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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no gu3uke Ha ypoBHE CpeAHEro 001Iero 0opa3oBaHus pa3paboTaHa HA OCHOBE
MOJIOKEHUH U TpeOOBaHMM K pe3yiabTaTaM OCBOSHUS OCHOBHOU 00pa30BaTeIbHOW TIPOEPAMMEI,
npeacraBieHHbix B PI'OC COO, a Ttakke ¢ yuérom ¢denepanbHO pabodel, MpOorpaMMbl
BocriuTanus u Konnenuuu mpenonaBaHus ydyeOHoro npenMera «Pu3nka» B 00pa3OBATEIbHBIX
opranmzaiusx Poccuiickoit  ®egepanuu, peaqu3ylOIIMX OCHOBHBIE  QOpa3oBaTENIbHbBIE
IIPOrPaMMBI.

[Iporpamma 1o ¢usuke omnpeaenser o0sA3aTeNbHOE NPEAMETHOE COJep)KaHue,
YCTaHABIMBAET PEKOMEHYEMYIO IIOCIIEOBATEIbHOCTh M3YyYEHHUS] TEM U Pa3fesioB y4yeOHOIo
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH,WIOTUKU Y4eOHOTrO
nporecca, BO3PAaCTHBIX oOcoOeHHOcTel oOywaromuxcs. [Iporpamvad mo Qusuke maér
MpEJICTaBICHUE O LENIX, COJAepKaHUM, 0OIel cTpaTeruu oO0y4yeHMsl, BOCOUTAHUS U Pa3BUTHS
oOyJaromuxcs cpeacTBamMu yaeOHoro npeamera «Dusnkay Ha ynilyoliEHHOM YpOBHE.

Wzyuenue kKypca QU3MKH YrIyOJI€HHOTO YPOBHA MO3BOISET pealu3oBaTh 3a/lauyd
po(hecCHOHANIBHOM OpPHEHTAllMU, HAIpaBJICHO Ha CO3JaHME YCIOBUN JUIsl MPOSIBICHUSI CBOUX
UHTEIJICKTYadTbHBIX Y TBOPYECKHUX CIOCOOHOCTEH KaXIhIM OOydarolmumcsi, KOTOpbIe
HEOOXOAUMBI Il TPOJOJDKEHUST 00pa3oBaHHsS 4B |OPPAHM3ALUSAX NPOGECCHOHATIHLHOTO
00pa3oBaHus MO PA3NIUYHBIM (PU3HKO-TEXHHUUECKUM, U HHIKEHEPHBIM CIEIIHATbHOCTSIM.

B mporpamme mo ¢usmke onpenensioTcs THIAaHHUPYEMbIE PEe3yJabTaThl OCBOCHHUS Kypca
¢bu3MKK Ha YpOBHE CpelHEro oO0mero o0pa3oBaHUsA: JHYHOCTHBIE, MeETaNpeIMETHbIC,
npeaMeTHbIe (Ha yriry0n€éHHoM ypoBHE). HaysHO-METOH0IOrnYeCcKOM OCHOBOM JJIs pa3pabOTKH
TpeOOBaHUI K JTUYHOCTHBIM, METampeIMETHBIMWH/ IPEAMETHBIM pe3yJbTaTaM 00yJarolmxcs,
OCBOHMBIIIUX TIpOrpamMmy 1o (pu3uKe Ha YpPOBHE €pPEIHEro 001mero oopa3oBanus Ha yriayOIEéHHOM
YPOBHE, SIBISIETCA CUCTEMHO-IESATEIbHOCTHBIN MOAXO.

[Tporpamma o usmke BKIOYALT:

IUTAaHUPYEMbIE pe3yibTaThl OCBOCHUs Kypca (U3MKM HA YriayOJIEHHOM YpOBHE, B TOM
YHClie IPEeIMETHBIE PE3YJIbTaThl 1O, ['oJaM 00yueHuUs;

coJiepkaHue yueOHoro npeamera «Pu3uKa mo rogaM o0ydeHus.

[IporpaMmma 1o (QU3MKE, MMEET NPUMEPHBI XapakTep W MOMKET ObITh HCIOJIb30BaHa
YUUTEISIMU (PU3UKU JUIS COCTABJACHUSI CBOMX PA0OUUX MPOTPAMM.

[IporpaMmma 10 _pu3UKe HE CKOBBIBAET TBOPUECKYID HWHUIMATHUBY YyuuTelned U
MPEAOCTaBIAECT BO3MONKHOCTH JUIsl peaiu3aluy  Pa3IMYHbIX METOJUYECKHX TMOJIXO0JI0B K
IpenoAaBaHuio (U3AKH "Ha«YTI1yOlIEHHOM YpOBHE IPH YCIOBHUM COXPAaHEHUs 00s3aTelbHON
YacTH COJAEPKAHUSL KypEas

®du3nka Kak HaAYKa 0 Hanbosee 00X 3aKOHAX MPUPOJIBI, BEICTYIAsi B KAUECTBE yUeOHOTO
npeaMeTa B IIKQJE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUH 00 OKpyXKarolleM MUpe.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOIIUN JJIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOIbKY (pU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE ITPOLIECCOB U SIBIEHUH, H3y4aeMbIX
XuMHel, ouonoruen, gusudeckoil reorpadueit u acrpoHomuei. Mcnonp3oBaHue U aKTHUBHOE
OpUMEHEeHHE 'U3NUECKUX 3HAaHUM ONpeienanio Xapakrep U OypHOE Pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJOTMi+ B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOIYYEHHsS] HOBBIX
MaTepuadoB C 3aJaHHBIMU CBOWCTBaMU. M3yueHWe (U3HKUM BHOCUT OCHOBHOW BKIAJ B
(hopMHUpOBaHHE €CTECTBEHHO-HAyYHOM KapTWHBI MHpa oOyyaromierocsi, B (HOpMUPOBaHUE
YMeHI IPUMEHATh HAYIHBIN METOJ MMO3HAHUS TIPU BHITIOJTHEHHH UMHU Y4EOHBIX HCCIIeIOBAaHUM.

B ocHOBY Kkypca ¢u3HnKy Ha YpOBHE CpEeIHEr0o 00IIero oO0pa3oBaHUs MOJIOKEH P UIEH,
KOTOpPbIE MOXKHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hnes nenocrHocTu. B cOOTBETCTBUM € HEM Kypc SBISETCS JOTUYECKH 3aBEPUIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3/iesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (PU3UKU.



Hnesi renepanu3zanuu. B cooTBeTCTBUM ¢ Hell marepuan Kypca (U3HKU OO0bEIUHCH
BOKpYT (GU3MYECKUX Teopuid. Bemymum B Kypce siBiseTcss popMUpOBaHUE MPECTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U MOJIE.

Unest rymanutapuzanuu. E€ peanuzanus npeanonaraeT UCMIoNIb30BaHHE T'YMaAHUTApHOTO
MOoTeHIMANAa (PU3NYCCKON HAYKH, OCMBICICHHUE CBS3U Pa3BUTHUSA (U3HKU C Pa3BUTHEM OOMICCTBA,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIPOOIeMaMIt

Hnes npukiaaaHoii  HampaBieHHocTH. Kypc  ¢usuku  yriyOGnéHHOTO — ypOBHS
MpeJnoiaraeT 3HaKOMCTBO € IIMPOKUM KPYTrOM TEXHUYECKUX U TEXHOJOTUYEEKUX JIPUITIOKEHUN
M3YYEHHBIX TEOPUM U 3aKOHOB. [Ipu 3TOM paccMaTpuBarOTCs Ha YpOBHE @OIIMX MPEACTaBICHUI
U COBpEMEHHbIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hnesi 3xosorm3anmu peaau3yercss IOCPEACTBOM BBEACHUS JIEMEHTOB COJEp)KaHUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIC ‘CBS3aHbI C Pa3BUTHEM
TEXHHUKHU ¥ TEXHOJIOTUH, a Tak)Ke 00CYKICHHSI MPoOIeM pariOHAILHOTO MPUPOIOIIOIB30BAHUS U
9KOJIOTHYECKOl 06€30MacHOCTH.

OcBocHHE copepKaHMs MPOTPaAMMBI 10 (PU3UKE JTOJDKHO,OBITEH TIOCTPOSHO HA MPHHIIUITAX
CUCTEMHO-/IeITeIbHOCTHOTO noaxoza. [lis ¢pusuku peanuzanusiasux TpUHIUIIOB 6a3upyeTcs Ha
UCIIOJIb30BaHUU CAMOCTOSATEIBHOTO AKCIIEPUMEHTa Kak HOCTONHHO JAeicTByrouiero (axropa
yuebHoro mpouecca. Jnsg yrmyOna€HHOro ypoBHSI™: WOTO CHUCTEMa CaMOCTOSATEIHHOIO
YUEHUYECKOI0 HKCIEPUMEHTAa, BKIIOYAIOWIErO (QPOHFAIbHbIE YYEHUYECKHE OIbITHl IpHU
M3YYeHUH HOBOTO MaTepuana, jabopartopHble paboTbiyu paboTel npakTtukyma. Ilpu stom
BO3MOXHBI /IBa crioco0a peanm3anuu GU3MUECKOro MpakTHKyMma. B mepBom ciydae MpakTHKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, MO0 mocie MepBOro W BTOPOrO MONYTOAMI B
KaKIOM M3 3TUX KiaccoB. Bropoii crnoco0 —"®1o0 MHTerpanus padoT MpakTUKymMa B CHCTEMY
71ab0paToOpHBIX paboT, KOTOPbIE MPOBOAATCS B IIpOIecce u3yueHus: paszaena (temsl). [Ipu aTom
1oJ padoTaMH MPAKTUKyMa MOHUMAETCsE CaMOCTOATEIBHOE HCCIEI0OBAHNE, KOTOPOE MPOBOANUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0O0OIIEHHEI0 BHAa O€3 MOMIAroBOi HHCTPYKITHH.

B nporpamme o ¢usuke cucremMa yUCHHYECKOTO IKCIIEPUMEHTA, Ja00paTOPHBIX paboT U
MPaKTUKyMa MpeJCTaBlieHa euHbIM IIepedHeM. BrIOOp TeMaTHKuU JUIsl 3TUX BUJOB YUYEHUUECKHUX
MPAKTUYECKUX pabOT OCYyLIECTBISCTCS y4yacTHMKaMH oOpa3oBaTeNbHOrO Ipolecca MCXonas W3
OCOOCHHOCTEH TMOYPOYHOTO 4INIAHUPOBAHUA M OCHalleHus kaOuHeTa ¢usuku. Ilpu sTOM
obecrieunBaeTCsl OBJIAJICHHE OQYYAIOIIMMUCS YMEHUSMU TPOBOJIUTH TPSIMbIE M KOCBEHHBIC
W3MEpEHUs, UCCIEOBAHU 3aBUCUMOCTEH (U3NYECKUX BEIMYMH W TOCTAHOBKY OMBITOB IO
MPOBEPKE MPEIOKEHHBIX THHOTES.

Bonbiioe BHUMaHUE YIENSETCS PEIICHUIO0 PAcUETHBIX U KAYeCTBEHHBIX 3anad. [Ipu sTom
JUIsL pacu€THBIX 3a7lad MPUOPUTETOM SIBJISIOTCS 3aJlaul C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
buznyeckoil MoIe ki, MO3BOJISIONINE MPUMEHATh U3YYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK
U3 OJTHOTO pa3jesia Kypca, TaK U MHTErpupys NMpUMEHEHUE 3HAHWW U3 pa3HbIX pasnenoB. s
KaueCTBEHHBIX [ 3afjad TMPUOPUTETOM SABISAIOTCS 3aJaHUS Ha OOBsICHEHHE/TpeCcKa3aHue
MpoTeKaHusl (PU3UHMECKUX SIBICHHN U MPOILIECCOB B OKPYKAIOIIEH KU3HH, TpeOyroiue BbIOOpa
buznyeCKOMMOIETHN sl CUTYAIlUU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B sceorBerctBun ¢ TpeboBanusmMu @I'OC  COO k  MaTepuanbHO-TEXHUUYECKOMY
obOecriegeHN) y4eOHOro mporecca Kypec (U3HKH YrIIyOJIEHHOTO YPOBHS HA YPOBHE CPEIHETO
oOmief'o “QOpa3oBaHus JOJDKEH M3y4aThCsl B YCJIOBUAX IpeIMETHOro kabuHera. B kaOunere
(bUUK,TOIHKHO OBITH HEOOXOMMOE JTa0opaTOpHOE 000PYAOBAHKE IS BHITIOTHEHUS YKa3aHHBIX
B IIpeEpaMMe 1o (u3MKe YYEHHUECKHUX OINbITOB, JAOOPATOPHBIX paboT U pabOT MpakTUKyMa, a
TaKKe IeMOHCTPAIlMOHHOE 000pyI0BaHHE.

JeMoHCTpanioHHOe 00opynoBaHue (OPMHUPYETCS B COOTBETCTBUU C IPHUHITUIIOM
MUHUMAJIBHON OCTaTOYHOCTH M 00ECIEeYMBaeT MOCTAHOBKY MEPEUYHCICHHBIX B MpOrpamMMe o
(GU3MKe KIIOYEBBIX JEMOHCTpAIUi JUIsI HWCCICIOBAHUS HM3y4aeMbIX SIBICHUM W TIPOIECCOB,
IMIOUPUUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMEHEHHIA.



JlaboparopHoe 000pyAOBaHME sl YYCHHUECKUX MPAKTUYECKUX paboT dopMupyeTcs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuyuBaeTcs B pacyére OJHOTO KOMIUIEKTa Ha JIBYX
oOydaromuxcs. Temarndeckue KOMIUIEKTBI Ja0OPATOPHOTO OOOPYIOBAHHS JOJKHBI OBITh
MOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX U LU(POBBIX MPUOOPOBs, A%FAKKE
KOMIBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B BUC HU(POBBIX TA00OPATOPHIA.

OCHOBHBIMU LEJIIMH U3Y4YeHHS PU3UKU B 00111eM 00pa30BaHUHU SBIISIOTCS:

dbopmMHpoBaHUE HHTEPECA M CTPEMIICHHS O0YJAIOIUXCA K HAYYHOMY U3YYEHUIO MTPHPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

pa3sBUTHE TPEACTABICHUH O HAayyHOM METOJE T[O3HaHMs, U  (hopMupOBaHHE
HCCJIEIOBATEILCKOIO OTHOIICHUS K OKPYXKAIOIIUM SIBJICHUSM;

dbopMHEpOBaHHE HAYYHOTO MHMPOBO33PEHHS KaK pe3ysbTaTa HM3YHCHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

(dbopMUpOBaHHE YMEHHI OOBSCHATH SBICHUS C UCIOJIb30BaHHEM (DU3MUYCCKUX 3HAHUHN H
HAyYHBIX JI0Ka3aTEIbCTB;

(dbopmMHpoBaHUE PEACTABICHUN O POIH (PU3UKH JUIs Pa3BUTH APYTUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTH;

pa3BUTHE TIPEJICTABICHUM O BO3MOXHBIX chepaXr Gynymeld mnpodeccuoHaIbHOM
NESTENIbHOCTH, CBSI3aHHBIX C (U3MKOM, MOArOTOBKa™K wiajbHeWllleMy OOYYeHHIO B HTOM
HaTPaBIICHUH.

Joctuxenne 3THX Leied oOecreurnBaeTCs 4PeIICHUeM CIeAYIONMX 3ajad B Ipolecce
M3y4eHUs Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus:

NPUOOPETEHUE CUCTEMBbl 3HAHUKH 00 OOIMHX (PU3UYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJICKYJISIPHYIO QHU3UKY, IIEKTPOAMHAMUKY, KBAHTOBYIO (DH3UKY
U DJIEMEHTHI acTPOU3HKH;

(dbopMUpOBaHHE YMEHUH MPUMEHSITH TCOPETUICCKIE 3HAHUS JIJISI OOBSICHCHUST (PU3NUCCKUX
SBIICHUH B TIPUPOJIE U JUIsI IPUHATHS MPAKTUYECKUX PEIICHU B IOBCETHEBHOM KU3HU;

OCBOCHHE CIIOCOO0B PEHICHUS/PA3TUUHBIX 3324 C SBHO 33JaHHOHN (HU3NIECKON MOJENbIO,
3aa4, MOJAPA3yMEBAIOIINX CaMOCTOATEIbHOE Cco37aHue (PU3UYECKOW MOJEH, aJeKBaTHON
YCIIOBHSIM 33J1a4¥, B TOM YHCJIE 38029 HHKEHEPHOTO XapaKTepa;

MOHMMaHWe (PU3UYECKUX OCHOB U TMPHUHIIMIIOB JEHCTBUS TEXHUUYECKUX YCTPOUCTB H
TEXHOJIOTUYECKUX MPOIECCOB, WX BIUSHIS Ha OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJaMH CAMOCTOSITENIBHOTO TIUIAHUPOBAHUS WU TPOBEACHUS (U3MUECKUX
OKCIIEPUMEHTOB, aHAJW3a My WHTEpHpeTanud HHPOPMALUU, OIPENEICHUsI JIOCTOBEPHOCTH
MOJTyYEHHOTO pe3yNbIaTa;

CO3/IaHWE YCIIOBHI, U Pa3BUTHS yYMEHHH MPOEKTHO-HCCIEI0BATEIBCKON, TBOPYECKOM
JESITENIbHOCTH;

pa3BUTHE UHTEpeca K chepam MmpodeccrnoHalbHOM 1eATeNbHOCTH, CBSI3aHHON ¢ (PU3UKOM.

B coorBerctBun ¢ TpeboBanusimu ®I'OC  COO yrnyOn€HHBIH ypOBEHb H3y4YEHHS
yueOHoro mnpeavera «®Ddus3uka» Ha YpOBHE CpeaHEro oO0Iero oOpa3oBaHUsI BHIOMpPAETCS
00y4JarOIIMMKEES, "TUIAHUPYIOIIUMH TPOJOJIKEHHEe 00pa3oBaHMs IO CIENUaTIbHOCTAM (U3UKO-
TEXHUYECKORQ MTPOQuIIs.

Ha ugysenne ¢pusuku (yrayO0iaEHHBINH ypOBEHB) HA YPOBHE CpeHEro o0IIero oopa3oBaHus
otBoauTes 340 wacos: B 10 kimacce — 170 gacoB (5 wacoB B Heaeno), B 11 kimacce — 170 gacos (5
JacOB ByHEJICITIO).

Hpennaraemplil B mporpaMme 1o ¢pu3nke nepeyeHs J1ad0paTOPHbIX U MPAKTUYECKUX padboT
SIBIISIETCS. PEKOMEHJIOBAaHHBIM, YYHUTENb JelaeT BBIOOp MpOBeAeHHS 1a00paTOpHBIX padoT U
OITBITOB C YUETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yJaroInXCsl.

