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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE CpemHero oO0mero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0OpazoBareiabHON mnporpammel, npeactaBieHHbix B ®I'OC COO, a
TakkKe ¢ yu€ToMm ¢enepanbHON paboueit mporpammsl BocnuTanus U KoHmenuuu
npenojiaBanus yueOHoro npeamera «dusuka» B 00pa30BaTEIbHBIX OpraHU3alUsIX
Poccuiickoit ~ ®denepanuy,  peaqu3yOMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

[TporpamMma no ¢u3uke onpeaenser 00s3aTeNIbHOE IPEIMETHOE COACpKAHKE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO MOCIEA0BATENIBHOCTh U3yUYEHUS TEM U Pa3/eiioB
y4eOHOro MpeaMera C y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[TporpamMMa mo ¢u3uke Aaé€T MpeACTaBICHHE O LEISAX, COAEpKaHMU, OOIIei
CTpaTreruu OOy4YeHHUs, BOCHUTaHUS M pPa3BUTUA OOYYAIOLIUXCS CpEACTBAMU
yueOHoro npeamera « Pu3nka» Ha yriiy0JIEHHOM YpOBHE.

N3yyenue kypca (u3uKd YriayOJn€HHOrO YpOBHS IO3BOJISIET PEATM30BATh
3a/1a4yu MPO(PECCUOHAILHON OpPHEHTAIINH, HAIIPABJICHO HA CO3/aHHUE YCIOBUU IS
MPOSIBJICHHUSI CBOUX MHTEIUICKTYAJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH Ka)IbIM
OoOy4JaromMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
OpraHu3anusx Nnpo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme mo Qusnke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaTh
OCBOCHHS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIIero o0pa3oBaHMs: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCS, OCBOMBIIHX
nporpamMmy 10 (U3MKE HA YPOBHE CpeAHero o0mero ooOpa3oBaHus Ha
yrayOJaEéHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gu3rke BKIIOYAET:

— IUIAHUPYEMbI€ pe3yJIbTaThl OCBOCHHUS Kypca (PU3HKU Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ TPEIMETHBIE PE3YJIbTATHI M0 rojlaM 00yUYEeHUS;
— cojaepkanue yaeOHoro npeameta « Ousnkay 1mo rojgaM oOydeHusl.

dusuka Kak Hayka O HamOojee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 okpykatoiem mupe. LIkonpHBIN Kype PU3NKK — CUCTEMOOOPa3yONTUA
JUIsl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SIBIICHWW, HW3Y4aeMbIX XHUMHEH, OMOJOTHEH,
busngeckoit reorpaduei u actpoHommen. lcmonp3oBaHWE U AKTHBHOE



npuMeHeHne (U3MYECKUX 3HAHUM OMpeNenuiio Xapaktep U OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, NOJIYYEHHsS] HOBBIX MaTepuajioB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOywaromierocsi, B GOpMHUpPOBAHUE YMEHUU MPUMEHSATH HAy4YHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (u3UKH Ha ypOBHE CpETHET0 00IIero 00pa3oBaHus MOI0KEH
pAIl Uael, KOTOPbIE MOKHO PACCMATPUBATh KAK MMPUHLIUIIBI €70 OCTPOEHUS.

Hoea yenocmnocmu. B COOTBETCTBUM C HEM KypC SBISETCS JIOTHYECKU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (DHU3UKH
o0benMHEH BOKPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBisercs
(GbopMUpOBaHKE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanusanys OpeAnoNaracT HMCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3ukn ¢ pa3BuTHEM oOOIIeCTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonon nanpasiennocmu. Kypc gusnku yriy0iEHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKECHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipum 3TOM paccmarpuBaroTCs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHBI C PA3BUTHEM TEXHUKU M TEXHOJOTHH, a Takke 00CyXIeHHUS
npo6JieM palOHAIBHOTO MPUPOOTIOIB30BAHMS U HKOJIOTHYECKOM 0€3011acCHOCTH.

OcBoeHue cojepaHusi MporpaMMbl N0 (U3HKE MOCTPOECHO Ha MPHUHIUIAX
CUCTEMHO-JIEATEIbHOCTHOTO noaxoaa. s ¢usuku peanuzanus 3TUX TPUHIIUIIOB
0a3upyercs Ha UCIOJIb30BAHUU CAMOCTOSTEIBHOIO HKCIIEPUMEHTA KaK MOCTOSHHO
neucTBytomero (akropa yuedHoro mporecca. s yriyOoa€HHOTO ypOBHS — 3TO
CUCTEMA CAMOCTOSITEIBHOIO YYEHHMYECKOTO SKCHEPUMEHTA, BKIIIOYAOIIETO
(GpoHTaNbHbIE YYEHWYECKHE OMNbITHI MpU H3YYEHUH HOBOIO MaTepuana,
nabopaTopHble pabOThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOXHBI JiBa criocoda
peanu3anuu HU3NUECKOro MpakTukyma. B mepBoM cirydae npakTUKyM IPOBOAUTCS
an6o B xonue 10 u 11 xmaccoB, au00 mMocie MepBOro U BTOPOTO MOJIYTOAUi B
Ka)XIOM U3 3THX KJIaccoB. BTopoii cmoco0 — 3To uHTErpanus padoT nmpakTuKyma B
cUCTEMY JabOpaTOpHBIX pPabOT, KOTOpbIE MPOBOISATCS B MPOLECCE H3YyUYEHHUS



pazgena (tembl). Ilpm »TOM mox paGoTamu TOpakTHKymMa TOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHHE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
CBEPHYTOr0, 00001IEHHOTO BH/1a O€3 MOIIAroBO HHCTPYKIIUH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHMUECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHA €IUMHBIM IepedHeM. Bribop
TEMATUKU U1 3TUX BUJOB YUYCHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIAETCA
y4acTHUKaMU 00pa30BaTEIHHOTO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAaHMUsS M OCHalleHus kaOuHera ¢usuku. I[lpum »TOoM obOecneunBaercs
OBJIQZICHHE OOYyYarolMMHCS YMEHUSMU DIPOBOJMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB MO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHHWE YAENSETCS PEUICHUIO PACYETHBIX M Ka4eCTBEHHBIX
3agad. Ilpu 3TOM 1151 pacu€THBIX 3a7ay MPUOPUTETOM SIBIISIIOTCS 33Jaud C SIBHO
3aJJaHHOW M HESIBHO 33JaHHOM (PU3MUECKOM MOJENBIO, MMO3BOJISIIOIINE MPUMEHSIThH
W3yYCHHbIE 3aKOHBl W 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfiena Kypca, Tak U
UHTETPUPYS MPUMEHEHNE 3HAHUN U3 Pa3HbIX pa3fenoB. /[t kaueCTBEHHBIX 3a/1a4
NPUOPUTETOM SIBIISIIOTCSA 3aJaHus Ha OOBACHEHUE/NpPEICKa3aHHe TMPOTEKAHUS
bu3nYecKuX SBICHUN U MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYIoIIe BbIOOpa
bu3znyecKoil MoAeNu AJis CUTYalluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIEUCHUI0 Y4eOHOTO IMpoliecca Kypc (PU3NKU YrIyOJIEHHOTO
YPOBHS Ha YpPOBHE CpPEeIHEro 00I1ero oopa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kaOunera. B kaOuHere GU3HKK JODKHO OBITH HEOOXOIUMOE
JabopaTtopHoe 00OpyIOBaHME [Jsl BBHIMOJIHEHUS YKa3aHHBIX B IMporpamme Mo
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAIMOHHOE 000pyI0BaHHE.

JlemoHcTpaniMoHHOE  000pyZoBaHue (OopMHpPYEeTCsl B COOTBETCTBUH C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme M0 (U3HMKE KIIOYEBBIX JIEMOHCTpAIMid st
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlabopaTopHoe 00OpynOBaHHE MJIS YYCHUYECKHX TPAKTHYECKUX padboT
dopMupyeTcss B BUJIE TEMAaTUYECKUX KOMIUIEKTOB U OOecredrBaeTcsi B pacuére
OHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. Temarnueckue KOMIUICKTHI
71a00paTOpHOTO O00OPYAOBAHUS JIOJKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JT1a00OpaTOPHUHA.

OCHOBHBIMU 1ENSIMU U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:



— (opmupoBaHue uHTEpeca U CTpEeMJICHHs OOYy4alolMXci K HaydHOMY
W3YYCHUIO TPUPOMBI, PA3BUTHE WX HHTEIUICKTyaIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

— pa3BUTHE NPEJCTABICHUNA O HAYYHOM METOJIE MO3HAHUS U (POpMHUpPOBAHHE
MCCJIEI0OBATEILCKOTO OTHOIIEHUS K OKPYKAIOIUM SIBJICHUSM;

— (QopMupoBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yJbTaTa HU3Y4YeHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;

— (QopMupoBaHUE YMEHUN OOBSICHATH SBJICHHUS C  HCIIOJIb30BAaHUEM
bu3NYecKuX 3HAaHUN U HAYYHBIX JOKA3aTEIbCTB;

— (QopMupoBaHUE TNPEACTABICHUI O POIW (PUMKHU ISl Pa3BUTHUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

— pa3BuUTHE  TpPEACTaBICHUM O  BO3MOXKHBIX  cdepax  Oyayuien
npoeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHHH.

