHBIX UCCIICIOBAaHUM.

B ocHOBy kypca (pu3uku Ha ypoOBHE CpeIHEro oO0Iero oOpa3oBaHUs MOJIOKEH PsJ UICH,
KOTOPBIE MO’KHO PaCCMaTPUBATh KaK MPUHIIUIIBI €r0 MOCTPOCHHS.

Hoen yenocmuocmu. B cOOTBETCTBUM C HEW KypC SIBJSETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCeX pa3fiesioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (DU3HKH.

Hoes zenepanuzayuu. B cOOTBETCTBHHU C HEW MaTepHral Kypca Gu3nKu 0ObeMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kkypce sBisercs (GOpMHpPOBaHHE IPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoea cymanumapuszayuu. EE peanuzanus npeanoyaraeT UCNoIb30BaHUE TYMAHUTAPHOTO
noTeHuuana (U3NIecKoil HayKu, OCMBICIICHHE CBSI3M Pa3BUTHUSL (PU3UKH C Pa3BUTHEM OOILECTBa,
a TaKKe ¢ MUPOBO33PEHYCCKUMU, HDABCTBEHHBIMH U YKOJIOTUYECKUMU TIPOOIIeMaMHu.

Hoea  npuxnaonoii  nanpaenennocmu. Kypc  pusuku  yriyOnéHHOro  ypoBHS
IpeJoiaraeT 3HaKOMCTBO € IIMPOKUM KPYTroM TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN
U3y4EHHBIX TeOpuil U 3aKoHOB. IIpu 3TOM paccMaTpuBarOTCS HAa YpPOBHE OOIIUX MpEeACTaBICHUI
Y COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea »3konozuszayuu peannsyercsi IOCPEACTBOM BBEACHHA DJIEMEHTOB COACPIKaHMS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C pa3BUTHEM
TEXHHUKHU U TEXHOJIOTUH, a TakKe 00CYKIeHHsI MpoOIeM palliOHAIBHOTO MPUPOAOIIOIb30BAHUS U
HKOJIOTHUECKOM O€30MacHOCTH.

OcBoeHue cozepkaHus MPorpaMMbl Mo (pu3MKe JOHKHO OBITH MOCTPOSHO Ha NMPHHIUIAX
CUCTEMHO-/IeATEeIbHOCTHOT O noaxoAa. [y ¢pusuku peanusanus 3TUX NIPUHIUIIOB O0a3upyercs Ha
UCITOJIb30BAaHUM CaMOCTOSTEIbHOTO AKCIEPUMEHTa KaK MOCTOSIHHO JEeWCTBYOLIEro (akropa
yueOHoro mpouecca. Jlng yriyOn€HHOrO ypOBHSI— O3TO CHCTEMa CaMOCTOSATENIBHOTO
YUEHUYECKOT0 HKCIEPUMEHTa, BKIIIOYAIONIEro (pPOHTANbHbIE YYEHUYECKHE OMNbIThl MpHU
U3y4eHHUH HOBOIO MaTepualna, JlabopaTopHble paboThl U paboThl mpakTukyma. Ilpu sTom
BO3MOXKHBI JIBa crioco0a peanu3anui GU3ndeckoro npakTukyma. B mepBom ciiydae mpakTUKyM
npoBoauTcs au6o B koHue 10 u 11 kmaccoB, ubO mocie MepBOro M BTOPOTO MOJYTOAUN B
KaKIOM M3 3TUX KiaccoB. BTopoil cmoco6 — 3To mHTerpanusi padoT MpakTUKymMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOPhIE MPOBOAATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1oJ paboTamMu MPaKTUKyMa OHUMAETCsl CAMOCTOATENBHOE HCCIIEJ0BAHNE, KOTOPOE TPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUa O€3 MOIIAaroBoi HHCTPYKIIHH.



B nporpamme no ¢usuke cucteMa y4eHHUECKOTO IKCIEPUMEHTa, Ja00paTOPHBIX paboT U
NpaKTHKyMa MPeCTaBIeHa eIUHBIM NepedHeM. BIOOp TeMaTHKH Ui 9THX BHIOB YUCHHYECKUX
IPaKTHYECKUX pabOT OCYHIECTBIIAETCS YYaCTHUKAMM OOPa30BaTENbHOIO MPOLIECCa UCXOIST U3
O0COOCHHOCTEH TOYpPOYHOTrO IUIAHWPOBAaHMSA W OCHamleHus KabuHera ¢usuku. [Ipu sTom
oOecrieynBaeTcsi OBNAJICHUE OOYYAIOUIMMHCS YMEHUSMHU IPOBOAMUTH TPSMbIE M KOCBEHHBIC
U3MEpEHHUs, MCCIEAOBaHUS 3aBUCHMOCTEH (PU3NYECKMX BEIMYMH W TMOCTAHOBKY OITBITOB IO
IPOBEPKE MPEUIOKEHHBIX THUITOTES.

bonbiioe BHUMaHKE yaEIsSeTCs PEHICHUIO0 paCUETHBIX U KaYeCTBEHHBIX 3anad. [Ipu sTom
JUISL pacu€THBIX 3a7lad MPUOPUTETOM SIBIISIFOTCS 3a/laydl C SBHO 3aJaHHOM M HESBHO 3aJJaHHOMN
(GU3HYECKON MOJIEIBIO, TTO3BOJISIIOIINE MPUMEHSITh U3YUCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK
U3 OJTHOTO pa3jesia Kypca, TaK U MHTErpupys MPUMEHEHUE 3HAHUU U3 pa3HbIX pasnenoB. s
KaueCTBCHHBIX 3a7a4 TMPUOPUTETOM SBIIAIOTCS 3aJaHWsi Ha OOBSICHCHHE/TpeACKa3aHue
npoTeKkaHus (U3NYECKUX SIBICHUI U MPOIECCOB B OKPY’KAIOLIEH XKU3HH, TpeOyrolire BriOopa
(bU3HYECKON MOACITHN JJIsi CUTYAIlUU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmMu ®PI'OC  COO k  MmaTepuanbHO-TEXHUUYECKOMY
o0ecrieyeHH0 y4eOHOro mpouecca Kypc (Gu3MKM YriayOIE€HHOrO YpOBHS Ha YPOBHE CpPEIHEro
obmiero 0o0pa3oBaHUS JOJDKEH HM3y4aThCsl B YCJIOBHUSAX IPEIMETHOTO KaOuHeTa. B kaOuHere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE J1IA00PATOPHOE 00OPYOBAHUE JUISI BBIIOIHEHUS YKAa3aHHBIX
B IporpaMMe 1o (u3MKe YYEHHUUECKHUX OINBITOB, JAOOPATOPHBIX padOT M padOT MpakTUKyMa, a
TaKXe JJIeMOHCTpallMOHHOE 000PyI0BaHHE.

JleMOHCTpaMOHHOE  00OpYyIOBaHWE (OPMUPYETCS B COOTBETCTBUU C IPHUHIIAIIOM
MUHHMAaJIbHON JOCTATOYHOCTH U OOECIICUMBACT IMMOCTAHOBKY MEPEUMCICHHBIX B MPOrpaMMe I10
(1)I/I3I/IK€ KIIFOUYCBBIX IIGMOHCTpaIII/II\/JI A1 UCCICAOBAHUSA H3YYaCMbBIX SIBJIEHUU U ImpoueccoB,
AMIUPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX IIPUMCHCHUI.

JlaboparopHoe 00OpyAOBaHHE Al YYCHHMUECKHUX IMPAKTUUYECKHX paboT dopMupyercs B
BUJIE TEMATHYECKUX KOMIUIEKTOB M OOECIEUYMBACTCS B pacu€Te OJHOTO KOMIUJIEKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPATOPHOTO OOOPYIOBAaHUS JOJKHBI OBITH
MOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX M IU(MPOBBIX MPUOOPOB, a TaKkKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE HU(POBBIX Ta00OPATOPHIA.

OCHOBHBIMHU HCJIsIMU NU3YUCHUA (I)I/I3I/IKI/I B O6H.[CM O6pa3OBaHI/II/I SABIIAKOTCA:

(dbopMupOBaHUE UHTEPECA U CTPEMJICHUSI 00YYaIOIIUXCS K HAYYHOMY M3Y4YEHUIO TPUPOJIbI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE HpeI[CTaBJ'IeHI/Iﬁ 0 Hay9YHOM METOIC ITO3HaHUA )51 CI)OpMPIpOBaHI/Ie
HCCIICAOBATCIILCKOI'0O OTHOMICHUA K OKPYKAIOIIUM SABJICHUSM

dbopMHUpOBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa HM3y4YeHUsS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMHUpOBaHHE YMEHHUM OOBSCHSATH SIBJICHHUS C WCIOIB30BAaHWEM (PU3MUECKHX 3HAHUU U
Hay4HbIX JI0Ka3aTeIbCTB;

(I)OpMI/IpOBaHI/IC HpeI[CTaBJIeHI/Iﬁ 0 poJir (bI/IBI/IKI/I AJId pa3dBUTUA APYTrUX CCTCCTBCHHBIX
HAayK, TCXHUKH U TGXHOHOFHﬁ;



pa3sBUTHE TIPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccHoHaNbHOM
JICATEIFHOCTH, CBSI3aHHBIX C (PU3MKOW, TOATOTOBKAa K JalbHEeWIieMy OOY4YeHHIO B 3TOM
HarpaBJICHUH.

Joctuxenue 3THX Liejded o0ecreunBaeTcsl pEIIeHHEM CIEAYIOLUIMX 3ajad B IIPOLEecce
U3Yy4eHHUs Kypca (GU3UKU Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus:

npuoOpeTeHre CUCTeMbl 3HaHMH 00 oOmMX (U3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIOYAsT MEXAHUKY, MOJICKYJSIPHYIO (QH3UKY, dJIEKTPOJANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPO(U3HKH;

dbopMUpOBaHUE YMEHUN MPUMEHSITh TEOPETUUCCKIE 3HAHUS IJIsi OOBSICHEHUST (PU3NIECCKUX
SBJICHUI B IPUPOJE U ISl HPUHATHUS NPAKTUYECKUX PELICHUN B TIOBCEIHEBHON KU3HU;

OCBOEHHUE CIIOCOOOB PEIICHMsI Pa3IMUHBIX 337a4 C SBHO 33/JlaHHON (PU3NUYECKON MOJEINbIO,
3a1a4, TOAPAa3yMEBAIOIIUX CAMOCTOATENBHOE CO3AaHHe (U3NYECKOH MOJAETH, aJeKBaTHOM
YCIIOBUSIM 33J]a4i, B TOM YHCIIE 33]]a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHUE (PU3UYECKHMX OCHOB U MPHUHIMIIOB JEHCTBUS TEXHUUYECKUX YCTPOUCTB H
TEXHOJIOTHYECKUX MPOIECCOB, MX BIUSIHUS HA OKPY>KAIOUIYIO CPENY;

OBJIaACHUC MCTOAAMH CaAMOCTOATCIBHOI'O IUIAHUPOBAHHA H IIPOBCACHUA q)HSquCKI/IX
OKCIICPUMCHTOB, daHaliuda MW MWHTCPIPETAaln HHq)OpMaHHH, OonpeacicHuss AOCTOBCPHOCTU
MMOJIYYCHHOI'O pE3yJibTaTa,

CO3/IaHME YCJIOBHMH /Il Pa3BUTHUS yYMEHUN MPOEKTHO-HUCCIEI0BATENbCKON, TBOPUECKOM
JIeSTCIIbHOCTH;

pa3BuTHE HHTEpeca K chepaMm MpoecCHOHATBHOM eI TEeNbHOCTH, CBA3aHHON C (PH3UKOM.

B cootrBerctBun ¢ TpeboBanmsMu PI'OC  COO yrnyOonéHHbIl  ypOBEHb HU3YyUYCHMS
yueOHoro mnpenmera «®Dus3uka» Ha YpOBHE CpeAHEro oO0IIero oOpa3oBaHUs BBIOUpaETCs
00yYaromuMuCs, TUIAHUPYIOIUMHI MPOAOIDKEHHE O0pa30BaHMs IO CIEUUaTbHOCTSIM (U3UKO-
TEXHUYECKOTO MPOQUIIS.

Ha u3yuenne ¢puszuku (yriyon€HHBIN YpOBEHB) HA YPOBHE CpEIHEr0 OOIIero oopa3oBaHus

otBojuTcs 340 yacos: B 10 kmacce — 170 gacoB (5 yacoB B Henento), B 11 kmacce — 170 gacos (5
YacoOB B HEJIEIIO).

[Tpennaraemslii B mporpaMme o ¢pu3MKe NepeyeHb J1abopaTOPHBIX U MPAKTUYECKUX padoT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYHMTENb JI€laeT BbIOOp MpPOBEAEHUsS J1a0OpaTOpHBIX padoT U

OTIBITOB C YU4ETOM MHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.

COJAEP/)KAHUE OBYYEHUA

10 KJIACC



Pa3nen 1. HayuHblii MeTO O3HAHUS MPUPOABI.

Omsuka — QyHnameHTandbHas Hayka o npupoze. HaydyHblii MeTox MO3HAHUSA U METOJbI
ucciieIoBaHus (PU3HYECKUX SIBICHUH.

DKCHEeprUMEHT U TEOpHsl B Ipolecce MO3HAHMS NpUposl. HabmroneHne u 9KCepruMeHT B
dusuke.

Crioco0b! u3MepeHust (PU3MUECKUX BEIMYMH (QHAJIOrOBble U LU(POBBIE U3MEPHUTEIbHbIE
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemuoctu u3MepeHuit pu3nuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTEIbHAS).
MopnenupoBanue (U3NYECKUX SBICHUN M MPOLECCOB (MaTepuaabHas TOYKA, aOCOIIOTHO
TBEPIOE TEII0, UACATbHAS KUIKOCTh, MACAIbHBIN Ta3, TOYCUHbIN 3apsn). [ unoreza. dusnyeckuii

3aKOH, I'paHHIIbl €ro IPUMCHUMOCTH. dusnueckas TCOpU.

Ponp u mecto ¢u3uku B (QOPMUPOBAHHMU COBPEMEHHOW HAyYHOW KapTUHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

WN3mepenne cuiabl TOKAa M HAIPSOHKEHUS B MMM TMOCTOSHHOTO TOKa MpPHU IOMOIIU
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HakoMCcTBO ¢ mudpoBoit mabopatopuerd mo ¢usuke. Ilpumepsr uzmepenus puzmyeckux
BEJINYMH ITPH TTOMOIIN KOMIIBIOTEPHBIX JTaTYHKOB.

Pa3zgen 2. MexaHnuka.
Tema 1. Kunemamuka.

MexaHI/I‘IGCKOG JABHUKCHUC. OTHOCI/ITGJ'[BHOCTI) MEXAaHHUYCCKOT'O JOIBUXCHUA. CI/ICTCMa
OTCUYETA.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Pannyc-BekTOp MaTepHaJbHOW TOYKH, €ro IHPOEKIUHM HAa OCH CHCTEMBI KOOpAMHAT.
Tpaexropus.

[Tepememnienue, CkOpocTh (CpelnHsisi CKOPOCTb, MIHOBEHHas CKOPOCTb) M YCKOpPEHHE
MaTepI/IaJ'[BHOI\/'I TOYKH, X MNPOCKIOWHN Ha OCH CUCTCMbI KOOpAWHAT. CrnoxxeHue nepeMemeHI/n?I n
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBH)KEHUE. 3aBUCUMOCTh KOOPJUHAT,
CKOPOCTH, YCKOPEHUS U MYyTH MaTepUATBHON TOYKH OT BPEMEHU U UX TpauKu.

CBoOogHOE majeHue. YcKopeHHe cBOOOJHOro mnajeHus. JBUXKeHUE Tena, OpOIIECHHOrO
MIOJT YTJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH M YCKOPEHHSI MAaTepHATLHOW TOYKH
OT BPEMEHH U UX IpaduKu.



KpuBonnneiinoe nBuxeHue. JIBI)KeHNE MaTEpUAIbHON TOUKHU 110 OKPYKHOCTHU. YTJIOBasi U
nuHenHas ckopocTh. Ilepwon m vactora oOpamienus. LleHTpocTpemutensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHI€HIMAIIBHOE) U TI0JJHOE YCKOPEHUE MAaTEPUAIbHOM TOUKH.

TexHuueckue yCTPOMCTBA M TEXHOJOTHYECKHUE TMPOIECCHl: CHUAOMETP, JABUKEHUE
CHApSJIOB, LICTIHbIE, IIeCTepEHYAThIE U PEMEHHBIE Nepe1ayl, CKOPOCTHBIEC TU(THI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, UIUTFOCTPALINS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.
CriocoObI uccie10BaHus IBMKCHUN.

NnmrocTpanus npeieasHoro nepexoia 1 i3MepeHue MrHOBEHHOM CKOPOCTH.
[IpeoOpa3zoBaHue IBIKEHHI C HUCIIOIb30BAaHHEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habnroienue nrxeHus Tena, OpoieHHOro Mo/ yrioM K TOPU30HTY U TOPU30HTAIBHO.
Hamnpagnenue ckopocTu npu JBUKEHUHU TTO OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEYKTOPE.

CpaBHeHHE TyTEH, TPAEKTOPUH, CKOPOCTEH JBMKEHHS OJIHOTO M TOTO K€ Tela B Pa3sHBIX
cUCTEMax OTCYETa.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.
N3yuenne HepaBHOMEPHOTO JIBMXKEHHS C IIEJIBIO ONPEIEICHUS] MTHOBEHHOM CKOPOCTH.

N3mepeHne yckopeHus Mpy NpSIMOJIMHENHOM PAaBHOYCKOPEHHOM JIBUYKEHHH 10 HAKJIIOHHON
IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBUKEHUU.

N3mepenne yckopeHHs cBOOOIHOTO MajieHus (PEKOMEH0BAHO MCIIOJIb30BaHUE IHU(PPOBOM
nabopaTopun).

N3yueHune nBUXKEHUs Tesla, OPOLIEHHOTr0 rOpu30HTaNbHO. [IpoBepka runoressl 0 NpsIMoit
IPOMOPLUOHAIEHON 3aBUCMOCTH MEXy JAIbHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTBIO Tea.

I/IBYIICHI/IC ABWIKCHUS TEJIa IO OKPYKHOCTH C MMOCTOSIHHOM 110 MOOYJIIO CKOPOCTBIO.

HccnenoBanue 3aBHCUMOCTH Iepuoja OOpalleHHs KOHUYECKOr0 MAasTHHKAa OT €ro
apaMeTpoB.

Tema 2. /lunamuxa.

ITepserit 3akoH HproToHa. MHeprumanbsHble cucTeMbl oTcuéTa. [IprHINII OTHOCUTEIBHOCTH
["anunes. HeunepuuanabHble CUCTEMBI OTCUETa (ONpeIeTIeHUE, TPUMEDPHI).



Macca tena. Cuia. [IpuHnun cynepno3unuu cui.

Bropoii 3akoH HproToHa 1711 MaTepUaJIbHOW TOYKHU.

Tperuii 3akoH Hp0TOHA [1s1 MAaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPABUTAIMOHHON U HHEPTHON MacChl.

Cuna T1spKkecTH. 3aBUCHUMOCTh YCKOPEHHS CBOOOJHOTO TMaJeHUsi OT BBICOTHI HAaj
MOBEPXHOCTBIO ITUIAHETHI W OT reorpaduveckoil mHpoThl. J[BHKeHHe HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, 1BHXyIErocsi ¢ yCKOPEHHUEM.

Cuna Ttpenus. Cyxoe tpenue. Cuia TPEeHHS CKOJBXKEHUS M CHJIa TPEHUS IOKOS.
Koaddunument tpenuns. Cuiia conpoTUBIEHUS MPU ABMXKEHUU Tella B JKMJIKOCTH WM Trase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOIO JBUKECHHUS.

Hasnenue. 'unpocraruueckoe nasienue. Cuna Apxumesna.

TexHumueckne yCTpOﬁCTBa N TCXHOJIOTMYCCKUEC MPOUCCChI: IOAUIMIIHUKH, JIBHKCHHUC
HCKYCCTBCHHBIX CITYTHHUKOB.

Hemoncmpayuu.
Habumronenne ABM>XEeHUS TN B MHEPLHMAIBHBIX U HEMHEPIHAIBHBIX CUCTEMaX OTCUETA.
IIpuHIUIT OTHOCHTEIBHOCTH.

Kauenune ABYX HNWIMHAPOB WM MTapOB pa3H0171 MacCcCbl C OAHWHAKOBBIM YCKOPCHHEM
OTHOCHUTCIIBHO HGHHCpHHaHBHOﬁ CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOACHCTBYIOIIEH MPUIOKEHHBIX K T€ITy CHJI C IPOU3BEIEHUEM MacCChl Tella
Ha €ro yCKOPEHHE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJl, BOBHMKAIOIIMX B PE3yJbTaTe B3aUMOACHCTBUS TEN.
N3MmepeHne mace 1o B3auMOJICHCTBUIO.

HesecomocTs.

Bec Tena nmpu yCKOpEHHOM MOIBEME U TAJICHUH.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CUII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.
Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

N3mepeHnne paBHOAEHCTBYIOIIEH CHIT TIPH IBU)KEHUU OpycKa 10 HAKJIOHHOW MIOCKOCTH.



[TpoBepka THUIOTE3BI O HE3aBUCHUMOCTH BPEMEHHU [IBHXKEHHS Opycka IO HAaKJIOHHOM
IUIOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €r0 MACcChI.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHKAIOUIMX B MPYKUHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

W3yueHne IBMKEHUS CUCTEMBI T, CBI3aHHBIX HUTHIO, IEPEKUHYTOH Yepe3 JIErKuil OJI0K.

Uzmepenne ko3 duiienTa TpeHusl Mo BeJIUYHUHE YII0BOro KodduireHTa 3aBUCUMOCTH
F..(N).

HccrnenoBanne JABWXKEHUS Opycka TIO HAKJIOHHOW TUIOCKOCTH C  TIEPEMEHHBIM
K03 PUIMEHTOM TpEHUS.

N3yuenue ABMXKEHUS Ipy3a Ha BaJLy C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAoe Teno. [loctynarenbHoe U BpallaTesIbHOE JBHIKEHUE TBEPIOTO Tela.
MOMEHT CcHJIbI OTHOCUTENBHO OCH BpauleHus. [lnedo cunbl. CrnoxxeHue cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcioBus paBHOBECHUS TBEPIOTO TEIIA.

yCTOfI‘lPIBOC, HeyCTOﬁQHBOG, 6e3pa3J'II/I‘lHO€ PaBHOBCCHUC.

TexHnueckue ycTpolcTBa M TEXHOJOTMYECKHE IPOLECCHI: KPOHIUTEHH, CTPOUTEIIBHBIN
KpaH, peléryaTble KOHCTPYKIIHH.

Hemoncmpayuu.

VYcnoBus paBHOBECH.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.
HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJA, UMEIOIIETO OCh BPAILLCHUS.
KoHcTpynpoBaHne KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOILIETO MJIOMA(b ONIOPHI.

Tema 4. 3axonwvl coxpanenus 6 mexanuke.

