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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE CpeaHero oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
NOJIOXKEHUH W TpeOOBaHMW K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTENbHOM IMPOrpaMMBI,
npezacrasieHHbix B PI'OC COO, a takxke ¢ yuérom (enepanbHoil paboueil mporpaMMbl BOCIIUTAHUS H
Konnenmuu mnpenogaBanusi yuyeObHoro mnpeamera «@Pusuka» B 00pa3oBaTeIbHBIX OpraHU3aIUsIX
Poccuiickoii @enepaiuu, pealn3yonmx OCHOBHbIE 00pa30BaTeIbHbIe IPOrPAMMBL.

[Iporpamma mo ¢usuke ompexaensier 00sA3aTENbHOE MPEIMETHOE COJEp)KAaHHE, YCTaHABIUBACT
PEKOMEHAYEMYIO IIOCJIEOBATEIbHOCTh HM3YUEHUST TEM M pPa3felioB Y4eOHOro IpeaAMeTa C Y4ETOM
MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKH Y4eOHOro Mpoliecca, BO3PaCcTHBIX 0COOEHHOCTEN
oOyuaromuxcs. [lporpamma no ¢usuke na€r nmpeacTaBieHUe O LESIX, COAepX aHUM, OOIIeH cTpaTeruu
0o0y4YeHHsI, BOCHUTAHUS W PA3BUTUS OOYUAIOMIMXCS CPEACTBaMHU ydeOHOro mpenmera «Pu3uka» Ha
yIIIyONEHHOM YpOBHE.

Wzyuenue kypca Qu3uku  yriayOJaE€HHOrO  ypOBHS — MO3BOJISIET  pealiu30BaTh  3a/lauyd
npoecCHOHANBHOM OpHUEHTAllMU, HANpaBiICHO Ha CO3JaHHME YCIOBUM JJIi MPOSBICHUS CBOMX
MHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH KaKIBIM OOYHYaIOUIMMCS, KOTOPhIEe HEOOXOIUMBI IS
MIPOJIOJHKCHHST O0PAa30BaHMS B OpraHU3aIUsAX MPOPECCHOHATBHOTO 00pa30BaHUS 110 PA3TUYHBIM (DHU3HKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIIHATbHOCTSIM.

B nmporpamme no ¢usuke onpeneistoTcs MIaHUpPyeMbIe pe3yabTaThl OCBOCHHs Kypca (uU3uKu Ha
YPOBHE CpelHET0 00IIero o0pa3oBaHus: JTMYHOCTHBIC, METAIIPEIMETHBIC, IPEIMETHbIE (Ha YIIIyOJIEHHOM
ypoBHe). HayuHo-MeTOmonornuecko OCHOBOM sl  pa3pabOTKu TpeOOBaHUI K JIMYHOCTHBIM,
METaINpeIMETHBIM M MPEAMETHBIM pe3yJbTaTaM OOYdYaroUIMXCsi, OCBOMBIIUX MPOTrpaMMy 1o (usmke Ha
YpOBHE CpeaHero obiiero oopazoBaHus Ha YriyOJIEHHOM ypOBHE, SIBIISIETCS CUCTEMHO-AEATEIbHOCTHBIM
MOJIXO/I.

[Tporpamma o (usnke BKIIOYAET:

IUIAHUPYEMbIE PE3YJIbTaThl OCBOEHHUS Kypca (QU3MKM Ha YriayOJnEHHOM YPOBHE, B TOM 4YHUCIE
peIMEeTHBIC PEe3yIbTaThl MO ro/laM O0yUYeHUS;

coliepkanue yuyebHoro npeamera «Ou3nkay Mo rogam o0ydeHusl.

[IporpamMma no Qu3uke MMeeT MPUMEPHBIH XapaKkTep U MOXKET OBbITh HCIOJIb30BAHA YUUTENISIMU
(bU3HUKY JUTsl COCTABIIEHUS CBOUX PabOYMX MPOTPaMM.

[TporpamMa 1o ¢u3uKe HE CKOBBIBAET TBOPYECKYI0 WHHUIIMATUBY YUMUTEJNEH W IPEeIOCTaBiIseT
BO3MOXHOCTH JJIsl pealM3allii pa3IMYHbIX METOJMYECKUX MOIXOA0B K IMpenojaBaHui0 (QU3MKH Ha
yriayO0iIEHHOM YPOBHE MPH YCIOBUU COXPAHEHUs 003aTeNIbHOM YacTH CO/IEp KaHUs Kypca.

®dusnka Kak Hayka O Haubosee OOMMX 3aKOHAX MPHUPOJBI, BBICTYMAas B KadyeCTBE YYEOHOTO
npeaMera B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAaHMA 00 OKpY)XalolleM MHUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOpa3yIoLIUil sl €CTECTBEHHO-HAy4YHBIX YYEOHBIX IPEIMETOB,
MOCKOJIBKY (PU3UYECKHE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBICHUH, N3y4aeMbIX XUMHUEHN, OMOJIOTHEH,
dbusndeckoit reorpadueit u actponomueit. Mcnonp3zoBanue n akTUBHOE MPUMEHEHHE (U3MUECKUX 3HAHUHN
OTIpeNIeNIUII0 XapakTep M OypHOe pa3BUTHE pa3sHOOOpa3HBIX TEXHOJOTHH B cdepe >HEpPreTHKH,
TPAHCIIOPTa, OCBOCHUsI KOCMOCA, MOJyYEHHUsI HOBBIX MaTE€pHUAJIOB C 33aJaHHBIMU CcBOWcTBaMu. M3ydeHue
Gu3MKM BHOCUT OCHOBHOM BKJal B (OPMHPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI MHpa
oOyuatornierocsi, B pOpMUpOBaHNE YMEHUM MPUMEHSATh HayuHbIM METOJ TO3HAHUS IIPU BBIOJIHEHUU UMU
y4eOHBIX UCCIIEIOBaHUH.

B ocHOBY Kypca GpU3UKU Ha ypOBHE CpeHEro o0Iero oopa3oBaHus MOJIOKEH Psi HJei, KOTopble
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 OCTPOEHUSI.

Hoea uenocmunocmu. B COOTBETCTBHM C HEW KypC SBISETCS JIOTMYECKH 3aBEPUIEHHBIM, OH
COJEpKUT MaTepuald U3 BCEX pa3JesioB (M3MKM, BKJIIOYAET KaK BOMPOCHI KJIACCUYECKOH, Tak H
COBPEMEHHOM (PU3UKH.



Hoea zenepanuszayuu. B cooTBeTCTBHMM ¢ HeH Marepuan Kypca (uU3MKH OOBEIUHEH BOKPYT
¢u3nueckux Teopuil. Beaymum B kypce sBisgercs (OpMUPOBaHME IPEICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTE€pPUH, BEILIECTBE U TOJIE.

Hoea cymanumapusayuu. EE peanuszanus MNOpeanosnaraeT HCIOIb30BaHUE TI'yMaHUTApPHOIO
noTeHuaza GU3NIeCKOi HayKH, OCMBICIICHUE CBSI3U Pa3BUTHS (DU3HMKU C pa3BUTHEM OOIIECTBA, a TAKXKe
C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U HKOJIOTMUECKUMHU ITPOOJIEMaMH.

Hoea npuknaonou wnanpagnennocmu. Kypc ¢Gusuku yriyOn€HHOTO YpOBHS IpeAroiaraer
3HAKOMCTBO C IIMPOKHUM KPYIOM TEXHHUYECKUX U TEXHOJOTUYECKHX MPUIOKEHUI M3yYEHHBIX TEOpUN U
3akoHOB. Ilpu 3TOM paccmaTpuBaroTCs Ha YpOBHE OOIIMX MPEACTABICHUNA M COBPEMEHHBIC TEXHUYECKUE
YCTPOMCTBA, U TEXHOJIOTUH.

Hoesa rkonozuzayuu peannsyercs NoCpeICTBOM BBEICHUS 3JIEMEHTOB COJIEPKaHMsl, MOCBAIEHHBIX
HKOJIOTHYECKUM MpOoOIIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHM, a
TaKxke 00CyX)AeHUs TPo0IeM PallMOHAIBHOTO MPHUPOIOTIONIB30BAHMS U AKOJIOTHYECKON O€30MaCHOCTH.

OcBoeHue copep)kaHusi HPOrpaMMbl MO (U3UKE AOKHO OBITh IOCTPOCHO Ha INPHHLUIAX
CHUCTEMHO-/IEATEIbBHOCTHOrO mojaxoaa. Jlns ¢u3umku peanusanus 3TUX NPUHIMIOB Oaszupyercs Ha
UCTIOJIb30BAaHUM CAMOCTOSITETIHHOTO AKCIEPUMEHTa KaK IMOCTOSIHHO JAEHCTBYIOIIEro (hakropa yuyeOHOTO
nporecca. /s yrimyOn€HHOTO ypoBHSI — 3TO CUCTEMa CaMOCTOSITEIFHOTO YUYEHHYECKOTO HKCIEPUMEHTA,
BKJIIOYAOLIET0 (PPOHTANIbHBIE YUYEHHMUYECKUE ONIBITHI MIPU M3YYEHHUH HOBOI'O MarepHaja, JabopaTOpHbIE
pabotel M paboThl npakTukyma. I[Ipu 3TOM BO3MOXKHBI JBa crocoba peaiu3auuu (U3NIECKOTO
IpakTUKyMa. B mepBom ciyuyae mpakTukyMm npoBojuTcs aubo B koHue 10 m 11 kiaccos, nubo mocie
NIEPBOTO M BTOPOTO IMOJIYTOIUH B KKIOM M3 3TUX KiaccoB. BTopoil croco® — 310 mHTEerpamus padbot
IPaKTUKyMa B CHCTEMY JIaOOpaTOpHBIX padoT, KOTOpbIE MPOBOJATCS B IMPOLIECCE M3YyUEHUs paszesa
(remsl). Ilpu 3TOM Mox paboTamMu MpakTHUKyMa IMOHMMAETCS CaMOCTOSITEIbHOE UCCIIEA0BAaHUE, KOTOPOE
IIPOBOJUTCS MO0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOIAroBoi HHCTPYKIIUH.

B mporpamme mo ¢usmke cucreMa YYEHHYECKOTO OJKCIIEPHUMEHTa, Ja0OpaTOpHBIX pPaboOT |
IOPaKTUKyMa IpPEACTaBICHA E€JUHBIM IepedHeM. BbpIOOp TeMaTHKH Ui 3TUX BUAOB YUYEHHUECKUX
IOPAaKTUYECKUX pabOT OCYyLIECTBISETCd Y4YaCTHUKaMU 00pa3oBaTeNbHOTO Ipolecca MCXOIsd U3
0COOEHHOCTEH MOYPOYHOTO TUITAHUPOBAHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu 3TOM obecnieunBaeTcs
OBIIaJicHUEe OOYYaAIOMIMMHUCS YMEHHUSMHU IPOBOJAUTH MpSIMbIe U KOCBEHHBIE M3MEPEHUS, MCCIIETOBAHUS
3aBUCUMOCTEH (PU3MUECKUX BEIUYHMH U MIOCTAHOBKY OIBITOB IO MPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bonbiioe BHMMaHuE ynenseTcss pEHIeHUI0 PacuE€THBIX M KadeCTBEHHBIX 3ajgad. [lpu stom uis
pacu€THBIX 33734 MPHOPHUTETOM SIBIISIIOTCS 3a/Ia4M C SIBHO 33JIaHHOW M HESBHO 33JaHHOW (PU3NYECKOM
MOJIENBIO, TIO3BOJISIONINE TPUMEHSTh W3YYeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszziesa
Kypca, Tak M MHTErpupys NpPUMEHEHHE 3HAaHUM M3 pas3HbIX pas3zaenoB. s KadecTBEHHBIX 3a/ad
IPUOPUTETOM SIBISIOTCS 3a/laHUsl Ha OOBSICHEHUE/TIpe/ICKa3aHue MPOTeKaHUs (PU3MUECKUX SIBICHUH U
MIPOIIECCOB B OKPYKAIOMICH JKU3HU, TpeOyolHe BhIOOpa (PU3NUECKON MOJENH JJII CUTYaIluu TIPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu PI'OC COO k MarepHaabHO-TEXHHUYECKOMY OOECIEUEHMIO
yueOHOro mporecca Kypce (U3MKH YriyOIE€HHOTO ypOBHS Ha YpOBHE CpEIHEro OO0IIero oOpa3oBaHUS
JOJDKEH U3y4yaTbCcsd B YCJIOBUSX IpeIMETHOro kabuHeta. B kaOuHere GU3MKH JOKHO OBITh
HeoOxoauMoe jabopatopHoe OO0OpyIOBaHUE /Jisi BBHIMNOJHEHHUS YKa3aHHBIX B Iporpamme 1o Qusuke
YUEHUYECKUX OIBITOB, J1a0OpaTOPHBIX paboT M pabOT MpaKkTUKyMa, a TaKXke JEeMOHCTPAallMOHHOE
obopyoBaHue.

JlemoHCcTpanoHHOe 060pynoBaHue (OPMHUPYETCS B COOTBETCTBHM C NPUHIMIIOM MUHUMAJIBHON
JIOCTAaTOYHOCTH MW OO0ECNEeUnBaeT TOCTAHOBKY MEPEYHCICHHBIX B TMpOrpaMMe IO (DHU3HKE KITFOUEBBIX
JNEeMOHCTpAIlMid IS MCCIIEJOBAaHUS HM3y4aeMbIX SBICHWH H  TPOIECCOB, OMIMPHYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHUI.

JlaGopaTtopHoe 00OpyIOBaHHME JJsl YYEHHYECKHUX MPAKTHYECKUX paboT QopMmupyercss B BuUe
TEMATHYECKUX KOMIUJICKTOB M O0ECHEeunBaeTCs B Pacdyére OJHOTO KOMIUIEKTa Ha JBYX OOYYarOIIUXCH.



TemaTuueckue KOMILIEKTHI J1a0OPaTOpHOro 000pyNOBaHUS JOJDKHBI OBITH OCTPOCHBI HA KOMIUIEKCHOM
UCIOJIb30BaHUU AHAIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX N3MEPUTEIBHBIX CHCTEM B
BHJIC TU(PPOBBIX TaOOpATOPUIA.

OCHOBHBIMU 1IENISIMU U3Y4Y€HUsI (PU3UKU B 00ILIEM 00pa30BaHUU SBISIIOTCA:

dopmMupoBaHHE HMHTEpeca M CTpeMJIeHHS OOYdYalOMMXCS K HAyYHOMY H3YYCHHIO IPHPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pasBUTHE IPEJICTABICHUH O HAy4yHOM METOJE MO3HaHWA U (HOPMHUPOBAHHUE HCCIIEI0BATEIBCKOTO
OTHOIIEHHS K OKPYKAIOLINM SIBJICHUSM;

¢dopMHpoOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa U3ydyeHHs] OCHOB CTPOCHHUS MATepUH U
byHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

(dopMHpoBaHHE YMEHUI OOBACHATH SIBIEHUS C UCHOJIb30BaHMEM (PM3NYECKUX 3HAHMHM U HAY4HBIX
JI0Ka3aTeNbCTB;

dopMHpoBaHUE TPEACTABICHUN O ponu (PHU3MKH IS Pa3BUTHUA APYIHMX ECTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOT Ui,

pasBUTHE MPEICTABICHUH O BO3MOXKHBIX cdepax Oymymied npodeccHoHaIbHON AEATeNIbHOCTH,
CBSI3aHHBIX C (PU3UKOM, TOJATOTOBKA K JaJbHEWIIIeMy 00y4E€HHUIO B 3TOM HAIPaBJICHUU.

JlocTikeHne STHX 1enell o0ecreunBaeTcsl peleHueM CIeIyIomuX 3a1ad B mpolecce U3ydeHHs
Kypca (pU3MKHU Ha ypOBHE CPEIHEro 001Iero oopa3oBaHus:

npuoOpeTeHre cUcTeMbl 3HaHUH 00 O0ImuX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOpUsX,
BKITIOYass MEXaHUKY, MOJEKYSIPHYIO (DM3HKY, SJIEKTPOJUHAMUKY, KBAHTOBYIO (U3UKY U DIEMEHTHI
acTpou3ukw;

dbopMHpoBaHHE YMEHHI IPUMEHATh TEOPETHUECKUE 3HAHUSA AJIs OObSICHEHUS (U3NUECKUX SIBIICHUH
B IIPUPOJE U /IS IPUHATHUS NPAKTUUECKUX PELICHUH B IOBCEAHEBHOM KU3HM;

OCBOCHHE CITIOCOOOB PEUICHUs Pa3IMYHBIX 33/1a4 C SBHO 3aJaHHOW (PM3MUYECKOW MOJENbBIO, 3a/1a4,
MOJIPa3yMEBAIOIINX CaMOCTOATENBHOE CO3AaHNe (PU3UIECKON MOJENH, aJIeKBaTHOW YCIOBUSAM 3a7add, B
TOM YMCJI€ 33]]a4 MH)KEHEPHOTO XapaKTepa;

NOHUMaHWe (U3NYECKUX OCHOB U IPUHLMIIOB JEHCTBUA TEXHUUYECKUX YCTPOMCTB U
TEXHOJOTMYECKUX IPOLIECCOB, MX BIUSHUS Ha OKPYXKAIOLIYIO CPENY;

OBJIAJICHUE METOJIaMU  CaMOCTOSITEIbHOTO  IJIAHUPOBAaHUS M MPOBEICHUS  (PU3NYECKUX
SKCHEPUMEHTOB, aHAJIM3a U MHTEPIpEeTalud WHPOPMALIUHU, ONPEAETICHUs TOCTOBEPHOCTH MOJYyYEHHOTO
pe3yibTara;

CO3JaHME YCJIOBHHM JUIsl pa3BUTUA YMEHHUH IPOEKTHO-UCCIEAOBATEIbCKOM, TBOPUYECKOM
NeSITEIIbHOCTH;

pa3BUTHE UHTepeca K cepaM NpodhecCHOHANBHOM NesITeIbHOCTH, CBI3aHHON ¢ (DU3UKOM.

B cooterctBun ¢ tpedoBanusiMu PI'OC COO yrioyOnéHHBIH YpOBEHb M3y4YeHUs y4eOHOTro
npeamera «®Pu3uKa» HAa YpPOBHE CpEAHEro o001mero oOpa3oBaHMs BHIOMpAETCS OOYYAOUIUMUCH,
IUTAHUPYIOIMMU IPOAODKEHNE 00pa30BaHMsl 110 CIENUATBHOCTAM (PU3HKO-TEXHUUECKOTr0 IPOpUIIs.

Ha wusyuenune ¢usuku (yrayOn€HHBIH ypOBEHb) Ha YpOBHE cpenHero oOmiero obpa3oBaHHUs
otrBoguTcs 340 vacos: B 10 kimacce — 170 vacos (5 yacoB B Hezento), B 11 kmacce — 170 yacos (5 9acoB B
HEJIETIO).

[Ipennaraemelii B mporpamMMe Mo (QHU3UMKE MepedyeHb Ja0OopaTOPHBIX W TMPAKTUYECKUX paboT
ABJIIETCS. PEKOMEHIOBaHHBIM, YYUTENb JIeNaeT BBHIOOP MPOBEACHUS JTaOOPATOPHBIX pabOT U OMBITOB C
y4€TOM MHJIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaroIuXCs.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblid MeTO NO3HAHUS NPUPOIBLI.

Oum3uka — QyHAaMEHTaTbHas Hayka O npuponae. HayuHelii MeToa TO3HaHUS W METOJBI
UCCIIeIOBaHMS (PU3NICCKUX SBICHUM.

OKCIIepUMEHT U TEOpHUs B Ipoliecce Mo3HaHus npupoasl. HaburoieHre u 3KkcrepuMeHT B (pu3HKe.

Crioco0Ob! n3MepeHus: pU3NUECKUX BEJIMYMH (aHAJIOTOBBIE U LIM(PPOBBIE U3MEPUTEIbHbBIE TPUOOPHI,
KOMITbIOTEPHbIE TaTUUKOBBIE CUCTEMBI).

[Morpemnoctu u3MepeHuil pusnuecKkux BeIUYrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue (U3NUECKUX SBICHUI M MPOIECCOB (MaTepualibHAs TOYKA, aOCOIIOTHO TBEPIOE
TEJI0, UJleaJIbHAs KHUJIKOCTb, UJCANIbHBIN ra3, TOUeuHblH 3apsan). [unoresa. duzndyeckuil 3aK0oH, rpaHULIbI
ero npuMeHumMoctu. dusnyeckas Teopus.

Posib 1 MecTo ¢u3uku B popMHUpOBaHNH COBPEMEHHON HAyYHON KapTHHBI MHUPA, B MPAKTHYECKOM
NEeITEIbHOCTH JIIOICH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

M3mepeHue cuiabl TOKa W HaNpsDKEHUS B LIENM IOCTOSHHOTO TOKa MPH MOMOIIM aHAJIOTOBBIX U
U(PPOBBIX U3MEPHUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LU(PoBOI J1abopaTopueil no ¢usuke. [Ipumepsl n3MepeHus: GU3NUECKUX BETUUUH
IPY TIOMOIIY KOMIIBIOTEPHBIX TaTUUKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe BukeHue. OTHOCUTEIBbHOCTh MEXAaHUYECKOT0 IBMKeHus1. Cuctema oTcuéra.

[Tpsmas u oOpaTHas 3a1a4l MEXaHUKU.

Paanyc-BekTop MaTepHagbHON TOUKH, €ro MPOEKLUU Ha OCHU CUCTEMbl KOOpAUHAT. TpaekTopusl.

[Tepemenienune, CKOpoCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepHUaIbHOU
TOYKH, UX MPOEKIMHU Ha OCH CUCTEMBI KoopArHAaT. ClokeHue NepeMeIIeHU U CII0KEHNE CKOPOCTEH.

PaBHOMEpHOE UM PpaBHOYCKOPEHHOE MPSAMOJMHENHOE [JBIKEHHE. 3aBUCHUMOCTb KOOpIMHAT,
CKOpPOCTH, YCKOPEHHS U IMYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX IpaduKu.

CBobOosiHOE majzieHue. Y cKopeHre CBOOOAHOIO najieHus. [IBuxenune temna, OpomeHHOro moJ yriom
K TOPU30HTY. 3aBUCUMOCTbh KOOPJIMHAT, CKOPOCTU M YCKOPEHHS MaTepUaJbHOM TOUKH OT BPEMEHHU U UX
rpaduxmu.

KpuBonuHeiiHoe nBHkeHHE. [[BUKEHHE MaTepUalbHOM TOYKM IO OKPYKHOCTH. YTIJIoBas M
nuHenHas ckopocThk. [lepron u yactora obpamenus. LlenTpoctpeMurtensHoe (HOpMaIbHOE), KacaTelIbHOE
(TaHreHIMAIBHOE) U MOJHOE YCKOPEHHE MaTepUAIbHOM TOUKH.

TexHHuecKkue yCTpOMCTBa M TEXHOJIOTMYECKHE IPOLECCHI: CIHIOMETP, IBMKCHHE CHAps/OB,
LIEMHbIe, IIecTepEHYAThIE U PeMEHHBIE TIepelaul, CKOPOCTHBIE JIU(THI.

Hemoncmpayuu.

Monenb cucteMbl OTCU€Ta, MIUTIOCTPALUS KHHEMAaTHUYECKUX XapaKTEPUCTUK IBUKEHUSI.

Crioco0b! HccieJOBaHuUS IBUKEHHH.

Nnmroctpanys NpeaeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBanue MBIKEHHH C UCTIOIB30BAHMEM MEXaHU3MOB.

[TageHue Ten B BO3IyXe U B pa3peKEeHHOM IIPOCTPAHCTBE.

Habmonenue nBuxeHus Tena, OpoIeHHOro Mo YTJIOM K TOPU30HTY U TOPU30HTAIIBHO.

Hampasnenne ckopocTH py IBUKEHUU 10 OKPYKHOCTH.



[IpeoOpa3zoBanue yriioBOH CKOPOCTH B PEIYKTOPE.

CpaBHeHHE MyTeH, TPACKTOPUL, CKOPOCTEN IBHKEHHSI OJTHOTO M TOTO K€ TeJla B Pa3HbIX CUCTEMAX
OTCU€Ta.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

N3yueHne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBEO ONPEIEICHUS] MTHOBEHHOW CKOPOCTH.

W3mepeHne yCKOpEeHHs IpU IPSMOJIMHEHHOM PaBHOYCKOPEHHOM JIBMDKCHMHM 110 HAKJIOHHOM
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JBUKEHUU.