JlocTrxeHne 3TUX Lened 00ecreynBaeTCsl pelIeHUeM CIEeIyIoMMX 3ajad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO OOIIEro 00pa3oBaHus:

— mpuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01mux buznyecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHSIX, BKIKOYAas MEXaHUKY, MOJIEKYJISIPHYIO
(bU3HKY, SJIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(U3UKY;

— (QopMupoBaHUE YMEHUW TPUMEHATh TEOPETUUYECKUE 3HAHUSA IS
OOBsICHEHUS (PU3NYECKUX SIBICHUW B TPUPOAEC W IJISI TMPHUHATHS TPAKTUYECKUX
pEIICHUI B MOBCEIHEBHOW JKU3HU;

— OCBOEHHE CMOCOOOB pEIIEHUs pa3JIMYHBIX 33Jad C SBHO 3aJIaHHOM
bu3nuecKkoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHUe
bu3nueckol MoJenH, aJeKBaTHOM YCJIOBUSIM 3aJadyd, B TOM YHCIE 3aJad
WHKXEHEPHOTO XapaKTepa,

— MOHMMaHWE (PU3NYECKUX OCHOB W TMPHUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MPOLECCOB, UX BIHMSHMS Ha OKPYKAIOLIYIO CPENY;

— OBJIQJICHUE METOJAMHM CaMOCTOATENLHOTO IJAHUPOBAHUS W MPOBEACHUS
bu3MUeCKuX OKCIEPUMEHTOB, aHaldW3a W MHTEpHpeTanuud uHdOopManuuy,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

— CO3JIaHUE YCJIOBUM IJI1 Pa3BUTUS YMEHUN IMPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPYECKOM JICATEIILHOCTH;

— pa3BuTHE HHTEepeca K cdepam mnpodeccHOHANbHON N1EeATEIbHOCTH,
CBSI3aHHOM C (PU3UKOII.

B cootBerctBun ¢ TpedboBanusmMu DPI'OC COO yrinyOn€HHBIH YpPOBEHb
u3ydyeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TIUIAHUPYIOIIUMH TPOJIOJDKEHHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUUECKOTO PO,



Ha usydenne ¢pusuku (yriayOnEHHBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBogutcs 340 gacoB: B 10 kimacce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipenymaraempiii B mporpamMme 10 (PU3HMKE TIepedcHb JIAOOPATOPHBIX M
MPAKTUYCCKUX pPa0bOT SBISCTCS PEKOMEHJIOBAHHBIM, YYHTENb JCIAacT BBIOOP
MpOBeNCHHsT J1a0OPATOPHBIX pPabOT M OMBITOB C YYE€TOM HWHIWBHIYATHHBIX
0COOEHHOCTEH 00yJaroIMXCsl.

CpencTtBaMu ypoKa OCYIIECTBIIICTCS pean3aliis KaJICHIapHOTO IIIaHa
BOCITUTATEILHOM PaObOThl HA TEKYHIUH y4eOHBIH roja (KaJeHaaph MaMATHBIX Jar).



COJEPXAHME OBYUYEHUA

10 KITACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NIPUPOABI.

®dusuka — pyHIaMeHTaNbHas HayKa o mpupojie. HayuHslii MeTos mo3HaHus u
METO/Ibl UCCIEIOBAaHUS (PUZNUECKUX SBJICHUM.

DKCHEpUMEHT U TEOpHsl B Ipolecce Mo3HaHus npupoisl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHAJTOTrOBbIE U LU(POBBIE
U3MEPUTEIbHBIE PUOOPHI, KOMIIBIOTEPHBIE JaTYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCOJIOTHAs U
OTHOCHUTEJIbHAs).

MonenupoBanue (pU3MUECKUX SBJIECHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MIPUMEHUMOCTH. Pu3ndeckas
TEOpHUs.

Ponp u Mecto ¢u3uku B (GOpMUPOBAHUN COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomol, nPAKMUKYM.

M3mepeHne cuiibl TOKAa M HANOpsDKEHUS B LENH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi nadopatopueit no ¢usuke. [Ipumepsl n3MepeHus
(GU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pazgea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe naBrxkeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOIO JBUKECHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/la4yil MEXAHHUKHU.

Pagnyc-BekTop MarepuasbHOW TOYKH, €r0 IPOEKIUM HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelnienne, CKOpOCTh (CpEeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE. 3aBUCUMOCTh
KOOpJIMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MATEPUATIBLHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOogHOE majeHue. YckopeHue CBOOOJHOro majaeHus. [[BuxeHue Ttena,
OpOILIEHHOr0 MOJ YIJIOM K TOPHU30HTY. 3aBHCHUMOCTb KOOpPJMHAT, CKOPOCTH U
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TPpaUKH.

KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKpY>KHOCTH. YTJIOBasi M JUHEHHass ckopocThb. Ilepmon m uvactora oOpaieHus.



[lenTpocTpeMuTenbHOE (HOPMAIbHOE), KacaTeJIbHOE (TAaHTCHIIMAIBLHOE) U MOJHOE
YCKOpPEHHUE MaTEPUaAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBIDKCHUE CHApAJIOB, LIEMHBIC, IIeCTepEHUYAThle U PpEeMEHHBIE TIEepeaayd,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaAKTEPHUCTUK
JIBYDKCHUSL.

Crioco0b!I uccieI0BaHus IBKEHUIA.

Nnnroctpanus mpeesibHOTO Nepexo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue TBUKEHUMN C UCTIOJIH30BAaHUEM MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO MOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJia B Pa3HBIX CHUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

N3yueHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

N3mepenue yCcKOpeHUs MpU NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JABUXKEHUU
10 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3MepeHue  yCKOpeHMs CBOOOJTHOTO naJIcHUs (pexoMeHT0BaHO
UCIIOJIb30BaHue HU(PPOBOI TabopaTOpUN ).

WN3yuenne nABWXKEHUS Tejla, OpOIIEHHOrO0 TrOpu30HTalbHO. I[IpoBepka
TUIOTE3bl O TMPSIMOM MPOMOPLUUOHAIBHONW 3aBUCUMOCTH MEXKIY JaJbHOCTHIO
noJI€Ta U Ha4aJIbHOM CKOPOCTBIO TENa.

N3yueHne JBHXKEHHUS Tella MO OKPYKHOCTH C IOCTOSIHHOM IO MOIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCMMOCTH Mepuojia oOpalleHus KOHMYECKOro MasiTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.

ITepBbiii 3ak0oH HproToHa. HWHepumanbHbie cucTeMbl OTcu€Ta. I[IpuHIMN
oTHocuTenbHOCTH ['anmunes. HemHepiuanbHble cUCTEMBbI OTcuéra (OmpeneseHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3unuy CuJl.

Bropoin 3axkon HeroToHa 111 MaTepuanbHOM TOUYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.



3aKOH BCEMHPHOTO TATOTEHHUS. OKBHUBAJIEHTHOCTb T'PAaBUTAIMOHHONW U
VHEPTHOU MaCCHI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUsSI CBOOOIHOTO MaJCHHSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI W OT Treorpaduyueckord MMMpOTHL. JIBHKeHHE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tenma, OBHXKylerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpEHHSI CKOJBXKEHHUS M CUja TPEHUs
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS TPU ABUKCHUU Teila B
KUJIKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIHHOTO JBUKECHHUS.

Hasnenue. ['mapocratnueckoe napienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHYECKUE MPOLECCHl: MOAMINIHUKH,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBUKEHUS TNl B MHEPIUAIBHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIIMTO OTHOCUTENIBHOCTH.

Kadenue AByX HWIMHAPOB WJIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIbHO HEMHEPIIMATBLHON CUCTEMbI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIONIEH  MOPWIOKEHHBIX K Tely CWI C
MIPOU3BEACHUEM MACCHI T€JIa HA €T0 YCKOPEHUE B MHEPLIMAIIBHOM CHCTEME OTCUETA.

PaBeHCTBO cHJl, BOSHUKAIOUIUX B PE3yJIbTaTe B3aUMOJICUCTBUS TEJL.

N3Mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIbEME U MAICHUU.

L{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOsI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

W3mepenne paBHOJEHCTBYIONIEH CUJT TIPH JABUKEHUU OpyCKa MO HAKJIOHHOMN
MJIOCKOCTH.

[IpoBepka THUIOTE3bI O HE3aBUCUMOCTH BPEMEHM JBMIKEHHUS Opycka TIo
HAKJIOHHOM TJIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €r0 MacCChI.

HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
PE3MHOBOM 00pa3sIie, oT ux aedopManuu.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON Yepes
JETKui OJIOK.

N3mepenue koddduiiieHTa TpeHUs MO BEJIUYHUHE YIJIOBOro Kodd@uimeHta
3aBucuMOocTH Frp(N).

HccnenoBanre nBrkeHHs] OpycKa MO HAKIOHHOHW TUIOCKOCTH C TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaJLy C TPEHUEM.



Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAOe Teno. [locTymarenbHOoe W BpallaTeIbHOE JIBUKEHUE
TBEpHOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCHM BpauieHus. llnedo cuibl.
CrnoxxeHue cuil, IPUIIOKEHHBIX K TBEpAOMY Teily. LleHTp TskecTu Tena.

Y cioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCTOMUHUBOE, O€3pa3TuYHOE PaBHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTUYECKUE IMPOLECCH: KPOHILUTEWH,
CTPOUTEINIbHBIA KPaH, peMIETIaThIE KOHCTPYKIIUH.

Hemoncmpauyuu.

YcnoBusa paBHOBecus. Buael paBHOBecHs.

Yuenuueckuii skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccenenoBanve yciloBUM paBHOBECHS TBEPAOIO Ted, HMEIOLIEro0 OCh
BpAILCHHUS.

KoHcTpynpoBaH#e KPOHIITENHOB U PACUET CHII YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TEJA, UMEIOLIEr0 IUIOIIAb OIIOPHI.

Tema 4. 3akonvl coxpaneHus 6 MexaHuke.

NMnynbc MaTepuaibHOM TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. LleHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBHKEHUU LIEHTPa Macc.

MMnysibC CHITBI M MI3BMEHEHHUE UMITYJIBCA TEINA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT ummynbca MarepHalbHOW TOUYKH. IIpencraBieHne O COXpaHEHHH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
npejcTaBieHue padboThl CHIIbl. MOIIHOCTD CHJIBI.

Kunernueckass »Hepruss MarepuaibHOM TOYKH. Teopema 00 H3MEHEHUU
KMHETUYECKOW JHEPTUN MATEPUAIBHOU TOUKH.