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKH, CUCTCMbI MATCPUAJIBHBIX TOYCK. HeHTp MacCC CUCTCMBI
MaTCpHUAJIBHBIX TOYCK. TeopeMa O IBMKCHUH LCHTpaA Macc.

I/IMHy.J'IBC CHJIbI 1 USMCHCHUC UMITYyJIbCa TECJIa.

3akoH COXPAaHCHUS UMITYJIbCA.



PeakTuBHOE NBUKEHHUE.

MoMeHT uMIlynbca MaTepUaJIbHOM TOYKU. IIpencraBieHne O COXpaHEHMM MOMEHTA
MMITYJIbCa B LICHTPAJIBHBIX ITOJIAX.

PaGoTa cuiel Ha MajJOM M Ha KOHEYHOM MepeMmelneHuu. [ paduyeckoe mpencraBicHHue
pabOThI CHIIBI.

MOIIHOCTH CHJIBL.

Kunernueckas OHEPIrusa MaTepHaHBHOﬁ TOYKH. TeopeMa 00 M3MEHEHHMH KHHETHYECKOM
SHECPTUn MaTepHaHLHOfI TOYKH.

[ToTeHnmanbHbie U HENMOTEHIMANbHBIE CUJbl. [loTeHuuanbHas >Heprus. [loTeHunanbHas
SHEpPrusl ynpyro AeQopMUpOBaHHOUW MpyXHHBI. [loTeHIMaNIbHAs HEPrHsl Tela B OJHOPOJAHOM
rpaBUTaliMOHHOM Tmosie. [loTeHnuanbHast SHeprus Tejia B TPABUTALMOHHOM I0JI€ OJAHOPOJIHOTO

nrapa (BHYTpH U BHe 11apa). Bropast kocMudeckasi CKOpoCTh. TpeThst KocMUYeCKasi CKOPOCTb.

CBs3b pa6OTI>I HCIMOTCHIUAJIBHBIX CHUJI C U3BMCHCHHCM MEXaHUIECKOH OHEPIruu CUCTCMBI
Ten. 3aK0OH COXpaHCHUA MEXaHUYEeCKOM OHCPI'Uu.

Vnpyme " HCYIIPYTHEC CTOJIKHOBCHU.

VYpaBHeHue bepHymiu [Uisi UACANbHOM J>KMIKOCTH KaK CIEICTBHUE 3aKOHA COXPAaHEHUS
MEXaHUYECKON IHEPTUU.

TexHu4yeckue yCTpPOMCTBA M TEXHOJIOTMUYECKHE IIPOLIECCHI: IBUIKCHHME DPAKET, BOILOMET,
KONEP, MPYKUHHBIA MUCTOJIET, THPOCKOI, PUTYpHOE KaTaHNWE Ha KOHbKaX.

Hemoncmpayuu.

3aK0H COXpaHEHUsI UMITYJIbCa.

PeakTuBHOE IBIKEHUE.

N3mepenrie MOLTHOCTH CHJIBI.

V3MeHeHne 2Hepruy Tena MPH COBEPIIEHUN PaOOTHI.

B3anmMHbIe npeBpaleHns KMHETHYECKOW M TMOTEHUHMAIBHOM JHEPruil NpU JIEUCTBUM HA
TEJIO CHJIBI TSKECTHU U CHJIIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Mpyu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomol, nPAKMUKYM.

W3mMepenune uMiysbca Tesia 1o TOpMO3HOMY ITYTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIENH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHI/Ie HU3MCHCHUW UMITYJIbCa TCJIa C UMITYJIBCOM CHIJIBI.



HccenenoBanue cCoOXpaHEeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJECHCTBHH.

M3mepeHre KHHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHEHHE H3MEHEHUS IOTCHIUAIBHON SHEPTUU PY>KUHBI C pabOTOM CHUIIBI TPEHHUSL.
Onpenenenue paboThl CHIIbI TPEHUS MPU IBUKEHUH TeJa [0 HAKJIOHHOMN INIOCKOCTH.

Paszgean 3. MoJsiekyJsipHasi pu3uKa 4 TEPMOAUHAMHUKA.
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOI Meopul.

OcHOBHbBIE TIOJNOXKEHUSI MOJIEKYJsipHO-KuHeTnueckoi Tteopun (MKT), ux onbitHOE
obocHoBanue. uddysus. bpoyHoBckoe nBmxeHue. XapakTep ABHKEHHMS M B3aUMOACHCTBUS
qacTull BelecTBa. Moienu cTpoeHus ra3oB, )KUJIKOCTEH U TBEPABIX TNl U O0OBACHEHUE CBOMCTB
BEIlECTBA Ha OCHOBE 3THX Mojenedl. Macca u pa3mepbl Mousiekys (aromoB). KommuuectBo
BemectBa. [locTtostnaas ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u cmocoObl e€ u3mepenus. lllkama temmeparyp
enbcus.

MO[[GJII) naCaJIbHOIO ra3a B MOHGKyJI?[pHO-KHHGTH‘-IGCKOfI TCOpHU: YaCTHUILIbI Ia3a ABMIKYTCSA
Xa0THYCCKHU U HE BSaHMOHeﬁCTBYIOT ApPYT C ApyTroMm.

['a3oBble 3akoHBI. YpaBHeHue MenpaeneeBa—Kianeiipona. AOcomtoTHas Temmeparypa
(kanma temneparyp KeneBuna). 3axon JlanmpTona. M3ompomecchl B uaealibHOM rase cC
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe npeacraBieHue U30IPOLECCOB: U30TEpMa,
u30Xopa, n3odapa.

CBsi3p MEXIy [JaBJICHMEM U CpelHeld KHMHETUYECKOM 5SHeprueil mnocTynaTeabHOro
TEIUIOBOTO JIBMKEHUS MOJIEKYJI HJ€aIbHOrO0 Tra3a (OCHOBHOE YPaBHEHHME MOJIEKYJISPHO-

KHHETHIECKOU TCOpHUU UJCATIBHOT'O 1"838.).

CBsi3b  aOCONIOTHOM  TemIeparypbl TEpPMOJMHAMMYECKOW CHCTEMBI CO  CpeaHei
KMHETUYECKOW dHEPruel MOCTYyNaTENbHOTO TEIIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckue yCTpOHCTBa U TEXHOJIOTMYECKHE TIPOLECCHl: TEPMOMETp, OapoMmerp,
MIOJIy4YeHUE HAHOMATEPUAIIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCTHUI] BEIIECTBA.

Mogenb OpOyHOBCKOTO JIBH)KCHHS.

Buneoponuk ¢ 3anuchio peaibHOro OpOYHOBCKOTO JIBUKEHUS.
Juddyzus xxuakocTei.

Mogens omnbita HITepHa.

[IpuTsxenue MOJIEKyII.



Mogenu KpUCTAIIINYECKUX PEIIETOK.
HabmroneHue u uccienoBaHue U30IpOLECCOB.
Yuenuueckuit sxcnepumenm, nadopamopusie padomol, nPAKMUKYM.

HccnenoBanue npouecca yCTaHOBJIEHUS TEIJIOBOI'O PABHOBECHSI IPU TEINIOOOMEHE MEXIY
ropsiuei U X0JIOAHON BOJOM.

W3yueHre H30TEPMHUECKOro Ipolecca (PeKOMEHIOBAHO HCIIOIb30BaHUE LU(PPOBOH
nabopaTopun).

N3yueHnue n30X0pHOro Impolecca.
N3yuenne n306apHOro mnpoiuecca.
IIpoBepka ypaBHEHUS COCTOSIHUA.
Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmonunamuueckas  (T/I) cucrema. 3ajmaHnre  BHEIIHUX  YCJIOBHM  JJiA
TEPMOJMHAMMYECKOM CUCTEMbl. BHemHume u  BHyTpeHHuEe napamerpsl. Ilapamerpsl
TEPMOJMHAMHYECKON CUCTEMBI KAK CPEJHUE 3HAYCHMS BEIMYMH, ONMCHIBAIOIIUX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe nauano trepmoanHamuku. CamMONpOU3BOIbHAS PEIAKCAIUs TEPMOIUHAMHYECKOM
CUCTEMBI K TETUIOBOMY PaBHOBECHUIO.

Mogens wupeanbHOro raza B TEPMOAMHAMHKE — CHUCTEMa YpaBHEHHMH: YypaBHEHHE
MenneneeBa—Knanelipona ¥ BBIPaKEHUE U1l BHYTPEHHEW 3HEPrUU. Y CIOBHS NPUMEHUMOCTH
OTOW MOJENN: HM3Kasg KOHLIEHTpAlMs YacTULl, BBICOKME TeMIepaTypel. BelpaxkeHune nis
BHYTpPEHHE! SHEPTUU OJIHOATOMHOTO HJ1€aIbHOIO rasa.

KBasucrarnyeckue u HeCTaTHYSCKHUE IMPOLCCCHI.

OneMeHTapHas paboTa B TepMOAMHAMUKe. Beruncnenue paboTsl 1o rpaduky mporecca Ha
pV-auarpamme.

Temonepenaya kak crnoco0 W3MEHEHUsT BHYTPEHHEH OHHEpruM TEepMOJAMHAMUYECKOU
cucTeMsbl 6e3 coBeplIeHus: padoThel. KOHBEKIMS, TEMI0ONPOBOIHOCTh, U3TyYEHHUE.

KomuuectBo Ttemnotel. TemnoémkocTh Tena. YaenapbHass M MOJSpPHAs TEIUIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIuioTa CropaHus ToluMBa. Pacuér komuyectsa
TETJIOTHI TIpH Terutonepenaye. [lonstue 06 agnadbaTHOM Tporiecce.

[lepBblii 3akOH TepMoaMHAMUKHU. BHyTpeHHss sHeprus. KomanuecTBo TemiaoTsl U padboTa
KAaK Mepbl U3MEHEHUs] BHYTPEHHEN SHEPTUU TEPMOJIUHAMUYECKOU CUCTEMBI.

Bropoii 3akoH TepMOIMHAMUKM [ PAaBHOBECHBIX IPOLIECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIAMHAMMYECKON CHCTEMbl MPOXOIUT €AMHCTBEHHas aauadara.
AOGconoTHas TeMIieparypa.



Bropoii 3ak0H TepMOIUHAMHKH ISl HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO TMEPeaTh
TEIJIOTY OT O0oJiee XOJIOJAHOTO Teja K Oojiee Harperomy Oe3 kommeHcaruu (Kmaysumyc).
HeobpaTruMoCcTh IPUPOTHBIX TPOIECCOB.

[TpuHMne! AeiicTBUs TermnoBbix MamuH. KIT/I.

MaxkcumansHoe 3HaueHue KII. [{ukin Kapho.

DKOJIOTHYECKHE acIeKThl UCIOJIb30BAHUS TEIJIOBBIX JABHUrareneil. TerinoBoe 3arpsa3HeHHe
OKPYXKAarOILEH CpeIbl.

TexHuueckue ycTpolCTBa U TEXHOJIOTMYECKUE IPOLECCHI: XOJIOAMUIbHHUK, KOHIUIMOHED,
IU3ETbHBIA W KapOIOpaTOpPHBIM JBUraTeNnu, MapoBas TypOWHA, MOJYyYEHUE CBEPXHU3KHUX
TEMIEPATyp, YTWIN3ALUA «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHUEM TEIUIOBOIO Hacoca,
yTUIU3alKsg OMOOPraHNYeCKOro TOILTMBA AJIsl BEIPAOOTKH «TEILIOBOM) U 3JIEKTPOIHEPTHH.

Hemoncmpayuu.

W3meHeHne TemnepaTypsl IpU a11adaTHyeCcKOM pacIIupEeHUH.

Bo3aymHoe orauso.

CpaBHeHHE YIEIBHBIX TEIJIOEMKOCTEH BEIIECTB.

CnocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOTo mpoiiecca.

KoMnbrorepHble MOAENH TEIUIOBBIX JBUraTENCH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenne yaenbHOU TeMTOEMKOCTH.

HccnenoBanue npoliiecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO mpoiiecca.

N3yueHue B3aMMOCBSA3M SHEPIHMHM MEXMOJIEKYJISIPHOTO B3aUMOJCMCTBUS U TEMIEPATypbl
KHTICHUS JKUIKOCTEH.

Tema 3. Azpezamubte cocmosanusn eeuiecmaea. Dazosnvle nepexodbl.

[TapooOpa3oBanne W KoOHAeHcanusa. VcmapeHne W KumeHWe. YOenbHas TeIioTa
mapooOpa3oBaHUsI.

HaCLIIIleHHI)Ie N HCHACBINICHHBLIC IIaphbI. KadecTBeHHas 3aBHCHMOCTH IUIOTHOCTH |
JAaBJICHUS HACBIIMICHHOTO IIapa OT TCMIICPATYPbI, UX HC3aBUCUMOCTL OT 00BéMa HaChIIIICHHOI'O

rnapa. 3aBUCHMOCTh TEMIICPATYPBI KUIICHUA OT AaBJICHUA B d KUAKOCTH.

BnaxxHocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTENbHAS BIAYKHOCTb.



Tsépnoe teno. Kpucramnmmueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB KPUCTAIIOB.
[TnaBnenue u Kpuctayuuzanus. Y jenbHas TerioTa miasineHus. Cyonumanus.

Hedbopmaruu TBEpHOro Tena. Pactsbkenme m cxatue. Cosur. Monyne FOnra. Ilpenen
ynpyrux aedopmariuii.

TemioBoe pacivpeHue KXUAKOCTEH U TBEPIBIX Tell, 00BEMHOE U JIMHEHHOE pacIIupEHHE.
AHrapMOHHM3M TEIUIOBBIX KOJIEOAHMWN YacTHUI[ BEIEeCTBA KaK IMPUYMHA TEIJIOBOTO PACHIMPEHUs
TeN (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHepruu B (pa3oBbIX Mepexoax.

YPaBHeHI/IC TEIJI0BOro OanaHca.

[ToBepxHocTHOE HaTshkeHHe. Koadduiment noBepxHOCTHOrO HaTsbkeHus. KanwisipHele
ABJ€eHUA. /aBieHune o UCKpUBIEHHOM MTOBEPXHOCTHIO xkuakocTH. @opmyia Jlamnaca.

TexHuueckue YCTPOﬁCTBa H  TCXHOJIOTHYCCKHUC IIPOLCCChI: KUJAKHC KpPHUCTAJIbI,
COBPCMCHHBIC MaTCPUAJIBI.

Hemoncmpayuu.

TermoBoe pacumpeHue.

CBolicTBa HaCBIIICHHBIX MTapOB.

Kunenue. Kunenue npu noHWKEHHOM J1aBJICHUU.

N3mepeHne cuiibl MOBEPXHOCTHOTO HATSXKEHHUS.

OMBITEI C MBUILHBIMU IIEHKAMH.

CMauuBaHue.

Kanwnsipasie sBieHus.

Moaenn HeHbIOTOHOBCKOM KUIKOCTH.

CniocoObl U3MepeHus BIAKHOCTH.

HccnenoBanue HarpeBaHusl M MIIABJICHUS KPUCTAITMYECKOTO BELIECTBA.
Buasr nedopmariuii.

Hab6nronenue mansix aedopmMarimii.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomast, npAKMUKym.
N3ydenune 3aKk0OHOMEpPHOCTEN UCTIAPEHUS KU IKOCTEN.

I/IBMCPCHI/IC yHeHBHOﬁ TCIJIOTHI IJIABJICHUA JIbJA.



W3yyeHue CBOMCTB HACBIIICHHBIX I1apOB.

N3mepenune abCONMIOTHOM BIAXKHOCTH BO3/1yXa M OIICHKA MAcChl MapoB B TIOMEIIEHUH.
N3mepenne ko3 duirenra moBepXHOCTHOTO HATSHKEHHUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaIiii pe3uHOBOro o0pasia OT MPUIOKEHHON K HEMY
CUJIBI.

Pa3nen 4. DaekTpoanHaMuka.
Tema 1. Dnexmpuueckoe noe.

OnekTpu3anus Ten U e€ MposBICHUS. DIEKTpUYecKuil 3apsan. [[Ba Buaa sieKTpUUYECKUX
3apsaoB. [IpOBOIHUKM, IUANEKTPUKH M MOJYNPOBOJHUKU. DJIEMEHTApHBINH 3JIEKTPUUYECKUN
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsija.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyioHa.

Onekrpuueckoe nojue. Ero aelicTBue Ha 3J1EKTPUUECKHE 3apsi/bl.

Hamnpsoxk€aHaocTs  anektpuyeckoro moyig. [IpoOHbiii 3apsa. Jluauu HanpsokEHHOCTH
ANeKTpruYecKoro nosst. OQHOPOIHOE IIEKTPUUECKOE T10JIE.

[ToTeHIManbHOCTh AIEKTPOCTATUYECKOr0 MOJIA. Pa3HOCTh NOTEHIMAIOB M HAIPSIKEHUE.
[TorenunanpHass ~ dHeprus  3apsga B JJEKTPOCTAaTHYECKOM  IIOJIE. ITorenunan
aJIeKTpocTaTuyeckoro mnosisd. CBsi3p HANpPsDKEHHOCTH MOJS U PAa3HOCTH IOTEHLMATIOB  JUIS
3JIEKTPOCTATUYECKOI0 MO (KaK OJJHOPOJHOI0, TAaK U HEOJHOPOHOIO).

[TpyHIMI CynepnO3ULIUH dJIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsga. Ilome paBHOMepHO 3apsikeHHOW cdepbl. Ilome paBHOMEpPHO
3apspkeHHOro mo o6wémy mapa. Ilosme paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IIOCKOCTH.
KaprrHbl mMHNI HANPSKEHHOCTU ATUX TOJIEN U SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

[IpOBOAHMKH B 3JIEKTPOCTATUYECKOM IOJIE. Y CJIOBHE PABHOBECHS 3apsA10B.

JIMdIIeKTpUKY B AJIEKTPOCTaTUYECKOM ToJie. J{nanekTpruyeckas IpOHUI[aeMOCTh BEIIECTBA.

Konnencarop. DNeKTpOEMKOCTh  KOHJEHCAaTopa.  JJIEKTPOEMKOCTh  TUIOCKOTO
KOHJICHCATOpa.

[MapannensHoe  coenMHEHHE  KOHJAEHCATOpoB.  I[locimemoBaTenbHOE — COCTMHCHHE
KOHJICHCATOPOB.

SHCpFI/IH 3apsKCHHOI'O0 KOHACHCATOpPA.

JIBr>keHue 3apsKEHHOW YaCTHUIIbI B OJTHOPOJHOM 3JIEKTPUUYECKOM MOJIE.



TexHnueckue ycTpoHcTBa M TEXHOJOIMYECKHE IPOLIECCHI: 3JIEKTPOCKOI, IEKTPOMETP,
JNIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE JJEKTPONnpHOOpOB, KOHAECHCATOPHI, T'€HEpaToOp
Ban ne I'paada.

Hemoncmpayuu.

Y CTpOoUCTBO U IPUHLUIL JEHCTBUSA 3JIEKTPOMETPA.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TT0JIE IBYX 3apsKEHHBIX IIJIACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Bau ne I'paada).

ITpoBOAHMKY B 3JIEKTPUUECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allHTAa.

YCTpolcTBO M ACMCTBUE KOHJAEHCATOPA ITOCTOSHHOW U IEPEMEHHONU EMKOCTH.

3aBHCUMOCTh SHCKTpOéMKOCTI/I INIOCKOI'0  KOHJACHCaTOpa OT INIomaau IIJIaCTUH,
PAaCCTOSAHNA MCKAY HUMHU U I[HBHGKTqueCKOﬁ IMPOHUIIACMOCTH.

DHeprust IEKTPUIECKOTO MOJIS 3aPSHKEHHOTO KOHACHCATOPA.

3apsiKa U pa3psiKa KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.
OreHka cu B3aUMOJICHCTBUS 3apSKEHHBIX TEl.

H8.6J'IIO,I[CHI/IC MpEeBpalICHUA SHCPTHUU 3aPAKEHHOI'0 KOHACHCATOPAa B DHCPIUI0 HU3ITYUCHUA
CBETOJMOAA.

I/I3yquI/Ie IMPOTCKAHUA TOKA B LCIIN, coz[epxcameﬁ KOHACHCATOP.

PaCHpeI[CJ'ICHI/IC pa3HOCTH  MMOTCHLHUAJIOB (HaprDKCHI/ISI) npu  1OCJICHO0BATCIIbHOM
COCIMHCHNH KOHACHCATOPOB.

Uccnenoanue pa3psana KOHAEHCATOPA YEPE3 PESUCTOP.
Tema 2. Ilocmoannwlil d3neKmpuyecKuil mox.
Cuna Toka. [locTOsSIHHBINA TOK.

YcnoBusg CyHmIeCTBOBaHMSI IIOCTOSIHHOTO — AJIEKTPUYECKOro Toka. VMCTOYHMKM —TOKa.
Hanpsoxenne U n OJIC £.

3akoH OMa 11 y4acTKa LEMH.

SJ'ICKTpI/ILICCKOC COIIPOTUBJICHHC. 3aBHCHMOCTD COIIPOTUBJICHUA OAHOPOAHOT'O IIPOBOAHHUKA
OT €T0 JJIMHBI U IJI0Iaax MONCPEIYHOro CCUCHU . YJIGJ'II)HOe COITPOTUBJICHHUE BCUICCTBA.



[locnenoBarenbHOE, MNapaJIEIbHOE, CMEMIAHHOE COEAUHEHUE MPOBOJHUKOB. Pacuér
pa3BEeTBIEHHBIX AMeKTpuueckux mnenei. [IpaBuna Kupxroda.

PaboTa snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna.
MolHOCTb 371eKTprUYecKoro Toka. TernaoBas MOIIHOCTh, BhIIENSIEMas Ha PE3UCTOPE.

OJIC ¥ BHYTpEHHEE CONPOTUBICHUE MCTOYHMKA TOKa. 3akoH Owma i TOJHOU
(3aMKHYTOM) JIEKTPUYECKO 1enu. MOITHOCTh NCTOYHHMKA TOKa. KopoTkoe 3aMbIkaHue.

KOHI[CHC&TOp B IICIIM IIOCTOSAHHOI'O TOKA.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHl: aMIEpPMETp, BOJIBTMETP,
peocTaT, CYETUUK IEKTPUUECKOM SHEPTUH.

Hemoncmpayuu.
N3mepenne cuilbl TOKa ¥ HaPsKCHHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT HaIIpsOKCHUA OJI1 PE3HUCTOpaA, JIaMIIbI
HaKaJIMBaHHA U CBETOAMOAA.

3aBUCUMOCTh COIIPOTUBJICHUA HUWIMHAPHUYCCKHUX IIPOBOAHHUKOB OT JIMWHBI, IIOIOAAH
IMOIEPCUYHOT0 CCUCHUA U MaTCpUala.

HCCHGI{OB&HI/IG 3aBUCUMOCTH CHJIBI TOKa OT COIIPOTHUBJICHUA IIpU IMMOCTOAHHOM
HaIIpsKCHUU.

ITpsimoe m3mepenue DJIC. KopoTkoe 3aMbplKaHME TalbBaHUYECKOIO JIEMEHTA U OLICHKA
BHYTPEHHETO CONPOTUBIICHUS.

Crioco0bl coeTMHEHHsI ICTOYHUKOB Toka, DJ[C Gatapeii.