COJAEPKAHUE OBYYEHUSA

10 KJIACC



Pa3nen 1. Hayuynsblii MeTO MO3HAHUSI IPUPOBI.

®dusnka — QyHgamMeHTadbHas Hayka o mpupoze. HayduHbiii MeTon mo3HaHUS W METOJbI
UCCIICIOBaHMS (PU3HUCCKUX SIBJICHHIA.

DKCHepuMEHT U Teopus B Ipoliecce mo3HaHus npuposl. Habmonenue u sxemeprMenT B
dusuke.

CnocoObl u3MepeHus (pu3nueckux BeIMYMH (aHAJIOroBble W LU(POBBIE M3MEPUTEIbHBIC
pUOOPHI, KOMIBIOTEPHBIE JTATYMKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil pu3ndeckux BeIu4uH (a0CONIOTHAS U OTHOCUICIbHAS).

MonenupoBanue (U3NYECKUX SBICHUN M MPOILECCOB (MaTepHalbHas To4dka, abCOIIOTHO
TBEPIOE TEI0, UlealbHasl )KUIKOCTh, HJICAbHBIN T'a3, TOUCUHBIH 3apan). ['unoreza. ®uznueckuit
3aKOH, TPAHUIIBI €70 TPUMEHUMOCTH. Du3nyeckas Teopus.

Ponp u mecto ¢u3uku B (QOPMUPOBAHHMU COBPEMEHHOW HayuHOQ KapTUHBI MHpa, B
MPaKTUYECKOU JIeATEIbHOCTH JIFOJICH.

Yyennveckuid IKCIEPUMEHT, JIa00paTOpHbIe Pad0ThI, NPAKTHKYM.

H3mepeHne CWIbI TOKA W HANPSOHKCHHWS B IEMU IMOCTEIHHOTO TOKAa MPH TOMOIIH
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3nakoMcTBO ¢ muppoBoit mabopatopuei mo ¢uszuxer Tipimepsr n3MepeHus U3NUIECKUX
BEJIMYMH IIPU MTOMOIIY KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBuxkeHHE. OTHOCUTEIIBHOCTh MEXaHHUYECKOTO JBrkeHus. Cucrema
oTcUéra.

[Tpsimast 1 oOpaTHas 3a1a9M MEXaHUKH.

Panuyc-BekTop MaTepuaabHOM TOUKH;%ErO NPOEKIMH Ha OCH CHUCTEMbl KOOPAMHAT.
Tpaexropus.

[lepemenienne, ckopocTh (CpelHsii CKOpPOCTb, MTHOBEHHAsi CKOpPOCTb) U YCKOpPEHHE
MaTepUaIbHOW TOYKH, MX MPOCKIMH Ha QCU CHCTEMBbI KoOpaAuHAT. CIOKEHUE TEPeMEIICHUH 1
CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOC MPSIMOJIUHEHHOE JABUKEHUE. 3aBUCUMOCTh KOOPMHAT,
CKOPOCTH, YCKOPEHUS U MMYTH MaTepUAIbHON TOYKH OT BPEMEHH U UX TpauKu.

CBobOomHoe mageHue. YEKOpeHHe CBOOOJHOrO majeHus. J[BrkeHuwe Tena, OpOIIEHHOTO
MOJT YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTepPHAIIbHON TOYKU
OT BpEMEHH U UX Tpapuku.

Kpuonuneitnoe ABrkeHue. J[BrkeHne MaTepUaabHOM TOYKHU MO OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. [leprion m vactora oOpamienus. LleHTpocTpemMurensHoe (HOpMaabHOE),
KacaTeNbHOE (TaHTCHEMAbHOE) U TIOTHOE YCKOPEHUE MaTepHalIbHON TOUKH.

TexHUYeCKHEe YCTPOWCTBA MW TEXHOJIOTHYECKHE TIPOIECCHI: CHUIAOMETpP, JBHUKCHHE
CHApSJIOB, LIETIHbIC, HIecTepEHYAThIC U PEMEHHBIE MepeIayl, CKOPOCTHBIE THU(THI.

JleMoHCcEpauu.

Monenb CeéTeMbl 0TCUETa, UIUTFOCTPAIUS KWHEMATHYECKUX XapaKTEPUCTUK TBUKEHUS.

CreCo0LI ICCIIENOBAHNS IBUKEHUN.

Hntoctpanys mpeAenbHOro Mepexoaa U u3MepeHne MTHOBEHHON CKOPOCTH.

[TpeoOpazoBanme MBIKEHHI C UCTIOIB30BAHUEM MEXaHU3MOB.

Manenue ten B BO3ayxe U B pa3peiKEHHOM MIPOCTPAHCTBE.

Haomonenve nerkeHus Teaa, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hampasrienue cCKkoOpoCTH NMpU ABMKEHUU TI0 OKPYKHOCTH.

[IpeoOpazoBanme yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHue TyTel, TPaeKTOPHii, CKOPOCTEH ABIKEHHUSI OJHOTO U TOTO K€ Tella B Pa3HbIX
CHCTEMaXxX OTCYETA.

Y4yeHu4eCcKHuii IKCNEePUMEHT, J1a0opaTopHbIe Pad0Thl, MPAKTHKYM.

N3yuenne HepaBHOMEPHOTO JIBMXKCHHUS C IIEJIBIO OMPEIETICHUSI MTHOBEHHOM CKOPOCTH.



N3mepenne yCKOpeHus P IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUU 110 HAKIIOHHOMN
MIJIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUHU.

H3mepenne yckopeHus cBOOOIHOTO najeHus (PeKOMEHJ0BAaHO HCIIOIb30BaHUEesHHBPOBOIT
nabopaTopun).

W3ydeHue OBUXKEHHS Tela, OpOIIEHHOrO TOpU30HTaNbHO. [IpoBepka runmoTe3sL of psMoit
MPONOPIMOHAIBHON 3aBUCUMOCTH MEX/I1Y JAIBHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTHIO TeJa.

N3yuenue aBMXKEHUS Tea MO OKPYKHOCTHU € MTOCTOSIHHOM 110 MOIYJIIO CKOPOCTHIO.

HccrnenoBanue 3aBUCHMOCTH TEpUOJa OOpamieHUss KOHHYECKOPQ MAasTHHUKA OT €ro
apamMeTpOoB.

Tema 2. /lunamuxa.

ITepBoiii 3akoH HproTona. MHepimanbHble cucTeMbl 0TCUETA. [[pUHIAT OTHOCUTEIBLHOCTH
["anmunes. HemnepunaabHble CHCTEMBI OTCUETa (OMIpeieTICHUE, TPUMEPHI ).

Macca tena. Cuna. [IpuHuun cynepno3uiuu cui.

Bropoii 3akon HproTOHA 111 MaTepUaibHOM TOUKH.

Tpetuii 3akoH HproTOHA 1151 MaTEpUAIIBHBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh IPABUTallMOHHON U MHEPTHON MacCCHhl.

Cuna TspKkecTH. 3aBUCHUMOCTh YCKOpPEHHUS CBOOOMHOrO maaeHus OT BBICOTHI HAJ
MOBEPXHOCTHIO TUIAHETHI W OT Teorpaduyeckoil MMUpEThL. J[BrokeHWE HEOSCHBIX TEN W HUX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi €KOPOCTD.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec tena, nBrKyIerocs ¢ yCKOpEHHEM.

Cuia Ttpenus. Cyxoe tpeHue. Cuna TPeHUS CKOJIbKEHHUS M CUJIa TPEHUS IOKOS.
Koadduiment tpenuns. Cuiia CONPOTUBICHUS "HPH, ABIKCHUN Tella B JKUJIKOCTH HIIU Tase, e&
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO IBK)KGHMUS.

Hasnenue. ['unpocrarnueckoe nasfienne, Cuna Apxumena.

TexHuueckue yCTpPOWCTBA M TEXHOJIOIMMYECKUE MPOUECCHl: MOAIIUIHUKN, JBUKEHUE
MCKYCCTBEHHBIX CITYTHHKOB.

JleMoHCcTpanuu.

Habmonenue nevkeHns TEM B MHEPIHMAIBHBIX M HEMHEPIMAIBHBIX CUCTEMAaX OTCUETA.

[IpuHIUIT OTHOCUTENBHQCTH.

Kauenne nByx HWIMHAPOB WM IIAPOB Pa3HOM MacChl C OJUHAKOBBIM YCKOpPEHHUEM
OTHOCHUTEJIbHO HEMHEPIUAIbHON CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOJICHCTBYIOIICH MPUIIOKEHHBIX K T€Ty CHJI C IPOU3BEIEHUEM MacChl Tela
Ha €ro yCKOpPEHHE B UHEPLIMAIbHON CUCTEME OTCUETA.

PaBeHCcTBO CHiI, BOBHUKAIOIIMX B PE3YJIHTATE B3aUMOJICHCTBUS TEII.

N3mepenne Maee o0 B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena HpyyCKOPEHHOM NOIBEME U MaJICHUU.

[{enTpOobE KHBIE MEXaHU3MBI.

CpaBHEHUE CUIT TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

YueHnueckuii IKCnepuMenT, JJadopaTopHbie padoThl, IPAKTUKYM.

VismeépeHue paBHOICHCTBYIONICH CHJT TP ABMXKEHUU OpycKa 1O HAKJIOHHOM IIIOCKOCTH.

[TpeBepka THMOTE3BI O HE3aBHCHMOCTH BPEMEHH JIBIDKCHHMsI OpycKa IO HAaKJIOHHOW
MJIQCKOETH Ha 33JaHHOE PACCTOSIHUE OT €0 MACCHhI.

MccnenoBanue 3aBHCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIIMX B MPYXKHUHE W PE3HHOBOM
o0pasiie, oT ux aedopMaruu.

N3yuenune ABUKEHUS CHCTEMBI TEJI, CBI3aHHBIX HUTHIO, TIEPEKUHYTON depe3 JIETKHM OJIOK.

W3mepenne ko3 duirienTa TpeHusl Mo BeTUYUHE YII0BOTO Kod((uIlMeHTa 3aBUCUMOCTH
Fu(N).

HccnenoBanue MABMKEHUS Opycka TIO HAKJIOHHOW TUIOCKOCTH C TEpEeMEHHBIM
KO3 (HUILIUEHTOM TPEHHUSL.



N3yuenune nBUKEHUS Ipy3a HA BALY C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AoOcomotHo TBEPAOE Teno. [loctynaTenbHOe M BpallatelbHOE JBHXKEHUE TBEPIOIO Tena.
MOMEHT CHJIbl OTHOCUTENBHO OCH BpaileHusd. [lnedo cunbl. CrnoxxeHue cuil, NPUAGKCHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroiunBoe, HEYCTOMYHMBOE, OE3pa3InyHOEC PABHOBECHE.

TexHuueckue yCTpPOHMCTBA M TEXHOJIOTMUECKHE IPOLIECCH: KPOHILUTEWH, CEPOUTENIbHBIN
KpaH, pelI€Tyarble KOHCTPYKLUH.

JeMoHcTpauum.

YcnoBus paBHOBECHSI.

Bunbl paBHOBECHS.

YdeHnnueckuii IKCIePUMEHT, JIa0OpPaTOPHbIE PA00ThI, IPAKTHKY M.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeJla, UMEIOMERO OCh BpaIlCHUSI.

KoHcTpyrnpoBaHue KpOHIITEWHOB U PACUET CUJI YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOLIETO MJIQLIakb ONIOPHI.

Tema 4. 3akoHnvl coxpaneHus 6 MexaHukxe.

NMnynbc MaTepuanbHOM TOYKH, CUCTEMbl MaTepMaibHbIX ToueK. LleHTp Macc cucrembl
MaTepHUAIbHBIX TOYEK. TeopeMa 0 ABMKEHUU LIEHTPaMace.

HMIynbC CUIIbl 1 UI3MEHEHHE UMITYJIbCa TENas

3aK0oH COXpaHEHUsI UMITYJIbCa.

PeakTuBHOE IBMKEHUE.

MomMeHT uMmmyibca MarepualnbHOW TOUYKH. ,[lpencraBieHue o COXpaHEHHMM MOMEHTA
MMITYJIbCa B LIEHTPAJIBbHBIX MOJISIX.

Pabora cuibl Ha MajnoM W Ha KQHEUHEM IepeMenicHuH. | padudeckoe mpeacTaBlieHUE
pabOTHI CHIIBI.

MOIIHOCTD CHJIBL.

Kunernyeckass sHeprus MarepuanpHOi Touku. Teopema 00 M3MEHEHHMHM KHHETUYECKOM
SHEPrUY MATEPHATBHON TOYKHU.

[loTeHumanbHple U HeNETEHIMANbHbIE cUiibl. [loTeHunanbHas >Heprus. [loTeHuunanpHas
SHEprust ynpyro neopMUPOBAHHON MpYyKUHBI. [loTeHIMabHAsE SHEPrusi Tejla B OJHOPOIHOM
rpaBUTALMOHHOM moJie. LIoTeHIhanbHas YHEPIrUs Tejla B IPABUTALIMOHHOM I10JI€ OJHOPOJAHOIO
mapa (BHyTpH U BHE 11apa). Bropast kocmudeckasi CKopocTh. TpeTbs KocMHUecKasi CKOPOCTb.

CBs3b pabOTHI HEHMOTEHITMAIBHBIX CHJI ¢ U3MEHEHHUEM MEXaHWYECKOW HSHEPTHUU CHCTEMBI
TeJ. 3aKOH COXPaHECHMS MEXaHUUECKOU SHEPTHH.

Yupyrue u HeyEpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymnu misl WIEATBHOM KUJKOCTH KakK CIEACTBHE 3aKOHA COXPaHEHHUS
MEXaHUYECKOW JHEPIUU.

TexHUYeCcKHe' yCTPOHUCTBA U TEXHOJIOTMYECKUE MPOLECCHI: ABUKEHUE PAKET, BOJIOMET,
KONEp, MPYRUHHBIN MUCTONET, TUPOCKOT, (PUTYPHOE KaTaHUE Ha KOHbKAX.

JdeMOBCTpaumu.

3aKOH COXpaHEHUsI UMITYJIbCa.

PeakTuBHOE IBIKEHUE.

NMmepenue momHoCTH CUITBL.

W3MmeHeHne sHEpruy Teja Mpu COBEPIICHUN PadOTHI.

BzaumHble npeBpalieHUs] KMHETUYECKOW M NOTEHUMAJIBHOW SHEPrud NpH JEUCTBUM HaA
TE€JIO CUJIBI TSHKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepruu mpu CBOOOTHOM MaJACHUU.

Y4yeHuvecKkuii IKCIEPUMEHT, JIa0opaTOpHbIe padoThl, IPAKTUKYM.

N3MepeHne umirynbca Tesa 1o TOpMO3HOMY ITyTH.

N3mepenne cuitbl TSITH, CKOPOCTH MOJIETTH DJIEKTPOMOOWIISI U MOIITHOCTH CHJTBI TSITH.



CpaBHEeHUE U3MEHEHHS UMITYJIbCA TeJla C UMITYJIbCOM CHUIIBL.

HccenenoBanue cCoXpaHeHUs! UMITYJIbCA NIPU YIPYTOM B3aMOJECHCTBUH.

N3MepeHne KNHETUYECKOW SHEPTUH TEJIa [0 TOPMO3HOMY Iy TH.

CpaBHeHUE U3MEHEHHS MOTEHINATBHOM SHEPTUU IPY>KUHBI C pabOTON CHITBI TPEHU

Omnpenenenne pabOTHI CHIIBI TPEHUS TIPU ABMKCHUU TeJIa TI0 HAKIIOHHOW TUIOCKOCTH,

Pazgean 3. MoJsiekyJsipHasi pu3uKa 1 TEPMOJAMHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOI meopul.

OCHOBHBIE TOJIOKEHHS MOJEKYIIpHO-KuHeTH4Yeckoil Teopuu (MKT), mx ombiTHOE
obocHoBanue. [uddy3us. bpoyHoBckoe nBrKeHHE. XapaKTep IBIIKCHES U B3aMMOJCHCTBUS
4yacTUIl BellecTBa. Mojesin CTPOCHUS Ta30B, KHUAKOCTEH U TBEPIBIX Tel K 0ObSICHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE OTUX Mojenell. Macca u pasmepsl Mosekysl (azomoB). KommuecTBo
BewectBa. [locTostHHas ABoraapo.

TemoBoe paBHOBecue. Temmneparypa u crnocoObl €€ u3mepenus. *lllkana temmneparyp
Lenbcus.

Mogenb uieanbHOro ra3a B MOJICKYJISIPHO-KUHETHUECKOM, T@OPUU: YACTUIIBI T'a3a JBUKYTCS
XA0TUYECKHU U HE B3aUMOJEHCTBYIOT JPYT C IPYTOM.

l'azoBele 3akoHBI. YpaBHeHHEe MeHneneeBa—Kaneipona. AOcomroTHas TemrepaTrypa
(mkanma temmeparyp KensBuna). 3akon [aneroHas™H30nporeccsl B HIEATbHOM Traze ¢
MOCTOSTHHBIM KOJIMYECTBOM BeIecTBa. | paduueckoe HpeIcTaBICHHE U30IIPOIIECCOB: U30TEpMa,
u30Xxopa, nzobdapa.

CBsi3b MEXIy [aBJICHHEM M CpeAHEH KWHETUYECKOW OJHEpPruei IMOCTYyNaTeIbHOTO
TEIUIOBOTO JBMKEHHUS MOJIEKYNI HJeaIbHOro “Ea3a (OCHOBHOE YpaBHEHHME MOJIEKYJSIPHO-
KHHETHYECKON TEOPUH UACAIBHOTO rasa).

CBs3b  aOCONIOTHOW — TeMIepaTyphl “IECPMOAMHAMHYECKONH CHCTEMBl CO CpedHei
KMHETUYECKON IHEPTUEN MOCTYNATEIbHET0 TEHI0BOI0 ABUKEHUS €€ YaCTHII.

TexHuyeckue yCTPOHCTBA U TEXHOJIOTMYECKUE TIPOIECCHl: TEPMOMETp, Oapomerp,
MOJIy4YCHUE HAHOMATEPHAJIOB.

JleMoHCcTpanuu.

Mojenu 1BH>KEHUS YaCTUIBELIECTBA.

Monenb OpOYHOBCKOTO ABUKECHHUS.

Buzaeoponuk ¢ 3anmMcbio peaqbHOTO OPOYHOBCKOTO JBHKEHUS.

Juddy3us KuIKocTen.

Monens onbita [ITepHay

[IpuTsixenne MOJIEKYII.

Moeny KpUCTaTIMYECKUX PEIIETOK.

Habmtoienue waiccie[oBaHue H30MPOIIECCOB.

Ydennueckuii IKCIepUMEHT, JJa0opaTopHbie Pad0Thl, IPAKTUKYM.

HccnenoBanue nporecca yCTaHOBIICHHUS TETIJIOBOTO PABHOBECHS IIPU TETLNIOOOMEHE MEXKTY
ropsiueil U X0AQ[He# BOJIOM.