[loTeHUMaNbHBIE W HENOTEHUMAJbHbIE CUibl. lloTeHumaneHass >Heprus.
[ToTenmuanbHas sHEprus ynpyro nedopMupoBaHHOW TPy uHbL. [loTeHIManpHas
DHEPrus Tejla B OJHOPOJHOM I'paBUTALMOHHOM Imose. [loreHnumansHas sHeprus
TeJla B TPABUTAIIMOHHOM T0JIE OJJHOPOJIHOIO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

Cs3b pabOThl HEMOTEHIUATbHBIX CHJII C H3MEHEHHEM MEXaHU4EeCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHMSI MEXAaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymM s UACATbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHuyeckne ycTpoucTBa M TEXHOJIOTMYECKHUE MPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KOMNEpP, MNPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOE KaTaHHE Ha
KOHBKax.

Jlemoncmpayuu.

3aKOH COXPAHEHUSI UMITYJIbCA.



PeakTrBHOE IBUXKEHHE.

N3mepeHre MOITHOCTHU CUJIBL.

W3MeHeHue 3Hepruu Tea Mpu COBEPIICHUN PabOTHI.

B3anmHble TNpeBpalieHus KMHETHYECKOM M IMOTEHIHMAIBHOW SHEPrud NpH
JEWCTBUU Ha TEJIO CUJIbI TSXKECTH U CHJIbl YIIPYTOCTH.

CoxpaHeHue SHEepPTUU NPy CBOOOTHOM aJICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHne nMiyJsibea Teia o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJEIU 3JIEKTPOMOOWJIE M MOILIHOCTH
CUJIBI TSITH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanre COXpaHEHUs UMITYJIbCa IPU YIIPYTOM B3aUMOJICHCTBUH.

N3mepeHre KHNHETUYECKOM 3HEPTUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPY>KUHBI ¢ paOOTOU CHIIBI
TPEHUS.

Omnpenenenue pabOThl CWIBI TPEHHS TPHU JABIKCHHH Tella M0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. Mogekyisipaasi Gu3snka 1 TEpMOJAMHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJsIpHO-KHHEeTHUeckoi Teopun (MKT), wux
onbITHOe oOocHOBanue. Jluddysus. bpoyHoBckoe aBmkeHue. Xapakrtep
JBIDKCHUSI M B3aMMOJICHCTBHUSI 4YacTHI] BellecTBa. Mojelu CTpOeHHs] Ta3oB,
KUIKOCTEH M TBEPABIX TN M OOBSICHEHHE CBOMCTB BEILECTBA HAa OCHOBE 3THX
Mozeneil. Macca u  pasmepbl Mojekyd (atomoB). KonuyecTBO BeriecTBa.
IToctostnHass ABorapo.

TennoBoe paBHOBecue. TemmepaTypa u cmocoobl e€ u3mepenus. Illkama
temneparyp Llenbcust.

Mopenbs uieanbHOro ra3a B MOJIEKYJIPHO-KMHETUYECKOW TEOPUU: YACTHLBI
ra3a JIBI>KYTCSl XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomrOTHAs
temneparypa (mkana temneparyp KenbBuna). 3akon [lanpToHa. M3omporecch B
UJcabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIIEHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM M  CPEeAHEH  KHUHETUYECKOW DSHeprueu
MOCTYNATEIbHOIO TEIJIOBOTO JABUKEHUS MOJEKYJ HJICAIbHOrO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOIO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CPEHEM
KMHETUYECKOW SHEPrUel MOCTYyNaTEIbHOIO TEIIOBOTO IBUKEHUS €€ YACTHIL.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTMYECKHE TMPOLECChl: TEPMOMETD,
OapomeTp, MOTy4YEHUE HAHOMATEPHUAIIOB.

Jlemoncmpayuu.

Mopenu 1BUKEHNS YaCTHL] BEIIECTBA.



Mopenb 6pOyHOBCKOTO TBUKEHHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUKEHUS.

Huddyszust sxkuaKocTe.

Mogens onbita lllTepHa.

[IpuTsKeHUE MOJIEKY!L.

Mopenu KpucTamIn4ecKuX pemeToK.

HabGmronenue u ricciieqoBaHUuE U30IPOIIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

HccnmenoBanne 1mporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTY TOPSYE U XOJIOAHOU BOJOMA.

N3ydyeHne H30TEpMHUECKOrO Ipolecca (PEeKOMEHIOBAHO HCIOIb30BaHHUE
udpoBoit 1aboparopun).

N3ydyeHnne n30X0pHOTO Mpolecca.

N3yyenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUW JJIA
TEPMOAMHAMHUYECKON CUCTEMBI. BHENIHNE 1 BHYTpeHHHE MapaMeTpshl. [lapamerpsr
TEPMOAMHAMHYECKON CHUCTEMBI KaK CPEIHHUE 3HAYCHHUsI BEIUYWH, OMHUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJIbHAs — pellaKcalus
TEPMOAMHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeanmpHOro ra3a B TEPMOJMHAMHMKE — CHCTEMAa YpPAaBHEHMIA:
ypaBHeHHe MenaeneeBa—KianeiipoHna u BbIpaXeHUE ISl BHYTPEHHEH SHEPTHH.
VY cil0BUSL IPUMEHUMOCTH 3TOW MOJICNIA: HU3Kas KOHUEHTPALMs YaCTHUL], BICOKHE
TeMIeparypol. BelpaxkeHue i1 BHyTPEHHEN SHEPTrMU OJJHOATOMHOTO UIEAJIBbHOTO
rasa.

KBa3ucratnueckue u HeCTaTUIECKUE MPOLIECCHI.

DnemeHTapHas paboTa B TepMoArHAMUKe. Beraucinenue paboTsl mo rpaduky
npoiiecca Ha pV-auarpamme.

Tennomepenaya  kak  crmoco0  W3MEHEHWsS  BHYTPEHHEW  DHEPrUU
TEpPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepiieHuss pabotel.  KonBekuus,
TEIUIONPOBOHOCTbD, H3TyUYCHHUE.

KommuecTtBo TtemnoTel. TemmioéMKOCTh Tena. YAenbHass W MOJISIpHAs
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHHME Maiiepa. YaenbHas TEIUIOTa CrOpPaHHs
toruBa. Pacuér kommuecTtBa TemiIoThl mnpu Temonepenaye. Ilonarue o0
aanabaTHOM Tpolecce.

[lepBblidi 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprus. KomnmuectBo
TEIUIOTBI W paboTa Kak Mepbl  U3MEHEHUS  BHYTPEHHEH  JHepruu
TEPMOJNHAMUYECKON CUCTEMBI.



BTopoli 3akOH TEpMOJMHAMUKHU [UJII PABHOBECHBIX IIPOLIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI IPOXOJIUT
eIMHCTBEHHAs aanadara. AGCONIIOTHAS TeMIeparypa.

BTropoii 3aKkOH TEPMOJMHAMUKM U1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOYKHO TIEpPeIaTh TEIUIOTY OT 00JIee XOJIOJHOTO Tena K Ooyiee HarpeTomy 0e3
komriencanmu (Kiaysuyc). HeoGpaTumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpuniumnbl AecTBus TerioBbiX MamuH. KIIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUraTesneil. TemnoBoe
3arpsA3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyecknue yCTpPOWCTBA M TEXHOJIOTMYECKHUE IPOLIECCHI: XOJOAWIbHUK,
KOHJUITMOHED, JU3CIbHBIA M KapOIOpaTOpHBIA JBUTATENd, MapoBas TypOWHA,
MOJYYEHHUE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIMUS «TEIJIOBBIX» OTXOJ0B C
MCIIOJIB30BaHUEM TETUIOBOTO HACOCa, YTHUIIM3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKU «TETUIOBOM» U DJICKTPOIHEPTHUH.

Jemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHUU.

Bo3gymiHoe orauso.

CpaBHeHUE yACIBbHBIX TETNIOEMKOCTEN BEILIECTB.

CriocoObl M3BMEHEHMSI BHYTPEHHEN YHEPTHUH.

HccnenoBanre aaunabaTHOTO Ipoliecca.

KomnbroTepHbie MOJIETU TEMJIOBBIX IBUTATEIICH.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Hccnenosanue nmpoliiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanne aaunabaTHOTO Ipoliecca.

N3ydeHne B3aMMOCBSA3M DHEPTHUH MEXKMOJICKYJSIPHOTO B3aUMOJCHCTBUS U
TeMIEPaTyphbl KUTICHUS KUTKOCTEH.

Tema 3. Acpecammnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHjaeHcanusg. McmapeHue W KumeHue. Y aeiabHas
TEIJIOTa MapooOpa3oBaHU.

HacelllieHHble W HEHAchIIEHHBIE TMapbl. KauecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JAaBJIEHHUS HACBIIMIEHHOTO Tapa OT TeMIIepaTyphl, UX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JTaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPOINHMS CBOWCTB
KpuctaiuioB. [lmaBieHne u Kpucraius3auus. YJIeJbHAas TEIIOTa IUIABJIEHUS.
Cyb6numarwsi.

Hedopmaru tBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux nepopmariuii.



TemnmoBoe paclIUpeHUe KUJIKOCTEH U TBEPIBIX Tel, 00bEMHOE U JIMHEHHOE
pacuiMpenre. AHrapMOHM3M TEIUIOBBIX KOJIE€OaHUI YaCTHI] BEIIECTBA KaK MPUUMHA
TEIJIOBOTO paCHIUpEeHHs Tell (Ha KaYECTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEpTUH B (PA30BBIX MEPEXOaX.

VYpaBHeHUE TEMIOBOTO OaaHca.

[ToBepxHoctHOe HaTspKeHHE. Ko3(phuIMEeHT MOBEPXHOCTHOTO HATSHKEHHUS.
Kanumisipasie siBnenus. J[aBineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlannaca.

TexHn4eckrue yCTpOWCTBA W TEXHOJIOTHUYECKHE TMPOLECCHL:  KUIAKHE
KPHUCTaJUJIbl, COBPEMEHHBIE MATEPHUAJIBI.

Jemoncmpayuu.

TermioBoe pacluupeHue.

CBOMCTBa HACBIIICHHBIX TapOB.

Kunenune. Kunenue nmpy noHM>XKEHHOM TaBJICHUM.

