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MNOSICHUTEJIBHAS 3AITUCKA

[Iporpamma mo ¢usuke Ha YpPOBHE CpeaHero obiiero obpa3zoBaHus pazpaboTaHa Ha
OCHOBE TIOJIOKEHUI M TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS OCHOBHOH 00pa3zoBaTeIbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakxke ¢ yuéroM ¢enepanbHO padoueit
nporpaMmbl BocnuTanusi v KoHuenuuu npenopaBaHusi ydeOHoro mnpenmera «@Pusuka» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii ®enepanuu, peanu3ylOIIMX OCHOBHbBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE IPEIMETHOE COJAEpIKaHUE,
YCTAaHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEIFHOCTh M3YyYCHHS TEM M Ppa3fesioB y4eOHOro
npeaMera ¢ y4€ToM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO
mporecca, BO3PAaCTHBIX oOcoOeHHOcTel oOywaromuxcs. [Iporpamma mo ¢Qusuke maér
MpEJICTaBICHUE O LENIX, COJAepKaHUM, 0OIIel cTpaTeruu OoO0y4YeHUs, BOCOUTAHUS U Pa3BUTHS
oOyyaromuxcs cpeacTBaMu yueoHoro npeamera «Dus3uka» Ha yriiyOJIEHHOM YPOBHE.

Wzyuyenne kypca (usuku yrayOn€HHOrO YpOBHS TO3BOJIIET pealn30BaTh 3ajaydd
po(ecCHOHANBHOM OpPHEHTAllMU, HApaBiICHO Ha CO3JaHME YCIOBUN JUIsl MPOSIBIEHUSI CBOUX
WHTEIJICKTYaTbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXKIAbIM OO0YyYarolMMcs, KOTOpbIE
HEOOXOAUMBI ISl TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa30oBaHus MO PA3IUYHBIM (DU3UKO-TEXHUUECKUM U UH)XEHEPHBIM CHEIUATIbHOCTSIM.

B mporpamme mo ¢usuke onpenensrorcs IUIAHUPYEMbIe pe3yJabTaThl OCBOCHHUS Kypca
¢bu3MKK Ha YpOBHE CpenHero oO0miero oOpa3oBaHUsA: JHYHOCTHBIE, METalpeIMETHbIE,
npeaMeTHbIC (Ha yriryOsn€éHHOM ypoBHE). HayduHO-MeToa0I0rnueckoi OCHOBOM ISl pa3pabOTKU
TpeOOBaHUI K JTUYHOCTHBIM, METAampeIMETHbIM U TMPEAMETHBIM pe3ylbTaTaM O0YyYarouxcs,
OCBOMBIIUX IIPOrpaMmy Mo (PU3MKE HAa YPOBHE CpPEeAHEro o0iero oOpa3oBaHus Ha yriyOJIEHHOM
YPOBHE, SIBISIETCA CUCTEMHO-ESTEIbHOCTHBIN MOAXO/.

[Tporpamma o (u3mKe BKIIOYAET:

IUTAHUPYEMbIE Pe3yJbTaThl OCBOEHHUS Kypca (M3MKM Ha YriayOlEHHOM YypOBHE, B TOM
YHClie IPeIMETHbIE PE3yIbTaThl IO rojlaM O0yUYeHUs;

coJiepkaHue yueOHoro npeamera «Pu3ukay» mo rogam o0ydeHHs..

[Iporpamma mo ¢u3MKe HMMeEeT NPUMEPHBIH XapakTep W MOXET OBbITh HCIOJIb30BaHA
YUUTENAMHI (PU3UKH JUIsI COCTABJIEHUS! CBOMX Pa0OUYUX MPOTPaMM.

[IporpaMmma 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO HWHUIMATUBY YUWUTEIEeH U
IIPEIOCTABIAET BO3MOXKHOCTH Ul peaju3alud pPa3IMUHBIX METOAWYECKHMX TOAXOAO0B K
npenofaBaHuio (GU3MKKM Ha YriayOlnEHHOM YpOBHE IPH YCIOBHM COXPAaHEHUs 00s3aTebHOMN
YacTH COZIepKaHMs Kypca.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YIEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHUN 00 OKpY’KalOIIeM MUpE.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOUIUN JJIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOIIECCOB U SIBICHUH, H3y4aeMbIX
Xumuen, ouonorue, ¢usmdeckoit reorpadueir u acrpoHomueit. Vcnonp3oBaHue U aKTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpenenausio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTHMIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOIYYEHHsS] HOBBIX
MaTepHajioB C 3aJaHHBIMU CBoOWcTBaMH. M3ydeHue (U3MKM BHOCUT OCHOBHOM BKJIaa B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MuHpa oOydaromierocs, B (popMHUpOBaHUE
YMEHUH NPUMEHATh HaAY4YHbIH METOJ MO3HAHUS MIPU BBITOJHEHUH UMM YU4EOHBIX UCCIIEI0BaHUM.

B ocHOBy Kypca pu3uku Ha ypoBHE CpeIHEro OOIIero oOpa3oBaHMs MOJOXKEH Psl UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoesn yenocmnocmu. B cOOTBETCTBUU C HEHM KypC SIBJISIETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIIACCHUECKOW, TaK U
COBPEMEHHOU (U3HKHU.



Hoea zenepanuszayuu. B cooTBeTCTBUM C Hell marepuan Kypca (uzuku oObenIuHEH
BOKpYT (u3uueckux Teopuil. Begymmm B kypce siBisieTcss (OpMUpPOBAHHME MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoen zymanumapuzayuu. EE€ peanu3zanus npeanoiaraeT UCMojab30BaHUE T'YMaHUTapPHOTO
noTeHnuana (GU3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TpodIeMamMH.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢usukn — yrioyOn€HHOTO — ypOBHS
IpeJnoiaraeT 3HaKOMCTBO € IIMPOKUM KPYTrOM TEXHHUYECKHUX M TEXHOJIOTMYECKUX MPHIIOKEHUN
U3YyYEHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCs HA YPOBHE OOIIMX MpPEACTaBICHUI
U COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3Kkonocuszayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEp)KaHu,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXIeHUS POOIeM PallMOHAIBHOTO IPHPOJIOTIOIE30BAHMS U
9KOJIOTHYECKOl 06€30MacHOCTH.

OcBoeHue conepKaHusl MPOrpaMMbI 110 (HU3UKE TOJHKHO OBITH IOCTPOSHO HA MPUHIMIIAX
CUCTEMHO-/IeITeIbHOCTHOTO noaxoza. /s ¢pusuku peanusanus 3TUX IPUHIUIIOB O6a3upyercs Ha
UCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO AKCIIEPUMEHTa KaK IOCTOSHHO JAEHCTBYIOLIEro (axrtopa
yuebHoro mpouecca. [lnsg yrayOn€HHOrO YpOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOTO
YYEHHYECKOTO OSKCIIEPHUMEHTa, BKJIIOYAIOMIETO (PPOHTANBHBIE YYEHHYECKHE OIBITHl pU
M3YYEHUH HOBOTO MaTepuana, jabopartopHble paboTel W paboTel mpakTukyma. Ilpu stom
BO3MOXHBI JIBa crioco0a peanm3anu GU3HUECKOro MpakTHKyMma. B mepBom ciydae MpakTHKYM
npoBoautcs nu6o B koHue 10 u 11 kiaccoB, mubo0 mocie MepBoro M BTOPOrO MOJIYroguil B
KaXJIOM U3 3THUX KJaccoB. BTopoii cmocod — 3To mHTerpauus paboT MpakKTUKyMa B CHUCTEMY
71ab0paToOpHBIX paboT, KOTOPbIE MPOBOAATCS B Mpoliecce u3yueHus paszaena (temsl). [Ipu aTom
1ol paboTamMy NPaKTUKyMa TOHUMAETCSI CAMOCTOSITENIbHOE UCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0O0OIIEHHOTO BUAa O€3 MOMIAarOBOM HHCTPYKITHH.

B nporpamme o ¢usuke cucrema yueHHYECKOTO YKCIEPUMEHTa, 1a00paTOpPHBIX paboT U
NpPaKTUKyMa Mpe/CTaBlIeHa eANHBIM NepeyHeM. BbI0op TeMaTuKH 11l 3TUX BHJIOB YUEHHUECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMH oOpa30BaTeNbHOrO Ipolecca MCXOnas W3
0COOEHHOCTEM MOYpOYHOIrO IUIAHUPOBAHMUS M OCHalleHWs KaOuHeTa Qusuku. Ilpu sTOM
o0ecrieynBaeTcsl OBNAJICHUE OOYYAIONIMMHCS YMEHHUSIMH TIPOBOAMTH TPSMBbIE M KOCBEHHBIE
U3MEpPEHUs, HCCIeIOBaHUs 3aBHUCUMOCTEH (M3NYECKUX BEIWYMH M IOCTAaHOBKY OIBITOB I10
MIPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bonbiioe BHUMaHuE yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUIL PacYETHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33Jaud C SBHO 33JaHHON W HESIBHO 3aJlaHHOU
¢bu3nUeckoil MoJeNbI0, MO3BOJIAIOIINE TPUMEHATh U3yUeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK
U3 OJTHOTO pa3jenia Kypca, TaK U MHTErpupys NMpUMEHEHUE 3HAHUU U3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/lay IMPHOPUTETOM SBISIIOTCA 3aJaHMs Ha OOBsCHEHUe/Tpe/cKa3aHue
NpOTeKaHus (PU3UYECKUX SBJICHUN M TPOILECCOB B OKPYKAIOIIEH KU3HH, TpeOyromue BbIOOpa
(bu3nUecKoil Moienu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpedoBaHusmMu PI'OC COO Kk MaTepuasbHO-TEXHHUUYECKOMY
o0ecreyeHnI0 y4eOHOro mporecca Kypc (pu3MKM yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
oOuiero o0pa3oBaHMs JTOJDKEH HM3y4daThCsl B YCIOBHUSIX INpEAMETHOTO KabuHera. B kaOunere
(bU3UKU T0JKHO OBITH HEOOX0AMMOE JTabopaTopHOE 000PYIOBAHUE JIUISI BHITIOJTHEHUS YKAa3aHHBIX
B IporpaMMe 1o (u3MKe YYeHHUECKHUX OIMBITOB, JaOOPATOPHBIX pabOT M padOT MpakTUKyMa, a
TaKXe JIeMOHCTPaIlMOHHOE 000py10BaHHE.

JlemoHcTpanmoHHOEe 000pyAoBaHHEe (OpPMHUPYETCS B COOTBETCTBUU C TMPUHIUIIOM
MHUHHMAaJIbHON JOCTaTOYHOCTH M O0ECHEeYMBACT IMOCTAHOBKY IEPEUMCIIEHHBIX B MpOrpamMMme 1o
¢bu3nKe KIIOYEBBIX JEMOHCTpAIMil A HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
HIMIUPHYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.



JlaGopaTtopHoe 00OpYyZOBaHUE Al YYCHHUYECKUX IMPAKTHUECKUX paboT (GopMHpyeTcs B
BUJIC TEMaTHYECKUX KOMILIEKTOB M OOEecCleuMBaeTcsi B pacyére OAHOTO KOMIUIEKTAa Ha JBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1abOpaTOPHOro OOOpYJIOBAaHUS JOJDKHBI OBITh
[IOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AHAJIOIOBBIX W LUQPOBBIX NPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4eHUs GU3UKU B 00ILEM 00pa30BaHUU SBIISIFOTCSA:

dbopmMHpoBaHUE UHTEPECA U CTPEMIICHUS O0YUAIOIIUXCS K HAYYHOMY U3YyUEHHIO TIPUPO/IbI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

pa3sBUTHE TMPEACTABICHUH O HAyYHOM METOJE TMO3HaHMA ©  (OPMHPOBAHUE
UCCIIEI0BATEIbCKOTO OTHOIEHHS K OKPY>KAIOLUM SIBJICHHSIM;

dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa HM3Y4YEHUS OCHOB CTPOCHHS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

¢dopmupoBaHre YMEHHI OOBSICHATH SBICHUS C MCIOIB30BaHUEM (DU3MUYECKHX 3HAHUU U
HAaYYHBIX J0Ka3aTeJIbCTB;

¢dopMHpoBaHUE TPEACTABICHUH O poJM (U3UKU ISl Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABICHWH O BO3MOXKHBIX cepax Oyaymeld mnpodeccHoHaIbHON
NeSTEIbHOCTH, CBS3aHHBIX C (DPU3UKOM, MOJArOTOBKA K JaybHeilleMy OOy4yeHMIO B 3TOM
HaIlpaBJICHUH.

JocTiwkenne 3TuX Lesned oOecrneynBaeTcsi pelIeHHeM CIEAYIOIMX 3ajad B Ipolecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHHH 00 0o0mUX (QU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJICKYJSIPHYIO (U3UKY, dJIEKTPOJANHAMUKY, KBAHTOBYIO (PH3HKY
U 3JIEMEHTHI aCTPO(U3HKH;

dbopmMHpoBaHHE YMEHUI NPUMEHITHh TEOPETHUECKUE 3HAHUS TSI OOBSICHEHHS (PU3UICCKUX
SBJICHUH B TIPUPOJE U JUIS IPUHATHUS MPAKTUUYECKUX PEILICHUH B IOBCEAHEBHOM KHU3HH;

OCBOCHHE CITOCOOOB PEIIeHUs PA3IMYHBIX 33/1a4 C SBHO 33aHHOW (U3UYECKON MOJIEIBIO,
3aja4, MOJPAa3yMEBAIOLIUX CAMOCTOATENBHOE CO3JaHuEe (PU3UUYECKOM MoOJeNnH, aJeKBaTHOU
YCITIOBHSIM 33J1a4H, B TOM YHCJIE 3a]1a4 HH)KEHEPHOTO XapaKTepa;

NOHUMaHHe (PU3NYECKHMX OCHOB M TPHHLUIIOB JEHCTBUA TEXHUYECKHUX YCTPOWCTB U
TEXHOJIOTUIECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQICHUE METO/IaMH CAMOCTOSITEJIbHOIO IUIAHUPOBAHHUS M IPOBEACHUS (PU3NYECKUX
OKCIIEPUMEHTOB, aHAJM3a M WHTEpHpeTalud WHPOPMALUHU, ONpPEICNICHHs] JOCTOBEPHOCTH
HOJY4EHHOTO pe3yibTara;

CO3/IaHWE YCIIOBHH JUIsl Pa3BUTHS YMEHHH INPOEKTHO-HCCIIE0BATELCKOM, TBOPYECKOM
JeSITebHOCTH;

pa3BuUTHE MHTEpPEca K chepam nmpodhecCHOHATBLHOM NI TeIbHOCTH, CBI3aHHOUN ¢ (PU3UKOM.

B coorBerctBun ¢ TpeboBanmsiMu PI'OC COO yrnyOn€HHBI ypOBEHb H3Y4EHUS
yaeOHoro mnpenmera «®Dus3uka» Ha YpOBHE CpEAHEro OO0IIero oOpa3oBaHUs BBIOMpAETCS
00y4aromuMuCs, TUIAHUPYIOIUMHI MPOAOIDKEHHE O0pa3oBaHMs IO CIEHUAIBHOCTAM (PU3HKO-
TEXHUYECKOTO PO

Ha usydenne pusuku (yriyOnéHHBIN YPOBEHb) HA YPOBHE CpeaHEro o0miero oopa3zoBaHus
otBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 gacoB B Hepenmo), B 11 kimacce — 170 gacos (5
JacoB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JeJaeT BHIOOp IMPOBEACHUs JTaOOpaTOPHBIX paboT H
OMBITOB C Y4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEN 00yJaroIuXCs.

COJAEP)KAHUE OBYYEHUA

10 KJIACC



Paznen 1. Hayunblid MeTO NO3HAHUS NPUPOIBI.

Ousuka — (yHIaMeHTalbHas Hayka o npupoje. HayuHslii MeTOx MO3HAHHUS U METOMbI
UCCIeOBaHMs PU3NUECKUX SBICHUM.

DKCTIEpUMEHT M TEOpHs B MpoIlecce MO3HAHUs MpUpoIsl. HabmoaeHne u SKCriepruMeHT B
buzuke.

CriocoObl n3MepeHuss GU3NUYECKUX BEIUYMH (AaHAIOTOBBIC W IUGPOBBIE H3MEPUTEIbHBIC
puOOpPbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuit pu3nuecKux BeInYrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue (GpU3UYECKUX SBICHHUN U MPOILECCOB (MaTepuaibHas TOYKA, aOCOIFOTHO
TBEPI0E TEII0, UACATbHAS KUIKOCTh, MACAIbHBIN Ta3, TOYCUHbIN 3apsn). [ unoreza. dusnyeckuii
3aKOH, TPAaHULIbI €ro NpuMeHUMOoCTH. Dusndeckas Teopus.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JIeATEITbHOCTH JIFOJICH.

Yuenuueckuit 3xcnepumenm, nadbopamopnsie padomul, nPAKMUKYM.

W3mepenne cuiabl TOKa W HANPSOKEHUs B IEMU IOCTOSIHHOTO TOKa MPU TOMOIIH
AQHAJIOTOBBIX U IU(POBHIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMCcTBO ¢ nudpoBoii maboparopueii mo ¢usuke. [Ipumepsr u3mepeHus: GU3NIECKUX
BEJIMYMH IIPU MTOMOIIY KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe nBmwkeHHe. OTHOCUTENBHOCTh MEXaHWYECKOro aBmkeHus. Cucrema
oTcUéra.

[Tpsimast u oOpaTHas 3a1a9U MEXaHUKH.

Panuyc-BekTOop MarepuanbHOM TOYKHM, €ro MPOEKUUMU Ha OCH CHUCTEMbl KOOpIUHAT.
Tpaexropus.

[lepemenieHne, CKOpPOCTh (CpemHSsI CKOPOCTh, MTHOBEHHAsi CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl koopAuHaT. Clo)KeHHe TepeMEIIeHU 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JABUKEHUE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MYTH MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.

CBobOomHoe majzeHue. YckopeHue cBOOOIHOTO majeHus. J[BrkeHue Tena, OpOIIeHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MaTEPUAIIbHOW TOUKHU
OT BpEMEHH U UX TpapuKu.

KpuBonuneiinoe aBuxenue. J{BuxeHne MaTepruaibHOM TOYKU MO OKPY>KHOCTH. YTJIOBas U
nuHenHas ckopocTh. llepwon m vactora oOpamenus. LleHTpocTpemMutensHoe (HOpMaabHOE),
KacaTeJlbHOE (TaHTeHIIMAFHOE) U TIOJTHOE YCKOPEHHE MaTepHabHON TOUKH.

TexHu4YecKkne yCTpONCTBA W TEXHOJOTHMYECKHE TMPOIECCHl: CIHJAOMETp, JIBHKCHHUE
CHApSJIOB, LIETIHEIE, IIeCTepEHYATHIC U PEMEHHBIE MepeIaul, CKOPOCTHBIE THU(THI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, ILUTFOCTPALIMS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CrocoOBI NCCIIENOBAHNS IBUKECHUN.

NnntocTpanus npeieasHoro nepexoga 1 isMepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanme MBIKEHHM C UCTIOIB30BAHMEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue aBuxeHus Tena, OpOIeHHOTo MO YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

Hamnpagnenue ckopocTu npu JBUKEHUHU MO OKPYKHOCTH.

[IpeoOpa3zoBanue yriioBOi CKOPOCTH B PEIYKTOPE.

CpaBHeHue myTel, TpaeKTOpUi, CKOPOCTEW IBMKEHMSI OJJHOTO U TOIO K€ TeJla B Pa3HBIX
CHUCTEeMaXx OTCUETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuKym.



N3yyeHue HepaBHOMEPHOI'O IBUKEHMUS C LIEJIBIO ONPEAEIICHUS] MTHOBEHHOW CKOPOCTH.

W3mepeHue ycKOpeHUsT IpU MNPSMOJIMHEHHOM PAaBHOYCKOPEHHOM ABW)KCHHH IIO
HAaKJIOHHOM INIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHH ITPH PABHOYCKOPEHHOM JIBH>KCHUU.

N3mepenue yckopeHus: CBOOOIHOTO MajieHus (PEKOMEHI0BAaHO MCIOIb30BaHUE IHU(PPOBOI
nabopaTopun).

N3yueHne IBMKEHUS Teja, OpPOIIEHHOTO TOPU30HTANBHO. [IpoBepka rUmoTes3sl 0 MpsiMOi
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXy JAIBHOCTBIO IOJIETA U HAYAJIbHOW CKOPOCTBIO TEJa.

M3yuyenue aBuKeHUs Tena 0 OKPYKHOCTHU € IIOCTOSHHOM 110 MOJYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IE€pHOAA OOpalleHHs KOHHYECKOTO MasTHUKA OT €ro
[1apaMeTpPOB.

Tema 2. /lunamuxa.

IlepBbiit 3akoH HproroHa. MHepunanbHble cucteMsl oTcuéTa. [IpuHIMI OTHOCUTEIBHOCTH
[Nanunes. HemnepruanbHble cucTeMbl 0TCUéTa (OInpeiesieHue, IpUMeEpBbI).

Macca tena. Cuia. [lpuHnun cynepno3uiuuu cui.

BTtopoii 3akon HeroToHa 11711 MaTepraibHON TOUKH.

Tpernii 3akoH HbIOTOHA [1s1 MAaTEpPHAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTALIMOHHON 1 MHEPTHON MacCCBl.

Cuna TsKecTH. 3aBUCHUMOCTh YCKOPEHHsS CBOOOJHOIO TaJ€HUs OT BBICOTHI Hal
IOBEPXHOCTBIO IUIAHETHI W OT reorpauyeckoil MmHUpoThl. J[BUKeHMEe HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena. Bec Tena, IBHXKYyIIErocs C yCKOPEHHUEM.

Cuwna tpenus. Cyxoe Tpenue. Cuiia TpeHUsT CKOJBXKEHUS M CHJIa TPEHUS IIOKOS.
Koadduuuent tpenus. Cuna conpoTUBICHUS NPHU JBUKEHUU Tela B JKUIKOCTU WIM rase, eé
3aBUCHMOCTb OT CKOPOCTH OTHOCUTEIBHOTO ABUKCHUS.

[Jasnenue. 'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: IOAIIMITHUKH, JIBUKCHHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaGnroneHnue 1BUKEHUS Te B UHEPLUAIBHBIX M HEMHEPIMAIbHBIX CUCTEMaX OTCUETA.

IIpyHIUIT OTHOCHTEIBHOCTH.

Kauenne nByX WIWIMHIPOB WM IIAPOB Pa3HOM MAacChl C OAMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIJIBHO HEMHEPIIUAIBHON CHCTEMBI OTCUETA.

CpaBHeHUE paBHOACHCTBYIOLIEN IPUIIOKEHHBIX K TEIY CHJI C IPOU3BEIECHUEM MACChI Tella
Ha €r0 yCKOPEHHUE B MHEPIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CII, BOSHUKAIOIIKX B PE3YJILTATE B3AUMOIAECHCTBUS TEIL.

N3MmepeHne mace 1o B3auMOJICUCTBUIO.

HesecomocTts.

Bec Tena npu yCKOPEHHOM NOIBEME U MTAJICHUU.

LlenTpOOEKHBIE MEXaHU3MBI.

CpaBHEHHME CWII TPEHUS NTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

H3mepenne paBHOIEHCTBYIOIIECH CHIT TP IBHXKEHUU OpycKa 10 HAKJIOHHOW MIOCKOCTH.

[TpoBepka rumorTe3bl O HE3aBHCUMOCTH BpPEMEHM JBWXKEHHMS Opycka IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccenenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

W3yueHne IBUKEHUS CUCTEMBI T, CBI3aHHBIX HUTHIO, IEPEKUHYTOH uepe3 NErkuii 6JI0K.