HccnenoBanue Pa3HOCTU MMOTCHUHUAIOB MCKY ITOJTIOCAMU NCTOYHUKA TOKA OT CHUJIbI TOKA B
OCIIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKkmuxym.
HccenenoBanue CMEIIAHHOTO COEUHEHUs PE3UCTOPOB.

W3mepeHue yAeapHOro CONpOTUBIIEHHS IPOBOJHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JJIs JIAMITbl HAKQJIMBAHHUS.
VYBenuueHue mpeena u3MepeHus amrnepMeTpa (BOJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBIIEHNS HCTOYHUKA TOKA.

Hccenenosanue 3apucumoct J/1C raapBaHUUECKOro 3JIEMEHTA OT BPEMEHHU NPU KOPOTKOM
3aMbIKaHUU.



HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXIY MOTIOCAMUA UCTOYHUKA TOKA OT CHJIBI TOKA B
LETH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DnekTpuyeckas MPOBOAUMOCTh PA3JIMYHBIX BEIIECTB. OJIEKTPOHHAs MPOBOJIUMOCTD
TBEPABIX ~ METAJUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METANIOB  OT  TeMIIepaTyphl.
CBepX1npoBOUMOCTb.

DneKTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOcTBEHHass M NpPUMECHas IPOBOJUMOCTH IOJIYIPOBOAHHUKOB.
CsoiicTBa p—N-niepexona. [lomynpoBoHUKOBbIE TPHOOPHI.

DNEKTPUYECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAsT AUCCOLMALUS. DIEKTPOIU3.
3axonbl dapazes Ui SAEKTPOIH3A.

OneKTpuuecknii TOK B razax. (CaMOCTOATENbHBIH M HECAMOCTOSATENbHBIA pa3psii.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHUYECKHE YCTPOWCTBA M MPAKTUYSCKOEC TIPUMEHEHHUE: Ta30pa3psaHbIC JIAMITHI,
ANIEKTPOHHO-Ty4YeBass TPyOKa, MOIYHNPOBOJAHUKOBBIE MPUOOPHI: AMOJ, TPAH3UCTOP, (HOTOAMO,
CBETOJIMOJ, TallbBaHWKA, paUHUPOBAHWE MEJIH, BBIIUIABKA QIIOMHHHS, OSJCKTPOHHAS
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBHCHMOCTh COITPOTUBIICHHS METAJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

3axoHsbl 2nekTponu3a dapazes.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTH BO3/1yXa.

CpaBHeHHUE MPOBOIUMOCTH METAIIIOB U MOJIYIPOBOJIHUKOB.

OaHOCTOPOHHSISI TPOBOJIMMOCTH JHO/IA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Hab6nronenue anexTponusa.

H3mepenue 3apsiia 0JHOBAJIEHTHOTO HOHA.

HccnenoBaHue 3aBUCIMOCTH COMIPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIEPATYPHI.

Cusarue BOHBT-aMHCpHOﬁ XapaKTCPUCTHUKU AUOAA.

Du3n4ecKuil MPaAKTUKYM.



CrniocoObl u3MepeHus: pU3NUEeCKUX BEIMYMH C UCIIOJIIb30BAHUEM aHAJIOTOBBIX M U(MPOBBIX
U3MEPUTENIbHBIX TMPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHCTEM. AOCOJIOTHBIE U
OTHOCUTEIIbHBIC  TOTPEIIHOCTH  HM3MepeHuid  ¢usmueckux BenuumH. OIlEHKa TpaHUI]
MOTPEIIHOCTEH.

[TpoBeneHNe KOCBEHHBIX U3MEPEHUI, NCCIIETOBAHUM 3aBUCUMOCTEN (DU3HUECKUX BEIHYUH,
IPOBEpPKa IMPEUIOKEHHBIX TUNOTe3 (BBIOOp M3 paloOT, ONMMCAHHBIX B TEMAaTHUYECKHX pa3jeiax
«Y4YeHNYECKH SKCTIEPUMEHT, J1a00paToOpHbIe paObOThL, TPAKTHUKYM)).

MexknpeaMeTHbIe CBSI3H.

N3yuenne kypca puzuku yriyonéHHoro ypoBHs B 10 Kilacce OCyIIECTBISIETCS C YUETOM
COJICPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3¢H C KypcaMd MAaTeMaTHKH, OWOJIOTHH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

MesicnpeOmemnvie noHAmMuUA, C6A3AHHbIE C U3YUEHUEM  MEMO008 HAYUHO20
no3HaHuA: SIBJICHUE, Hay4yHbIi ¢akT, rumnoreza, (Qusuveckas BeIMYMHA, 3aKOH, TEOpUs,
HaOJIIOZICHUE, IKCIIEPUMEHT, MOJCIMPOBAHUE, MOJIENb, U3MEPEHHE, MOTPEITHOCTH U3MEPEHU,
U3MEpUTENIbHBIE MPUOOPHI, HUPPOBasi 1a00paTOPHs.

Mamemamuka: penieHue cucTeMbl ypaBHeHuW. JluneitHas Qynkums, mnapabona,
runepoona, ux rpaduku u cBoicTBa. TpuroHomerpuieckne GyHKINU: CHHYC, KOCUHYC, TAHTEHC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. BEKTOphl M MX MPOEKUMU Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

Buonozua: mexannueckoe JBMKEHUE B JKHUBOM mpupone, auddysus, ocMoc, Terioo0MeH
JKUBBIX  OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHUE  OKpYXarolled  cpeabl,  yTUIM3alus
OMOOPraHNYECKOro TOIJIMBA JUI BBIPAOOTKH «TEIJIOBOI» M 3JIEKTPOIHEPIHH, MOBEPXHOCTHOE
HaTSDKEHUE U KallWJUIIPHBIE SIBJICHUSI B IPUPOJE, IEKTPUUYECKHUE SIBJICHUS B dKUBOU NPUPOJE.

Xumus: AUCKPETHOC CTPOCHUC BCUICCTBA, CTPOCHNWE aTOMOB U MOJICKYJI, MOJIb BCIICCTBA,
MOJIApHAsA Macca, MOJTYYCHUEC HAHOMATCPUAJIOB, TCIIJIOBBIC CBOMCTBa TBép,I[HX TCII, JKMIKOCTEN U
ra3oB, JKUIAKUC KPUCTAJJIbI, OJSJICKTPHUYCCKHUC CBOMCTBaA MCTAJUIOB,  JJICKTPOJUTHYCCKAA
Aucconuanusd, raJibBaHuKa, 3JICKTPOHHAS MUKPOCKOIIHA.

T'eozpaghusa: BnaxxHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETD.

Texnonozua: npeodpa3oBaHre IBUKEHHUH C UCIIOIb30BAaHUEM MEXAaHHU3MOB, YUET CyXOro U
KHUJIKOTO TPEHUS B TEXHHMKE, CTAaTHUYECKHE KOHCTPYKUMHU (KpOHIUTEHH, peméTdaTsie
KOHCTPYKIUH), UCIIOJIb30BaHNE 3aKOHOB COXPAHEHHS] MEXaHUKH B TEXHUKE (TUPOCKOI, BOJIOMET
U JIpyrue), ABHUraTelb BHYTPEHHEro CropaHus, napoBasi TypOHHa, OBITOBOW XOJIOJWJIbHUK,
KOHIWIIMOHEP, TEXHOJOTHUU IOJIyYEHUSI COBPEMEHHbIX MaTepuaioB, B TOM YHCIE
HAaHOMATEpPHaJIOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYeCKas  3allluTa,  3a3¢MIICHUE
AIIEKTPONPUOOPOB, ra30pa3psIHbIE JAMIIbI, TOTYIPOBOAHUKOBBIE TPUOOPHI, raJIbBaHHUKA.

11 KJIACC



Pa3nen 4. DaekTpoanHaMuka.
Tema 4. Maznumnmnoe noae.

B3anmoneicTBue MOCTOSHHBIX MAarHUTOB M IIPOBOJHHMKOB C TOKOM. MarsmrHoe moie.
Bekrop marauTHONM MHAYKIMU. [IpyHIMI Cynieprno3uuuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM

HWHIYKITUH.

MarHuTHOe T0JIe MPOBOJAHHUKA C TOKOM (IIPSIMOTO MPOBOJTHHMKA, KATYIIKH W KPYTOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amrnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna JlopeHma, e HampaBlieHHME W MOJYJb. JIBHKEHHUE 3apsHKEHHOM YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenma.

MarsuTHoe I0JIE B BCIICCTBC. q)eppOMaI‘HeTI/IKI/I, napa- 1 1naMaruCTuKH.

TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHC IIPOLCCChI: IMPHMCHCHUC IMOCTOSHHBIX
MAarauToB, OSJCKTPOMArHUTOB, TCCTCP-MYJIbTUMECTP, OJJICKTPOABUTATECIIb ﬂKO6I/I, YCKOPUTCIIN
QJICMCHTAPHLIX YaCTHUII.

Hemoncmpayuu.

KapTI/IHa JIMHUH HHAYKIIUK MArduTHOro TII0JIsA II0JIOCOBOIO U HOHKOBOO6p&3HOFO
IIOCTOAHHBIX MarHuTOB.

KapTI/IHa JIMHUM MAarHUTHOM HHAYKIUU TI0JI1 JJIMHHOI'O IMIpsAMOTrO IIPOBOJHUKA H
3aMKHYTOT'O KOJIBICBOI'O ITPOBOAHHMKA, KATYIIKHU C TOKOM.

B3anmopeicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

Habmtoienue ABM>KeHUs y4YKa JIEKTPOHOB B MAarHUTHOM TIOJIE.
[TpuHIMI OEHCTBHS STEKTPOU3ZMEPUTENBHOTO MPUOOpPa MATHUTOIIEKTPUUECKON CHCTEMBI.
Yuenuueckuit sxkcnepumenm, nabopamopusie pabGomot, nPAKMUKyM.
UccnenoBanne MarHuTHOrO MOJISI TOCTOSIHHBIX MarHUTOB.
UccnenoBanue cBOMCTB (heppOMarHeTUKOB.

Hccnenoanue neicTBus MOCTOSHHOTO MAarHUTA Ha PAMKY C TOKOM.
N3mepenne cuiibl Ammepa.

N3yuenue 3aBUCUMOCTH CHJIbI AMIIepa OT CUJIbI TOKA.

OrnpezeneHre MAarHUTHON MHAYKIIMU HA OCHOBE U3MEPEHUS CHIIBI AMITepa.



Tema 5. Inexkmpomaznumnan uHOYKYUs.

SBnenue snexkTpoMarHUTHOM MHAYKUMU. ITorok BekTOopa MarHuTHOM MHAykiuu. IC
MHAYKIHMH. 3aKOH 3JIEKTPOMarHuTHOM uHAyKumn Papanes. BuxpeBoe 3IIEKTpUYECKOE MOJIE.
Toxku dyko.

O/1C nHAYKIMY B IPOBOAHMKE, IBUKYILEMCS] B OJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

WuayktuBHocts. Karymika HMHIYKTUBHOCTH B LENU TOCTOSIHHOTO TOKa. JSIBIeHHe
camounAykiuu. 3J1C caMOMHIYKIIUU.

3H€pI‘ W MAaroHuTHOTI'O ITOJISA KaTyIIKKU C TOKOM.
:‘)J'IGKTpOMaFHI/ITHOG IIOJIC.

TexHuueckue YCTPOﬁCTBa " TCXHOJIOTHYCCKUC ITPOLCCChI: MHAYKIINOHHAS I1€Yb, COJICHOU/,
3amuyTa OT JJICKTpU3alu TCJI IPHU ABMKCHUNW B MAarHuTHOM I10JIC 3emin.

Hemoncmpayuu.
Habmtoienue siBieHus 31€KTPOMArHuTHOM WHIYKIIHH.

HccnenoBanue 3aBUCHUMOCTH SILC HHAYKIOUU OT CKOPOCTH HU3MCHCHUA MATrHUTHOTO
IIOTOKa.

IIpaBuno Jlenna.
[Tagenue MarauTa B alFOMUHUEBOM (MeqHOMN) TpyOe.
SIBieHrEe CaMOMHTYKITUH.

HccnenoBannue 3aBUCUMOCTH SI[C CaMOUMHAYKIIUHU OT CKOPOCTH M3MCHCHUS CHUJIBI TOKAa B
OCITH.

Yuenuueckuii s3xcnepumenm, nadopamopusie pabomuol, RPAKMUKYM.
HccnenoBanue sSBIEHUS IIEKTPOMAarHUTHOW MHTYKIINH.

OmnpeneneHne MHAYKIUH BUXPEBOTO MAarHUTHOTO TIOJIS.
HCCHGI[OBaHI/Ie ABJICHUSA CAMOWHIAYKIIUH.

Cbopka MoJIeiH 3JIeKTPOMarHUTHOTO T'eHepaTopa.

Pasnea 5. KoJsie0anus 1 BOJIHBI.
Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBOOOAHBIE KOJIEOAHUS.



[apmonnueckue  konebanus. KuHemarnueckoe W =~ JUHAMHYECKOE  OIMKCAHUE.
DHEpPreTHYecKoe ONMHUCaHWe (3aKOH COXpaHEHUsT  MEXaHWYeCKOW dHepruu). BwiBon
JUHAMHUYCECKOT'O OIIMCaHuA TapMOHHUYCCKUX KOHe6aHI/Iﬁ us3 nux SHEPTCTUUCCKOT' O u
KMHEMaTH4YEeCKOTO OMUCAHMUS.

Ammmatyna u dasza konebanuii. CBs3b aMIUIMTYABl KOJICOAHWNA HCXOIHOM BEIUYHHBI C
aMIUTMTYIaMU KosieOaHui €€ CKOPOCTH U YCKOPEHHS.

[Tepuon u yactorta konebanuid. [leproa Manbix cBOOOIHBIX KOJI€OaHHN MaTEMaTUYECKOTO
MasTHUKA. [leprnos cBOGOAHBIX KOJIEOAHUH NPYKUHHOTO MAasSTHHUKA.

[TonsTHe 0 3aTyxarommx Konedanusx. Beiyxaennsie konebanus. Pezonanc. Pesonanchas
KpuBas. BiusHue 3aryxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOaHUSI.

TexHHUYeCKHMe yCTPOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: METPOHOM, 4Yachl, Kadelw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpadg.

Hemoncmpayuu.
3anuch Kojae0aTenbHOr0 ABMKCHHUS.
Habmroienne He3aBUCUMOCTH TIepHOJia MaJbIX KoJIeOaHH rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aTyXaroHux KoJIEOAHHH U 3aBUCUMOCTHU nepuoga CBO60,Z[HBIX Kose0aHui
OT COIIPOTUBJICHUA.

HccnenoBanue kosjeOaHMM TIpy3a Ha MacCUBHOM MNpyXHHE € Leidblo (OPMHUPOBAHUSA
IpeJICTaBIeHU 00 naealbHON MOJENIN IPY>KUHHOTI'O MasiTHUKA.

3aKOH COXpaHECHHsI SHEPTUHU NIPU KOoJIeOaHUIX rpy3a Ha MPYKHUHE.

WccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Habmtonenue pesonanca.

Yuenuueckuit skcnepumenm, nabopamopusvie pabomot, npaKmuKym.

H3mepenue nepuojia cBOOOAHBIX KOJIeOaHUN HUTSIHOTO U MPY>KUHHOTO MasiTHUKOB.
N3yuenne 3aK0HOB IBIKEHHS TeJla B X0/1€ KoJIeOaHU Ha yIIPyroM IMo/IBECE.
N3yuenune ABUKEHUS HUTSHOTO MasTHUKA.

[IpeoOpazoBanre SHEPTUHU B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXaIONINX KOIeOaHuH.

HccnenoBaHue BRIHYKIECHHBIX KOJICOAHHIA.

Tema 2. dnexkmpomaznumnole Koedanus.



KoneGarenbubiii koHTYyp. CBOOOJAHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B UA€aIbHOM
konebarenbHOM KoHType. Dopmyna Tomcona. CBsi3p aMIUMTYABI 3apsjga KOHACHcATopa C
aMIUTMTYION CHJIBI TOKA B KOJIEOATEIILHOM KOHTYDE.

3aKOH COXpaHEHMsI SHEPTUU B UIE€AIBHOM KOJe0aTeIbHOM KOHTYPE.

3aryxapmue 3JIeKTPOMarHUTHBIE KoJieOaHWs. BBIHYXICHHBIE JJICKTPOMArHUTHBIC
KoJIeOaHusl.

IlepemeHHbII TOK. MOIIHOCTh MEPEMEHHOIO TOKAa. AMIUIUTYJHOE M JAEHUCTBYIOIIEE
3HA4YE€HUE CUJIbl TOKAa M HAIPSKEHUsSI TP pa3IMyHON (hopMe 3aBUCUMOCTH IIEPEMEHHOI0 TOKA OT

BPEMEHH.

CuHyconabHbIN IepeMEHHbIN TOK. Pe3ucTop, KoHAEHCaTOp U KaTylIKa MHAYKTUBHOCTH
B LIE[IM CUHYCOUJAJIBHOTO IIEPEMEHHOI0 TOKa. Pe3oHaHC TOKOB. Pe3oHaHc HanpsKeHUi.

Uneanwvueiii Tpanchopmarop. [IpousBonacTBo, mepenaya U moTpedleHUE SIEKTPUYECKOM
SHEPTUH.

DKOJIOTMYECKUE PUCKU IPHU MPOU3BOJICTBE 3JEKTpOo3HEpruu. KynbTypa MCHoJib30BaHUs
ANEKTPOIHEPIUU B MOBCEAHEBHOM )KU3HH.

TexHu4yeckne yCTpPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: DJIEKTPUYECKHM 3BOHOK,
TeHEepaToOp IEPEMEHHOI0 TOKA, JINHUU JIEKTpoIIepeiad.

Hemoncmpayuu.

CB0OOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

3aBHCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHUH OT HHIYKTUBHOCTU M €MKOCTH KOHTYpA.
OcuunorpamMMsl 3J1IEKTPOMarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIeOaHUH.

Mogenb 27€KTpOMarHUTHOTO T€HEpaTopa.

BbIHYX1eHHbIE CHHYCOMIaIbHbIE KOJIEOaHMU .

Pesucrop, karymika MHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3onaHC mpu mOCIIEIOBATEILHOM COEIMHEHUHN PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU H
KOH/JIEHCATOopa.

VYcTpoiicTBO M MPUHIIMIT AEUCTBHS TpaHCchopMaTopa.
Mogenb TUHUY 3IIEKTPONEPEIadH.
Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

Nzyuenune tpanchopmaropa.



HccnenoBanne mepeMeHHOr0 TOKa 4depe3 MOCIeA0BaTeNIbHO COeNMHEHHBIE KOHJIEHCATOD,
KaTyILIKY U PE3UCTOP.

Habmtoienue 3meKkTpoMarHuTHOTO Pe30HaHca.

Hccnenoanue paboThl HCTOYHUKOB CBETA B IIETIH [IEPEMEHHOI0 TOKa.

Tema 3. Mexanuueckue u 31eKmpoOMazZHUmMHble 60IHbL.

MexaHnnuyeckue BOJIHBI, YCIOBHSI WX pacnpoctpaHeHus. l[lomepeunbie M MpoaoibHBIC
BosIHBL. [lepuon, ckopocTs pacnpocTpaHeHHs U AjduHa BoJHbI. CBOICTBAa MEXaHUYECKUX BOJIH:
OTpaKeHHe, TIpeIoMIIeHUE, HHTephEpeHIs U AU(PAKITHSL.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[IlymoBoe 3arpsisHEHHUE OKPY>KAIOIIEH CpEeIbI.

SJIGKTpOMaF HUTHBIC BOJIHEI. Y CIIOBUS HU3JIyUYCHUSA DJICKTPOMAIHUTHBIX BOJIH. Bzaumnuas
OopucHTaluusa BEKTOPOB B 3JICKTpOMaFHI/ITHOI71 BOJIHE.

CBolicTBa  JJEKTPOMAarHUTHBIX  BOJIH: OTPaXXCHHWE, TNPEIOMIICHUE, MOJISIpU3aIus,
uHTephepeHIus U TudpaKius.

[Ikana 37eKTPOMAarHUTHBIX BOJH. [IpuMeHEHHE >JEKTPOMArHUTHBIX BOJH B TEXHHUKE U
OBITY.

[TpuHIMIBI paAMOCBS3U U TeNleBUACHUA. Panuonokanus.

DEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CpeIbl.

TexHuueckue yCTpoiiCTBa M IMPAKTUUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE NHCTPYMEHTHI,
pamap, paauonpuéMHHK, TeNeBHU30p, aHTeHHa, TenedoH, CBYU-meub, ynabTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOTHHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIEOaHHIH.

HaOGnronenue oTpakeHus ¥ MpeIoMIICHNs MEXaHUYECKUX BOJIH.

Habmoienue nntepdepeHny U AMPpakiui MEXaHM4eCKUX BOJIH.

AKYCTHUYECKHI pe30oHaHC.

CBoiicTBa ynbpTpa3ByKa U €ro IpUMEHEHHE.

HaGmronenne cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHAa C aMIUIUTYIOH W YacTOTOM
KOJIcOAHUIA.



I/ICCJ'IGI[OBaHI/Ie CBOMICTB SJICKTPOMArHuTHBIX BOJIH: OTpaXxCHUC, MMPCJIOMJIICHHUC,
nossipu3anus, Audpakius, THTephepeHITns.

Oo6HapyxeHrne HHPPAKPACHOTO M YIBTPAPUOJIECTOBOIO U3TydCHHUH.
Yuenuueckuit 3xcnepumenm, nadbopamopmvie padoomot, RPAKMUKYM.
W3y4eHne mapaMeTpoB 3ByKOBOW BOJIHEI.

W3ydeHue pacrnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.
Tema 4. Onmuka.

[IpsamosiMHENHOE PaCIPOCTPAaHEHHE CBETa B OJHOpPOAHOMN cpene. JIyu cBera. ToueuHblid
MCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHbl OTpakeHHs cBeTa. [locTpoeHue M300pakeHUH B IUIOCKOM
3epkaiie. Chepuueckue 3epkaa.

[Ipenomnenue cBera. 3aKkoHbBl THpeloMiIeHHs cBeTa. AOCOJIOTHBIH  IOKa3arelslb
npenomiieHuss. OTHOCUTENBHBIN IOKa3aTenab npenomieHus. [1ocTOSHCTBO 4YacTOThI CBETa U
COOTHOILLIEHHUE [UIMH BOJIH IIPU NEPEXOJI€ MOHOXPOMATUYECKOIO CBETA 4YEpE3 I'paHuUlly paszeia
JIBYX ONITUYECKUX CpE.

Xon nyueit B npusme. ucnepcus csera. CiioxHbli coctaB Oenoro ceera. L[Ber.

ITostHOE BHyTpeHHEee oTpakeHue. IIpenenbHblil yroi MoJMHOro BHYTPEHHETO OTPaXKEHUS.

CoOuparomiue M pacceuBaromive JuH3bl. ToHKasg JsnH3a. DOKYCHOE pacCTOsHHE U
ONTUYECKasi CHUJIa TOHKOHM JIMH3BI. 3aBUCHUMOCTH (DOKYCHOTO PACCTOSHHS TOHKOH clepudecKkoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO IOKA3aTeNs IPEIOMIICHUS.

dopMyna TOHKOM JIMH3BL. Y BEIUYEHHUE, 1aBAEMOE JINH30M.