W3ydyenue "M30TepMHUECKOro Tpolecca (pEeKOMEHJOBAHO HCIOIb30BaHUE LU(POBOH
nabopaToPrmL).

Hsydenne n30XopHOro mnpouecca.

W3yuenue nzobapHoro npoiecca.

Mposepka ypaBHeHUs! cOCTOSAHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiunel.

TepMoguHamuueckast (TH) crucTemMa. 3ananue BHEILIHUX YCIOBUU IS
TEPMOMHAMUYECKOM  cUCTeMbl. BHemHume w  BHyTpeHHuMe mapamerpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CpeJIHHE 3HAYEHHUs BEIMYMH, ONUCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nauano trepmoanHamuku. CaMONpoOU3BOJIbHAS PENAKCAlUsl TEPMOJIUHAMUYECKOM
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO.



Mogenb wuaeanbHOro ra3a B TEPMOJAMHAMUKE — CHUCTEMa YpaBHEHUM: YpaBHEHHUE
MenneneeBa—KianeiipoHa U BbIpaXE€HHE JJIsI BHYTPEHHEU >HEPTrUH. Y CJIOBUS MPUMEHUMOCTH
ATOM MOJENN: HU3Kas KOHIEHTpAIUs YacTUll, BBICOKHE TeMIlepaTypbl. BripaxeHue™ s
BHYTPEHHEHN SHEPTrUU OJIHOATOMHOI'0O MICAJIBHOIO ra3a.

KBasucrarnueckue 1 HECTATUUECKHUE MPOLECCHI.

OnemeHTapHas paboTa B TepMouHamMuke. Breruncnenue paboThl o rpaduky mpoiiecca Ha
pV-nuarpamme.

Temonepenauya kak Ccrnoco0 HW3MEHEHUsT BHYTPEHHEH OHHEpruM TepMOJAMHAMUYECKOM
cucTeMbl 0e3 coBepieHus padboTel. KOHBEKIHS, TEIUIOMPOBOIHOCTD, U3TYyHMCHHE.

KonuuectBo Temnorbl. Temno€MKOCTh Tena. YaenpHas W MOJSIpHas TEIUIOEMKOCTH
BEIIECTBA. YpaBHeHUE Maiiepa. YjaenbHas TEmoTa CropaHusi TOIdBan Pacyér konuuecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 aguadbaTHoM mpoiecce.

[TepBolii 3aKOH TepMOAMHAMUKH. BHyTpeHHss sHeprusi. KomiuecrBo TerioTel u paboTa
KAaK Mepbl U3MEHEHUs] BHYTPEHHEH YHEPIrUU TEPMOIUHAMUYECKO/CUECTEMBI.

Bropoii 3akOH TEpPMOAMHAMHUKK [JII PABHOBECHBIX, HPOIECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHME TEPMOIAMHAMHUYECKON CHCTEMbl MPOXOAMT €AMHCTBEHHAs aauadaTa.
AOGcomoTHas TeMmepaTypa.

BTtopoii 3aK0H TepMOAMHAMHUKH JUIsI HEPAaBHOBEEHBIXY IIPOLIECCOB: HEBO3MOKHO MEpPeIaTh
TEIJIOTY OT O0oJiee XOJOJAHOrOo Tejla K OoJjiee Hagperomy 0Oe3 kommneHcanuu (Kiaysmyc).
HeoOpatuMocTh NpUpOIHBIX TPOIECCOB.

[Tpunuune! gericTBUs TerioBbix MamuH. KIT/I.

MakcumanbHoe 3Haduenue KI1JI. [ukn Kaphe.

DKOJIOTHYECKHUE ACTIEKThl MCIOIb30BAHUMNICIUIOBBIX JBUTarTeseii. TeninoBoe 3arpsa3HeHue
OKpPY’KaroIlle cpebl.

TexHu4ecKkne yCTpONCTBA U TEXHOJOIMHECKUE MPOIIECCHI: XOJOAWIBHUK, KOHIUIIMOHED,
MU3eTbHBIA W KapOIOpaTOpPHBIM JBUraTeNd, MapoBas TypOWHA, MOIyYEHHE CBEPXHU3KHX
TEeMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX»,. OTXOJIOB C UCIOJIb30BAaHUEM TEIUIOBOTO HAcoca,
yTUIU3alKsa OMOOPraHNYeCKOTro TOTHINBA Al BEIPAOOTKH «TEILTOBOMY U SJIEKTPOIHEPTHH.

JdemMoHcTpaumu.

H3meHeHue TemMnepaTypsl IPH aquadaTHyecKoOM paclIupeHUH.

BosaymiHoe orauso.

CpaBHeHME yIeNbHBIX TEIMOEMKOCTEN BEIIECTB.

CnocoObl U3MEHEHUsI BHYTPEHHEN YHEPTHH.

HccnenoBanue anuabaTHoOro mpoiiecca.

KoMmbrorepHbie MOIC/IM TETUTOBBIX JBUTATENCH.

Y4eHn4ecKUiaKCIIePUMEHT, J1a0opaTopHbIe pa00oThbl, IPAKTHKYM.

N3mepenne yaenbHOU TeMIOEMKOCTH.

Hccnenoanue npouecca OCTbIBAHUS BEIIECTBA.

Hccnenepanue aquadbaTHOro npoiecca.

N3yuenue B3aMMOCBSA3M SHEPIHMHM MEXMOJIEKYJISIPHOTO B3aUMOJCHCTBUS U TEMIEPATypbl
KHUIICHUS JKIIKOCTEN.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoobsl.

[TapooOpazoBanne u KoHmeHcanus. Mcmapenue W KumeHwe. YeiabHas TeIJIoTa
napoo0pa3zoBaHuUs.

Haceimmennsie 1 HeHAchIIeHHBIE Taphl. KadecTBeHHass 3aBUCUMOCTH TUIOTHOCTH W
JaBJIEHHUS] HACBIIICHHOTO Mapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTH OT 00bEMa HACHIIIEHHOTO
1apa. 3aBUCHMOCTh TEMITEPaTypbl KUTICHUS OT JIABJICHUS B KUIKOCTH.

BrnaxnocTs Bo3yxa. AGCOMIOTHAS U OTHOCUTEIBHAS BIAXKHOCTb.

TBépnoe Teno. Kpucrammueckue u amopdHbie Teaa. AHU30TPOIHUS CBONCTB KPHUCTAJLIOB.
[TnaBrnenue u KpucTauU3anus. Y aelbHas TerioTa miaBienus. Cyomumarus.



Hedopmaruu tBEpmOro Tenma. Pactsbkenue m cxarue. Cnsur. Mogyns FOura. Ilpenen
yapyrux nedopmarui.

TermoBoe pacuimpeHue KUAKOCTEH W TBEPABIX Tell, 00bEMHOE U JIMHEHHOE paCIMPEHUE.
AHrapMOHHM3M TEIUIOBBIX KOJICOAHUN YaCTHUI[ BEIeCTBA KaK IMPUYMHA TEIJIOBOTO paclIipeHus
TeJ (Ha KAYeCTBEHHOM YpPOBHE).

[IpeoOpazoBanue sHepruu B (a30BBIX MEPEXOIax.

YpaBHEHHE TEILIOBOTO OaJlaHca.

[ToBepxHocTHOE HaTsDKeHHE. KoadduImeHT moBepXHOCTHOTO HaTsDKeH#Ms. KanumispHbie
siBJICHUS. J{aBieHue 1o MCKPUBJIEHHOM MTOBEPXHOCTHIO )KuaKocTh. @opmyuia Jlarmaca.

TexHuueckue YCTPOHCTBA W TEXHOJOTMYECKHE IPOLIECChI: JKUJKUE KPHUCTAJUIbI,
COBpPEMEHHBIE MaTepUaJIbI.

JeMoHcTpauum.

TertoBoe pacumpeHue.

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue. Kunenue npy moHU>KEHHOM JIaBJICHUH.

N3mepeHne cuiibl MOBEPXHOCTHOTO HATSKEHHUS.

OIBITHI ¢ MBUIBHBIMH TIEHKAMHU.

CmayuBaHue.

Kanwnsipasie sBieHus.

Mojenu HeHbIOTOHOBCKOM KHUJKOCTH.

CrocoObI U3MEPEHUS BIAKHOCTH.

HccnenoBanue HarpeBaHusl U IJIABJICHUS KPUCTAILIMYECKOTO BELIECTBA.

Buasr nedopmaruii.

Hab6nronenue Manbix aedopMarmii.

Ydennueckuii IKCIIepUMEHT, JJafopaTopHbie pad0Thl, IPAKTHKYM.

N3yueHne 3akOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenune yaenbHOM TEIUTOTHI IJIaBJICHUS JIba.

N3ydeHune CBOWCTB HACHIIIIEHHBIX TTAPOB.

N3mepenne abcomoTHOM BA@KHOCTH BO3/1yXa U OI[EHKA MAacChl TapOB B TIOMEIIICHUH.

W3mepenne kodduirenTa moBepXHOCTHOTO HATSHKEHHUSI.

Wzmepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JeopMaIiuu pe3uHOBOro o0pasiia OT MPUIOKEHHON K HEMY
CHJIBL.

Pasznea 4. daekTpoauHaMuKa.

Tema 1. dnexmpuueckoe noe.

DNEKTpU3aAUMATEN U €€ MPOSIBICHUS. DJIEKTPUUYECKUN 3apsan. J[Ba BuUIa 3JIEKTPUUECKHUX
3apsiioB. [IpOBOTHUKH, AMAIIEKTPUKHA M TOJYIMPOBOJHUKH. DJIEMEHTAPHBIN SJIEKTPUUYCCKUN
3apsii. 3aKOH COXPaHEeHUs HIEKTPUUECKOro 3apsija.

B3aumongettesBue 3apsioB. Toueunsie 3apsiabl. 3akoH Kyona.

Onekrputicekoe nose. Ero nefictBue Ha 31eKTpUUYECKUE 3apsi/bl.

HappsmkérHocts anexTpuyeckoro moins. I[IpoOubiit 3apsan. JluHum HanpsskEHHOCTH
ANEKTPUIECKOT0 1oJis. OTHOPOAHOE IIAEKTPUUECKOE MOJIE.

[ToTeHIIMaTbHOCTh AIEKTPOCTATUUECKOTO TOJIA. Pa3HOCTh MOTEHIIMAIIOB M HAIpPsHKEHUE.
[lofeHIanbHas  dHeprusi  3apsga B ANEKTPOCTATUUECKOM  TIOJIE. [loTenmuan
HIEKEPOcTaTUUecKoro mojs. CBs3p HANPSOKEHHOCTH TIOJSI W PAa3HOCTH TOTEHIIMATIOB ISt
BIIEKTPOCTATUYECKOTO OISl (KaK OJJHOPOIHOTO, TaK U HEOTHOPOIHOTO).

[TpuHIIUTT CyePIIO3UITNH YIIEKTPUUECKHUX TTOJICH.

[Tone Toueunoro 3apsiga. Ilome paBHOMepHO 3apshkeHHOU cdepbl. [lome paBHOMEpPHO
3apsOKEHHOTO 10 00bEMy Tmapa. Ilosie paBHOMEpPHO 3apsKEHHONW OECKOHEYHOW TUTOCKOCTH.
Kaptunbl nuHNI HANps>KEHHOCTU ATUX MOJIEH M 3KBUMIOTEHIIMATBHBIX TOBEPXHOCTEH.

[TpoBOTHUKY B AIEKTPOCTATUUECKOM TT0JI€. Y CJIOBHE PABHOBECHS 3aPsIOB.



JM3IeKTpUKHU B 3JIEKTPOCTATHUECKOM M0JI€e. J{u3aeKkTpuyeckas NpoOHUIIaeMOCTh BEIECEBA.

Konaencarop. 21eKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh MIJIOCKOT0 KOHIAEHCATOPA.

[TapamienpHOoe  coenuHeHue — KoHjeHcaTopoB.  IlocnemoBarenbHoe — coeiuHEHME
KOHJICHCATOPOB.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

JIBukeHue 3apsyKEHHOW YacTUIBI B OHOPOTHOM 3JIEKTPUUECKOM II0JIE.

TexHudyeckue yCTpPOMCTBA M TEXHOJOTUYECKHE MPOIECCHI: JIEKTPOCKOI, 3JIEKTPOMETD,
JNIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE JJEKTPONpHOOpOB, KOHAECHCATOPBly T'eHEpaTop
Ban ne I'paada.

JeMoHcTpauum.

YCTpolcTBO M IPUHUMIT JAEUCTBUS SJIEKTPOMETPA.

DNeKTpUUecKoe MoJjie 3aps>KeHHBIX IIapUKOB.

DIIEKTPUUYECKOE TOJIE IBYX 3apsKCHHBIX TUTACTHH.

Monens anekTpoctaTruueckoro reueparopa (Bau ne I'paaday:

[IpoBOIHUKY B AJIEKTPUUECKOM IIOJIE.

DneKTpocTaTHUecKas 3alluTa.

YcTpoicTBO U IeHCTBUE KOHAEHCATOPA ITOCTOSIHHON W TIepEMEHHOM EMKOCTH.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHEEHcaTopa OT IUIOMIAAU  IUIACTHUH,
pacCTOSTHUS MEXKIY HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus MEeKTPUUYECKOTO MOJIS 3apsyKEHHOT0,KOHJ@HCATOPA.

3apsiaKa U pa3psKa KOHAEHCAaTopa 4epe3 Pe3UcTop.

Y4deHnuyecKkuii IKCIIePUMEHT, JIa0OpaTOpPHbIe pad0Thl, IPAKTHKYM.

OrneHka cu1 B3auMOJICHCTBUSA 3apsKCHHBIX, TEIl!

Habmroienue npeBpanieHusi SHepTur 3apsHKEHHOT0 KOHJEHCATOpa B SHEPTUI0 H3ITYYCHUS
CBETOJINO/1A.

W3ydeHue mpoTeKkaHus TOKa B L], COJIEpsKalleil KOHIEHCATop.

Pacripenenennie  pasHocTH JTIOTEHOUAIOB  (HAmpsHKEHWs) TMpU  IOCIEI0BATEIbHOM
COETMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psia KORIECHCATOpA Yepe3 pe3ucTop.

Tema 2. Ilocmoannwiii 31eKmpuydecKuii mox.

Cuita Toka. [ToCTOSTHHBIN TOK.

VcnoBusi  CylecTBOBaHMS, MOCTOSHHOTO JJIEKTPUUECKOrO TOKa. VICTOUYHMKM —TOKa.
Hamnpsokenne U u OZIC €.

3akoH OMa JJIsL, y9acTKa L.

DIeKTpUUecKoe CONPOTUBIICHNUE. 3aBUCUMOCTh COITPOTUBIICHUS OJJTHOPOIHOTO MPOBOIHUKA
OT €ro JJIMHBI U IUIOWE/INA [TI0NIEPEYHOr0 CeYEHUs. Y ACIbHOE CONPOTUBIIEHNE BEILIECTBA.

[TocnenoBarenbHOE, MNapaUIeIbHOE, CMEIIAHHOE COEAMHEHHE MPOBOJHHUKOB. Pacuér
pa3BeTBIEHHBIXONCKTprueckux 1enei. [Ipasuna Kupxroda.

Pa6ota sgeksprueckoro Toka. 3akoH [xoyms—JIenia.

MOIHEETH BIEKTPUUECKOro ToKa. TemnoBas MOITHOCTb, BbIJIEIsIEMAsi HA PE3UCTOPE.

O/1€C mBHYTpEHHEE CONPOTUBIIEHNE UCTOYHHKA TOKa. 3aKkoH OMa /17151 TOJTHOM (3aMKHYTOM )
ANEKTPUUECCKOU 11enu. MOoIIHOCTh UICTOYHUKA TOKA. KOopoTkoe 3aMbIkaHue.

Kouencarop B menu mocTOSTHHOTO TOKA.

TexHuueckne yCTpOHWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETD,
peocEat, CUETYMK IIEKTPUIECKON SHEPTUN.

JdeMoHcTpanmnm.

N3mepenne cuitbl TOKa M HAPSHKSHHS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANPSOKEHUS] IS PE3UCTOpa, JIaMIIb
HaKaJINBaHUS U CBETOIMO/IA.

3aBUCUMOCTh COINPOTHUBIICHUS LMJIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAIN
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.



HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT COIPOTUBIIEHUS PU IIOCTOSTHHOM HaIIPsKEHI My

[Ipamoe uzmepenue DJIC. KopoTkoe 3aMblKaHUE TajJbBaHUYECKOTO 3JIEMEHTA W OLIEHKA
BHYTPEHHETO COIIPOTUBIICHHUS.

Cnioco0ObI coeHEHUsT UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3HOCTH IOTEHIMAIOB MEK/Y MTOJIFOCAMU HCTOYHUKA TOKA OT CUJIbI TOKa B
LEIH.

Y4eHn4ecKkuil IKCIePUMEHT, J1adopaTopHbie pa0oThl, IPAKTHKYM.

HccenenoBanue CMEMIAHHOTO COEMHEHUs PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS IS JJaMIIbl HAKAIUBAHUS.

VBenudeHue npesaena u3MepeHus amnepmMerpa (BoJIbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHET0 CONPOTUBICHUS] UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu DJ]C ranbBaHMUECKOI0 JIEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMBbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEKY MTOJIFOCAMY, HETOMHUKA TOKA OT CUJIbI TOKA B
LEIH.

HccnenoBanue 3aBUCMMOCTH MOJI€3HOM MOIIIHOCTH UGTOMHIKA TOKA OT CUJIBI TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

OnekTpuueckas MPOBOAUMOCTh PA3JIMYHBIX “\BEHIECTB. JJIEKTPOHHAas MPOBOJUMOCTD
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHBIICHWS  METAUIOB  OT  TEMIIepaTyphl.
CBepXnpoBOIUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA SAEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOcTBeHHass M MPUMECHAs MPOBOJUMOCTb IMOJIYHPOBOAHHUKOB.
CsoticTBa p—N-niepexona. [lomynpoBoJHUKOBBIE TPUOOPHI.

ONEKTPUYECKUH TOK B AJIEKTPOJIHTAX. {DJCKTPOIUTUYECKAS AUCCOLUALMS. DIEKTPOJIU3.
3akonbl Dapazes A 3IEKTPOIIN3a.

OneKTpuueckuid TOK B ra3zax. (CaMOCTOATENbHBIM M HECAMOCTOSATEIbHBIA pa3psl.
Pa3znuuHble TUIIBI CaMOCTOATENBHOT O, pa3psaa. Monnus. [lna3ma.