N3mepenne ko3 duimenTa TpeHus Mo BEIUYHHE YIIIOBOTO KOd(PHUIIMEeHTa 3aBUCUMOCTH
Frp(N).



HccnenoBanue JBWKEHUS Opycka IO HAKIOHHOW IUIOCKOCTH C  TEPEMEHHBIM
KO3 PUITMEHTOM TpEHUS.

W3yuenue nBuKeHUs rpys3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHo TBEpHOE Teino. [locTynarenbHoe U BpalaTebHOE IBUKEHUE TBEPIOrO TEa.
MOMEHT CHJIbI OTHOCUTENBHO OCH BpaileHud. [lnedo cunbl. CrnoxxkeHue Cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TEA.

VYcroitunBoe, HEYCTOMUHUBOE, O€3pa3InyHOE pABHOBECHE.

TexHu4eckne yCTpOMCTBA U TEXHOJOTMYECKHE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, pelETyaThle KOHCTPYKIIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ycnoBuil paBHOBECHUS TBEPAOrO TeJIa, UMEIOIIETO OCh BPALICHUS.

KoHcTpynpoBaHre KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO T€JA, UMEIOLIETO MJI0IIA/b ONIOPHI.

Tema 4. 3akonvl coxpaneHusn ¢ Mexanuxe.

NMinynbc mMaTepUallbHONW TOYKHM, CUCTEMbl MAaTepUalbHbIX TouyeK. L[eHTp macc cuctembl
MaTepHalbHBIX TOUEK. Teopema 0 JBHKEHNUH LIEHTpa Macc.

HMIynbC CUIIbI 1 U3BMEHEHHE UMITYJIbCa TENa.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

MoMeHT uMmIylnbca MaTepuaabHOM TOYKH. IIpencraBieHne O COXpaHEHMHM MOMEHTA
MMITyJIbCa B [IEHTPAJIbHBIX MOJISX.

Pabora cunel Ha MaioM W Ha KOHEYHOM mnepemerieHuu. ['paduueckoe npenacraBieHue
paboTHI CHITBIL.

MOIIHOCTH CHJIBL.

Kunernueckass sHeprus marepuaibHOM TOUkd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
SHEPTUH MATEPUATILHON TOYKH.

[ToreHnnanpHBIE M HENMOTEHIMANBHBIE cuibl. [loTeHnmanbHas sHeprus. I[loreHnuanbHas
SHEprus ynpyro aepopmupoBaHHOW NpyXuHbI. [loTeHIMaNbHAs 3HEPIUs Tela B OJHOPOJAHOM
rpaBUTAlMOHHOM Itosie. [loTeHuuanbHas SHEeprys Tena B TPaBUTALIMOHHOM I10JI€ OAHOPOIHOIO
nrapa (BHYTpH U BHe 11apa). Bropast kocMuueckast ckopocTb. TpeTbsi KocMUUYeCKasi CKOPOCTb.

CBsi3b paOOThI HEMOTEHIMATBHBIX CHJI ¢ U3MEHEHHEM MEXaHHMYECKOW PHEPIUU CHUCTEMBbI
TeJ. 3aKOH COXPAaHEHHSI MEXaHUYECKOW SHEPIHH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VpaBHenue bepHymiu s uaeanbHOM >KUJIKOCTH Kak CJEACTBHE 3aKOHA COXPaHEHUS
MEXaHUYECKON YHEPTUU.

TexHuueckrne yCTpONCTBAa M TEXHOJOTUYECKHE MPOLECCHI: JBUKEHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UTYpHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE ABIKEHHE.

W3mepenre MOLHOCTH CHUJIBI.

H3meHeHune 3Hepruu Tea Mpu COBEPIIEHUN PadOTHI.

B3anMHble npeBpanieHuss KMHETUYECKOM M MOTCHLUMAJIBHOW DHEPruil NpU JEHCTBUM Ha
TEJIO0 CHUJIBI TSDKECTH U CHUJIbI YIIPYTOCTH.

CoxpaHeHue SHEpTHH IPU CBOOOTHOM TaJICHHH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.



W3mepeHne uMItysbca Temna o TOpMO3HOMY ITYTH.

H3mepeHue cuibl TATH, CKOPOCTH MOJIEIH IEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CUJIBL.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUH.

M3mepeHre KHHETUYECKOM SHEPTUH Tejla II0 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINAIBHOM SHEPTUU IPY>KUHBI C pabOTON CHIIBI TPEHUSI.

Omnpenenenne pabOThI CHIIBI TPEHUS MPH IBUKECHUH TeJa MO HAKJIOHHOHN IMIIOCKOCTH.

Paszgea 3. MoJsiekyJsipHasi (pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopul.

OCHOBHBIE TIOJIOKEHUS MOJICKYJsapHO-KuHeTHnuecko Tteopun (MKT), ux ombiTHOE
obocnoBanue. uddysus. bpoynosckoe nBmxeHue. XapakTep ABIKEHHS M B3aUMOACHUCTBUS
YyacTHIl BellecTBa. Mojiesin CTpOeHHsI Ta30B, )KUIKOCTEH U TBEPIBIX Tel U 0ObSICHEHHE CBOWCTB
BElIeCTBA Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BewectBa. [locTostHHas ABoraapo.

TermmoBoe paBHoBecue. TemmnepaTypa m crocoObl e€ m3mepenus. lllkama temmepaTyp
Lenbcus.

Mopnens uaeaJbHOIO ra3a B MOJIEKYJSIPHO-KMHETUYECKOM TEOpUHU: YacTHIbl Ta3a
JBUKYTCS] XAOTUYECKU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

['azoBeie 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOconroTHas Temreparypa
(mkanma temmneparyp KensBuna). 3akon JlanpTona. M3omporecchl B HOealbHOM rase C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpeacTaBieHrne H30MpOLEcCoB: U30TepMa,
u30Xxopa, nzodapa.

CBs3pb MEXIy [aBJI€EHUEM U CpeAHEW KHHETUYECKOW DSHEpPruel MOCTyNaTelbHOIo
TEIUIOBOTO JBMKEHHUS MOJIEKYNI HJAealbHOro Tra3a (OCHOBHOE YpaBHEHHE MOJEKYISIPHO-
KHHETHYECKOW TEOPUH UICAILHOTO ra3a).

CBsi3b  aOCOJIIOTHOW  TeMIepaTypbl TEPMOJMHAMHUYECKOW CHCTEMBI CO  CpeaHei
KMHETUYECKOW dHEPruel MOCTyNaTENbHOTO TEIUIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOIECChl: TepMOMETp, Oapomerp,
MOJIyYeHUE HAHOMATEepUaJoB.

Hemoncmpavyuu.

Mopnenu 1BUKEHUS 4acTHUI] BEIIECTBA.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Buneoponuk ¢ 3anuchio peabHOro OpOyHOBCKOTO JIBUYKEHUSI.

Juddyzus xxuakocteit.

Monens onbita IlTepHa.

[TputsxeHue MOJEKyII.

Mogenu KpucTamIn4ecKiX peméTok.

Habmionenue u nccienoBaHue U30MpOIECCOB.

Yuenuueckuit sxkcnepumenm, nadbopamopnvie padomot, npaKmuKym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHSI IIPH TEIIOOOMEHE MEXKIY
ropstueil ¥ X0JIOJHON BOJOM.

N3yueHne u30TepMHUYECKOro Tpolecca (PEeKOMEHJIOBAaHO HCIHOIb30BaHUE IH(POBOI
nabopaTopun).

N3y4eHne n30XO0pHOIo Impouecca.

N3ydenue nzobapHoOro npoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennogvie mauwiunol.

Tepmonunamuueckas  (TZ)  cucrema. 3ajaHve  BHENIHUX  YCJIOBUH A
TEPMOJIMHAMUYECKON  cuUcTeMbl. BHemmHue © BHYTpEeHHHME mapaMmeTpbl. [lapamerpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEIHUE 3HAUEHUS BEIMYMH, ONMMCHIBAIOLINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe nauyano repmogunaMuku. CaMONpou3BOJIbHAs peflakcalis TePMOAMHAMUYECKOM
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mopnens uaeanpbHOrO raza B TEPMOJMHAMUKE — CHUCTEMA YPAaBHEHMH: YpaBHEHME
MenneneeBa—KianeiipoHa U BbIpaX€HHE JJIsI BHYTPEHHEU >HEPrUM. Y CJIOBUS NMPUMEHUMOCTH
TOH MOJENN: HM3Kasg KOHLIEHTpalMs YacTUll, BBICOKME TeMIepaTyphl. BrlpaxkeHue s
BHYTPEHHEHN 3HEPTrUy OJHOATOMHOTO UACAIIBHOTO ra3a.

KBa3ucrtarnueckre u HECTaTUUECKHUE ITPOLIECCHI.

OnemeHTapHas paboTa B TepMoArMHaMUKe. Beruucienue padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco® H3MEHEHHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
CHCTeMBI Oe3 coBepiIeHus: padoThl. KOHBEKIHS, TEIIIONPOBOIHOCTD, U3TyYCHHE.

KonnuectBo Temnotrel. TernoéMkocTs Tena. YaelnbHas W MOJSpHass TEMIOEMKOCTH
BellleCTBA. YpaBHeHHEe Maliepa. YenbHas TeEIUIOTa CropaHus ToIUIMBa. Pacuér konuyecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 aguadbaTHoM mpoiecce.

[lepBbIii 3akoH TepMonuHAMHUKH. BHyTpeHHss sHeprus. KomuuecTBo TeroTsl u pabora
KaK Mepbl U3MEHEHUs1 BHYTPEHHEH YHEPTrUU TEPMOIUHAMUYECKON CUCTEMBI.

Bropoil 3akOH TEpMOAMHAMUKM [UIl PAaBHOBECHBIX IIPOLECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOIAMHAMHMYECKON CHCTEMBbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcosroTHas TeMIiepaTypa.

BTopoii 3aK0H TEpMOJIMHAMMKHU [ HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IEpeaTh
TEIJIOTY OT O0oJiee XOJOJAHOro Tejla K Oojiee Harperomy 0Oe3 kommneHcanuu (Kriaysmyc).
HeoOpatuMocTh NpUpOIHBIX TPOIECCOB.

[TpunMne! AeiicTBUs TermnoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenue KI1JI. [ukn Kapno.

OKOJIOTUYECKHE ACTEKThl UCIOIb30BaHUS TEIUIOBBIX ABUTareneil. TemnoBoe 3arps3HeHne
OKPYXKAaroILEeH Cpebl.

TexHuuyeckue ycTpoiCTBa M TEXHOJIOTMUECKHE MPOLECCHI: XOIOAMIBHUK, KOHAUIIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUTaTeNd, MapoBas TypOWHA, TOMYyYEeHUE CBEPXHU3KHX
TEMIEpaTyp, YTWIN3alUS «TEIUIOBBIX» OTXOJOB C HCIOJB30BaHUEM TEIUIOBOTO Hacoca,
YTUIU3alKsg OMOOPraHNYEeCKOT0 TOTLTMBA AJIsl BEIPAOOTKH «TEILIOBOY M SJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH aI1adaTHueCKOM PacCIIuPEHUH.

Bo3aymiHoe orauso.

CpaBHeHUE yIEIBHBIX TEIUIOEMKOCTEN BEILIECTB.

CniocoObl U3MEHEHUSI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHOro mporecca.

KomnbroTepHble MOJENN TEIUIOBBIX ABUTATEEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuol, npakmuxym.

N3mepenne yaenbHON TeMT0EMKOCTH.

HccnenoBanue npouecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOro npoiiecca.

N3yueHne B3aMMOCBS3M DHEPTUU MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUSL U TeMIIEpaTyphl
KHTIEHHS JKHIKOCTEM.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcarus. Vicmapenwe wu kumeHwe. YaenpHas TeIIoTa
napooOpa3zoBaHMUs.

Hacpiiennsle ¥ HeHachllleHHbIE Mapbl. KadecTBeHHass 3aBUCUMOCTh IIOTHOCTH M
JABJICHUS HACBIIICHHOTO Mapa OT TEMIEpPaTyphbl, UX HE3aBUCUMOCTH OT 00bEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJIEHUS B )KUJKOCTH.

BrnaxnocTs Bo3ayxa. AGCONIOTHAS U OTHOCHTEIBHAS BIAXKHOCTb.



Tsépnoe Teno. Kpucrannnueckue u amopdHbie Tesa. AHU30TPONUS CBOMCTB KPUCTALIOB.
[InaBnenue u kpuctauuzanus. Y aelnbHas TerioTa miasienus. Cydomumanusi.

Hedopmaruu tBEpHoro tena. Pactsokenme u cxartue. Chosur. Moayns FOwra. Ilpenen
yrnpyrux aedopmanui.

TemioBOE pacuIMpeHne KUAKOCTEH M TBEPABIX Tel, 00BEMHOE U JIMHEHHOE PaCIIUPECHHE.
AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUN YacTHUI[ BEIeCTBA KaK IMPUYMHA TEIJIOBOTO PACHIMPEHUs
TeN (Ha KAYECTBEHHOM YPOBHE).

[TpeoOpazoBanue sHeprun B (Pa3oBbIX Mepexoax.

YpaBHEHHE TEIJIOBOTO OaaHca.

[ToBepxHocTHOE HaTskeHUe. KoaddunueHT noBepXHOCTHOTO HaTsKeHus. KanuispHbie
ABJeHUA. /{aBieHue o UCKPUBIEHHON MTOBEPXHOCTHIO xkuakocTH. @opmyia Jlamnaca.

TexHudyeckue yCTpOMCTBA M TEXHOJOTMYECKHME IIPOLIECCHI: KUAKUE KPUCTAJLIbI,
COBPEMEHHBIE MaTEpUaJIbl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaChIILIEHHBIX M1APOB.

Kunenne. Kunenue npu nOHUKEHHOM J1aBICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnBITHI C MBUIBHBIMU TJIEHKAMHU.

CmauuBanue.

Kanumnsipusle siBneHus.

Mopenr HEeHbIOTOHOBCKOM JKHMJIKOCTH.

Crioco0bl U3MEpEHUs BIKHOCTH.

HccnenoBanue HarpeBaHusl U MIIABJIEHUS KPUCTAIIMYECKOTO BELIECTBA.

Bune! nedpopmanuii.

HabGnronenue Manbix qegopmanuii.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

M3y4eHne 3aKOHOMEPHOCTEN NCIIAPEHUS] KUAKOCTEH.

N3mepenne yaenbHON TEIIOTHI IIJIaBICHUS JIbJA.

N3y4eHne CBOMCTB HACHIIIEHHBIX IApOB.

W3mepeHne abCoMOTHOM BIIaXKHOCTH BO3AyXa U OLIEHKA MAcChl MapOB B IOMEIIEHUH.

N3mepenue ko3¢ puienTa NoBepXHOCTHOIO HATSKEHHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMallii pe3HHOBOTO 00pa3iia OT NPUIOKEHHON K HEMY
CHJIBL.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. Dnexmpuueckoe none.

OnexTpuzauus Tel U €€ MposBIEHUSA. DJIEKTPUUECKHUM 3apsn. [IBa BHIa 3JEKTPUUECKHUX
3apAnoB. [IpOBOAHMKM, AMAIEKTPUKH M MOJYIPOBOJHUKH. ODJIEMEHTAPHBIN 3JIEKTPUUYECKUN
3apsd. 3aKOH COXPaHEHUs 3JIEKTPUUECKOro 3apsija.

B3aunmoneiictBue 3apsanoB. Toueunsie 3apsaapl. 3akoH KyioHa.

Onexrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKHE 3apsi/bl.

Hanpsok€nnocts  snexktpudeckoro mnoss. [IpoOubiit 3apsin. Jlunum Hanpsox€HHOCTH
AIIEKTPUYECKOTO 1oJist. OTHOPOIHOE INEKTPUUECKOE TTOJIE.

[ToTeHIMaIbHOCTh AMEKTPOCTATUYECKOTO TOJsA. Pa3HOCTh MOTEHIMANOB U HAIpPSKEHUE.
[TorenunanbHass ~ dHEprus  3apsga B JJEKTPOCTAaTHUYECKOM  IIOJIE. IToTenunan
3JIEKTPOCTAaTHYECKOro mojs. CBsA3b HANPsHKEHHOCTH IOJISE M PA3HOCTU IMOTEHUUANOB IS
AJIEKTPOCTATUYECKOTO OIS (KaK OJHOPOIHOT0, TAaK U HEOJTHOPOJIHOTO).

[TpuHIMT CynEepPHO3ULINHU IEKTPUUECKUX TTOJICH.



[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apsbkeHHON cdepsl. Ilone paBHOMepHO
3apspkeHHOro 1o o0béMy miapa. Ilone paBHOMEpPHO 3apsKEHHOM OECKOHEUHOW IJIOCKOCTH.
KapruHbl mMHUN HANPS)KEHHOCTU ATUX I1OJIEH U SKBUIIOTEHIIMAIBHBIX ITOBEPXHOCTEH.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBHE PAaBHOBECHS 3aps10B.

JIMBIEKTPUKHU B DJIEKTPOCTATUYECKOM I0J1€. JIMdIeKTpuyecKas IPOHULIAEMOCTh BELIECTBA.

Kongencarop. DNeKTpOEMKOCTh  KOHJEHCATOpA. DNeKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCATOopA.

[TapannensHoe  coeauHeHwe  KoHaeHcaTtopoB.  [locnmemoBarenbHoe — coelMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBr>KeHUE 3apsKEHHOW YaCTULIBI B OJJHOPOJHOM 3JIEKTPUUYECKOM MOJIE.

TexHu4eckue ycTpOMCTBa M TEXHOJOTMUECKHE MPOLECCHI: JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHUE IEKTPOIpUOOpOB, KOHIEHCATOPHI, FeHepaTop Ban e
I'paada.

Hemoncmpayuu.

VYeTpoiCTBO U MPUHLIKI JAEHCTBUS 3JIEKTPOMETPA.

DIIEKTPUUECKOE T0JIE 3apsHKCHHBIX IITIAPUKOB.

DIIEKTPUUYECKOE TOJIE BYX 3apsKEHHBIX TUIACTHH.

Moguens anekTpocraTuieckoro reaeparopa (Ban e ['paada).

[IpoBOIHUKY B AJIEKTPUYECKOM I10JIE.

DIIeKTpOCTaTUYECKas 3allHTa.

VCTpolCcTBO M ACMCTBHE KOHIEHCATOPA MTOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcCAaTopa OT IUIOIIAAU  IJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOT0 MOJIsl 3apsyKEHHOTO KOHAEHCAaTopa.

3apsnka 1 pa3psiika KOHAEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

OueHka cul B3auMOJEICTBUA 3apsKEHHBIX Tell.

HabGmronenue mpeBpalieHus: JHEPTUU 3apsHXKEHHOTO KOHIEHCATOPA B SHEPTHIO M3ITYYCHHS
CBETOJINO/1A.

N3yuenune mpoTekaHus TOKa B LIETIH, COACPIKAIIECH KOHIEHCATOP.

Pacnipenenenne pa3sHOCTH TOTEHIMANOB (HANPSOKEHHs]) TPU  MOCIEAO0BATEIHbHOM
COETMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuydecKuili mox.

Cuia Toka. [ToCcTOSIHHBIN TOK.

VYcnoBusi CyIIECTBOBAaHMS TOCTOSTHHOTO JJIEKTPUYECKOTO TOKa. VICTOYHMKM TOKa.
Hanpsoxenne U u 3/1C &.

3akon Oma 1S y4acTKa Lenu.

ONEKTPUUECKOE  CONMPOTUBJIEHUE.  3aBUCUMOCTb  CONPOTUBIEHUS  OJHOPOIHOTO
MPOBOJIHUKA OT €ro JUIMHBI WM TUIOMIAJU IOMEPEYHOrO CEYCHHS. YIEIhbHOE COMPOTHBIICHUE
BELIECTBA.

[TocnenoBarenbHOE, NapauIeIbHOE, CMEIIAHHOE COEAMHEHHE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

Pabora anexkrpuueckoro Toka. 3akoH Jxoyns—Jlenmna.

MomHOCTh 3JEKTPUYECKOTO TOKA. TemnnoBast MOLIHOCTG, BbIIEsieMast HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJICHUWE MCTOYHMKA TOKa. 3akoH OMa i MOJHOM
(3aMKHYTOM) 3JIEKTpUUYECKON LIenu. MOIIHOCTh UCTOYHHKA TOKa. KOpoTKOE 3aMbIKaHUE.

KoHzeHcaTop B ienu MoCTOSIHHOTO TOKa.

TexHu4yeckue yCTPONCTBA H TEXHOJIOTMUYECKHE TIPOLIECCHI: aMIIEPMETpP, BOJBTMETP,
peocTar, CYETUHUK MIEKTPUIECKOU SHEPIHH.



Hemoncmpayuu.

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

HccnenoBaHue 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUS [UId  PE3UCTOpa, JIaMIlbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCUMOCTb COINPOTHUBIEHUS UWIMHIPUUECKUX IPOBOJHUKOB OT JUIMHBI, IUIOLIAAH
MOTEPEYHOr0 CEUEHUsl U MaTepHuaa.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa OT COIPOTUBIEHHS IPU IMOCTOSIHHOM
HAIPSDKEHUU.

[Tpsimoe m3mepenune DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O 3JIEMEHTA M OLEHKA
BHYTPEHHETO COIPOTUBIICHHUSI.

Crioco6b! coenMHEHHsI ICTOYHUKOB Toka, DJ[C GaTapeil.

HccnenoBanue pa3HOCTH MOTEHIIUAIOB MEXKY MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA
B LIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

HccnenoBanue CMEIaHHOTO COEUHEHUS PE3UCTOPOB.

H3mepeHue yaenpHOro COnpOTUBICHHSI IPOBOTHUKOB.

HccnenoBaHue 3aBUCMMOCTU CHJIbI TOKA OT HAIIPSDKEHUS JJIs1 JIaMITbl HAKaJIWBaHMUSL.

YBenuueHue npeena u3MepeHus ammnepmeTpa (BOIbTMETPA).

N3mepenune DJIC 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenoanue 3apucumoctd J1C rajbBaHMUECKOT0 JIEMEHTa OT BPEMEHHU IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKIY MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA
B LIEIH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OnexTpuyeckas IPOBOAUMOCTh pPa3IMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTD
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METANIOB  OT  TEMIIEpaTyphl.
CBepxXnpoBOIUMOCTb.

DneKkTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MNpPHUMECHas MPOBOAMMOCTb IMOJYIPOBOJIHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBbIE TPHOOPHI.

ONEKTPUYECKUH TOK B IJIEKTPOJIMTAX. DIEKTPOJIUTUYECKAS JUCCOLMALUA. DJIEKTPOJIU3.
3axonbl Dapazes ISt 3JEKTPOIH3a.

OnexTtpuueckuid TOK B raszax. (CaMOCTOSTENBHBIM M HECAMOCTOSITENIBHBIN pas3psi.
PaznuuHble THIIBI CaMOCTOATENBHOTO pa3psana. Monuus. [lnazma.

TexHuueckue yCTpPOHCTBA M INPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
AIIEKTPOHHO-JIy4eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHUOOPHI: MO, TpaH3UCTOp, (hoToauon,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEIW, BBIIUIABKA AIIOMUHUS, DJEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHHS] METAJNIOB OT TEMIEPATYypPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsl anekTposnza dapanes.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, nPAKMuUKym.

Habmronenue anekrponusa.

H3mepenue 3apsia 0JHOBAJIEHTHOTO HOHA.

HccnenoBaHue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHOM XapaKTEPUCTUKH AUOA.



Du3nYecKUl MPAKTUKYM.