N3mepenune cuiibl MOBEPXHOCTHOI'O HATSKEHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.

KanunnsapHsie siBIICHUS.

Moenu HEHBIOTOHOBCKOU JKHIKOCTH.

CriocoObl M3MepeHus BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HaGmronenue manbix aedopmariuid.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKmMuKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenune yaenbHON TEIIOTHI TUIABJICHUS JIbA.

M3ydeHne CBOMCTB HACBIILIEHHBIX NTAPOB.

N3mepenre aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
ITOMEIICHUH.

N3mepenne ko3¢ duIueHTa MoBEpXHOCTHOTO HATSIKCHUS.

N3mepenue moayns FOnra.

HccnenoBanre 3aBUCMMOCTH  Jedopmanuu  pe3MHOBOro odOpasma OT
MPUIIOKEHHON K HEMY CHUJIBI.

Paznen 4. DaekTpoauHaMMKA.

Tema 1. Inekmpuueckoe no.ie.

OJNeKTpu3alusl Tel U €€ MpOSBICHHS. JJNEKTpUUeCcKur 3apsan. /IBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, [HUAJIEKTPUKA U  IOJYIPOBOJHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHHUs DIEKTPUYECKOIO
3apsna.

BsaumopaeiictBue 3apsaoB. Todyeunslie 3apsaasl. 3akoH KynoHa.

DiekTpudeckoe nojie. Ero geicTBre Ha JJIIEKTPUUYECKUE 3apsi/Ibl.



Hanpsok€anocts  anekTpudeckoro  mnojs. [IpoOubeiit  3apsa.  Jlunuwm
HaIpsKEHHOCTH 3JIEKTPUYECKOTO 1MoJs. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTO IMMOJdsA. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHne. lloTeHnmanbHas SHEprust 3apsiaa B AIEKTPOCTATHYECKOM TIOJIE.
[ToTeHuman 3neKTpocTaTuyecKoro noiist. CBA3b HANPSXKEHHOCTH TMOJS U Pa3HOCTH
NOTEHIIMAIOB ISl DJIEKTPOCTATUYECKOTO MOy (KaKk OJHOPOAHOTO, TaK U
HEOJHOPOJIHOTO).

[IpuHIUMIT CYyNIEPIIO3UIINY STEKTPUUECKUX TTOJIEH.

[Tome Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
pPaBHOMEPHO 3apsHKEHHOTO Mo 00BbEMy miapa. [lome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JHHUN HANpsHXKEHHOCTH OSTUX TMOJEH H
DKBUIOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B DJIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPs/IOB.

JnsnexTpuku B AJIEKTPOCTATUYECKOM  TMOJIE. Jlupnextpryeckas
IIPOHULIAEMOCTh BEILIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapannensHOE coenMHEHNE KOHIEeHCATOPOB. [locmenoBarenbHOe COeqMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

JIBrkeHne 3apsKEHHOW YaCTULBI B OJTHOPOJHOM BJIEKTPUUYECKOM IIOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JEKTPONpUOOpOB,
KOHJIeHCcaTophbl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHLKUII IEUCTBUS SJIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TJIACTHH.

Monens anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOIHUKH B 3JEKTPUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3auTa.

YCTpOUCTBO U AEUCTBUE KOHACHCATOPA IOCTOAHHOW U TIEPEMEHHOU EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUYECKOW NPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJIEHCAaTOopa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, navopamopnsie padomul, npaKmMmuKym.

OueHka cui B3auMOIEHCTBUS 3apSyKEHHBIX TEJ.

HaOnronenue npeBpanieHus 3Hepruu 3apsiKEHHOT0 KOHJEHCATOPa B SHEPT U0
W3JIy4YCHUSI CBETONO/A.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAIIEH KOHAEHCATOP.



Pacnpenenenue pa3HOCTH MOTEHLINAJIOB (HampsHKeHUs) npu
MOCJIEA0BATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanre paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKmMpuiecKuili mok.

Cuiia toka. [locTosiHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO TOKA. MCTOYHMKH
toka. Hampsokenue U u DJ1C é.

3akon Oma Jig yyacTKa IeMu.

DIEeKTpUIECcKOe COIIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro JJUHBI M IUIONMIAJM TMONEPEYHOTO CEUCHHS.
VY enpHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBaTenpbHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHHE MPOBOJHUKOB.
Pacuér pa3BeTBi€HHbIX nekTpuueckux neneil. [Ipasuina Kupxroda.

Pabota snextpuyeckoro Toka. 3akoH /xoyns—JIeHua.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbLAEIsEMas Ha
pesucrope.

OJIC u BHyYTpEHHEE CONPOTHBJICHUE HMCTOYHHMKAa ToKa. 3akoH Oma mid
MOJMHOM (3aMKHYTOM) DJIGKTPUYECKOW Ienu. MONIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonneHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHuyecknue yCTpOCTBA W TEXHOJOTHMYECKHWE IPOLIECCHI: aMIEpPMETD,
BOJILTMETP, PEOCTAT, CUETUUK DJICKTPUUECKON SHEPTHUHU.

Hemoncmpauuu.

N3mepenre cuiibl TOKa U HaIMPsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HANpSKEHUS NJI1 PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IU TTOTIEPEYHOTO CEUCHUsI M MaTepuaa.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA OT CONPOTUBIICHUS MIPU MOCTOSHHOM
HaIpsKEHUH.

[Tpsimoe u3amepenue I/]C. KopoTkoe 3amMbikaHuE TaJIbBAHUYECKOTO DJIEMEHTA
Y OIIeHKa BHYTPEHHET0 CONMPOTUBIICHHUS.

Crnioco0Obl coeTMHEHUsT UICTOYHUKOB Toka, J/[C Gatapeil.

HccnenoBanrie pa3HOCTU MOTEHIMATIOB MEXIY MOJIOCAMU MCTOYHMKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii 3kcnepumenm, nabopamopusie padomol, nPAKMUKYM.

HccnenoBanre CMEMIAHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro COpOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIbL TOKAa OT HANpPSKEHUS Ui  JIAMIIBI
HaKaJIUBaHMUS.

VYBenuueHue npenena u3MepeHus aMmrnepMerpa (BoJIbTMETPa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.



Hccnenosanune 3aBucuMoctd DJ{C raapBaHUYECKOrO 3JIEMEHTa OT BPEMEHH
IIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHMKA TOKa
OT CWJIBI TOKA B LIENN.

HccenenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTHA MCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 paznuunbix cpeodax.

OnekTpuyeckas MPOBOAUMOCTb  PA3JIMYHBIX  BELIECTB.  JIEKTPOHHAS
IIPOBOJMMOCTh TBEPJIBIX METAJUIOB. 3aBUCUMOCThH COIPOTHUBIICHHS METAJLIOB OT
TemMiiepaTypbl. CBEpXIpOBOANMOCTb.

DNeKTpUYeCKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

IlonynpoBOJHUKMY. CoOcTBeHHas U IIpUMECHast IIPOBOJAUMOCTD
NOJIyIpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUM TOK B JJIEKTPOJHUTAX. IDIEKTPOJUTHYECKAS IAUCCOLMALIAS.
Onexrtponn3. 3akoHbl Dapanes 1 3IEKTPOoIn3a.

OnexTpudyeckuid TOK B ra3ax. CaMOCTOATENbHBI M HECAMOCTOSTEIBHBIN
paspsl. Pa3nmuyHble TUIIBI CaMOCTOSATENBHOrO paspsiaa. Mosnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra30opa3psaHbIe
JaMIlbl, 3JIEKTPOHHO-JTydyeBas TpyOKa, MOJIyIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MEIH,
BBIIUIABKA AJIIOMHUHMS, dJIEKTPOHHAS MUKPOCKOIIUSI.

Hemoncmpauuu.

3aBHUCHUMOCTh CONPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

3akoHsl 3ekTposm3a dapazes.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

CpaBHEHME MPOBOAMMOCTH METAJIJIOB U MTOJIYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOIUMOCTD AHO/IA.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

Hao6mronenne ammekTpoimsa.

N3mepenne 3apsiaa OTHOBAJIEHTHOIO HOHA.

HccnenoBanne  3aBUCMMOCTM  CONPOTHUBIIEHUS  TEPMOPE3ZUCTOpPA  OT
TEMIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nyecKuil NPaKTUKYM.

CrnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUIM (PU3NYECKUX BEIUYUH.
OueHka rpaHul] NOrpeHOCTEN.

[IpoBeneHNEe  KOCBEHHBIX HW3MEPEHUH, MCCIEAOBAaHUNA  3aBUCHMOCTEU
(bu3MYeCKUX BEJIWYWH, MPOBEPKA MPEIJIOKEHHBIX THUIOTE3 (BBIOOp U3 pPabdoT,



ONMHMCAHHBIX B TEMAaTHYECKUX  pa3fenax «YUYeHUYECKUH  SKCIEpHUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBSI3H.

WN3yuenne kypca ¢usukum yrayonéaHoro ypoBHs B 10 kmacce
OCYILECTBIIETCS € YYETOM COJNEPKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypcaMu
MaTeMaTHUKH, OUOJIOTHUH, XUMUHU, Teorpapuu U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
nO3HaAHUA: SIBICHUE, HAYYHBIH (hakT, TUIIOTe3a, (PU3MYECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, ODKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: penieHUEe CUCTEMbl YypaBHEHUU. JluHelHas QyHKIMS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO.
BekTops! 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozua: mexannueckoe IBHKEHUE B KUBOW MpHUpoae, Audpdy3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KAroIIeW Cpensl,
yTuiau3anus OHOOPraHMYECKOro TOIUIMBA Ui BBIPAOOTKM «TEIJIOBOM» U
AIIEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSKCHHUE U KAIUJUIAPHBIC SBJICHUS B TIPUPO/IL,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOECHUE AaTOMOB U MOJEKYI,
MOJIb BELIECTBa, MOJISIpHAsh Macca, IOJIy4YeHHEe HaHOMATepHalloB, TEIJIOBBIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KHUIKHE KPUCTAIIIBI, DIIEKTPUICCKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS AUCCOIUAIINS, TaTbBAaHUKA, HIEKTPOHHAS
MUKPOCKOTIHSI.