TexHuueckue ycTpOWCTBAw U IPAKTUYECKOE TPUMEHEHHE: Ta30pa3psiiHbIe JIaMIlbl,
AJIEKTPOHHO-JIyueBasi TPyOKay, MOIYHIPOBOJHUKOBBIE MPUOOPHI: THOJ, TPaH3UCTOp, (poToanon,
CBETOJIMOJl, TallbBaHWKA, palUHUPOBAHWE MEAM, BbHIIUIABKA AJIIOMHHMS, OSJEKTPOHHAs
MHUKPOCKOIIHS.

JdemMoHcTpaumu.

3aBUCHUMOCTb COIIPOTUBIECHNS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB IJI@KTPOJIUTOB.

3akoHsbI 2neKTpesin3a dapanes.

HckpoBo# pa3psa v IPOBOAMMOCTh BO3AyXa.

CpaBHEeHHE IPOBOAMMOCTH METAJJIOB U MOJIYIIPOBOJIHUKOB.

OpnHOCTOPOHHSSA MPOBOIUMOCTD JUO/IA.

Y4eHnHEeCKUM IKCIIEPUMEHT, J1a0opaTopHbIe pad0oThl, IPAKTHKYM.

Ha@meaetne sanexTpousa.

Vsmepenue 3apsia OJHOBAJIEHTHOIO HOHA.

VléesienoBanye 3aBUCIMOCTH COITPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIEPATYPHI.

Cusatre BobT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

DuU3nYeCKUl MPAKTHKYM.

Crioco6b1 n3MepeHus: pU3MUECKUX BETUYMH C MCIIOJIb30BAaHHEM aHAJIOTOBBIX U IM(POBHIX
U3MEpPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CUCTEM. AOCOIIOTHBIE U
QTHOCHUTENIbHBIE ~ TOTPEIIHOCTH  M3MEpeHMH  u3mueckux BenuyuH. OlleHKa TpaHuIl
MTOTPEUIHOCTEM.



[TpoBeieHNE KOCBEHHBIX U3MEPEHUM, UCCIEAOBAaHNH 3aBUCUMOCTEH (DM3UUICCKUX BEITUYMH,
MPOBEpPKa MPEAJIOKEHHBIX THUIIOTE3 (BHIOOp M3 paboT, ONMHMCAHHBIX B TEMATHYECKUX pas3fieinax
«YYeHNYECKHI SKCTIEPUMEHT, 1a00paTOpHBIC PAOOTHI, IPAKTHKYM)).

Me:xnpeaMeTHbIE CBSI3H.

W3ydenne kypca Gu3uKU yriyOoJ€HHOTO ypoBHS B 10 Kiacce OCyIIECTBISAETCS C ydeToM
COJIEPXKATEIBHBIX MEKIIPEAMETHBIX CBSI3€M C KypcamMH MaTEMaTHKH, OHOJIOTHM, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

MexnpeaMeTHble NOHATHS, CBSI3aHHbIE C H3y4YE€HHMEM MeETOAOB; HAYYHOI'O
MO3HAHUS: SBJICHUE, HAy4YHBIA (aKT, TUMOTe3a, (U3NYECKas BEIMYMHA, 3aKOH, TEOpus,
HaOJI0/IeHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, MOJIENb, U3MEPEHUE, MOTPEIIHOCTH U3MEpPEHHIA,
U3MEpUTENbHBIC TPUOOPHI, U(POBast J1abopaTopusi.

MarteMaTuKa: perieHrue CucTeMbl ypaBHeHUH. JInHeitHas QyHkumsy, Hapadoia, runepOoia,
uX rpaduku U cBoiicTBa. TpuroHoMerpuueckue GyHKIUU: CHHYC, KOCUHYCY TAHT€HC, KOTAaHTEHC,
OCHOBHO€ TPHUTIOHOMETPHUUYECKOE TOXKIAECTBO. BEKkTOpsl M MX HPOEKHKMH HAa OCH KOOPAMHAT,
CJI0’)KE€HHE BEKTOPOB.

Buosiorusi: MexaHnueckoe IBUKEHHE B KUBOU MPUPOAE, Ady3usi, ocMOc, TeI000MeH
J)KUBBIX ~ OPraHM3MOB, TEIUIOBOE  3arpsi3HCHHE  OKPYIKAIOIIEH  Cpelbl,  yTWIn3aIus
OMOOpPraHNYECKOro TOILIUBA JAJISl BHIPAOOTKH «TETIOBOW Wl 3NEKTPOIHEPTUH, TTOBEPXHOCTHOE
HATSDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, STICKEPUHECKUE SIBJICHHS B )KHBOM MPUPOJIE.

XuMHusi: JUCKPETHOE CTPOCHHUE BEIIECTBA, CEPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAsI Macca, MoJIydYeHne HAaHOMAaTEePUAJIOB, TEINIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEH U
ra3oB, JKUJIKHE KPHUCTAUIbl, SJEKTPUYECKUC % CBOMCTBA METAJUIOB, DJJICKTPOJIUTHYECKAS
JIUCCOIMAINS, TAIbBAHUKA, YJICKTPOHHAST MUKPOGKOLIHISI.

I'eorpadusi: BnaxHOCTh BO3yXa, BETPBE, 0apOMETp, TEPMOMETP.

TexHosorusi: npeodpa3zoBaHre IBIHKCHHN C HCIIOIH30BAHHEM MEXAHU3MOB, YUET CYXOro
U OKUAKOTO TPEHHUA B TEXHHUKE, CTarTMyeCKue KOHCTPYKUMU (KPOHIITEHH, peméryarbie
KOHCTPYKIIMH), UCIIOIB30BaHUE 3aKQHOB COXPAHEHHUS MEXaHUKU B TEXHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ib BHYTPEHHELO CropaHus, MapoBas TypOuHA, OBITOBOI XOJOAMJIBHUK,
KOHJIUIIUOHEP, TEXHOJOTUM TIOIYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMATEepHaJIOB, W  HAHOTEXHOJOTHUH,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30paA3PsAHBIC JTAMIIBI, TOTYITPOBOIHUKOBBIE MPUOOPHI, TaTbBAHUKA.

11 KJIIACC

Pa3nen 4. DiekTpoauHaMuKa.

Tema 4. Mazrnumnoe none.

BSaHMOHeﬁCTBHG MMOCTOSAHHBIX MAarHuTOB W IIPOBOAHHMKOB C TOKOM. MarsutHoe mnoie.
Bextop marHutHOM MHIYKIUU. [[pUHIIMT Cynepno3UIIMy MarHUTHBIX ToJiei. JINHUKM MarHUTHOM
HHAYKIOUU.

MarHatHoe" ojie MPOBOAHUKA C TOKOM (TIPSMOTO MPOBOJHUKA, KATYIIKH U KPYrOBOTO
BUTKa). OfBIL Ipcrena.

Cunia Ammepa, e€ HarpaBJICHUE U MOTYJIb.

Crma Jlopenna, e€ HampaBJeHHE W MOAYJb. JIBHKEHUE 3apsHKEHHON YacTHUIIBI B
OJTHOPOIHOM MarHuTHOM mose. PaGora cuisl Jlopenna.

MarauTHOe 1oJj1e B BemecTBe. DeppoMarHeTHKH, apa- U THaMarHeTHKH.

TexHUYECKHE YCTPOMCTBA M TEXHOJIOTUYECKHE TMPOILECCH: MPUMEHEHHE MOCTOSHHBIX
MAarHUTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpojBUTraTeNb SKoOU, YCKOPHUTEIU
IEeMEHTAPHBIX YaCTHII.

JdemoHcTpaumu.

KaptuHa nuHMII MHAYKIUM MarHUTHOTO TIONSL TIOJIOCOBOTO M TMOJKOBOOOPa3HOTO
IIOCTOSIHHBIX MAarHuToB.



Kaptuna nuHMIA MarHUTHOM WHAYKIUU TMOJS JJIMHHOTO HPSIMOTO MPOBOJHUKAw W
3aMKHYTOT'O KOJBILIEBOTO MPOBOJHUKA, KATYIIIKH C TOKOM.

B3anmopencTerue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

Hab6nronenue ABMKEHUS MydKa 3JIEKTPOHOB B MAarHUTHOM TIOJIC.

[TpuHIMIT NEHCTBHS STEKTPOU3ZMEPUTEIEHOTO MPUOOPA MATHUTOIICKTPUUECKON CUCTEMBI.

Y4yeHuveckuii IKCIIEPUMEHT, J1a00paTOpHbIe pad0oThl, IPAKTUKYM.

WccnenoBanue MarHUTHOTO MOJISt TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (heppOMarHeTUKOB.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuibl Amrmepa.

N3yuenue 3aBUCUMOCTH CHJIBI AMIIepa OT CHJIbI TOKA.

OnpeneneHrie MarHUTHOM UHAYKIIMK Ha OCHOBE U3MEPECHUSL/CHIIbIAMITEpA.

Tema 5. dnekmpomaznumnas uHOyKyus.

SIBneHue 3neKTpOMarHUTHOW HMHAYKUMH. 1loTOK Bekr@pa=MarHuTHOM MHAYKIMU. D/(C
WHIYKIUWA. 3aKOH 3JeKTpoMarHuTHOM uHAaykiuu Dapanesr BuxpeBoe anekTpuueckoe IMoJie.
Toku ®dyko.

OJ1C uHAYKIIMY B TPOBOJHUKE, IBIKYIIEMCS B'QIHOPOIHOM MarHUTHOM IIOJI€.

[IpaBuio Jlenna.

NunyktuBHOCTh. Karymka HWHIAYKTHBHOCTM B LIENM IIOCTOSSHHOIO TOKa. fIBieHue
camouHaykiuu. IJ1C caMOMHAYKIIWH.

DHeprusi MarHuTHOTO TOJISl KATYIIKUA C TOKOM,

DJIEKTPOMArHuTHOE MOJIE.

TexHu4eckue yCcTpoicTBa U TEXHOMOTHYECKUE TPOLIECCHI: MHIYKIIMOHHAS T1€4Yb, COJICHOMI,
3alUTa OT JICKTPU3AIMHU TEJ IPU ABMKEHUH B MATHUTHOM T10JI€ 3€MJIU.

JleMoHCcTpaumnm.

HabGnronenue sBIeHUs 3J€KTPOMArHUTHON WHYKITUH.

UccnenoBanmne 3aBucumoCer JJIC WHAYKIIMU OT CKOPOCTH HM3MEHEHUS MAarHUTHOTO
MOTOKa.

IIpaBuno Jlenna.

[Tagenue MarauTa B ATFOMHUHUEBOM (MEIHOM) TpyOe.

SIBiieHnE CaMOMHAYKIUH.

Hccnenosanue 3aBucumvocty 3/]C caMOMHAYKIIMM OT CKOPOCTH M3MEHEHUsSI CHUJIbI TOKA B
TN,

YdennueckuiaKCepuMeHT, JJa0opaTopHbie Pa00ThI, IPAKTHKYM.

WccnenoBanue siBJICHUS DIEKTPOMATHUTHON UHAYKITUH.

OrnpeneneHNEeMHIYKIIMM BUXPEBOTO MATHUTHOTO TOJISL.

Uccnenepanue siBIeHUs CAMOUHYKITUH.

COopra Mofienu 2IeKTPOMAarHUTHOTO TeHepaTopa.

Pazjien.S. KoJsiebanus u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarennuas cucrema. CBoOOIHEBIE KOJIEOAHUS.

Papmonnueckne  konebanus.  KunHemaTumdeckoe W JWHAMUYECKOE  OTMHCAHHUE.
DHCPEETUYECKOE  ONMUCAaHWEe (3aKOH COXpaHEHWs MEXaHW4YeCKoW dHepruu). BwiBox
AUHAMUYECKOTO OMHCAHUS TApMOHHMYECKHX KONEOaHWM W3 HX DHEPreTUYecKoro u
KIHEMATHYECKOTO OTFCAHMS.

Amvrutyna u ¢dasza xonebanuii. CBA3b aMIUIUTYIbI KOJEOAHUN UCXOAHOW BETUYHMHBI C
aMIUIUTY/IaMU Kojie0aHui €€ CKOPOCTU U YCKOPEHHSL.

[Tepuon u vactora konebanuii. [leproa Manbix CBOOOTHBIX KOJEOAHUN MAaTEeMaTUYECKOTO
MasTHHKA. [lepro cBOOOIHBIX KoJIeOaHU TTPYKUHHOTO MAasSTHHKA.



[TonsiTre o 3aTyxarommx KoneOaHusx. Bernyxaennrpie konebanus. Pesonanc. Pezonancuas
KpuBas. BiusHue 3aryxanus Ha BUJl PE30HAHCHOW KPUBOW. ABTOKOJICOAHUSI.

TexHUUeCKHuE YCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: METPOHOM, 4Yachl, (Ka¥esiu,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

JlemoHCcTpanmnu.

3anuch Kojae0aTenbHOr0 ABMKCHHUS.

HaGmroienne He3aBUCUMOCTH MTEPHO/Ia MAJTBIX KOJICOaHHH rpy3a Ha HUTH OT aMILTUTY/IBI.

HccnenoBanue 3aTyXamIUX KoJieOaHUM W 3aBUCHMOCTH IepHoja CBOOOIHBIX KOJIeOaHHi
OT CONPOTHUBJIEHUS.

HccnenoBanue konebaHWil Tpy3a Ha MAacCHUBHOM NpYXHHE C LENbl0 (HOPMUPOBAHUS
MpeJICTaBICHU 00 UeaTbHON MOJCIN IPYKUHHOTO MAasITHHKA.

3aKoH COXpaHEeHMsI SHEPTUU IpU KoieOaHUsIX rpy3a Ha MPYKUHE,

HccnenoBaHue BRIHYKICHHBIX KOJICOAHHIA.

Habmroienue pesonanca.

YdeHnueckuii IKCIIEPUMEHT, JJa0opaTopHbIe Pad0ThI, IPAKTUKYM.

W3mepenue nepuoia cBOOOAHBIX KOJIeOaHUN HUTSHOTO W, IPy»KUHHOTO MasiTHUKOB.

N3ydeHne 3aKOHOB JBM)KEHHUS Tella B X0J1e KosieOaHUi Ha yIpyroM MojBece.

N3yueHue ABUKEHUS HUTIHOIO MAasTHHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONIMXsK0Ie0aHui.

HccnenoBaHue BRIHYKICHHBIX KOJICOAHHIA.

Tema 2. Dnexmpomaznummnosie KoiedOanus.

KonebOarenbuplli KoHTYp. CBOOOJHBIC "®JCKIFPOMAarHUTHBIC KOJCOaHUS B HJICAJIbHOM
kosnebatenbHOM KOoHType. Dopmyna Tomcosa. Bs3b aMIUTyasl 3apsga KOHAEHCATOpa C
aMIUIUTY/I0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUU B UACAIHLHOM KOJeOaTeIbHOM KOHTYPE.

3aryxaromuye JJIeKTPOMAarHuTHbIE, KojeOaHus. BbIHYXICHHBIE SJIEKTPOMArHUTHBIC
KoJie0aHusl.

[lepemenHbIii TOK. MOIIHOCTD TNEPEMEHHOIO TOKAa. AMIUIUTYJHOE M JAEHUCTBYIOIIEe
3HAUEHUE CUJIBI TOKA M HAMPSIKEHHS TIPU pa3iInuHON opMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BPEMEHU.

CunycongaibHblid IEPEMEHHBIN TOK. Pe3nctop, KOHIEHCATOp M KATylIKa WHIYKTUBHOCTHU
B LIENW CUHYCOUJAIBLHOIO MEPEMEHHOTO TOKA. Pe3oHaHC TOKOB. Pe30HaHC HanpsKeHU .

Uneanvueiii Tpanedopmarop. [IpousBonacTBo, mepenaya U moTpeOeHUE SIEKTPUUYECKOM
SHEPIUM.

DKOJIOTMYECKNE+PUCKN TPU MPOU3BOJICTBE 3JIEKTpodHEpruu. KynbTypa HCHonb30BaHUS
ANEKTPOIHEPTUU B MOBCEAHEBHOM )KU3HH.

TexHnuecKue s, ycTpOMCTBA M TEXHOJOTMYECKHE MPOLIECCHI: DJIEKTPUYECKUM 3BOHOK,
reHepaTop NePEMeHHOr0 TOKa, IMHUHU JIEKTpoIepeaay.

Jemoncrpannm.

CBQOOIHBIC IEKTPOMArHUTHBIC KOJICOaHUSI.

3aBUCHMOCTh YaCTOTHI CBOOOIHBIX KOJeOaHU OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuuniorpaMmel SJIEKTPOMarHUTHBIX KOJICOaHUA.

PenepaTop He3aTyxaroMMX IEKTPOMATHUTHBIX KOJICOAHHIA.

Mopenb 3JeKTPOMarHUTHOTO T'eHepaTopa.

BrinyxeHHBIE CHHYCOHIaTbHBIE KOJIeOaHusl.

Pe3ucrop, karymka MHAYKTUBHOCTA U KOHAEHCATOP B LIETIH IEPEMEHHOTO TOKA.

Pe3oHanc mpu mociie1oBaTeNbHOM COEAWHEHUU PE3UCTOPA, KaTYIIKM WUHAYKTUBHOCTH U
KOH/JIEHCATOopa.

VYcTpoiicTBO M MPUHIIMIT AEUCTBHS TpaHCchopMaTopa.

Mopnenb TMHUY AIIEKTPOIIEPEAAUN.



YueHUu4eCKHuii IKCNEePUMEHT, JIa0opaTopHbIe PpadoThl, MPAKTHKYM.

Nzyuenune tpanchopmaropa.

HccnenoBanue nmepeMEeHHOr0 TOKa 4depe3 IMOCIeA0BaTeNIbHO COeIMHEHHBIE KOHIEHCATOD,
KaTYyILKY U PE3UCTOP.

HabGmronenue 31eKTpOMarHuTHOTO PE30HaHCa.

Hccnenoanue paboThl MICTOYHUKOB CBETA B LIETIH [IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaAZHUMHbBIE 60JIHbL.

MexaHuyeckue BOJIHBI, YCJIOBHsSI UX pacmpocTpaHeHus. l[lomepedHbi€, U 41po/0JibHbIE
BOJIHEL. [lepro, CKOpOCTh pacmpocTpaHeHHs U JJIUHA BOJHBL. CBOMCTBayMEXaHWIECKUX BOJIH:
OTpakeHHe, IpeJoMiieHue, nHTeppepeHus U TudpaKus.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa Tona. TemMOp 3ByKa,

[IIymoBoe 3arpsi3HEHHE OKPYKAIOIIECH Cpeibl.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUSI M3JTYYCHHS SJICKTPOMATHUTHBIX BOJIH. B3anMHuas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBolicTBa  3JEKTPOMAarHUTHBIX  BOJIH: OTPAXCHHE, , WPCIHOMIICHUE, MOJISIpU3aIus,
uHTephepeHIus U TudpaKius.

[IIkama 2MEKTPOMArHUTHBIX BOJH. [IpuMeHeHUe AIIGKTPOMATrHUTHBIX BOJIH B TEXHUKE H
OBITY.