CnocoObl u3Mepenust GU3NYECKUX BETUYHH C UCTOIb30BAaHUEM aHAJIOTOBBIX U IIU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  HM3MepeHud  ¢usnyeckux BenuyuH. OleHKa TpaHUI
IIOTPELIHOCTEM.

[IpoBeneHNe KOCBEHHBIX HW3MEPEHHM, UCCIEOBAaHUM 3aBUCUMOCTEH  (PU3NYECKUX
BEJIMYMH, MPOBEpKa IMPEUIOKEHHBIX TUIOTE3 (BBIOOp M3 PadOT, OMMCAHHBIX B TEMATUYECKHX
pazznenax «Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThI, IPAKTUKYM»).

MexnpeameTrHblie CBA3H.

Nzyuenue kypca ¢pusuku yriayonéHHoro ypoBHs B 10 kiacce OCyHIECTBISIETCS C yYETOM
COJIepXKATENBHBIX MEXIIPEIMETHBIX CBSI3¢d C KypcaMd MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesicnpeomemnole nOHAMUA, CE6AZAHHbBIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHbIH (akT, rumore3a, (Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJICHUE,
JKCIIEPUMEHT, MOJCIUPOBAHNE, MOJEIIb, U3MEPEHUE, IOTPEIIHOCTH U3MEPEHH, H3MEPUTEIIbHBIC
npuoOopsI, IU(poBas 1ad0paTOPHs.

Mamemamuka: peuieHWE CHCTEMbl ypaBHeHM. JluHelHas QyHKoms, mapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuueckue GyHKIUU: CHHYC, KOCHHYC, TAHTEHC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIAECTBO. BEKTOpPBI M MX IPOEKUMU Ha OCHU
KOOPJIMHAT, CJI0KEHNE BEKTOPOB.

Buonozua: mexanndeckoe ABIKEHHE B JKUBOH mpupoje, auddysus, ocMoc, TEII000OMEH
JKUBBIX  OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKpYXalolled  Ccpeabl,  yTHIM3alusd
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKHM «TEIUIOBOW» M 3JEKTPOIHEPTUH, TOBEPXHOCTHOE
HATSDKEHUE U KaWUISPHBIC SBJICHUS B IPUPOE, SJIEKTPUUECKUE SABJICHUS B )KMBOM MPUPOJIE.

Xumua: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, MoJIy4YeHne HAHOMATEepUaJoB, TEIIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEN U
ra3oB, JKHUJKHE KPHUCTAJUIbL, DJJIEKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JUCCOIMAIs, TAIbBAHUKA, SJIEKTPOHHAS! MUKPOCKOIIUSI.

T'eozpaghus: BnaxHOCTh BO31yXa, BETPBL, OApOMETP, TEPMOMETP.

Texnonozua: npeobpa3oBaHue IBUKEHUN C UCIIOIb30BaHHEM MEXaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTUYECKHE KOHCTPYKIMU (KPOHIITEHH, peméTdyarsie
KOHCTPYKIIUH), UCTIOJIH30BaHNE 3aKOHOB COXPAHEHHS MEXaHUKH B TEXHUKE (THPOCKOT, BOJOMET
U JIpyrue), ABUTaTelIb BHYTPEHHETO CroOpaHus, MapoBas TypOWHa, OBITOBOM XOJOIWJIbHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS COBPEMEHHBIX MaTepuajgoB, B TOM UHCIE
HAaHOMAaTEpUAJIOB, W  HAHOTEXHOJOTWH,  DJIEKTPOCTAaTUYECKas  3aluTa,  3a3eMJICHUE
AIIEKTPOTPUOOPOB, Ta30pa3PsAHBIC JTAMITBI, IOTYITPOBOAHUKOBBIC TPUOOPHI, TATbBAHUKA.

11 KJIACC

Pasnen 4. DaekTpoamHaMuka.

Tema 4. Maznummnoe nosne.

B3aumoneiicTBuE MOCTOSHHBIX MarHUTOB M IPOBOJHUKOB C TOKOM. MarHutHoe Ioe.
BekTop MarHuTHON MHAYKIMHU. [[puHIMN Cynepno3nini MarHUTHBIX NoJIel. JIMHUNM MarHuTHOM
WUHAYKLHH.

MarautHoe 1oje IPOBOJHHKA C TOKOM (IPSIMOTO MPOBOJHHMKA, KAaTyIIKU U KPYTOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Ammepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna Jlopenna, e€ HampaBleHHE M MOIYJb. J[BU)KEHHE 3apsyKEHHOW YacTUIbl B
OJIHOPOJTHOM MarHuTHOM 1oJje. Pabora cumsr Jlopenma.

MaruutHoe nosze B BeuecTse. @eppoMarHeTUKy, apa- U IMaMarHeTHKH.



TexHuueckne ycTpoMcTBa M TEXHOJIOTMUYECKHE IPOLIECCHl: NPUMEHEHUE IOCTOSHHBIX
MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpojaBUTraTellb SKoOU, YCKOpPHUTENIU
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

Kapruna nuHUH WHAYKOIMA MarHUTHOTO IIOJIS IIOJIOCOBOTO M TOAKOBOOOPAa3HOTO
MIOCTOSIHHBIX MarHUTOB.

KapTuHa nuHUN MarHMTHOM MHIYKIMM MOJS JJIMHHOTO MPSAMOro IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmopenictBue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

Habmroienue nBr>xXeHus My4yKka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI NEHCTBUS 3IEKTPOU3MEPUTENIBHOTO PUOOpPa MATHUTOIIEKTPUUECKON CHCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccnenoBanue 1eiCTBUS OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenne cuiibl Amiepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMITEpa OT CUJIbI TOKA.

OrnpeneneHre MAarHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUs CUJIbl AMIiepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBnenue snexTpoMarHUTHOM WMHAYKIUU. [loTOk Bektopa MarHuTHOM uHaykuuu. DC
MHAYKIHMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuUUecKoe IOJIE.
Toxku dyko.

O/1C nHAYKIMM B IPOBOAHUKE, IBUXKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTE. Karylmka WHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKa. fIBieHHe
camonHaykiuu. JIC caMOMHAYKIIHH.

DOHeprus MarHUTHOTO TOJISl KaTyIIKHU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue yCTpOHWCTBa U TEXHOJIOTMYECKHE MPOLECChl: WHIAYKIMOHHAs I€Yb,
COJICHOM /I, 3aIMTA OT JIEKTPU3ALMH TEJN TP JIBUKEHUM B MATHUTHOM I10JIE€ 3€MIIH.

Hemoncmpayuu.

Habmroienue siBieHUs 31€KTPOMArHUTHOM WHIYKITHH.

Uccnenoanue 3aBucuMmoctd IJIC MHAYKIMHM OT CKOPOCTH HM3MEHEHHUS] MarHUTHOI'O
MOTOKA.

ITpaBuio Jlenua.

[Tanenne MaruuTa B aJJIOMHUHHUEBOM (MeIHOM) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenosanue 3aBucumoctu J/[C caMOMHAYKIIMU OT CKOPOCTH MU3MEHEHMS CHJIBI TOKA B
LEIN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue sBJI€HUS 2IEKTPOMArHUTHOW MHAYKITHH.

Onpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccenenoBanue siBIEHUS CAMOMHIYKIUU.

COopka MozeH IEeKTPOMAarHUTHOT'O TeHepaTopa.

Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KomnebarensHas cucrema. CBOOOIHBIE KOJIEOAHNUS.

[apmonnueckue  konebanusi. KuHemarmueckoe W JAMHAMHYECKOE  OMHMCAHUE.
DHEpPreTHYecKoe ONMHUCaHWe (3aKOH COXpaHEHUs  MEXaHWYeCKOW dHepruu). BwiBon



TUHAMHYECKOTO ONHCAaHWS TApMOHHYECKHX KONEGOAHWA W3 WX DJHEPreTUYeCKOoro u
KMHEMaTU4YeCKOTO OMUCAHMUS.

Ammuintyna u (asza konebGanuii. CBsi3b aMIUIMTYAbI KOJeOaHMH MCXOAHOM BEITHMYMHBI C
aMIUIUTYIaMU KosieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUH MAaTEeMaTHYECKOTO
MmasiTHUKa. [lepron cBoOGOAHBIX KOEOaHUN MPYKMHHOTO MasiTHUKA.

[Tonsatue o 3aryxatommx KojeOaHWsX. BwiHykaeHHble Konebanusi. Pe3onaHc.
Pe3onancHas kpuBas. BiustHue 3aTyxaHusi Ha BUJ] pe30HAHCHOW KpUBOW. ABTOKOJIEOaHUSI.

TexHuueckue yCTpONCTBA M TEXHOJIOIMUECKHE IMPOIECChl: METPOHOM, 4Yachl, Kaueiw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABUKCHHUS.

HabGmronenre He3aBUCMMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHU rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxarmux KojaeOaHui ¥ 3aBUCUMOCTH MepHOJa CBOOOTHBIX KoJeOaHun
OT COIIPOTHUBJICHHUS.

HccnenoBanue konebaHWl Tpy3a HA MAaCCUBHOW IMpPYXKHHE C Ielbi0 (OPMUPOBAHUS
IpeJICTaBICHUH 00 neaqbHON MOJEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUHU NpU KojieOaHusX rpy3a Ha MpYyKUHE.

HccenoBaHue BRIHYKICHHBIX KOJICOAHHIA.

Habmioienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue nepuoia cBOOOAHBIX KOJIEOAHUN HUTSIHOTO U IPY>KMHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JBM)KECHUS TeJla B X0Jie KoJIeOaHui Ha yIIPYyroM TOBeECE.

W3ydeHue ABMKEHUS HUTSHOTO MAasTHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

HccnenoBanuie yObIBaHUS aMILUIUTY/IbI 3aTYXAOMINX KOoJIeOaHUH.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
konebatenbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUTUTYIbl 3apsga KOHAEHCATOpa C
aMILTUTYJION CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEeHHsI SHEPTUH B HI€aTbHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaromuye SJIeKTPOMarHuTHbIE KojeOaHusl. BBIHYXICHHBIE 3JIEKTPOMATHUTHBIE
KoJie0aHusl.

ITepemenHbIi TOK. MOIIHOCTH NEPEMEHHOrO TOKAa. AMIUIMTYIHOE€ W JIEMCTBYIOIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS PU Pa3TUIHON (opMe 3aBUCHMOCTH TIEPEMEHHOTO TOKa OT
BpPEMEHU.

CunycouganbHbId IEPEMEHHBIN TOK. Pe3ucTop, KOH/IEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIETIH CHHYCOMIAJIBHOIO ITIEPEMEHHOT0 TOKa. Pe30HaHC TOkOB. Pe3oHaHC HanpsKeHH.

Wneanvubiii Tpancdopmatop. [Ipon3BoacTBo, mepegada U MOTpeOIeHUE IIIEKTPUIECKON
SHEPTHH.

DKOJIOTUYECKUE PUCKU MPU MPOU3BOACTBE 3IMEKTpodHEepruu. KynbTypa HMCHOIB30BaAHUS
AJIIEKTPOIHEPTHH B TTOBCETHEBHOM JKH3HHU.

TexHU4yeckne yCTPOHUCTBA W TEXHOJIOTMYECKHE IIPOLIECCHI: AJIEKTPUUYECKUN 3BOHOK,
reHepaTop NepeMEeHHOro TOKa, JIMHUU JJIeKTpoIepeaay.

Hemoncmpayuu.

CB0OOHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

3aBUCHMOCTh 9aCTOTHI CBOOOIHBIX KOJIeOaHUH OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuuiiorpaMmsbl SJIEKTPOMArHUTHBIX KOJICOaHUA.

['enepaTop He3aTyXaroOIMKX IEKTPOMArHUTHBIX KOJIEOaHUH.

Monenb 37eKTpOMarHUTHOTO TeHepaTopa.



BriHyXIeHHBIE CHHYCOHIAIbHBIE KOJIEOaHNUS.

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH [IEPEMEHHOT0 TOKA.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

YCTpONCTBO U IPUHIIUII ACHCTBHSI TpaHCPOpMATOpa.

Monenb TUHUY SIIEKTPOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Uzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEI0BAaTEIbHO COEAMHEHHbBIE KOHIEHCATOD,
KaTYyILIKY U PE3UCTOP.

HaburoieHne 351eKTpOMarHuTHOIO PE30HAHCA.

Hccnenoanue paboThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBLE 60JIHbL.

MexaHuyeckue BOJIHBI, YCIOBUS HX pachpocTpaHeHus. [lomepedynsle U TpoOAOTIbHBIC
BosIHBI. Ilepuon, ckopocTs pacnpocTpaHeHus U JJIMHA BOJNHBI. CBONCTBA MEXaHUYECKUX BOJIH:
OTpakeHHe, mpeoMiieHue, HTeppepeHIus U TudpaKius.

3Byk. CropocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3Jy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3aumHas
OpHUEHTAIINS BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJH: OTPaXEHHE, [PEIOMJIEHHME, IOJISIpU3aLNs,
uHTephepeHIus U TudpaKius.

[[Ikana 3J1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31EeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInOCBA3U U TEJIEBUACHMS. Paaronokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEJIbI.

TexHuuyeckue ycTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
pamap, paauonpuéMHHK, TeleBU30p, aHTeHHa, TenedoH, CBYU-meub, yabTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpavyuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TIOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUI.

HaGnronenue oTpakeHus ¥ MpeIoMIICHNs MEXaHMYECKUX BOJIH.

Hab6monenne untepdepeHnu u Auppakmui MEXaHUYECKUX BOJIH.

AKYCTHUYECKHI pe30HaHC.

CBoiicTBa yapTpa3ByKa U €ro NpUMEHEHHE.

HabmioneHue cBsA3M T'POMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOM M YacTOTOH
Kosie0aHui.

HccnenoBaHnne CBOWCTB  JJIEKTPOMAarHUTHBIX  BOJIH:  OTPAKEHUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, THTepGepeHIus.

OO6HapyxeHue HH(ppaKpacHOro U yIbTpa(roIeTOBOTO U3ITyUSHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

N3y4eHne napaMeTpoB 3ByKOBOW BOJIHBI.

W3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpamonuHeiiHOE pacrpocTpaHEHHUE CBeTa B OAHOpoAaHOM cpene. Jlyd cera. TouyeuHsblit
VCTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoeHHe M300pKEHHH B TIJIOCKOM
3epkaine. Chepuueckue 3epkania.



[Ipenomnenue cBeta. 3aKOHBI MpeJIOMJICHUs cBeTa. AOCONIOTHBIA  IOKa3aTelb
npenomiieHuss. OTHOCUTENIBHBIN IOKa3arenab INpeoMiieHHs. IIoCTOSHCTBO 4acTOTHI cBeTa U
COOTHOLLIEHHUE JUIMH BOJIH IIPU MEPEXO0/I€ MOHOXPOMATUYECKOTO CBETA YEpEe3 I'paHuUlly pas3jaeia
JBYX ONITHYECKUX CPEZ.

Xon nyueit B nmpusme. ucnepeus csera. ClioxHBIH coctaB Oenoro cera. Liser.

ITostHOE BHyTpeHHEe oTpakeHue. IIpenesbHbIN yroi NoJIHOr0 BHYTPEHHETO OTPaKEHUS.

Cobuparomue M paccewBaromue JHUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTUYECKas CHUJIa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSHUS TOHKOH cdepudeckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO I10KA3aTeNsl PEIOMIICHHUS.

dopmyna TOHKOU JIMH3bL. Y BEIUYECHHE, 1aBAEMOE JIMH3OM.

Xox ny4a, IpOLIEALIEro JMH3Y 10/ IPOU3BOJIbHBIM YIVIOM K €€ IVIABHOW ONTHUYECKOU OCH.
[TocTtpoenne n300paXkeHUH TOUKM U OTpe3Ka MPSMON B COOMPAIOIUX U PACCEUBAIOIINX JHH3aX
U UX CUCTEMaX.

Ontuueckue npudopsl. Paspematomias cnocoOHOCTh. [71a3 Kak onTUYyeckast CUCTEMA.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIIOBUS
HAOJIOZIGHNsT MaKCMMYMOB M MHHMMYMOB B HMHTEPQEpPEHIIMOHHON KapTHHE OT JBYX
KOT€PEHTHBIX UCTOYHUKOB. [IpuMepsl Kjaccn4eckuX MHTEP()EPEHLIMOHHBIX CXEM.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TIJIABHBIX
MaKCHUMYMOB IIpH [aIeHUU MOHOXPOMATHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckue yCTpPONCTBA M TEXHOJIOIMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
¢doroannapar, MHUKpPOCKOI, MPOEKIMOHHBII amnmapar, MPOCBETICHUE ONTHUKH, BOJOKOHHAS
OITHKA, TU(PAKIIUOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue MpeioMIIeHUs CBETA.

HaG:roneHue nosiHOro BHyTpeHHEro oTpakeHus. Mojiens cBeToBoIa.

HccnenoBaHue xo/1a CBETOBBIX ITYYKOB YepPe3 MJIOCKONAPAIIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habmonenue natepdepeHnnn ceera.

Habumroienne 11BeToB TOHKUX MJIEHOK.

HaGnronenue nudpakuuu cera.

N3ydeHne AuppakIMOHHON PEIIETKHU.

Habmonenne nudpakiiioHHOTO CIIEKTpa.

Hab6nronenue aucnepcun cBera.

Habmronenue nosisipu3anuu cBeTa.

[TprMeHeHre NoaSpOUI0B ISl U3yUEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxym.

W3mepenue nokaszaresns IpeJoMIIEHUS CTEeKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BelecTBa (Ha MPUMEPE KHUJIKUX
JIUH3).

N3mepenue pOKyCHOT0 pacCTOSIHUS PACCEHBAIOIIUX JIMH3.

[Toryuenue n300pakeHUs B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.

[Tony4yeHue n300paxKeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHHUE TEIECKOMMYECKUX CUCTEM.

Habmonenue nudpaxyu, nHTEpYEpeHInn U MOISPU3aLIUU CBETA.

W3y4eHne noasspu3anuy CBETa, OTPaXKEHHOTO OT MOBEPXHOCTU AUDJICKTPHKA.

N3yuenne naTepHEpEHIINN Ja3epHOTO U3TYUECHHUS Ha JBYX LIEIAX.

Hab6nronenue aucnepcum.



Habmonenue u uccrienoBanue qUQGpakinOHHOTO CIEKTPa.

W3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3MydeHUs CBETOAMOAA TPU OMOIIH TU(PAKIMOHHON PEIIETKY.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHH OTHOCUTEIBLHOCTH.

I'paHnLBI IPUMEHMMOCTH KJIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCHUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBai.  IIpeoOpasoBanust  Jlopenma.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHME BPEMEHU U COKpPALLEHUE
JUIMHBI.

DHEprus U UMILYJIbC PEINATUBUCTCKON YaCTHUILIBI.

CBs13bp Macchl C 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs IOKOSL.

TexHHuYecKHue YCTpPOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: CIIyTHUKOBBIE NPUEMHUKH,
YCKOPUTENHN 3apSKEHHBIX YACTHII.

YueHnuecKui 3KCIepuMeHT, 1a0opaTopHble paboThl, IPAKTUKYM.

Omnpenenenne UMITYJIbCAa U DHEPTUU PEIATUBUCTCKUX 4acTull (1o ¢ororpadusM TpeKoB
3apsDKEHHBIX YacTHUI] B MArHUTHOM T10J1€).

Pazgen 7. KBanTtoBas pusuka.

Tema 1. KopnycKkynapnuo-60ano80il 0yaiusm.

PaBHOBecHOE TeTUIOBOE U3NydeHHE (M3IydeHHE aOCONIOTHO UYEPHOro Tena). 3aKOH
cMerieHus Buna. ' unoresa [lnanka o kBaHrax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddext. Onbitel A. I'. CtoneroBa. 3akonsl hoTodrddexra. YpaBHeHne DifHIITEHHA
s poroaddexra. «Kpacnas rpannna» hororddexra.

JlaBneHue cBera (B 4YacCTHOCTH, MJaBJICHME CBeTa Ha aOCOJIOTHO NOIVIOLIAIOINYIO U
a0COJIIOTHO OTpakaroIyto moBepxHocTh). OnbiTel [1. H. JIeGenena.

BonnoBeie cBolicTBa yactull. Bomnel ne bpoia. nuHa BomHbl ne bpoinsg u pasmepsl
o0jmacTu  JoKanu3alMM  JBUWXKylleiicss dactuipl.  KopmyckynspHO-BOJHOBOW — Tyaiu3M.
Judpakius 3JeKTPOHOB HAa KpUCTaIax.

Crneuunduxa usmepenuii B Mukpomupe. CooTHoleHUs HeonpenenéHHocTe ['eitzendepra.

TexHuueckue ycTpoilcTBa M TEXHOJIOTMYECKHE IMPOLECCHl: CIIEKTPOMETP, (POTODIIEMEHT,
doTonaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBeTOANO/I.

Hemoncmpayuu.

®dotor( ekt Ha yCTAaHOBKE C ITMHKOBOMU TJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoToad¢exra.

HccnenoBanue 3aBUCUMOCTH COITPOTHBIIEHHS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauog.

Conneynas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuol, npakmuxym.

Hccnenosanue poropesucropa.

N3mepenue nocrossHHo# [Inanka Ha ocHOBe uccnenoBanus GoTorddexra.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA Yepe3 CBETOINO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBAHUIO cTpoeHus aToMa. [lnanerapuas moaens atoma Pesepdopaa.

[Toctynarsl bopa. U3nydenue u norjiomieHne (OTOHOB MPH MEPEXoJe aroMa ¢ OHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunel ciektpoB. CekTp ypoBHEN 3HEPTHH aTOMa BOAOPOJA.

CnoHTaHHOE U BBIHYXJIEHHOE U3J1y4yeHHe cBeTa. Jlazep.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIEKTPaJbHBbIM aHAJINU3
(ciekTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Hemoncmpayuu.

Mopuenb onsiTa Pezepdopaa.



Habnronenne muHEHYaThIX CIIEKTPOB.

VY CTpolCTBO U IEHCTBUE CYETUMKA HMOHU3UPYIOIINX YACTHLL.

Omnpenenenue JUIMHBI BOJIHBI JIA3€PHOTO U3JIY4YEHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKkmukKym.

HabGmonenue nuneiyaToro crexkTpa.

HccenenoBanue cnekrpa pa3peKeHHOr0 aTOMAPHOIO BOJOPOJA U U3MEPEHHE MOCTOSHHON
Punbepra.

Tema 3. Quzuka amomHo20 A0paA U INEMEHMAPHBIX YACHUY.

Hyxnonnas moxaens simpa I'eiizendepra—Banenko. 3apsin sapa. MaccoBoe 4mciio sijpa.
N3otomsl.

PagnoaktuBHOCTB. Anb(a-pacmnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4CHHE.

3aKOH paJUOaKTUBHOrO pacnaaa. PaavoaktuBHble u30oTOnbl B mnpupoge. CoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH HA KUBbIE OpraHu3Mbl. EcTecTBEHHbIN
¢don uznyuenus. [Jozumerpusi.

DHeprus CBS3U HYKIIOHOB B sifpe. SnepHblie cuibl. JlegekT Macchl sapa.

Anepubie peakuuu. J[lenenne wu cuHtes snep. SAnepHbie peakropbl. IIpobGiemsl
YIOPABJISIEMOTO  TEPMOSIIEPHOIO CHUHTE3a. OKOJOTMYECKHE aCHEKThl pPa3BUTUA  SACPHOU
HHEPreTUKHU.

Mertoabl perucTpauuu U UCCIEI0BAHUS JIEMEHTAPHBIX YaCTHULL.