W3mepenne yckopeHus CBOOOAHOrO TMaAeHHUs (PEKOMEHIOBAHO WCHOJIb30BaHUE MHPPOBOIL
nabopaTopun).

W3ydyeHne HABMKEHUs Tela, OpPOIIEHHOIO TOpu30HTaldbHO. IIpoBepka rumoressl O MpsAMOi
MPONOPLUMOHAIBHON 3aBUCUMOCTH MEXY JAIBHOCTHIO MOJETA U HAYAJIbHOM CKOPOCTBIO TEJA.

W3yuenue ABMKEHUS Tea MO OKPYKHOCTH C TIOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IIEpHO/a 00pallieHnss KOHUYECKOr0 MasTHHUKA OT €ro MapamMeTpoB.

Tema 2. lunamuxa.

IlepBbiii 3axkoH HeroToHa. MHepumanbHble cucteMbl OTCU€Ta. [IpUHIMO OTHOCUTENBHOCTH
[Nanunes. HemnepuuanabHble CUCTEMBI OTCUETa (OMpeIeTIeHIE, IPUMEDHI).

Macca tena. Cuia. [lpuHuun cynepno3uuuu cui.

Bropoii 3akoH HproTOHA /17151 MaTepUaIbHOW TOYKH.

Tperuii 3akoH HproTOHA /111 MaTe€pUanbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPABUTAIMOHHON U MHEPTHON MacChl.

Cuna TsxecTH. 3aBUCUMOCTb YCKOPEHHMSI CBOOOJHOIO MaJeHUs OT BBICOTHI HaJ IOBEPXHOCTBIO
IUTAaHETHl M OT TeorpaduyecKol MUpPOTHL. J[BHKeHne HEOECHBIX TE W MX CIIyTHHKOB. 3akoHbI Kerepa.
[lepBas kocMHuUecKasi CKOPOCTb.

Cuia ynpyrocrtu. 3akoH ['yka. Bec tena. Bec Tena, IBHXyIIerocs ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cwiia TpeHUS CKOJNBXKEHUS W CWiIa TpeHus mokos. Kosddumment
Tperust. Cuia CONpOTUBIICHUS NPY JIBUKEHUU TeJa B KUJIKOCTH WM ras3e, e€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCUTEJIBHOTO JIBUKEHUS.

Hasnenue. 'unpocrarnueckoe nasinenue. Cuiia Apxumena.

TexHudyeckne  ycTpOMCTBA W TEXHOJOTMYECKHE  IPOLECCHI:  MOAIMIMIIHUKK, JIBUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habntoienue nBM>KeHUs Tell B MHEPLUATIbHBIX ¥ HEMHEPIUATBHBIX CHCTEMaX OTCUETa.

[IpyuHIUIT OTHOCHTEIBHOCTH.

Kauenne IByX HWIMHAPOB WIM IIAPOB Pa3HOM MAacCChl C OJUHAKOBBIM YCKOPEHHUEM OTHOCHUTEIBHO
HEUHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHEeHHME paBHOJEHCTBYIONIEH MPUIOKEHHBIX K Ty CUJI C MPOU3BEJACHUEM MacChl Tela Ha €ro
YCKOPEHHME B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOZHMKAIOIINX B PE3YJIbTATE B3aUMOACHCTBUS TEN.

N3mepenne macc 1o B3auMOACUCTBUIO.

HesecomocTts.

Bec Ttena npu yCKOPEHHOM MOIBEME U MTAJICHUN.

[{eHTpOOEKHBIE MEXAaHU3MBI.

CpaBHeHME CHII TPEHUS TTOKOS, KAUE€HUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, npaKmuxym.

W3mepeHne paBHOIEHCTBYIOIIEH CUIT TP IBUKEHUU OpycKa 10 HAKJIOHHOW MIOCKOCTH.



[TpoBepka rumoTe3bl 0O HE3aBUCUMOCTH BPEMEHHM JIBMXKEHUS OpycKa MO HAaKJIOHHOW TMJIOCKOCTH Ha
3a/laHHOE PacCTOSTHUE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00pasie, OT
ux nedopMarum.

W3ydeHne ABUKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepes JErKuil OJI0K.

N3mepenne ko3 uienta TpeHUs 0 BETMYUHE YTII0BOro ko3 duienta 3aBucumoct Fry(N).

HccnenoBanue IBMKEHUS OpycKa NO HAKIOHHOM IUIOCKOCTH C MEPEMEHHBIM KO3 (UIIMEHTOM
TPEHUSI.

N3yuenune ABMXKEHUS Ipy3a HA BaJLy C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AoOcomoTHO TBEpOE Teno. [locTynarensHoe U BpalaTebHOE ABUKEHUE TBEPAOTO Tena. MoMeHT
CUJIBl OTHOCUTENBbHO Ocu BpameHus. [lmedo cuiibl. CiokeHHe Cuil, MPUIIOKEHHBIX K TBEPIOMY TEIy.
[leHTp TsHKECTH TEna.

VYcnosus paBHOBECHs TBEPAOIO TENA.

YcroitunBoe, HEYCTOMYMBOE, O€3pa3InyHOE PABHOBECHE.

TexHuuyeckne yCTpPOWCTBA M TEXHOJIOTMYECKUE IPOLECChl: KPOHIUTEHH, CTPOMTEIbHBIM KpaH,
peméryarbie KOHCTPYKIIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmukKym.

HccnenoBanue yciioBUi paBHOBECHUS TBEPJIOTO TeJa, UMEIOIIET0 OCh BPAIICHHUS.

KoHcTpynpoBaHre KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO T€JA, UMEIOLIETO MJI0IA/b ONOPHI.

Tema 4. 3akonwl coxpanenus 6 mexaHuke.

NMnynsc maTepuaibHOW TOYKH, CHCTEMBI MaTepHalibHBIX Touek. LleHTp wmacc cucteMbl
MaTepuaibHbIX TOYeK. Teopema o ABMKEHUH LIEHTPa Macc.

NMiynbC cUIlbl 1 I3BMEHEHHE UMITYJIbCa TeNa.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

MoMmeHT uMmnyibca MaTepuanbHON TOUKHU. [IpeacTaBieHne O COXpaHEHWHM MOMEHTa UMIIyJbCca B
LHEHTPAIbHBIX MOJIAX.

Pabora cuipl Ha MamoM ¥ Ha KOHEYHOM mepemerneHuu. ['paduyeckoe mpencraBieHne paboThI
CHUJIBI.

MOIIHOCTH CHJIBL.

Kunernyeckass »Heprusi MaTepuanbHOW TOUKH. TeopemMa 00 M3MEHEHMHM KUHETHUYECKON IHEpPrHH
MaTepHalbHOU TOUKH.

[ToTenmanpHbie 1 HEMOTEHIMABbHBIE CHIIbL. [loTeHnnanbHas sHeprus. [loTeHmanbpHas SHepPrus
yrnpyro aehopMHUPOBaHHOM NpyXuHBL. [loTeHIManbHas >HEeprus Tejla B OAHOPOIHOM TpaBUTALIMOHHOM
none. [ToTeHnmanbpHast SHEPTHsl Tella B TPABUTAIIIOHHOM TI0JIe OJTHOPOJHOTO I1apa (BHYTPU U BHE IIapa).
Bropas kocMuyeckas CKopocTb. TpeThsi KOCMUYECKAsi CKOPOCTb.

CBs13b pabOThI HETTOTEHIIUAIBHBIX CHJI C U3MEHEHHEM MEXaHMYECKON SHEPTHH CUCTEMBI Tell. 3aKOH
COXpaHEHUS MEXaHUUYECKOI SHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

VpaBHenue bepHymam Uisi UACAIbHOW JKMJIKOCTH Kak CIEACTBHE 3aKOHAa COXpaHEHUs
MEXaHUYECKON YHEPTUU.



TexHuueckne yCTpPOWCTBA W TEXHOJOTMYECKHE MPOLECCHI: JBUKEHHE PAKET, BOJOMET, KOIED,
NPYKUHHBIN UCTOJIET, TUPOCKOTL, (PUTYPHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCa.

PeakTuBHOE IBMXKEHUE.

W3mepenre MOIHOCTH CHUJIBI.

M3MeHeHne 3HEepPruu Teja MpHU COBEPIICHUH PabOTHI.

B3auMHble npeBpallieHuss KUHETUYECKON U MOTEHUMAIbHOM SHEPIHUil py AEHCTBUU HA TEJIO CHJIbI
TSYKECTU U CUJIbl YIIPYTOCTH.

CoxpaHeHue SHepTUr Ipu CBOOOTHOM TAICHHU.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

N3mepenne ummysbca Tena o TOpMO3HOMY IYTH.

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

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBLCOM CUJIBL.

HccenenoBanue COXpaHEHUS UMITYJIbCA IIPU YIIPYTOM B3aUMOJECHCTBHH.

N3mepeHne KNHETUYECKOM SHEPTUU Tejla 0 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINAIBHOM SHEPTUU MPYKUHBI C pabOTON CHIIBI TPEHUSI.

Omnpenenenue padbOThI CHIIBI TPEHUS IPU ABUXKEHUU TeJla IO HAKJIOHHOM IUIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka u TepMOAUHAMMKA.

Tema 1. Ocrosbt MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OcHOBHBIE MOJOXEHUS MOJIEKYJIsIpHO-KuHeTH4eckor Teopun (MKT), ux ombiTHOe 000CHOBaHHE.
Huddysusa. BpoyHOBckoe IBIKeHHE. XapakTep ABWKCHHS M B3aUMOJCHCTBHS YACTHI[ BEIIECTBA.
Mopnenu cTpoeHus Ta30B, KHUAKOCTEH U TBEPABIX TeJl U OOBSCHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX
Mmojeneit. Macca u pazmepsl MoJiekyl (atomoB). KonmdectBo Bemectsa. [locrostHHas ABoraapo.

TemnoBoe paBHoBecue. TemnepaTtypa u ciocoOsl e€ uzmepenus. lllkana temneparyp Llenbcus.

Mogenbs HIeanpHOTO ra3a B MOJEKYJSIPHO-KMHETUYECKOM TEOPUHM: YACTHULBI Ta3a JBHXKYTCS
XAO0TUYECKHU M HE B3aUMOJEHCTBYIOT JPYT C IPYTOM.

['a3oBble 3aKoHBI. YpaBHeHMEe MenzaeneeBa—Knanelipona. AOcomoTHass Temreparypa (IIKajga
temneparyp KenbBuna). 3akon Jlansrona. M3omporiieccsl B uaeanbHOM raze ¢ HOCTOSHHBIM KOJIMYECTBOM
BeniecTBa. [ paduueckoe npeacraBiaeHe U30MPOLIECCOB: U30TEPMa, U30X0pa, u300apa.

CBs13p MeXAy JaBJICHHEM M CpeAHEH KHWHETHMYECKON HHeprueil mocTynareabHOro TEMJIOBOI0
JBIDKEHUS MOJIEKYJl MJI€aJIbHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYJIAPHO-KMHETHUECKOW TeOopuu
UJCAIBHOTO ra3a).

CBsi3p  aOCOJIIOTHOM TeMIIEpaTypbl TEPMOJIUHAMHYECKOM CHCTEMBI CO CpeIHEH KHHETHYECKOM
SHEPIrHeN NOCTYNaTeNIbHOTO TEIUIOBOTO JBUKEHNUS €€ YaCTHLI.

TexHuueckue yCTPONHCTBA M TEXHOJOIMYECKHE MPOIECChl: TEepMOMETp, Oapomerp, MoTydeHHe
HaHOMAaTEPHUAJIOB.

Hemoncmpayuu.

Mopnenn nBHKEHNS YaCTHUI] BELIECTBA.

Mojenb OpOYHOBCKOTO JBH)KEHUSI.

Buneoponuk ¢ 3anuchio peaqbHOro OpOYHOBCKOTO JIBUKEHUS.

HMuddysus xunkocrei.

Mognens onbita llTepna.

[IpuTsxenue MOJIEKyYII.

Moenu KpUCTaUIMYECKUX PELIETOK.

Habmronienue u ncciaenoBaHue U30MPOLIECCOB.



Yuenuueckuit sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

HccnenoBanue mpoiecca yCTaHOBJICHHSI TETIJIOBOIO PABHOBECHS MPH TEILIOOOMEHE MEXKIY ropsdeid
Y XOJIOJHOM BOJOM.

W3ydyeHue  m30TEepMUYECKOro  mpoiecca  (PEKOMEHIOBAHO  HCIOJb30BaHHE  IHU(PPOBOIA
1abopaTopun).

N3ydenune n30XopHOTro mnpouecca.

N3yuenne n306apHOTO mporecca.

IIpoBepka ypaBHEHUS! COCTOSIHHUSI.

Tema 2. Tepmoounamuka. Tennogvie mauwiunol.

Tepmonunamuueckass (TZl) cucrema. 3amaHue BHEIIHUX YCIOBHM I TEPMOJAMHAMUYECKOM
cucteMbl. BHelllHWe U BHYTpeHHHE napaMeTpshl. [lapameTpsl TepMOAMHAMUYECKON CUCTEMBI KaK CPEJIHUE
3HAYEHHUSI BEJIMUMH, OUCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawasio tepMoanHamMuku. (CaMONpOM3BOJbHASA —peNaKcalus TEepMOAMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogenb uaeanbHOTO raza B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMU: ypaBHeHHe MeHpeneeBa—
KianeiipoHa 1 BbIpakeHHE ISl BHYTPEHHEW SHEPruu. Y CIOBHUSI MPUMEHUMOCTH 3TOM MOJENU: HU3Kas
KOHLIGHTpalusl 4acTHl], BICOKHE TeMIIepaTypbl. BelpakeHue 1uisi BHYTPEHHEW SHEPTUU OJAHOATOMHOTO
UJICAIbHOTO Ta3a.

KBasucrarnueckue u HECTaTHUECKUE TIPOIIECCHI.

DOnemeHTapHas paboTra B TepMojanHaMuKke. Boruncnenue pabotel mo rpaduky mpoiecca Ha pV-
JuarpaMme.

Tennonepenavya Kak crocod M3MEHEHHUS! BHYTPEHHEH HEPruu TEPMOJIUHAMHYECKOW CHCTEMBbI 0e3
coBepieHus padoThl. KOHBEKIIHSI, TETUIONPOBOIHOCTD, U3ITydeHHE.

KonuyectBo Temnorel. Tenno€MKOCTh Tena. YAelnbHas W MOJISIpHAs TEIUIOEMKOCTH BELIECTBA.
VYpaBHenue Maitepa. YaenbHas TeEIUIOTa CropaHus TOIUIMBA. Pacdy€r KoauMyecTBa TEIUIOTHI IIPHU
teronepenaue. [lousitue 06 aguadbaTHOM Ipoliecce.

[TepBblii 3ak0H TepMoauHaAMUKU. BHyTpeHHss sHeprus. KoandecTBo TEmIoTh U paboTa Kak Mephl
M3MEHEHUSI BHYTPEHHEHN SHEPrUU TEPMOJUHAMUYECKON CUCTEMBI.

BTopoil 3akOH TEepMOJMHAMUKHU J/JII PAaBHOBECHBIX IPOIIECCOB: UEpe3 3aJaHHOE PaBHOBECHOE
COCTOSIH€ TEPMOJIMHAMUYECKONW CHUCTEMBl TIPOXOJUT E€IWHCTBEHHass aauabara. AOCONIOTHAS
TeMIieparypa.

BTopoii 3aKkOH TepMOJAMHAMHUKHU I HEPABHOBECHBIX MPOLECCOB: HEBO3MOXKHO IMEpeAaTh TEIUIOTY
oT Oosee XOJOAHOro Tena K Oojee Harperomy Oe3 kommneHcauuu (Kinaysuyc). HeobGpaTtumocTs
MPUPOTHBIX MTPOIIECCOB.

[Tpunimne! geiicTBus TermnoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KII1/1. [ukn Kapho.

DKOJIOTMYECKUE AaCHeKThl HCIOJIb30BaHUS TEIUIOBBIX JBUraTeneil. TermsaoBoe 3arps3HEHUE
OKPYKAIOIEH CpEbl.

TexHu4yeckne YCTpPOWCTBA W TEXHOJOTHYECKHE TPOIECCHl: XOJIOAWIBHHUK, KOHIUIIMOHED,
TU3eTbHBIA M KapOIOpaTOpHBIN JBUTATENH, MapoBas TypOWHA, MOJYYEHHE CBEPXHU3KHX TeMIepaTyp,
YTWIN3ALUs ~ «TEIJIOBBIX»  OTXOJIOB C  HCIOJB30BAaHUEM  TEIUIOBOIO  Hacoca,  yTWIW3alus
OMOOPTaHMYECKOTO TOITMBA ISl BEIPAOOTKU «TETUIOBOW» M DJIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHeHune TemMrepaTypsl IPH aI1adaTHueCKOM PaCIIMPEHUH.

BosayuiHoe orauso.

CpaBHEHHE YIETBHBIX TEIIIOEMKOCTEH BEIIECTB.



CniocoObl U3MEHEHUsT BHYTPEHHEHN YHEPTHUH.

HccnenoBanue aquabaTHOTO mporiecca.

KomnbroTepHble MOIENIH TETUIOBBIX JBUTATENICH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

N3Mmepenne yaenbHON TeMI0EMKOCTH.

HccnenoBanue mpoliiecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aanabaTHOro mporecca.

N3yueHue B3aMMOCBSI3U SHEPIMU MEXMOJIEKYJIIPHOTO B3aMOJCHCTBUA M TEMIEPATyphbl KUIICHUS
JKAIKOCTEM.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Dazoevie nepexoovl.

[TapooOpa3oBanue u kKoHAeHcanus. VicnapeHue u KutieHue. Y JelibHas TEIIoTa mapooopa3oBaHusl.

Hacpiiennsle ¥ HeHachllleHHbIE mapbl. KauecTBeHHas 3aBUCUMOCTbh IUIOTHOCTH M JIABJICHHS
HACBIIIEHHOTO Mapa OT TeMIIEPaTypbl, UX HE3aBUCUMOCTb OT 00bEMa HACBHIIICHHOIO Mapa. 3aBUCUMOCTh
TEMIIEpaTyphbl KUIIEHUS OT JJaBJICHUS B KUJIKOCTH.

BnaxHocTh Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIIbHAS BIIaXKHOCTb.

Tépmoe Tteno. Kpucramnuueckue u amopdHbie Tena. AHU3OTPONHS CBOICTB KPUCTAIJIOB.
[TnaBnenue u KpuctauMzanus. Y aenbHas TermioTa miasnenus. Cyomumariusi.

Hedpopmanuu tBEpOro tena. Pactsokenue m cxarue. Casur. Moayns FOura. Ilpeaen ynpyrux
nedopMaruii.

TennoBoe pacmupeHue MXUIAKOCTEH M TBEPIABIX Tel, O0BEMHOE M JIMHEHHOE pacIIUpeHue.
AHTapMOHHM3M TEIUIOBBIX KOJIEOAHWN YaCTHUI[ BEIIEeCTBAa KaK MPUYMHA TEIJIOBOTO pacHIMpeHus Ten (Ha
KaueCTBEHHOM YPOBHE).

[TpeoOpa3zoBanue sHEprUH B (ha30BBIX MEPEXOIAX.

YpaBHEeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTsbKeHUE. KoadduiimeHT moBepXHOCTHOTO HATsbKeHUs. KanuisipHele siBIeHHUS.
JlaBiieHne noa MCKpUBIEHHON TOBEPXHOCTHIO xkuAKocTH. Dopmyina Jlamnaca.

TexHUuyeckue YCTpOICTBA W TEXHOJIOTMUECKHE MPOIECCHI: JKUIKUE KPHUCTAIbl, COBPEMEHHBIE
MaTepHabl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBolicTBa HaCHIIIEHHBIX [1APOB.

Kunenue. Kunenue npu noHM>KEHHOM JJaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OIBITHI ¢ MBUTBHBIMH TIEHKAMHU.

CwmauuBaHmue.

Kanunnsipusie sBieHus.

MoJieny HEeHBIOTOHOBCKOM KHUAKOCTH.

Croco0Ob1 U3MEpeHUs BIAKHOCTH.

HccnenoBanue HarpeBaHUs U TUIABJICHUS KPUCTAJUTMUECKOTO BEIIECTBA.

Bunasr nedopmaruii.

Ha6mronenue manbix gedopmariuii.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKkmukKym.

N3yueHnne 3aKOHOMEPHOCTEN UCITAPEHUS KUIKOCTEH.

N3mepenne yaenbHOM TEIIOTH MJIaBJIEHUS JIbJa.

N3yueHue CBONCTB HACBHIIICHHBIX APOB.

W3mepeHne abCoMOTHOM BIIaXKHOCTH BO3AyXa U OLIEHKAa MAcChl MapOB B IOMEIICHUH.



N3mepenne ko3 UineHTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JIeOpMallii pe3MHOBOTO 00pasiia OT MPUIIOKEHHON K HEMY CHJIBI.

Pa3znea 4. JiekTpoauHaMuKa.

Tema 1. Dnexmpuueckoe noe.

DnekTpu3anus Tel U e€ MpOosBICHUs. DIEKTPUUECKU 3apsia. JBa BUIa 3IEKTPUUYECKUX 3apsJIOB.
[IpoBOoAHMKHY, AMAIEKTPUKU U TOJMYNPOBOJHHUKUA. ODJIEMEHTAPHBIA AJICKTPUUYECKUU 3apsi. 3aKkoH
COXpaHEHHUs JIEKTPUUYECKOTO 3aps/Ia.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KyioHa.

Onexkrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKUE 3apsi/bl.

Hanpspxéanocts anekrpuueckoro mnoiist. IpoOusiii 3apsia. JInHun HanpsKEHHOCTH 3IIEKTPUIECKOTO
noJist. OTHOPOJHOE JEKTPUUYECKOE TIOJIE.

[ToTeHIMaNbHOCTh  3JIEKTPOCTATUYECKOTO TOJiA. Pa3sHOCTP NOTEHUMAIOB W HaIpsKEHUE.
[TorenuunaneHas sHeprus 3apsia B IEKTPOCTATHUECKOM Ioje. IloTeHnuan 3aekTpocTaTu4ecKoro moJis.
CBs3p HanpsHKEHHOCTU TMOJISI M Pa3HOCTH TOTEHUUAIOB ISl 3JEKTPOCTaTHUYECKOro Mo (Kak
OJIHOPOJHOTO, TaK ¥ HEOJHOPOAHOTO).

[IpuHUUI Cyneprno3uIK JIEKTPUYECKHUX MTOJIEH.

[Tone Toueunoro 3apsiaa. [lone paBHOMepHO 3apsbkeHHOM cdepsl. [Tone paBHOMEPHO 3apsHKEHHOTO
no oOnéMy mmapa. Ilone paBHOMEpPHO 3apsHKEHHOW OeCKOHEUHOHM IutockocTu. KapTtunbl nuHUN
HaIpPSKEHHOCTH 3TUX NOJIEH U SKBUIOTCHIIMAJIBHBIX IOBEPXHOCTEM.

[IpoBOIHUKY B ANEKTPOCTATUYECKOM I10JI€. Y CIOBUE PABHOBECUS 3apsAJI0B.

JIMANEKTPUKHU B 2JIEKTPOCTATUYECKOM I0JI€. J[ManeKkTpudecKkas NpOHULAaEMOCTh BEIIECTBA.

Konzaencarop. D1eKTpoEMKOCTh KOHIEHCATOPa. DIEKTPOEMKOCTD INIOCKOT0 KOH/IEHCATOpa.

[TapannensHoE coequHeHne KoHieHcatopoB. [locnenoBarenbHoe cCoOeIMHEHNE KOHIEHCATOPOB.

DHeprus 3apsyKeHHOI0 KOHJIEHCATopa.

JIBr>KeHUE 3apsKEHHOW YaCTHULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IOJIE.

TexHudyeckue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI:  AIEKTPOCKOI,  DIEKTPOMETP,
AIEKTPOCTATUYECKAs 3alUTa, 3a3€MIICHHE AIIEKTPOIPHUOOPOB, KOHACHCATOPHI, reHepaTop Ban ae ['paada.

Hemoncmpayuu.

Y CTpoCTBO M MPUHIAII AEHCTBUSA 3JIEKTPOMETPA.

DNEeKTpUUECcKOe MoJe 3apsKEHHBIX [IApUKOB.

DIIEKTPUUYECKOE MOJIE BYX 3apsKEHHBIX TIACTHH.

Monens snekTpocTaTrueckoro reueparopa (Baun ge ['paada).

IIpOBOTHHUKY B JIEKTPUYECKOM IIOJIE.

DIIeKTpOoCcTaTUYECKas 3allIuTa.