[TpuHIMITBI paIOCBSA3U U TENEBUICHUS. Pannosiokaliusi.

DNEKTPOMarHUTHOE 3arps3HEHNUE OKPYKAIOIIEH CPEbI.

TexHUYECKHE YCTPONCTBA M MPAKTUYCCKOE NMPHUMEHEHHUE: MY3bIKaJIbHBIC WHCTPYMCHTEHI,
pamap, paauoONpUEMHHK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meub, ynbTpa3ByKoBas
JTUATHOCTHKA B TEXHUKE U MEIIUIIMHE.

JleMoHCcTpanuu.

OO6pa3oBaHue U pacnpOCTPaHEHUETTONCPESTHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromieecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHMOCTb JTTUHBI BOJIHBI OF 9aCTOTHI KOJICOAHMIA.

Habmroienue orpaskeHus U IPeIOoMIICHHS] MEXaHUUYECKHUX BOJIH.

Hab6monenne nuntepdepentim v AMPpaki MEXaHUUECKHUX BOJIH.

AKYCTHUYECKHI pe30HaHE.

CBoiicTBa ynpTpa3ByKa U €ro MpUMEHEHHE.

Habmtonenue CBS3UM _TI'POMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUTUTYIOM W YacTOTOM
KoJIeOaHui.

HccnenoBanue , CGBOWCIB  DIIEKTPOMATHUTHBIX  BOJIH:  OTpPaKEHHE, MpeloMIICHHE,
nosisipusanus, Audpaxkis, MHTephepeHITns.

O6HapyxeHUSHHbPAKPACHOTO U YIBTPapUOIECTOBOTO U3TyUEHHI.

Y4eHn4eCKuii IKCEPUMEHT, JIa00paTOpHbIe PadoThl, MPAKTHKYM.

W3ydeHne mapaMeTpoB 3ByKOBOW BOJIHEI.

N3yuenne paetipocTpaHeHuUsI 3ByKOBBIX BOJH B 3aMKHYTOM MTPOCTPAHCTBE.

Tema4,.Onmuxa.

[IpaMmogrHeiiHoe pacpoCTpaHEHHEe CBETa B OJHOpoAHOUM cpene. JIyu cera. ToueuHbii
UCTOYHHMK CBETA.

Otpaxenune cBera. 3akoHBI OTpakeHHs cBeTa. [locTpoeHue n300pakeHUN B TUIOCKOM
3epkaie, Chepuueckue 3epkania.

Hpenomnenne cBeTa. 3aKOHBI TMPENOMIIEHUS CBeTa. AOCOIIOTHBIM  TTOKa3aTelb
nperomiieHus. OTHOCHUTENBHBIN TMOKa3aTenb mpeiaoMieHus. [loCTOSHCTBO 4YacTOTHI CBeTa W
COOTHOIIIEHUE JIJTMH BOJIH TIPHU TMEPEX0Ji€ MOHOXPOMATHYECKOTO CBETA Uepe3 TPaHUIly pasnena
IOBYX ONITUYECKUX CPE.

Xon nyueit B npusme. Jucnepcus ceera. CioxHbINM cocTaB Oenoro cBera. LIBer.

[TonHoe BHYTpeHHEee oTpakeHue. [IpenenbHbIil yro MoJIHOr0 BHYTPEHHETO OTPaKEeHUS.



CoOupatonue u pacceuBaronue IUH3bL. ToHkas nuH3a. DOKYCHOE pacCTOSHHE: U
ONTHYECKasl CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUSI TOHKOW chepruyuecKon
JUH3BI OT €€ TEOMETPUU U OTHOCUTEIIBHOTO MOKA3aTes MPETIOMIICHHUS.

®opmylia TOHKOH JIMH3BL. Y BEIMYEHHUE, JaBAEMOE JIMH30M.

XoJ Jiy4a, IpOIIEAIErO JIMH3Y MO/ POU3BOJIBHBIM YIJIOM K €€ IIaBHOW ONTUYECKOW OCH.
[Toctpoenue n300paxeHuit TOUKH U OTpe3Ka MPSAMOM B COOUPAIOIITIX
Y PacCEeMBAIOIMX JIMH3aX U UX CUCTEMax.

OnTuueckue npubdopsl. Pazpemaronias ciocoOHocTh. ['11a3 Kak onTuyeckas cucrema.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON OTITUKH.

BonnoBas onrtuka. HMurtepdepenuus cBeta. KorepeHTHble HWCTOYHUKU. Y CIOBHS
HAOMIO/IEHUST MAaKCUMYMOB M MHUHHUMYMOB B HWHTEp()EPEHIIMOHHON % KapTUHE OT ABYX
KOT€pEHTHBIX UCTOYHUKOB. [IprMeps! kitaccuuecknx nHTep(epeHIINOHHBIX/CXEM.

Hudpakmus cBera. JludpaknuoHHas pemeéTka. YCIOBHE HAOGIIONCHUS TIJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBEeTa Ha NU(DPAKHUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue yCTpPOHMCTBA M TEXHOJOTMYECKHE MPOHEEEhl: OYKH, JIyNa, IEPUCKOIL,
doToanmapar, MHUKPOCKON, IPOCKIMOHHBIN armapaTr, [POCBETICHHUE OINTHUKH, BOJOKOHHAs
onTHka, TuppaKIuOHHAs PEeIIETKA.

JleMoHCcTpaumnu.

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBanue npenomieHus CBETa.

Habntoienue noaHoro BHyTpeHHEro oTpakeHus. Mojienb cBeToBoa.

HccnenoBanue xoaa CBETOBBIX MYYKOB YEPE3 IOCKONAPAIUICIBHYIO TIJIACTUHY U MIPU3MY.

HccnenoBanue CBONCTB N300pakKeHUN BWIMHBAX.

Moenu MEUKpPOCKOIIA, TEJIECKONA.

Hab6nronenue naTepPEpeHITNN CBETA.

HabGmonenue 1BeToB TOHKUX HICHOK.

Habnronenue nudpakuuu cBeta.

N3ydeHne AuppakiMOHHOMPEIIETKH.

Habmtonenue nudpakiinoHHOTO CHIEKTpa.

HabGmronenue nucniepcuu ceerta.

Habmroienue nonsipusaiiim cBeTa.

[TpumeneHue nosSPONI0B I U3YyUEHUST MEXaHUYECKUX HATIPSHKCHUI.

Ydennueckuii IJKCIEepUMEHT, JJa0opaTopHbIe pa00ThI, IPAKTHKYM.

N3Mepenne noka3agens NpeaoMIIeHUs CTEKIIA.

HccnenoBaHes3aBUCUMOCTH (JOKYCHOTO PACCTOSIHHSI OT BeIIeCTBa (Ha MpUMEpe >KHUIIKHX
JIUH3).

H3mepenue OKyCHOT0 pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[Tonmy4yenu@sso0pakeHNs B CUCTEME U3 TIJIOCKOTO 3€pKajia U JIMH3HI.

[TonyweHne'M300pakeHNs B CUCTEME U3 JIBYX JIMH3.

KoHCTpyrpoBaHue TEIECKOMUYECKUX CHCTEM.

HabGutoienne nudpakumu, nHTepEpEeHITNN U MONISIPU3AIIUU CBETA.

V3yuenune nmonsipusaiiuu cBeTa, OTPAKEHHOTO OT MMOBEPXHOCTH TUAICKTPHKA.

Msyuenne naTepdepeHInm 1a3epHOTO U3ITYICHUS Ha ABYX IIENSIX.

Habmonenue nucniepcum.

Hab6monenue u uccnenoBanue AU pakiiMOHHOTO CIIEKTpA.

N3mepenne 1iIMHbBI CBETOBON BOJIHBI.

[TomyueHue ciekTpa U3My4eHHUs] CBETOMO/IA TIPU TOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3zgen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEILHOCTH.

['paHunbl MPUMEHUMOCTH KJaccM4eckoil MexaHuku. llocTymarsl crnenualbHOW TEOpUU
OTHOCHUTEIILHOCTH.



[TpocTpancTBeHHO-BpeMeHHOW  umHTepBasl.  IIpeoOpazoBanusi  Jlopenma.  YcioBue
NPUYMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHHE BPEMEHU U COKpALEHUE
JUTHBL.

OHeprusi U UMITYJIbC PEISATUBUCTCKOM YaCTULIBI.

CBs13b MaccChl ¢ SHEPTUEH U UMITYIILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPT Ul TTOKOsI.

TexHu4eckne yCTpOHCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIYTHUKOBBIE WHPUEMHUKH,
YCKOPHUTEIIN 3apsKEHHBIX YACTHII.

Y4eHUYeCKU IKCIIEPUMEHT, JIaOopaTOpHbIE Pa0OTHI, MPAKTUKYM.

OnpezneneHre UMITYJIbCA M SHEPTHH PEISATHBUCTCKUX YacTull (moagdororpadusim TpekoB
3apsKEHHBIX YaCTHIl B MArHUTHOM TIOJIE).

Paszgea 7. KBantoBas pusuka.

Tema 1. KopnyckyaapHno-60ano6oii 0yanusm.

PaBHoBecHoe TemioBoe wu3NydeHue (U3NydeHHe aOCONIOTHO UEpHOro Teia). 3aKOH
cmenieHus: Buna. I'unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIBC (POTOHA.

®oroaddexr. Onbitel A. I'. CroneroBa. 3akonsl hoToaddexta. YpaBHeHue DiHIITEHHA
st poroaddexra. «Kpacuas rpanuna» Goroaddexra.

JlaBneHue cBera (B YAacCTHOCTH, JaBleHHE CBETa wHa' aOCOJIIOTHO TMOMIOMIAIOIIYI |
a0COTIIOTHO OTpakaromnyro moBepxHocTh). OnbiTel [1.4H. JleGenena.

BonnoBeie cBoiicTBa uactul. Bonnbsl e bpeinsa.wnuna BonHbl ne bpoiins u pa3Mepsl
00JlacTH  JIOKaNW3allMK  JABWXKYIIEHCS  4acTullbl.  KopmycKylspHO-BOJTHOBOM — JAyalH3M.
Judpakius 31eKTPOHOB Ha KpUCTAIIaX.

Crenuduka u3mepenuii B Mukpomupe. COQTHOIMEHNS HeonpenenéHuocTei [ eizenoepra.

TexHUuyecKkue yCTpOICTBA M TEXHOJOTMUECKHE IMPOILIECCHI: CHEKTPOMETpP, (OTOIIEMEHT,
(dboToIaTYNK, TYHHEJIBHBIA MUKPOCKOII, GOJIHEYHAsE OaTapesi, CBETOIUO/.

JleMoHCcTpanuu.

®oT03(hPeKT HA YCTAHOBKE ¢ HUHKQBOU IIJIACTHHOM.

HccnenoBanue 3aKk0HOB BHENTHET0 PoTodddexra.

WccnenoBanue 3aBUCUMOCTH COITPOTUBIICHUSI TIOTYTIPOBOIHUKOB OT OCBEIIEHHOCTH.

Cseroguog.

Conneunas Oarapes.

Ydennueckuii IKCIEPUMEHT, JJa0opaTOpHbIe pad0ThI, IPAKTHKYM.

Hccnenosanue oropesucropa.

W3mepenne nocrosHHOM [Inanka Ha ocHOBe uccnenoBanus hoTodddexra.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€pe3 CBETOANO/ OT HAMPSIKEHHUSI.

Tema 2. Qusnka amoma.

OMBITHI 110 UCCIIEIOBAHMIO CTpOeHus atoma. [imanerapuas moens atoma Pesepdopra.

[Toctynatel Bepa. M3nyuenue u mornomieHne (GOTOHOB MpH MEpexXoje aroMa C OJHOTO
YPOBHS SHEPTHU HaIPYTOM.

Bunprenextpon. CrieKTp ypOBHEW SHEPTHHM aTOMa BOJOPOA.

CnoHTaHHOE U BEIHYXKJEHHOE H3TyueHue ceera. Jlazep.

TexHUYeCKHE YCTpPOWCTBA U TEXHOJOTMYECKHE TMPOIECCHhl: CHEKTPaJIbHbIN aHaIu3
(criekTpOEKoOI), J1a3ep, KBAHTOBBIA KOMIIBIOTEP.

JemMoHcTpaumu.

Mopenb omnbiTa Pezepdopaa.

Habnronenne muHeHyaThIX CIIEKTPOB.

VYCTpoiCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOIIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

YdeHnuecKkuii IKCIIEPUMEHT, JJa0opaTopHbIe pa00ThI, IPAKTUKYM.

Habmonenue nuHeiiuaToro crnekrpa.



HccnenoBanue crnekTpa pa3peKEHHOI0 aTOMapHOTO BOJAOPOAA M M3MEPEHHE MOCTOSHHON
PunGepra.

Tema 3. Qusuka amomHo20 A0pa u 371EMEHMAPHBLIX YACHUY,.

Hyxnonnas monens sinpa ['eiizenOGepra—lBanenko. 3apsan sapa. MaccoBoe MUCTORSIpA.
N3oTomnbl.

PannoaktuBHOCTh. Anba-pacnag. DIEKTPOHHBIM W MO3UTPOHHBIN OeTa-pacmans [ amma-
U3JIy4CHHE.

3aKOoH pPaIMOAKTUBHOTO pacmana. PanuoakTuBHble u30TOmbl B mpipoae. CBoiicTBa
MOHU3HUPYIOUIETO U3JIyYeHUs. BiausiHue painoakTUBHOCTH Ha >KUBbIE OPTraMy3Mbl. ECTeCTBEHHBIN
¢don uznyuenus. Jlozumerpusi.

DHeprus CBSI3u HYKJIOHOB B sijipe. SnepHbie cuibl. [{edekT MacchLsiipa.

SAnepusie peakuuu. Jlenenne u cuHTe3 sAAep. Saepubie. pedkTophl. [IpoOiembl
YOPABJISIEMOTO  TEPMOSIZIEPHOIO CHUHTE3a. OJKOJOTUYECKHE AaCHEKTBI *pa3BUTUSA  SJACPHOU
SHEPreTHKH.

Mertoabl perucTpaluu U UCCIEAOBAHUS 3JIEMEHTAPHBIX YACTUIL

OyHIaMeHTalbHbIE B3aUMOJICHCTBUSA. baproHbI, Me30HbIHJienITOHbI. [IpencraBienue o
CrangapTHoit Moaenu. KBapk-TIIFOOHHAsI MOJIEINIb aIPOHOB.

O®usuka 3a npeaenamu CtannapTHoi Mojenu. TEvMHEasiMarepust 1 TEMHAs SHEPIHsL.

EnuncTBO msnyueckoit KapTUHBI MUPA.

TexHuuyeckue yCTpoiicTBa U TEXHOJIOTUYECKHE MPOLIECCHI: JO3UMETP, Kamepa BunbcoHa,
SAJIEPHBIM  PEaKTOp, TEPMOSICPHBI peakTop, aroMHas OomO0a, MarHUTHO-PE30HAHCHAS
Tomorpadus.

Ydennueckuii IKCIIEPUMEHT, JJA00PaTOPHBIE PA0OTHI, MPAKTUKYM.

HccnenoBanue TpekoB vacTuil (1o roToBeIM JpoTorpadusm).

UccnenoBanue pagnoakTuBHOTO (hOHA CHICTIONH30BAHUEM JI03UMETPA.

Wzydenue nornonieHus: 0eTa-uacTUl] aTlOMUHHAEM.

Pa3znen 8. JjieMeHThI ACTPOHOMHUN. U ACTPOPUNKH.

Oransl pa3BuTHs acTpoHOMUU. I pruKiiagHoe 1 MUPOBO33PEHUECKOE 3HAYCHHE ACTPOHOMHUH.
[TpruMEeHUMOCTH 3aKOHOB (PH3UKHAMIIST OOBICHEHUS MPUPOIBI KOCMUYIECKIX 00BEKTOB.

Metoabl acTpoHOMHUYECKHX ucciaeaoBaHui. COBpEMEHHBIE ONTHUYECKHE TEJIECKOIIbI,
paauoTeNiecKorbl, BHeaTMOC(hepHast aCTPOHOMMSI.

Bun 3Bé31H0r0 HeOa, Co3BE31Ms, IpKUE 3BE3/IbI, IJIAHETHI, X BUAUMOE JABHKEHUE.

ConneyHas cucrema.

Connue. Conneynas akTuBHOCTh. McTounuk sneprun ConHila v 3BE31.

3BE3/MbI, WX OCHOBHBIC XapaKTEPUCTUKHU. JluarpamMma «CHEKTpalbHBIA KJacc —
CBETUMOCTBY. 3BE3/bl«ITaBHON MOCIIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY sl
3BE31 TUJIABHOM  TMOCJENOBAaTEeNbHOCTH. BHyTpenHee crpoenune 3BE31. COBpEMEHHBIE
MIPEACTABICHUS (O TPOUCXOKACHUH U 3BOTOINH COJIHIIA U 3BE3/1. DTalbl )KU3HU 3BE3L.

Mneunsiid HyTs — Hama ["anakTtuka. [Tonoxxenue u nmwxkenne Connia B ['amaktuke. TUmsl
ranakTuk. PagioradakTHKy U KBa3apbl. YEpHBIE ABIPHI B siIpaxX rajlakTHK.

Bcesiennas. Pacmupenune Bceenennoil. 3akon XaO6ma. Pasz0eranue ranaktuk. Teopus
Bonbiiero B3peiBa. PennkroBoe nznyueHue.

Magcimrabnas ctpyktypa BeenenHoii. MeraramakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

YyeHuvyecKue HAOII0eHUs.

HaGmronenuss 3Bé3gHoro Heba  HEBOOPYXKEHHBIM  TJa30M € HUCHOJIb30BAaHUEM
KOMITBIOTEPHBIX TPWIOKEHUN IS  OMNpEACNICHUs] TOJOXKEeHHs HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be311s1 CeBEpHOro Moyapus 1 sipkue 3BE31bl.

Hab6nronenus B Teneckon JIyHbI, MIaHeT, TYMAHHOCTEH U 3BE3THBIX CKOTICHUM.

Du3nYecKHl MPAKTUKYM.



Crioco0b1 u3MepeHus (pU3NUEeCKUX BEIIMYUH C MCIIOIH30BAaHHEM aHAJIOTOBBIX M HU(POBHIX
U3MEPUTENIbHBIX TNPUOOPOB M KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHbIE U
OTHOCUTEIIbHBIC  TOTPEIIHOCTH  HM3MepeHuid  ¢usmueckux BenuumH. OneHka (TpaHui
MOTPEIIHOCTEH.

[TpoBeieHIE KOCBEHHBIX U3MEPEHUM, UCCICAOBAaHNI 3aBUCUMOCTEH (DM3UUICCKUX BEIUUHH,
MPOBEpKa MPEAOKEHHBIX TUMOoTe3 (BHIOOP M3 paboT, ONMHUCAHHBIX B TEMaTHYECKHX pa3lenax
«YYeHUYECKHI SKCIIEPUMEHT, 1a00paTOpHBIC PAOOTHI, IPAKTHKYM)).