DyHIaMEHTAIBHBIE B3aUMOJACUCTBUA. bapnoHbl, Me30HBI U JIenTOHHI. [IpencraBnenue o
CranpaptHoil Mmosienu. KBapk-riit0oHHas MOJAEIb aJpOHOB.

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

EnunctBO duznyueckoit KapTUHBI MUpa.

TexHu4ecknue yCcTpoHWCTBa M TEXHOJIOTMYECKHE MPOLECCHI: JO3UMETpP, Kamepa Buiabcona,
SNEpHBIA  PEaKTOp, TEPMOSIEPHBbIM peakTop, aroMHas OoM0a, MarHMTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue TpeKoB YacTUll (110 TOTOBBIM oTorpadusim).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAHUEM JI03UMETpA.

N3yuenune nornomenus: 6eTa-4yacTUIl ATFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Ortanbl pa3BuUTUs acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
acTpoHOMMHU. [IpUMEHUMOCTb 3aKOHOB (U3UKU Ui OOBSCHEHHS MPUPOJBl KOCMHUYECKHX
00BEKTOB.

MeTtonpl acTpOHOMHYECKHMX HccieqoBaHU. COBpPEMEHHBIE ONTHYECKUE TEJIECKOIBL,
pasnoTeNecKoNbl, BHeaTMOc(hepHasi acTpOHOMHUSL.

Bun 38é3nH0r0 HebOa. Co3Be3nus, sipKue 3BE3/bI, MJIAHEThI, UX BUANMOE JBUKECHUE.

Conneynas cucrema.

Connue. Conneunas aktuBHOCTb. McTounuk sneprun ComnHua u 3BE31.

3BE31bl, WX OCHOBHBIE XapAKTEPUCTHKU. Jluarpamma «CHEKTpaJIbHBIA Kjacc —
CBETUMOCTB». 3BE3/Ibl IJIABHOM OCJIE0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3]l TJIABHOW  IIOCJIENOBAaTEIbHOCTH. BHyTpeHHee crTpoeHune 3BE34. COBpEMEHHBIE
IIPEJICTaBJICHUSI O IPOMCXO0XKIEHUH U 3BoitonK ComHIa U 3BE37. OTallbl )KU3HU 3BE3.

Muineunsiit [1yte — Hama I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE JIPHI B SIAPAX TAIAKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa06ma. Pazberanme ramaktuk. Teopwus
bonbmoro B3peiBa. PennkroBoe usinydeHue.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue naonrooenus.



Habmionenuss 3BE3gHOro Heba  HEBOOPYKEHHBIM  TIJIA30M  C  HCIOJIB30BaHHEM
KOMIIBIOTEPHBIX MPWIOKEHUN [UId OIpelesIeHUs] I0JIOKEHHsI HeOeCHbIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c03Be311s1 CEBEPHOT0 NOyLIApUs U SIPKUE 3BE3/IbI.

HaOnronenus B teneckon JIyHbl, I1aHeT, TYMAaHHOCTEH U 3BE3IHBIX CKOIUIEHUH.

Du3nYecKUil NPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEIMUYUH C UCIOJIb30BAHUEM aHAJIOIOBBIX U LU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ~ TOTPEIIHOCTH  M3MEpeHMH  (usnueckux BenuuuH. OlLieHKa  TpaHul
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, MCCIEJOBaHUN 3aBUCUMOCTEH  (PU3MYECKHX
BEJIMYMH, MPOBEpKa MPEUIOKEHHBIX TUIOTE3 (BBIOOp M3 padOT, OMMCAHHBIX B TEMATUYECKHX
paszenax «Y4eHU4eCKUH 3KCIIEpUMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

OO6oOuieHne W cUCTeMaTu3alusl  COJAEp)KaHMs — pas3fenoB  Kypca «MexaHHKay,
«MonekynsipHass (pu3MKa ¥ TEPMOJUHAMUKA», «IDJNEKTpoauHaMuka», «Komebanus u BOJHBI,
«OCHOBBI CHEIMATIBHOM TEOPHUH OTHOCUTENIbHOCTHY», «KBaHTOBas Qu3nkay, «IeMeHTbhI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp (u3MKM M acTpOHOMHHM B 3KOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHOM U
THYECKOH cdepax IeATETbHOCTH YeNOBEKa, poiib M MecTo (U3WKM M aCTPOHOMHH B
COBPEMEHHOM HAay4yHOW KapTUHE MHpa, 3HAYCHUE ONMCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHATEIBHOM M MMPOTHOCTHYECKON (DYHKIMIA (pru3mueckor Teopuu, poiib (HU3NIECKON TEOpHH
B (hopMHpOBaHUM MpeACTaBIECHUI O (U3MUECKOW KapTUHE MHUpa, MECTO (PU3MUECKOW KapTHUHbBI
MUpa B 0011EM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢pusnku yriyOnéHHoOro ypoBHs B 11 kiacce ocyliecTBisieTcsl ¢ yYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Mesicnpeomemnsle nOHAMUA,C6AZAHHBIE C USYUEHUEM MEMOO006 HAYYHO20 NO3HAHUA:
ABJICHUE, Hay4yHbIH (akT, rumore3a, (Qu3Myeckas BeIMYMHA, 3aKOH, TEOpus, HaAOIIOJEHHE,
DKCIEPUMEHT, MOJIEIIMPOBAHHUE, MOJIEIb, U3MEPEHHE, IOTPELIHOCTH U3MEPEHUHN, U3MEPUTEIbHbBIE
npuOopsbl, udposas 1adopaTopus.

Mamemamuka: penieHre CUCTeMbl ypaBHeHUH. TpuroHomerpuueckue QyHKIUHN: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJECTBO. BeKTopbl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOpOB. IIpoM3BOJHBIE 3JIEMEHTApHBIX (DYHKIIMMA.
[Tpu3Haky no100Ms TPEYroabHUKOB, OIIPEIEICHNE TUIOMIA U IUIOCKUX UTyp U o0bEMa Te.

Buonozua: »nextpuyeckue SBICHHUS B KUBOH NpHpone, KojebaTenbHble IBUKEHUS B
KUBOM  TpHUpOJE,  DKOJOTHYECKHME  PHUCKM  TpPU  TMPOU3BOJACTBE  DIIEKTPOIHEPTHUH,
JIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelpl, yJIbTPa3ByKOBas JMArHOCTUKA B
MeAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KPUCTAJJIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

T'eozpaghua: marHuTHBIE TONIOCA 3€MIIM, 3aJIe)KW MAarHUTHBIX Py, (POTOCHEMKA 3EMHOM
MMOBEPXHOCTH, ceiicmorpad.

Texnonozua: NpUMEHEHNE NTOCTOSHHBIX MAarHUTOB, AJIEKTPOMArHUTOB, AIEKTPOABUTATENb
Sxobu, reHepaTop MEPEMEHHOIO TOKAa, HWHAYKIMOHHAs Tedb, JMHUM DJeKTpoliepenad,
ANIEKTPOABHUraTeNb, pajgap, paaUONPUEMHHUK, TEIeBU30p, aHTeHHa, TenedoH, CBY-neus,
yIBTpPa3ByKOBasi IUArHOCTHKA B TEXHUKE, IPOCKIHMOHHBIA amnmapar, BOJOKOHHAs OITHKA,
coJHeyHast OaTapesi, CIIyTHUKOBbIC IPUEMHHKH, SE€pHAs SHEPTeTUKA U HKOJIOTUYECKUE aCTIEKThI
€€ pa3BUTHS.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTaTbl OCBOCHUs yueOHOro npeamMera «PU3nKa» JT0JKHBI OTpaXxkarThb
TFOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpUEHTAlMil, IO3UTUBHBIX BHYTPEHHUX
yOeXJeHUM, COOTBETCTBYIOIMX TPAJULHOHHBIM IIEHHOCTAM pOCCHilckoro oOIiecTna,
paclIupeHre KU3HEHHOI'O OIbITa U OIbITA AESITEIBHOCTH B IPOLIECCE PEATU3ALUN OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIbHON AESITENbHOCTH, B TOM YHUCJIE B YACTHU:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

e CchOPMHUPOBAHHOCTh TI'PAXJAHCKOW MO3MLMU OOYyYarolerocss Kak aKTUBHOIO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

® [IPUHATHE TPAJAULMOHHBIX OOIIEYETOBEUECKUX I'YMAHUCTUYECKUX U JIEMOKPATUYECKUX
IICHHOCTEIA;

® TOTOBHOCTb BECTH COBMECTHYIO IE€STEIbHOCTh B MHTEPECAX IPAXKAAHCKOTO OOLIECTBa,
y4acTBOBaTh B CAaMOYIPABJICHUU B 00pa30BaTeIbHOIN OpraHu3aluu;

® yMEHHME B3aMMOJCICTBOBATH C COLMAJIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSAMHI U Ha3HAUEHUEM;

® TOTOBHOCTb K F'YMaHUTapHOH U BOJIOHTEPCKOH J1€ATETLHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

e c(pOpMHPOBAHHOCTb POCCUNCKOM IpaskJaHCKON UJIEHTUYHOCTH, NaTPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAAPCTBEHHBIM CHUMBOJIaM, JOCTHIKEHUSM POCCHUMCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBECHNUS;

e CHocOOHOCTh OLIGHMBaThb CHUTYallMl0 W MPUHUMATh OCO3HAHHBIE PELICHMS,
OPUEHTHUPYAICh HAa MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4HCIE B
JIESITETbHOCTH YYEHOTO;

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOHUNBOro OYyIyIIEro.

ICTETHYECKOT0 BOCTIMTAHMSA:

® DOCTETHMYECKOE OTHOUIEHHE K MHpPY, BKJIIOYas 53CTETUKY HAyYyHOTO TBOPYECTBA,

npucylero Gpusnvyeckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

e HHTEpeC K pa3luyHbIM cdepaMm NpoPecCHOHANbHON AESTeNbHOCTH, B TOM 4YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyayIIeit
npodeccuu 1 peaqTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMIO U CaMOOOpa30BaHUIO B 00JacTH (PU3MKH
Ha MPOTSHKEHNUU BCEH JKU3HM.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e c(hOPMHUPOBAHHOCTb HKOJOTHUECKOM KYJIbTYphl, OCO3HaHME TJI00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

® IUIAHMPOBAHME U OCYLIECTBICHHUE JCHCTBHN B OKPYXKAIOIIEH Cpelle HA OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO PA3BUTHSI YETIOBEYECTBA;

® pacIIMpEHHE ONbITa JAEATEIbHOCTU JKOJOTMYECKOW HAIpPaBIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUHN TI0 (PU3HKE.

LHEHHOCTH HAYYHOI'0 IIO3HAHMS:



c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA (HU3NUECKOI HAYKU;
OCO3HAHUE IIEHHOCTH HAy4YHOW [I€ATEIbHOCTH, TOTOBHOCTh B MPOIECCE H3YUYECHUS
GU3MKM ~ OCYIIECTBISATH  NPOSKTHYKD U HCCIEAOBATEIbCKYI)  JEATEIBHOCTh
WHAUBUIYaAJIbHO U B TPYyIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eiiCTBUS
bazoBble Jjornyeckue JeicTBUSA:

CaMOCTOSITENIbHO (DOPMYyJIMpPOBaTh U AKTyaIM3UPOBATh IPOOJIEMY, pacCMaTpUBATH €&
BCECTOPOHHE;

OIPENENATh eI AEITEIBHOCTH, 3a1aBaTh [1APAMETPbl U KPUTEPUU UX JTOCTUKECHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEUYHS B pacCMaTpUBAEMBIX (pHU3HUECKUX
SABJICHUSIX;

pa3pabarbiBaTh IJJaH pelIeHUus npoOjeMbl C Y4ETOM aHajaM3a HUMEIIUXcs
MaTepUaAIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIISM,
OLICHUBATh PUCKU MOCJIEIACTBUN ACATEIBHOCTH;

KOOPJWHUPOBATh W BBINOMHATH PabOTy B YCIOBHSIX pPEAITBHOTO, BUPTYaJbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHS;

pa3BUBATh KPEATHUBHOE MBILIUIEHUE IIPH PEILICHUH )KU3HEHHBIX NTPOOIIEM.

Ba3oBLlIe ucciaenoBaTelLCKUeE AeiiCTBHS .

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH MMOHSATUSIMHU U METOJaMHU (PH3UIeCKOn
HayKH;

BJIQJIETh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKOM W TMPOEKTHON JEeATEIbHOCTH B
obmact (pU3MKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIHHOMY IOUCKY
METOJIOB pEHICHUS 3a7a4 (PU3NICCKOT0 COJICPXKAHUS, TPUMEHEHUIO Pa3IMYHbIX
METOJIOB ITO3HAHUS;

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJYUYECHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPECTAIINH,
peoOpa3oBaHUIO0 U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYAIUSX, B TOM YUCIIC ITPU
CO3aHUH YUYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TTPHUYMHHO-CJICICTBEHHBIC CBSI3M WM aKTyaJIM3MPOBATh 3aJ1ady, BBIJABUTATH
runore’y e€ pelleHus, HaxOAuTh AapryMeHThl i1 JI0Ka3aTelbCTBa CBOMX
YTBEPXKICHHM, 33]1aBaTh MapaMeTPhl K KPUTEPHH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7auyd pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSX;
CTaBUTh U POPMYIIMPOBATH COOCTBEHHBIC 3a7]a4 B 00pa30BaTEILHOMN JEATEILHOCTH, B
TOM YHUCJIC TIPH U3yYCHHUH (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh IPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTh 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 00JIACTh KU3HECSTEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTell;

BBIIBUTATh HOBBIE HJIEH, TIPeJIaraTh OPUTHHAIBHBIE MTOIXOAbI U PEIICHHUS,

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

Pabora ¢ undopmaumeii:

BJAJCTh HABBIKAMU TOJy4eHUS HHGpOpMAlMK (U3NYECKOTO COJIEpXKaHHS U3
VMCTOYHUKOB Da3HbIX THUIIOB, CaMOCTOSITEIbBHO OCYIIECTBIATh IIOMCK, AaHAJU3,
CUCTEMAaTH3allMI0 M MHTEpPHpeTanuio HH(OpPMALUK pa3IMYHBIX BUIOB U (QopMm
IIPEJICTaBICHHUS],



OIICHUBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTraHU3AalMOHHBIX 3aJa4 ¢
coOmrofecHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUCHBI,
pecypcocOepeKeHusl, MPaBOBBIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYECKOTO COJCP)KAaHUSA B pa3IMYHbIX (opmarax ¢ y4éTom
Ha3Ha4YeHUS WHGOPMAIMU W IIEJCBOM ayIUTOPUH, BBIOMpas ONTHMAIbHYIO (OpMY
MPEJICTABICHUS U BU3YATH3AIHH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU JEATEIHHOCTH;
pacrio3HaBaTh MPEANOCHIIKM KOH(MIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTEHI;
Pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3PEHUS C MCIOJb30BAHUEM SI3BIKOBBIX
CPENCTB;

IOHUMATh U UCII0JIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHIMBH1yaIbHON paboThI;
BbIOMpATh TEMAaTUKY U METOJIbl COBMECTHBIX JEHCTBUI C yUETOM OOLIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATH L€ COBMECTHOM JESATEIIBHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH
JEUCTBUS TO €€ JOCTH)KEHMIO: COCTAaBJIATH IUIAH JCUCTBUH, PACHPENEIATh POJH C
y4€TOM MHEHUH yYaCTHUKOB, 00CYXK/1aTh pe3yJIbTaTbl COBMECTHOM paboThI;

OLIEHMBATh KayeCTBO CBOEr0 BKJaJa M KaXJOr0 Y4YacTHUKA KOMaHJIbl B OOIIUI
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUIM;

IIpeJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UECHU C ITO3ULIMA HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKOW 3HAYNMOCTH;

OCYILIECTBIATH IO3UTUBHOE CTPATETMYECKOE ITOBEIEHUE B PA3IMYHBIX CUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JACATEILHOCTh B 00J1aCTH (DU3UKH U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITH IUIaH PEIICHUs] pAaCYETHBIX M KAYECTBEHHBIX 3aj1ay, IUIaH
BBITIOJIHEHHS MPAKTUYECKON pabOThl C YYETOM HMMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacIMpsATh paMKH y4eOHOTO TIPeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUN;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHHUIO M TMPOSIBICHUIO JSPYAUIMH B 00IAaCTH (PU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAIlMsIM, BHOCUTh KOPPEKTHBBI B JACATEIHLHOCTD, OLIEHUBAThH
COOTBETCTBHUE PE3YJIbTATOB IIEJISIM;

BJIQJICTh HABBIKAMHU TIO3HABATENBHOW peQIEKCUH KaK OCO3HAHUS COBEPIIAEMBIX
JEMCTBUM U MBICTUTENBHBIX MPOLECCOB, X PE3YIbTATOB U OCHOBAHUI;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIsl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO;
MPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX MPU aHAJIW3€ PE3yJIbTaTOB EATEIbHOCTH;
MPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKH U JOCTOMHCTBA,



IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJITATOB EATEIbHOCTH;
IPU3HABaTh CBOE MPABO U MPABO JPYTUX Ha OLIMOKH.

B mporiecce MOCTHKEHHS JTHYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS IMPOTPaMMbI MO (U3MKe st
YPOBHS CpeaHero oo01ero o0pa3oBaHus y 00y4YaOIUXCs COBEPIICHCTBYETCS IMOIMOHATBHBIN
UHTEJJICKT, MPEIIoIaralonmii chopMHUpOBaHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOMIETO CHOCOOHOCTh IOHMMAaTh CBOE SMOIMOHAIBHOE
COCTOSTHUE, BHJICTh HAINPABJICHHUS PA3BUTHS COOCTBEHHOW AMOLMOHAIBHON chepsl,
OBITH YBEPEHHBIM B ceO¢;

CaMOpETYJIMPOBAHMS,  BKIIOYAIONIETO  CAMOKOHTPOJb,  YMEHHE  IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE  TOBEJAEHHE, CHOCOOHOCTh  aJanTUPOBATBCI K
SMOILIMOHATIBHBIM U3MEHEHHSIM U TIPOSIBIISAT THOKOCTH, OBITH OTKPBITHIM HOBOMY,
BHYTPEHHEH MOTHBAIINH, BKIIOYAIOMICH CTPEMIICHHE K TOCTHKEHHUIO IICNIU U YCIEXY,
ONITHUMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh, MICXO/IS U3 CBOMX BO3MOKHOCTEH;
AMIIATHH, BKJIFOYAIOUICH CITIOCOOHOCTh MOHUMATh 3MOIIMOHAIILHOE COCTOSIHHE JPYTHUX,
YYUTBIBATh €r0 MPH OCYIIECTBICHUU OOIIEHHs, CHOCOOHOCTh K COYYBCTBUIO U
COTIEePESIKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIFOUYAIONIMX CIOCOOHOCTh BBICTPAaWBATh OTHOIICHHS C
JIPYTHMH JFOBMH, 3a00THTHCSI, TPOSIBIIATE UHTEPEC M pa3peIiaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K xonuy oOyuenus B 10 knacce npeIMeTHbIE pe3ysbTaThl HA YIIIyOJEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCSl YMEHHUI:

NOHUMATh pPOJb (PU3UKK B DSKOHOMHYECKOH, TEXHOJOTMYECKOW, 3KOJOTUYECKOH,
COLIMAJILHOW M 3THYECKOU cdepax NesTeIbHOCTH YEJIOBEKa, POjb U MECTO (PU3UKU B
COBPEMEHHOM Hay4YHOU KapTUHE MUDpa, 3HAUEHUE OIHCATENBHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENBHON W MPOrHOCTHYECKOM (QYHKIMHN (u3nueckoin
TEOPUH — MEXAHHMKH, MOJEKYJISPHOM (PU3MKH M TEPMOJMHAMMKH, POib (prusnyeckon
Teopuu B (OPMHUPOBAHUHU MPENICTABICHUN O PU3NUECKON KapTHHE MUPA;

pasinyath yCJIOBHUS MNPUMEHUMOCTH Mojened (U3NYeCKUX Tel M IPOLECCOB
(sBNIEHMIT): MHEpLMANIbHAS cHcTeMa OTCUETa, a0COIOTHO TBEPIOE TENI0, MaTepHaIbHasl
TOYKa, PABHOYCKOPEHHOE JBW)XEHHME, CBOOOJHOE TMaJeHue, aOCOJIOTHO YyHpyras
negopmanus, abCOMIOTHO YNPYroe M abCOJIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENH
ra3a, JKUIKOCTH U TBEPAOro (KpUCTAJUIMUECKOIO) Tela, UACATbHBIM ra3, TOUYEUHBIN
3apsil, OJHOPOIHOE IEKTPUUECKOE I10JIE;

paznuyaTh ycnoBUs (TpaHMIBl, OOJACTH) NPUMEHHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHMMATh BceoOUIMil XapakTep (QyHAAMEHTAJIbHBIX 3aKOHOB U OrPaHUYEHHOCTh
MCII0JIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh M OOBACHATH MEXAHWYECKHE TIPOIECCHl M SIBJICHHUS, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKU (OTHOCHTEIHbHOCTh MEXaHMYECKOIO
JBYDKEHUS, (POpPMyNbl KMHEMAaTHKH PaBHOYCKOPEHHOTO JBMXKEHUS, MPeoOpa3zoBaHUs
[anunes nns  CKOPOCTH W TepeMelleHus, 3akoHbl HploTOHa, mnpuHIUD
OTHOCUTENIBHOCTH ['anuies, 3aKOH BCEMHMPHOIO TSATOTEHMS, 3aKOHbl COXpPaHEHUs
UMIyJbCa M MEXaHWYECKOM SHEpruu, CBsA3b paboThl CUIIBI C HU3MEHEHHEM
MEXAHUUYECKOM DSHEPIrUH, YCIOBMsSI PpABHOBECUS TBEPAOrO Tena), IpH 3TOM
UCMO/Ib30BaTh ~ MAaTEMAaTUYECKOE  BBIPAXKEHUE  3aKOHOB,  YKa3blBaTh  YCJIOBUS
NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpazoBaHuii [ anmes, BTOPOro U TPETHETO
3akOHOB HbIOTOHA, 3aKOHOB COXPaHEHHs UMITY/IbCa U MEXaHUUYECKON SHEPIHH, 3aKOHA
BCEMUPHOI'O TATOTEHUS;



AHATM3UPOBATh U OOBSCHATH TEIUIOBBIC MPOIECCHl M SIBICHUS, HCIIONB3YsI OCHOBHBIE
nonoxeHuss MKT u 3akoHBI MOJIGKYJSpHOW (GU3MKA W TEPMOJUHAMHUKU (CBS3b
JIaBJICHUS UJICAIBHOTO ra3a CO CPEAHEN KUHETUYECKOM SHEPTUEM TEIIIOBOTO IBUKEHHUS
W KOHIIEHTpalUe €ro MOJEKyJ, CBsI3b TeMIIepaTypbl BEHIECTBA CO CpPEIHEH
KUHETUYECKOM DHEpPruer TEIUIOBOIO JBMIKEHHMS €ro 4YacTHll, CBS3b JaBJICHUS
WJICaJIbHOTO Ta3a C KOHIIEHTpalMed MOJIEKYJ W €ro TeMIEepaTypoH, ypaBHEHHUE
MenneneeBa—Knanelipona, NepBbId 3aKOH TEPMOAMHAMUKHM, 3aKOH COXPAHECHUS
SHEPIMM B TEIUIOBBIX IIPOIECCax), NIPH O3TOM HCIIOJNB30BaTh MAaTEMaTHYECKOE
BBIPAKEHHUE 3aKOHOB, YKa3bIBaThb YCIIOBHS NPUMEHUMOCTH ypaBHEHHs MeHzaeneeBa—
Knaneiipona;