YCTpoKCTBO U AEMCTBUE KOHJAEHCATOPA ITOCTOSHHOU U IEPEMEHHON EMKOCTH.

3aBUCUMOCTBD 3JIEKTPOEMKOCTH MJIOCKOTO KOHJIEHCATOPA OT IUIOMIA/IA TUIACTUH, PACCTOSTHUS MEXY
HUMH U JUDJIEKTPUUECKON MTPOHHUIIAEMOCTH.

OHeprus MEKTPUIECKOr0 MOJIs 3apsKEHHOIO0 KOHJIEHCAaTopa.

3apsaka U pa3psiKka KOHAEHCAaTOpa Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxym.

OneHka cuI B3auMOJECICTBUSA 3apsKEHHBIX TEll.

Habmionenue mnpeBpailieHus SHEpPruu 3apsHKeHHOrOo KOHAEGHCATOpa B OHEPrUI0  M3ITYYEHUS
CBETOAMO/A.

N3yuenue npoTrekaHusi TOKa B LEMHU, COIEpKAIICH KOHAEHCaTOp.



Pacnipenenenne pa3HOCTH MOTEHLUUATIOB (HANpPSOKEHUS) TMPU TOCIEIO0BATEIIBHOM COCIMHEHHUH
KOHJIEHCATOPOB.

HccnenoBanue pa3psiaa KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuii mok.

Cwiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBust CyliecTBOBaHUS MOCTOSTHHOTO 3JeKTpudeckoro Toka. Mcrounuku toka. Hanpsokenne U u
S/C é.

3akon Oma 1S ydyacTKa Lenu.

DNEKTPUUECKOe COMPOTUBIICHHE. 3aBUCUMOCTh CONPOTHUBIICHUSI OJTHOPOJHOTO MPOBOJHUKA OT €ro
JUTMHBI U TJIOIAU TIOTIEPEYHOr0 CEUCHHUs. Y IeTIbHOE COITPOTUBIICHUE BEIIECTRA.

[TocnenoBarenbHOe,  MHapaliebHOE,  CMEIIAHHOE  COEAMHEHUE  IPOBOJHUKOB.  Pacuér
pa3BeTBIEHHBIX dJeKTpuueckux nenei. [Ipasuna Kupxroda.

PaboTa snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOoNIHOCTh 3JEKTPUYECKOro TOKa. TerioBast MOIIHOCTh, BbIIEIsieMasi HA PE3UCTOPE.

OJIC u BHyTpEeHHEE CONPOTHBIICHHE HCTOYHHMKA TOKa. 3akoH Oma s TOJHOW (3aMKHYTOM)
ANEKTPUYECKON 11en. MOIIHOCTh UCTOYHHKA TOKa. KOpoTKkoe 3aMbIKaHuUE.

Konzgencarop B 11enu mNoCTOSSHHOTO TOKA.

TexHu4yecKkne yCTPOMCTBA W TEXHOJOTUYECKHE TMPOIECChl: aMIIEPMETP, BOJBTMETpP, PEOCTar,
CYETUUK JIEKTPUUECKOU SHEPTUH.

Hemoncmpayuu.

H3mepeHue cuibl TOKa M HaMPSHKCHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HANPsDKCHHS U1 PE3UCTOpa, JaMIbl HaKaJIMBaHUS U
CBETOJINO/1A.

3aBUCHUMOCTh COINPOTUBICHUS IHIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOMIAAN MOMEPEYHOTO
CEUeHHUs U MaTepuana.

WccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT COTIPOTUBIICHUS MTPU TTOCTOSIHHOM HaIPSIKEHUH.

[Ipsmoe wu3mepenue ODJIC. KopoTkoe 3amblkaHWE TaJlbBAHUYECKOTO OJJIEMEHTa M OIEHKa
BHYTPEHHETO CONPOTUBIICHUS.

Crioco6bl coeTMHEHHsI ICTOYHUKOB Toka, DJ[C Gatapeii.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXTY TIOJIFOCAMHU UCTOYHHKA TOKA OT CHUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue CMENIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONpOTUBIEHUS TPOBOJHUKOB.

WccnenoBanue 3aBUCHMOCTH CUJTBI TOKA OT HAIIPSDKEHUS /IS JIaMITbl HAKaJTUBAHUS.

VYBenuuenue npejena u3MepeHus amrnepMmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTpEHHETO CONPOTUBIIEHUS HCTOYHUKA TOKA.

Hccnenoanue 3aBucumoct OJIC ranbBaHMYECKOTO 3JIEMEHTAa OT BPEMEHM MpPHU KOPOTKOM
3aMBIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXTY TIOJIFOCAMH MCTOYHUKA TOKA OT CHUJIBI TOKA B IIETIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIIIHOCTH UCTOYHHUKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

DneKTpuueckasi TPOBOJUMOCTh PA3IUYHBIX BEIIECTB. DJIEKTPOHHAS TMPOBOIUMOCTH TBEPABIX
METaJIOB. 3aBUCUMOCTB COTIPOTHBIICHUS] METAJIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTD.

DNeKTpUUYECKHl TOK B Bakyyme. CBOMCTBA 3J1EKTPOHHBIX ITyYKOB.

[TomynpoBonuuku. CoOCTBEHHAs: U MPUMECHAS IPOBOJUMOCTh TOMYIPOBOJHUKOB. CBoiicTBa p—N-
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI.



DJIEKTPUYECKUN TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAs NUCCOLMALUS. DJIEKTPOJIN3. 3aKOHBI
®Dapanes U1 JIEKTPOIU3A.

DneKkTpuuecKkuil Tok B razax. CaMOoCTOATENbHBIM U HECAMOCTOATEIbHBIN pa3psj. PaznuuHble TUIIBI
CaMOCTOSITENILHOTO pa3psana. Moinnus. 1lnasma.

TexHHYECKHE YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHME: ra30pas3psIHbIC JIAMIIBI, JJIEKTPOHHO-
JTy4eBas TpyOKa, MOJTyIPOBOJIHUKOBBIC IPUOOPHI: TUOJI, TPAH3UCTOP, POTOTUO, CBETOANO, TaTbBAHUKA,
paduHUpOBaHUE MEH, BHIIIJIABKA ATFOMUHHUS, JICKTPOHHAS MUKPOCKOTIIHSI.

Hemoncmpayuu.

3aBHMCUMOCTB COITPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHsbI 3nekTpoausa dapazes.

HckpoBoli pa3ps ¥ IPOBOAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOJANMOCTH METAJIJIOB U MOJIYIIPOBOJIHUKOB.

OaHOCTOPOHHSIS MPOBOIMMOCTD JUOJIA.

Yuenuueckuit sxcnepumenm, nabopamopmnsie padomol, RPAKMUKYM.

HabGnronenue anexrposnusa.

W3mepenue 3apsia 0OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH COIIPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3n4ecKuil MPaKTUKYM.

CriocoObl  u3MepeHus: (U3UYECKUX BEJIMYMH C MCIOJIB30BAaHUEM AHAJIOTOBBIX M IHM(POBBIX
U3MEPUTENIbHBIX IPUOOPOB M KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U OTHOCHUTEJIbHBIE
MOTPEIIHOCTH U3MepeHui pru3rueckux BennyrH. O1eHKa TpaHHIl OTPEIIHOCTEH.

[TpoBeneHue KOCBEHHBIX HW3MEPEHUI, MCCIENOBaHUN 3aBUCUMOCTEH (PU3MUECKUX BEIMYUH,
IpOBEpKa MPEAJOKEHHbIX THUMNOTe3 (BbIOOp U3 paboT, OINUCAaHHBIX B TEMaTHYECKUX pasJienax
«Y4eHUUYECKHUI IKCIIEPUMEHT, JIA0OPATOPHBIE PA0OTHI, TPAKTUKYM)).

Me:xknpeameTHbie CBSI3H.

N3yuenne kypca ¢usuku yriyonaéHHoro ypoBHsS B 10 kiacce ocymiecTBiIseTcssi ¢ y4€ToM
COJIepKaTeNbHBIX MEXIIPEIMETHBIX CBS3€M ¢ KypcamMu MaTeMaTHUKH, OMOJIOTMH, XUMHH, reorpapuu u
TEXHOJIOTHH.

Mesxcnpeomemmuovie noHAMUA, C6AZAHHBIE C U3YHEHUEM MENO006 HAYUHO20 NOZHAHUA: SBIICHUE,
Hay4HbIM QakT, rumnore3a, (Qusnueckas BEJIWYMHA, 3aKOH, TEOpHs, HaONIOJCHHUE, HKCIEPHUMEHT,
MOJIEIUPOBaHKE, MOJIENb, U3MEPEHNE, TIOTPEIIHOCTH U3MEPEHUH, U3MEpUTENbHbIE TPUOOPHI, LIU(ppPOBast
nabopaTopus.

Mamemamuka: peuieHve cucteMbl ypaBHeHMH. JIuHeiHast QpyHkums, napabona, runep6osua, ux
rpaduku u cBoiictBa. Tpuronomerpuueckue QyHKIMHU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKIIMHM Ha OCH KOOPJAUHAT, CII0KEHUE BEKTOPOB.

buonozua: mexannueckoe ABUKEHHE B )KMBOU npupoze, nuddysus, ocMoc, TEIIO0OOMEH KHUBBIX
OpPraHU3MOB, TEIJIOBOE 3arpsA3HEHHE OKPY)KAIOIIEH Cpeibl, YTHIIN3alHs OMOOPraHUYECKOTrO TOIUIUBA IS
BBIPAOOTKH «TEIJIOBOM» M AJIEKTPOIHEPIUHU, MOBEPXHOCTHOE HATSDKEHHE W KalWUIApHBIE SIBICHUS B
IPUPOJIE, DIIEKTPUUECKUE SIBJIEHUS B )KUBOW IIPUPOJIE.

Xumusa: NHUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHUE AaTOMOB M MOJIEKYJ, MOJb BEIIEeCTBa,
MOJIIpHasi Macca, MoJy4eHHe HaHOMaTepUalloB, TEIUIOBbIE CBOMCTBA TBEPABIX TN, )KUJIKOCTEH M razos,
KUAKUE KPUCTAJLIBI, JJIEKTPUUECKHE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAs JUCCOLMALNS,
raJlbBaHHUKa, SJIEKTPOHHAsI MUKPOCKOIIHS.

TI'eozpagpua: BnaxxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETP.



Texnonozua: npeoOpa3oBaHUE IBWXKEHUI C MCIOJIB30BAaHHMEM MEXAaHU3MOB, Y4YET CYXOro H
KUAKOTO TPEHHUsS B TEXHUKE, CTATMUECKUE KOHCTPYKIMM (KPOHIUTEHH, pemeéryaTble KOHCTPYKLUH),
MCIIOJIb30BAaHUE 3aKOHOB COXPAHEHUS] MEXAHUKH B TEXHHUKE (TMPOCKOI, BOAOMET U JIPYTHE), IBUTrATEIb
BHYTPEHHEI0 CropaHus, MapoBas TypOHMHA, OBITOBOM XOJIOJWIBHUK, KOHAMIMOHEP, TEXHOJOIHH
IIOJIyYEHUSI COBPEMEHHBIX MAaTEpUajoB, B TOM YHWCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH,
AJIEKTPOCTATUYECKAS 3aIuTa, 3a3eMJIEHHE ANEKTPONpUOOpPOB, ra3zopaspsiiHble JamIIbl,
MOJYIIPOBOTHUKOBBIE TPHOOPHI, TaTbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3auMozeiicTBUEe NOCTOSHHBIX MAarHMUTOB MU IMPOBOJHHUKOB C TOKOM. MarnuTtHoe mnosie. Bekrtop
MarHuTHOM MHAYKUMH. [IprHIMN cynepno3uuuy MarHUTHBIX NoJiel. JIMHUM MarHUTHOW MHIYKLUU.

MarnuTtHoe 1ojie MPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKA M KPYrOBOTO BHUTKA).
OmneiT OpcTena.

Cuita Amnepa, e€ HanpaBJIeHUE U MOJYJIb.

Cuwia JlopeHua, e€ HampaBieHUE M MOIYJb. [[BH)KeHHE 3apsHDKEHHOM 4YacTULbl B OJTHOPOJHOM
MarHuTHOM noJie. Pabora cuisl Jlopenna.

MarnutHoe nosne B Bemectse. PeppoMarHeTUKH, apa- U TUAMArHETUKH.

TexHu4yeckue yCTpOWCTBa M TEXHOJOTMUYECKHE IMPOLIECCHl: MPUMEHEHUE IMOCTOSIHHBIX MAarHUTOB,
AIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, FMEKTPOABUraTENb SIKOOU, YCKOPUTENHU 2JIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHMIA MHAYKIIMM MarHUTHOTO IIOJISI TOJIOCOBOTO M IOJKOBOOOPA3HOTO TMOCTOSTHHBIX
MarHuTOB.

KapTtvHa nvHMII MarHUTHOM MHAYKUMHM TOJIA JJIMHHOTO MHPSIMOTO MPOBOJAHMKA M 3aMKHYTOTO
KOJIBLIEBOTO ITPOBOJIHHUKA, KATYIIKU C TOKOM.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.

Habmonenne ABM>XeHUS My4yKa JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMI AEHCTBUS 3IEKTPOU3ZMEPUTENIBHOTO MPUOOpa MATHUTOIIEKTPUUECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanne MarHuTHOTO MOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccenenoBanue 1elcTBUSA NOCTOSSHHOTO MAarHATa HA PAMKY C TOKOM.

N3mepenne cuiibl Ammepa.

N3yueHune 3aBUCUMOCTH CHJIbI AMIIepa OT CHJIbI TOKA.

Onpenenenrie MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUS CHIIBI AMIiepa.

Tema 5. Dnexmpomaznumnan uHOYKyuUs.

SIBieHue 31EKTpOMarHuTHOM MHAYKIMH. [loTok BekTopa MarHUTHOM MHAYKIMU. DC MHAYKIUN.
3akoH anekTpoMarauTHoM nHaykuuu dapanes. Buxpesoe anekrpuueckoe noine. Toku Dyko.

OJIC nHAYKIIMY B IPOBOJIHUKE, TBHXKYIIEMCS] B OJJHOPOJIHOM MarHMTHOM ITOJIE.

[TpaBuio Jlenna.

NupyktuBHOCTh. KaTylllka MHAYKTUBHOCTH B II€MHU MOCTOSIHHOTO TOKa. SIBI€HHME CaMOMHIYKIUU.
OJ1C caMmOMHAYKIINH.



DHeprus MarHUTHOTO TOJISt KaTYIIKHU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuveckue yCTporMCTBa U TEXHOJIOTUYECKUE MPOIECChl: MHAYKIIMOHHAS TI€4b, COJICHOU, 3aI1Ta
OT AJIEKTPU3ALIMHU TeJ MPH JIBUKEHUU B MATHUTHOM TT0JIe 3€MJIH.

Hemoncmpayuu.

HaOmntonenue siBiieHUs! JIEKTPOMAarHUTHOM UHTYKIIUH.

Uccnenosanue 3apucumoctu DJIC UHAYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MOTOKA.

IIpaBuiio Jlenua.

[Tanenne MarauTa B aJIIOMUHUAEBON (MEHOW) TpyOe.

SIBiieHME CAMOMHIYKIIUY.

Uccnenosanue 3apucumoctu DJ{C caMOMHAYKIIMU OT CKOPOCTH U3MEHEHHMSI CHIIBI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMUKyMm.

HccnenoBanue sBIIEHUS JIEKTPOMArHUTHONW MHAYKIIHU.

Ornpezenenre UHAYKIIMH BUXPEBOTO MATHUTHOTO TIOJIS.

UccnenoBanue siBICHUS CAMOUHIYKITUH.

COopka Mozenu 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3pgen 5. Kojie0anus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOAHBIE KOIEOAHMUS.

['apmonnueckue koneOanus. KuHemaruueckoe M JUHAMHYECKOE OIMUCaHHE. DHEPreTUYECKOe
omnucaHue (3aKOH COXpaHEHUS MEXaHMYeCKOH »Hepruu). BblBOA JAMHAMUYECKOTO OMUCAHUS
rapMOHMYECKHUX KOJIEOAaHUHN U3 X SHEPTreTUYECKOrO U KHHEMATHYECKOTO OIMMCAHUSI.

Ammumatyna u ¢asza koneOanwil. CBS3b aMIUIMTYABl KOJEOAHWH WCXOMHOM BEIMYHMHBI C
aMIUIUTYIaMU KosieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[lepuog m wyactota koneOGanuii. Ilepuox wmanbIX CBOOOIHBIX KONEOAHUNM MAaTEMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJIeOaHU TPYKMHHOTO MasiTHUKA.

[TonsiTue o 3aTyxaromux KoneOaHusx. BoinykaeHHble konebanus. Pesonanc. PezonancHast kpuasi.
Brnusinue 3aTyxaHusi Ha BUJ PE30HAHCHOM KpUBOW. ABTOKOJIEOaHUS.

TexHu4ecKkne yCTpPONCTBA U TEXHOJIOTMYECKUE TPOLIECCHI: METPOHOM, Yachl, Kauelu, My3bIKaJIbHbIE
UHCTPYMEHTBHI, cericMorpad.

Hemoncmpayuu.

3anuch KoaebaTenbHOTO ABMKECHHUS.

Habmroienne He3aBUCUMOCTH TIEpHOa MaJIbIX KOJeOaHH rpy3a Ha HUTH OT aMIUIUTY/bI.

UccnenoBanue 3aTyxarmmux KoJeOaHWW W 3aBUCHMOCTH IE€pPHOJAa CBOOOJHBIX KOJIEOAHUH OT
COTIPOTHUBIICHUS.

Hccnenoanue konebaHuii rpy3a Ha MACCUBHOM MPY)KMHE C 1ENbI0 ((OPMUPOBAHUSI IPEACTABICHUI
00 uaeansHOM MOJETU NPYKUHHOTO MasiTHHUKA.

3aK0oH COXpaHEHUsI YHEPTUHU TIPU KOJIEOAHUSIX TPy3a Ha MPYKUHE.

WccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Hab6mronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKkmuxym.

W3mepenue nepuoia cBOOOAHBIX KOJIEOaHUN HUTSHOTO U IPY>KMHHOTO MasiTHUKOB.

N3yuenne 3aKk0HOB IBMKCHHS TeJla B X0/1€ KOJIeOaHU Ha yIIPyroM IOJIBECE.

N3yuenue ABUKEHUS HUTIHOTO MAsITHHUKA.

[TpeoOpazoBaHue YHEPTHH B IPYKUHHOM MasiTHUKE.

WccnenoBanune yObIBaHUS aMILTATY/IBI 3aTYXAONTUX KOJIEOaHMIA.



HccnenoBanue BEIHYKIEHHBIX KOJICOaHUH.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiit  koHTYp. CBOOODHBIC  DIIGKTPOMArHUTHBIE  KOJEOAaHUS B HJACATHLHOM
kosnebaTesibHOM KoHType. @opmyna Tomcona. CBs3b aMIUIUTYIBI 3apsiia KOHAEHCATOpA C aMIUIUTYA0N
CHUJIBI TOKA B KOJIe0aTeIbHOM KOHTYpE.

3aKOH COXpaHECHHsI SHEPTUU B UICaTbHOM KOJIeOaTeIbHOM KOHTYPE.

3aryxarinue JIeKTPOMAarHUTHBIC KoyieOaHus. BeIHYKIEHHBIC 2JIEKTPOMArHUTHBIC KOJICOaHUsI.

[TepemenHbIi TOK. MOITHOCTh IEPEMEHHOTO TOKA. AMIUIMTYJTHOE U JICUCTBYIOIEEC 3HAUCHUE CHUJIbI
TOKa ¥ HANPSHKEHUS PU pa3NuYHON popMe 3aBUCHMOCTH [IEPEMEHHOI0 TOKa OT BPEMEHHU.

CunycougaibHbIA MEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp U KaTyIIKa WHAYKTUBHOCTH B LICTIH
CHHYCOMJIAJILHOTO NIEPEMEHHOT0 ToKa. Pe3oHanc TokoB. Pe3oHaHC HanpshKeHUH.

Wneanwusiii Tpancopmatop. [IpousBoactso, nepenaya u noTpedieHrne 3eKTPUIECKOl SHEPTUH.

OKOJIOTUYECKHE PUCKH TPU MPOU3BOJCTBE IJIEKTpodHepruu. KynbTypa HCIONb30BaHUS
AJIEKTPOIHEPTHH B TTOBCEHEBHOM JKU3HHU.

TexHu4ecKkne yCTpOMCTBA M TEXHOJIOTMUECKHE IPOIECCHl: SJIECKTPUUYCCKUN 3BOHOK, T'€HEPATOP
MEPEMEHHOT0 TOKa, JIMHUU JJIEKTporepeay.

Hemoncmpayuu.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

3aBHCHMOCTh YaCTOTHI CBOOOIHBIX KOJICOaHUH OT MHAYKTUBHOCTH M EMKOCTH KOHTYpA.

OcuorpamMMbl 3JIEKTPOMAarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXarIIKX JIEKTPOMATHUTHBIX KOJICOAHMIA.

Mogenb 3eKTpOMarHuTHOTO reHepaTopa.

Brinyx1eHHBIE CHHYCOUIAJIbHBIC KOJICOAHMS.

Pe3ucrop, karyiika HHIYKTUBHOCTH U KOHJIEHCATOP B IIETIH MIEPEMEHHOT0 TOKA.

Pe3onanc mnpu mocieqoBaTeIbHOM COCIUHEHUM PE3UCTOpa, KATYIIKM HHIYKTUBHOCTU H
KOH/JIEHCATOpA.

YCeTpoicTBO M MPUHIIUI JeHCTBUS TpaHchopmaTopa.

Mopenb TUHUY AIIEKTPOIEPEIAUN.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomot, npaKmuKym.

Nzyuenune tpanchopmaropa.

HccnenoBanue mepeMeHHOTO TOKa Yepe3 MOCIeI0BaTeIbHO COCTMHEHHBIE KOHAEHCATOP, KATYIIKY
U PE3UCTOP.

Habmroienue 3meKkTpoMarHuTHOTO Pe30HaHCa.

UccnenoBanue paboThl HICTOYHUKOB CBETA B LTI MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMacHUMHbBLE 60IHbL.

MexaHnudeckue BOJIHBI, YCIOBHSI UX pacnpoctpaHeHus. [lomepeuHble W NPOAOTBHBIE BOJIHBIL.
[lepnon, ckOpOCTh pacrnpocTpaHEeHUs M JJMHA BOJHBI. (CBOWCTBA MEXaHUYECKHMX BOJH: OTPaKEHHE,
npenomiieHue, UHTeppepeHns U TuppaKius.

3Byk. CxopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBo€ 3arpsi3HeHHE OKPY>KAIOIIEH Cpe/Ibl.

ONEKTPOMAarHUTHbIE BOJIHBL. YCIOBUSI M3JyYEHHUs DJIEKTPOMAarHUTHBIX BOJH. B3aumuHas
OpPUEHTAIIHS BEKTOPOB B DJIEKTPOMArHUTHOM BOJTHE.

CBOICTBA DJIEKTPOMATrHUTHBIX BOJIH: OTPaKEHUE, MIPEIOMIICHUE, TIOJIApU3aIus, HHTEPPEPESHITUST U
TG paKIus.

[IIkana 3meKTpOMarHUTHBIX BOJH. [I[puMeHeHHe AIeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIUITBI paINOCBA3HU U TEJIEBUACHUS. Paaronokanus.



DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH Cpeibl.

TexHU4ecKkue YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHble HHCTPYMEHTHI, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neub, ynpTpa3ByKoBas AUAarHOCTHKA B TEXHHUKE U
MEJULUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE MOMEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

3aBUCHUMOCTD JJTMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmroienue orpaskeHus: U NpeioMIICHHS] MEXaHUUECKHUX BOJIH.

Habmonenue narepdepeHnny 1 q1uppakiina MEXaHHUECKUX BOJTH.

AKyCTHUYECKHI pe30HaHC.

CBoiicTBa yapTpa3ByKa U €ro NpUMEHEHHE.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAO0N M YaCTOTOM KOJICOaHHIA.

HccenenoBanue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: OTPAKEHHE, IPEIOMIICHUE, IOJIApU3alus,
nudpaknus, HHTEpdepeHIus.

Ob6napysxeHnre HHGPAKPACHOTO U YIbTPapUOIECTOBOTO U3TyUCHHI.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

M3yuenue napameTpoB 3ByKOBOHN BOJIHBI.