T'eozpaghus: BnaxxHOCTH BO3TyXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodpa3oBaHue ABMKCHUN C UCMOJIb30BAaHUEM MEXAaHU3MOB,
yu€T CyXOro M OKHAKOTO TpPEHHS B TEXHHUKE, CTATUYECKHE KOHCTPYKIIUU
(KpOHIITEWH, pemeéTyaTble KOHCTPYKIIMHK), UCTOIb30BAaHUE 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUraTellb BHYTPEHHETO
CropaHus, mapoBasi TypOuHa, OBITOBON XOJOJMUJIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJly4YE€HUS COBPEMEHHBIX MaTepuasoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATHYECKasl 3alluTa, 3a3eMJICHHE SJICKTPONpPHOOPOB,
ra3opaspsaHbIe JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TahbBaHUKA.

11 KJIACC

Pa3znen 4. JaekTpoauHaMMKA.

Tema 4. Maznummnoe noJe.

B3anmoneiicTBUE TOCTOSAHHBIX MAarHUTOB W INPOBOJHUKOB C TOKOM.
MarnutHoe mnone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHmmMn cyneprno3unuu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHOW MHIYKIIMH.

MarauuTtHoe 1moJie IPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKA U
KpyroBoro Butka). OneIT Opcrena.



Cuna AmMnepa, €€ HanpaBJICHUE U MOAYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOYJb. JIBH>KEHHE 3apsHKEHHOW YacTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

MaruautHoe nosne B BemectBe. DeppoOMarHeTUKH, Napa- U TUAMarHeTUKH.

TexHn4eckrue yCTPOMCTBA M TEXHOJOTHMYECKUE IMPOLECCHl: NPUMEHEHHE

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH dJIEMEHTAPHBIX YACTHIL.
Hemoncmpauyuu.

Kaptuna  nuHMA  WMHAYKOMM ~ MardHATHOTO — IIOJISL  IIOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIMH MOJIA JJIMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3AMKHYTOI'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cumel JIopeH11a Ha HOHBI DJIEKTPOJIUTA.

Habmroienue nBUKEHUs IMy4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMT JNEUCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomol, nPAKMUKYM.

HccenenoBanye MarHUTHOTO I10JIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (eppOMarHeTUKOB.

HccnenoBanne neMCTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.

N3mepenne cuitbl Amriepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHIYKIMY HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. InekmpomacHumnan UHOYKYUA.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
uaaykuuu. OJIC wuHAyKnuu. 3aKOH 3JIEKTPOMArHUTHOM uWHaykuuu Papanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

O/1C vmHOyKUMKM B NPOBOJHUKE, ABMKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTymika HMHAYKTUBHOCTHM B LENH ITOCTOSTHHOTIO TOKA.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IMPOLECCHl: MHAYKIMOHHAS
M€Yb, COJICHOU/, 3aIIUTa OT JIEKTPU3ALMH TEJl MPU ABUKEHUH B MArHUTHOM I10JIE
3eMuIH.

Hemoncmpauyuu.

HabGmronenue siBjeHUs 3JIeKTPOMAarHUTHOM UHYKIIUU.



Uccnenoanne 3aBucumoctd OJIC MHAYKIHH OT CKOPOCTH H3MEHEHUS
MAarHuTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tamenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LEIIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OnpeneneHue HHIYKIUU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIUH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEprur). BeiBoj
JMHAMUYECKOT0 OMUCAHUSI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHWN HCXOJHOMN
BEJTMYMHBI C aMITUTY/IaMU KOJICOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuck K0e0aTeTLHOTO IBUKCHHUS.

HaOmronenre He3aBUCUMOCTH TIeprojia MaJlbIX KOJeOaHul rpy3a Ha HUTU OT
aMILTATYIBI.

HccnenoBanue 3aTyxarmux KojaeOaHuii U 3aBUCUMOCTH Teproaa CBOOO HBIX
KOJICOAHMI OT COTPOTHBIICHHUS.

UccnenoBanue koyiebaHUM Tpy3a Ha MACCUBHOM TMPYKHHE C LEJbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UaeaAIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0OH COXpaHEHUs YHEPTUU NPU KOJeOaHUSIX Ipy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.



Yuenuueckuii sxcnepumenm, nadbopamopnuvie padbomoi, npaKkmuKym.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiTHUKOB.

W3ydeHne 3aKOHOB ABM)KECHHUS TeJa B X0/I¢ KOJIeOaHH Ha yIpyrom MmojABeECeE.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOaHUH.

HccnenoBanue BoIHYKICHHBIX KOJIEOAHUIA.

Tema 2. InekmpomazHummuosle Ko1e0anus.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
ueanbHOM KoJsiebatenbHOM KoHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsia KOHJEHCcaTopa ¢ aMIUIMTY/I0M CHJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUU B UACATBHOM KOJEOATEIIbHOM KOHTYDE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJIeOaHus. BrinyxaeHnbie
AJIEKTPOMarHUTHBIE KOJIeOaHusl.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3iudHoi dopme
3aBUCUMOCTH IEPEMEHHOI'O TOKA OT BPEMEHH.

CuHyconanbHbId NEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlIKa
VMHIYKTUBHOCTH B LIE€NU CHHYCOMJAIBHOIO MEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

WneansHbiii  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON SJHEPTUH.

DKOJIOTHYECKHE PHUCKM TMpU MPOU3BOJACTBE 3JeKTpodHepruu. KynbTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCEHEBHOM KU3HU.

TexHndeckrue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, F€HEPATOP MEPEMEHHOT0 TOKA, TMHUH JIEKTpOIepeiay.

Hemoncmpauuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIH.

['eneparop He3aTyXarOLUX JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopenp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BrIHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onaHc mnpu MOCIENOBATENIBHOM COEAUMHEHUHU PE3UCTOPa, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoiCTBO 1 IPUHITUTT ICUCTBUS TpaHCHOpMATOpA.

Mopenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



N3yyenue tpancpopmaropa.

HccnenoBanne MEpeMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIWHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH NTEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHusi. llomepeunbie u
IIPONOJBbHBIE BOJHBL. l[lepuon, CKOpOCTh pacnpoCTpaHEHWsT W JUIMHA BOJIHBL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XeHHE, MpeloMJIeHHe, MUHTephEpeHLUs H
TudpaKIms.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymMOBOE€ 3arpsi3HEHUE OKPYIKAIOIIEN CPEBL.

DJIEKTPOMAarHUTHBIC BOJHBI. Y CJIOBUS U3JIYYCHUS JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTaius BEKTOPOB B 3JIEKTPOMArHUTHOUW BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTPaX€HHE,  IPEJOMIICHHE,
noJisipu3anysi, HHTepdepeHus u qudpaKius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOLIENH CPEIBI.

TexHndeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbBIC
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusb,
YABTPA3BYKOBAsI JUATHOCTUKA B TEXHUKE U MEAUIIUHE.

Hemoncmpauuu.

OO0pazoBaHue U paclpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HaOmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KOJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, TOJSIpU3als, udpaKius, HHTephepeHITHs.

Oo6napy:xeHue HHGPaKpacHOro U ylabTpapuoIeTOBOr0 U3TyUEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHnne pacnpocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosIMHEWHOE pacIpOCTpaHEHUE CBETA B OJAHOPOAHOM cpene. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.



OTtpaxkeHue cBera. 3aKOHbI oTpaxxeHus ceta. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkanie. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npesnomMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOLICHWE JUIMH BOJIH NPHU NEPEXOJE MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully pa3zena IByX ONTUYECKUX CPE/l.

Xon nyueit B mpusme. ducnepcusi cBera. CioxkHBI cocTaB 0eloro cBeTa.
IBerT.

[lonHoe BHyTpeHHEE OTpaxkeHue. [IpenenpHbIil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

CobOuparonie u pacceuBaromue JuH3bl. ToHkass nmH3a. DokycHoe
paccTosTHUE W ONTHYECKass CUja TOHKOM JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
pPAcCTOSIHUSL TOHKOW C(EpPUYECKON JIMH3bI OT €€ IeOMETPUU U OTHOCHTEIBbHOTO
ITOKA3aTeIIs MPEITOMIICHUSL.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xoa ayda, MPOLIEAIIETO JUH3Y IO0J IPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOM B
cOOMpAIOLIUX U PACCEUBAIOIINX JMH3aX U UX CUCTEMAX.

OnTuyeckue npubopsl. Paspemaromas cnocoOHOCTh. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenensl MpUMEHUMOCTHA T€OMETPUYECKON ONTHKHU.

BonnoBass ontuka. WuTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepbl KIacCHYECKHUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [QudpakuronHas pemérka. YcCIoBUE HaOIIOIEHUS
[JIaBHBIX ~MAaKCMMYMOB TIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHH4eCcKkrue yCTpPOWCTBA M TEXHOJOIMYECKUE IMPOLECCHhl: OYKH, JIYIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MPOCBETIICHUE
OTITUKH, BOJIOKOHHAS ONTHKA, TU(DPaKIIMOHHAS pEIIETKa.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne nmpeaomMiIeHUs CBETA.

Hab6nrogenue nogHoro BHyTpEeHHEro oTpakeHus. Mozennb CBETOBO/IA.

HccnenoBanne XoJa CBETOBBIX ITYYKOB 4YEpe3 IUIOCKOMAPAILIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.

Mopenu Mukpockona, TeJIecKona.

HaGmronenue natepdepeHinu cpera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.



HaGmronenue nudpakimu cBeTa.

N3yuenne nudppakiiMOHHOW PEIIETKH.

HabGmrogenue nudpakiimoHHOTO CIIEKTpa.

HaOmronenue nucnepcuu cBera.

HabGnronenue noasipuszaluy CBeTa.

[IpuMeHeHUE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHne nokasaTesns NpeJoMIIEHHS CTEKIIA.