AQHAJIU3UPOBATh U OOBACHATH DJIEKTPUUECKUE SIBJICHUSA, WCIONb3ysl OCHOBHBIC
MOJIOKEHUS M 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXPAHEHUSI AIEKTPUUECKOTO 3apsijia,
3akoH  KynoHa, NOTEHUMAIBHOCTh  3JIEKTPOCTATUYECKOTO  IOJS,  MPUHLUII
CYNEPHO3UIMU IIEKTPUUECKUX IOJIEH, TP 3TOM YKasbIBas YCJIOBUS MPUMEHUMOCTH
3akoHa Kynona, a Takke NpPakTHMUECKH Ba)XKHbIE COOTHOILEHMS: 3aKOHbI Oma aiid
y4acTKa LEeNH U JAJI1 3aMKHYTOM 3JIEKTPUYECKOU LIenH, 3aKoH JIxoynsa—JIeHna, npasumia
Kupxroda, 3akonsr apajes ais 371€KTpoIIn3a);

ONKCHIBATh (DU3WYECKHUE MPOIECCHl M SBJICHHSI, HCIIOJB3YysS BEIIMYUHBL: IEPEMEIICHHUE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC T€JIa U CUCTEMBI TEJ, CHUJIAd, MOMEHT CHUJIbI, 1aBJIECHUE,
MOTCHIMAIbHAS DHEPTUs, KHHETHYECKas JHEPrus, MeXaHWdecKas dSHeprus, padora
CUJIbI, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIA TSHKECTH, CUJla YINPYroCTH, Cuia
TPEHUsI, MOIITHOCTbh, SHEPI'Hsl B3aUMOACHCTBUS Tela ¢ 3eMiIEH BOIM3H €€ TOBEPXHOCTH,
SHEeprus ynpyrod pedopmammu TPYKHHBI, KOJUYECTBO TEIUIOTHI, a0COIIOTHAsS
TeMreparypa Tena, paboTra B TEePMOJIWHAMHUKE, BHYTPEHHSS OSHEPrus HJCATbHOTO
OJIHOATOMHOTO Ta3a, padoTa UIACATBHOTO Ta3a, OTHOCHTENbHAs BIAXHOCTh BO3yXa,
KIIJI wmneanbHOro TEMJIOBOTO [BUTATENs; AJIEKTPUUECKOE TOoJIe, HANpsHKEHHOCTD
ANEKTPUYECKOTO MOJIA, HANPSHKEHHOCTh MOJII TOYEYHOTO 3apsja WA 3apsSKEHHOTO
mapa B BaKyyMe U B JUAJIEKTPUKE, IIOTEHIMA JJIEKTPOCTATUYECKOrO IO, Pa3HOCTh
MOTEHIINAJIOB, AJIEKTPOABMKYIIAs CHJIa, CUJa TOKA, HANpPSIKEHUE, MOIIHOCTh TOKA,
ANEKTPUYECKass EMKOCTh IUIOCKOTO KOHJIEHCATOpa, CONPOTUBIICHUE ydacTKa LENH C
MOCJIEAOBATEIbHBIM M MApaUICIbHBIM  COCMHEHUEM  PE3UCTOPOB,  IHEPIUS
AIEKTPUYECKOTO I0JIs1 KOHAEHCATOPa;

OOBSCHATH OCOOCHHOCTH TMPOTEKaHUS (U3MUECKUX  SBICHUN: MEXaHHYECKOe
JBU)KEHUE, TEIUIOBOE JIBUKEHHWE YaCTHI] BEIECTBA, TEIJIOBOE PAaBHOBECHE,
OpoyHOBCKOE ABIKeHUE, Tuddy3us, ucrnapeHue, KUMeHHe U KOHICHCAIs, TUIaBlIeHUe
W KpUCTAJUIM3allMs, HAMpaBICHHOCTh  TEIUIONEpEeAauH,  DJIEKTpU3auus  Tell,
AKBUIIOTEHIIMAIBHOCTD IIOBEPXHOCTH 3aPSKEHHOIO IPOBOJIHUKA;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIMYMUHBI OT JAPYTOH C
WCTIOJIb30BAHUEM TIPSAMBIX HW3MEPEHUM, MPU O3TOM KOHCTPYHPOBATh YCTAaHOBKY,
buKkcUpoBaTh Pe3yIabTATHl MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpauKoB C y4€TOM aOCOJIOTHBIX IOTPEITHOCTEH W3MEPEHHH, JeNaTh BBIBOJBI IO
pe3yJibTaTam UCCIEA0BaHUS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIWYWH, MPU ITOM BBIOMpATH
ONTUMAIBHBIA METOJ W3MEpPEHHUs, OICHUBaTh aOCOJNIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOJAUTH  ONBITBI O TPOBEPKE MNPEMIOKEHHOW THUIIOTE3bl: IUIAHUPOBAThH
SKCTIIEPUMEHT,  COOMpaTh  AKCIEPUMEHTAIbHYIO  YCTAaHOBKY,  aHAJIW3UPOBATH
MOJyYEHHBIE PE3YJIbTAThI U JI€JIaTh BBIBOJ O CTATYCE MPEIIOKEHHON TUIIOTE3BI;
coOmo1aTh mMpaBwiia 0€30MacHOTO TPyJa MPU MPOBEACHUU HCCIEAOBAHWM B pamMKax
y4eOHOT0 SKCIEPUMEHTa, MPAKTHKyMa M y4eOHO-HCCIIeNOBATEILCKOW MU TMPOCKTHOM



NEeSITeIbHOCTH C HWCIOJb30BAHUEM H3MEPHUTEIbHBIX YCTPOHCTB M J1aOOpaTOPHOTO
000pyI0BaHNS;

pemath pacdy€THBIC 3a/adydl C SBHO 3aJ[aHHOW W HESIBHO 3aJaHHON (u3mueckoit
MOJIeJIbIO: HAa OCHOBAaHMM aHalIM3a YCJIOBUS OOOCHOBBIBATH BBIOOp (pu3MUECKOH
MOJIeNIM, OTBevalomeld TpeOOBaHUAM 3aJadd, TNPUMEHATH (OPMYINbI, 3aKOHBI,
3aKOHOMEPHOCTH W  MOCTYyJaThl (PU3MYECKUX TEOPHM MHpU  HUCHOJIb30BAaHUU
MaTeMaTUYECKUX METOJOB pEUIeHMs 3ajad, IPOBOAUTH pacd€Tbl HAa OCHOBAaHUU
MMEIOIINXCA JaHHBIX, AHAJIM3UpPOBAaTh PE3YNbTaTbl W KOPPEKTUPOBATH METObI
pelIeHus ¢ Y4ETOM IOJyUYEHHBIX PE3yJIbTaTOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyrole NpUMEHEHUS 3HAaHUI U3 Pa3HBIX Pa3/iesioB
Kypca (M3MKH, a TakKe MHTErpallMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAWBATh JIOTMYECKYI) LEMOYKY PACCYKICHUU C ONOpOM Ha
W3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHMUS,

UCTIOJIB30BaTh TEOPETUYECKHUE 3HAHUS I OOBSICHEHUS OCHOBHBIX MPHUHIIUIIOB PabOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX ITPOLIECCOB;

MPUBOIUTH MPUMEPHI BKIIAa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

AQHAIM3UPOBATh U  OLEHUBATh TMOCIEJACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NESTENIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MYECKHMMH TMpOIeccaMu, C TO3HUIHMA
9KOJIOTMYECKOI 0€e301acHOCTH, IpeJICTaBICHUN 0 paloHaIbHOM
MPUPOJONOIB30BAHUM, a TAK)KE€ Pa3yMHOM MCIOJIb30BAaHUU JOCTUKEHUU HAyKu U
TEXHOJIOTHH JUIsl TalbHEUILEro pa3BUTHS YEIOBEYECKOr0 00ILIECTBA;

NPUMEHSATH pa3InyHble CIIOcO0b! paboThl ¢ HHpopMaIen Gpu3nyeckoro cojiepxaHus ¢
UCMOJIb30BAaHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TMpH  3TOM
UCIIOJIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMM  JUIsl  TIOMCKA,
nepepaboOTKM M TpeAbsABICHHUS Y4eOHOW M HaydHO-TIOMYJISpHOH HHMOpMAaIuH,
CTPYKTYpPUPOBAHHUS W MHTEPHpPETAlUHd HHPOpPMAIMH, MOJYYEHHOM W3 pa3IMuHBIX
UCTOYHUKOB, KPUTUYECKHU aHAJIM3UPOBATh MOJIy4aeMy0 HH()OPMAIMIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK M Ha OCHOBE aHaIu3a
UCTOYHUKA HHPOpPMaLUY;

NPOSBIATh OPraHM3AllMOHHBIE M  IO3HABATEJIbHBIE YMEHHMS CaMOCTOATEIbHOTO
IpUOOpPETEHNs] HOBBIX 3HAHWW B MPOIECCE BBHINOJHEHHUS IMPOEKTHBIX U Yy4eOHO-
UCCIIEI0BATEIbCKUX PadoT;

paboTaTh B IpyNIe C WCHOJHEHHUEM pa3IMYHbIX COLMAJIBHBIX pOJIeH, IJIAaHUPOBATh
paboTy TpyIIbl, palMOHAIBHO PpACHpPEeAessATh JAEATENIbHOCTh B HECTAHAAPTHBIX
CUTYallUsX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB TPYIIIHI B PELICHUE
paccMaTpuBaeMoi MpoOIeMsl;

NpOSBIATE MOTHBaLMIO K Oynymed mnpodecCHOHATbHOM — JIEATENbHOCTH IO
CIENUATBLHOCTSAM (DPU3UKO-TEXHHUECKOTO MPODHUIIS.

K xonny oOyuenust BI1 knacce npeaIMeTHbIE Pe3ylbTaThl HAa YrIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMUPOBAHHOCTH Yy OOYUaAIOIIUXCSI YMEHHI:

MOHUMATh POJb (UMK B HDKOHOMUYECKOW, TEXHOJOTHYECKOH, COIUAIBHONH U
ITHYECKON cdepax AeaTeTbHOCTH YelOBEKa, pOJib U MeCTO (PH3UKU B COBPEMEHHOM
HAYYHOH KapTUHE MHPA, POJIb ACTPOHOMUU B IPAKTUIECKOH JEATEIILHOCTH YEIOBEKa U
I[aJIBHeﬁH.IeM HAay4YHO-TCXHHUYCCKOM Pa3BUTHH, 3HAYCHUC OHHC&T@HBHOﬁ,
CHUCTEMaTHU3UpYIOel, OOBSICHUTEIBHOW W TPOTHOCTUYECKOW (YHKIH (Guznueckon
TCOpHUU — IBJICKTPOAUHAMHKH, CHeHHaHBHOﬁ TCOPUKU OTHOCUTCIILHOCTH, KBaHTOBOU
busuky, ponb Guznyeckor Teopuu B (HOPMUPOBAHHUH MPEACTABICHUN O (Pu3nuecKon



KapTHHE MHUpPA, MECTO (PU3MYECKOH KapTHHBI MHpa B OOILIEM psly COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEACTABICHUN O IPUPOJE;

pa3nnyarth yCJIOBUS NPUMEHHUMOCTH Mojeneld (U3NYECKHX Tel H  IPOLECCOB
(sBJICHMI): ONHOPOJHOE AUIEKTPUUECKOE W  OJHOPOJHOE MArHUTHOE IO,
rapMOHUYECKHE KOJIeOaHUs, MaTeMaTHYECKUIl MAasTHUK, HICAIbHBIA Py KUHHBINA
MasiTHUK, TapMOHUUYECKUE BOJIHBI, UJCaTIbHBIN KosleOaTenbHbI KOHTYp, TOHKAsl JINH3A,
MoJIeJIe aTomMa, aTOMHOI'O Si/Jpa U KBAHTOBOM MOJIEIIN CBETA;

pasinyath YCJiOBUS (IpaHMIbI, O0OJAacCTH) HPUMEHMMOCTH (U3UYECKUX 3aKOHOB,
IIOHUMaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
MCII0JIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH AJIEKTPOMArHUTHBIE HPOLIECCHl U SBIEHMS, HCIIOJIb3Ys
OCHOBHBIC TIIOJOXEHUS M 3aKOHBl JJICKTPOAVMHAMHMKM M CIICLMAJIbHOW TEOpUHU
OTHOCHUTEJIBHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTo 3apsia, cuia Amiepa, cuia
JlopeHna, 3aKOH 3JIEKTPOMArHUTHOM MWHAYKUMHU, npasBwio Jlenma, cBa3p OJIC
CAaMOMHJIYKIUU B 3JIEMEHTE 3JIEKTPUUECKON LIENHU CO CKOPOCTHIO HM3MEHEHHUS CHJIBI
TOKa, OCTYJaThl CIIELMaTIbHON TEOPUU OTHOCUTEIBHOCTH DWHIITEHHA);
AQHATM3UPOBATh M OOBSCHATH KBAHTOBBIEC MPOLIECCHI U SBJICHUS, UCTIOIB3YS ITOJI0KEHUS
KBaHTOBON (m3ukm (ypaBHeHHe DiHIITEHHA a1 HoTOdPdeKTa, MEepBbId U BTOPOI
noctyinarsl bopa, npuHIKI COOTHOIIEHUsS HeomnpenenéHHocTel ['elizenOepra, 3akOHbI
COXpaHEHHUs 3apsJI0BOTO M MacCOBOTO YMCEJ M SHEPrUH B AJIEPHBIX PEAKLUAX, 3aKOH
PalMOaKTUBHOIO pacraja);

OTKCHIBATH (PU3MUECKHE MPOLIECCHI U SBIICHHS, HCIIOIb3Ys BEIMYUHBI: HANPSHKEHHOCTH
AIIEKTPUYECKOTO  TOJIS,  I[OTEHLMAN  3JIEKTPOCTaTHUYECKOro  MOJsl,  Pa3HOCTh
NOTEHLIMAJIOB, 3JIEKTPOJABMKYIAs CHJIA, WHIAYKIUS MarHUTHOIO IIOJS, MarHUTHBIN
MOTOK, Cuia AMIiepa, MHIYKTUBHOCTb, JJIEKTPOJBMIKYILAs CHJIa CaMOMHAYKIIHH,
DHEPrusl MarHUTHOTO IOJIS MPOBOJHUKA C TOKOM, PEISTUBUCTCKUI UMITYJIbC, TIOJHAS
SHEprusi, SHEPTHUsl MOKOS CBOOOJHON YaCTHUIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MAaCCOBOE
YHCIIO U 3aps siipa, SHEPTUs CBA3HU s1pa;

OOBSACHATP OCOOEHHOCTH MPOTEKaHUS (UINYECKUX SIBJICHUN: AJIEKTPOMArHUTHAs
MHAYKIINS, CAMOUHIYKIIUS, pe30HaHC, UHTep(EPEHIHs BOIH, TUPPAKIMS, JUCTepCus,
MOJIHOE BHYTpEHHee oTpaxkeHue, potoanekrpuueckuil apdekr (poroapdexr), anbda-
u Oera-pacmaabl  siAep, TramMma-u3inydeHue saep, (PU3NYECKUue  MPUHIUIIBI
CHEKTPAIIbHOTO aHAJIN3a U paboThI Jla3epa;

OTpe/eNATh HAlpaBJI€HUE WHIYKIUUM MArHUTHOTO MOJI MPOBOJAHMKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTpPOUTH H300paKEHHE, CO37aBaeMO€ IUIOCKUM 3€pKajoM, TOHKOW JIMH30HM, U
pPacCcUUTHIBATH €r0 XapaKTEPUCTHUKH;

IIPUMEHATH OCHOBOIIOJIAralolIe aCTPOHOMHYECKHE TOHATHUS, TEOPUU U 3aKOHBI IS
aHamu3a W OOBSACHEHHs (PU3MUYECKUX IMPOLECCOB, MPOMCXOJAIIMX B 3BE3AAX, B
3BE3AHBIX CHUCTEMaX, B MEXKralakTH4YeCKOW cpeje; JBWKEHUS HEOECHBIX Tell,
SBOJIIOLIMH 3BE3] U BeeneHnHoi;

IIPOBOJMTH HCCIIEIOBaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
NPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBATh PE3yIbTaThI
NOJYYeHHOM 3aBUCHUMOCTH (DU3MYECKMX BEJIMYMH B BHUAE TpapuKoB C y4ETOM
aOCOIOTHBIX ~MOTPEIIHOCTe HM3MEPEeHUH, [enaTh BBIBOABI IO  pe3yJbTaTam
UCCIIEIOBAHMSI,

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKHX BEIMYMH, NPU HTOM BBIOMPAThH
ONTUMAJIBHBIA METOJ, M3MEpPEHMs, OLICHUBaThb AaOCOJIOTHBIE M OTHOCHUTEIIbHBIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;



IPOBOAMTH  OIBITHI [0 IPOBEPKE MPEIJIOKEHHOW TUIOTE3bl:  IJIAHUPOBATh
9KCHEPUMEHT,  CcOOUpaTh  HKCIEPUMEHTAIbHYIO  YCTaHOBKY,  aHaJIM3MpPOBATh
IIOJIyYEHHBIE PE3YJIbTAThl U I€JaTh BBIBOJ O CTATYCE MPEAJI0KEHHON TMIIOTE3bI;
ONMCBHIBATh METO/BI IIOJyYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUN;

coOuroiaTh MpaBuiia 0€30IaCHOrO TpyAa NPH MPOBEACHUU HCCIECIOBaHMHA B paMKax
y4eOHOr0 3KCIEPUMEHTA, MPAKTUKyMa M Y4e€OHO-MCCIIE0BATEIbCKOW U INPOEKTHOM
JeSITEIBHOCTH € HWCIOJb30BAHUEM HM3MEPHUTEIBHBIX YCTPOHCTB M J1aOOPaTOPHOTO
000opyI0BaHNS;

pemate pacdy€THBIC 3a/adydl C SBHO 3aJ[aHHOW W HESIBHO 3aJaHHON (u3mueckoit
MOJIENIbIO: Ha OCHOBAaHMM aHAlM3a YCIOBHsS BBIOMpaTh (U3MUYECKUE MOJEIH,
OTBeYarolue TpeOOBaHUAM 3aJjauil, IPUMEHATh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTU U
NOCTyJaThl (PU3MYECKUX TEOPHH IPH HCHOJIb30BAHUM MAaTEMaTHYECKHUX METOIOB
pelieHuss 3ajad, MPOBOAUTH pPAcu€Tbl HAa OCHOBAHMM MMEIOIIMXCS JAHHBIX,
AHAIN3UPOBATh PE3YJIbTaThl M KOPPEKTUPOBATh METOJbl PpEUIEHHS C Y4ETOM
IIOJIyYEHHBIX PE3Yy/IbTATOB;

pemaTh Ka4yeCTBEHHBIE 3a]auu, TPEOyIOIre MPUMEHEHHsI 3HAaHUH M3 Pa3HbIX pa3/IesioB
Kypca (QH3MKH, a TaKKe HMHTErpallid 3HAHUA W3 APYrHX NPEJAMETOB €CTECTBEHHO-
HAy4yHOr'0 IIMKJa: BBICTpauBaTh JIOTMYECKYIO LIENIOYKY PACCYKICHHMM C OIOpOd Ha
M3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU M (pU3HUYECKHE SIBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUSA JUI1 OOBSICHEHHUS] OCHOBHBIX NPUHLUIIOB paObOThI
U3MEPUTENIbHBIX PUOOPOB, TEXHUUYECKUX YCTPONUCTB M TEXHOJOTUYECKUX MTPOLIECCOB;
NPUBOINUTH IPUMEPHI BKIIA/Ia POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIEro MHUpPA, B Pa3BUTHUE TEXHUKU U
TEXHOJIOTHIA;

aHaJM3UpOBaTh M  OLEHUBATh IIOCIEACTBUS OBITOBOM W  MPOM3BOACTBEHHOMN
JeSITeIbHOCTH 4YeNlOBEeKa, CBSA3aHHOW C (PU3MUECKUMH TIPOLECCaMu, C MO3UIMH
HKOJIOTMYECKOM 0€e301acHOCTH, IpeJICTaBICHUN 0 paloHaIbHOM
IIPUPOJIONOIB30BAHNH, a TAKXKE Pa3yMHOM HCIOJIb30BAaHUU JIOCTH)KEHUH HAyKW U
TEXHOJIOTH JUIsl TalbHEUIEro pa3BUTHS YEI0BEYECKOro 00IeCTBa;

OPUMEHSTH pa3IMyHbIe CIIOCO0BI PabOTHI ¢ HHpOpMannel GU3NIECKOTO COAECPIKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TMpH  3TOM
UCIIOJIb30BAaTh  COBPEMEHHBbIE  HMH(OPMALIMOHHBIE  TEXHOJOTMM  JUISl  TOUCKA,
nepepadoTKU M TpeAbsBICHHUS Y4eOHOW M HaydHO-TIOMYJISpHOW HHMOpMAaIuH,
CTPYKTYpUPOBAaHHUS W MHTEpPHpeTaluud HHQOpMalMM, TOJYyYEHHOW U3 Ppa3INnYHBIX
UCTOYHUKOB, KPUTUYECKH aHATIM3UPOBATH MOJIy4aeMyI0 HH()OPMAIMIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK M Ha OCHOBE aHaIu3a
UCTOYHUKA HHPOPMALIUHY;

NPOSBIATh OPraHU3alMOHHBIE M IO3HABaTeNIbHbIE YMEHUS CaMOCTOSITENIbHOTO
NpUOOpEeTEeHUs] HOBBIX 3HAHWW B MPOIECCE BBHIMOJHEHHUS IMPOEKTHBIX U Yy4eOHO-
UCCIIEIOBATEIbCKUX PadoT;

paboTaTh B IpyHIe C HCHOJHEHHEM Pa3IMYHbIX COIHAIBHBIX POJIEH, IUIaHUPOBATH
paboTy TpYMIbI, palMOHAIBHO pacHpelesTh AesTeNbHOCTh B HECTaHJAPTHBIX
CUTYallUsX, alcKBaTHO OLIEHMBATH BKJIAJ KaXKIOI0 U3 YYaCTHUKOB IPYIIIBI B PELICHUE
paccMaTpuBaeMoi TPOOJIEMBI;

OpOSIBIATE  MOTHBAIMI0O K  Oyaymed mnpodeccCHOHalbHOM — JesTeIbHOCTH IO
CHEUHATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/nm  MmporpaMmbl

KoauuyecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

DJIeKTpOHHbIe (LM (POBbIE)
o0pa3oBaTe/ibHbIE pecypChl

Paznea 1.HAYUHBIIA METO/I IIO3HAHUS ITPUPOIbI

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics

1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6
Hroro o pasneny 6
Paznen 2.MEXAHUKA
http://vschool.km.ru/repetitor.asp?subj=94
2.1 Kunemaruka 10 1
http://vschool.km.ru/repetitor.asp?subj=94
2.2 JluHamuka 10
http://rostest.runnet.ru/cgi-
23 Crarika TBEPIOro TENA 5 1 bin/topic.cgi?topic=Physics
2.4 3aKOHbBI COXPAHEHHUS B MEXAHUKE 10 1
Hroro 1o pasneny 35

Pasznen 3.MOJIEKYJIAPHASA ®PU3UKA U TEPMO/IMHAMUMKA

21 OCHOBBI MOJIEKY IAPHOKHHETHIECKOT 15 . http://vschool.km.ru/repetitor.asp?subj=94
' TEOpUHr
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1
http://rostest.runnet.ru/cgi-
ArperaTHbI€ COCTOSTHUS BELIECTBA. - - - o |
3.3 DasoBbie Mepexo/Ibl 14 1 bin/topic.cgi?topic=Physics