N3yuyenue pacupocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

IIpsAMosMHENHOE pacpOCTpaHEHHUE CBETAa B OJHOPOAHOU cpene. Jlyu cBera. ToyeyHbI HCTOYHUK
CBeTA.

OTtpakeHue cBera. 3aKOHBI OTpaKeHUs cBera. [locTpoeHWEe M300paKCHHW B IUIOCKOM 3epKajle.
Cdepuueckue 3epkaa.

[Ipenomnenue cBeTa. 3aKOHBI TIpeIOMIIEHUS cBeTa. AOCONIOTHBIA MOKa3zaTeldb MPEeOMIICHUS.
OTtHocuTeNbHBIN TOKa3aTeNlb MpenomiieHus. [1oCTOSIHCTBO 4acTOTHl CBETAa M COOTHOILEHUE JJIMH BOJH
IIPHU IIEPEX0/I€ MOHOXPOMATUYECKOTO CBETA YEPE3 I'PAHUILY PA3eIa JBYX ONTHYECKHUX CPE.

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

ITonnoe BHyTpeHHEE OTpaxkeHue. [IpeenbHbIil yroil OJIHOrO BHYTPEHHErO OTPAYKEHHUS.

Cobupatoiue u paccenBaromye JMH3bl. ToHKas TuH3a. POKYCHOE pacCTOSIHUE U ONTUYEcKas CHIla
TOHKOM JIMH3BI. 3aBUCUMOCTbh (POKYCHOTO PACCTOSHUSI TOHKOW c(hepuuecKoi JMH3bI OT €€ reOMEeTpUH U
OTHOCHUTEJIBHOT'O ITOKA3aTelIs PEIOMIICHHUS.

dopmylia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xon Jyda, IPOLIEIIETO JIMH3Y IOJ IPOU3BOJBHBIM YIVIOM K €€ TIJIABHOM ONTHYECKOM OCH.
[TocTpoenne n300pa’keHUII TOUKM M OTpe3Ka MpsIMOM B COOMpArOMIMX M pacCeUBAIOUIMX JHMH3aX U UX
CUCTEMAX.

Ontuueckue npudopsl. Paspermaromias cnocoOHOCTh. ['71a3 Kak onTUYecKast CUCTEMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. MaTepdepennus cBera. KorepeHTHbIE WCTOYHHUKHU. Y CJIOBHS HAOIIOICHUS
MaKCHMyMOB M MHHHUMYMOB B HMHTEPQEPEHIIMOHHOW KapTHUHE OT ABYX KOT€PEHTHBIX HCTOYHHUKOB.
[Tpumeps! Ki1acCHUECKUX HHTEPPEPEHITMOHHBIX CXEM.

Hudpaxus ceeta. Judpakuuonnas pemeérka. YciaoBue HaOIOIEHUS TJIaBHBIX MAaKCUMYMOB IIpH
NaJIcCHU MOHOXPOMATHUECKOT0 CBETa Ha AUPPAKIIUOHHYIO PEHIETKY.

[Tonsspu3zanus ceera.



TexHuueckue ycTpoHCTBa M TEXHOJIOIMYECKHE IPOLIECCHhl: OYKH, JyIa, IepUCKol, (oToanmnapar,
MHUKPOCKOII, MPOCKIIMOHHBIA amnmapar, MpOCBETICHHE ONTHKH, BOJIOKOHHAs ONTHKA, AU(paKIHOHHAs
peLéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue peioMIIEHUS CBETA.

HaburoieHne noaHoro BHYTpEeHHEro oTpaxkeHus. MoJieb CBETOBO/A.

HccnenoBanue Xx0/1a CBETOBBIX ITYYKOB Ye€pPE3 IIOCKONAPAIIENIBHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue CBOMCTB M300paKCHHM B JIMH3aX.

Mopenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmonenue naTepdepeHnm cBera.

HaGnroneHue 1BETOB TOHKUX IUIEHOK.

Hab6nronenue nudpakuuu cBera.

N3yuenne qupakinOHHON PEIIETKH.

Habmonenne nudpakiioHHOTO CIIEKTpa.

HaGnronenue nucnepcuu cBera.

HaOnronenue nonspusanuu cBeTa.

[TpumeHeHre noaIpOnI0B ISl U3YUEHHUS] MEXaHUUYECKUX HAIPSKEHUH.

Yuenuueckuit 3xcnepumenm, nabopamopmsie padomoi, nPAKMUKYM.

M3mepenue nokasaress IpeJoMICHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUA OT BEIIECTBa (Ha MPUMEPE KHUJIKHUX JINH3).

N3mepenune poKyCHOTO pacCTOSIHUS PACCEHBAIOIINX JIFH3.

[TonryueHnue n300paxeHUs B CUCTEME U3 INIOCKOTO 3€pKajla U JIMH3bI.

[TonydyeHue n3o0paxeHus B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHHU€e TEIECKONMYECKUX CUCTEM.

Habmonenne nudpaxuu, nHTEpPEPeHINN U MOISIPU3ALNU CBETA.

N3ydeHne nonsipu3aluy CBeTa, OTPaXXEHHOTO OT MOBEPXHOCTU AUDJIEKTPHKA.

N3yuenne naTepHEpeHINM Ja3epHOTO U3TYUEHUS Ha IBYX LIEIAX.

HaGnronenue nucnepcuu.

Hab6monenue u uccienoBanne nupakiimoOHHOTO CIIEKTpA.

N3Mmepenne 1iMHbI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3ydeHUs CBETOAMOAA IPU OMOIIH TU(PAKIIMOHHOHN PeIETKY.

Pa3nes 6. OcHOBBI cIeUAJIbLHOH TEOPHH OTHOCHUTEIbHOCTH.

I'paHnunBl  TPUMEHUMOCTH  KJIACCHMYECKOM MexaHuku. llocrymarsl cnenuanbHOM — TeOpUHU
OTHOCHUTEJIbHOCTH.

[TpoctpancTBeHHO-BpeMeHHON uHTepBasl. IIpeoOpasoBanus JlopeHmna. YcioBue NPUUYUHHOCTH.
OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPALLEHUE JUTHBI.

OHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b MaCChI ¢ PHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs MOKOSI.

TexHuuecKue yCTpONCTBA U TEXHOJIOIMYECKHE POLECCHI: CIIyTHUKOBBIE IPUEMHUKH, YCKOPUTEIH
3apsKEHHBIX YacTHLl.

YyeHnueckuil SKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, IPAKTUKYM.

Onpenenenne UMIOyJabCa M HHEPrHUM PENATUBUCTCKUX dyacTull (mo ¢otorpadusM TpeKoB
3apsKEHHBIX YACTHUL] B MATHUTHOM II0JIE).

Pa3nes 7. KBantoBasi pusuka.

Tema 1. KopnycKyaapHuo-601106011 Oyanus3m.



PaBHOBecHOE TermIOBOE M3NMydeHHE (M3TydyeHHe aOCOIIOTHO 4YEPHOro Tema). 3aKOH CMEHICHUS
Buna. ['mnioresa I[1naHka o kBaHTax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®dotorpdexr. Ombiter A. I'. CroneroBa. 3akonsl (ororddexra. YpaBHeHne DUHIITEHHA IS
dotoaddekra. «KpacHas rpanuiay Gorodddexra.

JaBnenue cBera (B 4aCTHOCTH, JaBJICHUE CBETa Ha a0COJIIOTHO MOTJIOLIAIONIYI0O U aOCOJIIOTHO
oTpakaromiyro nmosepxHocts). Onbrtsl I1. H. JleGenena.

BonnoBeie cBoiicTBa yacTtuil. Bomubl ne bpoiins. J{nmuna BosHBI e bpoiins u pasmepsl o01acTu
JIOKaJIM3aluy JIBHXKYIeics yactuibl. KoprmyckynsipHo-BoHOBOM ayanu3Mm. Judpakuus 37eKTpoHOB Ha
KpucTaljax.

Criermnduka n3mepenuii B Mukpomupe. CootHomenus HeornpeaenénHocrei I elizendepra.

TexHuyeckue YCTPOHCTBA M TEXHOJOTHYECKHE IPOLIECCHI: CIIEKTPOMETP, (POTODIEMEHT,
doTogaTuuk, TyHHEIbHBIA MUKPOCKOII, COTHEYHasi 6aTtapesi, CBeTOAUO/.

Hemoncmpayuu.

DotodddeKT Ha YCTAaHOBKE ¢ IIMHKOBOH TUIACTUHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCMIMOCTH COIIPOTUBIIEHUS MOTYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomut, nPAKMUKYM.

Hccnenosanue poropesucropa.

N3mepenue noctossaHoM [Inanka Ha ocHOBe uccnenoBanus Gotodddexra.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA Y€pPE3 CBETOANO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OMnBITHI MO UCCIIEIOBAHUIO cTpoeHus aToma. [nanerapuas moaens atoma Pesepdopaa.

[Tocrynarer bopa. W3nyuenne u mornomeHne (pOTOHOB MPH MEPEXoJe aromMa C OJHOTO YpPOBHS
SHEPIUH HA JPYrOM.

Bunel criektpoB. CriekTp ypOBHEN dHEPIrUU aTOMa BOJOPOAA.

CnioHTaHHOE U BBIHY)KJEHHOE HU3JlyueHue cera. Jlasep.

TexHUuyecKkue ycTpolcTBa M TEXHOJOTUYECKUE MPOLECCHI: CIIEKTPaIbHBIA aHAIMU3 (CHEKTPOCKOII),
Ja3ep, KBAaHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Monens onsita Pesepdopaa.

Habmronenne nuHelyaThIX CIIEKTPOB.

VYCTpoUCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOLIUX YACTHIL.

Omnpenenenue JUIMHBI BOJIHBI JIA3EPHOTO U3JIYy4ECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomul, npaKmuxKym.

Habmronenue nuHeRvyaToro crexkTpa.

HccnenoBanue cnekTpa pa3peKeHHOTO aTOMAapHOTO BOJOpOJa M H3MEpPEHHE IOCTOSHHOM
Punbepra.

Tema 3. Qusuka amommno20 A0pa u 31eMEeHMAPHBLIX YACHUY,.

Hyxnonnas monens anapa ['eitzen6epra—MBanenko. 3apsa saapa. MaccoBoe uncio sapa. M3oTomnsl.

PagmoaktuBHOCTh. Aubda-pacnan. ONEKTpOHHBIM W TNO3UTPOHHBIM Oera-pacman. [ amma-
U3ITyYEHHE.



3akOH paguoaKkTUBHOIO pacnajga. PanuoakTuBHbIE uW30TONBI B mpupone. (CBoiicTBa
MOHU3UPYIOIIETO M3Ty4YeHUs. BiMsHue paauoakTUBHOCTH Ha JKMBBIE OpraHu3Mbl. EcTecTBeHHBINH (HOH
u3nyuyenus. Jlosumerpusi.

OHeprus cBs3M HyKJIOHOB B sizipe. SlnepHble cuiibl. JledekT Macchl sapa.

SAnepuble peakuuu. [lenenune u cunte3 sanep. SnepHsle peaktopsl. [IpoGiiemsl ympaBiseMoro
TEPMOSIEPHOTO CUHTE3a. DKOJIOTUYECKUE aCTIEKThI PA3BUTHS SIAEPHON SHEPIETUKHU.

MeTto1bl perucTpaly U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHULL.

@DyHIaMEHTANbHBIE B3aUMOACUCTBHs. bapuoHbl, Me30HBI M JienToHbl. IlpencraBienue o
CranpaptHoil Moaenu. KBapk-TirooHHast MOJEINb apOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIUsL.

EnuncTBO (DM3nveckoil KapTHHBI MUpA.

TexHHYEeCKHEe YCTpONCTBA U TEXHOJIOTMYECKUE MPOLIECCHI: JO3UMETP, Kamepa BuibcoHa, snepHbIi
pEaKTop, TEPMOSTEPHBIN peakTop, aTOMHasi 00M0a, MArHUTHO-PE30HAHCHAsI TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (hoTorpadusim).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAaHUEM JI03UMETpA.

N3yueHnue nornomeHus 0eTa-4yacTUll aTlOMUHHEM.

Pa3nes 8. DiieMeHTBI aCTPOHOMHUM M aCTPOPU3UKH.

Otanbl pa3BUTHs acTpoHoMuu. IIpukiiamHoe M MHMPOBO33PEHUECKOE 3HAYEHHE ACTPOHOMUHU.
[TprMeHUMOCTb 3aKOHOB (PU3UKH 111 OOBSICHEHUS IPUPOJIbI KOCMUUYECKUX OOBEKTOB.

Metogel  acTpoHOMHMYECKHX — HcciaenoBaHuil.  COBpPEMEHHBIE  ONTHYECKHE  TEJECKOIIBI,
PaAMOTENECKOIIbI, BHEATMOC(EPHAsE aCTPOHOMHUS.

Bun 3B€3anoro Heba. Co3zpe3aust, ApKue 3BE3/bl, INIAHETHI, UX BUTUMOE JBUKEHHE.

Conneunas cucrema.

Connue. Conneuynas aktuBHOCTb. McTtounuk suneprun CosnHua u 3BE31.

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU. JlMarpaMMa «CHEKTPaJbHBIM KJIacC — CBETUMOCTbHY.
3BE31bl TJIAaBHOW IIOCIEI0BATENbHOCTH. 3aBHUCHUMOCTh «Macca — CBETHUMOCTBbY» JJsi 3BE3] TJIaBHOU
1ocIIe10BaTeNbHOCTH. BHyTpeHHee cTpoenue 3B€37. COBpEMEHHBIE ITPEICTABICHUS O TIPOMCX0KIEHUU U
sposony CosHIa U 3BE€37. OTarllbl )KU3HU 3BE3.

Mneunsiii [lyre — nama [amakTtuka. Ilomoxenne u aBuxenue Connna B [amaktuke. Turbl
rayiakTuk. PajmoranakTiky u kBazapbl. YEpHbIE ABIPHI B sApaxX rajlakTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa66na. Paz6eranue ranaktuk. Teopust bonbmioro
B3pbIBa. PenukroBoe n3iryueHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTpOHOMUH.

Yuenuueckue naonwooenus.

HaGnronenuss 3BE3qHOro Heba HEBOOPYKEHHBIM TIJ1a30M C HCMOJIB30BAaHHMEM KOMIIbIOTEPHBIX
OPWIOKEHUN ISl ONpPENENICHUs IOJIOKEHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbBIE
co3Be3iusi CeBepHOro MoyIapus 1 sipkue 3BE3/bI.

Habmonenus B Teneckon JIyHbl, 1aHET, TYMaHHOCTEH U 3BE3/IHBIX CKOIUICHUH.

Du3nYecKUl MPAKTUKYM.

CnocoObl  u3MepeHust (U3NYECKUX BEIMYMH C HCIOJIb30BAHUEM AaHAJOrOBBIX U HU(MPOBBIX
U3MEPUTENbHBIX NPUOOPOB M KOMIIBIOTEPHBIX AATYMKOBBIX CHCTEM. AOCONIOTHBIE U OTHOCHUTEIbHBIE
MOTPEIIHOCTH U3MepeHui puznueckux BennyuH. OLeHKa IpaHuIl TOTPEUTHOCTEH.



[IpoBeneHrEe KOCBEHHBIX WM3MEPEHUN, WCCICIOBAaHUN 3aBUCHUMOCTEH (U3MYECKUX BEIWYHH,
NpOBEpKa TPEAJIOKECHHBIX THUMNOTe3 (BBIOOp U3 paboOT, ONUCAaHHBIX B TEMAaTHYECKHUX paslenax
«YYEeHNYECKH IKCIIEPUMEHT, JTA00paTOPHBIE pabOTHI, TPAKTHKYM).

Oo6o0maroniee MoOBTOpPeHME.

OO6o0meHre U cucTeMaTusalus coiepxaHus paszenoB Kypca «MexaHuka», «MolekymspHas
¢u3uka M TepMOAMHAMUKAY, «DIeKTpoauHamukay, «Konebanus u BOIHBI», «OCHOBBI CIIEIUAIBHON
TEOPHH OTHOCHUTENBHOCTNY, «KBaHTOBas Ppusmka», « IIeMEHTHl aCTPOHOMHUHU U aCTPOPHUIUKI.

Ponbp ¢u3uku ¥ acTpoHOMHM B 3KOHOMHYECKOH, TEXHOJOTMYECKOW, COLIMAIbHOW U ITUYECKOU
cdepax AesITeNbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKHU M ACTPOHOMHUH B COBPEMEHHOW HAyYHOU KapTHHE
MHpa, 3HAYEHUE OIMUCATEIbHON, CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOW U MPOTHOCTHYECKON (DYyHKITHIA
¢u3nueckoil Teopuu, poiab (PHU3MUECKOW TEOpHH B (HOPMUPOBAHHM MPEICTABICHUA O (QHU3UUECKON
KapTHUHE MUpa, MECTO (PU3NYECKON KapTHUHBI MUpPA B OOLIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTaBICHUNA O IPUPOJIE.

Me:xknpeameTHbie CBSI3H.

N3yuenne kypca ¢usuku yriyoiaéHHoro ypoBHs B 11 kimacce ocymiecTBisieTcss € y4ETOM
COJIePKaTENbHBIX MEXIIPEJAMETHBIX CBs3ed C KypcamMH MaTeMaTHKH, OMOJIOTMH, XUMUH, Teorpaduu u
TEXHOJIOTHH.

Mesxxcnpedmemmuovie nOHAMUSA, CE6A3AHHbIE C U3YUEHUEM MEMOO08 HAYYHO20 NOZHAHUA: SBIICHUE,
HAy4HbIM (akT, rumorte3a, (Qusuueckas BeNWYMHA, 3aKOH, TEOpHs, HAONIOJICHHE, AKCIEPHUMEHT,
MOJIeJTUPOBAHUE, MOJIENb, U3MEPEHUE, MOTPEIIHOCTH U3MEPEHUN, U3MEpPUTENbHbIE TPUOOPHI, H(poBas
nabopaTopus.

Mamemamuka: pelieHUe CUCTEMbl ypaBHEHUN. TpUroHoMeTpuuecKkue QyHKIUU: CUHYC, KOCUHYC,
TAQHI'€HC, KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOpPBHI M MX MPOEKIMH Ha OCH
KOOpIMHAT, CIOXEeHHEe BeKTOpoB. IlpomsBoanbie snemeHTapHbIX ¢yHkui. [IpusHaku nomoOus
TPEYTroJIbHUKOB, OMpeIeJIeHHE TIOMaAN IUIOCKUX GUryp u oobEma Ter.

buonocua: snextpuyeckue SBIECHUS B JKUBOM IpHUpPOAE, KosieOaTelbHbIE IBUKEHHUS B HKUBOU
IPUPOJIE, IKOJOTUUYECKHE PUCKHU MPU MPOU3BOACTBE AIEKTPOIHEPIUHU, DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKpYXKarollled cpeapbl, yJIbTPa3ByKOBas IUArHOCTHKAa B MEIUIMHE, ONTUYECKUE SBICHUS B JKUBOU
IIPUPOJIE.

Xumusa: cTpoeHHE aTOMOB M MOJIEKYJ, KpUCTaJNIM4YecKas CTPYKTypa TBEPABIX Tell, MEXaHU3MBI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CHIEKTPAJIBHBIN aHaAIH3.

T'eocpachua: marHuTHBIE TOMIOCA 3€MIIM, 3alie)KW MAarHUTHBIX pyHd, (oTochEMKa 3eMHOMN
IIOBEPXHOCTH, ceficmorpad.

Texnonozusa: NpUMEHEHNE MOCTOSHHBIX MarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTpoJBUTraTeNb Skoou,
reHepaTop NMEePEMEHHOI0 TOKA, MHIYKIIMOHHAS TeUb, IMHUU JJIeKTponepeay, dJIeKTpOABUTaTeb, paaap,
paguoNpUEMHUK, TEIEBU30pP, aHTeHHa, TenedoH, CBU-neub, ynbpTpa3BykoBas JAMAarHOCTHKA B TEXHHUKE,
IPOEKIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA, COJIHEYHasi Oatapesi, CIIyTHUKOBbIE IPUEMHHKH, sfepHast
SHEPreTHKa U 3KOJOTUYECKHE aCleKThl €€ pa3BUTHS.



[NTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMBLI 10 ®U3UKE HA VYPOBHE
CPEJJHEI'O OBLIEI'O OBPA3OBAHMAJIMYHOCTHBLIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHMsI yuyeOHoro mnpeamera «®Dusuka» HODKHBI OTpaxarb
TOTOBHOCTb U CIIOCOOHOCTH O0YYaIOLINXCSl PYKOBOACTBOBAThCS C(HOPMUPOBAHHON BHYTPECHHEN NMO3HULIKEH
JUYHOCTH, CHUCTEMOH  IICHHOCTHBIX  OpHUEHTAlUi, IO3UTHBHBIX  BHYTPEHHHUX  YOEKICHHUH,
COOTBETCTBYIOLMX TPAAULMOHHBIM LEHHOCTSIM POCCUHCKOTrO OOLIeCTBa, pacIIMpEeHHE KU3HEHHOIO
ONbITa M ONBITA JAEATEIBHOCTH B IPOLECCE peaii3allid OCHOBHBIX HAIIPABJICHUN BOCIMTATEIbHON
JESATEIIbHOCTH, B TOM YHUCIIE B YACTHU:

rPa’KIAHCKOr0 BOCIIUTAHMSA:

e c(hOPMHUPOBAHHOCTH I'PAXKTAHCKON MO3ULIUU O0YYAIOLIErocsl KaK aKTHBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCUICKOro 00I1eCcTBa;

® [PUHATHE TPAJAULIUOHHBIX OOIICYETIOBEYECKHX T'YMAaHHCTHYECKUX M JIEMOKPAaTHYECKUX
IIEHHOCTEM;

® TOTOBHOCTb BECTHM COBMECTHYIO JEATEIBbHOCTb B MHTEpPECax TpaKJaHCKOro oOIIeCTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

e yMEHHUE B3aUMOJCHCTBOBATh C COLIMAIBHBIMU UHCTUTYTaMHU B COOTBETCTBUH C UX (QYHKLHUAMH U
Ha3HauYEHUEM;

® TOTOBHOCTb K 'YMaHUTapHOH U BOJIOHTEPCKOH J1E€ATEILHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTb POCCUMCKOM Ipa)K1aHCKOW UAEHTUYHOCTH, MATPUOTU3MA;

® [[EHHOCTHOE OTHOLIEHHE K I'OCYJapCTBEHHBIM CUMBOJIAM, JOCTHIKEHUSIM POCCUHCKUX YUYEHBIX B
obnactu (pU3MKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBECHHUS;

e CHoCOOHOCTh OLICHHMBATh CUTYAalMI0 U MPUHUMATh OCO3HAHHbBIC PELICHUS, OPUEHTUPYACH Ha
MOpabHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B J€SITEIbHOCTH YYEHOTO;

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOHUNBOrO OYyyIIero.

3CTETHYECKOT0 BOCTIMTAHUA:

® OCTETHMYECKOE OTHOLIEHWE K MHpPY, BKJIKOYas 3CTETUKY HAy4YHOTO TBOPYECTBA, INPHUCYIIETO

¢buznueckoil Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

e HHTEpeC K pa3nyHbIM chepaM MpoPeccCHOHAIBHON AEATEeIbHOCTH, B TOM YHCIIE CBA3aHHBIM C
¢u3MKONW M TEXHHUKOW, YMEHHE COBEpLIaTh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccun u
peaan30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIE MJIaHBbI;

® TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHWI0O U caMOOOpa3oBaHMIO B 00JacTu (U3UKUA Ha
IPOTSKEHUH BCEH KU3HU.

IKOJIOTMYeCKOr0 BOCTIMTAHUSA:

e Cc(hOPMHUPOBAHHOCTh  HKOJOTHMUECKOW  KyJIbTYpHl, OCO3HaHHE TIJOOAIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOoOIeM;

e [UIAHUPOBAaHUE U OCYIIECTBIEHHUE NEHCTBUI B OKPYXKAIOIIEH CpENe Ha OCHOBE 3HAHUS Lielei
YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA;

® paCIIMpPEHHUE OIBITA JEATEIBHOCTH IKOJOTMYECKOW HAIIPaBICHHOCTH HA OCHOBE HMMEIOIIUXCS
3HaHUU 1o (pu3HKe.