O06o001aro11ee IOBTOPEHUE.

O06o0OmIeHrne ©  CcHCTEMaTH3allds COACPXKaHWS  pa3leNioB #&ypca *«MexaHUKay,
«MonekynspHas ¢u3MKa U TEPMOIAMHAMHKAY, «IDJIeKTpoAuHamMuKa», «KonebaHus M BOIHBDY,
«OCHOBBI CIIEIMANIBHON TEOpUU OTHOCHTENbHOCTHY», «KBanTOBas / Pu3uka», «IIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp (Gu3uMKM M acTPOHOMHHM B 3KOHOMHMYCCKOM, TEXHOJIOIMUECKOM, COIMAJIbHOM H
ITUYECKON cdepax [eATeNbHOCTH 4YeJNOBEKa, pPOib U MECTO"™(USUKM UM acCTPOHOMHUU B
COBPEMEHHOM HAy4YHOM KApTHUHE MHpA, 3HAYCHUE ONUCATCHbHON, CHCTEMATU3UPYIOLIECH,
O00BSCHUTEIBHON U MPOTHOCTUYECKON (PYHKINN (PU3NUeCKON EEOPUH, PO (HHU3UUECKON TEOPUHU
B ()OPMHUPOBAHUM TIPEACTABICHUM O (PU3UUECKON KapTUHE MHPA, MECTO (HU3UYECKON KapTHUHBI
MHUpa B 0011IEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEJACTaBICHUN O IPUPOJIE.

Me:xnpeameTHbie CBS3H.

Wzydenue kypca ¢pusuku yriayOon€HHOTO ypeBHsS Byl 1 Kiacce ocyliecTBIsieTCs ¢ yu4&€TOM
COJICPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTHUKH, OHWOJOTUM, XUMUH,
reorpauu ¥ TEXHOJOTHU.

MexnpeamMeTHble  NMOHATHSN, CBA3AHHBIE ~'C H3yYeHHMEeM  MeETOJA0B  HAYYHOI'O
MO3HAHUS: SIBJICHHE, HAy4yHbId (QakT, Turere3a, ¢uznyeckas BeJIMYMHA, 3aKOH, TEOpHS,
HaOJIIOZICHUE, IKCIIEPUMEHT, MOJCIMPOBAHUE) MO, U3MEPEHHE, MOTPEITHOCTH U3MEPEHUH,
W3MEpHUTEIIbHBIE TPHOOPHI, ITudpoBas JabopaTopus.

MareMaTuKa: penieHue CHUCTEMbl ypaBHeHUH. TpuroHomerpuyeckue (PyHKIHHU: CHUHYC,
KOCHUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. BekTopsl M HX
MPOEKIIMM HAa OCH KOOPJWHAT, GHOKCHUE BEKTOPOB. [Ipou3BOAHBIC 3JIEMEHTApPHBIX ()YHKIIHMA.
[Tpu3Haku mo100Us TPEYTOIHHUKOB, OMPEIeIeHNE TUIOMIAIN TUIOCKUX GUTyp U 00BhEMa Ted.

BuoJsiorus: siexkTpuYecKUe SBICHHUS B JKMBOW MPUPOAE, KoyieOaTeIbHbIC JBUKCHHUS B
)KUBOW  TNPUPOJE,  DKOJIOIMYECKME  PUCKM  TNPU  TMPOU3BOACTBE  AIIEKTPOIHEPIHH,
ANEKTPOMATHUTHOE 3alPA3HEHHE OKPYKAIOWIEH Cpefpl, YJIbTPAa3BYKOBas JUAarHOCTHKA B
MEIUIIMHE, ONTUYECKUE SBICHHUS B )KUBOW MTPUPOJIE.

XuMusi: CTpOCHHE, aTOMOB U MOJIEKYJ, KPUCTAUIMYECKass CTPYKTypa TBEPIBIX Te,
MEXaHHU3MBbI 00pa30BaHs KPUCTAJUIMYECKOM PEIIETKH, CTIEKTPAIbHBIN aHAJH3.

I'eorpadusi: MarHuTHBIE MOMIOCA 3€MJTH, 3aJI€KH MarHUTHBIX Py, HOTOCHEMKA 3eMHOU
MOBEPXHOCTH, cercMorpad.

TexHomOI sk TPUMEHEHUE TTOCTOSTHHBIX MAarHUTOB, AJIEKTPOMATrHUTOB, YJIEKTPOIBUTATEIb
Sxobu, remepaTop TMEPEeMEHHOTO TOKa, HWHAYKIMOHHAs Teub, JMHHH DSJIeKTpoliepenad,
ANEKTPOJIBURATENh, panap, paauonpuEMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-mneus,
VIbTPa3BYKOBas JIMArHOCTHMKAa B TEXHHUKE, MPOCKIMOHHBIM anmapar, BOJOKOHHAas ONTHKA,
COJIHEUHas Oarapes, CITyTHUKOBBIC IPUEMHUKH, sIICpPHAs YJHEPTEeTUKA U SKOJIOTUUECKHUE aCTIEKThI
€€ pa3BUTHSL.

[LJAHMPYEMBIE PE3YJIbTATBI OCBOEHU S ITPOI'PAMMBI [TO ®U3UKE HA YPOBHE
CPEJIHETI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATHI

JUYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUsI yueOHOro npenmera «Du3nka» JOIKHBI OTpaXKaTh
TOTOBHOCTb M CIOCOOHOCTHh OOy4aroUIMXcs PyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH



MO3UIIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAIMH, TIO3UTHUBHBIX BHYTPECHHHUX
yOXKIIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  OOIIEETBA,
pacHIMpeHre >KU3HEHHOTO ONBITa U ONbITa JACSITEIBHOCTU B MPOLECCE pealn3aui OGHOBHBIX
HaIpaBJeHUH BOCITUTATEILHOM IEATEILHOCTH, B TOM YHUCJIC B YaCTH:

rpakIaHCKOr0 BOCIIMTAHHUS:
c(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOYYaroMIerocsi Kak_— aKTUBHOTO W
OTBETCTBEHHOTO WIEHA POCCUIICKOr0 00IIECTBa;

NPUHITHE TPAIUIIMOHHBIX OOIIEYETIOBEYSCKUX T'YMAHUCTHUYECKUX®U JIEMOKPATHUECKUX
IICHHOCTCI;

TOTOBHOCTb BECTH COBMCCTHYIO ACATCIIBHOCTHh B HMHTCPECAX I'PAXKAAHCKOI'O O6H_[CCTBa,
y4aCTBOBATh B CaMOYIIPaBJIICHUU B O6paBOBaTeHBHOﬁ OpraHu3alunu,

YMEHUE B3aMMOJEHCTBOBATh C COLMAJIbHBIMM HMHCTUTYFaMWy B COOTBETCTBUM C HX
(GYHKUIMSAMEI 1 Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1E€ATCIIBHOCTH.

NATPUOTHYECKOr0 BOCIIUTAHUSA:
c¢(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKOM UAEHTHIHOCTH, TaTPUOTU3MA;

ONECHHOCTHOC OTHOHICHHUEC K TOCYHAAPCTBCHHBIM“ECHMBOJIAM, HOCTUKCHHUIM pOCCHﬁCKHX
y‘IéHHX B o0JracTu (I)I/I3I/IKI/I 1 TCXHHKCE.

JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:
c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, ITUYECKOTO OBEJCHMUS;

CIIOCOOHOCTH OLCHUBATh CUTYyallUIO U TIPUHHNMATb OCO3HAHHBIC PCHICHUS, OPUCHTHPYACH
Ha MOpPaJIbHO-HPaBCTBEHHBIC HOPMbI U ICHHOCTH, B TOM 4YHCJIC B NCATCIBHOCTHU y‘IéHOFO;

OCO3HaHME JIMYHOT'O BKJIa/1a BAOCDIPOEHNE YCTOMUNBOrO Oy yLIero.

3CTEeTHYEeCKOro BOCIIMTAHUS:
9CTECTUYCCKOC OTHOIICHUE K MHUPY, BKIIIOYAA 3CTCTUKY HAYUYHOI'O TBOPUYCCTBA, IPUCYILICTO
¢duznueckoil Hayke.

TPYAOBOI0 BOCIIMTAHMSA:

UHTEpPEC K pa3iIMuHbIM |chepaM HpOoPEeCCHOHANBLHON JESITENbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (U3UKOH U TEXHUKOW, YMEHHME COBEpIIaThb OCO3HAHHBIA BbIOOp Oyaymieit
npodeccuu 1 peaan3BbIBaTh/COOCTBEHHbIE dKU3HEHHBIE IIIAHBI,

TOTOBHOCTh M CHOCOOHOCTH K 0OpPa30BaHMIO M CaMOOOpa30BaHUIO B 00sacT (PU3UKH Ha
MIPOTSKEHUU BCEH KUBHU.

IKOJOTHYECKOLOBOCTIUTAHUSA:
c(OPMHPOBAHHOCTh JKOJOTHYECKOW KYJIBTYPHI, OCO3HAHHE TIIOOATBHOTO XapakTepa
HKOJIOTUYECKUX HPOOIIEM;

IUJAHMPOBAHUE M OCYILECTBICHHE JEWCTBUM B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUSA
1enenl YyCTQUYMBOrO pa3BUTHUS YEJIOBEUECTBRA;

pacliipCHuc OIbITa ACATCIILHOCTU 9KOJIOTUYECKOM HAIpaBJICHHOCTH Ha OCHOBC
HMEIOIUXCS 3HAHUM O (I)I/I3I/IKC.

HEHHOCTH HAYYHOI'0 IIO3HAHMS:
c(OPMHPOBAHHOCTh MHPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HaHUE LIEHHOCTH HAayYHOU JIeATENbHOCTH, TOTOBHOCTh B IIpOLIECCe U3yUeHUs (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.



METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBeEPCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBrble JJornueckue aeiicTBu:

CaMOCTOSITENILHO (DOPMYITUPOBaTh M aKTyaIM3UpPOBaTh MpoOieMy, paccMaTpuBath e&
BCECTOPOHHE;

onpeacIATh HEIN ACATCIBbHOCTH, 3a4aBaTh MapaMETPhbl U KPUTCPUU UX JOCTHIKCHU A,

BBISBIISITh 3aKOHOMEPHOCTH M TPOTUBOPEUMST B PAaCCMATPHUBACMBIX —(PH3HMUECKUX
ABJICHUSIX;

pa3zpabaTeiBaTh IIJIaH pelIeHUs TpobiieMbl ¢  y4y€TOM JaHanu3a HMMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEepUaJIbHBIX PECYpPCOB;

BHOCUTBb KOPPCKTHBBI B JACATCIBHOCTH, OLUCHHBATHL COOTBCTCTBHUC "PC3YJILTATOB LCIIAM,
OLICHUBATb PUCKU HOCHGI[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPJAMHUPOBaTh MU BBINOJHATH padOTy B YCIOBUSAX PEAIbHOr0, BHUPTYaJbHOTO MU
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBaTh KPEaTHBHOE MBIIIICHUE TIPU PEIICHUH, KU3HECHHBIX TPOOIeM.

Ba3oBble nccienoBareiLbCcKue AeliCTBUA.

BJIaAACTH HayIIHOﬁ TepMI/IHOJIOFI/Ief/'I, KIIFOUCBBIMHU GIIOHATUSIMHU U METOOdaMHU (1)I/I3I/I‘-IGCKOI71
HayKH,

BJIQJICTh HABBIKAMH y4EOHO-HCCIICIOBATEIBCKON 1 MPOCKTHOMN JEATEILHOCTH B 00J1aCTH
(GU3HKH, CTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOGTOSTEIILHOMY MOMCKY METOJIOB PEIICHUs 3a/a4
(1)I/I3I/I‘~I€CKOI‘O COZIep)KaHI/ISI, HpI/IMeHeHI/IIO pa3J'II/I‘~IHBIX METOO0B ITIO3HAHMUA,

BIAJCTh BUIAMHU JCATCILHOCTH 0 MOJIYYCHHIO HOBOIO 3HAHHUS, €r0 HHTEPIIPETAIlUH,
npeoOpa3oBaHUI0 M TPUMEHEHUIO Bw PABIMYHBIX YUEOHBIX CHUTYyallMsiX, B TOM YHCIE MpH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BbIABJIATE MPUYUHHO-CIEACTBCHHLIC CBA3M W AKTyalIM3UpPOBATh 3aaaydy, BBIABUIATb
THUIIOTE3Y eé peuiCHus, HAaXOAWUTb AapPryMCHTBI JIsI JOKa3aTCIbCTBA CBOUX YTBer(I[eHHﬁ,
3a1aBaThb MapaMETPbl U KPUTCPUUN PCHICHUA;

AHAIIU3UPOBATE IIOJYYCHHBIC B XOJAC PCIICHHA 3adadyd pe3yJIbTaTbl, KPUTUUYCCKU
OLCHUBATDb UX NOCTOBCPHOCTDL, IPOTHO3UPOBATH U3BMCHCHHEC B HOBBIX YCIIOBUAX;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33Jaul B 0Opa30BaTEIbHON JEATENBHOCTH, B
TOM YHCJIE IPU U3YUCHUMWDUBUKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATh IPUOOPETEHHBIN OMBIT;

YMETb NEPCHOCUTH 3HAaHUS MO (pU3HMKE B IPAKTUUYECKYIO 00JIaCTh KUZHEACSITENbHOCTH;
YMETb WHTerprupoBaTh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00sacTeil;

BBIJIBULATh HOBBIE UJIEH, IIPEJIaraTb OPUTMHAIBHBIC TOAXOAbI U PEIICHHUS;

CcTaBuTh MpoOJIEMBI U 3a]]auH, TONYCKAIOIINE albTepHATUBHBIEC PELLICHUS.

Pabora‘e undgopmanmeii:

BJIaJICTh HABBIKAMHM IOTYYCHUST MH(OPMAIMU (PU3HUECKOTO COACPIKAHUS U3 UCTOYHUKOB
pa3HBIX' THIOB, CaMOCTOSITEJIPHO OCYIIECTBIATh TOWCK, AaHAIW3, CUCTEMATHU3AIHNI0 |
MHTEpIpeTaio HHPOpMAIMHN pa3IUUHbIX BUJIOB U (OPM MpeacTaBIeHUS;

OILICHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

HCIIOJIB30BaTh CPCACTBA I/IH(I)OpMaI_II/IOHHLIX N KOMMYHUKAIIMOHHBIX TEXHOJOTUI B
PECIICHUN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPraHMU3allMOHHBIX 3aaad C CO6J'IIOJI€HI/IeM



TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PecypcocOepekeH s, TPaBOBLIX 1
ATUYECKHX HOPM, HOPM MH(POPMALIMOHHOM 0€301acHOCTH;

CO3/MaBaTh TEKCTHl (DU3UYECKOTO COACpKAHHMS B pPa3nuuHbIX (opmarax c, ydérom
Ha3HayeHus: WHGOpPMALMKU U UEJNEeBOM ayAUTOPHM, BBIOUpas ONTUMAIbHYIOW, GOpmy
MPEJICTABICHUS U BU3YAIH3AIIH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:
OCYILECTBIISATH OOIIEHHE HA YPOKaX (DU3UKH U BO BHEYPOUHOH JEATEIHLHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(MIMKTHBIX CUTYAlMA U CMATYAThKOH (QITUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOYKY 3pPEHHUS C HUCIOJIb30BAaHUEM SI3BIKOBBIX
CPEJICTB;

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW ¥ WHMBH/IYaIbHON paboThI;

BBI6I/IpaTB TEMATUKY U METOJAbl COBMECTHBIX HeﬁCTBHfI C y‘IéTOM O6IHI/IX HHTCPCCOB U
BO3MO>KHOCTEM KaXXJ0I'0 4JIC€Ha KOJIJICKTHUBA,

NpUuHHUMATh LCIU COBMECTHOM ACATCIIBHOCTH, OpPraHu30BbIBATL H KOOPAHMHHUPOBATDH
JEUCTBUS MO €€ JOCTHIXKEHHMIO: COCTaBJIATH IJIaH ,Z[eflCTBI/II‘/'I, pacnupeaciaTe poJin C y‘léTOM
MHEHHU U Y4aCTHUKOB, 06CY)K,I[aTB PE3YyIbTAaThl COBMECTHOM pa6OTBI;

OLCHUBATh KAa4CCTBO CBOCTO BKIaJa U KAXKIOI'Q,YHaCTHUKA KOMaHAbI B O6HII/H>1 peE3ybTarT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyaraTb HOBbIE MPOEKThI, OLIEHUBATDh, UJAECH C MO3HMIMU HOBH3HbBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATE IO3UTHBHOE CTPATCRMYCCKOC IIOBCACHHWE B PpPa3IMUYHBIX CUTyaludXx,
IMPOABJIATH TBOPUYCCTBO U B006pa)KCHI/Ie, OLITH MHWUIMAaTHBHBIM.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIe 1€iicCTBUSA
Camoopranmu3anus:

CaMOCTOSITEIILHO OCYIICCTBISATh [IO3HABATEIBHYIO JCATCIHLHOCTh B 001acCTH (PU3UKH H
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTABUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSATENIBHO COCTABIIATH IIJIaH PELICHUsS PAacYETHBIX M KAUYECTBEHHBIX 3a]ad, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW 'paboThl € Y4ETOM HUMEIOUIMXCA PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEIITQUPEHMNI;

JaBaThb OUCHKY HOBBIM [CUTYyallUAM;
pacmiupiaTh paMkU yqe6H0r0 mpeamMeTa Ha OCHOBC JINYHBIX HpeZ[HO‘-ITeHI/If/’I;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATH IPUOOPETEHHBIN OTIBIT;

CHocOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HPYIUIMM B 00JacTu (U3HKH,
MOCTOSIHH@WIIOBBIIIATH CBOM 00pa30oBaTeIbHBIN U KyJIbTYpPHBII YPOBEHbD.

CﬂMOKOHTpOHL, 3MOHHOHaJ’[LHbIﬁ HHTEJIJICKT:
JAaBaThb OLICHKY HOBBIM CUTyallUsAM, BHOCUTHb KOPPEKTHUBBI B JACATCIBHOCTH, OLICHUBATDH
COOTBCTCTBUC PCIYJIbTATOB LEIISAM;

BlaJeTh HaBBIKAMHM II03HABaTEIbLHOM pe(I)JICKCI/II/I KaK OCO3HAaHHUA COBCPHIACMBIX
JECHCTBUI U MBICIIUTEIILHBIX MMpoLeCCoOB, UX PC3YyJIbTATOB U OCHOBaHHﬁ;

HCIIOJB30BaTh HpI/IéMBI pe(l)J'IeKCI/II/I AJI1 OLICHKU CUTYyaluu, BBI60pa BCPHOI'O PCIICHUA,
YMCTH OLICHUBATH PUCKHU U CBOCBPEMCHHO NPUHUMATL PCHICHUSA 110 UX CHUKCHUILO,

IIPUHUMATh MOTUBBI U ApIyMEHTBI APYTUX IIPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;



IpUHUMATh ce0s, TOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;
[IPUHUMATb MOTUBBI U ApIYMEHTBI APYTUX [IPU aHAIU3€E PE3YJILTATOB IEATEIbHOCTY;
NPU3HABATh CBOE MPABO U MPABO JPYTrUX HA OMIMOKH.