Xona syda, IpoUIeIIero JUH3Y M0 IPOU3BOIbHBIM YIJIOM K €€ TJIaBHOM ONTUYECKOM OCH.
[Toctpoenue M300pakeHui TOYKH U OTpe3Ka IpsIMON B coOMparomux
Y pacCeuBAIOLINX JUH3aX U UX CUCTEMaX.

OnTuueckue npudopsl. Pazpemaromias cnocoOHoCTh. ['11a3 Kak onTryeckas cucrema.

[Tpenensl IPUMEHUMOCTH TEOMETPUYECKOM ONTHUKH.

BonnoBas ontuka. HHrepdepenuus cBera. KorepeHTHble HMCTOUYHUKH. Y CIOBHA
HAOMIOJIEHUsI MAaKCUMYMOB U MHUHHUMYMOB B HWHTEp(EpEHIIMOHHON KapTUHE OT JABYX

KOTCPCHTHBIX UCTOYHUKOB. HpI/IMCpBI KITaCCHYCCKUX I/IHTCp(pCpeHLII/IOHHLIX CXCM.

Hudpakuus cBera. JudpaxnuonHas pemérka. YciaoBue HaONIOJCHHUS TJaBHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

Honﬂpmaum{ CBCTa.



TexHu4yeckue yCTpPOHUCTBA M TEXHOJOTMYECKHUE IMPOIECChl: OYKM, JyNa, TEePUCKOII,
doroanmapaT, MHUKpPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJOKOHHAS
onTHKa, TUPPAKIIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanue npesoMiIeHUs CBETA.

Habmtoienue noaHoro BHyTpeHHEro oTpaxkeHus. MoJienb cBeToBoa.

HccenenoBanue xoaa CBETOBBIX ITYYKOB Y€pe3 INIOCKONAPAIIIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.

Moenu MEUKpPOCKOIIA, TEJIECKOTA.

HaGmronenne unaTepdepeHium cera.

HaOnronenne nBeTOB TOHKHUX IUIEHOK.

Hab6nronenue nudpakuuu cBera.

Wzydenue audpakMOHHON pEeHIETKH.

HaGronenne nudpakiimOHHOTO CIIeKTpa.

HabGmonenue qucnepcuu certa.

HabGmronenue monsipuszaiuu cBera.

[IpuMeHeHre noNsIpOnI0B AJIs U3YyUEHUsI MEXaHUYECKUX HaNPsHKEHUH.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie padbomot, npaKmuKym.

N3mepenne nokazaress IpeioMIEHHUS CTEKJIA.

HccenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHS OT BelecTBa (Ha MPUMEPE KUIKUX
JUH3).

H3mepenne poKyCHOT0 pacCTOSHUS PACCEUBAIOIINX JIUH3.
[Tomryuenue n300pakeHUs B CUCTEME U3 ILIOCKOTO 3epKalia ¥ JINH3HI.
[Toryuenue n300paxeHus B CUCTEME U3 JIBYX JIMH3.
KoHcTpynpoBaHue TeIeCKOMMUECKIX CUCTEM.

Hab6nronenue qudpakuun, nHTEphEPEHITNN U TIOJIIPU3AIHN CBETA.

I/IBYLICHI/IC noJjrsipu3anuu CBETA, OTpa)KéHHOFO OT IMOBCPXHOCTHU JUIJICKTPHUKA.



N3yuenne nHTepPEpEeHIINN Ja3€PHOT0 N3TYUCHUS Ha BYX LIEIAX.

Hab6monenue nucnepcum.

HaGmronenue u uiccneoBanne AUQPPaKIHOHHOTO CIIEKTpPa.

W3mepenne ITMHBI CBETOBOM BOJTHBI.

[Tomydyenue cnekTpa U3IydeHUs CBETOIMOA TIPU TOMOIIH TU(PPaKITMOHHON PEIIETKH.
Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHH OTHOCHUTEILHOCTH.

FpaHI/IHBI IMPUMCHUMOCTHU KJIaCCUUECKONl MEXaHHKHU. HOCTy.TIaTBI CIIeIMaJIbHOM TEOpHUU
OTHOCHUTCIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW  uHTepBal.  IIpeoOpasoBanus  Jlopenma.  YcioBue
NpUIUHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpaIeHUE
JUTUHBI.

DHeprusi ¥ UMITYJIbC PEISATUBUCTCKOM YaCTULIBI.

CBs3b MacChI C 3H€pFHCfI " UMITYJIbCOM peHﬂTHBHCTCKOﬁ YaCTHUIIBI. 3Hepr1/1${ ITIOKOA.

Texumueckue yCTpOﬁCTBa N TCXHOJOTMYCCKUC IIPOLCCChI: CIIYTHHKOBBIC HpI/IéMHI/IKI/I,
YCKOPUTCEIIN 3aPAKCHHBIX YaCTHULI.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, MPAKTUKYM.

Omnpenenenre UMITYJIbCAa M SHEPTHH PEIATHBUCTCKUX 4acTull (1o Qotorpadusim TpeKos
3apsHKCHHBIX YaCTHIl B MArHUTHOM I10JI€).

Pa3nen 7. KBantoBasi pusnka.
Tema 1. KopnyckynapHuo-6011086011 Oyaiusm.

PaBHOBecHOe TemyioBoe wu3NMydeHHe (M3NydeHHE aOCONIOTHO UEpPHOTO Telna). 3aKOH
cMmentenusa Buaa. 'mnore3a Ilimanka o kBaHTax.

®OTOHBI. JHEPTHS U UMITYJILC (HOTOHA.

®oroaddext. Onbitel A. I'. CroneroBa. 3akonbl hoTodddexTa. YpaBHeHrne DHHIITENHHA
s poroaddexra. «KpacHas rpanuna» Gororddexra.

JlaBneHue cBeta (B YAcCTHOCTH, JaBl€HHE CBeTa Ha aOCONOTHO TOMIOMIAIOIIYI0 U
a0COJIIOTHO OTpakarotyto nmosepxHocTsh). OnbrTel [1. H. JleGenena.

BomHoBble cBolicTBa yactull. Bomnbl ne bpouns. [nuHa BoaHbI Ae bpoiid U pasmepsl
o0jmacTu  JoKanmu3alMM  JBUWXKymIeiicss dactuipl. KopmyckynspHO-BOJHOBOW — Tyaiu3M.

Judpakius 3JeKTPOHOB HAa KpUCTaIax.

Criermnduka n3mepenuit B Mukpomupe. CootHolenus Heonpenenénuoctei ['elizendepra.



TexHUUecKne yCTpPOHCTBA M TEXHOJOTHUECKHE MPOIECCHI: CIEKTPOMETP, (HOTORIIEMEHT,
(doToraTUNK, TYHHEIbHBI MUKPOCKOII, COJIHEUHAas OaTapes, CBeTOIUO/.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro Gporodddekra.

HccnenoBanre 3aBUCIMOCTH COMTPOTHUBIICHUS MOJTYITPOBOAHHKOB OT OCBEIIEHHOCTH.
Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, nPAKmMuKym.
Hccnenosanue poropesucropa.

N3mepenue noctossaHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.
HccenoBanre 3aBUCIMOCTH CHITBI TOKA Yepe3 CBETOINO/ OT HAIIPSHKCHHUS.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICIOBAHUIO CTpOeHUs aToMa. [imaneraprast moaens atoma Pesepdopra.

[Toctynarsl bopa. U3znyuyenue u morioueHue (HOTOHOB IPU MEPEXOE aToMa C OJHOI0
YPOBHsI SHEPIMH Ha IPYrou.

Bunel ciektpoB. CriekTp ypoBHEH 3HEprUH aToOMa BOAOPOa.
CrnioHTaHHOE M BBIHY)KJIEHHOE M3IIyueHue cera. Jlasep.

TexHu4yeckue YCTPOWCTBA U TEXHOJIIOTMYECKUE IIPOLIECCHI: CIEKTPAJIbHBI aHaIu3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Hemoncmpayuu.

Monens onsita Pesepdopna.

HaGnronenue nuHeyaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETYMKA HOHUZUPYIOLIUX YACTHLL.
Ornpenenenne IMHBI BOJIHBI JIA3EPHOTO U3ITYyYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

Hab6nronenue nuHEHYaToOroO CriekTpa.



HccnenoBanue CrieKTpa pa3peskeHHOTO aTOMapHOTO BOJOPOJA U M3MEPEHUE MOCTOSHHOM
PunGepra.

Tema 3. Duzuka amomHoz20 A0paA U INEMEHMAPHBIX YACHUY,.

Hyxnonnas moxens snpa I'eizenOepra—lBanenko. 3apsn sapa. MaccoBoe 4uCio sjpa.
N3oTomnsl.

PannoaktuBHOCTh. Anb(a-pacnaa. DIEKTPOHHBIA M MO3UTPOHHBIM OeTa-pacman. ['amma-
U3JTyYEHHUE.

3aKOH pPaJMOAKTUBHOro pacnajga. PanumoakTuBHBlE uH30TONBI B Ipupone. CBoiicTBa
VMOHM3UPYIOLIETO U3JIyYeHHs. BiusHue pagroakTHBHOCTH HA KUBbIE OpraHu3Mbl. ECTECTBEHHBIN
¢don m3nydenus. Jlozumerpus.

DHeprus cBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. Jledekt Macch sapa.

SAnepubie peakuuu. Jlenenue u cuHTe3 sAAep. SnepHsle peakropbl. IIpoGiemsl
YIOPaBIsSEMOro TEPMOSJAEPHOTO CHUHTE3a. OKOJOTMYECKHE AacleKThl pa3BUTUSA  SIIEPHOU
SHEPreTHKHU.

MeTtoabl perucrpan U UCCICAOBAHUA 3JICMCHTAPHBIX YaCTHUII.

DyHIaMeHTalbHbIe B3auMOJIeHCTBUSA. bapronbl, Me30HBI U JenToHbl. [IpencraBienue o
CranpaptHoit mosienu. KBapk-riitooHHas MOJCIb a[pOHOB.

®usuka 3a npenenamu CtannapTHON Mojenu. TEMHas MaTepust U TEMHAasi SJHEPIUsL.

EnuncTBO u3nueckoil KapTUHBI MUpA.

TexHnueckue ycTpoiicTBa M TEXHOJIOTMUECKUE INPOLIECCHI: JO3UMETP, Kamepa BuibcoHa,
AIEPHBI  peaKTop, TEPMOSAEPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAs
TOMOTpadus.

Yuenuueckuit sxcnepumenm, nabopamopmnsie padomol, RPAKMUKYM.

HccnenoBanue TpeKOB 4acTHI] (110 TOTOBBIM oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C HCIIOJIb30BAHUEM JI03UMETPA.

N3yuenue nornomeHus 0eTa-4yacTUll aTlOMUHHEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Otanbel  pa3BUTUS  acTpoHOMHM. [IpuknagHoe W MHPOBO33pEHYECKOE 3HAUEHHUE
acTpoHoMUHU. [IpuMEHUMOCTh 3aKOHOB (U3UKU I OOBACHEHUS MPHUPOABI KOCMUYECKHX

00BEKTOB.

Metoapl acTpoHOMHYECKHX ucchaeqoBaHuil. COBPEMEHHBIE OINTHYECKHUE TEIECKOIbI,
paanoTeNeCKOMbl, BHEaTMOC(hepHast acCTpOHOMHUSI.

Bupg 3BEé3mH0r0 HeOa. CO3B€3Z{I/I}I, SIPKUC 3Bé3IlLI, IJIaHCThI, UX BUIUMOC IBUKCHUC.



Conneynas cucrtema.
Comnnue. Conneunast akTuBHOCTh. McTounuk snepruu ComnHila v 3BE3/1.

3BE31bl, MX OCHOBHBIE XapaKTepUCTUKU. Jlmarpamma «CHEKTpaJbHBIA Kjlacc —
CBETUMOCTB». 3BE3/IbI INIABHOM I1OCJIE0BATEILHOCTH. 3aBUCHMOCTh «MAacca — CBETUMOCTb» AJIS
3BE3]] TIJIABHOM  IOCJENOBAaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoBpeMEHHbIE
IIPEJICTaBICHUS O IIPOMCXOKIEHUH U 3BoironK ComHIa U 3BE37. OTallbl )KU3HU 3BE3NL.

Mineunsiii [TyTe — Hama ["anakTtuka. [Tonoxxenue u neuxenne Connna B ['anaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpax rajJaKkTHK.

Bcenennas. Pacmmpenue Bcenennoi. 3akoH Xa060ma. Pasz0Oeranue ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.
Hepeménnsie mpobieMbl aCTpOHOMUH.
Yuenuueckue naonooenus.

HaOnronenuss  3BE3gHOro Heba  HEBOOPY)KEHHBIM — IJ1a30M € MCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPWIOKEHUH Ui ONpEIeNIeHUs] IOJIOKEHUsT HEeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE c03Be311s1 CEBEPHOTO NOJyIIapUs U SIPKUE 3BE3/IBIL.

Habmonenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUIEHUH.
Du3nYecKuil MPaAKTUKYM.

Crioco0b1 n3MepeHus: PU3MUECKUX BEIMYHMH C MCIIOJIb30BAaHHEM aHAJIOTOBBIX U IH(POBHIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEINIbHbIE  IOTPEIIHOCTH  M3MepeHuM  ¢u3nyeckux BeauyuH. OlLeHKa TIpaHUI]
MIOTPELITHOCTEM.

[IpoBeneHNEe KOCBEHHBIX U3MEPEHUN, UCCIIEOBAaHUHN 3aBUCUMOCTEHN (PU3MUIECKUX BEITUYHH,
IpOBEpPKa IMPEJUIOKEHHBIX TUnoTe3 (BbIOOp M3 paloT, ONMMCAaHHBIX B TEMAaTHMUYECKHX pasjenax
«Y4YeHNYECKHI SKCTIEPUMEHT, 1a00paTOpHbIE paObOThI, IPAKTHUKYM).

O0o0maroniee NOBTOpPeHUeE.

O6obmenne M cucTeMaTH3alusi CcoAepKaHMs — pas3znenoB  Kypca «MexaHukay,
«MonekynspHas (pu3MKa ¥ TEpMOJUHAMUKA», «DJNEKTpoauHaMuka», «KonebaHus v BOJHBIY,
«OCHOBBI CHENHMATHLHON TEOPHUH OTHOCUTENBHOCTHY», «KBaHTOBas Qu3nkay, «IIeMEHTHI
ACTPOHOMMHU U acTPOUBUKIY.

Ponp ¢u3uku W acTpOHOMHHM B DJKOHOMHUYECKOW, TEXHOJOTUYECKOW, COIUAIBHON |
THYECKOH cdepax [IesATeTbHOCTH 4YeJIOBEeKa, poiib M MecTo (U3MKM M aCTPOHOMHMU B
COBPEMEHHOM HAy4yHOM KapTHMHE MHpa, 3HAYEHUE ONMCATEIIbHOW, CHCTEMaTU3HPYIOUIEH,
OOBSICHUTENIBHOM U MMPOrHOCTUYECKON (DYHKIMHA (pr3nyeckoi TeOpHH, poib PU3NIECKON Teopuu
B (OPMHPOBAHUH TIPEACTABICHUA O (U3MYECKON KapTHHE MHUpPA, MECTO (HU3UUYECKON KapTUHBI
MHpa B 00ILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IPEACTAaBICHUN O IPUPOJIE.



Me:xnpeameTrHbie CBA3H.

N3yuenne kypca pusnku yriy0néHHoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ yu€ToM
COZIEPKATENbHBIX MEXKIIPEMETHBIX CBS3€ C KypcaMH MAaTEMaTHKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

MesicnpeOmemuvie  NOHAMUA, C6A3AHHBIE €  U3YYEHUEM  MEMOO008  HAYUHO20
nO3HAHUA: SBICHUE, HAy4yHbIA (QakT, Tumnoresa, (u3nueckas BeJIWYMHA, 3aKOH, TEOpus,
HaOJII0ZICHUE, IKCIIEPUMEHT, MOJACIUPOBAHUE, MOJEIb, U3MEPEHHUE, MOTPEIIHOCTH M3MEPEHUH,
U3MEpUTENIbHbIE MPUOOPDI, HUPPOBast 1a00paTOpusI.

Mamemamuxka: pelieHUe CUCTEMBbl ypaBHEHUH. TpuroHomerpuyeckue (yHKUIUU: CHHYC,
KOCHUHYC, TAQHT€HC, KOTAHI€HC, OCHOBHOE TPHUTIOHOMETPUYECKOE TOXKIECTBO. BEKTOphl U HX
NPOCKIIMM Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB. IIpoM3BOIHBIC 3JIEMEHTAapHBIX ()YHKIIHMMA.
[Tpu3naky mo100Us TPEYroabHUKOB, ONPEIeIeHNE TUIOMIAU INIOCKUX GUryp U o0bEMa Te.

Buonozua: snexkrpuyeckue SBIEHUS B JKUBOW INpHUpoOnE, KoyieOaTenbHble JBUXKEHUS B
JKUBOW  IHPUPOJE,  DKOJOIMYECKHE  PUCKM  IIpU  IPOMU3BOACTBE  DIIEKTPOIHEPIHH,
JJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpelbl, YJIbTPa3ByKOBas JUAarHOCTHKa B
MEJULMHE, ONTUYECKUE SIBJICHUS B )KUBOU IIPUPOJE.

Xumusa: CTpOEHHME aTOMOB U MOJIEKYJ, KpPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

T'eozpaghusa: marHuTHBIE TIONIOCA 3€MIIH, 3AJIEKH MAarHUTHBIX Py, (POTOCHEMKA 3EMHOM
HIOBEPXHOCTH, ceiicMorpad.

Texnonozua: NpUMEHEHUE TOCTOSIHHBIX MATHUTOB, JIEKTPOMAarHUTOB, 3JIEKTPOJBUTATEIb
SAxobu, reHepaTop IEPEMEHHOIO TOKAa, HWHAYKLUMOHHAs TIedyb, JMHUM DJEKTpolepenad,
3JIEKTPOJBUTATENb, pajap, PpaAUONpPUEMHMK, TeEJEeBU30p, aHTeHHa, TenedoH, CBY-neus,
YJIBTPa3ByKOBasi JMATHOCTHMKA B TEXHHMKE, IIPOCKIMOHHBIM anmapar, BOJOKOHHAs ONTHKA,
coJHeyHast OaTapesi, CIyTHUKOBbIE IPUEMHHKH, SJI€pHAsi SHEPreTUKA U SKOJIOTUYECKHE aCHIEKThI
€€ pa3BUTHSL.

[TNIAHMPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOTPAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3ybTaThl OCBOECHUS ydeOHOro nmpeamera «Du3nka» JOJKHBI OTpaXKaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaroIIUXCsl pyKOBOJCTBOBATHCS C(HOPMHUPOBAHHONW BHYTPEHHEN
MO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpUEHTAlMil, IO3UTHUBHBIX BHYTPEHHHUX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM POCCHIICKOro  0OIIecTBa,
paclIMpeHHe KU3HEHHOIO OIbITa U ONBITA ACSITEIBHOCTH B IPOLIECCE PEATU3aLUUd OCHOBHBIX
HaIpaBJIEHUN BOCTIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:



IrPpaKIaHCKOI0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON TMO3UIMK O0YyYaroIIerocsi Kak akTUBHOTO W OTBETCTBEHHOTO
YJIeHA POCCHIICKOTO OOIIECTBA;

NPUHATHE TPATUIIMOHHBIX  OOIICUCTIOBEYECKUX TI'yMAHUCTHYECKUX W JIEMOKPATHYECKHX
IICHHOCTCI;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B MHTEpPEcax TpakJIaHCKOTO O0OIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3AIINH;

yYMEHHUE B3aWMOJICHCTBOBATh C COIMAILHBIMA HHCTUTYTaMHU B COOTBETCTBHH C MX (QYHKIUSIMH U
Ha3HAYCHUEM;

TOTOBHOCTb K TYMAHUTAPHON 1 BOJIOHTEPCKOM ESITEIHHOCTH.

MAaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;
LIEHHOCTHOE OTHOLIEHHE K FOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSAM POCCUMCKUX YYEHBIX B
obsactu GU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHHUA:

c(OpMUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOTO OBEJCHMUS;

CIIOCOOHOCTh OLIEHHMBATh CUTYallMI0 U MPUHMMATh OCO3HAHHBIE PELICHMs, OPUEHTUPYACH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JESATEIBHOCTH YYEHOTO;
OCO3HAHHE JIMYHOTO BKJIAJIa B TIOCTPOEHUE YCTOMUMUBOTO OYIYIIETO.

ICTECTUHYECCKOIo BOCIIMTAHUA:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYAs ACTETUKY HAy4YHOrO TBOPYECTBA, IMPHUCYIIETO
¢du3nueckoil Hayke.

TPYI0BOT0 BOCIIMTAHMA:

WHTEpPEC K pa3imdHbIM cepam mpodeccHoHATBHON ACSITETFHOCTH, B TOM YHUCIIC CBSI3aHHBIM C
bu3uKol W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oymymiedt mpodeccuu u
peaTM30BBIBATH COOCTBEHHBIC KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O M caMOOOpa3oBaHUIO B 001acTH (U3MKH Ha
MPOTSHKEHUH BCEH KU3HU.

IKOJOI'M4Y€CKOro BOCrMMTaHus:

c(OPMUPOBAHHOCTh ~ JKOJIOTHUECKOH  KYyJIbTYyphl, OCO3HaHHE TIJIOOATBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUIAaHUPOBaHUE W OCYLIECTBIICHHE ACWCTBUI B OKPYXKAIOLIEH cpele Ha OCHOBE 3HAHMS IIEJeH
YCTOWMYUBOTO PA3BUTHS YEJIOBEYECTBA;

pacuIMpeHue OIbITa JEATETbHOCTH HKOJOTHUECKOW HaNpaBIEHHOCTH Ha OCHOBE HMEIOIIUXCS
3HaHUU 1o (pu3HKe.

HECHHOCTH HAYYHOI'0 MO3HAHUA:



c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
(bU3UYECKON HAYKH;

OCO3HAHME IIEHHOCTH HAyYHOH AESITeNhbHOCTH, TOTOBHOCTH B TIpOIlecce HM3y4YeHUs (HU3UKU
OCYILECTBIISATH MPOCKTHYIO U UCCIIEOBATEIBCKYIO JESITEIbHOCTh WHAMBUYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

CaMOCTOSITENIbHO ~ (DOpMyNTUpOBaTh M aKTyaJU3UpoOBaTh MpoOiieMy, paccMarpuBaTth &
BCECTOPOHHE;

OINPEACIIATD LENH JEATEIIbHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI B PACCMATPUBACMbIX (PU3NYECKUX SBICHUSX;
pa3pabaThiBaTh IUIaH PELICHUs MPOOJieMbl ¢ Y4ETOM aHajIM3a UMEIOIUXCS MaTepUalIbHbIX U
HeMaTepualbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM, OLICHUBATb
PHUCKHU MOCIEACTBUN NEATENBHOCTH;

KOODJMHUPOBaTb U  BBIIOJHATH pabOTy B YCIOBUSAX PEAJIBHOrO, BUPTYaJbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICICTBHS;

pa3BUBATh KPEaTHMBHOE MBILUIEHUE MIPH PEILICHUH )KU3HEHHBIX NTPOOIIEM.