Hroro mo pazueny 49
Pa3znen 4.9JIEKTPOJAUHAMUKA
4.1 DNEKTPUUECKOE M0JIE 24 1
4.2 IToCTOSIHHBIN IEKTPUUYECKUI TOK 24 1
http://rostest.runnet.ru/cgi-
43 TOKH B PasHUHBIX CPEAX 6 bin/topic.cgi?topic=Physics
Htoro no pazneny 54
Paznen 5.0PU3UYECKH TIPAKTUKYM
http://vschool.km.ru/repetitor.asp?subj=94
5.1 Ou3nyeckuil NpakTUKyM 16 16
Hroro mo pazueny 16
http://vschool.km.ru/repetitor.asp?subj=94
PesepBHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 170 3 16
[MTPOTPAMME
11 KJIIACC
K
Ne HaumenoBaHue pa3ie/ioB U TeM QINTerTRO quCOB i DuekTpoHHbIE (HU(POBHbIE)
n/n NMPOrpamMMblI Bcero OHTPOILHbIC PaKTHYECKHE o0pa3oBaTe/ibHbIE pecypchl
padoTbl padoThI

Paszpen 1.9JIEKTPOJINMHAMUKA

1.1 MarsuTHoOEe 1ose

14

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics




http://vschool.km.ru/repetitor.asp?subj=94

1.2 DNIeKTpOMarHuTHasK WHIYKITUS 13 1
Wroro no pazueny 27
Pa3nea 2.KOJIEBAHHUS U BOJIHbBI
http://rostest.runnet.ru/cgi-
2.1 Mexannueckue KoneOaHus 10 bin/topic.cgi?topic=Physics
http://vschool.km.ru/repetitor.asp?subj=94
2.2 DNEeKTPOMarHUTHbIE KOJIEOAHUs 15
- MexXaHuuecKre u 10 . http://vschool.km.ru/repetitor.asp?subj=94
' AJIEKTPOMATrHUTHBIC BOJIHBI
2.4 Onruka 25 1
Hroro mo pazueny 60

Paznea 3.0CHOBBI CHEIIUAJIbHOM TEOPUU OTHOCHUTEJBHOC

™

http://vschool.km.ru/repetitor.asp?subj=94

3.1 OcuoBel CTO 5 1

Hroro no pazgeny 5

Pa3znea 4 KBAHTOBAS ®U3UKA

http://rostest.runnet.ru/cgi-
41 KopmyckysisipHo-BoaHOBOM 15 bin/topic.cgi?topic=Physics
Jyaan3Mm

4.2 ®dusuka aToma 5
43 ®Pu3uKa aTOMHOTO f/1pa U 5

' 3JIEMEHTAPHBIX YACTHI]

Wroro no pazueny 25




Paznea S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

http://rostest.runnet.ru/cgi-

51 ONeMEHTBI aCTPOHOMMH U 12 bin/topic.cgi?topic=Physics
acTpou3uKu
Wroro no pazueny 12

Pazgen 6.PU3NYECKHUIN IPAKTUKYM

http://vschool.km.ru/repetitor.asp?subj=94

6.1 Ou3nyecKuil MPakTUKyM 16 16

Hroro mo pazueny 16

Pa3nesa 7.0 BOBIIAIOIIEE IOBTOPEHUE

CucreMmaru3zanus u 00001IeHne
NPEMETHOTO COJICPKAHUS U
7.1 OITBITA IEATEIBHOCTH, 15
NpUOOPETEHHOTO TIPU U3YyUCHUN
Kypca ¢pusuku 10 — 11 knaccoB

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics

Hroro no pazgeny 15

PesepBHOE Bpemst 10

OBUIEE KOJIMYECTBO YACOB I10 170 4 16
[MTPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoanyecTBo yacoB
Ne
n/ Tema ypoka Kontpoasr,  Mpaxriy HAara DJIeKTpOHHbIe U (POBbIE
n Beero | Hble cckne Myt o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
http://vschool.km.ru/repetitor.asp?sub
®dwusuka — pyHIaMeHTaIbHas HayKa 1 i=94
0 IIpUpoAe
Hay4Hb1ii MeTO/] TO3HAHUS U http://vschool.km.ru/repetitor.asp?sub
METO/IbI UCCACAOBAHUS (PU3UIECKUX 1 j=94
SIBJICHU
DKCHEepUMEHT U TeOpHs B TIPOIecce http://vschool.km.ru/repetitor.asp?sub
no3HaHus npupoasl. Habmoaexnue u 1 j=94
9KCIIEPUMEHT B (pu3HKe
http://vschool.km.ru/repetitor.asp?sub
Crnioco0rl n3mMepeHus: GU3NYECKUX 1 i=94
BEJIMYMH
AOCOIOTHAS ¥ OTHOCHTENIbHAS http://vschool.km.ru/repetitor.asp?sub
MOTPEUTHOCTH U3MEPEHUI 1 j=94
(bUBUYECKUX BEITMYUH
MopenupoBanue B pusuke. Ponb u
MecTO (pU3UKU B POPMUPOBAHUH http://rostest.runnet.ru/cgi-
COBPEMEHHOM HAyYHOM KapTHHBI 1 bin/topic.cgi?topic=Physics
MUpA, B IPAKTHYECKON
NEeITEIbHOCTH JIIOIEN
Mexamraeckoe xenne. Cucrema http://vschool.km.ru/repetitor.asp?sub
orcueTa. OTHOCUTEIBHOCTh 1 j=04
MEeXaHH4YeCcKoro ABrkeHus. [psamas
1 oOpaTHas 3a/1a4il MEXaHUKU
Paanyc-BekTop MaTepraabHOU 1 http://vschool.km.ru/repetitor.asp?sub




TOYKH, €r0 MPOEKIIMH HA OCU
KoopauHar. Tpaekropus.
[Tepememenue. Cxkopocts. Ux
MPOEKIUU HAa OCH KOOPJUHAT

PaBHOMEpHOE NIPSIMOJIMHEWHOE
nBikenue. I'paguueckoe onucanue
PaBHOMEPHOTO MPSAMOJIMHENHOTO
JBYDKEHUS

http://vschool.km.ru/repetitor.asp?sub
j=94

10

11

CiioxxeHue nepeMeneHuii u
ckopocten. Pemenue 3agau

HepaBHoMepHOE 1BHKEHHE.
MrHoBeHHas1 CKOPOCTb. Y CKOPEHUE.
[IpssMonMHENHOE NBUKEHUE C
MIOCTOSIHHBIM YCKOPEHUEM

12

I'padpuueckoe onucanue
MPSIMOJIMHENHOTO JBUKEHHUS C
IIOCTOSIHHBIM YCKOPEHUEM

http://vschool.km.ru/repetitor.asp?sub
j=94

13

CBoOoaHoe majeHue. Y CKopeHue
cBOOOIHOTO MaJeHMs. 3aBUCHMOCTD
KOOpJUHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX TpapuKu

http://vschool.km.ru/repetitor.asp?sub
j=94

14

15

16

JIBr>keHHe Telna, OpoIIeHHOTr0 Mo/
YTJIOM K TOPU3OHTY

KpuBonnHeliHOE ABUXKEHUE.
JIBUKEHUE 10 OKPYKHOCTH. YTJI0Bast
Y JIMHEWHAas ckopocTh. [lepron n
yactora. LleHTpocTpeMurensHoe u
ITOJTHOE YCKOPEHHUE

Kontponbhas pabota mo teme
"KunemaTtuka"

http://vschool.km.ru/repetitor.asp?sub
j=94

http://vschool.km.ru/repetitor.asp?sub
j=94

17

[Tepssiif 3akoH HproToOHA.
HNueprmanbHble CHCTEMBI OTCUETA.




[TpuHIMI OTHOCUTENBHOCTU
lNanmnes. HennepuuanpHele
CHCTEMBbI OTCUETa

18

19

Cuna. PaBHOZIEHCTBYIOIIIAS CUIIa.
Bropoii 3akon Herorona. Macca

B3aumoneiicteue ten. Tperuii 3aKk0H
Hprorona

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics

20

[TpuHIMI Cyneprno3UIIUN CUJL.
Pemenue 3agau Ha npuMeHeHNE
3akoHOB HploToHA

21

22

3aKOH BCEMUPHOTO TATOTEHUSI.
OKBUBAJICHTHOCTh TPaBUTAIIMOHHOU
Y NHEPTHOM Macchl

Cuna TsKeCTH M YCKOpEHHe
CBOOOTHOT'O TTa/IEHUS

23

24

JIBu>keHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMMYECKasi CKOPOCTb. 3aKOHBI
Kennepa

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

25

26

27

Cuna tpenus. [Ipupoaa u BUIBI cUl
TpeHus. JIBUKEHHUE B KUIKOCTH U
ra3e ¢ yu€ToM CHJIbl COPOTUBIICHUS
CpeIbl

Hasnenue. ['napocrarnueckoe
nasnenue. Cuna Apxumena

AOGCOJIFOTHO TBEPJIOE TEJIO.
HOCTyrIaTe.TH:HOC nu BpaIJ_IaTeJIBHOG
JBUKCHHE TBEPIOTO Tella

http://vschool.km.ru/repetitor.asp?sub
j=94

28

MOMEHT CHJIIBI OTHOCHTEIBHO OCH

http://vschool.km.ru/repetitor.asp?sub




BpallCHUs. IIneyo cunl

j=94

29

30

Crnosxenue cuil, NPUIOKEHHBIX K
TBepaoMy Teny. LleHTp TsxecTn
Tena. Y CIOBUS PaBHOBECHS TBEPAOIO
Tena. Buael paBHOBeCHs

Pemenue 3agau

http://vschool.km.ru/repetitor.asp?sub
j=94

http://vschool.km.ru/repetitor.asp?sub
j=94

31

KonTponbnas pabora no teme
"Munamuka. CTaTuka TBEPIOTO
Tena"

32

33

34

NMnynsc MmaTepuabHONM TOYKH,
CUCTEMBI MaTEpUAJIbHBIX TOUEK.
LlenTp macc cucrtemsl
MarepuaibHBIX TOueK. Teopema o
JBAKEHUH LIEHTpa Macc

I/IMHy.]'II)C CHJIbI 1 U3BMCHCHHC
HUMITYJIbCa TCJIA. 3akoH COXPAaHCHUA
HUMITyJIbCa. PeaktuBHOE JABHKXCHUC

MoMeHT uMIysibca MaTepUATIBHON
touku. [Ipencrasienue o
COXpaHEHNU MOMEHTA UMITYJIbCA B
LIEHTPaJIbHBIX IOJIAX

35

Pemenue 3agau

36

37

PaGoTa cuibl Ha MaJioM U Ha
KOHCYHOM IIEPEMCIICHUH.
I'paduueckoe npecTaBicHre
paboThI CHITBl. MOIIIHOCTH CHITBI
Kunernueckas sueprus. Teopema o0

W3MEHEHUN KMHETUYECKOW SHEPIUH
MAaTepHAIIbHON TOUKHU




38

39

40

41

IloTennuanepHele U
HETMOTEHIIMATbHBIE CHUJIBI.
[TorenmmansHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTh

Tperbs KOCMUYECKast CKOPOCTb.
CBs3b pabOTHI HEMOTEHIMAIBHBIX
CUJI C U3MEHEHHUEM MEXaHUYECKOU
9HEPrUU CUCTEMBI TeJl. 3aKOH
COXpPaHCHUA MEXaHNYEeCKOU OHCPIruun

VYpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnyninu nis naeanbHON )KUAKOCTH

KonTponbhas padota no teme
"3aKOHbI COXpaHEHUsI B MEXaHUKe"

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics

http://vschool.km.ru/repetitor.asp?sub
j=94

http://vschool.km.ru/repetitor.asp?sub
j=94

http://vschool.km.ru/repetitor.asp?sub
j=94

42

PazBuTue npeacraBieHuii 0 npupoie
TeI10Thl. OCHOBHBIE MOJIOKEHUS
MKT. uddy3us. bpoynosckoe
JIBUYKEHUE

http://vschool.km.ru/repetitor.asp?sub
j=94

43

CrpoeHue ra3000pa3HbIX, )KUIAKUX U
TBEPJBIX TeJ. XapaKTep ABUKEHUS U
B3aMMO/ICHCTBHSI YaCTHUI] BELLIECTBA

44

Macca 1 pazmepbl MOJIEKYJT
(aromoB). KonnuecTBo BemiecTna.
ITocrosinHas ABorazpo

45

46
47

Temneparypa. Temiosoe
paBHoBecue. [kana [enscus

Pemrenue 3agau
NneannHbiii ra3. 'a30BbIe 3aKOHBI

48

YpaBHenue Menzeneena-
Knaneiipona. Pemenue 3amau

49

AOcoiroTHas Temmieparypa. 3akoH

[




JanpToHna

50

N3omporieccel B naeaabHOM Ta3e ¢
MOCTOSIHHBIM KOJIMYECTBOM
BEIECTBA

o1

I'paduueckoe npeacraBicHre
M30TPOIIECCOB: N30TEpMa, H30X0Pa,
nzobapa

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics

52

OcnosHoe ypaBHenue MKT

53

Pemenue 3agau

54

55

CBs13b a0COMIOTHON TEMIIEpaTyphl
TEPMOJUHAMHYECKON CUCTEMBI CO
CpeIHEeW KMHETUYECKON SHEpruen
IIOCTYIATEIBbHOTO TEIJIOBOIO
JIBMOKCHUSA €€ 4aCTUIl

O0001IeHre U CUCTEMAaTU3aIUS
sganui mo treme "Ocuossl MKT"

http://vschool.km.ru/repetitor.asp?sub
j=94

56

57

58

KonTponbHas pabota mo Teme
"OcHoBel MKT"

TepmoauHaMuueckas cuctema.
3ajanue BHEMIHUX ycinoBuil ans T/]
CUCTEMBI. BHenIHue U BHyTpEHHHE
napametpsl. [lapamerpsr T/
CUCTEMBI KaK CpEHUE 3HAYEHUS
BEJIMYUH, ONMCHIBAIOIINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKH.
CamonpousBoiibHas penakcaus T/]
CHUCTCMBI K TCIIJIOBOMY PABHOBCCHUIO

http://vschool.km.ru/repetitor.asp?sub
j=94

http://vschool.km.ru/repetitor.asp?sub
j=94

http://vschool.km.ru/repetitor.asp?sub
j=94

59

Mopens uaeanbHOTO raza B
TEpPMOJIMHAMUKE. Y CIIOBUSA




IIPUMEHUMOCTH 3TOM MOACIn

60

YpaBHenue Menpeneena-
Kitaneiipona u BeIpakeHue 1uist
BHYTPEHHEHN SHEPIUU

61

62

Bripaxkenue 1151 BHyTpeHHE
SHEPTUH OJHOATOMHOTI'O UJCATBHOTO
raza. KBasucraruueckue u
HECTaTHUYECKUE IPOLIECCHI

OnemeHTapHas paboTa B
TepMoaMHAMUKe. Beruucienue
paboTsI 1o rpaduKy mporecca Ha
pV-auarpamme

63

Tennonepenaya kak crnoco6
U3MEHEeHUs1 BHyTpeHHel sHepruu T /1
crcTeMbl 0€3 COBEepIIEeHUs pabOThI

64

KOHBCKHI/ISI, TCILJIOIIPOBOJHOCTD,
H3JIyUYCHUC

65

KommyecTBO TEIIOTHI.
TemmoémkocTs Tema. Y neapHas u
MOJISIpHAs TEIJIOEMKOCTH BEILIECTBA.
VY nenpHast TENIOTA CrOpaHus
TOILJINBA

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics

66

67

Pacuér xonnyecTBa TEIIOTHI IPU
Terionepenaye

[TonsTe 06 annabaTHOM TpoIIEcCe.
[IepBblii 3aKOH TEPMOJIMHAMUKHU

68

KonnuaecTBo TeminoTsl u paboTa Kak
MEpbl U3MEHEHHS BHYTPEHHEHN
sHepruu T/] cucremsl

69

BTopoii 3ak0H TepMOJIMHAMUKY IJ1sI
paBHOBeCHBIX n HepaBHOBeCHBIX
nporieccoB. HeoOparumocTh




MIPUPOIHBIX MPOLIECCOB

[TpuHIMIIBI AEHCTBUS TEMIOBBIX

70 mammH. KIT{
o Maxcnmabhoe snaserye KITJI, P:tt&//vschool.km.ru/repetltor.asp?sub

uxn Kapno

http://vschool.km.ru/repetitor.asp?sub

72 Pemenwue 3amau j=94

DKOJIOTHYECKHE ACIICKTI http://vschool.km.ru/repetitor.asp?sub
73 I/ICHOJII)SOBElHI/Iﬂ TCIIJIOBBIX J:94

nsurareseil. TernoBoe 3arpsisHeHNE

OKpY>KaroIlen Cpeibl

http://vschool.km.ru/repetitor.asp?sub

74 Pemrenne 3amau j=94

O0600611eHre U cucTeMaTu3amus
75 3HaHUi 1o TeMe "TepMoaHaMUKa.

TenmoBbie MalIUHBI"

KonTponbHas pabota mo Teme
76 "Tepmonunamuka. TernaoBbie

MaIIuHbI"

[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.
77 Hcnapenue n kunenue. Y nenbHas

TeII0Ta MapooOpa30BaHUS

Hacruimennrsie 1 HeHaCHIIIEHHbBIE

napsl. KauecTBeHHas 3aBUCHMOCTh

TUTOTHOCTH H AaBJICHIA http://rostest.runnet.ru/cgi-
78 HACBIMICHHOTO Tapa ot bin/topic.cgi?topic=Physics

TEMIIEPaTypPbl, UX HE3aBUCHMOCTh OT
00BEMa HACKHIIIIEHHOTO Tapa.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT JIaBJICHUS B )KMIKOCTH




79
80

81

82

83

BraxxnocTs Bo3ayxa. AGCOMOTHAS 1
OTHOCHUTEIbHAS BIAXKHOCTD

Pemenue 3agau

TBépnoe Teno. Kpucrammueckue u
amopdHbIe Tena. AHU30TPONHS
CBOMCTB KpHUCTAJUIOB

[InaBneHue n KpUCTAIUIU3ALIMSL.
VY nenbHas TEm10Ta MJIaBICHUS.
Cybnumarust

Hedopmariu TBEPAOTO TENA.
Pactsxenue u cxatue. CaBur.
Monynb HOura. Ilpenen ynpyrux
nedopmaruit

84

TemnnoBoe paclIMpeHue KUJIKOCTEN U
TBEPABIX T€JI. AHTAPMOHU3M
TEIUIOBBLIX KOJeOaHMil YacTHI]
BEILIECTBA

85

86
87

88

[Ipeobpa3oBanue YHEPTUH B
(ha30BbIX IEepexo1ax

VYpaBHeHHe TemI0BOro dagaHca
Pemenne 3anau

[ToBepXHOCTHOE HaATSKEHUE.
Kanunnsipuele sBnenus. JlaBnenue
101 UCKPUBJIEHHON TOBEPXHOCTHIO
xuakoctu. Popmyia Jlammaca

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics

89

O0600611eHre U cucTeMaTH3alus
3HAHUU 110 TeMe "ArperaTHble
cocTosiHuS BemiecTBa. @a3oBbie
nepexonr"

http://vschool.km.ru/repetitor.asp?sub
j=94

90

KonrponsHas pabora no Teme
"ArperaTHble COCTOSIHHS BEILIECTBA.
®da3oBble Iepexoan"”

http://vschool.km.ru/repetitor.asp?sub
j=94




91

DnexTpu3aius Tea U e€ IposBICHUS.

Dnektpuueckuii 3apsia. [[Ba Buna
AJIEKTPUYECKUX 3apsI0B.
[IpoBOIHUKHU, TUBTIEKTPUKHU U
MOJYTPOBOIHUKU

http://vschool.km.ru/repetitor.asp?sub
j=94

92

DJIeMEHTapHBIN AIEKTPUUECKUNA
3apsj. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsaa

93
94
95

BzaumopeiicTBue 3apsioB.
Toueunsble 3apsapl. 3akoH Kynona

Pemenue 3agau

Dnektpuueckoe nose. Ero neiicteue
Ha JJICKTPUYECKUE 3aPsi/Ibl

96

97

Hanpssk€HHOCTB IIEKTPUYECKOro
nosisi. [IpoGubIit 3apsz. JInnuu
HaNPsKEHHOCTU IIEKTPUYECKOTO
noJis. OMHOPOJHOE DIIEKTPUUECKOE
oJie

[ToTeHnmanbHOCTH
3JEKTPOCTATUYECKOTO MOJIA.
Pa3HocTh MOTEHITHATIOB U
HaIlpsDKEHUE

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics

98

99

IloTenumnanbHast OHEPTU: 3apsi/ia B
QJICKTPOCTATHUYCCKOM IT0JIC.
IloTenunan QJICKTPOCTATUICCKOT'O
10JI4

CBs13b HANPSHKEHHOCTH TOJIA U
Pa3HOCTH MTOTEHIUAJIOB JUIS
JNIEKTPOCTATHYECKOTO MO

100

[TpunIMn cynepno3uiuu
JIEKTPUYECKUX TOJIEH

101

Pemrenue 3amau




[Tone Toueunoro 3apsana. [Tone

102 N
pPaBHOMEPHO 3apsDKEHHOU chepsl
HOH..G PABHOMEPHO 3APILREIHOTO TO http://rostest.runnet.ru/cgi-
103 obnémy mapa. Ilone pasomepro bin/topic.cgi?topic=Physics
3apspKEHHON OECKOHEUHOU pic.cgretop y
IINIOCKOCTH
104 HpOBO,I[HI/IKI/I B DJICKTPOCTAaTUYCCKOM
noie. YciaoBue PAaBHOBCCHUA 3apsa10B
105 JIMDIIEKTPUKHU U TIOJIYIIPOBOJHUKH B
QJICKTPOCTATHUYCCKOM I10JIC
Konnencarop. DnekTpo€MKOCTh
106 KOHJICHCATOPa. DICKTPOEMKOCTh
IIOCKOI'0O KOHACHCATOopa
http://vschool.km.ru/repetitor.asp?sub
107 [TapannensHOE coeAMHEHKE j=04
KOHACHCATOPOB
http://vschool.km.ru/repetitor.asp?sub
108 HOCJ’ICI[OB&TGJ'ILHOC COCIHUHCHUC j:94
KOHJICHCATOPOB
http://vschool.km.ru/repetitor.asp?sub
109 DHeprus 3apsKEHHOTO .y
KOHJIEHCATOpa 1=
http://vschool.km.ru/repetitor.asp?sub
110 Pemenwue 3amaq j=94
JIBIBKEHHE 3apAKEHHON YACTHI B http://vschool.km.ru/repetitor.asp?sub
111 p H j=94
OAHOPOJHOM JJICKTPHUYCCKOM I10JI€
112 Pemenue 3amau
O0001IeHrEe U CUCTEMAaTU3aIU
113 3HaHUH MO TeMe "DIEeKTPUYECKoe

noje"