B mpomecce AOCTHXKEHHS JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHHS IMPOTPaMMbl 1MQ (U3UKE WIS
YPOBHSI CpEAHET0 OOIIEro 00pa3oBaHUs y OOYUYAIONIUXCS COBEPIICHCTBYETCS SMOHHOHATHHBIN
UHTEJUIEKT, MPEAOJIaranui c¢oOpMHUPOBAHHOCTS:

CaMOCO3HAaHUS, BKJIFOUYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHQOE COCTOSTHHE,
BUJICTh HAMPABJICHUSI PA3BUTHS COOCTBEHHOU SMOIMOHATBHON Cepbl, ObITh YBEPEHHBIM B ceOe;

CaMOpEeryjInpoBaHus:d, BKJIIOYAarOIIero CaAMOKOHTPOIJIb, YMCHUC IMPUHHUMATb
OTBETCTBEHHOCTh 3a CBOE IIOBCIACHHUC, CIIOCOOHOCTH ANallTUPOBATECA K S5MOIIMOHAJIbHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBALlMM, BKJIIOYAIOLIECH CTPEMIICHHE K IOCTIDKECHUIO LIEJIU U YCIEXy,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHHUE JE€HUCTBOBATh, NCXOs U3 CBOMXBOBMOKHOCTEH;

OMIIaTHH, BKJIIOUAIONIeH CIIOCOOHOCTh MOHUMATh OMOIHNOHAJIBPHOC COCTOSHHUEC OPYIHUX,
YUYUTBIBATH €TI0 IIPHU OCYHICCTBJICHUN O6H.[6HI/ISI, CIIOCOOHOCTE:K COUYBCTBHIO U CONICPEIKMBAHUIO,

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIINUX CIIOCOOHQETEH BbICTpanBaTh OTHOIIEHUS C JPYTUMU
JFOIbMU, 3a00THTHCS, IPOSBIISITh MHTEPEC U Pa3peIiath KOHMIUKTHI.

I[MPEAMETHBIE PE3YJIBTATHI

K konny obyuyenus B 10 kiacce npeaMeTHbIe, pe3yabTaThl Ha YIUIYOJEHHOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y OOYUaIQUINXCs YMEHUI:

NOHUMAaTh pOJb (U3UKK B OKOHOMHUYECKOW, TEXHOJOTHYECKOW, HKOJOTHUECKOM,
COLMAIBHOM M 3THYECKOM cdepaX AedTeIbHOCTH YeNOBeKa, pojb U MecTo (U3MKU B
COBPEMEHHOM HayyHOW KapTUHE WMHpa, 3HAYCHUE ONMCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHUTENIbHOM W TNPOTHOCTHYECKOM (yHKIMI (u3nueckor Teopun — MEXaHHKH,
MOJIEKYJISIPHOM (U3UKKM M TEPMOJUHAMHKH, pOJb (U3NYECKOM Teopuu B (POPMHUPOBAHUU
IpeJICTaBICHUN 0 PU3NUYECKON KapTHHE MUPA;

pa3ianyaTh yCIOBHSIMHPUMEHUMOCTH MoOJee (PU3NYeCKUX Tel U MPOLECCOB (SABICHUMN):
WHEpIMalbHasl cHCTeMa OTcuéra, aOCOIIOTHO TBEPIOE TEIO, MaTepHalbHas TOYKa,
PaBHOYCKOPEHHOE HABUKEHHE, CBOOOJHOE TMajeHue, aOCONIOTHO ympyras naedopmManus,
a0COJIIOTHO YIPYLOE€ M %a0COJIOTHO HEYNPYro€ CTOJKHOBEHHS, MOJENU Ta3a, XUIKOCTH U
TBEPAOro (KpUCTAIMUECKOTO0) TeNa, WAealdbHBbId Tra3, TOYEYHBINH 3apsija, OJHOPOIHOE
ANEKTPUUECKOE TIOJIE;

pa3iauyath ycioBus (TpaHUIbl, O0NAacTH) NTPUMEHUMOCTH (UBUYECKUX 3aKOHOB,
MOHUMATh BCEQOWINI XapakTep GyHIaMEHTAIBHBIX 3aKOHOB U OTPAHMYEHHOCTh MUCTIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

aHall3UpPOBaTh U OOBICHATh MEXaHUUECKUE TPOLIECCHI U SABICHHS, UCIOJb3Ys OCHOBHBIE
IIOJIOKCHHUSI MW 3aKOHbI MCEXaHUKH (OTHOCI/ITGJ'H)HOCTB MEXaHUYCCKOIo ABHIXCHMHA, q)OpMy.TIBI
KUHEMATUKU PAaBHOYCKOPEHHOTO JBWXKEHMs, MNpeoOpazoBaHust [amwies 1 CKOPOCTH U
HEepeMEIICHH A, 3aKOHBI HI)IOTOHa, IMPUHIUII OTHOCHUTCIBHOCTH Fam/meﬂ, 3aKOH BCEMHPHOI'O
TATOTEHUS, 3aKOHBI COXPAHEHHUs UMITYJIbCa U MEXaHMYECKOW SHEPTuH, CBA3b pabOTHI CHIIBI C
H3MEHEHHEM MEXaHWYEeCKOW HHEepruH, YCIOBUS paBHOBECHS TBEPAOrO TeNa), MPU 3TOM
HCIIOJIb30BaTh MaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCJOBHS INPUMEHUMOCTHU
¢bu3nueckux 3aKOHOB: MpeoOpasoBanuil ["anmuies, BToporo u TpeThero 3akoHoB HpbroTOHa,
3aKOHOB COXpaHCHUA UMITYJIbCAa U MEXaHNYEeCKOU OHCPIHUH, 3aKOHAa BCCMUPHOTO TATOTCHUSA



AHATM3UPOBATh M OOBSICHATH TEIUIOBBIE MPOIECCHl M SIBICHUS, WCIOJB3YS OCHOBHBIC
nonoxeHuss MKT u 3akoHBI MOJEKYJISIpHOW (PU3UKKM W TEPMOJWHAMHUKHU (CBS3bH JaBJIEHUS
MJICAJIbHOTO ra3a CO CPEIHEN KMHETUYECKOW SHEPIUE TEIJIOBOIO JBHXKEHUS M KOHLIEHTpAluen
€ro MOJIEKYJI, CBA3b TEMIIEpaTyphl BEIIECTBA CO CPEIHEW KMHETUYECKON SHEPrUCH=EEINIOBOIO
JIBIDKEHUSI €r0 YaCTHIl, CBA3b JIABJIICHUS WJCATBHOTO ra3a C KOHIICHTpalHUeW MOJIEKY] U €ro
TeMmnepaTypou, ypaBHeHue MenneneeBa—Kianeiipona, nepBblii 3aKOH TEPMOJUHAMUKHI, 3aKOH
COXpaHEHHUsI PHEPruu B TEIUIOBBIX IMpoIleccax), MPU 3TOM HCIOIb30BATh MAaTEMaTUYECKOE
BBIDAKEHHE 3aKOHOB, YKa3blBaThb YCJIOBUSI NPUMEHUMOCTH ypaBHeHHsL MennaeneeBa—
Knaneiipona;

AQHAIU3UPOBATH U OOBSACHATH ANEKTPUUECKHUE SBJICHHUS, UCIIONIb3YysL OCHOBHBIE MOJIOKECHHUS
U 3aKOHBl 3JIEKTPOAVMHAMUKHM (3aKOH COXPAHEHMs 3JIEKTPUUYECKOro «3apsia, 3akoH KysoHa,
MOTEHUUAIBHOCTh IEKTPOCTATUYECKOTrO MOJISI, IPUHLUII CYNIEPIO3NMHAM WIEKTPUUECKUX TOJIEH,
MpU 3TOM YyKa3bIBas YCJIOBHS MPUMEHUMOCTH 3akoHa KynoHa, a TaKKe MPaKTUUECKH Ba)KHbBIC
COOTHOLIEHUS: 3aKOHbI OMa Il y4acTKa LENU U JJI1 3aMKHYTQU JHEKEPUUYECKON LIENH, 3aKOH
Jxoyns—Jlenua, npaBuia Kupxroda, 3akonsr @apajes ais 271eKTpeiin3a);

ONKCHIBATh (PU3WYCCKUE IPOLIECCHI U SIBJICHUS, MCHIOJBb3ys BEIMYWHBI: TMEpPEMEIICHUE,
CKOpPOCTb, YCKOpPEHHUE, HMIIYJIbC Te€Jda M CUCTEMbl Tel, J/CHIa, MOMEHT CHWIbI, JaBJICHUE,
MOTEHIIMAIbHAS SHEPTHs, KUHETUYECKas HHEPrusd,; MeXaHWueckas HHEprus, paboTa CHIIBI,
LEHTPOCTPEMUTEIBHOE YCKOPEHUE, CUJIA TSKECTU,ACUIIA YIIPYTOCTH, CHUJIA TPEHUsI, MOILIHOCTD,
DHEpPrusi B3aMMOACHCTBHS Tela C 3eMi€id BOJIM3M €€ TIOBEPXHOCTH, OSHEPTUS YIPYroi
nedopManuu MPYKUHBI, KOJIMYECTBO TEIJIOTHE, aOCONIOTHas TemrepaTypa Tena, paboTa B
TEPMOJMHAMHUKE, BHYTPECHHSSI DHEPrUsl HACalibHOFQ, OJIHOATOMHOTO rasa, paboTa HIeaqTbHOTO
raza, OTHOCUTEJIbHAs BIAXKHOCTh Bo3ayxa, KII/[ wuneanpbHOro TEmIoOBOro [ABUraTess;
IEKTPUUECKOE I0JIE, HANPSKEHHOCTD dAEKEPHYECKOr0 110JIsA, HAPSHKEHHOCTD MOJI TOYEYHOTO
3apsA/ia WIK 3apsHKEHHOTO 1Iapa B BAKYYME U B JUAJIEKTPUKE, MOTEHLMAI 3JIEKTPOCTATUYECKOTO
IIOJIsI, PA3HOCTh ITOTEHLMAJIOB, NICKPPOABHKYIAS CHJIA, CHJIA TOKA, HANPSHKEHHE, MOIIHOCTh
TOKa, DJJIEKTPUYECKasi EMKOCTh IUIOCKOI'® KOHJEHCATOpa, CONPOTHUBJIIEHUE YYacTKa LENU C
IIOCJIEIOBATEIbHBIM U NapAJUICIIbHBIMIECOETMHEHUEM PE3UCTOPOB, SJHEPIUS JIEKTPUIECKOTO OIS
KOH/JIEHCATOopa;

00BSICHATH 0OCOOCHHOCTH IPOTCKAaHUA (I)I/BI/I‘-ICCKI/IX SIBIICHUI: MEXaHUYECKOE JABHXKXCHHC,
TCIIJIOBOC JBHKCHHEC 4YaCTHUI BCIICCTBA, TCIJIOBOC PABHOBCCHUC, 6pOYHOBCKO€ JBHIKXCHUC,
I[I/I(I)(l)y3I/I$I, HUCIApCHUE, KHUIICHUC W KOHACHCAIMA, IINIaBJICHHUC MW  KpUCTaJlJIM3alus,
HAIpaBJICHHOCTh TCIJIOULCPCAQYHN, OJICKTpU3alud TCJI, SKBHUIIOTCHUUAJIBHOCTH ITOBCPXHOCTHU
3aPsHKCHHOI'O IMMPOBOAHUKA,

IPOBOJUTH MeC/IeIOBAaHUE 3aBHCUMOCTH OJHOHN (pU3MuecKol BeNWYMHBI OT APYrou ¢
MCIIOJIb30BaHUEM IMPAMBIX H3MEPEHHM, MPH 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpPOBAThH
pe3yibTaThl MOMYYEHHOW 3aBUCHUMOCTH (M3MUECKUMX BEJIMYMH B BUJE TPaQUKOB C Y4ETOM
a0COIIOTHBIX TQI'PEITHOCTEeH N3MEPEHNH, 1eN1aTh BHIBOJIBI IO PE3Y/IbTaTaM UCCIIEI0BaHUS;

MNPOBOAMTL KOCBCHHBIC HW3MEPCHUA (1)I/I3I/I‘IGCKI/IX BCJINYHH, IpHU 3STOM BI>I6I/IpaTI>
OINTUMAaJIbHBIM MCTOA U3MCPCHUA, OLICHUBATH a0OCOJIFOTHBIE M OTHOCHTCIIbHBIC IMOrpeIIHOCTH
MMPAMBIX U KOCBCHHBIX HSMCpCHHﬁ;

ITIPOBOJUTH ONBITHI 110 MPOBEPKE MTPEITIOKEHHON TMIIOTE3bI: INIAHUPOBATh 3KCIIEPUMEHT,
coOuparh 3KCIEpUMEHTAIbHYIO YCTaHOBKY, aHAJU3UPOBATh MOJTYUYEHHbIE Pe3yibTaThl U JI€J1aTh
BbIBQJI O CTaTyce MPeIOKEHHONW TMITOTE3bI;

coOuoiaTh MpaBuiia OE30MacHOro Tpyda MpPU IMPOBEACHUU HCCIENIOBaHHA B paMKax
y4eOHOro  SKCIEepUMEHTa, TMpakTUKymMa M Y4eOHO-HCCIEAOBATEIbCKOM M  MPOEKTHOU
JIESITEIbBHOCTH C UCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U TaOOpaTOpHOro 000pYyA0BaHMUS;



pemiath pacuéTHbIC 337a4u C SIBHO 33JJaHHON W HESBHO 3aJIaHHOW (DU3NYECKON MOJIENIBIO:
Ha OCHOBAaHMM aHAIHM3a YCJIOBHS OOOCHOBBIBATH BHIOOp (PU3MUECKOW MOJIETH, OTBEYAIOLICH
TpeOOBaHUSM 3a/la4l, TPUMEHATH (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOETYAATHI
buznyecKux TEOpUM MpU HCIOJIB30BAHMM MAaTEMaTHYECKHMX METOJOB pElICHuMs “3ajad,
MPOBOJIUTH Pacy€Thl HAa OCHOBAaHUM HWMEIOIIMXCA JAHHBIX, aHAJU3UPOBATH PE3yNbTaThl U
KOPPEKTUPOBATh METO/IbI PEUICHUS C YUETOM MOJYYCHHBIX PE3YJbTATOB;

pemaTh KaueCTBEHHBIE 3aJ[aud, TpeOyIole NMPUMEHEHUS 3HAHUN U3 Pa3HBIX Pa3/IelioB
Kypca (U3MKH, a TaKkKe HMHTErpaldy 3HAHUN M3 JIPYrHuX MPEeIMETOB eCTeCTBEHHO-HAYYHOIO
LIMKJIA: BBICTPAWBATH JIOTMYECKYIO LIEMIOYKY PACCYKICHHUI C ONOpOM HasM3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UYECKHUE SBIICHHUS,

HCIIOJIB30BAaTh TCOPECTUUYCCKUEC 3HAHHA I OOBSCHEHHSI OCHOBHBIX ITPUHIIMIIOB pa6OTI)I
HU3MCPUTCIIbHBIX HpI/I60pOB, TEXHUYCCKUX YCTPOﬁCTB 1 TEXHOJIOTUYECKUX IMPOIECCOB,

NPUBOIUTH TPUMEPHI BKJIaZa POCCHMCKHUX U 3apyOeKHbIX«yi CHbIX -PH3HKOB B pa3BUTHE
HAaYKH, B 00BSCHEHHE TPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBUS OBITOBOM MYHPOM3BOJICTBCHHON JIEATEILHOCTH
YEJIOBEKA, CBSI3aHHOW ¢ (PM3MUCCKUMU IPOILIECCAMH, C MOMIIMM SKOJIOTHUECKOM 0€30IacHOCTH,
MIPEACTABJIICHUI O PaIllMOHAIIBHOM MPHPOAOIOIH30BaHNN, a4 FAK)KE Pa3yMHOM HCIOJIb30BAaHHUH
JTOCTHKEHUI HayKU ¥ TEXHOJIOTUH /ISl JalbHEHIIero'pa3BuTus YeI0BeUecKoro o0IecTBa;

MPUMEHSTh Pa3In4YHbIE CIOCOOBI paboThl C*HH(pOPMaIe (HU3UYECKOTO CONEpKaHus ¢
UCIIOJIb30BAHUEM COBPEMEHHBIX HWH()OPMAIMOHHBIX TEXHOJIOTHH, TPH 3TOM HCIOIb30BaTh
COBpEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJIOTHU [UiS TMOWCKA, MepepaboTKU U MpeAbSBICHUS
yu4eOHOM ¥ HAYYHO-TIOMYJSIPHOM WHGOpMalldW, CTPYKTYPUPOBAHHUS ¥ HWHTEPIIPETAIAN
uH(pOpMallMK, TOJYYCHHOW U3  Pa3jlM8HbIX,/ UICTOYHHKOB, KPUTUYECKH AaHAIU3UPOBATH
M0JIy4aeMyt0 HH(POPMAIUIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOLUXCSI 3HAHUH,
TaK ¥ Ha OCHOBE aHAJIM3a NCTOUYHUKA HHPOpMATIH;

OPOSIBJIATE ~ OPraHW3allMOHHbIE M  [103HABaTEJIbHBIE YMEHHUS  CaMOCTOSATEIILHOTO
NpUOOPETEHUS] HOBBIX 3HAHUH% BwrTIpolleCCE BBIMOJIHEHHMS TMPOEKTHBIX U y4eOHO-
HCCJIEIOBATEIbCKUX padoT;

paboTaTh B TpyMINe C|HUCIOJIHEHUEM DAa3JIMYHbIX COLMAIBHBIX PpOJIEH, IIaHUPOBAaTh
paboTy TPYIIbI, PaMOHATLHO | paCTIPEEsITh ACATENHPHOCTh B HECTAHIAPTHBIX CHUTYAIHX,
a/IeKBaTHO OIICHMBATh BKIAWKAKJIOT0 M3 YYACTHUKOB I'PYIMIBI B pelICHHE paccMaTpUBaeMOM
npoOJIeMbl;

NOpOSBIATH ~ MOPMBALMIO K  Oyaymed  npogecCHOHaIbHOM  AESTEIbHOCTH 110
CIENUATBLHOCTSM (DUBHKO-TEXHUUECKOTO MPODUIIS.