Ba3oBble nccienoBareLbCcKue JeliCTBUA.

BJIQ/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METOIaMU (PU3MUYECKOM HAYKH;
BJIQJICTh HAaBBIKAMHU y4eOHO-UCCIICIOBATEIILCKON U IPOSKTHOM JIEATEIIFHOCTH B 001acTH (PU3UKH,
CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOAOB pEIIeHHUS 3aaay
(UBHYECKOTO COACPKAHUS, TPUMEHEHHIO Pa3IMIHBIX METOJ/IOB TTO3HAHHSI,

BIQJIETh BUJAMH JESATEIBHOCTH 10 TOJYYEHHI0 HOBOTO 3HAHUS, €ro WHTEepIpeTalny,
peoOpa3oBaHNI0O M TPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYaIlUsSX, B TOM YHCIE MPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITh IPUYHHHO-CIICACTBCHHBIE CBSI3U M aKTYAIIM3UPOBATh 3a7ady, BBIIBUTATh TUIIOTE3Y €€
pelleHus, HAXOJUTh apryMEHTBI JUIS I0Ka3aTeIbCTBA CBOUX YTBEPKACHUMN, 3a/1aBaTh MapaMeTphl
U KPUTEPUU PEIICHHSI,

AHAIM3UPOBAThH MOJNyYEHHBIC B XO/€ PEHICHUS 3aJaud Pe3yabTaThl, KPUTUUYECKH OLIEHUBATH HUX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIC 3a7a4d B 0Opa30BATCIILHON JIEATEIHHOCTH, B TOM
qrclie TIPU U3YYeHUU (DU3HKY;

JIaBaTh OIEHKY HOBBIM CUTYAITUsAM, OIIEHUBAThH TIPUOOPETEHHBIH OITBIT;,

YMETh NMEPEHOCUTH 3HaHUS 10 (PU3HKE B MPAKTHUECKYIO 00IACTh KU3HEACITENIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE MTOAXOAbl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a49H, JIONYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

PabGora ¢ undopmaumeii:



BJIa/IETh HaBBIKaMU IMOJIy4eHUs UHpOpMauu GU3NIECKOTO COACPKAHUSI U3 UCTOYHUKOB Pa3HbIX
THIIOB, CAMOCTOSITEIBHO OCYIIECTBISATh IOWCK, aHAJIU3, CHUCTEMATH3aLMI0 U HWHTEPIPETALUIO
UH(OPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHUS;

OLICHUBATh JJOCTOBEPHOCTH MH(OPMALIHH;

UCTIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B pEHICHUU
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OpPraHU3alMOHHBIX 3aJa4 C COONIOZeHHEeM TpeOoBaHUIl
HPrOHOMHUKH, TEXHUKH O€30IacHOCTH, TUTUEHBI, PECYpcocOepekeHus, MPABOBBIX U 3TUYECKUX
HOPM, HOPM UH(OPMAIIMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOTO COJCpKAaHUSA B Pa3IMYHBIX (hopMaTax ¢ y4ETOM Ha3HAYCHUS
uH(bOpMallMM W LEJIeBOW ayAUTOpUM, BBIOMpas ONTHUMAIbHYIO (OpMY MpEICTaBICHUS U
BU3YaIM3al1H.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JelCcTBUA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH JIEATEILHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CUTYaIMil U CMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;
MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAILHON pabOTHI,

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX JEMCTBMM € y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

IPUHUMATD LIEJIM COBMECTHOM JIEATEIbHOCTH, OPIraHU30BbIBATh U KOOPIMHUPOBATH JIEHCTBUS 110
€€ JOCTI)KEHMIO: COCTaBIISATh IUIAH JIEUCTBUH, paclpelensTh pojd € Y4YETOM MHEHUU
YYaCTHUKOB, OOCYXAaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJla M KaXXIOr0 Y4aCTHHKA KOMaHAbI B OOIIMN pe3yibTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IIPOEKThI, OLEHUBATh HAEH C NO3WLUUU HOBHM3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISITh MO3UTUBHOE CTPATErMUECKOE MOBEACHUE B PA3JIMYHBIX CUTYalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITMATHBHBIM.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE TeiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILIECTBISATh TO3HABATENbHYIO JAESITENbHOCTh B oO0nactu (U3HKH U
ACTPOHOMUU, BBISIBIIATH MPOOJIEMBI, CTABUTh U (OPMYITHUPOBATH COOCTBEHHBIE 3a]1a4H;
CaMOCTOATEJIbHO COCTAaBJIATh IUIAH PEIICHUs PACUETHBIX M KA4YECTBEHHBIX 3aJady, IUIaH
BBITIOJIHEHHSI TIPAKTUYECKOM pPabOThI € YYETOM MMEIONIUXCA PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JlaBaTh OLEHKY HOBBIM CUTYallHUsIM;

pacuIpsTh paMK{ y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEOYTCHHH;

JIeNaTh OCO3HAaHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0sd OTBETCTBEHHOCTHh 3a
pelIeHuE;

OIICHUBATh MTPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (DOPMHUPOBAHUIO W TPOSBICHUIO JPYAUIMH B 00JIaCTH (PU3UKH, TTOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CﬂMOKOHTpOJ’IL, IMOLMOHANbHBIA HHTEJLJIEKT:

AaBaTb OHLCHKY HOBBIM CHUTyallUsdM, BHOCHUTb KOPPCKTHBBI B ACATCIILHOCTL, OLCHUBATH
COOTBETCTBUEC PEIYJIbTATOB LECIISAM;



BJIAJICTh HABBIKAMU IIO3HABATEIbHOW pE(IEKCHMH KaK OCO3HAHUS COBEpIIACMbIX ACUCTBUHN U
MBICIIUTENIBHBIX IPOLECCOB, X PE3YJIBTaTOB U OCHOBAHMIA;

UCTIOJIb30BaTh MPUEMBI pEIICKCUU ISl OLICHKH CUTYaIlMH, BBIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAJIU3€ PE3YJIbTAaTOB JEATEIBHOCTH;

IPUHUMATh ceOsl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYI'UX IIPU aHAIU3€ PE3YJIbTATOB JEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaABO JPYTUX Ha OLIMOKH.

B mporiecce JAOCTHKEHHs JTMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOrpaMMbl MO (puU3MKe st
YPOBHSI CpeAHEro O0IIero o0pa3oBaHUs y OOYUYAOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJJICKT, MPEIIoIaralonmii chopMHUpOBaHHOCTS:

CaMOCO3HaHUs, BKJIIOYAIOIIErO CIOCOOHOCTh MOHMMATh CBOE HSMOLMOHAIBHOE COCTOSHUE,
BUJICTH HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHAIBHON CeEphl, ObITh YBEPEHHBIM B ce0€;
CaMOperyJIMpOBaHusl, BKIIOYAIOIIEr0 CaMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 34
CBOE MOBEJICHNE, CIIOCOOHOCTh aJallTUPOBATHCA K SMOLMOHAIBHBIM W3MEHEHUSIM U MPOSIBIATH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALUH, BKIKOYAKOIIEH CTPEMIICHHE K JOCTHKEHHUIO LIEJIA U YCIEXY, ONTUMHU3M,
WHULUATUBHOCTh, YMEHUE ACHCTBOBATh, UCXO/Sl U3 CBOUX BO3MOYKHOCTEH;

OMIIATUH, BKIIOYAIOIMIEH CHOCOOHOCTh TOHUMATh ASMOIMOHAIBHOE COCTOSIHUE JAPYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;
COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BBICTpAUBATh OTHOUIEHUS C JPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHGIUKTHL.

I[MPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenust B 10 knacce npeIMeTHbIE pe3yiabTaThl Ha YIIIYOJEHHOM YPOBHE JOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

MOHUMATh POJIb (PU3UKU B SKOHOMUYECKOHN, TEXHOJOTHMUECKOU, IKOJIOTHUECKOM, COUMAILHON U
TUYECKON cdepax AEATENbHOCTH YEIOBEKa, pojb U MECTO (PU3MKH B COBPEMEHHOM HayuyHOU
KapTUHE MHpa, 3HAYCHHE OMNMCATEIbHOW, CHCTEMaTU3UPYIOIEH, OOBSICHUTEIbHOW U
NPOTHOCTUYECKON (GYHKUMH (u3nyecKo TEOpHUM — MEXaHWMKH, MOJIEKYJISIpHOH (U3MKH U
TEPMOJMHAMUKH, poJib (GU3NYECKON Teopur B (HOPMUPOBAHUM MPENCTaBICHUM O (QU3MUecKon
KapTUHE MUPA;

pa3nuyaTh YCIOBUS NPUMEHMMOCTH MoJened (U3MYEeCKHMX Tel M MPOLEcCOB (SIBICHUMN):
UHepIanpHas cucTeMa OoTcuéra, aOCoNIOTHO TBEPHOE TeNo, MarepuajbHas TOUKa,
PaBHOYCKOpPEHHOE JBHXEHHE, CBOOOJHOE TMajeHue, aOCOoNIOTHO yrpyras nedopmanus,
abCoMIOTHO yNpyroe M aOCOJIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJAETH ras3a, >KHAKOCTH U
TBEPAOro (KpUCTAJUIMUECKOTO) Tena, WAealbHBIH ra3, TOYEUHBIH 3apsii, OJHOPOAHOE
AIIEKTPUYECKOE T0JIE;

paznuyaTh yCJIOBHs (TpaHUIBI, 00JACTH) MPUMEHUMOCTH (PH3WYECKUX 3aKOHOB, MOHUMATh
BceoOImuMit xapakTep (pyHIaMEHTaIbHBIX 3aKOHOB W OTPAaHUYEHHOCTb MCIOJB30BaHMS YACTHBIX
3aKOHOB;



aHATM3UPOBaTh M OOBSICHATh MEXAaHHYECKHE MPOIECChl M SBICHUS, HCIOJIb3YS OCHOBHBIC
MOJIO)KEHUST W 3aKOHbl MEXaHUKU (OTHOCHTEIHHOCTh MEXaHMYECKOTO JABMKEHUS, (HOPMYJIIbI
KMHEMaTUKU pPaBHOYCKOPEHHOTO JBIDKEHHUS, NpeoOpazoBaHusa [amuies 111 CKOpOCTH U
nepemMenieHus, 3aKkoHbl HbpIOTOHA, MPUHLMII OTHOCUTENBHOCTU ['anmumiesi, 3aKOH BCEMHUPHOTO
TATOTCHUS, 3aKOHBI COXPAHEHHUS UMITYJIbCA U MEXaHMYECKOW SHEPTUH, CBA3b pabOTHI CHIIBI C
M3MEHEHHEM MEXaHWYEeCKOW »HHEepPruH, YCIOBHS paBHOBECHS TBEPAOro Teia), MpPU ITOM
UCIIOJIB30BaTh MAaTE€MAaTHYECKOE BBIPA)KCHUE 3aKOHOB, YKa3blBaTb YCIOBUS IPUMEHHUMOCTHU
busznyecKkux 3aKOHOB: MpeoOpa3oBanuii ['anmuies, BTOporo u TpeThero 3akoHOB HpbroTOHAa,
3aKOHOB COXPaHEHUs UMITYJIbCAa U MEXAaHUYECKOU SHEPIUH, 3aKOHA BCEMUPHOTI'O TATOTCHHUS;
AHAIU3UPOBATH U OOBACHATH TEIUIOBBIE MPOIECCHI U SBJICHUS, UCTIOIb3YsI OCHOBHBIE MOJI0XKEHUS
MKT 1 3aKOHBI MOJICKYJISIPHOHN (PU3UKH U TEPMOJUHAMUKH (CBSI3b AABICHHUS UCATIHHOTO Ta3a Co
CpeIHEe KMHETUYECKON 3HEpruei TEIIOBOrO JBUKEHUS U KOHLEHTpALUEH ero MOJIEKYJ, CBA3b
TeMIEPaTypbl BEMIECTBA CO CPEAHEN KUHETHUECKOM SHEPTUEN TEMIOBOTO JIBUKEHUS €TI0 YaCTHII,
CBSI3b JABJICHUS MJCAIBHOIO ra3a ¢ KOHIEHTPALMEH MOJEKYI U €ro TEMIEPATypPOl, ypaBHEHUE
MenneneeBa—Knanelipona, mnepBblld 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHUs DHEPIUM B
TEIUIOBBIX IMpolieccax), MpH OSTOM HCIOJIb30BaTh MaTEMaTHYECKOE BbIpaKCHHE 3aKOHOB,
YKa3bIBaTh yCIOBUS IPUMEHUMOCTH ypaBHeHUs MenpeneeBa—KnanenpoHa;

AHAIU3UPOBATh U OOBSACHATH JJIEKTPUUYECKUE SIBICHUS, HCIOJb3ysl OCHOBHBIC MOJOXKEHUS U
3aKOHBl DBJIEKTPOJUHAMHUKU (3aKOH COXpPAHEHHs 3JIEKTPUUECKOro 3apsaa, 3akoH KyioHa,
MOTEHIUAIBHOCTD 3JEKTPOCTATUYECKOIO MOJISL, IPUHIUI CYNEPIO3ULUN IEKTPUUECKUX TOJIEH,
IIPYM 3TOM YKa3blBas YCJIOBMS NPUMEHMMOCTH 3akOoHa KyioHa, a Takke IMPaKTHYECKU Ba)KHbBIC
COOTHOUIEHUS: 3aKOHbI OMa ISl y4acTKa LENU U JJi1 3aMKHYTOM 3JIE€KTPUYECKOMN LIeNH, 3aKOH
Jxoyns—Jlenna, mpaBuia Kupxroda, 3akonsr @apajes s 3JeKTPoIn3a);

OMHCHIBATh (PU3UYECKHIE MPOLECCH U SBICHUS, UCIONB3YS BEIMYHHBI: MIEpEMEIIEHNE, CKOPOCTh,
YCKOPEHHME, UMITYJIbC T€JIa U CHCTEMBI TEJl, CWJIAa, MOMEHT CHUJbl, JABJICHHUE, ITOTECHUMAIbHASA
SHEPrus, KHHEeTHUYECKasl SHEPTUsl, MEXaHW4YecKasi SHeprus, paboTa CUJIbl, LIEHTPOCTPEMHUTEIHLHOE
YCKOPEHME, CWJIA TSHKECTH, CHJIa YIPYTOCTH, CHJIA TPEHUS, MOITHOCTb, SHEPI'Us B3aUMOJICUCTBUS
Tena ¢ 3emnéil BOMU3M e€ MOBEpXHOCTH, SHEPTUS YIPyroi nedopMaiuu nNpy>KUHbI, KOJIUYECTBO
TEIUIOTHI, a0CONIOTHAs TEMIIeparypa Tela, padoTa B TEPMOJMHAMUKE, BHYTPEHHSS SHEPIHUS
UJEaNbHOT0 OJIHOATOMHOTO Ta3a, paboTa WeaIbHOTO ra3a, OTHOCUTENbHAS BIAXKHOCTh BO3yXa,
KII/] naeansHOro TEIIOBOTO ABUTATENA; JIEKTPUUECKOE M0JIE, HAMPSHKEHHOCTD AJIEKTPUYECKOTO
IOJIsI, HANpPsKEHHOCTH II0JI TOYEYHOIO 3apsja WM 3apsKeHHOro Ilapa B BakyymMe U B
OUOJIEKTPUKE,  IMOTEHLMAal  JJIEKTPOCTaTUYECKOro  MOJsA,  Pa3HOCTh  ITOTEHIUAJOB,
JJIEKTPOJBMIKYILIAS CHJIA, CHJIa TOKA, HAINpPSHKEHUE, MOIIHOCTb TOKA, DJIEKTPUYECKas EMKOCTb
IIJIOCKOTO KOHJIEHCATOPa, COIPOTHUBIICHUE y4acTKa LENU € IMOCIEN0BATEIbHBIM U MMapauIeIbHBIM
COCIMHEHUEM PE3UCTOPOB, YIHEPTUA IJIEKTPUYECKOTO M0JII KOHIEHCATOPa;

OOBSACHATP OCOOEHHOCTH TMpPOTEKaHUsS (PU3MUECKUX SBJICHHWH: MEXaHUYECKOoe JIBU)KEHUE,
TEIUIOBOE JIBMDKEHHE YacTHIl BELIECTBA, TEIJIOBOE paBHOBECHE, OpPOYHOBCKOE JBH)KEHHE,
mubdy3us, ucnapeHue, KUNEHHWE M KOHJEHCAlMs, I[UIaBJIeHHE U  KpUCTaJIM3alus,
HaIIPaBJICHHOCTb TEIUIONEpENaut, DJIEKTPU3aLUsa TeEJl, JKBUIIOTCHIUAIBHOCTh ITOBEPXHOCTHU
3apsKEHHOTO IPOBOJAHUKA;

NPOBOJUTH HCCIIEJJOBAaHUE 3aBHCHUMOCTH OJHOM (DU3UYECKOM BEIMYMHBI OT JApPYyrod ¢
MCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHHUM, MPH 3TOM KOHCTPYHpPOBaTh YCTAaHOBKY, (PMKCHpPOBAThH
pe3yibTaThl MOJTYYEHHOW 3aBUCHUMOCTH (M3MUECKUMX BEJIWYMH B BUJE TPaQUKOB C y4ETOM
a0COTIOTHBIX MOTPEITHOCTEN U3MEPEHUH, 1eTIaTh BHIBOBI IO PE3yJIbTaTaM MCCIIEI0BaHUS;
IPOBOJUTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIWYMH, MPU 3TOM BBIOMpATh ONTUMAJIbHBIN
METOJIT M3MEpEHMs, OLEHUBATh AaOCOJIIOTHBIE M OTHOCHUTEIbHBIE MOTPEIIHOCTH MPSMBIX U
KOCBEHHBIX U3MEPEHHUN;

IIPOBOJIUTH OMBITHI IO TIPOBEPKE MPEIOKEHHON THUIIOTE3bl: IUIAHUPOBATH JKCIIEPUMEHT,
coOMpaTh PKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJIyUYECHHBIE Pe3yJbTaThl U JIENaTh
BBIBOJ| O CTaTyCe MPEUI0KEHHON TUIIOTE3BI;



coOuoiaTh IpaBmiIa 0€30MacHOro TpyJa MpU MPOBEICHUN HCCIEIOBAHUN B paMKax y4eOHOro
IKCIEPUMEHTa, MPAKTHKyMa W Yy4eOHO-MCCIENOBATEIbCKOW M TPOCKTHOH JESITEIBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 000PYAOBaHUS;

pemath pacu€THBIC 3a/la4d C SBHO 3aJJaHHON M HESBHO 3aJlaHHON (DU3UYECKOW MOJENBIO: Ha
OCHOBaHWUHW AaHAlM3a YCIOBUS OOOCHOBBIBATH BBIOOP (PHU3WYECKOW MOJEIH, OTBEYAIOIIEH
TpeOOBaHUSAM 3aJaud, TPUMEHITH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH H IIOCTYJIAThI
(GU3MYECKUX TEOPUM TPU HCIOJB30BAHMM MAaTEMaTHYEeCKHMX METOJOB pEIIeHUs 3ajad,
NPOBOJUTh PAacYEéThl HAa OCHOBAaHMHM HWMEIOIIMXCS JaHHBIX, aHAM3UPOBATh pPE3yJbTaThl U
KOPPEKTUPOBATH METOJIbI PEIICHUS C YYETOM MOJIYICHHBIX PE3yJIbTaTOB;

pemarh KayecTBEHHBIC 3a/1a4yM, TPEOYIOIINE MPUMEHECHUsI 3HAHHWW W3 Pa3HBIX pa3JelioB Kypca
Gu3KMKKM, a TaK)Ke MHTETPAMHA 3HAHWK M3 JIPYTHX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA!
BBICTPAaWBaTh JIOTUYECKYIO IICTIOYKY pACCYXIECHUH C ONOpOil Ha W3yYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SBICHUS;

UCTIOJIB30BaTh TEOPETUYECKUE 3HAHUS JUIS OOBSCHEHHS OCHOBHBIX MPHHIIUIIOB pPabOThI
WU3MEPUTEIbHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
NPUBOJIUTH TIPUMEPHI BKJIJa POCCHICKHX U 3apyOeKHBIX yUEHBIX-(DU3HKOB B Pa3BUTHE HAYKHU, B
00BsICHEHUE MPOIIECCOB OKPYKAFOIIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
aHAJTM3UPOBaTh W OIECHUBATH TIOCJICJCTBHS OBITOBOM W TPOU3BOJCTBEHHOW JIEATEIILHOCTH
YeJIOBEKa, CBSI3aHHOW ¢ (PM3UYECKUME TPOIECCAMMU, C MO3UIUN IKOJIOTHYECKON 0€30MacHOCTH,
NPECTaBICHUN O PalMOHAIBHOM IPUPOIONOIB30BAHUH, & TAK)KE PasyMHOM HCIOJIb30BaHUU
JOCTYIKEHUH HAYKH M TEXHOJIOTHH JIJIsl TATbHEHIIIET0 Pa3BUTHS Y€IIOBEUECKOTro 00IIeCTBa,
OPUMEHSTh Pa3iHyYHbIe CIOcOObl paboThl ¢ HH(pOpMauel QU3NYECKOro COACPIKaHUS C
WCIIOJIb30BAaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTHMA, IMPH 3TOM HCIOJIb30BaTh
COBpPEMCHHBbIC WH(GOPMAIIMOHHBIC TEXHOJOTUU IS TIOMCKA, MEepPepabOTKU M TPEIbSBICHUS
yu4eOHOM ¥ HAYYHO-TIOMYJSIPHOM WHQGOpMAIlMU, CTPYKTYPUPOBAHHUS ¥ HWHTEPIIPETAIAN
UHPOpPMALIUK, TIOJIYYCHHOH W3 pPa3IMYHBIX HMCTOYHUKOB, KPUTHYCCKH aHAJIM3HPOBATH
NOJTy4aeMyro HH(OPMAIHIO M OIICHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIUXCSl 3HAHHM,
TaK ¥ Ha OCHOBE aHaJIM3a NCTOYHUKA HH(DOpMAIUH;

MPOSIBIISATE OPTaHU3AIMOHHBIC W TIO3HABATEIHHBIC YMECHHSI CaMOCTOSITEIBHOIO MPHOOPETECHUS
HOBBIX 3HAHHH B MIPOIIECCE BBHITIOJHEHUS TPOSKTHBIX U YYeOHO-HCCIIeI0BATEIbCKIX PadoT;
paboTtaTh B TPYIIE C WCIOTHCHHEM Pa3JIMYHBIX CONUAIBHBIX POJICH, IUIAHUPOBATH PaboTy
TPYNIbI, PallMOHAIBHO PACHpENeNaTh NeATeNbHOCTh B HECTAHAAPTHBIX CUTYAlMSIX, aJIeKBaTHO
OIICHUBATPH BKJIA]] KAXKIOTO U3 YYACTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMON MTPOOIIEMEI;
MPOSBIATE MOTHBAIMIO K Oyaymieid npodecCHOHANbHON IESTENbHOCTH IO CHEUAIBHOCTSIM
(UBUKO-TEXHUUECKOTO MPOUIIS.