HccnenoBanrme 3aBUCUMOCTH (DOKYCHOTO pAacCTOSHUS OT BemecTBa (Ha
pUMEPE KUJIKHUX JIHH3).

N3mepenrie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONTUX JIMH3.

[TonmydyeHue n300paxkeHus: B CUCTEME U3 IUIOCKOTO 3€pKaJia U JIMH3BI.

[Tomyuenune n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTEpPEpeHIInN U MOJISIpU3aIUU CBETA.

N3ydeHne noyisipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINY JIa3epPHOTO U3TyUYCHUS HA IBYX IIEISIX.

HaOmnronenue aucnepcum.

HaOmronenue u ucciaegoBanue quppakiimOHHOTO CIIEKTpa.

N3mepeHnune IrHbI CBETOBOM BOJIHBI.

[Tonmydyenue criekTpa U3ITy4EHHUS] CBETOJIMOMA MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  TPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue npruMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEIJIEHUE
BPEMEHH U COKpAIlCHUE JTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPruel U UMITYJILCOM PEIATUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.

TexHuyeckue YCTpOMCTBA M TEXHOJOTHYECKHE IMPOIECChl: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTETHU 3apSXKCHHBIX YaCTHIL.

YyeHn4eckuil SKCIIEPUMEHT, JIa00paTOpHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HOHEPrUM  PEIATHUBUCTCKUX 4acTUll (MO
dboTorpadusiM TPEKOB 3aPSXKEHHBIX YACTHUI] B MATHUTHOM MOJIE).

Paznen 7. KBantoBasi ¢pusunka.

Tema 1. KopnycKyaapHho-60110801 0yaiu3m.

PaBHOBecHOE TEIIOBOE H3NyueHUE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cmenienus: Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.



dotoadpdext. OnbiTel A. I'. CroneroBa. 3akoHsl GoTodddexra. YpaBHEeHUE
Ouamreitna s hotodddexra. «KpacHas rpanuinay gotodaddekra.

JlaBnenue cBera (B UYAaCTHOCTH, [JaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAONIYI0O M a0COJMIOTHO OTpakaromyto moBepxHOCTh). Ombrter I1. H.
Jlebenena.

BomnHoBseie cBolicTBa yactull. Bomusl ne bpouns. [{nvHa BonHbI Ae bpoiiis u
pasMepbl O0OJaCTH JIOKAJIM3alMu JBWXKYyIleWcs d4actuibl. KopmyckymnsipHo-
BOJTHOBOU Jyanu3Mm. J[udpakmus 351eKTpoHOB Ha KpUCTAIIIAX.

Crnenu¢uka nsmepenuit B Mukpomupe. COOTHOILIEHUSI HEOoNpeaenEéHHOCTeH
['eiizendepra.

TexHuyecknue yCTpOHCTBA M TEXHOJOTHYECKUE MPOLIECCHI: CHEKTPOMETP,
dboTornemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJIMO/I.

Hemoncmpauuu.

®doTo3(ddeKT Ha YyCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeIIHET0 poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHBJIEHUS  MOJYNPOBOAHUKOB  OT
OCBELIEHHOCTH.

CBeToaunon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

UccnenoBanue GpoTope3ucTopa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOAMO] OT HAIIPSIKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOEHUs atoma. IlnaHerapHas MoJenb aToMma
Pezepdopaa.

[Toctynarel bopa. U3nydyenue u norjomieHue GOTOHOB MPHU MEPEXoie aToMa
C OHOTO YPOBHSI JHEPTUU HA IPYTOM.

Buapl ciektpoB. CrieKTp YpOBHEW 3HEpruu aToMa BOJAOPO/A.

CrnoHTaHHOE U BBIHYKJIEHHOE U31yueHue cBeta. Jlazep.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopaa.

HaOmronenune mMHENYaThIX CIIEKTPOB.

YCTpONCTBO U NCUCTBUE CUYETUMKA MOHUZUPYIOIIUX YACTHLI.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HaOnronenue nMHENYaTOro CeKkTpa.

HccnenoBanne CrekTpa pa3peKeHHOT0 aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocrosiHHou Punbepra.



Tema 3. Dusuka amomHnoz20 A0pa u INEMEHMAPHBLIX YACHIUY,.

Hyxnonnas moaens snapa [elizenOepra—lMBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. N30Tormsl.

PagnoaktuBHOCTh. Anb(a-pacnaa. DNEKTPOHHBIH M TIO3UTPOHHBIN OeTa-
pacman. [ 'amma-n3nyyeHue.

3akOH pPaJMOAaKTUBHOTO pacnaja. PaguoakTHBHBIE HW30TONBI B IPUPOJE.
CBoiICTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BIusgHME paIMOAaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EctecTBenHblil poH u3nydenus. Jlozumerpusi.

OHeprus CBA3HM HYKJIOHOB B siipe. Saepubie cuibl. JledekT Macco sapa.

Anepublie peakuuu. [lenenue u cunres saep. SAnepueie peaktopsl. [Ipodremsl
YIPABJISIEMOTO TEPMOSJEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonap! perucTpanyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTABHBIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CrannaptHO Mozenu. KBapKk-TJIFOOHHAs MOJENb aIPOHOB.

®uzuka 3a npenenamu CrangaptHo Mozenu. TéMHass Marepus U TEMHas
DHEPIusl.

EnuHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, siepHbIi  peakTop, TEPMOSACPHBIN peakTop, aTomMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanre TpeKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

HccnenoBanre paguoakTUBHOIO (DOHA C UCIOJIb30BAaHUEM J03UMETPA.

N3ydenue noriomuieHus 0eTa-4acTUl] aTFOMUHUEM.

Pa3znen 8. JiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Otansl pa3BuTUA acTpoHOMUU. [IpuKknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
actpoHoMuu. [IpuMEeHMMOCTb 3aKOHOB (DU3UKU MJIE OOBACHEHHS] TMPHUPOJIbI
KOCMHUYECKHX 00BEKTOB.

MeTonbl aCTpOHOMHUYECKHX HccienoBaHU. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PaJHOTENIECKOIIbI, BHEATMOC(EpHAsi aCTPOHOMHUSL.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBUKEHUE.

ConuHeyHas cucTema.

Connne. ConHeuHasi akTUBHOCTb. McTounuk sHepruu CoitHIa U 3BE3/I.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH. J(narpaMma «CEKTPaJIbHbIN KJIACC —
CBETHUMOCTBY». 3BE3Mbl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM NOCIENOBATENBHOCTH. BHYTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUHU U 3Boatounn ConHua u
3BE3/1. DTallbl )KU3HU 3BE3].



Muneunsiii [Iyte — Hama I'anaktuka. I[lonoxxenue u nBukeHue CosiHIA B
Nanaktuke. Tumnsl ramakTuk. PaguoranakTuku U kBasapbl. YEpHBIEC IBIPHI B SIpax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenTukTOBOE M3TydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue navnwoenus.

Habmonenust 38€31H0T0 HEOa HEBOOPYXKEHHBIM TJIA30M C HCIIOJIB30BAHUEM
KOMITBIOTEPHBIX TPWIOKCHUHN I ONPENeSICHUs MMOJI0KEHN HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3aus (CeBEpHOro MOJIyIIapusi U SIPKUE
3BE3/BbI.

HaGmrogenuss B Tteneckon JlyHbI, IUIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOILJICHHM.

Du3nYecKUil MPAKTUKYM.

CrnocoObl u3MepeHus pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUIN (PU3MYECKUX BEJIUYMH.
OueHka rpaHull MOrpenIHOCTEM.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpPKA NPENJIOKEHHBIX THMNOTE3 (BBIOOp H3 pPador,
OMMCAHHBIX B  TEMATHYECKUX  paszleiax «YUYEHUYECKUUA  DKCIICPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o01marouee MOBTOPEHUE.

OO6o001IeHne U cucTeMaTH3alys CoJiep KaHusl pasfeioB Kypca «MexaHukay,
«MonexynsipHast pu3znuKa U TepMOJIUHAMUKAY, «INEKTpoauHaMuKay, «Konebanus
U BOJHBI, «OCHOBBI CHEIMAIBbHOW TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
buzukay, « IeMEHThl ACTPOHOMUU U aCTPODUUKI).

Ponp ¢u3ukm uW acTpoOHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAJIBHON M ATHYECKOM chepax MesaTeTbHOCTH YEIOBEKa, POJib U MECTO (PU3UKHU
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE ONUCATEIBbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIBHOM M  MPOTHOCTHYECKOW  (DyHKIIMIA
bu3nyeckoil Teopuu, poiib GU3NIECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (¢u3NUeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KapTUHBI MUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTABICHUNA O IPUPO/IE.

Me:xnpeaMeTHbIE CBS3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCS C YYETOM COJEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€U C Kypcamu
MaTeMaTHUKH, OMOJIOTHH, XUMHUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYUHO20
no3HanuA: SBJICHUE, HAay4YHbId (aKT, rumnotesa, (u3MveckKas BEIUUYMHA, 3aKOH,



Teopusi, HaOIIOJEHUE, OSKCIEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, ITUpoBas 1adbopaTopusi.

Mamemamuxka: penieHUE CHUCTEMbl YpaBHEHHU. TpUTrOHOMETpUUYECKHE
(GYHKIIUHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOpPHI M MX MPOEKIUU HA OCH KOOPJWHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX GYyHKUUNA. [Ipu3Haku 1TOMOOUS TPEYTrOJBHUKOB,
OTpeJIeNIeHHE TUIONIAIU TIIOCKUX QUryp u 00bEmMa Tel.

Bbuonozcun: >nektpuyeckue SBICHUS B JKUBOW MpPUpONE, KoyieOaTeIbHbIC
JBWKEHUS B JKMBOM NPUPOJAE, SKOJOTMYECKHE PUCKHM TPH MPOU3BOJICTBE
AIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEH  cpensl,
yJIbTPa3BYKOBasg JUArHOCTUKA B MEJUILMHE, ONTUYECKUE SIBJICHUA B KUBOU
IPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€JI, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJu3.