K konuy o@yweHuns B 11 kJiacce npeaMeTHbIE pe3yibTaThl Ha YIIyOJIEHHOM YPOBHE JOJIKHBI
OTpaXaThChOPMUPOBAHHOCTh Yy O0OYUAIOIIUXCSI YMEHUI:

HOHUMATh POJIb (PU3UKK B SKOHOMHUYECKOM, TEXHOJOTHUECKOM, COLIMATIBHOM 1 3THYECKOM
cepaX AesITeNTbHOCTH YEJIOBEKa, POJIb U MECTO (PM3UKH B COBPEMEHHON HayYHOU KapTHHE MHpAa,
poJib "aCTPOHOMHMM B IPAKTUYECKOM JEATEIIBHOCTH 4YEJIOBEKa M JajbHEHIIEM Hay4YHO-
TEXHMYECKOM pa3BUTHUH, 3HAUYEHHE OIMUCATENIbHOM, CUCTEeMAaTHU3UPYIOIIEeH, OOBSICHUTEIbHON U
[POFHOCTUYECKON (YHKIMHA (DU3NYECKOH TEOpUH — BIIEKTPOAMHAMHUKH, CIIEHUAIBHOW TEOpUH
OTHOCUTENIbHOCTH, KBaHTOBOM (U3HMKH, poyib (QU3MYecKo Teopun B (OPMHUPOBAHUU
HpecTaBiIeHuit 0 PU3NYECKON KapTHHE MHUPa, MECTO (PM3UUECKOM KapTHHBI MHUpa B 00LIEM psiay
COBPEMEHHBIX ECTECTBEHHO-HAYUHBIX IPEACTABIECHUIN O IPUPOJIE;



pa3ianyaTh yCIOBHS MPUMEHUMOCTH MOJETIeH (PU3NYECKUX TEN U MPOIECCOB (SIBICHMH ):
OJIHOPOJHOE JJIEKTPUYECKOE W OJHOPOAHOE MArHUTHOE IIOJIsl, TapMOHUYECKHE KOJeOaHusl,
MaTeMaTUYECKU MAaATHUK, WICAJIbHbIA NPYKUHHBII MAasTHUK, TapMOHUYECKHE [BOJMHBI,
ujeanbHbIl KoNeOaTeabHbI KOHTYp, TOHKas JIMH3a, MOJelel aroma, aToMHOPe, Spa U
KBaHTOBOW MOJIEJIH CBETA;

pa3iauyaTh ycJIOBUS (TpaHUIbl, O0JacTH) NPUMEHUMOCTH (U3NYECKUX*3aKOHOB,
MOHUMATH BCEOOMIHI XapakTep (hyHIaMEHTAIbHBIX 3aKOHOB M OTPAHMYEHHOCTh MCIOIB30BaHUS
YaCTHBIX 3aKOHOB;

AQHAJM3UPOBATh U OOBSACHATH SJEKTPOMArHUTHBIC TPOIECCHI ¥, SIBICHUS, HCIIOIb3YS
OCHOBHBIE MOJIOKEHHUS U 3aKOHBI 3JIEKTPOJAMHAMUKU U CHEUUATIBHOW TEOPUH OTHOCUTEIBHOCTH
(3aKOH COXpaHEHHUs DJJIGKTPUUECKOro 3apsnma, cwia Awrmepa, ‘euna’wJIopeHma, 3aKkoH
AJICKTPOMAarHUTHOW WHAYKIMKM, mpaBuiio Jlenna, cBsa3p DJIC caMOMHIYKIIMM B DJIEMEHTE
3JIEKTPUYECKOM LIETH CO CKOPOCTBHIO U3MEHEHMS CHUJIbl TOKA, MOCLYNAThl CIIELHAIbHONW TEOpUU
OTHOCHUTEJIbHOCTH DWHINTEHHA);

AQHATM3UPOBATh U OOBSICHITH KBAHTOBBIC TPOIECCHI W, SBICHWS, MCTIOIB3YS MOJIOXKCHHUS
KBaHTOBOW (hm3uku (ypaBHeHUE DHHIITEHHA Ui (hOTOIPdeKTay NepBblii ¥ BTOPOH MOCTYJIAThI
bopa, mHpUHLMII COOTHOIICHHUS HEoNpeaeaEHHOCTCHy, [ elizenOepra, 3aKoHBI COXpaHCHUS
3aps0BOIO M MAacCOBOTO YHCEN W SHEPruu B SAEPHBIX PEaKlusxX, 3aKOH PaJlOaKTUBHOTO
pacnaja);

ONKCHIBATh (PU3NYCCKUE IMPOIIECCHI U SIBJICHHMSI, UCIIONB3YS BEIIMYUHBI HANPSHKEHHOCTD
ANEKTPUYECKOTO TOJIsI, TOTEHIUAN JIIEKTPOCTATUYECKOro TOJs, Pa3HOCTh MOTEHIIUAJOB,
AIEKTPOJIBIKYIAST CHJIA, WHAYKIHS MAarHUTHOLO . TI0Ji, MarHUTHBIM TOTOK, CcHiia AMIepa,
WHAYKTUBHOCTb, OJJIGKTPOJBIDKYILAS CHJIA “CAMOWHIYKIIUU, OJHEPrHsi MAarHUTHOTO OIS
MPOBOJIHUKA C TOKOM, PEISATUBUCTCKUM/ UMIYIILC, TTOJHAS YHEPTHUS, SHEPTHs MOKOS CBOOOIHOM
YaCTHIIBI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsif SJIpa, SHEPTHUS CBS3ZH SIPa;

OOBSICHATE OCOOEHHOCTH [(MPOTEKaHWA (U3NYECKHUX SIBICHHUI: AJIEKTPOMarHUTHAs
WHIYKIHS, CAMOMHIIYKIIHS, PE30HaHe, HHTephepeHIys BOJIH, AU(paKkus, AUCHEPCHsi, OIHOE
BHYTpEHHee oTpaxkeHue, Gporodnekrpuueckuii apdext (porodrddext), anpha- u H6era-pacnasi
sqep, raMma-usiaydeHue sjaep, (u3ndeckue NPUHIMIBI CIEKTPAJbHOTO aHalu3a W pPaldoThI
nasepa;

OTIpeNIeNATh HaNPaBieHHE WHIYKIUA MarHUTHOTO TIOJIS TPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuinbl JlopeHnia;

CTPOUTH I/I306pa)KeHI/Ie, CO31aBacMoO€ IIJIOCKUM  3C€pKaJioM, TOHKOH J'II/IH3OI71, u
pacCUUTHIBATL €T0 XaPAKTCPUCTHUKH,

HpI/IMCHSITI) OCHOBOITOJIararomiue aCTp0HOMI/I‘~IeCKI/I€ IIOHATHA, T€0pI/II/I 1 3aKOHBbI JIA
aHajau3a W OOBJICHEHUS (U3UYECKUX IPOIECCOB, IMPOMCXOAANIMX B 3BE37aX, B 3BE3THBIX
CHUCTEeMax, B“WMCKTaIaKTUUECKOW Cpele; JBIKEHHS HEOECHBIX TeJ, SBOJIONHH 3BE3N U
Bcenennoii;

OPOBOJMTH HCCIIEIOBaHHE 3aBHUCUMOCTEH (M3MYECKUX BEJIMYUH C HCIOJIb30BaHUEM
OpSIMBIX  MBMEPEHMI, MpPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHPOBATh PpE3YNIbTaThl
MOJYHEHHOM 3aBHUCUMOCTH (PU3MYECKUX BEIMYUH B BHUJE IpaUKOB C y4€TOM abCONIOTHBIX
ITOIPEILHOCTEN U3MEPEHUH, J€NIaTh BBIBOJBI I10 PE3YJIbTaTaM UCCIEA0BaHU;

OPOBOJUTH KOCBEHHbIE HW3MEpEeHUs (PU3MUECKUX BEJIMYMH, IPH 3TOM BHIOWPATH
ONPVMAJIbHBIA METOJI W3MEpEHUSs, OLIEHWBATh a0COJIOTHBIE W OTHOCUTENIbHBIE MOTPEHIHOCTH
IIPSIMBIX U KOCBEHHBIX U3MEPEHHU;

IPOBOAUTH OIILITHI IO ITPOBCPKE npe;mo;erHoﬁ TUIOTE3bI: IJIAHUPOBATh SKCIICPHUMCHT,
CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTAaHOBKY, aHAJIM3WUPOBATH IMOJYYCHHBIC PE3YJIbTAThl U ACIATH
BBIBOJ O CTATyCeC HpeHHO)KeHHOﬁ THUITIOTEC3bI,



OIMHUCBIBATh METO/BI IMOJIYYCHHA HAYYHBIX aCTPOHOMHUYCCKUX 3H3HPII>1;

coOnroAaTh mpaBuiia OE30MACHOTO TPyAa NpPU IMPOBEIECHUU HCCIEIOBaHUI B pamKax
y4eOHOTO  SKCIIEPUMEHTa, NPAKTUKyMa U  Y4eOHO-MCCIICHOBATENBCKOM W  MPOEKTHOM
JeSITEILHOCTH € MCIIOJIb30BAaHHEM U3MEPUTEIIBHBIX YCTPOUCTB M J1a00paTOPHOTO 000PYHQBaHMS;

peliath pacu€THbIC 337aUu C SIBHO 33JJaHHOM U HESBHO 3aJlaHHON (U3NYECKON MOENbIO:
HA OCHOBaHWHW aHaIM3a YCJIOBHS BHIOMpaTh (U3NYCCKUE MOJICIH, OTBEYAIOIIHE TPCOOBAHUSM
3aJa4ui, IPUMEHITH (POPMYJIbl, 3aKOHbI, 3aKOHOMEPHOCTHU U MOCTYNAThl PU3NUYSEKUX TEOPUId TPU
WCIIOJIb30BAaHUM MAaTEMaTUYECKUX METOJOB PEIICHUS 3aja4, TPOBOJUTh PAcuEThi, HA OCHOBAaHUU
UMEIOUINXCSA JaHHBIX, aHAJIM3UPOBATh PE3yJIbTaThl U KOPPEKTUPOBATE, METOJbI PEIICHUS C
Y4ETOM TMOITYYCHHBIX PE3yJIbTaTOB;

pemaTh KaueCTBEHHBIC 3aJauu, TPeOYIOUIre MPUMEHEHUsI 3HAHWK M3 Pa3HbIX pa3felioB
Kypca (U3MKH, a TaKKe HMHTErpaldy 3HAHUN M3 JIPYruX MPeIMEeTOB\€ETeCTBEHHO-HAYYHOIO
LIMKJIA: BBICTPAWBATH JIOTMYECKYIO LIETIOUKY PACCYKIEHUN C OnOpOrHa M3ydEHHbIC 3aKOHBI,
3aKOHOMEPHOCTH U (PM3UUECKUE SBIICHHS,

HCIIOJIb30BATh TCOPCTUYCCKUC 3HAHUA OJIA 00BsACHEHHS “OCHOBHBIX IIPUHIIMIIOB pa6OTbI
HU3MCPUTCIIbHBIX HpI/I60p0B, TCXHHUYCCKHX YCTPOﬁCTB N TCXHOJOIMYCCKUX IIPOUECCOB;

MPUBOJIUTH MPUMEPHI BKIIaJa POCCUICKUX U 3APYOCHHBIX YUEHBIX-(DU3UKOB B Pa3BUTHUE
HAyKH, B 00BbACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPAMB PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBaTh U OLICHUBATDL ITOCJICACTBUA OBITOBOU U HpOH?;BOI[CTBGHHOfI JACATCIIbPHOCTHU
4eJI0BEKa, CBA3aHHOW ¢ (PM3MYECKMMHU IpoleccaMu, C MO3UIUI 3KOJI0rHYecKol 0e30IacHOCTH,
HpeIlCTaBJIeHI/If/'I O palMOHAJIBHOM IPHUPOAOITOIL30BaHNN, 4 TAKXKC PAa3yMHOM HCIIOJIb30BaAHUN
JOCTHKEHUH HAyKH U TEXHOJIOTHI /IS TATBHEHIIEFO pa3BUTHS YEIOBEUYECKOTO OOIIECTBA;

MPUMEHSTh Pa3InYHbIe CIIOCOOBI pabOThl ¢ MHbOpMaIeil HU3MIecKoro coaepKaHus C
UCIIOJIb30BAHUEM COBPEMEHHBIX WH()OPMANMOHHBIX TEXHOJIOTHH, TPH 3TOM HCIOIh30BaTh
COBpEeMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJOTHUU MJid IOUCKA, NepepaboTKU W MPeAbsSBICHUSI
yu4eOHOM ¥ HAYYHO-TIOMYJISIpHOM, WHQPOpMAIMU, CTPYKTYPUPOBAHHUS ¥ WHTEPIIPETAAN
uH(pOpMallMK, TIONYy4YeHHOW W8, pPa3JIMUYHBIX WCTOYHUKOB, KPUTUYECKH AaHAIU3UPOBAThH
MOJIy4aeMyro HH(POPMAIUIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HaHUH,
TaK 1 Ha OCHOBE aHaJM3a UCTOYHHKA UHPOpMAIHH;

NPOSIBJIATE ~ OPTaHM3AlMOHHBIC M [IO3HABATEJIbHBIE YMEHHUS  CAMOCTOSITEILHOTO
NpUOOpEeTEeHUs HOBBIX 3HAHUM B  IpoOLIECCE BBIMNOJIHEHHS TMPOEKTHBIX U y4eOHO-
HCCIICIOBATEIILCKUX PA0OT;

paboTaTh B, IpylH€ C MCIOJHEHHEM pAa3JIMYHbIX COLMAIBHBIX PpOJIEH, IIaHUPOBAaTh
paboTy TpYIIbI, PAMOHATBLHO PACIPENEIATh ACATEIHPHOCTh B HECTAHIAPTHBIX CHUTYAIHsX,
a/IeKBaTHO OIICHMBAThH BKJIAJ KaXJOr0 M3 YYACTHUKOB I'PYIIbI B PELICHHE paccMaTpuBaeMoil
npoOJIeMbl;

OposiBIATE  MOTHMBaLMIO K  Oynymed  mnpodeccHoHanbHOM — AEATENBHOCTH MO
CHEeLHATbHOCTAM (PU3NKO-TEXHUYECKOTO Mpodus
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Ne HaumenoBanue pa3zaenos U TEM IPOrpaMMbl

n/m

Paznen 1. DJIEKTROIMHAMUKA
1.1 MaraurHoe o€

12 DnexppoMarHUTHAS UHIYKIIHS

49

24

24

54

16

16

10

bubmuorexkadlOK https://m.edsoo.ru/f16b68d7
butanorexa LIOK https://m.edsoo.ru/f16b68d7

Bubmorexa L{OK https://m.edsoo.ru/f16b68d7

16 bubmuoreka [IOK https://m.edsoo.ru/f16b68d7
bub6muoreka L{TOK https://m.edsoo.ru/f16b68d7
16
KonuuectBo vacos OnexTpoHHbIe (TU(POBHIE)
00pazoBaTeIbHbIE PECYpPCHI
Bcero Kontponensie — IIpaktuueckue
paboThI paboThI
14 bubmuorexa [JOK
https://m.edsoo.ru/39859f1
13 1 bu6nmoreka [JOK

https://m.edso0.ru/39859f1



Uroro no pasneny

Pazgen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHuueckue KojacOanus

2.2 DJeKTpOMAarHMTHBIC KOJICOAHHUS
2.3 MexaHUYeCKHUE U 3JICKTPOMArHUTHBIC BOJTHBI
2.4 Onruka

Uroro no pazneny

27

10

15

10

25

60

Pazzea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 Ocnossl CTO

Hroro no pazneny

Pazgen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckynsipHO-BOJTHOBOH JTyan3M

4.2 ®usuka atoma
4.3 ®dusuka aTOMHOTO Spa ¥ AIEMEHTAPHBIX YaCTHUI]

Hroro no pazneny

Paznen 5. 9JJIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU
5.1 DnemeHTHI aCTPOHOMUH U acTPODU3UKH

5

15

25

12

buoimoreka [JOK
https://m.edsoo.ru/39859f1
bu6mmorexa [IOK
https://m.edso0.ru/39859f1
bu6mmoreka [IOK
https://m.edsoo.ru/39859f1

bubmuoreka [JOK
https://m.edso0.ru/39859f1

bu6mmoreka [IOK
https://m.edso0.ru/39859f1

bu6mmoreka [JOK
https://m.edso0.ru/39859f1
bu6mmorexa [IOK
https://m.edsoo.ru/39859f1

bu6mmoreka [JOK
https://m.edso0.ru/39859f1

bu6mmorekxa [JOK
https://m.edsoo.ru/39859f1



"‘!
Hroro no pazneny 12 O ;

Pasznen 6. PUSNYECKUU IPAKTUKYM

6.1 ®usznyeckuil NPakKTUKyM 16 JIHOTeKa L[OK
://m.eds00.ru/39859¢f1

HWtoro o paszaeny 16 Q

Paznen 7. OBOBLIAIOILIEE IOBTOPEHUE @

7.1 Cucremaruzanys u 00001IeHNE TPEAMETHOTO COJCPIKAHHS U OTBITA 15 6 bubnuoreka [IOK
JIeATENIbHOCTH, TIPHOOPETEHHOTO NPU M3yueHHH Kypca ¢pusuku 10 — 11 \ Y https://m.edso00.ru/39859ef1
KJIacCOB \

Hroro no pazneny 1

PeszepBHoe Bpemst bubnuoreka [JOK

https://m.edso0.ru/39859ef1

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME ‘\ O 170 4 16



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O TPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI IS YYHEHUKA

. ®dwusuka, 10 xkmace/ Msikumes I'.41., bByxosues b.b., Corckuiit H.H. rton
penaknueii [TapdenteeBoit H.A., AximonepHoe o6mecTBo «/3marenscTBo

«IIpocBenieHue»

. ®dwusuka, 11 kmacce/ Kacesaos B.A., O0miecTBO ¢ orpaHudeHHON
OTBETCTBEHHOCTHIO «[PODAY; AkunonepHoe 0011ecTBO «J31aTenbCTBO

«IIpocBenieHue»

. ®dusuka, 11 knace/ Msxumes I'.J1., Byxosues B.B., Yapyrun B.M. non
penakmueit [TapdenTreBoii H.A., AkiinonepHoe 00mecTBo «M31aTeancTBO

«IIpocsemienue»
METOJNUYECKHUE MATEPHUAJIBI IS YYUTEJA

https://rosuchebnik.ru/metodicheskaja=pemoesch/materialy/klass-10 _umkliniya-
umk-v-a-kasyanova-fizika-10-11-baz, type-metodicheskoe-posobie/

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/umk-liniya-umk-
https://www.youtube.com/watch?v=XqCNajiaw3U
list=PLBkPHBQq30t5yvip7c4mOgPRIFByohyL0
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