K konmy oOyuenust B I1 knacce npeIMeTHbIE pe3yJbTaThl Ha YIIIYOJEHHOM YPOBHE JOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y O0YUaIOIIUXCS YMEHUM:

MOHMMATh POJIb (PU3UKH B HIKOHOMUYECKOM, TEXHOJOTUYECKOH, COLMATBHOM M 3ITUYECKOM
cdepax IesTeTbHOCTH YellOBeKa, pOjib U MECTO (PM3UKU B COBPEMEHHON Hay4YHOM KapTHHE MUDA,
pOJIb  ACTPOHOMHMHM B NPAKTUYECKOM JEATENBHOCTH 4YEIOBEKAa W JAJBHEHUIIEM HAay4dHO-
TEXHUYECKOM DPa3BUTHH, 3HAYCHHE OMHCATENbHOM, CUCTEMATU3UPYIOIIEH, OOBSCHUTEIbHON U
MPOTHOCTHYECKON (QYHKIHMN (DU3UUIECKON TECOPUU — DIICKTPOIMHAMUKH, CHEIUATBLHON TEOpUHU
OTHOCHUTEJIbHOCTH, KBaHTOBOW (u3uku, ponb (uzndecko Teopud B (HOPMHPOBAHUU
MpeJICTaBICHUN 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEICTABICHUN O IIPUPOJE;

pa3ianyaTh yCIOBHS NPUMEHUMOCTH Mojened (U3MYecKHX Tel M MPOLEcCOB (SIBICHUMN):
OJTHOPOJTHOE DJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE MOJs, FapMOHHUYECKHE KoJeOaHMUs,
MaTE€MaTUYeCKUil MAasATHHUK, WJICAIbHBIM TPYXUHHBII MAasATHHK, TI'apMOHHWYECKHE BOJIHBI,



U7CaNbHBIM KONeOaTebHBIM KOHTYp, TOHKas JIMH3a, MOJEJeH aromMa, aroOMHOro sjapa |
KBAaHTOBOM MOJIEIIH CBETA;

pa3iu4dath ycIoBUsS (TpaHUIBI, 00JIAcCTH) MPUMEHHUMOCTH (U3MUYECKUX 3aKOHOB, IMOHHMATH
BceoOUMil xapakrep QyHAaMEHTaIbHBIX 3aKOHOB W OIPAaHUYEHHOCTh MCIOJB30BAaHUS YACTHBIX
3aKOHOB;

AHAIU3UPOBATh U OOBSCHATH JIEKTPOMArHUTHBIE MPOLIECCHl U SIBJICHUSA, UCIOJIb3YsI OCHOBHBIE
MOJIOKEHUSI U 3aKOHBI AJIEKTPOJMHAMUKU U CIELUUATBHON TEOPUM OTHOCUTEIBHOCTH (3aKOH
COXpaHEHHUs DJEKTPUUECKOro 3apsiia, cuia Ammepa, cuia JIopeHia, 3aKoH 3JeKTPOMarHUTHON
uHayKnuy, npaBwio Jlenna, csizb DC caMOMHAYKIIMU B 3JIEMEHTE 3JICKTPUUYECKOM Lenu CO
CKOPOCTBIO HW3MEHEHHUS CHJIbI TOKa, IIOCTYJIaThl CIEUUATbHOW TEOPHUH OTHOCUTEIbHOCTH
OifHIITeHHA);

AQHAIU3UPOBATh U OOBSICHATH KBAaHTOBBIE TMPOLIECCHI U SIBICHUS, HCIOJIb3YS IMOJIOXKCHUS
KBaHTOBOH ¢u3uku (ypaBHeHue DiHIITEHHA s PoTodddekTa, mepBrlii U BTOPOW MOCTYIATHI
bopa, mnpuHuun cooTHomleHUs HeompenenéHHocTel ['eiizeHOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOIO0 M MAacCOBOT'O YMCENl M DHEPTrUU B SIICPHBIX PEAKIUAX, 3aKOH PaJHMOAKTUBHOIO
pacmnaja);

OMHKCHIBATh (PU3UYECKHEC TIPOIECCHl M SBICHUS, WCIOJB3YS BEIUYHHBL HANPSIKEHHOCTH
ANEKTPUYECKOTO TOJIsI, TOTEHIUAN JIIEKTPOCTaTUYECKOro TOJs, Pa3HOCTh MOTEHIUAJOB,
ANIEKTPOJIBIKYIIAS CHJIa, WHAYKIMS MAarHUTHOTO TIOJIsl, MarHUTHBIA TOTOK, cwia Awmmepa,
WHAYKTUBHOCTb, OJJIGKTPOJBIKYIAS CHJIa CAMOUHIYKIIMHM, DSHEPrUs MAarHUTHOTO TIOJS
MPOBOJIHUKA C TOKOM, PEISATUBUCTCKUNA MUMIYJLC, MOJHAS YHEPTHUs, SHEPTHs MOKOS CBOOOIHON
YaCTHUIIbI, SHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE YMCIIO U 3apsif SJipa, SHEPTHUS CBS3U A1pa;
OOBSCHATL OCOOCHHOCTH NPOTEKaHUS (PU3NYCCKUX SBICHHUHA: SJICKTPOMArHUTHAS WHIIYKIHS,
CaMOMHJIYKIUS, pe30HaHC, HHTepdepeHIs BOIH, AUPPaKIUs, TUCHepCus, OJHOE BHYTPEHHEE
oTpakeHue, Gporodniekrpuaeckuii 3pdekt (poroaddexr), anbda- u d6era-pacnaapl saep, ramma-
U3Iy4eHue siyiep, pusndeckre NPUHIMIIBI CIEKTPAIbLHOTO aHaIu3a U paboThI J1a3epa;

OMpEIETATh HaNpaBIeHUE WHIYKIIMA MAarHUTHOTO TOJISI POBOJAHUKA C TOKOM, CHJIBI AMIiepa 1
cuiibl JIopeHiia;

CTPOUTH U300paKEHUE, CO3/1aBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOM JIMH30M, U PACCUUTHIBATH €0
XapaKTePUCTUKU;

MPUMEHATH OCHOBOIOJIAraloNe aCTPOHOMHUYECKUE TIOHSTHUS, TEOPUH M 3aKOHBI JUIsl aHAIHM3a U
00BsicHEHUST (PU3UYECKHX TPOIECCOB, MPOUCXOMANINX B 3BE3MAX, B 3BE3AHBIX CHCTEMax, B
MEXTaJIaKTHIECKOU cpefie; IBMKEHNs HeOECHBIX TeJ, SBOJIONNH 3BE3/ 1 BeenenHoi;
MPOBOANTH HCCIENIOBAaHUE 3aBUCUMOCTEH (DM3MUECKUX BEIMYUH C HCIOJNB30BAHHEM MPSMBIX
W3MEPEHHM, TP ATOM KOHCTPYHUPOBATh YCTAHOBKY, (DPUKCHUPOBATH PE3YJIBTATHI MOJTYyYEHHOM
3aBUCHUMOCTH (PU3NYECKUX BEITUYMH B BUJE TPaQHUKOB C Y4ETOM aOCOTIOTHBIX MOTPELTHOCTEH
W3MEPEHHM, JIeJIaTh BBIBOJIBI IO pe3yiibTaTaM MCCIIeI0BAHMS;

MPOBOANTH KOCBEHHBIE U3MEPEHHS (PU3UYECKHX BEIMYUH, MPU 3TOM BBHIOMPATH ONTHUMAbHBIN
METOJI HM3MEpPEHHs, OIEHHWBATh AaOCOJIOTHBIE W OTHOCHUTENbHBIE MOTPEITHOCTH MPSIMBIX U
KOCBEHHBIX U3MEPEHUI;

MPOBOJIUTh OTBITHI MO TIPOBEPKE TMPEUIOKEHHON THUIIOTE3bl: ITUIAHHUPOBATH JKCIIEPUMEHT,
coOupaTh SKCIEPUMEHTAbHYIO YCTaHOBKY, aHATM3UPOBATh MOJTYYEHHBIE Pe3yJbTaThl U JeNaTh
BBIBOJI O CTaTyCe MPEUI0KEHHON THIIOTE3HI;

OMUCHIBAaTh METO/IbI MOJYYEHHSI HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

coOo1aTh TpaBuiIa 0€30MacHOro TpyAa MPHU MPOBEIECHUU HCCIECIOBAHUNA B paMKaxX y4eOHOTO
DKCIIEPUMEHTa, TMPAKTUKyMa M Yy4eOHO-MCCIENOBATeNbCKOH M MPOEKTHON esATEIbHOCTH C
WCIIOJIh30BAaHUEM U3MEPHUTEIIBHBIX YCTPOMCTB U JIA0OPATOPHOTO 000PYAOBAHUS;

pemaTts pacu€THBIC 3aJaydl C SIBHO 33/IaHHOM M HESIBHO 33/IaHHON (U3WYECKOi MOJAENbI0: Ha
OCHOBaHWHW aHAJIW3a YCJIOBHS BBIOMpaTh (PU3MUYECKHE MOJCIH, OTBEYAIOIINE TPEOOBAHUSIM
3a/1a4¥, MPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYIAThl (PU3HUECKUX TEOPHI MpH
WCIIOJIb30BAaHUH MAaTEMaTUYECKUX METOJIOB PEIICHHS 3a7ad, TPOBOJUTH PacuéThl HA OCHOBAHUU



UMEIOIINXCS JaHHBIX, aHATH3UPOBATH PE3YIbTATHl M KOPPEKTHPOBATH METOABI DPELICHUS C
y4€TOM TOTYYCHHBIX PE3yIbTaTOB;

peliaTh Ka4yecTBEHHbBIE 3a7adud, TPEOYIOIUe MPUMEHEHUs 3HAHUN W3 pa3HBIX pa3felioB Kypca
GU3uKK, a TaK)Ke WHTETPallud 3HAHWKA W3 JPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA:
BBICTpAaUBaTh JIOTHYECKYIO IIEMOYKY PpACCYKIECHUH C OMOpOH Ha W3yYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU M (PU3HUYECKHE SIBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHWUS M1 OOBSICHCHHS OCHOBHBIX MPHUHIIUIIOB PAOOTHI
U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTUIECKUX MTPOIECCOB;
MPUBOIUTH PUMEPHI BKIIAJIa POCCHICKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIECTO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTUH;
AHAIM3UPOBATh W OICHUBATh IOCJIEJICTBUS OBITOBOM W TPOM3BOACTBECHHOW JESATEIHLHOCTH
YeJIOBEeKa, CBA3aHHOW ¢ (PM3MUYECKUMH MPOIECCAMH, C TMO3UIUI 3KOJIOTMYECKONH 0E30MacHOCTH,
MPEJICTABICHUIA O PAIlMOHATBLHOM TMPUPOJONOIB30BAHUH, a TAKXKE Pa3yMHOM HCIOIb30BAHUU
JOCTYD)KEHUH HAyKH U TEXHOJIOTHI IS TaTbHEUIIIET0 Pa3BUTHS Ye€JI0BEYECKOr0 O0IIeCTBa;
NPUMEHSTh pPAa3JIMYHbIE CIIOCOOBI PA0OTHI ¢ HWH(pOpMANUEH (U3HUECKOTO COACPKAHUS C
UCTIOJIb30BAHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJIOTHH, IMPH ASTOM HCIOIb30BaTh
COBPEMEHHBIC HMH()OPMAIIMOHHBIC TEXHOJOTHUU I IOUCKA, NEepepaboTKU W MPEAbSIBICHUS
y4eOHOM ¥ Hay4yHO-TIOMYJSIPHON HMH(OPMAIUU, CTPYKTYPUPOBAHHS W HWHTEPIpPETAIHH
uH(pOpMaIlMK, TIONYYCHHOW U3 Pa3jMYHBIX HWCTOYHHKOB, KPHUTUYCCKH AaHAIU3HPOBATH
HoJTy4aeMyro HH(OpPMAIHIO M OIICHUBATh €€ JJOCTOBEPHOCTh KaK HA OCHOBE MMCIOIIUXCSI 3HAHUI,
TaK ¥ Ha OCHOBE aHAJN3a NCTOYHUKA HHPOPMAIIWH;

NPOSIBJIATE OPTaHU3AI[MOHHBIE W TIO3HABATEIILHBIC YMEHHSI CaMOCTOSTEIBHOTO MPHOOPETCHUS
HOBBIX 3HAHHUH B IMPOIIECCE BHIMOJTHCHUS MPOCKTHBIX U y4€OHO-UCCIICIOBATEIHLCKUX padoT;
paboTaTh B TpyIIe C KCIOJHCHHUEM DA3JIMYHBIX COLMAIBHBIX POJICH, IUIAHUPOBATh PabOTY
TPYNIBI, PAMOHAIBHO PACHPEENSTh IEATEIIFHOCTh B HECTAHAAPTHBIX CHTYAIHSIX, aJCKBATHO
OILICHUBATh BKJIAJ] K&KIOTO M3 YYaCTHUKOB I'PYIIIEI B PEIICHUE PACCMATPHUBACMOH POOIIEMBI;
MPOSIBIISATE MOTHBAIMIO K Oyaymield mpoecCHOHANBHON IEATCILHOCTH IO CHEIUATBHOCTSIM
(UBUKO-TEXHUUECKOTO MPOPUIIS.

TEMATHUYECKOE INTIAHUPOBAHHUE

10 KJIACC

Ne HaumeHoBaHMe pa3/iesioB U TEM MPOrpaMMbl KonngectBo yacos

n/m Bcero  KoutposbHble [TpakTyeckue

paboThI paboThI
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPAPOIbI
1.1 Hayunblif MeTO/ MO3HAHUS TPUPOIBI 6
Hroro 1o pasneny 6
Paznen 2. MEXAHUKA
2.1 Kwunemaruka 10 1
2.2 Jlunamuka 10
2.3  Craruka TBEpPAOTO TeNa 5 1
2.4  3aKkoHBI COXpAaHEHHS B MEXaHHKE 10 1
Hroro 1o pasneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
3.1  OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUU 15 1
3.2  Tepmomunamuka.TemToBsIe MaIIHHBI 20 1
3.3 ArperatHble cocTosiHUS BentecTBa. ®a3oBbie 14 1
nepexoabl

Hroro no paszneny 49

Paznen 4. JIEKTPOJAMHAMUKA



No HaunmenoBanue pa3zienioB U TeM NporpaMMbl

n/m Bcero
4.1 DnexkTpuyeckoe IoJe 24
4.2  TloCTOSIHHBIN AIIEKTPUYECKHIA TOK 24
4.3 Toku B pa3IMYHBIX Cpeaax 6
Hroro no pazneny o4
Paznea 5. PU3HUYECKHAN MPAKTUKYM
5.1 ®usnueckuil IPaKTUKYM 16
Htoro mo pazneny 16
PesepBHOe Bpemst 10

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170
11 KUIIACC

Ne HanmenoBanue pa3aeiioB u TeM IpOrpamMmel
n/n

KonnuecTtBo yacoB

KonTposbhbie [IpakTnueckue
paboThI paboThI
1
1
16
8 16

KomnuecTBo uc
Bcero KouTposmbHblE

paboThI
Paznen 1. JIEKTPOJAMHAMUKA
1.1 MaruuTHOE 1oJIe 14
1.2 DnexTpoMarHuTHas UHAYKIHUS 13 1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 MexaHuueckue KoneOaHus 10
2.2 DneKTpOMarHUTHbIE KOJICOaHUs 15
2.3 MexaHHUYeCKHE B SJIEKTPOMArHUTHBIC BOJTHBI 10 1
2.4 Orntuka 25 1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
3.1 Ocuosl CTO 5) 1
Uroro no pazneny 5)
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 KopnycKynsipHO-BOJHOBOW Jyaan3M 15
4.2 ®dwusmnka aToma 5
4.3 @usnka aTOMHOTO Spa M SJI€MEHTApHBIX YaCTHUII 5)
Hroro o pasneny 25
Pa3nea 5. 9JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHN
5.1 DnemeHTHl aCTPOHOMUU U aCTPOPU3UKU 12
Wroro no pazmeny 12
Pazznen 6. PUBSHUYECKHN TPAKTUKYM
6.1 ®usnyeckuii MPaKTUKYM 16
Hroro 1o pasneny 16
Pa3znen 7. OBOBIIAIOHIEE TIOBTOPEHUE
7.1 Cucremaruzaius u 0000IIEHNE TPEIMETHOTO COJIEPKaHMS U OTIhITa 15

NesITebHOCTH, TPUOOPETEHHOTO NMPH U3y4eHUH Kypca ¢pusuku 10 — 11

KJI1aCCOB



No HaunmenoBanue pa3nenoB U TeM IpOrpaMMbl

KonnuecTBo u:

n/n Bcero KonTposbHble
paboThI
Wroro no pazneny 15
PesepBHOe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 4
IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC
No Tema ypoka Koinn
n/m Bcero KonTpo.
pabo
1 ®wuswuka — pyHIaMEHTAIbHAS HAyKa O IPUPOJIC 1
2  Hayunblil MeTO/ TO3HAHUS U METOBI HCCIIEOBAHUS (PU3UUECKUX SBICHUN
DKCIEPUMEHT U TEOpHs B MpoIiecce Mmo3HaHus npupoasl. Hadmonenue u 1
9KCIIEPUMEHT B (PH3UKe
4 Cnoco0Obl u3mMepeHus: GU3NYECKUX BETUIUH 1
5  AOGcomnoTHast U OTHOCUTENbHAS MOTPEIIHOCTH U3MEPEHUH PU3NYECKUX BETHMYNH 1
6 MoaenupoBanue B pusuke. Poiabs u mecto pusuku B GOpMHUPOBAHUH COBPEMEHHOM 1
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOMN IEATEIBHOCTH JIFOACH
7 Mexanudeckoe apmxeHue. Cucrema orcuera. OTHOCUTEIBHOCTh MEXaHUUECKOTO 1
nerxenus. [Ipsimas u oOpaTHas 3aauu MEXaHUKH
8 Pamuyc-BekTop MaTepuanibHON TOYKHU, €r0 MPOCKIIUU HA OCH KOOPIUHAT. 1
Tpaekropus. [lepemenienue. Ckopocts. VX npoekuuu Ha OCU KOOPAUHAT
9  PaBHOMepHOE IPSIMOJMHEHHOE JABIKEeHUE. ['paduaeckoe onrMcannue paBHOMEPHOTO 1
MPSIMOJIMHENHOTO IBU>KEHUS
10 CroxeHue nepeMenieHnii U CKopocTeid. Pemmenne 3aqau
11 HepaBHomepHoe ABMX)eHUE. MTHOBEHHAs! CKOPOCTh. Y ckopenue. [IpsmonuneitHoe 1
JIBUJKEHHE C TOCTOSIHHBIM YCKOPEHUEM
12 T'paduueckoe onucanue NpSIMOIUHEHHOTO TBUKEHHSI C TOCTOSSHHBIM YCKOPEHUEM 1
13 CsoGoanoe majeHue. Y CKOpeHHe CBOOOTHOTO MafeHusl. 3aBUCUMOCTh KOOPAMHAT, 1
CKOPOCTH, YCKOPEHHS OT BPEMEHHU U UX Tpaduku
14 JIBmxeHue Tena, OpOIIEHHOTO MO/ YTIIOM K TOPHU30HTY 1
15 KpusonuneiiHoe nBukeHue. [[BukKeHNEe 110 OKPYKHOCTH. YTJIOBas U JIMHEHHAsI 1
ckopoctb. [lepuoa u yactota. LIeHTpOCTpEMUTENBHOE U MTOJIHOE YCKOPEHUE
16 KontpomnbsHas paborta o teme "Kunemaruka" 1 1
17 Tlepssrif 3axon HetoToHa. MHepimanbHbie cucteMbl oTcuéra. [IpuHiun 1
oTHocutenbHOCTH ["anunes. HemHepuuanbHble CUCTEMBI OTCUETA
18 Cwa. PaBHonelicTByromas cuina. Bropoi 3akon HeroroHa. Macca 1
19 BsammoneiictBue Ten. Tperuit 3akoH HeroToHa 1
20 IMpuanun cymeprno3unnu cui. Penrenue 3amaq Ha mpuMeHeHUe 3akoHOB HproToHa 1
21 3aKkoH BCEMHPHOTO TSATOTEHUS. DKBUBAIIEHTHOCTh TPAaBUTAIIMOHHON W MHEPTHOM 1
Macchl
22 Cwuna TSHKECTH U YCKOPEHUE CBOOOTHOTO MaIeHUS 1
23 JIBmwkeHue HEOECHBIX TEN M UX UCKYCCTBEHHBIX CIYTHUKOB. [lepBast kocMuueckas 1

cKkopocTh. 3akoHbl Kemnepa
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24

25

26
27

28
29

30
31
32

33

34

35
36

37

38

39

40

41
42

43

44

45
46
47
48
49
50

Tema ypoka

Cuna ynpyroctu. 3akoH I'yka. Bec tena

Cuna tpenus. [Ipupona u BUbI cui TpeHus. [IBrKeHNe B )KUAKOCTH U Ta3e ¢
Y4ETOM CUIIBI COIIPOTUBIIEHUS CPE/BI

Hasnenue. 'mapocrarnueckoe aapiaenue. Cuia Apxumena

AOCOIIOTHO TBEPAOEC TEIIO. HOCTyrIaTCJ'IBHOC " BpallaT€JIbHOC ABHUXKCHUEC TBEPAOI'O
TCIIa

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpamieHus. [leuo cuisl

CrnosxxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp Tsxectu Tena. YcinoBus
paBHOBECHsI TBEPAOrO Tena. Buasl paBHOBECHS

Penrtenue 3amau
KonTponbhas pabota no teme "/Ilunamuka. Cratuka TBepaoro tena'

I/IMHy.TIBC MaTepHaanoﬁ TOYKH, CUCTCMbI MATCPHUAJIbHBIX TOYCK. HeHTp Macce
CHUCTCMbI MAaTCPHUAJIIBHBIX TOYCK. TeopeMa O IBMKCHHUH LICHTpA MacC

HMnynbc cuiibl U H3MEHEHHUE UMITYJIbCa TeJla. 3aKOH COXPAHEHUS UMITYJIbCa.
PeakTuBHOE BUXEHUE

MomMmeHT HMITYJIbCa MaTepHaHLHOﬁ TOYKH. HpCHCTaBHCHI/Ie 0 COXpaHCHHUU MOMCHTA
HNMITYJIbCa B HCHTPAJIBHBIX IOJIAX

Pemenue 3amau

Pabora cripl Ha MaJIoM 1 Ha KOHEYHOM TiepeMereHun. ['paduueckoe
npezcTaBiIeHne paboThl CHIIbl. MOIIHOCTD CHIIBI

Kunernyeckas sneprus. Teopema 00 U3MEHEHHH KHHETUYECKOM SHEPTUN
MaTEepUAIbHON TOYKHU

[ToTeHIIManbHBIE U HEMOTEHIIMAIbHBIE CUJTbL. [loTeHunanbHas sHeprus. Bropas
KOCMHUYECKAsi CKOPOCTh