I'eocpagua: mMarHuTHBIE TIONIOCA 3€MJIM, 3aJ€KH MAarHuUTHBIX  PYA,
doTochEMKa 3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocua: TUPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpOJABUTATENb KOOH, reHepaTop MEPEMEHHOI0 TOKa, WHAYKI[MOHHAS IEYb,
JIMHUM 3JIEKTPONEpeay, 3JIEKTPOIBUraTelb, pagap, paIuONpPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAs OaTtapes, CIyTHUKOBBIE
NPUEMHUKH, I€pHAsi SHEPreTUKA U SKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA YPOBHE CPEJHET'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATHBI

JInuHOCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WUIMCH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaau3alii OCHOBHBIX HAIpaBJICHUHN
BOCIIUTATEJIbHOM AEATEIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e cpopMHUPOBAHHOCTH IPAKTIAHCKOMN MO3UIIMK 00YYAIOIIErocsl Kak aKTUBHOTO
Y OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIECTBA;

® [PUHSATHUE TPAJAUIHUOHHBIX OOIIEUETOBEUECKUX T'yMAaHUCTUYECKUX H
JIEMOKPAaTUYECKHUX LICHHOCTEW;

® T'OTOBHOCTb BECTHM COBMECTHYIO JEATEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIiy;

® YMECHHE  B3aUMOJICKCTBOBAThH C  COLMAJBHBIMM  WHCTUTYTAMH B
COOTBETCTBHHM C UX PYHKIUSIMU U Ha3HAYCHUEM,;

® TOTOBHOCTbH K TYMAaHUTAPHOW U BOJIOHTEPCKOU EATEIIBHOCTH.

NAaTPUOTUYECKOT0 BOCIIUTAHUSA:

¢ chopMHPOBAHHOCTH POCCUHCKOM TpaKIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

® [ICHHOCTHOE€ OTHOUICHHWE K TOCYJAPCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

¢ cpopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEICHNS,

® CIIOCOOHOCThH OIICHWBAThH CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOI0;

® OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHNUE YCTOMYUBOTO OYTyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

® 5CTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYasg JCTETUKY HAay4dyHOIO
TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMSA:

® TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHUIO U CaMOOOpa30BAHMIO B

00nacTH GU3HMKHU Ha MPOTSKEHUU BCEH KU3ZHHU.



® UHTEpEeC K pasnuyHbIM chepam npodeccrnoHaIbHON AESITeNbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;
IKOJIOTHYECKOr0 BOCIIUTAHUA:
¢ c(OPMUPOBAHHOCTh 3KOJOTMYECKOW KYJIbTYpPbl, OCO3HAHUE TIJI00AIBHOIO
XapakTepa dKOJIOTMYECKUX Mpodiiem;
® IJJAHUPOBAHME W OCYILECTBICHHE JEHUCTBUH B OKpYXAlOLEHd cpelne Ha
OCHOBE 3HaHUS LEJIEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;
® paCIIMpPEHHE OIbITa JEATEIBHOCTH HKOJIOIMYECKON HaAIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKeE.
LHEHHOCTH HAYYHOT'0 MO3HAHUS:
¢ c(hHOPMUPOBAHHOCTH MHUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;
® OCO3HaHWE I[ICHHOCTH HAy4YHOW JAESITEIBHOCTH, F'OTOBHOCTH B IIPOLECCE
U3ydeHus  (QU3MKM  OCYHIECTBJIATH  HPOEKTHYHD M HCCIEIOBATENbCKYIO
NEeATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE yUeOHbIE el CTBUA
ba3oBble Jijornueckue aAeMcTBUA:

® CaMOCTOSITEIBHO  (OopMyNIHpOBaTH W  aKTyallM3MpPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

® ONpeACIATh MENH ACATECILHOCTH, 3aJaBaTh IapaMeTpbl U KPUTECPUU HX
JIOCTHIKCHHUS,

® BBISIBISATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B pPacCMaTpHUBACMBIX
(bU3NYECKUX SIBICHUSIX;

e pa3pabaThIBaTh IUIAH PEIICHHS MPOOJIEMBI C YIETOM aHAIM3a UMEIOITUXCS
MaTepHaNTbHBIX M HEMATePHUATIbHBIX PECYPCOB;

® BHOCHUTHh KOPPEKTHUBBI B JCATCIBHOCTh, OIICHUBATH COOTBETCTBHC
pEe3yIbTaTOB MEJISIM, OIEHUBATh PUCKH ITOCIICICTBHUH IEITCILHOCTH;

® KOOPIMHHUPOBATH M BBIMOJHATH padOTy B YCIOBHUSIX PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

® pa3BHUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS.

® BJIaJICTh HAYYHOW TEPMUHOJIOTUEH, KITFOUEBBIMHU MOHSITHSIMHU U METOJIaMH
(bu3nYeCcKO HAYKH;

® BJIaJICTh  HaBbIKAMH  y4€OHO-HCCIIEIOBATEIILCKOM M MPOEKTHOM
NEATeIbHOCTH B 00yacTM  (U3UKH, CHOCOOHOCThIO W TOTOBHOCTBIO K



CaMOCTOSITEIbHOMY TOMCKY METOJOB PELICHUs 3a/1a4 (U3HUECKOr0 COACpKAHMUS,
NPUMEHEHHUIO Pa3IMYHbIX METOIOB MO3HAHNUS;

® BJAJETh BHUJAMHU JCATEIBHOCTH IO TMOJTYYCHHIO HOBOTO 3HAHUA, €ro
UHTEPIIPETAlUY, MPeoOpa3OBaHUI0 M TPHUMEHEHUIO B PAa3IMYHBIX Y4eOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKU;

® BLISBIIATH NMPUYUHHO-CIICJCTBEHHBIE CBS3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

® aHAIM3MPOBATh TMOJNyYEHHBIE B XOJI€ pEIICHUS 3aJayd pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

e CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a7aud B 0Opa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YYEHUH (DU3UKU;

® JaBaTh OIICHKY HOBBIM CUTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIH OIBIT;

® yMeTh TMEPEHOCUTh 3HAHUS 10 (HU3UKEe B MPAKTUYECKYIO O00JIaCTh
KU3HECITSIIbHOCTH;

® yMEThb MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

® BBIJIBUTaTh HOBBIE HJIEH, PEAJIaraTh OPUTHHAIBHBIC TIOAXO/IbI M PEIICHNUS;

® CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUS.

Pabora ¢ undpopmaunmeii:

® BJA/IeTh HaBbIKAMU MOJYYEHUS HHPOPMALUU (PU3NUECKOTO COACPIKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISATh IOMCK, aHaJu3,
CUCTEMAaTH3alMI0 U HHTEPIpETalni0 MHPOPMALMU Pa3iIMYHbIX BUAOB U (HOpM
MIPEICTABICHNUS;

® OIICHMBATH JOCTOBEPHOCTH HH(OpMALIHHL;

® WCIONB30BaTh CpeACTBA MHGOPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3aa4 ¢ CcOOMIOJIcHHEM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TUTUEHBI, pPECcypcocOepexeHMs, TMpaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

® CO3[1aBaTh TEKCThI (PU3MUECKOTO COACpN aHUS B pas3auuHbIX (opmaTax c
yu€TOM Ha3zHaYeHHsI MHPOPMAITUH U 11EJICBOU ayAUTOPHH, BHIOMPAs ONTUMAIBHYIO
¢dbopMy mpeAcTaBIeHUS U BU3yaTHU3aIINN.

KoMMyHHKaTHBHBbIE YHHBePcaIbHble YueOHbIe JeliCTBUS:

® OCYIIECTBISATH OOIIEHHME Ha Yypokax (U3MKK U BO BHE-YPOUHOMH
NeSITEIbHOCTH;

® pacro3HaBaTh MPEANOCHUIKA KOHQMIMKTHBIX CHUTyallUd M CMSAr4arh
KOH(JIMKTHI;



® DPa3BEPHYTO M JOTHMYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

® TIOHMMAaTh U UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYAIbHON
paboThI;

e BHIOMpaTh TEMAaTUKy M METOJAbI COBMECTHBIX JCUCTBUN C YUETOM OOLIMX
WHTEPECOB M BO3MOKHOCTEH Ka)KI0r0 YjieHa KOJUICKTHBA,;

® [PUHUMATh II€JIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh JCHCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,
pacmpenenarb poju ¢ Y4€TOM MHEHHH YYacTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

® OIICHMBAaTh KAa4eCTBO CBOETO BKJIaJa W Ka)XJOrO YJacTHMKA KOMaHIbI B
o0l pe3yabTaT N0 pa3padOTAHHBIM KPUTEPHUSIM;

e mpejjaraTh HOBBIE MPOEKTHI, OLICHUBATh HJEH C IO3ULUU HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

® OCYIIECTBIISATh IO3UTUBHOE CTPATETMYECKOE TIOBEJIECHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerysiTUBHBbIE YHUBEpPCaJbHbIe yUeOHbIe JAeilicTBUS

Camoopranusanus:

® CaMOCTOSITENIbHO OCYILECTBIISTh O3HABATENIbHYIO AESITEIbHOCTh B 001aCTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

® CaMOCTOSITENIbHO COCTaBIISATH IUIAH PEIICHUS PACUETHBIX M Ka4eCTBEHHBIX
3a7a4, MJIaH BBIMOJIHEHUS MTPAKTUIECKON pabOThI ¢ yUETOM MMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

® JaBaTh OIICHKY HOBBIM CHUTYAIIHIM;

® PACIIUPATH PAaMKH Y4EeOHOTO TIpeIMeTa Ha OCHOBE JIMUHBIX TPEAIOUTEHHH;,

® JlenaTh OCO3HAHHBIA BBIOOp, ApryMEHTHpPOBaThH €ro, OpaTh Ha cebs
OTBETCTBEHHOCTH 3a PEIICHUE;

® OILICHHWBATh MPUOOPETEHHBIN OIIBIT;

® CrocoOCTBOBAaTh (DOPMUPOBAHHUIO M TPOSBICHUIO IPYIUIUU B OOJACTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBIA HHTEJJIEKT:

® aBaTh OIICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTUBHI B JCSITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

® BIAJETh HAaBBIKAMHM TMO3HABATENbHOM pedIeKCUH KaK OCO3HAHMS
COBEpIIAEMBbIX JEHCTBHUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJNbTaTOB H
OCHOBaHUIM;

® UCHOJB30BaTh MPUEMBI pedICKCUU Uil OLIEHKH CHUTyallud, BbIOOpa
BEPHOIO PEIICHUS;



® yMETh OIICHWBATh PHCKA W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 HUX
CHUKCHHUIO;

® [IPUHUMATh MOTHBBI W apPTyMEHTHI IPYTrUX MPH aHAIW3e pe3yIbTaTOB
NEeSATEeTbHOCTH;

® IIPUHUMATH Ce0s, TOHUMAsi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

® IPUHMMATh MOTHBBI M apryMEHTBHI JPYIHMX IPH aHAJIW3€ PEe3yJIbTaTOB
JeSITEIIbHOCTH;

® TIpHU3HABaTh CBOE MIPABO U MPABO JPYTUX HA OIMIHUOKH.