HEHHOCTH HAYYHOI0 NO3HAHHUSA:



c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3NYEeCKON HAYKH,

OCO3HAHWME IICHHOCTH HAYyYHOW JEATEIIbHOCTH, TOTOBHOCTh B TIpOIleCCe HW3YyUeHHsS (DU3HKH
OCYIIECTBIISITH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO NESITeIbHOCTh WHANBHUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilcCTBUS
bazoBble Jjornueckue JeiicTBUA:

CaMoOCTOSITeNIbHO  (popMynHpoBaTH U aKTyalM3UpoOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 331aBaTh MAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;
pa3pabaThiBaTh IUIAaH PELICHUS MPOOJIEMbl ¢ YYETOM aHaM3a UMEIOIIUXCS MAaTepUaIbHBIX U
HEMaTepHUalIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIbHOCTb, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEJISM,
OLICHUBATh PUCKHU MOCIIEACTBUI 1ESATEIILHOCTH;

KOOPJAMHHUPOBAaTh M  BBINOJHATH pPabOTy B YCIOBHSIX pPEaTbHOT0, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.

ba3oBble nucciienoBarebCcKHe AeiCTBHA.

BJIJICTh HAYYHOW TEPMHHOJIOTUEH, KITFOYCBBIMY MTOHITUSAMHU M METOJaMU (PU3NIECKOI HAyKH,
BJIAJICTh HaBBIKAMHU y4eOHO-MCCIICAOBATEILCKOM M TPOCKTHOM JEATENLHOCTH B 00JacTu
(bU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY ITOMCKY METOJIOB PEIICHHS 3a/1a4
(U3HYECKOTO COACPKAHMS, IPUMEHEHHIO Pa3JIMIHBIX METOJ/IOB TIO3HAHHSI,

BJIAJICTh BHJAMH JICATCIILHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHHWs, €ro HHTEPIPETaIUH,
peoOpa3oBaHNI0O W TMPUMCHCHHIO B PA3JIMYHBIX YYCOHBIX CHUTYyallUsX, B TOM YHCJE IPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH IPUYUHHO-CJIC/ICTBEHHBIC CBSI3U M aKTYaJIM3UPOBATh 3a/1a4y, BBIJBUTATH TUIIOTE3Y €€
pellleHus], HaXOOUTh apTryMEHThl M JI0OKa3aTelbCTBAa CBOMX YTBEP)KICHHM, 3a1aBaTh
napaMeTpsl U KPUTEPUH PEIICHHUS;

aHAIM3UPOBATh MOJYYCHHBIC B XOJ€ PEIICHUs 3a7aud pPe3yabTaThl, KPDUTUYECKU OLIEHUBATh MX
JIOCTOBEPHOCTbH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/ladyll B OOPa30BATEIbHOW AEATEIHHOCTH, B TOM
YUCIIe TP N3YICHUN (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh NMEPEHOCUTH 3HaHUS M0 (PU3HMKE B MPAKTHUUYECKYIO 00IACTh KU3HEACITENbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX PEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIC TOXObI U PEIICHHUS,

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

Pabora ¢ undopmaumeii:

BJIQ/IETh HaBbIKAMHU MOJYy4YeHHs HHQOpMaUM (PU3UUECKOTO COJEp)KaHHsS U3 HCTOUYHUKOB
pa3sHbIX THUIIOB, CaMOCTOSITENBHO OCYIIECTBIATh IIOMCK, aHajW3, CHCTEMAaTU3ALHAI0 H
MHTEpIpeTalnio HHPOPMALIMU Pa3IMUHBIX BUJIOB U (OPM IpeJICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

HCIIOJIb30BaTh CpeACTBa MH(GOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTMHA B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OpraHU3allMOHHBIX 3a/lady C COOJIOACHHEM TpeOOBaHMIA



OPTrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHUS, TPABOBBIX U ITUYECKUX
HOPM, HOPM HH()OPMAIIMOHHOW 0€30MacCHOCTH;

CO3/aBaTh TEKCTHI (DU3MUECKOTO COACpPKAHUS B Pa3IMYHBIX (hopMaTax ¢ y4€TOM Ha3HAUCHUS
uH(pOpMAIllUM ¥ LEJCBOM ayIuTOPWUHU, BBIOUpAs ONTHUMAIbHYIO (OpMY TWpPENCTaBICHUS U
BU3YyaIIU3aI1H.

KomMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIIATh OOIIEHHE HA YPOKaX (PU3MKU U BO BHE-YPOUHON AEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKM KOH(DIMKTHBIX CUTYalluid M CMATYATh KOH(IUKTEHI;

pa33épHyT0 W JIOTUYHO H3J1araTb CBOIO TOYKY 3pCHUA C UCIIOJIb30BAHHUEM SA3BIKOBBIX CPCICTB;
MOHMMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHMBHIyaIbHON paboTHI;

BbIOMpPAaTh TEMaTUKy M METOAbl COBMECTHBIX IEHCTBUH ¢ y4éTOM OOIIMX HHTEPECOB H
BO3MOKHOCTEHN Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IMPUHHUMATh LCIIN COBMECTHOM ACATCIIbHOCTHU, OPIraHU30BBIBATH U KOOPAWMHUPOBATH I[el\/’ICTBI/ISI 10
€€ JOCTMKEHHUIO: COCTaBJATH IUIAH JCUCTBUM, pACIHPENENATh POIM C Y4ETOM MHEHHU
YYaCTHHUKOB, 00CYXJaTh Pe3yJIbTaThl COBMECTHON pabOThI;

OLCHUBATb KAaUCCTBO CBOCTO BKJIaJa M KaXXJO0r'0 y4aCTHHKAa KOMAaHIbI B 06H.[PII>1 pe3yiabTar 1o
pa3paboOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IIPOCKTBI, OLCHWBATH HJACH C IIO3WLUHW HOBHU3HLI, OPUTHHAJIBbHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh NO3UTHUBHOE CTPATETMUYECKOE IOBEACHHME B PAa3JIMYHBIX CUTYyalUsX, IIPOSBIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIE YHHBepPCAJIbHbIE YUeOHBIE IeiiCTBUS
Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBIISITh IO3HABATENIBHYIO JEATENbHOCTh B 007acTH (U3MKH |
ACTPOHOMHH, BBISIBJISITH ITPOOJIEMEBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 33/1a4H,
CaMOCTOATENIBHO COCTABJIATh IUIAH PEIICHHWS pacd€THBIX M KA4eCTBEHHBIX 3a7ad, IUIaH
BBIMIOJTHEHHSI TPAKTHUYECKONM paboThl ¢ Y4ETOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacuIupsTh paMK{ y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEOYTCHHH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh 3a
peuenue;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO APYAMLIMH B 001acTh (U3MKH, MOCTOSHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CﬂMOKOHTpOJ’IL, SMOIMOHANbHBbIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JESITEIbHOCTb, OILICHHWBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIa/IETh HABBIKAMU IO3HABATENIbHOM pedieKCMM KaK OCO3HaHUs COBEPIIAEMBIX JIEHCTBUN U
MBICIIUTENBHBIX ITPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI pedIIeKCUH TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO peIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yNIbTaTOB IEATEIbHOCTH;
MPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJILTATOB AEATEIbHOCTH;
IPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.



B mpouecce AOCTHXXEHHSI JTUYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTrpamMMbl MO (HU3UKE IS YPOBHS
cpemHero oOmero oOpa3oBaHUs y OOYYAIOIIMXCS COBEPIICHCTBYETCS SMOIMOHANBHBIA WHTEIIICKT,
HpeANoJararoni ChOPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMAaTh CBOE AMOIMOHAIBHOE COCTOSHUE,
BUJICTh HANPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHOMN cepbl, ObITh YBEPEHHBIM B ce0e€;
CaMOpEryJIMpPOBaHUs, BKIIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE MOBEJICHNE, CITIOCOOHOCTh aAaNTUPOBATHCS K SMOIUOHAIBLHBIM U3MEHEHUSM U MPOSBIATH
TUOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEHI MOTHBALlMM, BKJIKOYAIONIEH CTPEMJIIEHHME K JOCTHIKEHUIO ILEeJIH U YCHexy,
ONTUMM3M, UHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATh, UCXO/I U3 CBOMX BO3MOXHOCTEN;

SMIATHH, BKIIOYAIONIEH CIIOCOOHOCTh MMOHMMATh AMOLMOHAIBHOE COCTOSIHUE JPYTUX,
YYUTBIBaTh €0 TPU  OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTh K COYYBCTBUIO U
COIEPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUYAIOLIUX CIOCOOHOCTb BBICTpAaWBaTh OTHOUIEHMSI C JPYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

[NPEJAMETHBIE PE3VJIbTATDBI

K xonny o0yuenus B 10 knacce npeiMeTHbIE pe3yibTaThl HAa YIIIyOJEHHOM YPOBHE JOJKHBI OTPaXaThb
c(OPMHPOBAHHOCTh y O0YYAIOIUXCS YMEHUI:

MMOHUMATh POJIb (PU3UKU B SKOHOMUYECKOU, TEXHOJIOTUYECKOH, IKOJIOTHIECKOM, COIMATIbHON U
3THUYECKON cepax NesTeTbHOCTH YeJIOBEKa, pojb U MECTO (PU3MKH B COBPEMEHHON Hay4HOMH
KapTHUHE MHpa, 3HAYEHHE OIUCATEIbHOM, CHUCTEMaTH3UPYIOLIEH, OOBACHUTENbHON U
NPOTHOCTUYECKOH (QYHKIUH (QHU3HMUECKOW TEOPHH — MEXaHWKH, MOJEKYISIpHOW (U3UKH U
TEPMOJIMHAMHKH, POJIb (U3NYECKON TeoprH B (OPMHPOBAHUHU MPEIACTABICHUNA O (HU3HUECKON
KapTUHE MUPA;

pa3nuyath YCIOBUS NMPUMEHUMOCTH Mojenel (HU3MUEeCKUX Tel W TPOLECCOB (SBICHHN):
UHepIHalbHas CcUcTeMa OTcuéra, aOCOMIOTHO TBEPAOE TeNo, MaTepuajbHas TOYKa,
PaBHOYCKOpDEHHOE JBW)KEHHE, CBOOOJHOE TajeHue, abCONIOTHO yrpyras jAegopmarus,
a0COIOTHO YIpYyroe M aOCOJIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJENIU rasa, >KUJIKOCTH U
TBEPAOTO (KPUCTAJUIMYECKOI0) TeNa, HACIbHBIM Tra3, TOYEUHbIM 3apsj, OJHOPOJHOE
AIIEKTPUYECKOE T0JIE;

pasnuyath YCJIOBHUS (IpaHMIbI, OOJAaCTH) MPUMEHHMOCTH (PHU3MUECKUX 3aKOHOB, MOHMMATh
BCeoOIuMi Xapakrep (pyHIaMEHTaIbHBIX 3aKOHOB M OIPaHMUYEHHOCTh WCHOJIb30BAHUS YaCTHBIX
3aKOHOB;

aHAJTM3UPOBaTh U OOBICHATH MEXaHMUYECKHE IPOLECChl M SBJICHHS, HCIOIb3ys OCHOBHBIE
MOJIO)KEHUS M 3aKOHbI MEXAaHUKH (OTHOCHTEIBHOCTh MEXAaHHWYECKOTO JABMXKEHHUS, (OpMYJIbI
KMHEMaTUKU PaBHOYCKOPEHHOI'O JIBWJKEHUS, IpeoOpa3oBaHus lamuies Uil CKOPOCTH U
nepeMenieHns], 3aKOHbl HbIOTOHA, MPUHIMI OTHOCUTENBHOCTH ['anmiesi, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHbI COXPAaHEHHs] UMITYJIbCa M MEXaHUYECKOM SHEpPIuu, CBA3b PabOTHI CHIIBI C
M3MEHEHHEM MEXaHMUYeCKON OHHEpruM, YCJIOBHUS paBHOBECHS TBEPAOIrO Teia), MpPH ITOM
HCIIOJIb30BAaTh MaTEMaTHYECKOe BBbIpaXEHHE 3aKOHOB, YKa3blBaTh YCJIOBHUS MPUMEHUMOCTU
¢u3nuecKkux 3aKOHOB: INpeoOpa3zoBaHuil ['amuiies, BTOPOro M TpeTbero 3akoHoB HbroTOHAa,
3aKOHOB COXPaHEHUsI UMITYJIbCA U MEXAHUYECKOW YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
aHAJTM3UPOBAaTh M OOBSICHATH TEIJIOBbIE TPOLIECCHl M SIBJICHUS, HUCIOJb3yd OCHOBHBIE
nonoxenns MKT u 3akoHBI MONEKYISIpHOH (PU3MKHM U TEpPMOJMHAMHMKH (CBSI3b JaBJICHUS



UJICAJIbHOTO ra3a co CpeHE KMHETUYECKOW AHEPIUEN TEIUIOBOTO IBHKEHUS U KOHUEHTpALUEH
€ro MOJIEKYJI, CBSI3b TEMIIEPATypPhl BEIIECTBA CO CPEAHEN KMHETUYECKOW IHEPTHEN TEIIOBOIO
JBUJKEHHSI €r0 YacTHL], CBA3b JABJICHUS HJICAJIBHOIO ra3a ¢ KOHUEHTpAMEl MOJIEKYJI U €ro
TeMmnepaTypou, ypaBHeHue MeHneneeBa—KianeiipoHna, nepBblii 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpAHEHHUsSI SHEPrUM B TEIUIOBBIX MPOIECCax), MPU ITOM HCIOIb30BATh MATEMAaTHUYECKOE
BBIDQKEHHE 3aKOHOB, YKa3blBaThb YCJIOBUS INPUMEHUMOCTH ypaBHEHUs MenpaeneeBa—
Knaneiipona;

AQHAJIM3UPOBATH U OOBSACHATH DJIEKTPUUYECKUE SBJICHHS, MCIOJb3YysS OCHOBHBIC IMOJOXKEHUS U
3aKOHBI DJIEKTPOJIMHAMUKU (3aKOH COXpaHEHUsS OJJIEKTpUYecKoro 3apsjaa, 3akoH Kymona,
MOTEHUUAIBHOCTD 3JIEKTPOCTATUYECKOT0 MOJIsA, IPUHIUIT CYTIEPIIO3UIINH SJIEKTPUUECKUX MOJIEH,
IPY 3TOM YKa3bIBas yCIIOBUS NPUMEHHMOCTH 3akOoHa KynoHa, a TakKe MPaKTUYECKH BaKHbIE
COOTHOUIEHUS: 3aKOHBI OMa JIJIsl yyacTKa Lenu U IJisl 3aMKHYTOM 3JIEKTPUYECKOMN 1eNH, 3aKOH
Jxoyns—Jlenna, mpaBuna Kupxroda, 3akonsr @apaues s 2JICKTPOIU3a);

OMHCHIBAThH (DU3MUECKUE MTPOLIECCHI U SBIICHUS, UCTIOIb3Ys BEIMUUHBL: IIEPEMEIIICHUE, CKOPOCTh,
YCKOPEHHME, UMITYJIbC TE€JIa U CUCTEMBI TEJ, CHJIAa, MOMEHT CHJIbl, JABJICHHUE, MOTCHLIHAIbHAS
SHEpPrusl, KNHEeTHYeCKasi SJHEPTUs, MEXaHUUecKas SHEpTrusi, paboTa CHIIbI, ICHTPOCTPEMHUTEIBLHOE
YCKOpEHHE, Cuila TSKECTH, CHJIa YIOPYTOCTH, CHJIA TPEHHUS, MOIIHOCTh, JHEPIUs
B3auMoOJecTBUs Tena ¢ 3emyiéil BONM3M €€ NMOBEPXHOCTH, PHEPrusl yHnpyrou nedopmanuu
MPYKUHBI, KOTMYECTBO TEIJIOTHI, a0CONIOTHAsI TeMIepaTypa Tena, padboTa B TEpPMOJAMHAMUKE,
BHYTPEHHSII DHEpPrus HJEaTbHOIO OJHOATOMHOIO Ta3a, padoTa HIEaIbHOrO Tasa,
OTHOCHTEJIbHAs BIAXKHOCTh Bo3Ayxa, KIIJ[ naeanbHOro TEIIoBOro ABUTATEINS; IEKTPUUECKOE
M0JIE, HANPSKEHHOCTh AJIEKTPHUYECKOIO MO, HANPSKEHHOCTh IOJs TOYEYHOrO 3apsjaa WiIn
3apsKEHHOIO 11apa B BaKyyM€ U B JUAJIEKTPUKE, MOTEHLUMAT 3JEKTPOCTATUYECKOTO IO,
Pa3HOCTh MOTEHLHMAJIOB, 3JIEKTPOJABUKYILAS CHJIA, CHJIAa TOKA, HANPSIKEHHWE, MOUIHOCTh TOKa,
JNIEKTpUYECKass €EMKOCTh IUIOCKOTO KOHJEHCAaTOpa, COINPOTUBJICHUE YYacTKa LEnu C
IIOCJIEIOBATEIbHBIM U IApPAJUICIbHBIM COEAVMHEHUEM PE3UCTOPOB, SHEPIUS DIIEKTPUYECKOTO
M0JISI KOH/IEHCATOPa;

OOBSACHATh OCOOCHHOCTH TMPOTECKAHHUS (PUINICCKUX SBJICHHUN: MEXaHUYECKOE JIBIIKEHUE,
TEIJIOBOE JIBIDKEHUE YAaCTHUI] BEIIEeCTBA, TEIJIOBOE pPaBHOBECcHE, OpPOYHOBCKOE [IBHIKEHUE,
mubdy3us, ucnapeHwe, KUMEHWE W KOHJEHCAllWs, IUIaBIEHWE U  KPHUCTaJUIM3allus,
HAaIMpaBJIEHHOCTh TEIUIONEPENAayH, JJIEKTPU3aUUd TeJ, 3KBUIIOTEHIHAIbHOCTh MOBEPXHOCTH
3apsKEHHOTO IPOBOIHUKA;

IPOBOAMTH HCCIIEJOBAHME 3aBHUCUMOCTH OJHOM (U3MYECKOW BEIMYMHBI OT JpPyrol c¢
UCIIONIb30BaHUEM TMPSMBIX W3MEPEHUH, MpPU STOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH
pe3ynbTaThl MOTYYCHHONH 3aBHUCHUMOCTH (DU3MUYECKUX BEJIMYMH B BUJAE TPa@UKOB C YUETOM
a0COJTIOTHBIX TIOTPENTHOCTEN U3MEPEHHM, JIeJIaTh BHIBOJIBI IO Pe3yiIbTaTaM UCCIIeI0BAHMUS;
MPOBOANTH KOCBEHHBIE M3MEPEHUS (PM3MUECKUX BEIHUYWH, MPH ITOM BBHIOMpATh ONMTUMAIbHBIN
METO/I HW3MEPEHHs, OIEHHWBATh aOCOJIIOTHBIE W OTHOCHUTENBHBIE TOTPEIIHOCTH TMPSIMBIX H
KOCBEHHBIX U3MEPEHHUN;

MPOBOJAUTH OMBITHl O MNPOBEPKE MNPEIOKEHHOW THUMOTE3bl: IUIAHUPOBATh SKCIEPHUMEHT,
coOMpaTh IKCIEPUMEHTATBHYIO YCTAHOBKY, aHATM3UPOBATh MOJyUYE€HHBIE Pe3YyIbTaThl U JIETaTh
BBIBOJI O CTaTyCE NPEIOKEHHON TUIIOTESbI;

coOnroaarh mpaBuia 0e30MacHOro TpyJa IpU MPOBEIEHUU UCCIIEOBAHUM B paMKax y4yeOHOro
DKCIIEPUMEHTa, TPAKTUKyMa U Y4eOHO-HCCIENOBATENbCKOW M TMPOCKTHOW IESITENbHOCTH C
MCTIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000PYIOBaAHUS;

pemiath pacy€THHIE 3a/1a4dl C SBHO 33JaHHOW M HESBHO 3aJaHHON (PU3UYECKOW MOJENbI0: Ha
OCHOBaHMHU aHajM3a YcIoBUS OOOCHOBBIBATH BHIOOP (U3MYECKON MOJeNH, OTBedarolen



TpeOOBaHUSAM 3a/a4yM, TPUMEHATH (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThI
¢u3nUecKkux TEOpHil TNPH HUCHOJIB30BAHUM MATEeMaTHYECKHX METOAOB peUIeHUs 3ajad,
IIPOBOAMTH PAacy€Tbl HAa OCHOBAHMM MMEIOIIMXCS JAaHHBIX, AHAIWU3HPOBATH PE3YyIbTATHl U
KOPPEKTHPOBATh METOMBI PEIICHUA ¢ YYETOM IOJyYEHHBIX PE3YyJIbTATOB;

pelaTh KaueCTBEHHbIE 3a7aud, TpeOyrolue MpUMEHEHHs] 3HaHUM M3 pa3HbIX pa3/esloB Kypca
Gu3uKy, a TakkKe MHTErpaluy 3HAHUH U3 JIPYTUX MPEeIMETOB €CTECTBEHHO-HAYYHOI'O LUKJIA:
BBICTPAMBATh JIOTMYECKYIO IIENOYKY PACCYyKICHHW C OIOpPOM Ha U3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PM3UUECKUE SBIICHHS,

UCTOJIb30BaTh TEOPETHUYECKUE 3HAHUSA s OOBACHEHHS OCHOBHBIX MPHHLUIOB PaOOTHI
U3MEPUTENBHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHIECKUX MPOLIECCOB;
NPUBOIUTH MPUMEPHI BKIIAJA POCCUHCKUX U 3apYOCKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHE ITPOLIECCOB OKPYXKAIOILEro MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;
aHAM3UPOBaTh M OLEHHUBATH IIOCIEACTBUS OBITOBOH M NPOHM3BOJCTBEHHOH JEATEILHOCTH
YeJIOBEKa, CBS3aHHON C (PM3MYECKMMHU MPOLIECCaMHU, C MO3ULIMN 3KOJIOrMYecKoi 0e30MacHOCTH,
IIPEJICTaBICHUA O PAalMOHAJIBbHOM IPHUPOJOIOIL30BAHUM, a TAKXKE Pa3yMHOM HCIIOJIB30BAHUU
JOCTHKEHUH HAyKHU U TEXHOJIOTHI IS TaTbHEHIIIEr0 pa3BUTHS Y€JIOBEYECKOT0 OOIIECTBa;
IPUMEHATh pa3IMyHble CIOCOObl paboThl ¢ MHpOpMalueld (U3NYECKOro COAEpPIKaHUS C
HCIIOJIb30BAHUEM COBPEMEHHBIX MH(GOPMAIMOHHBIX TEXHOJIOTMM, MPU 3TOM HCIIOJIb30BAThH
COBpEMEHHbIE MH(OPMALMOHHbIE TEXHOJOTUHU JUIsl IMOMCKA, MEepepadOTKU U NPEAbSBICHUS
y4eOHOI W HayyHO-IONMYyJspHON uHGOpMaLMU, CTPYKTYpUPOBAHHUS M HHTEpIpeTaluu
UHpOpMALlMY, TOJXYYEHHOW W3 pa3IMYHbIX MCTOYHUKOB, KPUTHYECKH aHAJIU3UPOBAThH
HOTy4aeMyl0 MH(QOPMAIMI0O M OLEHMBaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIUXCS
3HaHUH, TaK ¥ Ha OCHOBE aHAJIN3a NCTOYHUKA HH(POpMAaIH;

IPOSBISATh OPraHU3alMOHHBIE M IIO3HABATEJIbHbIE YMEHUSI CaMOCTOSTENBHOIO MPUOOPETEHUs
HOBBIX 3HAHHH B MIPOIIECCE BHIIOIHEHUS IPOCKTHBIX U YI€OHO-MCCIIeI0BATEIbCKIX PadoT;
paboTarte B Tpymnme ¢ HUCIOJIHEHHEM pPa3IMYHBIX COLMAIBHBIX POJICH, IUIAHUPOBaTh paboTy
IPYIIBI, PAlMOHAIBHO PACHPENEIIATh IEATENbHOCTh B HECTAHJAPTHBIX CUTYalMsX, aIe€KBAaTHO
OLIEHUBATh BKJIAJ] KXKA0I0 U3 YYaCTHUKOB I'PYIIIIBI B PELLICHUE PaccMaTpUBaeMoil Mpo0IieMbl;
HPOSIBJIATE MOTHBAaLMIO K Oyaymied npodecCHOHalbHOW AEATENbHOCTH IO CHEIHAIbHOCTIM
(U3UKO-TEXHUYECKOT0 MpoduIIs.