TpeTLfI KOCMHYCCKasA CKOPOCTh. CBs3b pa6OTI>I HCIIOTCHIIMAJIBbHBIX CUJI C
M3MEHCHHEM MEXaHHISCKOM SHEPTHUU CUCTEMBI TCIIL. 3akoH COXpPaHCHUMA
MEXaHUYEeCKOH OHEPIrun

Yrpyrue u Heynpyrue CTOIKHOBEHUS. Y paBHEHUE bepHyIm 171 uneanbHOU
KUAKOCTU

KonTponbHas pabota no teme "3akOHbI COXpaHEHHs B MEXaHUKeE"

PazButue npeacraiaeHuit o npupose Teriorsel. OcHoBHBIE nonoxkeHuss MKT.
Huddysus. bpoyHoBckoe ABMKEHHE

CTpOCHI/Ie ra3006pa3HHx, KHUIKHX U TBEPABIX TECII. XapaKTep JABHMXXCHUA U
B3aUMOJCHCTBHUS YaCTHUII BEIICCTBA

Macca u pazmepsl mosiekyn (atomoB). KomuectBo Bemectsa. [locTosiHHas
ABoraapo

Temneparypa. TermnoBoe pasHoBecue. [llkana Lenscus

Pemenue 3amau

HNneanbublii ra3. I'a30BBIe 3aKOHBI

VpaBuenne MenneneeBa-Kianeiipona. Pemenue 3agau

AOGcomoTHas TemnepaTypa. 3akoH JlanpToHa

N3onpoueccel B uaeaabHOM ra3e ¢ HOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA

Konn

Bcero KonTtpo.
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53
54

55

56

57

58

59

60
61
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63

64
65

66
67
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70
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72
73

74
75

76
77

78

Tema ypoka

I'paduueckoe npeacTaBiIeHnEe H3OMPOIIECCOB: H30TEPMa, H30X0pa, n300apa
OcHoBHoe ypaBHeHue MKT
Pewenne 3anau

CBs13b a0COMIOTHON TEMIEPATyPhl TEPMOJMHAMHYECKON CHCTEMBI CO CpeIHEH
KMHETUYECKOW SHEPTUeil MOCTYIMaTeIbHOIO TEIIOBOTO IBUXKEHUS €€ YaCTHII

0O0001mmenue u cucreMarusanus 3Haauii 1Mo reme "Ocuossr MKT"
Kontpoinbnast padora o teme "OcnoBsl MKT"

TepMoguHaMuyeckas cuctema. 3ajlaniue BHEIHUX ycaoBuit aiia T/l cuctemsl.
Bremnue u BHyrpenHue napamerpsl. [lapamerpst T/l cuctemsl Kak cpenHue
3HAYEHUS BEJIMYMH, OMUCHIBAIONINX €€ HA MUKPOCKOIIMYECKOM YPOBHE

HyJIeBoe Ha4daJI0 TCPpMOJHMHAMUKMU. CaMOHpOI/ISBOHLHaﬂ pei1aKkcanusa TI[ CHCTCMBI K
TCIIJIOBOMY PaBHOBCCHUIO

Mogens ueanbHOro ra3a B TEpMOJAUHAMUKE. Y CIIOBHS IPUMEHUMOCTH 3TON
MOJIENH

VYpasHenue MenjeneeBa-KnaneiipoHa u BeIpaskeHUE 1151 BHYTPEHHEH SHEPTUU

BBIpa)KeHI/IC JJIA BHYTpeHHefI OHCPIrur OJHOATOMHOI'O HACAJIbHOI'O I'a3a.
KBa3ucrarnueckne U HeCTaTHICCKHE IMpONHCCChI

DOnemenTapHas paboTa B TepMoIuHaMuKe. Berauciienue paboTel 1o rpaduky
nporuecca Ha pV-nuarpamme

Terutonepenaya kak cocod n3MeHeHus BHyrpeHHe sueprun T/1 cucremsl 6e3
coBepIIeHHs pabOThI

KOHBCKHI/DI, TCIIOMPOBOAHOCTD, U3JIYUCHUC

KomnuectBo Temnorsl. TermmoéMKoCTh Tena. Y aenbHas U MOJISIpHAs TEIMIIOEMKOCTH
BEILECTBA. Y IeNbHAs TEIJIOTa CrOPaHus TOILIMBA

Pacuét xonuuecTBa TEIIOTHI IIpu TCIUIONCpEaalC
[TousTue 00 aI[I/Ia6aTHOM Imponecce. HepBLIfI 3aKOH TCpMOJUHAMHUKN

KonngecTBo TemoTsl ¥ paboTa Kak Mepbl U3MEHEHHs BHyTpeHHel sHeprun T /1
CUCTEMBI

Bropoii 3ak0oH TepMOAMHAMUKH /ISl PABHOBECHBIX 1 HEPABHOBECHBIX MTPOLIECCOB.
HeoOpaTuMoCTh MPpUPOJHBIX MPOLIECCOB

[Ipunnuune! aeiictBus TernoBbix MammuH. KT
MakcumanbHoe 3Hauenue KII/. Iukn Kapro
Pentenue 3amau

OKOJIOTMYECKHE ACTIEKTHI UCIOIb30BaHMs TEIIOBBIX JBUTraTenei. Temiosoe
3arpsi3HEHNE OKPYKArOLIEH CpeJIbl

Penrtenue 3amau

O06o0menue u cucTeMatr3alys 3Hanuit mo teme "TepmoaumHamuka. TernmoBsie
MAaIIuHE"

KonTponbhas pabota nmo teme "Tepmonunamuka. TemnoBsie MaliuHb!"

[TapooOpa3oBanue u KoHAeHcanus. VicnapeHue u KuneHue. Y aenbHas TerioTa
mapooOpa3zoBaHUs

HaCI)IHIeHHI)Ie 1 HCHACBIIICHHBIC I1aPhI. KadgecTBeHHAas 3aBUCUMOCTD IIJIOTHOCTH U

Konn

Bcero KonTtpo.
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No Tema ypoka Konn

n/m Bcero KonTtpo.
pabo

JIaBJIEHUsI HACBIILIEHHOTO 11apa OT TEMIIEpaTyphl, UX HE3aBUCUMOCTh OT 00BbEMa
HACBILIEHHOIO Napa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS B )KUJKOCTH

79 BnaxuocTb Bo3yxa. AOCONIIOTHAS U OTHOCUTENbHAS BIaXKHOCTD 1

80 Pemenue 3amau 1

81 Tsépnoe Teno. Kpucramnmueckue u amopdusbie Teaa. AHU30TPOIUS CBOWCTB 1
KPHUCTaJJIOB

82 IlnaBnenue u KpucTauIM3anus. Y IebHas TeIUIoTa miasieHus. Cyoaumanus 1

83 Jledopmanuu tBEpmOTO Tena. Pactsokenue u cxxarue. Cnur. Moayns FOnTa. 1
[Ipenen ynpyrux nedopmaruii

84 TemnoBoe pacUpeHUe KUAKOCTEH U TBEPABIX TeJl. AHTAPMOHHU3M TETUTIOBBIX 1
KOJICOAHUI YaCTHII BEIIECTBA

85 TIlIpeobpa3oBanue sHeprun B (Ha30BBIX MEPEX0IAX 1

86 VYpaBHeHue TEIUIOBOro OayiaHca 1

87 Pemenue 3amau 1

88 IloBepxHocTHOE HaTsDKeHHE. Kamwuisipabie siBienus. [laBienue mox uCKpuBieHHo 1
MIOBEPXHOCTHIO kuaKocTH. Dopmyria Jlamnaca

89 O06oOmeHre U cucTeMaTr3als 3HaHUI 1o TeMe ""ArperaTHble COCTOSIHUS 1
BeniecTBa. Pa3zoBble NEPeXobl”

90 KontpompHas padora 1o Teme "ArperaTHble COCTOSTHUS BemiecTBa. da3oBbie 1 1
nepexomnl"

91 DnexTpusanus Ted U e€ MPOSBICHUA. DIIEKTPHUYCCKHi 3apsi. J[Ba Buia 1
AIIEKTPUUYECKUX 3aps0B. [IpOBOTHHUKH, TUAIEKTPUKHU U MTOIYTIPOBOIHUKA

92 DneMeHTapHBIN AIIEKTPHUYECKHH 3apsi. 3aKOH COXPaHEHUS SJIEKTPUIECKOTO 3apsaa 1

93 BsaumoseiicTBre 3apsaoB. Toueunsle 3apsasl. 3akoH Kynona 1

94 Pemenue 3amau 1

95 Dnexrpuyeckoe mose. Ero pelicTBre Ha 3JEKTPUIECKUE 3aps/IbI 1

96 Hanpsox€HHOCTD AnekTprdeckoro nods. [TpoOuslii 3apsia. JInHUM HanpsHKEHHOCTH 1
3NIEKTpUUYECKOro Nojst. OAHOPOAHOE ANEKTPUUECKOE TI0JIe

97 TloTeHIMANBHOCTH JIEKTPOCTATHUECKOTO MO, Pa3HOCTh MOTEHIMAIOB U 1
HarnpsHKEHUE

98 [loreHnmanpHasi SHEPTHS 3apsijia B dIEKTpocTaTHIecKoM moJie. [Torenuan 1
ANIEKTPOCTATUYECKOTO MOJIs

99 Cps3b HANPSHKEHHOCTH MOJISL M PA3HOCTH MOTEHIIUATIOB JUIS SJIEKTPOCTATUYECKOTO 1
TOJISt

100 IMpuHIMI CyMepIO3UITUH AIEKTPHUECKUX TOJIEeH 1

101 Pemenue 3ama4 1

102 TTone Touewnoro 3apsiaa. [Toe paBHOMEPHO 3apsiKEHHON Chepbl 1

103 Tlone paBHOMEpHO 3apsKeHHOTO 0 00BEMY mapa. [Toe paBHOMEPHO 3apsHKEHHOMN 1
0ECKOHEUHO! TIOCKOCTH

104 TTpoBOJHHKH B 3JIEKTPOCTATUYECKOM TOJI€. Y CIOBUE paBHOBECHUS 3apsi/IOB 1

105 JIM»neKTpUKHU U MOTYIPOBOIHUKH B 3JIEKTPOCTATHUECKOM TOJIe 1

106 KonneHcarop. D51eKTpOoEMKOCTh KOHJIEHCATOpa. DIEKTPOEMKOCTH MIIOCKOTO 1
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Tema ypoka

KOHJIEHCaTopa
[TapamienpHOE COEIMHEHUE KOH/IEHCATOPOB

[TocnenoBarenbHOE COEAUHEHNE KOHIEHCATOPOB

DHeprusi 3apssKeHHOT0 KOHJIEHCaTopa

Pemenue 3agau

JBr>KeHME 3apsiKEHHON YaCTHULIBI B OJJTHOPOJHOM 3JIEKTPUUYECKOM IMOJIE
Pemenue 3agau

O0o01IeHre U cCTeMaTH3alus 3HaHUK 10 TeMe "DIIeKTpudeckoe moe"
Konrponbnas padora no reme "DnexTpudeckoe mnosue"

Cuna toka. [TocTosiHHBIN TOK. Y CI0BHSI CYILIECTBOBAHUS IIOCTOSTHHOTO
JIEKTPUYECKOTO TOKA

Hcrounnku Toka. Hanpsokenue u 31C
3akoH OMa [Jid yyacTKa Henu. DIEKTPUIECKOe COIPOTUBIICHUE

3aBUCUMOCTh COIIPOTUBJICHUA OJHOPOJHOI'O ITIPOBOJHHKA OT €TI0 JJIMHBI U IIOIIaan
MOINECPCUYHOT0 CCUCHUA

VY ienpHOE CONPOTUBIICHUE BellleCTBA. Penienue 3a1a4

[TocnenoBarenbHOE, MapauiebHOE, CMEIIAHHOE COSAMHEHUE TTPOBOTHUKOB
Pacuér pazBerBiEHHBIX 2nekTpudeckux nemneil. [Ipasuna Kupxroda
Pemenne 3amau

Pabota snekTpuueckoro Toka. 3akon Jxoyns —Jlenma

Pemenne 3amau

MONTHOCTD EKTPUUYECKOTO TOKA. TerioBasi MOITHOCTh, BhIIETIIEMast Ha PE3UCTOPE
Pemenue 3agau

OJ1C u BHyTpeHHEEe CONMPOTUBIIEHUE UCTOYHHKA TOKA

3axoH OMa a1 OJTHOM (3aMKHYTOM) 3JIEKTPUUECKON LIEeNH

Pemenue 3agaa

MomHocTh HCTOYHHUKA TOKA

KopoTtkoe 3ambikanue

KoHnnencarop B 11enu moCcTOSTHHOTO TOKa

Pemenue 3agaa

Pemenue 3amau mo teme "[locTOSHHBIN 2JIEeKTpUUECKHI TOK"

Pemenue 3amgau o teme "[loCTOSTHHBIN 2NIEKTpUUECKUIA TOK"

Pemenue 3amgau mo teme "[loCTOSTHHBIN 2NIeKTpUUYECKUM TOK"

O06o0menune 1 cucreMartu3arys 3HaHui Mo TeMe "TloCTOSHHBIN JIeKTPHUIECKHUI
TOK"

KonTponbnas pabota mo Teme "IlocTOSIHHBIN IeKTPUIECKH TOK"
DJeKTpuyecKasi IPOBOAUMOCTb PA3JIMYHBIX BEIIECTB. DIEKTPUUECKUI TOK B
MeTtauiax. CBepXIpoBOINMOCTh

DNEeKTPUUECKU TOK B pacTBOPax M pacIuiaBax 3JeKTpoauToB. 3akoHbl Dapanes s
AIEKTPOJIU3a

Konn

Bcero KonTtpo.
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Tema ypoka

DneKkTpuueckuil Tok B razax. [lnazma

DJeKTpUYECKUil TOK B BaKyyme. BakyyMHbIie ipuOOpbI
DNEKTPUUECKUH TOK B IIOJIYIPOBOJHUKAX
[TomynpoBOTHUKOBBIE TPHOOPHI

@uznyeckuil NpakTUKyM 1o TeMe "M3Mepenue cuiibl TOKa U HalpsyKEHUs B LIETIH
HOCTOSIHHOT'O TOKa ITPH MOMOILM aHAJIOTOBBIX M LU(POBBIX U3MEPUTEIBHBIX
npubopoB" uin "3HAKOMCTBO ¢ IU(PPOBOH J1abopaTopueii mo ¢pusuke. [pumepsr
U3MepeHus: U3NUECKUX BETMUYUH IIPHU TOMOIIY KOMITBIOTEPHBIX JaTYUKOB"

®u3nyecKuil MpakTUKyM 1o teme "M3ydeHrne HepaBHOMEPHOIO JIBUKEHUS C LIEJIBIO
oIpeziesieHus MTHOBEHHOM ckopoctu"

®uznyeckuil NpakTUKyM 1o teMe "M3mepenue yCKopeHusl pu NpSIMOIUHEHHOM
PaBHOYCKOPEHHOM JIBUJKEHUH 10 HAKJIOHHOM mtockocTu" uinu "MccnenoBanue
3aBUCUMOCTH ITyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JBUKEHUU"

®uznyeckuil NpakTukyM 1o teme "M3mepenue ycKkopeHust CBOOOIHOTO MajeHus "
win "M3ydenue ABMKEHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO"

dusnyeckuii mpakTuKyM 1o Teme "M3yueHne ABMKEHUS Tella 10 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJI0 CKOpocThio" nin "HccnenoBanue 3aBUCMMOCTH IIEpUO/Ia
oOpaleHnss KOHHYEeCKOro MasgTHHKA OT €ro napameTpoB"

®u3nuecKkuil NpakTUKyM 1o teme "M3mepeHne paBHOICHCTBYIOIIEH CUJIBI ITPU
JBUKEHUM OpycKa 110 HakJIOHHOM 1uiockocTu" win "[IpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHHU JIBIKEHUSI OpycKa 10 HaKJIOHHOM IIOCKOCTH Ha 331aHHOE
paccTosiHue OT €ro Macchl”

®uznyeckuil npakTukyM 1o teme "MccnenoBanue 3aBUCUMOCTH CUIT YIIPYTOCTH,
BO3HUKAIOIIMX B MIPYKHHE U PE3UNHOBOM 00paslie, oT ux aedopmanuu’ uim
"N3y4yeHue qBUKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTBHIO, IEPEKUHYTON uepe3 NErKuit
610K"

dusnueckuil npakTukyM 1o Teme "M3mepenne ko3dduiimenta TpeHus 1o BeIMuuHe
yriaosoro kodg¢unuenta 3asucumoctu Frp(N)" nnu "HccnenoBanue qBuKeHHUs
Opycka 1o HaKJIOHHOM IJIOCKOCTH € TIEpEMEHHBIM KOA(P(PHUIIMEHTOM TpeHHs" UITN
"N3ydyeHue qBUKEHMSI Ipy3a Ha Baly C TpeHUEM"

®dusndeckuit mpakTukyM 1o teme "MccnegoBanue ycnoBuid paBHOBECHS TBEPIOTO
TeNa, UMEIOUIETO Och BpameHusa" uiuu "KoHcTpyrnpoBaHue KpOHIITEMHOB U pacyeT
cun ynpyroctu" win "M3yuenue ycToMunBOCTH TBEPAOIO TEJA, UMEIOIIETO
ioniaab onops!”

duznyeckuil NpakTUKyM 10 TeMe "M3MepeHue uMIrysbea Tena o TOpMO3HOMY
nytu" unu "M3mepeHue cUIibl TSATU, CKOPOCTH MOJIETH 3JIEKTPOMOOUIIS M MOIIIHOCTH
cuibl Tru'" uinym "CpaBHEHNE U3MEHEHUS UMITYJIbCa TeJla C UMITYJIbCOM CHJIBbI" WIIN
"NccnenoBanue COXpaHEHUs UMITYJIbCA PH YIPYTOM B3aWUMOJEHCTBHN" WU
"M3MepeHne KHHETUYECKON SHEPTUH TENa [0 TOPMO3HOMY ITyTH"

®uznyeckuil NpakTUKyM 1o TeMe "M3ydeHne n30TepMHUECcKOro Ipouecca
(pexoMeH10BaHO HCIIoNIb30BaHKe HK(poBoi 1abopaTopun)" wiu "M3yuenue
u30xopHoro nporecca” win "U3ydenue nzobapHoro npouecca" miu "I[Iposepka
ypaBHEHUS COCTOSHHSA"

®u3nuecKkuil NpakTUKyM 1o Teme "M3mepenue yaenbHOM TeII0EMKOCTH WIH
"HccnenoBaHue mpoiiecca ocThiBaHus BemecTsa" win "MccienoBanue annadaTHOTO
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Tema ypoka

npouecca" win "M3ydeHne B3auMOCBS3H SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMO/JICUCTBUS M TEMIIEPATYPhI KUTICHUS HKUJIKOCTEH"

®uznyeckuil mpakTuKyM 1o teme "M3ydeHre 3aKOHOMEPHOCTE UCIIapeHust
xuakocten" unm "M3mepenue yaenpHOH TEMIO0ThI 1aBieHus apaa" win "M3yuenue
CBOMCTB HacChIICHHBIX TTapoB" wiK "M3mepeHune abCcoa0THON BIaKHOCTH BO3IyXa U
OLIEHKa Macchl MapoB B nomenieHnn". i3mepenne ko3 @uireHTa moBepXHOCTHOTO
HATSDKCHUS

®dusndeckuit IpakTUKyM 1o Teme "Halmroienre npeBpaiieHus SJHepruu
3apsKEHHOT0 KOHJIEHCATOpa B DHEPrHUIo U3IydeHus cBeroaunoaa” uiu "M3yyenue
MPOTEKaHUs TOKa B LIEMH, Coaepkaliel kKonaeHcarop" unu "Pacnpenenenue
PA3HOCTHU MOTEHIMAIOB (HAMIPSKEHUS) TIPU MOCIIEA0BATEIILHOM COCTMHEHUH
KOHJICHCATOPOB"

dusznueckuii mpakTHKyM 110 TeMe "McciieoBaHue CMEIaHHOTO COSAMHEHUS
pesuctopoB" unu "M3Mepenre yaenabHOro CONpoOTUBIICHUS POBOAHUKOB' HIIH
"HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS JUTSI JIAMIThl HaKaTMBaHUs'

Ouznyeckuil mpakTukyM no teme "Habmronenue anekrponusa” wiun "M3mepenue
3apsiaa ogHoBajeHTHOro noHa" wiu "MccnenoBanue 3aBUCUMOCTH CONPOTUBIICHUS
TepMope3ucTopa ot Temneparypsl” win "CHITHE BOJbT-aMIIEPHON XapaKTEePUCTUKHU
auona

PesepBHblit ypok. O60011eHEe U cucTeMaTu3anus 3Hauui 1o reme "Kunemaruxa"
PesepBHblil ypok. O60011I€HNE U cUcTeMaTn3anus 3HaHui 1o teMe "/lunamuka"
PesepBHblil ypok. O60011€HNE U cUcTeMaTr3anus 3HaHui 1o TeMe "CraTuka
TBEpAOro Tena"

PesepBHblit ypok. O600111€HNE U cCCTeMaTU3alus 3HaHUH 10 TeMe "3aKOoHbI
COXpaHEHHUs B MeXaHHKe"

Peseprublil ypok. O600111eHIE U cCTeMaTH3alus 3HaHu 110 TeMe "OCHOBBI
MOJIEKYJIIPHOKHMHETHYECKOU Teopun”

PesepBHbIit ypok. O600111€HNE U CHCTeMAaTU3allus 3HAHUN TI0 TeMe
"Tepmonunamuka. TemioBbie MalTUHBL"

PesepBHblil ypok. O60011I€HNE U CUCTEMAaTH3alMs 3HAaHUH 110 TeMe "ArperaTHble
cocTosiHuA BemecTa. Pa3zoBble NEPEXOAbI"

PesepBHblil ypok. O600111€HHE U ccTeMaTH3alMs 3HaHUH 110 TeMe "DIeKTpuIecKoe
nose"

Peseprubiil ypok. O6001eHIE U cUcTeMaTH3alusl 3HaHui 1o Teme "TlocTosTHHBIN
ANEKTPUYECKUI TOK"

PesepBHbIit ypok. O600111€HNE U cHcTeMaTH3alus 3HaHui o Teme "Toku B
pa3nMyHbIX cpenax”

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

Konn

Bcero KonTtpo.
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Tema ypoka

MarnutHoe nosue. ['unoreza Ammnepa

Bexrop MarHuTHOM MHAYKIMU. [IpuHIMI Cyneprno3ui MarHuTHBIX
nojei. JInHuM MarHuTHOM MHYKIIMU

MarauTHO€ 1oJie MPOBOJHUKA ¢ TOKOM. OnbIT DpcTeaa

Cuna Amrepa, €€ HanpaBJIeHUE U MOJlYJb

Pemrenue 3anau

[Ipumenenue 3akoHa AMriepa. IIEKTPOU3MEPUTENBHBIC TPHUOOPHI

Cuna JlopeHua, e€ HanpaBieHHUE U MOYJb. JIBUKEHHUE 3apSyKEHHOM
YaCTHUIbI B OJJHOPOJHOM MArHUTHOM T10JIE