KouTponbnas pabora no teme

http://rostest.runnet.ru/cgi-

114 "Iexrpudeckoe mose” bin/topic.cgi?topic=Physics
Cuiia Toka. [TocTossHHBIN TOK.
115 YcnoBust cymecTBOBaHUS
MTOCTOSIHHOTO 3JIEKTPUUYECKOT0 TOKA
Ucrounuku Toka. Hanpsbkenue u
116
SJC
117 3akoH OMa U1l yJacTKa LIETH.
DNEeKTPUUECKOE CONIPOTUBIICHHE
3aBUCHMOCTD CONPOTHBIACHHA http://rostest.runnet.ru/cgi-
118 OAHOPOJIHOTO HPOBOMITHIA OT €T bin/topic.cgi?topic=Physics
JUTMHBI ¥ TJI0LIAAH TOTIEPEYHOT0
CEUYCHUS
119 VY enbHO€E CONPOTUBIICHUE
BellecTBa. Pemenne 3anau
[TocnenoBarenpHOE, MapaIeNbHOE,
120 CMENIaHHOE COEUHEHNE
MIPOBOJIHUKOB
Pacuér pa3BeTBiIEHHBIX
121 anekTpuyeckux uemnei. [Ipasuna
Kupxroga
122 Pemenue 3amau
http://vschool.km.ru/repetitor.asp?sub
123 Pabota snekTpuueckoro Toka. 3akoH i=94
Jxoyna —Jlenua
124 Pemenue 3amau
MOMHOCTD 3AEKTPUUYECKOTO TOKA.
125 TemnoBas MOIIHOCTb, BEIAEIIEMAas
Ha pPe3nucTope
126 Pemenue 3amau
127 O/1C u BHYTpEHHEE CONPOTUBIIEHNE




HCTOYHHKA TOKa

3akon OMa 115 MOJTHOM (3aMKHYTOM )

128 . 1
NEKTPUYECKON Lienn
129 Pemenue 3amau 1
130 MoIHOCTh HCTOYHUKA TOKA 1
131 KopoTtkoe 3ambikanue 1
139 Konzaencarop B 11enu nNoCTOSIHHOTO 1
TOKa
http://vschool.km.ru/repetitor.asp?sub
133 Pemenne 3amau 1 j=94
134 Pemenue 3anay no teme 1
"IlocTOSIHHBIN 1EKTpUYECKUHM TOK"
135 Pewmrenne 3anau mo reme 1
"IIoCTOSHHBIN 2IEKTPUUYECKUI TOK"
136 Pemenue 3ana4 no reme 1
"ITocTOSIHHBIN 31eKTpUUYECKUI TOK"
O0o0O0IICHHE U CUCTEMATU3AITUS http://rostest.runnet.ru/cgi-
137 3HaHui Mo Teme "TIoCTOSHHBIH 1 bin/topic.cgi?topic=Physics
AIEKTPUYECKUN TOK"
138 KonrtponsHas pabora no teme 1
"[TOoCTOSTHHBIN 3JIEKTPUYECKHUI TOK"
DnexTpuyeckas MpoBOAUMOCTh
139 pa3IMYHbIX BELIECTB. 1
DJIEKTPUYECKUI TOK B METaJIaX.
CBepxnpoBOIMMOCTb
DNEKTPUUYECKUH TOK B pacTBOpPax U
140 pacruiaBax 3JIeKTPOJIUTOB. 3aKOHBI 1
@apanes U1 3JIEKTPOIn3a
141 DnexTpuuecKuil ToK B razax. [lmazma 1
142 DJIEKTPUYECKUI TOK B BAKyyMe. 1

BakyymHbie mpuGopsI




143
144

145

DJIEKTPUUYECKUI TOK B
MOJIYITPOBOTHUKAX

[TomynpoBOTHUKOBBIE TPUOOPEI

@uU3NYECKU IPAKTUKYM 110 TEME
"U3MepeHue cuibl TOKa U
HaIPsKEHUS B LIETIH MOCTOSIHHOTO
TOKa IIPU MTOMOIIN aHAJIOTOBBIX U
U (POBBIX H3MEPUTEITBHBIX
pubopoB" unu "3HAKOMCTBO C
G poBoii 1aboparopueit mo
¢busuke. [Ipumeps! U3MepeHUs
(U3HYECKUX BEIIMYHMH TP IIOMOIIN
KOMITbIOTEPHBIX JaTYMKOB"

http://vschool.km.ru/repetitor.asp?sub
j=94

146

147

du3nuecKuil MPakTUKYM 110 TeMe
"N3y4yeHne HepaBHOMEPHOTO
JBUKEHMS C LIENBIO ONPENETICHUS
MI'HOBEHHOH cKOpocTH"

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenune yCKOpeHHUs IpU
IIPSIMOJIMHETHOM PAaBHOYCKOPEHHOM
NBIDKECHUU 110 HAKJIOHHOU
mwiockocty" unm "Hccnenosanue
3aBUCHMOCTH ITYTH OT BPEMEHHU IPH
PaBHOYCKOPEHHOM JIBH>KE€HUN"

148

149

Pu3NYECKU MPAKTUKYM 110 TEME
"N3mepeHue ycKopeHHsi CBOOOTHOTO
najgeHus" win "M3yuenue ABUKEHUs
Tena, OpPOIIEHHOT0 TOPU30HTAILHO"

@u3NYeCKUil NPAKTUKYM IO TEME
"N3y4yeHue qBUKEHMS Tea 110
OKPY>KHOCTH C TTIOCTOSIHHOU T10
MOJYJIIO CKOPOCTBIO" WiIN
"HccaenoBaHue 3aBUCUMOCTH

http://vschool.km.ru/repetitor.asp?sub
j=94




150

nepuozaa oopameHuss KOHHIeCKOro
MasiTHUKA OT €ro napamerpos"”

@uU3NYECKU IPAKTUKYM 110 TEME
"M3MepeHue paBHOCHCTBYIOLICH
CHWJIBI TIPU ABMXKEHUU OpycKa 1o
HAaKJIOHHOM TUIOCKOCTH'" WK
"IIpoBepka runoTessbl 0
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
OpycKa 1o HAaKJIOHHOH TIOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro Macchl"

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics

151

152

Du3nyecKuil NPaKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUJT
YIIPYTOCTH, BO3ZHUKAIOIINX B
MIPYXUHE U PE3UHOBOM 0Opasle, OT
ux aedopmarun” win "Nzyuenue
JIBUKEHMSI CUCTEMBI TeJl, CBA3aHHBIX
HUTBIO, IIEPEKUHYTOMN Yepe3 JIETKUI
0110K"

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue koahumenTa TpeHus
10 BEJINYMHE YTIIOBOTO

kod¢ duIreHTa 3aBUCUMOCTH
Frp(N)" mnu "UccnenoBanue
JBMOKEHUS OpycKa 110 HaKJIOHHOM
IJIOCKOCTH C IEPEMEHHBIM

K03 HUIIMEHTOM TpeHHs" WIn
"U3yuyenune IBUKEHUS rpy3a HA BaTy
¢ TpeHuem"

153

Pu3nYeCKUil NPAKTUKYM IO TEME
"UccnenoBanue ycnoBui
paBHOBECHS TBEPIOTO TEIA,
HMMEIOIIETO OCh BpalleHus" win
"KoncTpynpoBaHue KpOHIITEHHOB U
pacuér cuiI ynpyroctu" uiu

http://vschool.km.ru/repetitor.asp?sub
j=94




154

"N3y4yeHue ycTOMYMBOCTH TBEPAOTO
Teja, UMEIOLIETo IIOIAlb Onops!"”

@uU3NYECKU IPAKTUKYM 110 TEME
"M3Mmepenue uMmysbca Tela 1no
TopMo3HoMy nyTu" uin "M3mepenune
CWJIBI TATH, CKOPOCTU MOJEIIN
3JEKTPOMOOUJISE U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEeHHE U3MEHEHHS
HMITyJIbCA TEJIA C UMITYJIBCOM CHJIBbI"
unu "HccnenoBaHue COXpaHeHuUs
HMITYJIbCA TIPU YIIPYTOM
B3aumojierictBun" unu "M3mepenue
KUHETUYECKON YHEPIUM Tea 1Mo
TOPMO3HOMY ITyTH"

155

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUECKOro
npoiiecca (PeKOMEHI0BaHO
HCIIOIb30BaHNE IUPPOBOH
nabopatopun)" unu "M3ydenue
M30XOPHOTO TIporiecca’ uiun
"N3yuyenne n3obapHoro nporecca”
win "IIpoBepka ypaBHEHUS
COCTOSIHUS"

156

Pu3NYECKU MPAKTUKYM 110 TEME
"U3mepenue ynenbHOM
TertoémMkoctu" nim "MccnenoBanue
MpoIecca OCTHIBAHUS BEIMIECTBA" UITH
"UccnenoBanue aqnadaTHOTO
npouecca" unu "M3yuenne
B3aUMOCBS3U YHEPTUU
MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPHI
KUIICHUS KUIKOCTEN"

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics

157

Pu3nYeCKUil IPAKTUKYM 110 TEME




158

159

"N3y4yeHne 3akOHOMEPHOCTEM
UCHIapEeHUs KUAKOCTEN" NiIu
"M3mepeHue yaenbHOM TEMI0ThI
maBieHus Japaa" win "Usyuenue
CBOMCTB HACBHIIIEHHBIX MTAPOB'" WU
"N3mepenne abCoTIOTHOM
BJIQ)KHOCTH BO3/1yXa U OLIEHKA MaccChl
napoB B nnomenieHun". M3mepenue
Kod(ppurmeHTa moBEPXHOCTHOTO
HATSHKCHHUS

@uU3NYECKU IPAKTUKYM 110 TEME
"Habronenne nmpeBpalieHus
SHEPrUU 3apSKEHHOTO
KOHJICHCATOPa B YHEPTHUIO U3TYUCHHUS
ceeroaunona" wiu "M3zydenue
IIPOTEKAHUS TOKA B IIETIH,
coJiepKalie KoHaeHcaTop" uiu
"Pacnipenienenue pazHOCTH
MOTEHIIMAJIOB (HAIPSKEHUS ) IPU
MIOCJIE0BATEIBHOM COEIUHEHUHN
KOHJIEHCATOPOB"

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBanue cMEaHHOTO
COEIMHEHMS PE3UCTOPOB" WIIH
"N3mepenue yaenpHOro
CONPOTUBIIEHNUS TPOBOIHUKOB" UIIN
"HccnenoBaHue 3aBUCUMOCTH CUJIBI
TOKa OT HaIPSDKEHUS JJIs1 JTAMITbI
HakanuBaHus"

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics

160

Pu3NYECKU MPAKTUKYM 110 TEME
"HaGmronenue anextponusa" uim
"N3mepenue 3apsiia
OJTHOBAJICHTHOI'O MOHA" YIJIN
"UccnenoBaHue 3aBUCUMOCTH

http://vschool.km.ru/repetitor.asp?sub
j=94




COIIPOTHUBIICHUSI TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIIEpHOM XapaKTEPUCTUKHU Auoaa"

161

PesepBubIil ypok. O600111cHIE 1
CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe
"Kunemaruka"

http://vschool.km.ru/repetitor.asp?sub
j=94

162

PesepBubIil ypok. O600111IeHIE 1
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
" [Imnamuka"

http://vschool.km.ru/repetitor.asp?sub
j=94

163

PesepBHrlit ypok. O60011eHNE 1
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"Crartuka TBep10ro Tena"

http://vschool.km.ru/repetitor.asp?sub
j=94

164

PesepBHrlit ypok. O60011eHNE 1
cUCTEeMaTH3alusl 3HaHUM 110 TeMe
"3aKOHBI COXpaHEHUS B MEXAHUKE"

165

166

PesepubIil ypok. O600611eHIE 1
CUCTEeMaTH3alusl 3HAaHUH 110 TeMe
"OCHOBBI
MOJIEKYIISIPHO-KUHETHUECKOMN
teopun"

PesepubIil ypok. O6006111eHIE 1
CUCTEMAaTH3alMsl 3HaHUH 110 TeEMe
"TepmonnHamuka. Tenaossle
MaIluHbI"

167

168

PesepBHrIit ypok. O6001IeHNE 1
CHCTEMAaTH3allHs 3HAHHH 110 TeMe
"ArperatHble COCTOSIHUSI BEIIECTBA.
da3oBbIe IEPEXOABI"

PeseprubIil ypok. O60061eHIE 1
CUucreMarmu3anuia 3HAHUH 10 TeMe
"DnexTpuueckoe nosie"

169

PeseprubIil ypok. O6006111IeHIE 1
CUcreMarmu3anuia 3HAHUU 10 TeMe

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics




"ITocTOSIHHBIN AIEKTPUUECKUN TOK'

PesepBubIil ypok. O60011eHIE 1

170 cUcTeMaTu3alus 3HaHUM 0 TeMe 1
"Toku B pa3IMUHbIX cpeaax"
OBUIEE KOJIMYECTBO YACOB I10 170 8 16
[TPOIT'PAMME
11 KUIIACC
KoanuecTBo yacos
Ne Tema ypoka Kontpons  Ipakruy  /lara JJIeKTPOHHBbIE HU(PPOBLIE
n/n Beero | Hele ccrne M3yt o0pa3oBaTejibHbIE PeCypPChI
padoTsI padoTbI
B3anmoneincTere NoCTOSIHHBIX
1 MarHuTOB U ITPOBOJTHUKOB C TOKOM. 1
MarnutHoe none. ['unoreza Ammnepa
EGII(/I”II“;)[)HI\;@.;HI/ICTHFE);Z I/I;IHSZKL[I/IH http://rostest.runnet.ru/cgi-
2 PHHIIIT CYTIEPIIO3HTI 1 bin/topic.cgi?topic=Physics
MarHuTHbIX noneu. Jlunun
MarHuTHON MHIYKIIHH
http://vschool.km.ru/repetitor.asp?sub
MarnuTHO€e noje NpOBOJHUKA C .
3 1 j=94
TokOM. OTBIT DpcTena
. http://vschool.km.ru/repetitor.asp?sub
4 Cuna Amrnepa, €€ HanpaBJIeHUE U 1 j=04
MOZYJb
http://vschool.km.ru/repetitor.asp?sub
5 Pemrenue 3amau 1 j=94
. H 2
TTpimenenue 3aKona AMTepa. h_ttp.//vschool.km.ru/repetltor.asp. sub
6 1 =94
DNEKTPOU3MEPUTEIBHBIE PUOOPHI




Cuna JlopeHiia, e€ HanpaBJI€HUE U
MOAYJb. JIBUKEHUE 3apsSKEHHON

http://vschool.km.ru/repetitor.asp?sub

7 j=94
YacTULIBI B OJHOPOJJHOM MarHUTHOM
oJie
8 Pemenwue 3amau
9 Pab6ota cuibl Jlopenna
10 Pemenue 3amau
MarHuTHOE 10JIe B BEIIECTBE. http://rostest.runnet.ru/cgi-
11 deppomarHeTuku, napa- u bin/topic.cgi?topic=Physics
AUaMardie€TuKu
OCHOBHBIE CBOHCTBA http://vschool.km.ru/repetitor.asp?sub
12 deppomarneTukos. [Ipumenenne j=94
(beppomMarHeTuKoB
http://vschool.km.ru/repetitor.asp?sub
Pewenue 3amad o reme .
13 " " J_94
MaruauTHO€ noJie
http://vschool.km.ru/repetitor.asp?sub
Pewmrenne 3amau o reme .
14 " " J_94
MaruuTHOE nosie
SIBJIeHUE AIEKTPOMArHUTHOM http://vschool.km.ru/repetitor.asp?sub
15 uHayknuu. [Totok BekTopa j=94
MarHUTHON HHTYKITUU
16 SJ1C uHIYKIUN
. http://rostest.runnet.ru/cgi-
3aKOH AJIEKTPOMATHUTHON ) L . .
17 bin/topic.cgi?topic=Physics
unayknnn Dapanes
BuxpeBoe a51eKTpru4ecKoe moie.
18
Toxu dyko
. H 2
" IO Ep— h_ttgpli//vschool.km.ru/repetltor.asp. sub
IPOBOJHUKAX 1=
20 Pemenue 3amau http://vschool.km.ru/repetitor.asp?sub




j=94

21

22

23

24

[IpaBuio Jlenna

NunyktuBHOCTH. Karymka
WHAYKTUBHOCTH B 1IEMIU
IOCTOSIHHOI'O TOKa

SAsnenue camounaykiuu. IC
CaMOUHTYKITUH

3HepFI/I$I MAarauMTHOI'O ITOJISA KaTyIIKH
C TOKOM. aﬂeKTpOMaFHI/ITHoe I10JI€

http://vschool.km.ru/repetitor.asp?sub
j=94

http://vschool.km.ru/repetitor.asp?sub
j=94

http://vschool.km.ru/repetitor.asp?sub
j=94

25

26

27

Pemenue 3agau

O0001IeHrEe U CUCTEMAaTU3 AU
3HAHUH 10 TEME
"OnexTpoauHamuka"

KonTponbnas pabora no teme
"OnexrpoauHamuka'

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics

http://vschool.km.ru/repetitor.asp?sub
j=94

28

29

30

KoneobarensHas cucrema.
CB00OIHBIE KOJIEOAHUS.
IMapmonuueckue konedaHus

Kunematuueckoe U JUHAMHYECKOE
OIIMCAaHUE KOJIEOATEIBLHBIX
NBIDKCHUHU

DHepreTudeckoe onucanue. BeiBog
ANHAMHUYCCKOT'O OITMCaHUA
rapMOHUYECKUX KOJICOAaHUH U3 UX
SHEPTeTUYECKOro U
KUHEMATHYECKOTO OIMMCAHUS




31

32

33

34
35

Awmrutntyna u asza konebanuit

[Tepron 1 yacToTa KOJICOAHHMIA.
[Teproa MabIx CBOOOTHBIX
KoJIcOaHHMI MaTEMaTHYSCKOTO
MasTHUKA. [leproa cBOOOTHBIX
KoJ1e0aHui NPYKUHHOTO MasiTHUKA

3aryxaromue KojeOaHusl.
BriHyX1eHHBIE KOJICOaHMS.
Pe3onanc

ABTOKOJIE0aHUS
Pemenue 3agau

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics

http://vschool.km.ru/repetitor.asp?sub
j=94

36

VYpoxk-koHpepeHuus
"MexaHuueckue KonebaHus B
MY3BIKJIbHBIX HHCTpYMEHTax"

37

O0001IeHE U cCUCTEMAaTU3 AU
3HAHUH 110 TeMe "MexaHndecKkue
KoJieOanusa"

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics

38

39

DeKTpOMarHuTHbIE KOJIeOaHus.
KonebaTtenbHbIil KOHTYD

®opmyna Tomcona. CBsi3b
aMIUTUTY/IbI 3apsiia KOHAEHcaTopa C
aMHHHTYJIOfI CHUJIBI TOKA B
KoJe0aTeIbHOM KOHTYpE

40

3akoH COXPAHCHUA DHCPIUU B
nacajibHOM KoJ1e0aTeIbHOM KOHTYpPEC

41

3aTyxaroliue 3J1eKTPOMarHuTHbIE
KoJieOaHus1. BeIHYKIeHHbBIE
ANEKTPOMArHUTHBIC KOeOaHus

http://vschool.km.ru/repetitor.asp?sub
j=94

42

IlepemeHnHsb1l TOK. Pesucrop u
KOHJICHCATOP B LIENIU IIEPEMEHHOTO




TOKa

KaTYI_HKa HHIAYKTHUBHOCTHU B LICTIN

http://rostest.runnet.ru/cgi-

43 bin/topic.cgi?topic=Physics
MIEPEMEHHOTO TOKa
44 3axoH OMa 1Jis1 2JIEKTPUYECKON
ENH IEPEMEHHOT0 TOKa
MOIIHOCTH TIEPEMEHHOI0 TOKA. http://vschool.km.ru/repetitor.asp?sub
45 AMIUTUTYHOE | JICHCTBYIOIIEE j=94
3HAYCHUE CHJIbI TOKA U HANIPSDKCHHS
46 Pe3onanc B aneKTprudecKoil nenu
47 Pewmenne 3anau
WneansHbI Tpancopmarop.
48 [TpousBoacTBO, epenaya u
noTpeOIeHUe AMEKTPHUIECKONR
SHEPTUU
DKOJOTHYECKHE PUCKU TIPU
MPOM3BOICTBE JIEKTPOIHEPTHH. http://rostest.runnet.ru/cgi-
49 Kynberypa ucnonb3oBaHus bin/topic.cgi?topic=Physics
3JIEKTPOSHEPTUU B MOBCEIHEBHOM
KU3HU
50 Pemenue 3amau
51 Pemenue 3amau
O0001ICHHE U CHCTEMATH3AITUS http://vschool.km.ru/repetitor.asp?sub
52 3HAHUU TIO TeMe j=94
"JJIeKTpOMarHuTHHIE KosieOanms"
MexaHn4eCcKHe BOJIHBI.
53 XapakTepUCTUKN MEXaHUYECKHX
BOJTH
54 CBolicTBa MEXaHUYECKUX BOJIH
http://rostest.runnet.ru/cgi-
55 3ByK. XapaKTepUCTUKH 3BYyKa bin/topic.cgi?topic=Physics




56

WHudpa3Byk U yIbTpa3ByK.
[ITymoBoe 3arpsi3HeHHE
OKpy’Karolen cpebl

http://vschool.km.ru/repetitor.asp?sub
j=94

57

Pemrenue 3anau

58

DNEeKTPOMarHUTHbIE BOJIHBI.
N3nydenue 371eKTpOMarHuTHBIX
BOJIH

59

60

OHeprus MEeKTPOMarHuTHBIX BOJIH.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

[ITxana 31€KTPOMarHUTHHIX BOJIH.
[IpumeHeHne 3JIeKTPOMarHuTHBIX
BOJIH B TEXHHUKE U OBITY

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics

http://vschool.km.ru/repetitor.asp?sub
j=94

61

62

[TpuHIUIIBI PaTUOCBS3U U
TeneBuaeHus. Paguosokamust.
DNEeKTPOMarHuTHOE 3arpsi3HEHUE
OKpY>KaroIleu cpeibl

KonTponbnas pabora no teme
"Konebanus 1 BOJIHBL"

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics

63

64

65

66

CaeT. 3aKOH NPSIMOJIMHENHOTO
pacrpoCTpaHEHUsI CBETa

Pemenue 3agau Ha npUMEHEHUE
3aKOHa MPSIMOJIMHEUHOTO
pacnpocTpaHEeHHs CBETa

Otpaxenue ceera. [lnockoe
3epkasio. Cepuueckoe 3epkaiio

[Ipenomienue cBeta. AGCOIIOTHBIN
1 OTHOCHUTEJIBHBIN [T0Ka3aTeNb
npenomiieHus. IlonHoe BHyTpeHHEe
orpaxeHue. IIpenenbHbIi yroiu
IIOJIHOTO BHYTPEHHETO OTPAXKCHUS

http://vschool.km.ru/repetitor.asp?sub
j=94




Pemenne 3a1a4 Ha IPUMEHCHUC

67 3aKOHOB OTPa)KEHUS U MPETOMIICHUS
cBeTa
Xona nydeit B mpusme. Jlucnepcus
68 ceta. CIIOXXHBIN cocTaB 6e10ro
ceeta. LlBer
69 JIunzpl. DoKycHOE pacCTOSTHUE U
OTITUYECKAsi CHJIa JIMH3BI
70 [TocTpoenue n3o0paxeHuii B TMH3aX
U MX cUcTeMax. YBeIHUeHHE JIUH3bI
Pemienue 3a1a4 Ha mocTpoeHue
71 M300pakeHMi, TOJTYyIaeMBbIX C
MIOMOILBIO JIMH3
72 I'na3 kak ontuyeckas cucrema
Pemenne 3amau. IIpenenst
73 IIPUMEHUMOCTH I'€OMETPUIECKON
OTITUKHU
http://rostest.runnet.ru/cgi-
74 CropocTe cheTa n MeTolEI e bin/topic.cgi?topic=Physics
U3MEpeHus
75 Jliucnepcus cBeTa
76 WnuTepdepennus ceera
KorepeHTHbIC HCTOYHUKH. Y CITOBHS http://vschool.km.ru/repetitor.asp?sub
177 HaOII0/IeHUsI MAKCUMYMOB U =94
MUHHMYMOB
78 Pemenue 3amay
79 [Ipumenenue nnteppepeHun
80 Judpakmus ceeTa
. http://rostest.runnet.ru/cgi-
81 Jludpaxumonnas pemerka. Yenosue bin/topic.cgi?topic=Physics
HaOJI0ICHNUS TJIaBHBIX MAKCHMYMOB
82 Pemenue 3amau




HOHGpG‘IHOCTB CBCTOBBIX BOJIH.