K xonmy oOyuenus B 11 Kknacce npeiMeTHbIE pe3yibTaThl HAa YIIIyOJEHHOM YPOBHE JOJKHBI OTPaXaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

NOHMMATh POJb (PU3UKU B HKOHOMHUYECKOM, TEXHOJIOTMYECKOH, COIUAIbHON M STHYECKON
cdepax AeATENbHOCTH YelloBeKa, poJib U MecTO (U3MKH B COBPEMEHHOM HaydyHOM KapTHUHE
MHpa, POJIb ACTPOHOMHUU B IPAKTHUECKOU JACATEIBHOCTU 4YEJIOBEKA W JaJlbHEHIIEM HAay4YHO-
TEXHUUYECKOM pPa3BUTHM, 3HAUEHUE ONUCATEIbHOM, CHCTEMaTU3UPYIOLIEH, OOBICHUTENLHON U
MPOTHOCTUYECKON (PYHKIMN (PU3UYECKON TEOPUH — BJIEKTPOJAWHAMHKH, CHCIUATBHOU TEOPUH
OTHOCHUTEJIBHOCTH, KBAHTOBOM (U3MKM, poib (U3NYECKOH Teopuu B (HOPMUPOBAHUH
npecTaBieHuit o pu3nyeckoi KapTHHE MHpa, MECTO (PU3HYECKOM KapTUHBI MUpa B 0OIIeM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE;

pa3nnyarh YCIOBUS MPUMEHUMOCTH Mojenel (u3nyeckux Ted W IPOLECcCOB (SBICHUN):
OJIHOPOAHOE DJIEKTPUUECKOE U OJHOPOJHOE MAarHUTHOE IO, TapMOHHMYECKHUE KoJieOaHMUs,
MaTE€MaTUYeCKUl MAasTHUK, HWACAIbHBIA NPYXUHHBIM MAasTHUK, TapMOHUYECKHE BOJIHBI,
uealbHbI KoyieOaTeNnbHbI KOHTYp, TOHKas JHMH3a, MOJAEJeH aTomMa, aTOMHOIO sjpa |
KBaHTOBOU MOJIEJIM CBETA;



paznuyaTh YyCJIOBHUS (TPaHUIBI, O0JACTH) MPUMEHUMOCTH (U3MUYECKHX 3aKOHOB, IMOHHUMATH
BceoOUMil xapaktep (pyHAaMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTh MCIOJB30BAaHUS YaCTHBIX
3aKOHOB;

AQHAIU3UPOBATh U OOBSACHATH AJIEKTPOMArHUTHBIE MPOILIECCHI U SIBJICHUS, HCIIONb3ys OCHOBHBIE
MOJIOKEHUSI U 3aKOHBI DJIEKTPOAMHAMUKH U CIHEIUAIBLHON TEOPUM OTHOCUTEIHHOCTHU (3aKOH
COXpaHEHHUs AJEKTPUUYECKOTO 3apsija, cuiia Amiepa, cuia JlopeHia, 3aKkoH 3JeKTPOMarHuTHOM
MHAYKIUHY, npaBuio Jlenua, cBsa3p DJIC caMOMHAYKIIMK B JIEMEHTE DJICKTPUUYECKOU 1T CO
CKOPOCTBIO M3MEHEHMsI CHJIBI TOKa, IOCTYJAThl CHEUHAIbHOM TEOPHUH OTHOCHTEIHLHOCTU
OifHIITeHHA);

AQHAIM3UPOBATh U OOBSACHATH KBAHTOBBIE MPOIECCHl U SBJICHHS, HCIOJIb3Ys IOJOKEHUS
KBaHTOBOHM (Qu3HMKH (ypaBHeHHE DiHINTEHHA s Porodddexra, mepBriii 1 BTOPOM MOCTYIAThI
bopa, npunuun cooTHoueHus HeomnpeaenéHHocTell ['eiizenOepra, 3aKOHBI COXpaHEHUA
3apsS0BOIO M MAacCOBOTO YHMCEN M DHEPTUU B SJIEPHBIX PEAKLHUAX, 3aKOH PaJHOAKTUBHOIO
pacnaja);

ONMKCHIBATh (U3UYECKUE TIPOLECCHl U SBJICHHS, HCIIONb3YysSd BEIWYMHBL HAMpPsHKEHHOCTD
ANEKTPUYECKOTO TIOJIS, TMOTEHLHANT 3JIEKTPOCTATUYECKOro TMOJs, Pa3HOCTh MOTEHIUAJIOB,
QJICKTPOJIBIDKYINAS CHJIA, WHIYKIMS MAarHUTHOTO IIOJIs, MAarHUTHBIM TIOTOK, cuja AmMrepa,
WHAYKTUBHOCTb, JJEKTPOJABIIKYIAs CHJIa CAMOUHIYKIMH, OHEPrusi MAarHUTHOTO TOJs
MPOBOJHMKA C TOKOM, PEISTUBUCTCKUI UMITYNIbC, TIOJTHAS SHEPTHsl, SHEPTUS MOKOsI CBOOOTHON
YaCTHIIBI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsif SJIpa, SHEPTHUS CBS3H SIPa;
OOBSACHATH OCOOCHHOCTH MPOTEKaHUS (U3UYECKUX SIBICHUN: SIEKTPOMArHUTHAS WHAYKIIUSA,
CaMOMH[YKITUSI, PE30HAHC, HHTEp(EepeHIUs BOIH, TUQPAKIUS, JUCIICPCHS, TIOJTHOEC BHYTPCHHEE
otpaxenue, porodnexrpuueckuii 3pdekt (horodrddexr), anpda- u 6era-pacmnans! saep, ramma-
U3Iy4eHue siziep, pusudeckre MPUHIMIIBI CIEKTPAIbLHOTO aHaIu3a 1 paboThI J1a3epa;
OTIPE/ICIIATh HAMPABICHUE WHAYKIIMA MAarHUTHOTO TOJISI TIPOBOJIHUKA C TOKOM, CHJIBI AMIlepa U
cuiibl JIopeHiia;

CTPOUTH U300PAKEHUE, CO3/1aBAEMOE TJIOCKUM 3€pKajoM, TOHKOM JIMH30M, M PACCUUTHIBATH €TI0
XapaKTePUCTUKU;

MPUMEHSTh OCHOBOIIOJIATAONINE ACTPOHOMHUYECKHE MOHITHSI, TCOPUU U 3aKOHBI ISl aHAIM3a U
00BsicHEHUST (PU3MUYECKUX TPOIECCOB, MPOUCXOISAIIMX B 3BE3MaX, B 3BE3MHBIX CHUCTEMax, B
MEXTaJIaKTHYECKOM cpefie; TBMKEHUS HEOECHBIX T, SBOJIOINH 3BE3/] 1 BeenenHoi;
MPOBOANTH HMCCIEAOBaHUE 3aBUCUMOCTEH (PU3UYECKHX BEIWYMH C HCIOJIB30BAHUEM MPSMBIX
U3MEpPEHUI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yJbTaThl MOTyYECHHOU
3aBUCUMOCTH (PU3MUYECKHX BEJIMYMH B BUJE IPaPUKOB C YUETOM aOCOIIOTHBIX MOTPENTHOCTEH
W3MEpEHM1, IeNaTh BHIBOJIBI 10 PE3yJIbTaTaM HCCIIEOBAHMUS;

MIPOBOJINTH KOCBCHHBIC M3MEpPEHUS (DU3MUSCKHUX BEJIMYHH, IPH ITOM BBIOMPATH ONTHUMAIBHBII
METOJT M3MEpPEHHs, OIEHUBATh a0OCONIOTHBIE W OTHOCUTENbHBIE MOTPEIIHOCTH MPSIMBIX U
KOCBEHHBIX U3MEPEHHUN;

MPOBOANTH OMBITHI MO MPOBEPKE MPEATOKEHHONW THUMOTE3bl: IUIAHUPOBATh OSKCIIEPUMEHT,
coOMpaTh IKCIEPUMEHTAIFHYIO YCTAHOBKY, aHATM3UPOBATh MOJYyUYE€HHBIE PE3yIbTaThl U JENaTh
BBIBOJ O CTaTyCe MPEUI0KEHHON THIIOTE3HI;

OIMCHIBATH METOJIBI TIOJYUEHUS HAYIHBIX aCTPOHOMHUYECKHX 3HAHU;

coOmronath mpaBuia 6e30MacHOro TpyJaa MpH MPOBEICHUU MCCIECIOBAHUN B paMKax y4eOHOTo
OKCIIEPUMEHTA, TMPAKTHKyMa W Y4eOHO-HCCIIEIOBATEIbCKOM M TPOCKTHOW ACSATEIHHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000PYIOBAHUS;

pemath pacy€THBIC 3a/aud C SIBHO 3aJaHHON M HESIBHO 3aJaHHOW (DPU3UYECKON MOJIETbI0: Ha
OCHOBaHWHW aHaJIM3a YCIOBUS BHIOMpaTh (U3NYECKUE MOJENM, OTBEYaIolUue TPeOOBAHUIM



3a/1a4¥, MPUMEHATh (DOPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYNAThI (PU3MUYECKUX TCOPHIA
IIPY HUCIOJIBb30BAaHUMA MATEMATHYECKHMX METOJOB PELICHUS 3aJad, MNPOBOJMUTH pacu€Tbl Ha
OCHOBAHMM HWMEIOIIMXCA JTaHHBIX, AHAJIM3UPOBATH PE3YJbTaThl M KOPPEKTHPOBATH METOJIbI
pelIeHus ¢ y4€TOM MOJYYEHHBIX Pe3yJbTaTOB;

pemaTh KaueCTBEHHBIC 3aJlauM, TPeOyIomre NPUMEHEHUsI 3HaHWNW U3 Pa3HBIX pa3/ielioB Kypca
bu3MKY, a TaK)Ke WHTETPAlMKM 3HAHWUW W3 JPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITHMKIIA:
BBICTPAaWBaTh JIOTHYECKYIO LIETIOYKY PpACCYKIECHUHM C ONOpPOM HA H3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE SBICHUS;

UCIIONIb30BAaTh TEOPETHUECKUE 3HAHUSA JUISi OOBSCHEHHUS OCHOBHBIX MPHUHIMIIOB pPabOTHI
WU3MEPUTEIbHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MPUBOJIUTH NMMPUMEPHI BKJIaJ]a POCCUNUCKHUX U 3apyOCKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHUE TIPOLIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHI;
AHAIM3UPOBATh W OICHUBATH MOCIEACTBHS OBITOBOW M TMPOW3BOJICTBEHHOH AESITEIHLHOCTU
YeJIOBEKa, CBA3AHHOW ¢ (DM3NYECKUMHM MPOIECCaMU, C IMO3HUIINI IKOJIOTHUECKOW O€30MacHOCTH,
MIPEJCTABICHUN O palMOHAJILHOM MPUPOJONOJIH30BAHUH, & TAKKE Pa3yMHOM HCIOJIb30BAaHUU
JTOCTYIKEHUH HAYKU M TEXHOJOTHH JIJIsl TabHEHIIIeT0 Pa3BUTHS YeIIOBEUECKOro 00IIeCTBa;
MPUMEHATh Pa3JIMYHbIE CHOCOOBI pabOThl ¢ HWHpOPMAIUEH (U3UIECKOTO COACPKAHUS C
WCIIOJIb30BAHUEM COBPEMEHHBIX HWH(OOPMAIMOHHBIX TEXHOJOTHUH, TPH STOM HCIOIH30BaTh
COBpPEMEHHbIE MH(POPMAIMOHHBIE TEXHOJOTHUU Jis TOHMCKA, NMEpPepadOTKH U TPEIbSBICHUS
yueOHOM W HAy4YHO-TIOMYNSApHOW HHGOpPMALMU, CTPYKTYPUPOBAaHUS M HHTEPHpETaIUH
uH(pOpMallMK, TOJNYYEHHOM U3 pa3NUYHbIX HCTOYHHMKOB, KPUTHUYECKH aHAJIU3UPOBATH
MOJTyJ4aeMy0 HH(OPMAIMIO W OIICHHBATh €€ JOCTOBEPHOCTh KAaK HAa OCHOBE HMMCIOIIMXCS
3HAHMIA, TaK ¥ Ha OCHOBE aHAJIM3a HCTOYHHUKA HH(DOPMALINH;

MPOSIBJIATh OPTraHU3aIlMOHHBIC M TTO3HABATENIbHBIE YMEHHUS CAMOCTOSTEIHLHOTO MPUOOpPETEHUS
HOBBIX 3HAHHUH B IMPOIIECCE BHIMOJTHCHUS MPOCKTHBIX U YU€OHO-UCCIICIOBATEILCKUX padoT;
paboTaTh B TPYIIE C UCHOTHECHHUEM Pa3IUYHBIX COIMAIBHBIX POJICH, IUIAHHUPOBATH PadOTy
CPYIIIIbI, PALMOHAIIBHO PACHpeaessATh ACSITEIbHOCTh B HECTAHIAPTHBIX CUTYalUAX, aJ€KBAaTHO
OILICHMBATh BKJIAJl KaX/I0T0 U3 YYACTHUKOB TPYIIIBI B PEIICHUE PacCMaTPpUBAaEMOM PoOIeMBbl;
MPOSIBIISATE MOTUBALIMIO K Oyayiieil mpodecCHOHANbHON NEATENbHOCTH IO CIEeNHUaTbHOCTIM
(U3UKO-TEXHUYECKOT0 MpoduIIs.
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NEeSATSILHOCTH, TPHOOPETEHHOTO MTPH
n3ydeHnu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHoe Bpemst 10 http://www.physics.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

dusnka — pyHAaMeHTaTbHAs HayKa O
pupoe

OKCIIepUMEHT U TeOpHUs B Ipoliecce
No3HaHMA Npupoasl. Habmronenue u
IKCIIEPUMEHT B (PU3UKE

CniocoObl u3mMepeHus: GU3NUECKUX BEIUYUH

http://www.physics.ru/

http://www.physics.ru/

http://www.physics.ru/

HayuHblii MeTOI TO3HAHUS] U METOBI
UCCIeI0BaHus (PU3HUECKUX SIBJICHHI

AOCOII0THAS U OTHOCHUTEIIbHAS
MOTrpeIIHOCTHU I/I3MepeHI/Iﬁ (bI/I3I/I‘leCKI/IX
BCINYHNH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3uKku B pOPMHUPOBAHUHN COBPEMEHHOMN
HaY4YHOI KapTHHBI MHUpPa, B IPAKTUYECKOM
JEATENBHOCTH JIIOJEH

http://www.physics.ru/

http://www.physics.ru/

http://www.physics.ru/

Mexanundeckoe aBmkeHne. CucreMma
otcyeTa. OTHOCHTEIBHOCTL MEXaHUUECKOTO
neuxenHus. [Ipsmast u oOpaTHas 3a1aun
MEXaHUKH

http://www.physics.ru/

Paanyc-BekTop MaTepuaibHOM TOYKH, €TO
MPOEKIIMU HAa OCU KOOpAWHAT. TpaekTopus.
[Tepememienue. Ckopocth. X npoexkuuu Ha
OCH KOOpAMHAT

http://www.physics.ru/
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PaBHOMEpPHOE ITPAMOJIIMHEMHOE IBUKEHHUE.
I'paduueckoe onucaHre paBHOMEPHOTO
IPSIMOJIMHENHOTO JBUKCHHUS

http://mwww.physics.ru/

10

11

12

CrnosxeHue nepeMeIieHUil U CKOPOCTEM.
Pewenne 3anau

HepaBHomepHoe aBukeHnue. MrooBeHHast
cKopocTb. Yckopenue. [Ipsmonuneitnoe
JIBUKEHHE C IOCTOSIHHBIM YCKOPEHUEM
['padmyeckoe onrcanue NPsIMOIUHEHHOTO
JBUKEHHS C TOCTOSIHHBIM YCKOPEHUEM

http://www.physics.ru/

http://www.physics.ru/

http://www.physics.ru/

13

CBobOosiHOE MajieHue. Y cKopeHue
CBOOOJIHOTO IaJIcHUs. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPCHHS OT
BPEMEHU U UX TrpaduKu

http://www.physics.ru/

14

15

16

17

JIBukeHue Tena, OpOIIEHHOT0 MO YIJIOM K
TOPU30HTY

KpusonnHueiiHoe nBrxenue. BHKeHHE 1O
OKPYKHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepnoa u gacrora.
L{eHTpOoCTpEMHTENBHOE U MIOJHOE
YCKOpEHHUE

KonTponpHas pabota mo Teme
"Kunemaruka"

IIepsriit 3axk0H HeroToHa. MHEpLMaibHbIE
cucremsl orcuéra. [IpuHnun
OoTHocuTenbpHoCTH I"anmnes.
HeunepuuanbHble CUCTEMBI OTCYETA

http://www.physics.ru/

http://www.physics.ru/

http://www.physics.ru/

http://www.physics.ru/

18

Cuna. PaBHozeiicTBytomas cuna. Bropoit

http://www.physics.ru/
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3akoH Hprorona. Macca

Cuna. PaBHozelcTBytomas cuna. Bropoit

19 http://www.physics.ru/
3akoH HerotoHa. Macca

20 B3aumoneiictue ten. Tperuil 3aKoH http:/Awww.physics.ru/
Hprorona

21 [Ipunnun cynepno3unuu cui. Pemenne hitto:/Awww.physics.ru/
3a/1a4 Ha MpUMEHeHne 3aKk0HOoB HproToHa
3aKOH BCEMUPHOIO TATOTEHUS.

22 OKBUBaJIEHTHOCTh 'PaBUTALIMOHHON U http://www.physics.ru/
WHEPTHOU MaccChl

93 Cuna TsDKeCTH M yCKOpeHHe CBOOOHOTO hitt:/Avww.physics. ru/
naJeHus
JIBrkeHIE HEOCCHBIX TE H UX

24 HCKYCCTBEHHBIX CIIyTHHUKOB. llepBas http://www.physics.ru/
KOCMHUECKasi CKOpocTh. 3akoHbl Keruepa

25 Cuna ynpyroctu. 3akoH ['yka. Bec tena http://www.physics.ru/
Cuna tpenus. [Ipupona v BUIIbI CUIT TPEHUS.

26 JIBU>KEeHUE B )KUJKOCTHU U Ta3e C y4ETOM http://www.physics.ru/
CHUJIBI COMTPOTUBIIECHUS CPEIb

97 Hasnenue. 'mapocrarndeckoe gaBiICHHE.
Cuna Apxumena

28 AoOcomoTHO TBepoe Teino. [loctynarensHoe hitp: /. physics. i/
Y BpallaTeIbHOE JBMKEHNE TBEPIOTO Tela

29 MOMEHT CuiIbl OTHOCUTENBHO OCH hitto:/Avww.physics.ru/
BpaieHus. [lnedo cubl
CrnosxeHue Cuil, IPUI0KEHHBIX K TBEPAOMY

30 teny. LleHTp TspKecTH Tena. Y cloBus http://www.physics.ru/

paBHOBECHS TBEPAOTO Tea. Buapl
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paBHOBeCHs

31

32

Penrenue 3amau

KonTtponsHas padora no teme "/lunamuka.
Cratuka TBEepaoro rtena"

http://www.physics.ru/

http://www.physics.ru/

33

HNmMnynbec MmaTepuabHOW TOUYKHU, CUCTEMBI
MaTepHalbHBIX TOYeK. LIeHTp Macc cucrteMbl
MaTepualbHbIX TO4eK. Teopema o
JBUKEHUM LIEHTPA Macc

http://www.physics.ru/

34

35

36

NmMnynbe cuiibl 1 ©13BMEHEHUE UMITYIIbCA
Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeakTnBHOE ABIKEHIE

Mowment HMITYJIbCa MaTepHaHLHOﬁ TOYKH.
Hpe,I[CTaBJ'IeHI/Ie 0 COXpaHCHHUH MOMCHTA
HNMITYJIbCa B HCHTPAJIBHBIX IMOJIAX

Pemenue 3amau

http://www.physics.ru/

http://www.physics.ru/

http://www.physics.ru/

37

Pabora cuibl Ha MaJIOM U HA KOHEYHOM
nepemernieHnu. I'papuueckoe
MIpeICTaBJICHHE padOTHI CUIIBl. MOIIIHOCTH
CHUJIbI

http://www.physics.ru/

38

39

40

Kunernueckas sneprus. Teopema 00
M3MEHEHUU KHHETUYECKON IHEPTHH
MaTepHaIbHOW TOUKH

[ToreHunanpHbIe U HEIOTEHIUAIIBHBIE CUJIBI.
[TorenunaneHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

TpeTLH KOCMHYCCKasA CKOPOCTh. CBs3b
pa6OTBI HCIMOTCHIMAJIBHBIX CHJII C
H3MEHEHHEM MEXaHMISCKOMN SHCPTHUU

http://www.physics.ru/

http://www.physics.ru/

http://www.physics.ru/
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CHCTEMBI TeJl. 3aKOH COXpPaHCHUA
MEXaHUYEeCKOH OHEPIrun

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

41 YpaBHeHnue bepHyium 1 uaeabHOM http://www.physics.ru/
SKUIKOCTH
KonTtponsHas padora 1mo teme "3aKoHBI .

42 P P " http://www.physics.ru/
COXpPaHCHHUS B MEXAHHUKE
PazButHe npeacraBiaeHuit o mpupoie

43 Terw1oTbl. OcHoBHEIE NTonoxkeHusas MKT. http://www.physics.ru/
Huddysus. bpoyHOBCcKOe IBUKEHHE
Crpoenne ra3000pa3HbIX, )KUIKUX U

44 TBEPABIX Te. XapaKTep ABUKECHHUS U http://www.physics.ru/
B3aUMOECUCTBUS YaCTHUIL] BELIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

45 KomnuectBo Bemectna. IlocTosnnas http://www.physics.ru/
ABoraapo
Temneparypa. TemnoBoe paBHOBECHE. .

46 patyp p http://www.physics.ru/
[[Tkana [enbcus

47 Pemenne 3amau http://www.physics.ru/

48 NneansHeriii ra3. 'a3oBble 3aKOHEI http://www.physics.ru/
VpaBuenue Meunneneesa-Knamneiipona. .

49 p a p http://www.physics.ru/
Pemenue 3amau
AOcomroTHas TeEMIleparypa. 3aK0oH .

50 patyp http://www.physics.ru/
JanproHa
H3omporiecch B uacaabHOM Ta3e ¢ .

51 pont a http://www.physics.ru/
IMOCTOSIHHBIM KOJIHMYECTBOM BEIIECTBA
I'padbudeckoe npeacraBicHue .

52 pad pedl http://www.physics.ru/

U30IPOIIECCOB: H30TepMa, H30X0pa, n3odapa
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53

OcHoBHoe ypaBHenre MKT

http://www.physics.ru/

54

55

Penrenue 3amau

CBs13b a0COTIOTHOI TeMIepaTypbl
TEPMOIUHAMHYECKON CUCTEMBI CO Cpe/IHEH
KUHETHYECKON dHEPruei MocTymnaTeIbHOro
TEIUIOBOT'O JABMIKCHHS €€ YaCTHIL

http://www.physics.ru/

http://www.physics.ru/

56

O0001IeHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "OcHoBel MKT"

http://www.physics.ru/

57

58

59

60

KonTponsHas padora o teme "OCHOBBI
MKT"

TepMoauHamMuyeckasi cuctema. 3ajiaHnue
BHEIIHUX ycnoBul s T/ cuctemsl.
Breminue v BHyTpeHHUE TapaMeTpBbI.
[TapameTpsl T/ cuctemsbl Kak cpegHue
3HAUYCHHS BEIIMYMH, OIMCHIBAIONINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

Hynesoe Hauano TepMOAMHAMUKH.
Camonpon3sBonbHas penakcanus T]]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

Mogens naeaabHOro ra3a B

TepMOJAMHAMUKE. Y CJIOBUS TPUMEHUMOCTH
3TOH MOJIENIN

http://www.physics.ru/

http://www.physics.ru/

http://www.physics.ru/

http://www.physics.ru/

61

VYpaBuenue Menaeneesa-Knamneiipona u
BBIPAKEHHE JIJIs1 BHYTPEHHEH SHEpruu

http://www.physics.ru/

62

Bripaxxenue 111 BHyTpEHHEH SHEPTUH
OJIHOATOMHOTO MJI€aJIbHOIO Iasa.
KBasucrarnueckne U HECTaTUYECKHE
IIPOLIECCHI

http://www.physics.ru/
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OnemenTapHas paboTa B TEpMOIMHAMHUKE.