Pewenne 3anau

Pa6ora cunbl Jlopenma

Pewenne 3anau

MaruutHoe nose B BeuecTse. eppomMarHeTuky, napa- U 1naMarHeTUKU
OcHoBHBIE CBOHCTBa (heppomarHeTukoB. [Ipumenenue GpeppomMarHeTHKoB
Pemenue 3ana4 no teme "MaruuTtHoe nose"

Pemenue 3ana4 no teme "MaruuTtHoe nose"

SIBneHue ANEKTPOMArHUTHOM UHAYKIUU. II0TOK BEKTOpa MAarHUTHOM
WHIYKIUN

O1C nnaykuuu

3aKoH 3yieKTpoMarHuTHOM nHaykuuu dapanes

Buxpesoe anexrpruueckoe nose. Toku Pyko

O/1C nHAYKIMH B IBUKYLINXCS TPOBOAHUKAX

Pemenue 3anau

IIpaBuio Jlenua

WNuayktuBHOCTE. KaTylika MHAYKTUBHOCTH B LIETIH TOCTOSIHHOT'O TOKA
SBnenne camonnaykuu. J1C caMonHayKInun

OHeprus MarHUTHOTO TOJIS KaTYHIIKU C TOKOM. DJIEKTPOMAarHuTHOE I10JI1e
Pemenue 3anau

O06o011ieHne 1 cucTeMaTu3alys 3HaHuH 1o TeMe "DIeKTpoIuHaMHKa'"
KonTponbHas pabota mo Teme "DiaeKkTpoauHaMuKa"

Konebartenbnas cuctema. CBoOoaHbBIE KONeOanus. ["apmMoHnUeckue
KoJeOaHus

Kunemaruueckoe u JUHAMHUYCCKOC OITMCaHHuC KoJIeOaTeIbHBIX I[BI/I)KCHI/If/'I

DHepreTudyeckoe onrcanre. BrIBO TMHAMIYECKOTO OTIMCAHUS
rapMOHUYECKUX KOJIeOaHUH U3 UX SHEPTeTHUECKOro U KHHEMAaTHYEeCKOTO
OITMCaHUs

Awmmuntyzaa u ¢aza konedaHui

[Tepuona u yactora konebanuit. [leprox MaabIx CBOOOIHBIX KOJIeOaHUH
MaTeMaTH4eCcKoro MasTHUKa. [leprnoa cBOOOAHBIX KoIeOaHMI
IIPYXUHHOI'O MasTHHUKA

3aryxatomue kojebanus. Beinyxaennbie konedanus. Pezonanc

KonnuecTBo u:
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ABTOKOJICOaHUSA
Pemnrenue 3anau

Ypok-koHpepeHus "MexaHndecKkue KoJIeOaH s B My3bIKaTbHBIX
UHCTpYMEHTax"

O06001IeHre 1 cucTeMaTh3anusd 3HaHuil o TeMe "MexaHuyecKue
Kosaebanus"

DOnexrpoMarauTHeie Konebanus. KonebareabHbIi KOHTYD

®opmyna Tomcona. CBsi3b aMILTUTYIBI 3apsijia KOHAEHCATOpa C
aMIUIUTYI0M CUJTBI TOKA B KOJIEOATETbHOM KOHTYpE

3akoH COXpPaHCHUA SHCPIUH B HACATIbHOM KoJie0aTeIbHOM KOHTYpPEC

3aTYXaIOH_[I/IC QJICKTPOMAaruuTHLIC KoJIEOaHHS. BBIHY)KI[GHHBIC
OJICKTPOMArHMTHBLIC KOJICOaHHS

[IepemeHHBII TOK. Pe3ucTop 1 KOHAEHCATOP B LIENU IEPEMEHHOTO TOKA
Karymika MHIyKTUBHOCTHU B LI€NIU IEPEMEHHOTO TOKA
3akon OMa 1st JIEKTPUYECKOH 1IeNMU TEPEMEHHOT0 TOKa

MOoMHOCTh MEPEMEHHOT0 TOKa. AMILTUTYTHOE U JICUCTBYIOIIEE 3HAUCHUE
CHJIBI TOKA U HATPSHKEHUS

Pe3onaHc B aneKkTpruUecKou 1enu
Pemenue 3agau

Wneansublif Tpanchopmarop. IlponsBoacTso, nepenaya u norpediaeHue
JIEKTPUYECKON SJHEPTUU

DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE AeKTposHeprun. Kynbrypa
HCIIOJIb30BAaHMS JIEKTPOIHEPTUU B IIOBCEAHEBHON KU3HU

Pemenue 3agau
Pemenue 3agau

O06o0061IeHre U cucTeMaTu3alus 3HaHu| 1o TeMe "DIeKTPOMarHUTHBIE
KoneOanus"

MexaHn4yecKkrue BOJTHBI. XapaKTEPUCTUKN MEXAHMUYECKUX BOJIH
CBolicTBa MEXaHUYECKUX BOJH

3ByK. XapaKTepUCTUKH 3ByKa

Nudpaszsyk u ynprpassyk. lllymoBoe 3arps3HeHne OKPYKaOIIeH cpeibl
Pemenne 3anau

DneKTpOMarHuTHbIE BOJIHBIL. 31ydeHne 31eKTpoMarHuTHBIX BOJIH
DHeprus MMEKTPOMArHUTHBIX BOJH. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH

[[Ixana 31neKTpOMarHUTHBIX BOJIH. [[prMeHEeHHEe 3JIEKTPOMArHuTHBIX BOJTH
B TEXHHKE U OBITY

[IpuHIMIIBI paguOCBsI3U U TeNEBUACHUA. Pagronokanus.
DNEeKTpOMarHuTHOE 3arpsi3HEHNE OKPYKAOIel Cpe/Ibl

Kontponbras padota mo teme "Konebanus u BoTHBI"
CaerT. 3aKOH MPSIMOJIMHEMHOTO paclpoCTpaHEeHHsI CBETa

Pemenue 3aga4 Ha NpUMEHEHUE 3aKOHA MPAMOJIMHEHOTO

KonnuecTBo u:
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pacnpocTpaHeHuUs CBeTa
Ortpaxenue cBeta. [Inockoe 3epkano. Chepudeckoe 3epkaio

[Ipenomiienne cBeTa. AGCOTIOTHBIN U OTHOCUTEIILHBIN IMOKa3aTelh
npenomienus. [loiHoe BHyTpeHHee oTpaxenue. [IpenenbHblii yroia
MTOJIHOTO BHYTPEHHETO OTPAXKEHUS

Pemenue 3aaa4 Ha IPUMCHCHHUC 3aKOHOB OTPAKCHUA U ITPCIIOMIICHU A
CBETa

Xon nydeit B mpusme. Jlucnepeus cBera. CIIOXKHBIN cocTaB 0€10ro cBeTa.
IIBer

JInn3el. DOKYyCHOE pACCTOSTHUE U ONITHYECKAs CHIIA JIMH3bI
[TocTpoenue n3o0pakeHU# B JIMH3AX U UX CUCTEMax. Y BEJIMUYCHHUE JINH3BI

Pemenue 3a1a4y Ha MOCTPOEHHUE N300PAXKEHUH, ITOJTy4aEMBIX C ITOMOILBIO
JIUH3

I'ma3 kak ontuyeckas cucrema

Pemenue 3anay. [Ipenensl IpUMEHUMOCTH T€OMETPUYECKON OITUKHI
CkopocTb cBETa U METOJIbI €€ U3MEPEHUS

Jlucniepcus cBeTa

WnTepdepennus creta

Kor CPCHTHBLIC NICTOYHUKMU. YcnoBus Ha6J'IIO,I[eHI/I$I MaKCUMYMOB U
MHWHUMYMOB

Pemenne 3amaq

[Ipumenenue unteppepeHun

Hudpakus ceeta

JudpakiuonHas pemeTka. Y cioBre Ha0Ii01eHNs TTIaBHBIX MAaKCHMYMOB
Pemenne 3amaqa

[Tonepeunocth cBeTOBBIX BOJIH. [lonsipuzanus ceera

Pemenne 3amaqa

CBeTOBBIC ABJICHUS B IPUPOJIE

O0001eHre 1 cucreMarn3anus 3Hannii mo reme "Onruka"

KonTponbHas padota no teme «OnTHKa»

['paHuIIbl TPUMEHUMOCTH KJIACCUYECKON MEXAHUKU. 3aKOHBI
3JIEKTPOAMHAMUKHU U IPUHLIUAII OTHOCUTEIIBHOCTH

HOCTy.TIaTBI CIICLIMaJIbHOM TCOPHUU OTHOCUTCIIBHOCTHU

IIpocTpancTBeHHO-BpeMeHHoM uHTepBall. [IpeodpazoBanus Jlopenua.
VYcnoue npuunHHOCTH. OTHOCUTENIBHOCTE OJTHOBPEMEHHOCTH.
3ameIeHHe BPEMEHH U COKPAILEHUE JJTUHBI

3Hepr1/15{ " UMITYJIbC pCHHTHBHCTCKOﬁ YaCTHUIIbI

CBs13bp Macchl C SHEPTUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTHUIIBI.
DHeprus NoKos

PaBHOBecHOE TEIIOBOE H3ITYUCHHE
3akoH cMeleHus Buna

KonnuecTBo u:
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I'unoreza M. I1nanka o kBantax. @OTOHBI
DHeprust 1 UMITYJIbC POTOHA
doroaddext. OnbiTet A. I'. CroneroBa. 3akonbl poTtodddexra

VYpaBuenue Diinmreitna i poroaddexra. "Kpacnas rpanuna”
dhoTodrddekra

JaBnenue cera. Onwitel [1. H. JIeObenepa
BonHOBEIE CBOIICTBA YaCTHII

Bomnsr ne bpoitns. Jlnmuna BonHbI 1e bpoiinsa u pazmepsl 001acTH
JIOKAJIU3ALMH JIBHXKYIIEHCS YaCTULIbI

KopnyckyssipHO-BOJIHOBOM yaJIu3M
Judpaxius 37eKTPOHOB Ha KPUCTAIIaxX

Crenuduka n3mepenuit B MuUkpomupe. COOTHOIICHUS HEOTIPEAeIEHHOCTEH
I'eitzenOepra

Pemenue rpadguueckux 3agau
Pemenue pacu€tHeix 3a1a4u

KonTponbnas pabota no temam: "OcHoBbl CTO", "KopmyckynsipHo-
BOJIHOBOM nyanu3m"

OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUs aToma. [limanerapHas Mojenb atoMa
Pezepdopna

[Tocrynater bopa

Bunpl cnexktpoB. CriekTp ypOBHEH 3HEpruu aToMa BOJ0Opoaa
CHnoHTaHHOE U BBIHYXJIEHHOE U31yYeHUE CBETa

Jlazep

Hyxnonnas moznens siipa ['eitsenOepra-MBanenko. 3apsi 1 MaccoBoe
yucIno sapa. M3oromnsl. PagnoakTMBHOCTH

3aKoH paJiM0aKTUBHOTO pacnaaa. CBoNCTBa HOHU3UPYIOIIETO U3JIyUEHUS.
BnusiHue paguoakTUBHOCTH Ha JKHMBbIE OpraHu3Mel. Jlo3umeTpust

DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.
SAnepusie peakuun. SAnepHsie peakropsl. [Ipodiaemsl ynpaisieMoro
TEPMOSAIEPHOTO CUHTE3a. DKOJIOTHUECKNE aCIIEKThl Pa3BUTHUSA SACPHOU
SHEPIreTUKU

MeTOI[BI pEerucCTpanu U UCCICAOBAHHUA SJICMCHTAPHBIX YaCTHII.
dyHIaMeHTaIbHbIE B3aUMOAECHCTBYS. bapuoHbI, ME30OHBI U JIENTOHBI.
[IpencraBnenne o CrannapTHoi Mojenu. KBapk-rimtooHHas MOJEb
aZIpOHOB

®dusuka 3a npenenamu CtannapTHoi mojenu. TEéMHas MaTepus U TEMHas
sHeprusi. EnuHcTBO (prusnueckoit kapTUHBI MHUpa

DTarnbl pa3BUTHSL aCTPOHOMUHN. 3HAYEHUE ACTPOHOMUM

HpI/IMeHI/IMOCTB 3aKOHOB (i)I/ISI/IKI/I JUIA 00BACHEHUS IprUpOaAbl KOCMHUYECKUX
0OBEKTOB. MCTO,[[BI ACTPOHOMHYCCKUX I/ICCJ'ICI[OBaHI/Iﬁ

CoBpeMeHHbIE ONTUYECKHE TEIECKOIIbI, PaAHOTENECKOIIbI,
BHeaTMoc(epHast aCTpOHOMHUS

KonnuecTBo u:
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No Tema ypoka KonnuectBo u:

n/m Bcero Kontponbnbie I
paboTsI

121 Bup 3Bé3maH0TO Heba. Co3Be3aus, ipKue 3BE3/IbI, IIAHETHI, UX BUAUMOE 1
JIBHOKEHHUE

122 Conneunas cucrema. Comnie. ConHedHass akTUBHOCTh. MicTouHMK 2Heprun 1
ConHia 1 3BE3]

BE3/1bl, UX OCHOBHBIE XapaKTepUCTUKU. [lnarpamma "crieKTpajabHbIi Kilacc
123 3 , " 1

— CBETUMOCTB"
124 3Be3nnl rI1aBHOU ITOCIENOBATEIILHOCTH 1
125 Buytpennee crpoenue 38¢31. COBpeMEHHBIC MTPEIACTABICHUS O 1

IIPOUCXOXACHNUHU U 3BoJtoLnu CoslHLa U 3BE3/1. DTalbl XKU3HU 3BE3]L

126 Mneunsiii Ilyts — nama ['anaktuka. Tumnbl ranaktuk. YEpHbie AbIPHI B 1
Apax ralakTUK

127 Bcenennas. Pacimpenue Beenennoit. 3akon Xa66ma. Teopust bonbiioro 1
B3pbIBa. PelIMKTOBOE H3iTydeHUE

128 Macmrabnas ctpykrypa Beenennoii. Meraranaktuka 1
129 Hepeménnslie mpodiieMbl aCTPOHOMUHU

130 ®usnyeckwuii mpakTUKyMm 1o Teme "MccnenoBanne MarHUTHOTO TTOJIS 1
MOCTOSIHHBIX MarHuToB" niu "MccnenoBanue cBOMCTB (peppoMarHeTUKOB"
wiu "HccnenoBanue NeiCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM"

131 ®usuyeckuii mpakTUKyM 10 Teme "M3mepenue cuinbl AMiepa’ uim 1
"N3yueHue 3aBUCUMOCTH CUJIbl AMIiepa OoT cuJjibl Toka" win "Onpenenenue
MarHMTHON MHJYKIIMU Ha OCHOBE M3MEpEHUs Cuiibl AMiiepa"

132 ®usuyeckwuii mpakTukyMm 1o teme "MccnenoBanue sBiIeHUS 1
3JEKTPOMArHUTHOM MHAYKIMU" win "OnpeneneHue HHAYKIUU BUXPEBOTO
MarduTHOTO I1ojs"

133 ®usnyeckwuii mpakTUKyMm 1o teme "MccnenoBanue sBICHUS 1
camonHAyKIMK" uin "COopka MOJIENH JIEeKTPOMarHuTHOTro reHepaTopa”

134 ®wusznyeckuit npakTukyM mo teme "M3mepenue nepruoaa cBOOOIHBIX 1
KOJ1e0aHU HUTSIHOTO U MPYKUHHOTO MasiTHUKOB"

135 ®usnueckwuii mpakTukyMm 1o teme "IlpeoOpa3oBanue SHEPTHH B 1
IPYXKUHHOM MasiTHUKE"

136 duznyeckuii mpakTukym 1o teme "MccnenoBanue NepeMeHHOro TOKa 1
yepes MOCIIeJ0BaTEeIbHO COeIMHEHHBIE KOHEHCATOP, KaTYIIKY U
pesucrop" unu "HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH
MIEPEMEHHOT0 TOKa"

137 ®dusnyeckuii MpakTUKyM 110 TeMe "M3yueHne mapaMeTpoB 3ByKOBOM 1
BOJIHBI"

138 ®usnueckuii mpakTukyMm 1o teme "M3mepenue nokazaresns NperoMICHUS 1
crexna" uwiu "l[lomydenne n300pakeHUs B CUCTEME U3 TUIOCKOTO 3epKaja u
JUH3bI"

139 ®usnueckuii mpakTukym no reme "MccnenoBanue 3aBUCUMOCTH 1

(OKYCHOrO paccTOsIHUS OT BellecTBa (Ha MpUMepe KHUJIKUX JIUH3)" HIn
"N3mepenue GOKYyCHOTO paCCTOSIHUS PACCEUBAIOIINX JIMH3"

140 ®usuyeckuii mpakTukyMm 1o teme "HaOnronenue nudpakuuy, 1
UHTEp(EpPEeHIINH U MOJISIpU3aluu cBeTa"



No Tema ypoka KonnuectBo u:

n/m Bcero Kontponbnbie I
paboTsI

141 ®wusznueckuil npakTukyM 1o teme "OnpenenaeHre UMITyJIbca U S3HEPTUU 1
PEIATUBUCTCKUX YacTULL (110 (poTorpadusiMm TpeKoB 3apsHKEHHBIX YaCTHLL B
MarHuTHOM moJe)"

142 ®usuyeckwuii mpakTukyMm 1o teme "M3mepenue nocrosiauoit [Inanka na 1
ocHoBe uccienoBanus poroaddexra” nmu "MccnenoBanne 3aBUCUMOCTH
CHJIBI TOKA YEpPEe3 CBETOAMO/ OT HaNPSKEHUS"

143 ®usznyeckuit mpakTukyM o teme "MccaenoBanue CieKTpa pa3peskeHHOTo 1
aTOMapHOT'0 BOJIOPOJa M U3MEpPEHUE OCTOSTHHON Punbepra”

144 ®wusnyeckuii mpakTUKyMm 1o teme "VccrienoBanue paanoakTuBHOro ponac 1
MCIOJIb30BaHUEM Jo3uMeTpa" win "V3yueHue moriioneHus 0eTa-4yacTHil
aroMuHueM"

145 ®wusznyeckuit npakTukyM no teme "Habmronenus 38E3qHOr0 HEeba 1
HEBOOPYXEHHBIM TJIa30M C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUN
VIS OTIPEJICIICHNUS TTOJIOKEHUsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/11s CeBEepHOTro Nojayuapus 1 ipkue 3BE3/1bl" Win
"Habmonenus B Teneckorn JIyHbl, TU1aHeT, TYMaHHOCTEH U 3BE3/IHBIX
cKoIIeHuI"

146 OO6oOmmenune u cucreMaTu3ays 3HaHui. Poitb GU3UKN 1 aCTPOHOMHH B 1
HKOHOMHUYECKOU, TEXHOJIOTUYECKOM, COIIMANBHON M ATUYECKON cepax
JEATEIbHOCTH YEI0BeKa

147 OGo6uieHre U cucTeMaTu3anus 3HaHui. Poiib U MecTo pU3nKH u 1
aCTPOHOMHU B COBPEMEHHOW HAYYHOUH KapTHHE MHUPa

148 OO6ob6menue u cucremMaru3anus 3HaHui. Posb pusnueckoit Teopun B 1
(hopMUPOBaHHUH TIPEICTABICHHUA O PU3NICCKON KAPTUHE MHPA, MECTO
(bu3nUuecKoil KapTUHBI MHpa B O0IIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHUN O IPUPOJIC

149 O06o01eHue U cucremMaru3anus 3Hannii mo reme "Kuaemaruka"

150 OO6oO6menre u cuctremMaru3anus 3HaHui o teme "Kunemaruka"

151 OGobmenue u cuctemMaTu3anus 3HaHui Mo Teme "Jlnnamuka"

152 O6o6mieHne u cucreMaru3anus 3HaHui 1Mo TeMe "CraTtuka TBepAoro Tena'

N el

153 OO6o0rmenune u cucTeMaTH3aIMs 3HAaHUH 10 TeMe "3aKOHBI COXpaHEHHUS B
MexaHHuke"

154 O6o6mieHue u cucreMatu3anus 3HaHui o TeMe "OCHOBBI MOJIEKYIISIPHO- 1
KMHETH4YecKoi Teopun"

155 O6o6mmenue u cucreMaru3anys 3HaHu| 1o TeMe "TepMoarHaMuKa. 1
TennoBsle MalIMHBL"

156 O6o0mieHue u cucTeMaTu3alus 3HaHu| 1o TeMe "ATperaTHble COCTOSTHHUS 1
BemiecTBa. ®a3oBbie nepexoab”

157 OGobuieHne u cucTeMaTu3anys 3HaHUH 1o TeMe "DieKkTpruyeckoe mose"”

158 O0001eHue u cucTemMaru3anus 3Haauil mo teme "I1oCcToAHHBII 1
AIEKTPUYECKUN TOK"

159 OO6oOrieHue u cucTeMaTH3alys 3HaHui 1Mo TeMe "TOKU B pa3iIMyHbIX 1
cpenax"
160 O06oO0uieHue U cucTeMaTu3alys 3HaHui 1o Teme "MaruutHoe nose" 1



No Tema ypoka KonnuectBo u:

n/m Bcero Kontponbnbie I
paboThI

161 PesepBHbIii ypok. O000IICHNE U CHCTEMAaTU3allNs 3HAHUN TI0 TeMe 1
"DnexkTpoMarHuTHas UHAYKIUs"

162 PesepBHbIit ypok. O000IIEHHE U CUCTEMATU3AIMS 3HAHUN 110 TEME 1
"Mexanunueckue Koneoanus"

163 PesepBHbIiil ypok. O000IIEHNE U CHCTEMAaTU3allksl 3HAHUHN TI0 TEME 1
"JJIeKTpOMarHuTHhIE KoyieOanus"

164 PesepBHbIit ypok. O000IIEHHE U CUCTEMATU3AIIMS 3HAHUN 110 TEME 1
"MexaHHUYeCcKUe U 3JEKTPOMAarHUTHHIE BOJIHBI"

165 PesepBHbIii ypok. O000IIEHNE U CHCTEMAaTU3allMsl 3HAHUHN TI0 TEME 1
"Onruka"

166 PesepBHbIi ypok. O000IIEHNE U CUCTEMATU3AIMS 3HAHUH 110 TEME 1
"OcnoBsl CTO"

167 PesepBHbIil ypok. O000IIEHNE U CHCTEMAaTU3allMsl 3HAHUHN TI0 TeMe 1
"KopnyckynsipHO-BOIHOBOM Jyayin3m"

168 PesepBHbIii ypok. O6001IeHNE U cCTeMaTU3allks 3HAHUN TI0 TeMe 1
"®u3uka aroma"

169 PesepBHbIil ypok. O000IIEHNE U CHCTEMAaTU3AIHS 3HAHUN TI0 TeMe 1
"®du3nuka aTOMHOIO SApa U 3JIEMEHTAPHBIX YacTull"

170 PesepBHblii ypok. O6001IEeHNE U cCTeMaTU3allks 3HAHU) TI0 TeMe 1
"OnemMeHTsI acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4

YYEBHO-METO/IMYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

IMPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET



®IrBHY «HCTUTYT cTpaTerum pa3sutna obpasoBaHUA»
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