83 1
[Tonspusanus ceera
84 Pemenwue 3amau 1
85 CBeToBbI€E SABJICHUS B IPUPOJIE 1
86 O06o001IeHNne U cUCTeMaTH3aIUS 1
3HaHui no reme "OnTuka"
K http://rostest.runnet.ru/cgi-
OHTpPOJIbHAS paboTa MO TeMe . L L .
87 1 bin/topic.cgi?topic=Physics
«OnTuka»
['panuIBl TPUMEHUMOCTH
88 KJIACCUYECKON MEXaHUKH. 3aKOHBI 1
ANEKTPOAUHAMUKH U TIPUHIIUIL
OTHOCHUTEJIbHOCTH
89 [TocTynatel cienuanbHOM TEOPUU 1
OTHOCHUTEJIBHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOU
untepBai. [IpeobpazoBanus
90 Jlopenna. YciaoBue NpUUMHHOCTH. 1
OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJIEHUE
BPEMEHH U COKpPAILLIEHUE JITTUHBI
5 http://vschool.km.ru/repetitor.asp?sub
91 HEPrHs W MMITYITbC 1 i=94
PENATUBUCTCKON YaCTHUIIBI
CBs13b Macchl ¢ DHEPTUEH U
92 HMITYJIbCOM PENSTUBUCTCKON 1
YacTULIbI. DHEPrHsl MOKOs
93 PaBHOBECHOE TETIIOBOE M3ITyUeHHE 1
94 3akoH cMelenus BuHa 1
['unoresa M. Ilnanka o KBaHTax.
95 1
DOTOHBI
96 DHeprust 1 UMIyJIbC GOTOHA 1




dororpdexr. OnbiTer A. T

o7 CroneroBa. 3akoHsl hoTodddexTa
VYpaBHeHue DUHIITEWHA IS http://rostest.runnet.ru/cgi-
98 doroaddekra. "Kpacnas rpanumna” bin/topic.cgi?topic=Physics
dororddekra
99 JaBnenne cBera. Onbithl [1. H.
JleOGeneBa
100 BoJIHOBEIE CBOMCTBA YaCTHIL
Bounnbl ne bpoiinsd. [[imuHa BoJHbI 1€
101 Bpotinst u pa3meps! obacTu
JIOKAJIM3AIMH JBIDKYIIEHCS YacTUIIBI
102 KopnyckynsipHO-BOIHOBOM Ayalin3m
103 Judpaxius 3JeKTPOHOB HA
KpHUCTaJIax
Cneunguka n3MepeHuii B http://rostest.runnet.ru/cgi-
104 mukpomupe. COOTHOIICHUS bin/topic.cgi?topic=Physics
HeomnpenenéHHocTei ['elizendepra
105 Pemenue rpaduyeckux 3anau
106 Pemienue pacu€THbIx 3a1a4
KonTtponbHas pabora o reMam: http://vschool.km.ru/repetitor.asp?sub
107 "Ocnossl CTO", "KopnyckyispHo- j=94
BOJIHOBOM nyanu3m"
OMBITHI TTO UCCIIEIOBAHUIO CTPOCHUS
108 atoma. [ImanerapHas Mmojenb aroma
Pezepdopna
109 [Tocrymarter bopa
Buns! cnektpoB. CriekTp ypoBHEM thp://rc_Jstes'F.runr_let.ru/cg_l-
110 bin/topic.cgi?topic=Physics
SHEpPIUu aToMa BOAOPOAA
111 CrioHTaHHOE ¥ BBIHYXKICHHOE
W3ITy4YCHUE CBETa
112 Jlazep




113

114

115

116

117

118

Hyknonnas moznens sapa
I'eiizen6epra-MBanenko. 3apsa u
MaccoBoe YHCIIOo apa. M30Tomsl.
PapnoaktuBHOCTH

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa MOHU3UPYIOIIETO
u3nydyeHus. BinusHue
PaaNOAKTUBHOCTU HA KUBbIE
opranu3msl. /lozumerpust

DHeprus cBA3M HYKJIOHOB B S7pe.
SAnepubie cunbl. Jlegext Macchb
sanpa. SlnepHsie peakuuu. nepHbie
peakTopsl. [IpoGiembl
YIPaBISIEMOT0 TEPMOSIEPHOTO
CHUHTE3a. DKOJIOTHYECKUE aCTIEKThI
Pa3BUTHSA SAEPHONU SHEPTETUKHU

Meroasl perucrpanuu u
HCCJIEIOBAHMSI 2JIEMEHTAPHBIX
yactull. OyHaaMeHTaIbHbIE
B3aUMOJEICTBUSA. bapnoHbl, ME30HBI
n nentoHsl. [Ipencrasienne o
CrangaprHoil Monenu. KBapk-
TJIFOOHHAs MOJIEIIb a/IPOHOB

®usuka 3a npenenamu CTaHiapTHON
Mojaenu. TéMHas maTepust U TEMHas
sHeprus. EnuncTBo Gpusnueckoi
KapTHHBI MUpa

OTansl pPa3sBUTHUA aCTPOHOMHHU.
3HaueHUE ACTPOHOMUHU

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics

http://vschool.km.ru/repetitor.asp?sub
j=94

119

[TpruMeHUMOCTh 3aKOHOB (PH3UKH
JUTSE OOBSICHEHUS TIPUPO,IBI

KOCMHUYECKUX 00BEKTOB. MeTObI
ACTPOHOMHYECCKUX HCCIICTOBAHUIN

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics




120

CoBpeMeHHbIE ONITUYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIIBI,
BHeaTMoc(epHasi aCTpOHOMUS

121

Bun 3Bé3nnoro He6a. Co3Be3nus,
SIpKUE 3BE3/bl, TUIAHETHI, UX
BUIUMOE IBHKEHUE

http://vschool.km.ru/repetitor.asp?sub
j=94

122

Conueunas cucrema. CoJHIIE.
CosHeuHast aKTUBHOCTE. MICTOYHUK
sHepruu CoJiHIIa U 3BE3]T

123

124

3BE3/1bl, UX OCHOBHBIE
XapakTepUCTUKHU. Jlnarpamma
"CreKTpaJbHbINA KIacc —
CBETUMOCTB"

3Be3 bl TIIaBHOM
OCJIEAOBATEIBHOCTH

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics

125

126

127

BnyTtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHbIE IPEICTABICHUS O
MPOUCXO0KJICHUU U SBOJIIOIUN
Connua u 3BE31. DTambl XKU3HU
3BE3/]

Mneunsiii [1yte — Hama
I'anaktuka. TUIBI raJakTHK.
UeEpHble AbIpHI B AIpax TAIAKTUK

Bcenennas. Paciumpenne
Bcenennoii. 3akon Xa66maa. Teopus
Bonpmioro B3peiBa. PennkroBoe
U3JIy4yeHue

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics

128

MacmrabHast CTpyKTypa
Bcenennon. MertaraiakTuka

129

Hepeménnsie npobieMbl
aCTPOHOMUU

130

DU3NYECKUI TPAKTUKYM I10 TEME

http://rostest.runnet.ru/cgi-




"UccneqoBaHyue MarHUTHOT'O ITOJIA
MOCTOSSHHBIX MAarHUTOB' MJIH
"UccaenoBaHue CBOMCTB
(dbeppomMarHeTUKoB" UIu
"UccneqoBanue AeHCTBUSI
MMOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

bin/topic.cgi?topic=Physics

131

du3nuecKuil MPakTUKYM 110 TeMe
"N3mepenue cuiibl Amriepa" wiu
"N3yueHne 3aBUCUMOCTH CUJIbI
Amriepa OT cuiibl ToKa" WiH
"OnpeneneHue MarHUTHOU
MHIYKIIMY Ha OCHOBE U3MEPEHUS
cuibl Ammepa"

http://vschool.km.ru/repetitor.asp?sub
j=94

132

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
NEKTPOMAarHUTHOM MHIAYKIMH'" WIN
"OnpeneneHne UHIYKIUU
BHXPEBOI'0 MarHUTHOTO NoJisA"

133

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
camonHaykuu" uinm "Coopka
MOJIETH 3JIEKTPOMAarHUTHOTO
resepartopa"

134

Pu3NYeCKUil IPAKTUKYM IO TEME
"N3mepenue neproia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasTHHKOB"

http://vschool.km.ru/repetitor.asp?sub
j=94

135

Pu3nUeCcKUil IPAKTUKYM I10 TEME
"[IpeobpazoBaHue YHEPTUHU B
IPYKUHHOM MasiTHUKE"

136

@u3NYECKU IPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOr0 TOKa

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics




yepes MocIeJ0BaTeIbHO
COEAMHEHHBIE KOHAEHCATOD,
KaTyIIKy ¥ pe3ucTop" Wi
"HccnenoBanue pabOThl HCTOYHUKOB
CBETa B 1IEMH MEPEMEHHOI0 TOKa"

137

DU3NYECKUN TPAKTUKYM I10 TEME
"N3y4yeHue napameTpoB 3BYKOBOU
BOJIHBI"

138

139

Ou3nyecKkuii MPakTUKYM 0 TeMe
"N3mepeHue nokasarens
MpeIoOMJICHHUS CTeKIa" UiIn
"TTony4yenne n300pakeHNs B
CHUCTEME U3 ITIOCKOTO 3epKajia u
JIMH3EI"

@uU3NYECKU NPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH
(hOKYCHOTO pacCcTOSIHUS OT BEIIECTBA
(Ha mpuMepe XUIKUX JIUH3)" WK
"N3mepenue pOKyCHOT0O pacCTOSHUSA
paccenBaroIIMX JIUH3"

http://vschool.km.ru/repetitor.asp?sub
j=94

140

@uU3NYECKUI NPAKTUKYM I10 TEME
"Habmonenue nudpakuuu,
UHTEep(EPEHITNN U TIOJIIPU3AIIII
cBera"

141

Pu3NYECKU MPAKTUKYM 110 TEME
"OnpeneneHne UMIyJabca U YHEPTUA
PENATUBUCTCKUX YacTuUll (110
(dhoTorpadusiM TPEKOB 3apsHKECHHBIX
YaCTHI[ B MArHUTHOM T10J1¢)"

142

@u3NYECKU IPAKTUKYM I10 TEME
"U3mepenue nocrosinHou [limanka Ha
OCHOBE UCCIIEZJOBAHHUS
dbotodrddexra" nunm "Uccnenopanue

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics




143

144

3aBHCUMOCTH CHJIBI TOKA Yepe3
CBETOJMO]I OT HapsbKeHus"

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue cekTpa
Pa3peKEHHOT0 AaTOMAPHOTO
BOJIOPOJIa U U3MEPEHUE MTOCTOSTHHOM
Pun6epra"

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue paoakKTUBHOTO
(dhoHa ¢ UCTIOJIL30BAHNEM
nosumerpa unu "M3yuenue
MIOIJIOIIEHUS OeTa-4acTHI]
alfoMuHuEM"

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics

145

146

Ou3nyeckuil MPakTUKyM O TeMe
"HaOmroneHus 38€34HOT0 HeOa
HEBOOPYXEHHBIM TJIa30M C
HCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUIIOKEHUHN JIs1 OTIPEAEIICHHS
MOJIOKEHUS HeOECHBIX 00HEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3ausi CeBepHOro MoyIapus u
spkue 3BE37b1" unu "Habmonenus B
teneckon JIyHbl, MIaHeT,
TYMaHHOCTEH U 3BE3AHBIX
CKOILICHMIT"

O0o001IeHNEe U CHCTEMATH3aLIHS
3HaHuU. Ponb ¢usuku u
aACTPOHOMHUU B IKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COITHATLHON 1
ATUYECKOH cdepax AeaTeTbHOCTH
YyesjoBeKa

http://vschool.km.ru/repetitor.asp?sub
j=94

http://vschool.km.ru/repetitor.asp?sub
j=94

147

O0001IeHrEe U CUCTEMAaTU3AIU
3HaHuil. Pose 1 MecTo GU3UKHU U

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics




148

aCTPOHOMHUU B COBPEMEHHOU
Hay4HOU KapTHHE MHpa

O06o001IeHne U cUCTeMaTU3aIUs
3HaHu#. Ponb pusnyeckoit Teopuu B
(hopMUpOBaHHUH TIPEICTABICHHUH O
(bu3nuecKoil KapTUHE MUPa, MECTO
¢u3nvecKoil KapTUHBI MHUpPa B
o01ieM psily COBpEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MIPEJICTAaBICHUI O PUPOE

http://vschool.km.ru/repetitor.asp?sub
j=94

149

150

O000I11IeHIE U CUCTEMATU3AIUS
3gaHui 1o teme "Kunemaruka"

O000111eH1E U CUCTEMATHU3ALIIS
3gagui o teMe "Kunematuka"

151

O06o001eHre U CHCTEMaTH3aIIHS
3HaHu no teme "/[uHamuka"

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics

152

O000I11IeHNE U CUCTEMATU3AIUS
3HaHu# o Teme "CraTrka TBEpI0TO
Tema"

153

O000I11IeHNE U CUCTEMATU3AIHS
3HAHUI 110 TeMeE "3aKOHEBI
COXpaHEHHUs B MEXaHUKe"

http://vschool.km.ru/repetitor.asp?sub
j=94

154

155

O0001IeHYE ¥ cCUCTEMAaTU3 AU
3"HaHuil mo teme "OCHOBBI
MOJIEKYJISIPHO-KUHETHUECKON
Teopun"

O0001IeHre 1 cCUCTEMAaTU3aIIHs

3HaHUH 10 TeMe "TepMoaHaMUKa.
TemnoBeie MamyHb"

156

O00011IeHIE U CUCTEMATU3ALUS
3HaHUi 1Mo Teme "ArperaTHble
cocTosfHUA BeliecTtBa. Pa3oBble




nepexomnt"

157

O06001IeHrEe U cUCTEMaTU3 AU
3HaHU# MO0 TeMe "DIEKTPUYECKOoe
mone"

http://vschool.km.ru/repetitor.asp?sub
j=94

158

O0001IeHrEe U cUcTeEMaTU3aUs
3HaHu# 110 Teme "IlocTosSHHbBIN
AJIEKTPUYECKUM TOK"

159

O00011IeHIE U CUCTEMATU3AIUS
3HaHUU 110 TeMe "TOKU B pa3InyHbIX
cpenax"

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics

160

161

O00011IeHIE U CUCTEMATU3AIUS
3HaHUH 1o TeMe "MarautHoe nose"
PesepBHrlit ypok. O60011eHNE 1
CHCTEMATH3aIMs 3HAHUI 110 TEME
"DJeKTpOMarHuTHas HHIyKIus"

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics

162

PesepBHelIit ypok. O60011IeHNE 1
CHCTEMATH3alis 3HaHUH 10 TEME
"Mexannyeckue Konedanus"

163

PesepBHelit ypok. O60011IeHNE 1
CHCTEMaTH3alus 3HAaHHUIA TI0 TeMe
"DnekTpoMarHuTHeIe KosebaHus"

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics

164

165

166

PesepBHelit ypok. O6001IeHNE 1
CHUCTEMaTHU3aINs 3HAHUH 110 TEME
"MexaHu4ecKue u
3JIEKTPOMAarHUTHHIE BOJIHBI"

PeseprubIil ypok. O60061eHIE 1
CUCTEeMaTH3aIlMsl 3HAaHHUH 110 TeMe
"OnTuka"

PesepBHelit ypok. O6001ICHNE 1
CHCTEMaTH3allMs 3HAHHIA TI0 TeMe
"OcnoBsl CTO"

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics

167

PesepBHelit ypok. O000ICHHE 1




cucTeMaTHh3alus 3HaHUH 10 TeMe
"KopnyckynsipHO-BOJIHOBOM
Tyau3m"

168

PesepBubIil ypok. O600111eHIE 1
CUCTEeMAaTH3aIMsl 3HAHHUH 110 TeMe
"®duszuka aroma"

http://vschool.km.ru/repetitor.asp?sub
j=94

169

170

PesepBubIil ypok. O600611eHIE U
CHCTEMAaTH3allMs 3HAHHH 110 TeME
"®du3nuka aTOMHOTO si7Ipa U
3JI€MEHTapHbBIX YacTuil"

PesepBHeIil ypok. O000IICHHE 1

CHCTeMaTH3alus 3HaHUH 10 TeMe
"OnemMeHThI acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16

http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics




YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

Odusmka (B 2 vactiax), 10 knmace/ I'eapenmrerin JI.O., bynatoBa A.A., Kopaunse U.H.,
Komkuna A.B.; mox penmakuumeii OpnoBa B. A., OOmectBo ¢ OrpaHnueHHON
otBeTcTBeHHOCTEIO «BMHOM. JlaGoparopusi 3HaHuii»; AKIHOHEPHOE OOIIECTBO
«M3parenscTBO «lIpocBemenue»

» Ousnka (B 2 4vactax), 11 kmace/ IN'enaenmreitn JI1.O., bynaroBa A.A., Kopuunse 1.H.,
Komkuna A.B.; monm penakuueir OpnoBa B.A., OOmectBo ¢ OrpaHHYEHHON
orBeTcTBeHHOCTRIO «BMHOM. JlaGopatopusi 3HaHWii»; AKIHOHEpHOE OOIIECTBO
«M3parenscTBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI V1A YUYUTEJIA
Ousuka: yueb. ans 10 k. obmeobpazosar. yupexaenuit / I'. 1. Mskumies, b. b. bByxosues,
H. H. Corckuii. M.: [Ipocsemenne, 2008.» (3IEKTPOHHOE MPHIIOKEHUE K YICOHUKY ).
A.I1. PeimkeBuu. CoopHuk 3anau no ¢usuke. 10 — 11 kmacc. — M.: poda, 2006.
KontponsHo-m3meputensusie Matepuanbl. ®dusmka: 10 kmace/ Cocr. H.M.3opun. —M.:
BAKO, 2012. - 112c.
®duszuka. COopHHK onmuMmmuanaHbX 3amad. 8-11 wmacc./ Ilox pex. JI,M.Monauteipckoro. —
N3n. 2-e, ucnp. — Pocro-Ha-Jlony. Jlernon. —-M.2011. — 224c.
b. A. Boponuos-Benbssimunos, E. K. CtpayT «Actponomusi», poda, 2003 r.
H. W. T'onsadap6d «COopHUK BOPOCOB U 3a11a4 1o pusukey,Beicmas mkona, 1973 1.
JI. A. Kupuk, 0. U. lux «®Puzuka. COOpHUK 3aJaHUI U CaMOCTOSITENbHBIX paboTy, Unekca,
2004.
JI. A. Kupuxk «®usuka 10 kiacc. Pa3HOypoBHEBblE CaMOCTOSITENbHBIE U KOHTPOJIbHBIE
pabote», ['umuazus, 2005 r.
JI. A. OpnoBa «HetpaauunoHHble YpOKH, BHEYpouHble Meponpusatus 7-11 knacce», BAKO,
2006 .
A. E. Mapon, E. A. Mapon «®usuka. J{unakrudueckue marepuaisl. 10 kmace», dpoda, 2006
I.
B. A. Opnos, H. K. XannanoB «Tectsl no ¢pusuke. Yposens B. Crangapt 2000», Bepoym-M,
2001 r.
B. A. Opnos, H. K. XannanoB «Enunbiii rocynapcrBenssiii 3x3ameH 2002. KoHTposibHbIE
n3MepuTenbHbleMarepuansl: Pusuka.», [Ipocsemenue, 2003 ¢
A N.by3nuH «3agaun MOCKOBCKUX (pU3NYECKUX onuMmuan», Hayka, 1988 r
JI. A. Kupuk, 1O. U. luk, JI. 3. I'enaenmureiin «®Pusuka 10. Metonuueckre maTepHalib»,
Wnekca, 2004 T
JI.C.XmxHskoBa u 1p. «IlnanupoBanue yyeOHOro mpoiiecca 1no (Gpusmke B CpeAHEN MIKOJIey,
[Ipocemenue, 1982 r
N.®. TumoxoB «3aueTHble ypokH 1o pusmke», [Ipocsemenue, 1979 r
JL.N.Pe3nukoBa «lIpenogaBanne (QU3MKM U aCTPOHOMHMHM B CpPEAHEW WIKOJIE MO HOBBIM
nporpamMMmamy, [Ipocsemenue, 1970r
M.M.BbanamoB «Mexanuka 3a 70 ypokoBy, [Ipocsemenne, 1993r
H.U.Ierpymenko «COopHUK TUKTaHTOB 1o (usuke», Haponnas acsera, 1982 ¢
A.A.Yennos «Beuepa 3annmartenbHon pusukmny, benropon 1996 r
A.A.TlokpoBckuil «/IeMOHCTpAIIMOHHBIN HSKCHEPUMEHT MO (U3MKE B CPEIHEH IIKOJIe»,
yactb 1, [IpocBemenne, 1 978r
A.A.TlokpoBckuil «/IleMOHCTpaIlMOHHBIN SKCIEPUMEHT 10 (PU3UKE B CPEAHEH IIKOJIE», YaCTh
2, ITpocsenienne,1979r
B. @. [lIunoB «Texnuka 6e3onacHocTH B KabuHete (hus3ukm», [Ipocsemenne,1979r



A.T. Bockansu u 1p. «Kabuner ¢pusuku cpenneit mkoinsl», [Ipocsemenue, 1982 r

JI. B. TapacoBa «CoBpeMeHHas pu3nka B cpennei mkoiey, [Ipocsemenne, 1990 r

B. H. Momanckuii, E.B. CaBenoBa «McTtopus Qu3MKH B CpegHEH IIKOJIE»,
[IpocBemienue, 1981 r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI W PECYPCbl CETHU
HUHTEPHET
Oopasosarenbhbiii moptan «Peury EI'D» http://reshuege.ru

denepanbHbIil MHCTUTYT NeJarornueckux n3Mepenuii http://fipi.ru

Bupryaneupiii  peneturop mo ¢u3uKe. BuUpTyanbHBI TPEHUHT Pa3IHMYHOTO YPOBHS
CIIO)KHOCTM 10  BCeM  acleKkTaM  u3ydeHus  (u3uku B CpeAHed  IIKoJe.
http://vschool.km.ru/repetitor.asp?subj=94

Hayka n TexHmKa: 3nekTpoHHas oubnmmnoreka. [logdopka HAyIHO-TIOMYISPHBIX ITYOJIUKAIIHA.
http://www.n-t.org/

denepanbHbIe TECTHI MO0 MeXaHUKe. TecThl 0 KMHEMATHKe, JUHAMUKE U cTaThKe. Kakiapii
tect cocroutr u3 40 BompocoB. IlpemycMoTpeHsl Tpu pexuma pabOTBl ¢ HUMH:
O3HAaKOMJIEHHE, CaMOKOHTPOJIb u obyuenue.http://rostest.runnet.ru/cgi-
bin/topic.cgi?topic=Physics

AxTuBHas QHU3MKA: TPOrpaMMHOE OOecTIedeHHE IS TTIOAIEPKKU U3YUEHHsSI IIKOJIFHOTO Kypca
¢busuku. http://www.cacedu.unibel.by/partner/bspu /

WHTepaKTUBHBINA KaIbKYIATOp U3MepeHui. http://www.convert-me.com/ru

I'azera “1 cenrtsi0ps™: martepuansl no ¢usuke. Ilogdopka mybGnukanuili Mo npenogaBaHUIO
¢u3uku B mkozie. Apxus ¢ 1997 r.http://archive.1september.ru/fiz/
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