63 Breruucnenue pabotsl 1o rpaduky mnporecca http://www.physics.ru/
Ha pV-nuarpamme
Tennonepenaya Kak crocod U3MEHEHUS

64 BHyTpeHHel sneprun Tl cucremsr 6e3 http://www.physics.ru/
coBepIIeHHs pabOThI

65 KoHnBekuus, TenaonpoBOAHOCTb, U3ITY4EHUE http://www.physics.ru/
KonnuecTBo Termnotel. TemioéMKocTh Tena.

66 VYaenbHast U MOJISIpHAS TETUIOEMKOCTH http://www.physics.ru/
BelecTBa. Y AelbHas TEIIOTa CrOpaHus
TOTLIINBA

67 Pacuér konmm4yecTBa TEIUIOTHI IIPpH http://www.physics.ru/
TeruIonepeaye

68 HOHsm/ie 00 aguabaTHOM MpoIiecce. hitp: /. physics. i/
[epBEIii 3aKOH TEPMOJMHAMUKA
KonngecTBo TemoTsl U paboTa Kak Mephbl

69 WU3MEHEHUs BHyTpeHHel sHeprun T /1 http://www.physics.ru/
CHCTEMBI
Bropoii 3aKk0oH TepMOJMHAMUKH IS

70 PaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB. http://www.physics.ru/
HeoGpaTtumMocTh NpUPOIHBIX MPOLIECCOB

71 [puHIUTBL 1eHCTBUS TETIOBBIX MAIIIWH. http://www.physics.ru/
KIIJ]

79 MakcumansHoe 3Hauenue KI1/I. [ukn http:/Awww.physics.ru/
Kapuo

73 Pemenue 3amau http://www.physics.ru/

74 DKOJIOTUYECKHE ACTIEKTHI UCTIOIb30BaHUS hitto:/Awww.physics.ru/

TEIJIOBLIX NBUTraTeicii. TemioBoe



http://www.physics.ru/
http://www.physics.ru/
http://www.physics.ru/
http://www.physics.ru/
http://www.physics.ru/
http://www.physics.ru/
http://www.physics.ru/
http://www.physics.ru/
http://www.physics.ru/
http://www.physics.ru/
http://www.physics.ru/
http://www.physics.ru/

3arpsi3HEHHE OKPYXKAIOIIEH cpeibl

75

76

Penrenue 3anau

O00011IeHrE U CUCTEMATU3AIUS 3HAHUM 110
teme "Tepmonunamuka. TennoBbie
MaIluHe!"

http://www.physics.ru/

http://mwww.physics.ru/

77

KonTtponsHast pabora o Teme
"Tepmonunamuka. TeniaoBbie MalIuHbI"

http://www.physics.ru/

78

79

[Tapoo6pazoBaHue 1 KOHACHCALHSL.
Hcnapenne n kunenue. Y 1enpHas TEIIoTa
napooOpa3zoBaHus

HacpiiieHHble 1 HEHACHIIIIEHHBIE MapHhI.
KadgecTBeHHast 3aBUCHMOCTD IIJIOTHOCTH U
JIaBJICHUSI HACBILIEHHOTO TIapa OT
TeMIepaTypbl, UX HE3aBUCUMOCTb OT
00bEMa HACHIIIIECHHOTO Mapa. 3aBUCUMOCTh
TeMIepaTypbl KUIICHHS OT TaBJICHUS B
JKUJIKOCTH

http://www.physics.ru/

http://www.physics.ru/

80

81

BrnaxnocTs Bo3ayxa. AGCONMIOTHAS U
OTHOCHTEJIbHAS BIAXKHOCTh

Pemenue 3amau

http://www.physics.ru/

http://www.physics.ru/

82

Teépnoe Teno. Kpucrannnueckue u
aMmopdHbIe Tea. AHU30TPOIHS CBOMCTB
KpHCTAJIOB

http://www.physics.ru/

83

84

[InaBnenue n KkpuctammMszanus. Y 1enbHas
TeruioTa miasiaeHus. Cyonumanus
Hedopmaruu TBEpaOTO Tena. PacTskenue u
cxarue. Casur. Monyins HOura. Ilpenen
ynpyrux aedopmariuii

http://www.physics.ru/

http://www.physics.ru/
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TeroBoe pacluMpeHne KUIKOCTEN U

85 TBEPABIX TEJ. AHFAPMOHHU3M TEILJIOBBIX http://www.physics.ru/
KoJIeOaHUI 4acTHI] BELIECTBA
IIpeoOpasoBanue 3uepruu B pa3soBBIX .

86 beobp p ¢ http://www.physics.ru/
nepexojax

87 VYpaBHeHue TerIoBoro 6agaHca http://www.physics.ru/

88 Pemenne 3anau http://www.physics.ru/
[ToBepxHOCTHOE HaTsDKeHUE. Kanmuisipabie
siBiIeHUs. JlaBiieHue 1104 NUCKPUBIIEHHON .

89 A A p http://www.physics.ru/
MOBEPXHOCTHIO JKUJIKOCTU. DopmMyrna
Jlamaca
O000111eHrEe U cUCTEMAaTU3ALMS 3HAHUI 110

90 TeMme "ArperaTHble COCTOSIHUS BEIIECTBA. http://www.physics.ru/
®da30BbIe IEPEXOAbI"
KoutponsHas pabora o teme "Arperarioie .

91 P P P " http://www.physics.ru/
coctosHMs BenlecTBa. Da3zoBbie nepexoabl
DneKTpu3anus Tei U €€ MPOosIBJICHUSI.
DiexTpruuecKuil 3apsa. /J[Ba Buma .

92 p pan. Ji http://www.physics.ru/
ANEKTPUUECKUX 3apsaoB. [[poBoHUKH,
JUBJIEKTPUKU U TTOITYIPOBOTHUKHI
DeMeHTapHbII JIIEKTPUIECKUN 3apsi. .

93 P p PA http://www.physics.ru/
3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
B3aumopeiictBue 3apsinoB. TouedHble .

94 8 P http://www.physics.ru/
3apsasl. 3akoH Kynona

95 Pemenue 3agau http://www.physics.ru/
DnexTpuueckoe noie. Ero nelicteue Ha .

96 P a http://www.physics.ru/
AJIEKTPUUECKUE 3aPSIIbI

97 Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS. http://www.physics.ru/
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[TpoOHbIii 3apsa. JIluaum HanpsKEHHOCTH
37eKTpruYecKoro nossi. OTHOpoIHOE
3JIEKTPUYECKOE T10JIE

IloTeHuManbHOCTD QJICKTPOCTATUYCCKOI'O

98 noJist. Pa3HOCTH MOTEHIIMATIOB U http://www.physics.ru/
HaTPSDKEHUE
[ToreHnuanbHast SHEPrus 3apsijia B

99 AJIEKTPOCTaTUYECKOM IMosie. [ToreHmman http://www.physics.ru/
IEKTPOCTATUICCKOTO TTOJIS
CBsi3b HANTPSDKEHHOCTH TOJISI K PA3HOCTH

100 MOTEHITUAJIOB JIJIS1 DJICKTPOCTATHYECKOTO http://www.physics.ru/
TOJIst

101 HpI/IHvuI/In CYIEPIIO3UIIMHU ITEKTPHUECKUX http://www.physics.ru/
nonei

102 Pemenne 3amau http://www.physics.ru/

103 [Tone Toqequoro 3apsiaa. [lone paBHOMEpHO htto:/fwww.physics.ru/
3apshKEHHOMN chepsl
[Toyte paBHOMEPHO 3apsHKESHHOTO TI0 00BbEMY

104 nrapa. [Tone paBHOMEpPHO 3apsHKEHHOM http://www.physics.ru/
0OECKOHEYHOM MIOCKOCTH

105 [TpOBOAHHKH B 3JIEKTPOCTATHICCKOM TIOJIE. htto:/fwww.physics.ru/
VYcnoBue paBHOBECUS 3aps/I0B

106 JIMDIIeKTPUKY U TIOTYITPOBOAHHUKY B htto:/ . physics.ru/
AIIEKTPOCTATUYECKOM TI0JIE
Konaencarop. 91eKTpOoEMKOCTh

107 KOHJEHCATOpa. DIEKTPOEMKOCTD INIOCKOTO http://www.physics.ru/
KOHJICHCAaTOpa

108 [TapannenpHOE cOeTMHEHNE KOHIEHCATOPOB http://www.physics.ru/
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IlocienoBaTenbHOE COEIUHEHNE

109 http://www.physics.ru/
KOH/ICHCATOPOB

110 DHeprusi 3apssKeHHOT0 KOHJIEHCaTopa http://www.physics.ru/

111 Pemenue 3amau http://www.physics.ru/

BIDKEHHUE 3apsyKEHHON YaCTHIBI B .

112 A p H http://www.physics.ru/
OJIHOPOJIHOM 3JIEKTPUUECKOM I10JIe

113 Pemenue 3amay http://www.physics.ru/
O00011IeHNE ¥ CUCTEMATU3AIM 3HAHUM 110 .

114 ,I,H f'l http://www.physics.ru/
TeMe "DIeKTpUYECcKoe MoJie
KouTponsHas pabora o teme .

115 " P P " http://www.physics.ru/

DIIEKTPUUYECKOE T0JIE

Cuna toka. ITocTosHHBIH TOK. Y CI0BUA

116 CYILECTBOBAHMSI IOCTOSIHHOTO http://www.physics.ru/
3JIEKTPUYECKOTO TOKA

117 Wcrounuku Toka. Hanpsixenne u 3/1C http://www.physics.ru/
3akon OMa I yJyacTka IEHu. .

118 ALY H http://www.physics.ru/
DNEKTPUUECKOE CONIPOTUBIICHHE
3aBUCUMOCTh CONPOTUBIIEHUSI OJHOPOIHOIO

119 MPOBOJIHUKA OT €r0 JIMHBI U MJIOIAN http://www.physics.ru/
MONEPEUHOI0 CEYEHUS
VY ienspHOE COIPOTUBIIEHHE BEIECTBA. .

120 g p HI http://www.physics.ru/
Pemenue 3agaa
ITocnenoBarenpHOE, MapauIeIbLHOE, .

121 a p http://www.physics.ru/
CMEIIaHHOE COETMHEHNE TTPOBOTHUKOB
Pacuét pa3BeTBIEHHBIX DIIEKTPUUECKUX .

122 . p p http://www.physics.ru/
neneii. [Ipasuna Kupxroda

123 Pemenue 3amau http://www.physics.ru/
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Pabota snekTpuueckoro Toka. 3akoH

124 1 http://www.physics.ru/
Hoxoyns —Jlenua

125 Pemenue 3amau 1 http://www.physics.ru/
MOIIHOCTE IEKTPUUECKOrO TOKA. TeroBas .

126 B p 1 http://www.physics.ru/
MOIIIHOCTD, BBIJICIISIEMasi Ha PE3UCTOPE

127 Pemenue 3amau 1 http://www.physics.ru/
DJIC u BHYTpEHHEE CONPOTUBICHUE .

128 A yIp p 1 http://www.physics.ru/
WCTOYHHUKA TOKa
3axod Oma 11 moJIHON (3aMKHYTOMU .

129 a 5 ( yTOH) 1 http://www.physics.ru/
AJICKTPUUCCKOM TIeTTH

130 Pemenne 3anau 1 http://www.physics.ru/

131 MOoUHOCTh UCTOYHUKA TOKA 1 http://www.physics.ru/

132 KopoTtkoe 3ambikanmne 1 http://www.physics.ru/

133 KonzaeHncarop B 11enu NOCTOSIHHOTO TOKa 1 http://www.physics.ru/

134 Pemenue 3amau 1 http://www.physics.ru/
Pemenne 3agau mo reMme "TlocTOSHHBIN .

135 8 _ 1 http://www.physics.ru/
IIEKTPUUYECKUN TOK
Pemenne 3amau nmo teme "I1oCcTOSTHHBII .

136 8 _ 1 http://www.physics.ru/
IIEKTPUUYECKUIN TOK
Pemenue 3agad mo reMme "IlocTOSHHBIN .

137 5 . 1 http://www.physics.ru/
AIIEKTPUIECKUN TOK
O00011eHHE U CUCTEMATU3ALINS 3HAHUI 110 .

138 ,I,H . B . 1 http://www.physics.ru/
TeMme "[1oCTOSHHBIN PTEKTPUUECKUN TOK
KonTtponsHas padora 1o TeMe .

139 " P vp . 1 http://www.physics.ru/

[ToCTOSIHHBIH STEKTPHUUECKUN TOK

DiekTpryeckas IIPOBOIUMOCTE Pa3INIHBIX .

140 p poBO p 1 http://www.physics.ru/

BEILIECTB. DJIEKTPUUYECKUH TOK B METasax.
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CBepXInpoBOAUMOCTh

141

142

DJIEKTPUUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3JeKTpoJauToB. 3akoHbl Dapanest
JUISL 3JIEKTPOIM3a

DJIeKTpUYECKUH TOK B razax. [lnazma

http://www.physics.ru/

http://mwww.physics.ru/

143

DNeKTpUYECKU TOK B BaKkyyMe. BakyymHble
npuOopbI

http://www.physics.ru/

144
145

BHGKTpI/I‘ICCKI/Iﬁ TOK B IIOJIYIIPOBOAHHUKAX

[HonynpoBoaHKUKOBBIE TPUOOPHI

http://www.physics.ru/

http://www.physics.ru/

146

dusnueckuil NpakKTUKYM 10 TeMe
"M3MepeHune cuiibl TOKa U HAIPSKEHUS B
e TOCTOSTHHOTO TOKA MPH MTOMOIIN
AHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIHEHBIX
npuOopoB" uiaK "3HaKOMCTBO ¢ IUPPOBOI
nabopatopueit o ¢pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BEIUYUH MPH
MOMOIIIM KOMITBIOTEPHBIX 1aTYNKOB"

http://www.physics.ru/

147

Pu3NYecKuil IPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOTO JBUKEHHUS C
LIEJIBbIO OIIPENIETICHHUSI MTHOBEHHOMN
ckopocTH"

http://www.physics.ru/

148

Pu3NUecKuil TPAKTUKYM 110 TEME
"N3mepenune ycKopeHus Npu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JBIKCHUH 110 HAKJIOHHOM INIOCKOCTH' HIIH
"UccnegoBanue 3aBUCUMOCTH MYTH OT
BpPEMEHU MIPU PABHOYCKOPEHHOM
IBHOKeHUN"

http://www.physics.ru/
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149

Pu3n4eCKu IPAKTUKYM 110 TEME
"N3mepeHune ycKopeHus CBOOOTHOTO
najnenus" win "M3ydeHnue nBr>KeHuUs Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

http://www.physics.ru/

150

151

152

Pu3n4eCcKui IPAKTUKYM 110 TEME
"N3yueHure NBUKEHUS TeJa IO OKPY>KHOCTH
C IOCTOSIHHOM 10 MOJIYJIFO CKOPOCTBhIO" MITN
"UccnenoBanue 3aBUCMMOCTH IepUoa
oOpallieHus KOHUYECKOT0 MasiTHUKA OT €ro
napameTpoB"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepeHne paBHOJEHCTBYIOLIEH CUJIBI IPU
JBUKEHUH OpYyCKa MO HaKIIOHHON
wiockocTn" wi "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHHU JIBUKEHUs OpycKa
10 HAKJIOHHOH IIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT €ro Macchl"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUJI
YIPYTOCTH, BOSHUKAIOIIUX B IIPYKUHE U
pe3uHOBOM 00pasiie, oT ux aedopmamuu”
niy "V3ydeHne NBUKEHUs CUCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepes
n€rkuit 010K"

http://www.physics.ru/

http://www.physics.ru/

http://www.physics.ru/

153

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YIIIOBOTO KO3 puirenTa
3aucuMocT FTp(N)" wim "HccnenoBanue
JBYDKEHUS OpycKa 110 HaKJIOHHOM

http://www.physics.ru/
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TUIOCKOCTH C IEPEMEHHBIM KO3 UIIMEHTOM
Tpenus" win "M3ydeHue nBHKeHUs rpys3a Ha
BaJly C TpeHUEM"

154

155

Pu3N4eCKU IPAKTUKYM 110 TEME
"HccnenoBaHue ycioBUl paBHOBECHS
TBEPOrO TeJa, UMEIOIIETO OCh BpaleHUs "
iy "KoHcTpyrpoBaHue KpOHIITEHHOB U
pacuér cui ynpyroctu" win "U3yuenue
YCTOMYMBOCTH TBEPAOTO TEJA, UMEIOLETO
mIomaas onopsl"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenune umnyibca Tena mno
TOpMO3HOMY NyTH" Uiy "M3Mepenue cuibl
TATH, CKOPOCTH MOJAEIH JIEKTPOMOOWIIS U
MOIIHOCTH cuiibl TArH" win "CpaBHEHHE
M3MEHEHHUs UMITyJIbca Tejla C UMITYJIbCOM
cuibl" win "MccnenoBanue coxpaHeHUs
MMITyJIbCa MpHU yIIPyroMm B3auMoieicTBun"
win "M3MepeHrie KHHETUYECKOM SHeprun
T€Na 10 TOPMO3HOMY ITyTH"

http://www.physics.ru/

http://www.physics.ru/

156

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3yueHne n30TepMHUYECKOrO Mpouecca
(pexoMeH/10BaHO HUCII0NIb30BaHKHe HHU(POBOIA
nabopatopun)" wim "M3ydeHne n30X0pHOTO
nporecca" win "M3ydenne n306apHOro
npouecca" win "l[IpoBepka ypaBHEHUS
cocrosiHus"

http://www.physics.ru/

157

DuU3nyeCcKui MPAKTUKYM 110 TEME
"U3Mepenne yenbHOM TeII0EMKOCTH" UTn

http://www.physics.ru/
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158

"UccnenoBanue mpoliecca OCThIBAaHUS
BenectBa" uinu "Mccienosanue
aguabaTtHoro nporecca’ win "M3ydeHue
B3aMMOCBSI3M YHEPTUU MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTICHUS
Kugkocren"

Ou3nyecKkuil MPakTUKyM IO TeME
"N3yueHne 3aKOHOMEPHOCTEN UCTIapeHUs
x)uakocren" win "M3mepenue yaenbHOU
TEIJIOTHI IJIaBJIeHus Jbaa" win "U3yuenue
CBOICTB HACBIILIEHHBIX NApOB" WU
"H3mepenune abCOMIOTHOM BIAYKHOCTH
BO3JlyXa U OIIEHKA MacChl TIapOB B
nomernieHun". 3mepenne kodgpuinenta

MMOBCPXHOCTHOT'O HATAXKCHUA

http://www.physics.ru/

159

160

Pu3nYecKuil TPAKTUKYM 110 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOT0 KOHJIEHCATOPA B SHEPTHUIO
u3y4deHus ceeroauona” niam "Mzydenue
IIPOTEKaHUs TOKa B LIENU, COAEpKaILEH
KoHAeHcarop' uin "Pacnipenenenue
Pa3HOCTH MOTEHLIMAJIOB (HAPSKEHUs ) IPU
MOCJIEI0BATEIILHOM COEINHEHUN
KOHJIEHCAaTOpoB"

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"HccnenoBaHue CMEMIaHHOTO COEIMHEHUS
pesuctopoB” wnu "M3Mepenue yneapHoro
COIPOTHBIIEHUS IPOBOJHUKOB" WK
"NccneqoBanue 3aBUCUMOCTH CUJIBI TOKA OT

http://www.physics.ru/

http://www.physics.ru/
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HaIpPSKEHUs JUIsl JIAMITbl HAaKaJTuBaHUs"

161

DuU3nYeCKui MPAKTUKYM 10 TEME
"Habnronenue anekrponuza’ win
"N3mepeHnue 3apsiia 0OJHOBAJIEHTHOIO HOHA"
wiu "HMccnenoBanue 3aBUCUMOCTH
COIPOTUBIIEHUSI TEPMOPE3UCTOPA OT
temriepatypbl” uinu "CHATHE BOJBT-
aMIIEPHOM XapaKTEepUCTUKHU auoaa"

http://www.physics.ru/

162

PesepBHeIit ypok. O600IICHHE 1
CUCTEMAaTH3AIMsI 3HAHHH 110 TeMe
"KunemaTtuka"

http://www.physics.ru/

163

164

165

PesepBusiit ypok. O60011eHNE U
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"lunamuka"

PesepBuslit ypok. O600111eHNE U
cucTeMaTu3aus 3Haguii mo teMe "CraTtuka
TBEpaoro tena'

PesepBHslit ypok. O600111eHNE U
cHUCTeMaTH3alis 3HaHui o TeMe "3aKOHEI
COXpaHEHHUs B MEXaHUKE"

http://www.physics.ru/

http://www.physics.ru/

http://www.physics.ru/

166

Peseprubrit ypok. O6001eHuE 1
cucTeMatu3anys 3HaHui mo treMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKOU Teopun"

http://www.physics.ru/

167

168

Peseprubrit ypok. O6001eHuE 1
CHCTEMAaTHU3alMs 3HAHUM 110 TEME
"Tepmoannamuka. TennoBbie MalIuHbI"

PesepBHeiit ypok. O600ICHHE U
cucremMaru3anus 3HAHUH 110 TEME

http://www.physics.ru/

http://www.physics.ru/
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"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBkie nepexoab"

PesepBHeiit ypok. O600IICHHE 1
169 CUCTEMAaTH3AIMsI 3HAHHH 110 TeMe
"DnexkTpuueckoe mnoie"

PesepBHbIil ypok. O0001ICHHE 1
170 cucTEMAaTH3alysA 3HAaHUH 110 TEME

"TTocTOsIHHBIN NEKTpUYECKUI TOK"

PesepBusiit ypok. O60011eHNE U
171 cucreMarusanus 3gaguii 1o reme "Toku B
pa3JIMYHBIX cpeaax"

http://www.physics.ru/

http://www.physics.ru/

http://www.physics.ru/

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

171
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11 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne ni/m Tema ypoka
Bcero o0pa3oBaTejbHbIe pecypchl

B3aumopeiicTBie MOCTOSHHBIX MAarHUTOB U

1 MIPOBOJHUKOB ¢ TOKOM. MarHuTHOE NoJIE. 1 http://www.physics.ru/
I'mnote3a Ammepa
BexTop marautHoM nnaykuuu. [Tpunnumn

2 CyNEpIIO3UIMU MarHUTHBIX NoJied. JInHumn 1 http://www.physics.ru/
MarHUTHON UHIIYKIIUU

3 MarauTtHoe 1nosje NPOBOJHUKA C TOKOM. 1 hitto:/Awww.physics.ru/
OmnbIT DpcTena

4 Cuna Amnepa, e€ HanpaBJIeHUE U MOJYJIb http://www.physics.ru/

5 Pemenue 3anau http://www.physics.ru/

6 [Ipumenenue 3akoHa Ammepa. 1 hitto:/Awww.physics.ru/
DneKTpoUu3MepUTENbHbIE TPUOOPHI
Cuna JlopeHua, e€ HarpaBlieHHE U MOJYJb.

7 JIBrKeHHe 3apsyKEeHHON YacTHUIBI B 1 http://www.physics.ru/
OJIHOPOJAHOM MarHWTHOM I10JIE

8 Pemenue 3anau http://www.physics.ru/

9 Pab6ora cuiet Jlopenma http://www.physics.ru/

10 Pemenue 3amau http://www.physics.ru/

11 MarsauTHoOE 110JI€ B BEILIECTBE. 1 http:/Awww.physics.ru/
deppomMarHeTHKH, apa- U AHaMarHeTHKH

12 OcHOBHBIE CBOHCTBA (heppOMarHEeTUKOB. 1 htto:/fwww.physics.ru/
[Ipumenenue peppomMarHeTUKOB

13 Pemenue 3agau no reme "MarnutHoe nosue" 1 http://www.physics.ru/
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14

Pemenue 3agaq mo reme "MarautHoe mose"

http://www.physics.ru/

SIBnenne 3H€KTpOMaFHHTHOﬁ HHAYKIUU.

15 . http://www.physics.ru/
IToTok BekTOpa MAarHUTHOM MHIYKLIUU

16 OJ1C uHAYKIMH http://www.physics.ru/
3aK0H JIEKTPOMArHUTHON HUH 15051 .

17 p AV http://www.physics.ru/
®dapanes

18 Buxpesoe anekrpuueckoe nozue. Toku Oyko http://www.physics.ru/
9J1C un WU B IBYOKYILNXCS .

19 A AYEH a ym http://www.physics.ru/
HpOBOl[HI/IKaX

20 Pemenue 3amay http://www.physics.ru/

21 [TpaBumo Jlenma http://www.physics.ru/
NupykrtuBHOCTh. KaTyIllka MHAYKTUBHOCTU .

22 b y b http://www.physics.ru/
B OCIIU ITOCTOSAHHOTO TOKA
SIBieHue caMOUH nu. DJ1C .

23 YRR A http://www.physics.ru/
CaMOUHYKITUU
9H€ THUS MAarHUTHOTI'O ITOJIA KaT KU C .

24 p ymt http://www.physics.ru/
TOKOM. DIIEKTPOMAarHUTHOE TI0JIe

25 Pemenne 3amau http://www.physics.ru/
O0001eHrE U cUCTEMATU3ALNS 3HAHUI 110 )

26 iﬂ " 1 http://www.physics.ru/
TeMe "DIeKTpoInHaAMUKA
KonTtponsHas padora 1o TeMe .

27 | e P Y http://www.physics.ru/

DIIEeKTPOAMHAMHUKA

KonebarensHas cucrema. CBOOOIHEIE .

28 A http://www.physics.ru/
KoneOanus. ['apMoHUYECKre KoJIeOaHus
Kunemarnueckoe ¥ TMHAMHAYECKOE .

29 . . http://www.physics.ru/
OoInncaHuc KOHG63TCHBHBIX JOBUXKCHUUN

30 DHepreTUYeckoe onucanue. BeiBos http://www.physics.ru/
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JAUHAMHUYCCKOI'0 OnMucCanrs rapMOHHUYCCKUX
KoJIEOaHHH U3 UX SHEPICTUUCCKOI'0 U
KHMHEMAaTHYCCKOI'O OITMCaHMUA

31 Ammuintyna u ¢aza xonedanui http://www.physics.ru/
[Tepuon u wactora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJIECOaHU

32 MaTteMaTH4ecKoro MasTHuka. [lepuoy http://www.physics.ru/
CBOOOTHBIX KOJIEOAHHI MIPYKUHHOTO
MasiTHHKA

33 3aryxaromue Konebanus. BeiHyx1eHHbIC htto:/fwww.physics.ru/
koJsieOanus. Pe3oHanc

34 ABTOKOJICOaHUS http://www.physics.ru/

35 Pemenue 3amay http://www.physics.ru/

36 VYpok-koHpepeHius "MexaHnueckue http://www.physics.ru/
Kosie0aHusl B My3bIKalIbHBIX HHCTPYMEHTax"

37 O606£IICHI/I€ Y CHCTeMaTH3allnsl 3HaHUH 110 htt:/Avww.physics.ru/
teme "Mexanndeckue KojaeOanus"

38 SHCKTpOMaFHI/I”fHHe KoJIcOaHMS. htto:/fwww.physics.ru/
KonebaTenbHbIil KOHTYP
®opmyna Tomcona. CBsI3b aMIUTUTYIBI

39 3apsiia KOHJIEHCATOPa ¢ aMILIUTYAO0M CUJIBI http://www.physics.ru/
TOKa B KOJIeOATeIbHOM KOHTYpE

40 3aKOH COXpaHCHHSI SHEPTUHU B UACATHHOM hitto:/fwww.physics. i/
K0J1e0aTeIbHOM KOHTYpE
3aryxarIue JIeKTPOMarHuTHbIS

41 KosneOaHus. BeIHyX/1eHHBIE http://www.physics.ru/
3JICKTPOMArHUTHBIC KOJICOaHUS

42 IIepeMeHnHslil TOK. Pe3uctop u koHAEHCATOP http://www.physics.ru/
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B ICTIM MIEPEMECHHOI'O TOKa

KaTYH_IKa HHAYKTUBHOCTHU B LCIIN

43 http://www.physics.ru/
IIEPEMEHHOI'0 TOKa

44 3akon Oma 1Sl JICKTPUYECKOM e http:/Awww.physics.ru/
IEPEMEHHOI'0 TOKa
MonHOCTh IEPEMEHHOI0 TOKA.

45 AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUCHUE http://www.physics.ru/
CHJIBI TOKA U HaNpsKEHUS

46 Pe3onanc B aneKkTpuyecKoi menu http://www.physics.ru/

47 Pemenue 3amay http://www.physics.ru/
WneanbHbIi TpanchopmaTop.

48 [IpousBoncTBO, Nepenaya u noTpediieHne http://www.physics.ru/
AEKTPUYECKON SJHEPIUU
OKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE

49 aneKTpodHeprun. KynpTypa ncnonb30BaHus http://www.physics.ru/
AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HU

50 Pemenue 3anau http://www.physics.ru/

51 Pemenne 3amau http://www.physics.ru/

59 O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110 htto:/fwww.physics.ru/
Teme "DJeKTpOMarHuTHbIe KojeOaHus"

53 MexaHnuyeckne BOJIHbI. XapaKTepUCTUKHU http:/Awww.physics.ru/
MEXaHUYECKUX BOJIH

54 CBoiiCTBa MEXAaHUYECKUX BOJTH http://www.physics.ru/

55 3ByK. XapaKkTEpUCTUKH 3ByKa http://www.physics.ru/

56 Mngpassyx u yﬂpragByK;myMOBoe http://www.physics.ru/
3arpsi3HEHUE OKPYKaIOLIEeH cpe/ibl

o7 Pemenue 3anau http://www.physics.ru/
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58

3JI€KTpOM3,I‘HPITHbI€ BOJIHBI. I/I3J1yquHe
OJICKTPOMAardiuTHBIX BOJIH

http://www.physics.ru/

59

60

61

OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

[IIxana 37eKTpOMAarHUTHBIX BOJIH.
[IpuMeHeHue IIeKTPOMArHUTHBIX BOJIH B
TEXHHKE U OBITY

HpI/IHI_II/IHBI PaauoOCBA3U U TCICBUACHUA.
Paguonokamus. aﬂeKTpOMaFHI/ITHOC
3arps3HCHUC OKPY)KaIOH_Ieﬁ Cpcabl

http://www.physics.ru/

http://www.physics.ru/

http://www.physics.ru/

62

KonTponpHas padora o teme "Konebanus
Y BOJTHBI"

http://www.physics.ru/

63

64

Caer. 3aKOH NPSMOJIMHENHOTO
pacnpocTpaHeHus CBeTa

Pemienune 3ama4d Ha MPUMCHCHHUC 3dKOHA
HpHMOJ’IHHCﬁHOFO paciipoCTpaHCHUA CBECTA

http://www.physics.ru/

http://www.physics.ru/

65

66

Otpaxenue csera. [1nockoe 3epkaino.
Cdepuueckoe 3epkaino

[Tpenomnenue cBeta. AGCOTIOTHBIN U

OTHOCHTEIBHEIA ITOKa3aTEeITh MMPECIOMIICHUA.

[TonHOE BHYTpEHHEE OTpaKEHHUE.
IIpenenbHbIN Yoy MOJTHOTO BHYTPEHHETO
OTpa)KEHUs

http://www.physics.ru/

http://www.physics.ru/

67

68

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHOB
OTpaXeHUS U MIPEJIOMJICHUS CBETA

Xop stydeit B mpusMe. Jlucrnepceust cBerTa.
CnoxHBIN cocTaB Oenoro csera. L{per

http://www.physics.ru/

http://www.physics.ru/

69

JInn3pl. ®OKYyCHOE PacCTOSTHUE U

http://www.physics.ru/
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OIITUYCCKasA Cujia JIUH3bI

[TocTpoenue n3o0pakeHUi B JIMH3aX U X

70 http://www.physics.ru/
cucTtemax. Y BEJIMYEHHE JIMH3bI
Pemmenue 3a1a4 Ha mocTpoeHue

71 M300paKeHHH, MMOTy4aeMbIX C IIOMOIIIBIO http://www.physics.ru/
JIMH3

72 ['na3 kak onrtuyeckas cucrema http://www.physics.ru/

73 Pemenue 3az[aq.u [Ipenensl IPUMEHUMOCTH htto:/fwww.physics.ru/
TEOMETPHYCCKOMN ONTHUKH

74 CKOpOCTb CBETA U METO/IbI €€ U3MEPEHUS http://www.physics.ru/

75 Hucnepcus ceera http://www.physics.ru/

76 HNHuTtepdepenius cBeta http://www.physics.ru/

27 KorepeHTHbIC HCTOUHUKHU. Y CIIOBHUS http://www.physics.ru/
HAOJI0ICHUST MAKCHMYMOB 1 MUHUMYMOB

78 Pemenue 3amau http://www.physics.ru/

79 [Ipumenenue nuTeppepeHun http://www.physics.ru/

80 Judpakuus csera http://www.physics.ru/

81 JudpakiimonHas penérka. Y cioBue http://www.physics.ru/
HAOII0/IEHUS TTIABHBIX MAKCUMYMOB

82 Pemenne 3amau http://www.physics.ru/

83 [TonepeyHOCTH CBETOBBIX BOJH. hitto:/Awww.physics.ru/
[Monspuzanus cBera

84 Pemenne 3amau http://www.physics.ru/

85 CBeToBbI€ ABJIEHUS B IPUPOJIE http://www.physics.ru/

86 i?\;)f?(l)@;l;l;}(z"CI/ICTeMaTI/ISaHI/ISI 3HAHWH 110 hitto://www.physics.ru/

87 KoHnTtponbHas pabota o teme «OnTHKa» http://www.physics.ru/
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['panu1IBI IPUMEHUMOCTH KIIACCUYECKON

88 MEXaHUKH. 3aKOHBI JICKTPOIUHAMUKHU U 1 http://www.physics.ru/
MPUHIIUIT OTHOCUTEIILHOCTH

89 EIT(:{C;Z;:;;;ZS:;MBHOH reopt 1 http://www.physics.ru/
[IpocTpaHCcTBEHHO-BPEMEHHOM MHTEPBAJI.
[TpeoOpazoBanus Jlopenma. YcnoBue

90 npuauHHOCTH. OTHOCHUTEIBHOCTh 1 http://www.physics.ru/
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U
COKpAILECHUE JITUHBI

01 DHeprus U UMNYJIbC PEISITUBUCTCKOM 1 htto:/fwww.physics.ru/
YaCTHUIIbI

92 CBs13b Macchl ¢ ?Hepmeﬁ Y UMITYJICOM 1 hitto:/Avww.physics.ru/
PENATUBUCTCKON YaCTHUIIBl. DHEPTUS MTOKOS

93 PaBHOBECHOE TETITOBOE M3ITyUeHHE 1 http://www.physics.ru/

94 3akoH cmenieHus: Buna 1 http://www.physics.ru/

95 I'umotesa M. [1nanka o kBaHTax. @OTOHEI 1 http://www.physics.ru/

96 OHeprust 1 UMITyJIbC GOTOHA 1 http://www.physics.ru/

97 ®dotordpdext. OnpiTel A. I'. CtoneTona. 1 hitto:/Awww.physics.ru/
3akoHbl poTtorddekra

98 VYpaBHenue DifHmTelHa 11 GoTordexTa. 1 hitto:/Avww.physics.ru/
"Kpacnas rpanuna" ¢ororpdexra

99 JaBnenue ceera. Onbitel [1. H. JIeOenena http://www.physics.ru/

100 BotHOBBIE CBOHCTBA YacTHIL http://www.physics.ru/
Boumnsl ne bpoina. Jlnuna BonHbl ae bpoiins

101 U pa3Mepbl 00JIACTH JIOKATH3AIUT 1 http://www.physics.ru/
JBUXKYIICHCS YaCTHUITBI

102 KoprnyckynsipHO-BOJTHOBOH JTyalli3M 1 http://www.physics.ru/
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103

Judpakius 3JeKTPOHOB Ha KPUCTAJIAX

http://www.physics.ru/

Crnenuduka u3MepeHud B MUKPOMHUPE.

104 CooTHo11eHHs HeonpeaenéHHOCTEN http://www.physics.ru/
I'eiizenbepra

105 Pemenue rpadguueckux 3aaaq http://www.physics.ru/

106 Pemenne pacu€THbIX 3aqau http://www.physics.ru/
KonTponbhas pabota nmo Temam: "OCHOBBI

107 CTO", "KopnyckyJs1pHO-BOJIHOBOI http://www.physics.ru/
nyanuzm"

108 OnbITHI IO UCCIIEIOBAHUIO CTPOSHUS aTOMA. hitto: /. physics. i/
[Tnanerapnast Mozens atoMa Pesepdopaa

109 [ocrynatsr bopa http://www.physics.ru/

110 Bunel ciektpoB. CeKTp ypoBHEN 3HEPTUH hitt:/Avww.physics. ru/
aToMa BOOpoza

11 CHOHTaHHOE ¥ BBIHYXJICHHOE U3JTy4CHHE http://www.physics.ru/
cBeTa

112 Jlazep http://www.physics.ru/
Hyxnonnas monens siipa ['eiizenGepra-

113 MBaHeHKo. 3apsii 1 MacCOBOE YUCIIO AApa. http://www.physics.ru/
H3oTonel. PagnoakTuBHOCTH
3aKoH paanoakTUBHOTO pacmnana. CBolcTBa

114 MOHU3MPYIOIIEro 3ydeHus. Biausnue http://www.physics.ru/
paZOaKTUBHOCTH HA )KMBBIE OPTaAHU3MBI.
Jo3umerpus
OHeprus CBS3U HYKJIOHOB B sijipe. SlnepHsble

115 cuibl. Jledekt maccrl siapa. SAnepHoie http:/Awww.physics.ru/

peakuuu. SnepHeie peakTopsl. [IpodieMbl
YIPABIIEMOTO TEPMOSIEPHOTO CUHTE3A.
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OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sIIEPHON
SHEpPreTUKU

116

MeTo/1bl perucTpalyy U UCCIIECIOBAHUS
3JIEMEHTapHbIX yacTull. OyHIaMeHTaIbHbIE
B3aUMOJECUCTBUA. bapuoHbl, ME30HBI U
nentoHsl. [IpencraBinenue o CtannapTHOH
Mozenu. KBapk-rimrooHHas Mozienb alpOHOB

http://www.physics.ru/

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMMHCTBO Qpu3MuecKoi KapTHHBI
Mupa

http://www.physics.ru/

118

119

120

Oranbl pa3BUTHS ACTPOHOMUU. 3HAUCHHEC
aACTPOHOMHH

[TprMEeHUMOCTH 3aKOHOB (PU3UKU IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTOIbI aCTPOHOMUYECKUX
HCCIIeIOBaHUM

COBpeMeHHHe OIITHUYCCKHUEC TCIICCKOIIDI,
pPaanoOTECICCKOIIbI, BHeaTMOC(bepHaﬂ
ACTPOHOMMUA

http://www.physics.ru/

http://www.physics.ru/

http://www.physics.ru/

121

Bun 38é31H0T0 HEOa. Co3BEe3MUs, ApKHE
3Bé3ll])l, IIaHETHBI, UX BUAUMOC IBUKCHUC

http://www.physics.ru/

122

123

Comaneunas cucrema. Connne. ConHeuyHast
aKTUBHOCTH. McTounuk sHeprun ConHua u
3BE3

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jnarpamma "cnekTpajbHbIN Ki1acc —
CBETUMOCTB"

http://www.physics.ru/

http://www.physics.ru/
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124

3B€3HBI TJIaBHO# MOCIEI0BATEILHOCTH

http://www.physics.ru/

125

126

127

Bnytpennee ctpoenue 38E31. CoBpeMEHHbIE
MIPEICTABJICHUS O IPOUCXOKIACHUH U
sBositonny CosHIa U 3BE3/. DTarlbl )KU3HU
3BE3 ]

Mineunsiii [1yte — Hama [Manaktuka. Turbl
rajnakTuk. YEpHbIE AbIPHI B s/Ipax rajJakTUK
Bcenennas. Paciunpenue Beenennoii. 3akoH
Xab6ma. Teopust bosbiioro B3psiBa.
PenukToBoe u3nyyeHue

http://www.physics.ru/

http://www.physics.ru/

http://www.physics.ru/

128

Macmrabnas crpykrypa Beenennoil.
Meraranaktuka

http://www.physics.ru/

129

130

131

132

Hepeménnsie npobieMbl aCTPOHOMHH

Pu3NYecKuil TPAKTUKYM 110 TEME
"UccneqoBaHue MarHUTHOTO ITOJIST
IMOCTOSTHHBIX MarHUTOB'" MJIN
"UccnenoBaHue CBOMCTB
deppomarneTnkos" unm "MccnenoBanue
JIEUCTBUSI TOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue cunsl AMnepa" win "M3yuenue
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
unu "OnpeneneHne MarHUTHON WHITYKIIUU
Ha OCHOBE M3MepeHus cuibl Ammnepa”
Pu3n4eCcKuil IPAKTUKYM 110 TEME

"UccnenoBaHue IBIEHUS
AJIEKTPOMArHUTHON MHIYKIUU'" HIIN

http://www.physics.ru/

http://www.physics.ru/

http://www.physics.ru/

http://www.physics.ru/
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"Omnpeaenenre MHAYKIIMA BUXPEBOTO
MarguTHoOro mosus"

133

Pu3N4eCKUu IPAKTUKYM 110 TEME
"UccnenoBanue sSiBIEHUS CAaMOMHIYKIIUN"
i "COopKa MOJENN 3JEKTPOMArHUTHOTO
reneparopa"

http://www.physics.ru/

134

135

136

137

138

duznuecKuil MPaKTUKYM 110 TEMe
"N3mepenue neproia CBOOOTHBIX
KoJIeO0aHUH HUTSIHOTO U TIPY>KUHHOTO
MasiTHUKOB"

Ou3nyecKkuil MPakTUKYM IO TEME
"IIpeoOpa3oBaHue YHEPTUH B MPY>KUHHOM
MasiTHuKe"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"HccnenoBaHue IEPEMEHHOIO TOKa Yepe3
IIOCJIEI0BATENBHO COETUHEHHBIE
KOHJEHCATOP, KaTyLIKY U pe3ucTop” win
"HUccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"N3y4yeHne napameTpoB 3ByKOBOW BOJIHBI"

Pu3NYeCKuil TPAKTUKYM 110 TEME
"M3MepeHue nokasaress npeaoMIIeHUs
crexya" wnn "[lomyuenne n3oopaxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla v JIMH3bI"

http://www.physics.ru/

http://www.physics.ru/

http://www.physics.ru/
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http://www.physics.ru/

139

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosIHUA OT BELECTBA (Ha IpUMepe
*Kuakux auH3)" unu "M3mepenue

http://www.physics.ru/
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(OKYCHOTO paCcCTOSIHHS PACCEHBAIOIIIX
aua3"

140

141

142

143

144

145

Pu3N4eCKUu IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHEepeHINH
U noJasipusanuu ceera'

DuU3nYeCKui MPAKTUKYM 10 TEME
"OnpeneneHne UMIyabCa U SHEPTUU
PENATUBUCTCKHX YacTHIl (110 GoTtorpadusim
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
nosie)"

Ou3nyecKkuil MPakTUKYM IO TEME
"U3mepenne nocrosinHoi [lnanka Ha
OCHOBe ucciefoBanus Gorodpdexra” mmm
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKeHHs "

Du3nUeCcKuil IPAKTUKYM I10 TEME
"HccnenoBaHue CIIEKTpa pa3peKeHHOIO
aTOMapHOI0 BOJOPOJA U U3MEpPEHUE
nocTtostHHOM Punbepra”

Du3nUeCcKuil IPAKTUKYM I10 TEME
"HccnenoBanue paguoakTUBHOTO (hoHa ¢
WCIIOJIb30BaHUEM JO3UMETpA" Min
"N3yuenne moromeHus 6eTa-4yacTuil
amomMuHuem"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaOnroenus 38E31HOT0 HEOA
HEBOOPYXEHHBIM I'JIa30M C HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX NTPUIOKEHUN JUIs
OIpeIeNIeHUs TTOJI0KEHUS HEOECHBIX

http://www.physics.ru/

http://www.physics.ru/
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http://www.physics.ru/
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146

147

00BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3ausi CEeBEpHOTO MOTYyIIaApHs U IPKUE
3BE31b6l" win "HalOaroneHus B TEIECKONI
JlyHBI, UTAHET, TYMAHHOCTEH M 3BE3THBIX
CKOIUIeHHI"

O0o001IeHNe U CHCTeMAaTH3allns 3HAHUH.
Ponb ¢usuku u actpoHOMUM B
SKOHOMHYECKOH, TEXHOJIOTUYECKOH,
COITMAIBHOM M ATUYECKOM chepax
JESTEIbHOCTH YEJI0OBEKa

O0001IEHUE U CUCTEMATU3ALIUS 3HAHUI.

Ponb u MecTo pU3HKHU ¥ aCTPOHOMHH B
COBPEMEHHOM Hay4yHOI KapTHHE MUpa

http://www.physics.ru/

http://www.physics.ru/

148

O0001IeHne U cUCTEMaTH3aIUs 3HAHUI.
Ponb pusnueckoit Teopun B pOpMUPOBAHUU
NpeJICTaBICHUN 0 PU3NYECKON KapTUHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHUpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJCTABICHUN O IPUPOAE

http://www.physics.ru/

149

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
Teme "Kunemarnka"

http://www.physics.ru/

150

151

O0001eHne 1 cucTeEMaTU3aLMS 3HAHUI 110
Teme "Kunemarnka"

O00011IeHNE U CUCTEMATU3AIMS 3HAHUI 110
teme "Jlunamuka"

http://www.physics.ru/

http://www.physics.ru/

152

O0001eHne 1 cucTeEMaTU3aIMs 3HAHUI 110
teme "CTraTuka TBepIoro tena"

http://www.physics.ru/

153

O0001eHUE U CUCTEMATU3ALIUS 3HAHUM 1O

http://www.physics.ru/



http://www.physics.ru/
http://www.physics.ru/
http://www.physics.ru/
http://www.physics.ru/
http://www.physics.ru/
http://www.physics.ru/
http://www.physics.ru/
http://www.physics.ru/

TeMe "3aKOHbI COXPAHEHHUS B MEXaHUKe"

154

155

156

O0001eHre 1 cUcTEMaTU3ALNS 3HAHUHN 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
Teopun"

O0001eHre U cucTEMaTU3ALMS 3HAHUI 110
teme "Tepmoannamuka. TennoBbie
MAaIITuHE!"

O000111eHre U cUCTEMAaTU3ALMS 3HAHUI 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

http://www.physics.ru/

http://www.physics.ru/

http://www.physics.ru/

157

O00011IeHNE ¥ CUCTEMATU3AIMs 3HAHUM 110
TeMe "DnekTpuyeckoe nose"

http://www.physics.ru/

158

159

O06o0011eHNe U cucTeMaTU3alus 3HaHUuH 110
teMme "[1oCcTOsHHBIN 21eKTpuuecKuii ToK"

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
teme "Toku B pa3inyHbIX cpepax”

http://www.physics.ru/

http://www.physics.ru/

160

161

162

163

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teMme "MaruutHoe noie"

PesepBHelit ypok. O600111eHHE U
cHCTEMaTHU3alys 3HAHUI 110 TEME
"OneKkTpoMarHuTHas MHIyKIus"

PesepBHriit ypok. O6001ICHHE U
CHUCTEMATH3AIMS 3HAHUH 110 TEME
"Mexanundeckue Koinedanus"

Peseprubrit ypok. O6001eHNE U

cUCTEeMaTu3alus 3HaHUH 10 TeMe
"DNeKTpOMAarHUTHBIE KOJIeOaHus "

http://www.physics.ru/

http://www.physics.ru/

http://www.physics.ru/

http://www.physics.ru/

164

PesepBHbIil ypok. O0001ICHNE U

http://www.physics.ru/
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cHUCTEeMaTu3alus 3HAaHUM 110 TeMe
"MeXaHM4YEeCKHUE U DJIEKTPOMArHuTHbIE
BOJIHBI"

165

166

167

PesepBHeiit ypok. O600ICHHE U

cucreMaru3anms 3Hanui mo reme "Onruka"

PesepBHbIil ypok. O0001ICHHE 1
cucTeMaru3anus 3HaHui 1Mo Teme "OCHOBEI
cTo"

PesepBusiit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUi 110 Teme
"KopnyckynsipHO-BOJIHOBOW Jyanu3m"

http://www.physics.ru/

http://www.physics.ru/

http://www.physics.ru/

168

PesepBHeIit ypok. O600IICHHE 1
cucTeMatus3anys 3HaHui mo reme "dusuka
atoma'"

http://www.physics.ru/

169

Peseprubiit ypok. O60011eHIE U
cucTeMaTu3aysa 3HaHui 1o teme "dusuka
ATOMHOTO SIpa U AJIEMEHTAPHBIX YaCTHIT"

http://www.physics.ru/

170

PesepBHslit ypok. O600111eHNE U
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"OnemeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

http://www.physics.ru/
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka, 11 kimace/ KacesinoB B.A., O011ecTBO ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «JIPODAY; Akinoneproe obmecTBo «M31aTenbcTBO
«IIpocemenue»

» ®usuka. MonekymspHas ¢usuka. Tepmonunamuka, 10 xknace/ Mskumes [7.51.,
CunsikoB A.3., O01IECTBO ¢ OrPaHUYCHHON OTBETCTBEHHOCTHIO «[[PODAY;

AKI_[I/IOHepHOG O6IHCCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
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