B mporiecce TOCTHKEHUS THYHOCTHBIX PE3yJIbTATOB OCBOCHHSI IPOTPAMMBI 10
buszuke g ypoBHS cpeaHero oOmero o0pa3oBaHHMs Y  OOyYarOIIMXCS

COBEPIIICHCTBYETCS OMOIMOHAIILHBIN HWHTEJUICKT, TIPEAIOJIar aFOIIHIA
c(hOpMHUPOBAHHOCTb:
® CaMOCO3HAHHUSA,  BKIIOYAIOMIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HMOIIMOHAJILHOE COCTOSIHME, BHJIETh HANpPABJICHUS pPa3BUTHUA COOCTBEHHOM
AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

® CaMOPETYJMPOBAHHUS, BKJIIOYAIONIECTO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTUPOBATHCI K
AYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

® BHYTPEHHEH MOTHBAIIMU, BKIIIOYAIOIIEH CTpEMJICHUE K IOCTHXKCHHIO IEIH
U YCIIeXy, ONTHUMHU3M, UHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOJS M3 CBOMX
BO3MOKHOCTEH;

® ODMIIATHUH, BKJIIOYAIOMICH CIMOCOOHOCTH TOHMMATh AMOIIMOHAIBEHOEC
COCTOSIHUE JIPYTUX, YIUTBIBATh €r0 MPHU OCYIIECTBICHUU OOIIEHNUS, CITOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

® COIMANBHBIX HABBIKOB, BKIIOYAIOIINX CIOCOOHOCTh  BBICTPAWBATh
OTHONICHUS C APYTHMMH JIOAbMH, 3a00THTHCS, TPOSBIATH MHTEPEC W pa3peliaTh
KOH(DIIUKTHI.

INPEAMETHBIE PE3YJIBTATHI

K xonmy oOydenust B 10 knacce npeaMeTHbIE pe3ysbTaThl HA YIIyOJIEHHOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:

® I[OHMMaTh POJb (HU3UKK B DKOHOMHYECKOH, TEXHOJOTHUECKOM,
HKOJIOTUYECKOM, COLMAIbHON U 3TUYECKON cepax NesTeTbHOCTH YeJOBEKa, POJIb
U MecTo (U3MKM B COBPEMEHHOM HAay4yHOW KapTUHE MHpa, 3HAYCHUE
OMKCATENIbHOM, CHUCTEeMAaTU3UPYIOIIeH, OOBSICHUTENBHOW U MPOTHOCTUYECKOU
byHKIM  U3NYECKON TEOpUHM — MEXaHUKH, MOJIEKYSIpHOH (U3UKH U
TEPMOJIUHAMHUKH, POJIb (DU3NIECKON Teopuu B (POPMUPOBAHUU MPEICTABICHUN O
bu3nUecKoil KapTUHE MUPA;



® pa3nuyaTh YCJIOBUS TPUMEHHMOCTH MOJelell (U3UYECKUX Tel W
MIPOILIECCOB (SIBJICHUH ): HHEPIHAIbHAS CUCTEMAa O0TCUéTa, adCOIIOTHO TBEPIOE TETIO,
MaTepuajbHas TOYKa, pABHOYCKOPEHHOE JBHXKEHHE, CBOOOJIHOE TaJICHUE,
abCcoMoTHO yrpyras Aedopmaliusi, abCOIOTHO YIPYroe u abCOMIOTHO HEYNPYyroe
CTOJIKHOBEHHS, MOJICNIM Ta3a, *UIAKOCTH U TBEPAOTrO (KPUCTALIIMYECKOTO) Tena,
UJCaJbHBIN T'a3, TOUEUHBIN 3apsi, OMHOPOIHOE 3IEKTPUUECKOE MOJIE;

e pasznuyarh YyciaoBus (TpaHuLbl, OOJACTH) NPUMEHHMOCTH (PUINUECKUX
3aKOHOB, TIOHMMATh BCEOOHIM XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

® AHATU3UPOBATH M OOBICHATH MEXAHMYECKHE TMPOIECChl U SIBICHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUST U 3aKOHbl MEXaHUKH (OTHOCHUTEIbHOCTh
MEXaHUYECKOTO ABUKEHUS, (DOPMYJIIbI KHHEMATUKH PaBHOYCKOPEHHOTO JIBUKCHHUS,
npeoOpa3zoBanusa ['anunes st CKOpPOCTH M IepeMenieHusi, 3akoHbl HpIOoTOHAa,
MPUHIUMIT OTHOCUTEIIBHOCTU ['anunesi, 3aKOH BCEMHUPHOTO TITOTEHUS, 3aKOHBI
COXpPAHECHHUS HUMIYJbCa M MEXaHUYECKOM »HHEPruH, CBsSI3b padOThl CHUJIBI C
W3MEHEHUEM MEXAaHWYECKOW SHEPIrHuH, YCIOBUS PAaBHOBECUSI TBEPAOIO Tela), MpU
3TOM HCIIOJIb30BATh MAaT€MaTUYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBaThb YCIIOBUS
MPUMEHUMOCTH (U3UYECKUX 3aKOHOB: MpeoOpazoBaHui [‘anuies, BTOporo u
TPETHETO0 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHWs HMMIYJbCA WU MEXAHUYECKOU
DHEPIrUH, 3aKOHA BCEMUPHOT'O TATOTCHHUS;

® AHAJTU3UPOBATh U OOBSCHATH TEIUIOBBIC MPOIECCHI U SBJICHHS, UCIIOJIb3YSI
ocHoBHbIe ojokeHuss MKT u 3akoHBI MOJIEKYIISIpHON (U3UKK U TEPMOJIUHAMUKA
(CBSI3b NaBJICHUSI HJICATTLHOTO Ta3a CO CPeHEN KUHETUYECKOW dHEPTUel TEIJI0OBOTO
JBW)KCHUS M KOHIIEHTPAIlMENW €r0 MOJIEKYJ, CBSI3b TEMIIEPATypbl BEIIECTBA CO
CpeoHEW KUHETHMYECKOW JHEPruel TEIIOBOTO JABWKEHUS €ro 4YacTHll, CBS3b
JIaBJICHUsI WJICAIBHOTIO Ta3a C KOHLEHTpALMEW MOJIEKYJI M €ro TeMIepaTypou,
ypaBHeHHEe MenzaeneeBa—Kianeipona, mepBbld 3aKOH TEPMOIAWHAMHUKH, 3aKOH
COXpaHEHHUs SHEPrMM B TEIUIOBBIX TpolEeccax), MHpU ITOM HCHOJIb30BaTh
MAaTEMATUYECKOE BBIPAXKCHUE 3aKOHOB, YKa3blBaThb YCJIOBUS MNPUMEHUMOCTH
ypaBHeHUsI MeHeneeBa—Knaneiipona;

® AHAJTU3UPOBATH M OOBICHATH DIEKTPUYECKHUE SIBIICHUS, WCIOJb3YS
OCHOBHBIE TMOJIOKEHUSI M 3aKOHBI AJIEKTPOAMHAMHUKK (3aKOH COXpPaHEHHS
AIEKTPUYECKOTO 3apsAa, 3aKOH KyioHa, MOTEHUHATbHOCTh 3JIEKTPOCTATUYECKOTO
MOJIsi, NPUHUMUN CYINEPNO3ULMU DICKTPUUECKUX TMOJIEH, TPU ITOM YKa3bIBas
YCIOBUSI TPUMEHUMOCTH 3akoHa KyrloHa, a Takke NPaKkTHYECKH BaKHbBIC
COOTHOILIEHHS: 3aKOHBI OMa JUIsl yJacTKa LENH U IS 3aMKHYTOW 3JEKTPUYECKOM
nenu, 3akoH JDxoyns—Jlenna, mnpaBuna Kupxroda, 3akonbr dapanes mis
AIEKTPOJIN3A);

® ONUCHIBaTh (PU3UYECKUE TMPOIECChl M SIBJICHHUS, MCIOJIb3Yys BEJIMYMHBIL:
MEPEMEILICHUE, CKOPOCTh, YCKOPEHHE, HMITYJbC TE€Ja M CUCTEMBbI TEN, CHIIA,



MOMEHT CWJIbl, JAaBJICHUE, IOTCHIMAJIbHAS JHEPrusi, KUHETUYECKAas JHEPrus,
MEXaHW4YeCKasi dHEprusi, padoTa CHIIbI, [IEHTPOCTPEMUTEIHHOE YCKOPEHHE, ChJia
TSDKECTH, CHJIA YIPYTOCTH, CUJIa TPEHHS, MOIIHOCTb, SHEPrUs B3aUMOJCHUCTBHS
Tesna ¢ 3eMién BOIM3M €€ MOBEPXHOCTH, SHEPTHs YIIPYrou AedopMaliuu Mpy>KUHBI,
KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAS TeMIlepaTypa Tena, padoTa B TEPMOJIUHAMHUKE,
BHYTPCHHSSI DHEPTHUS HICATLHOTO OJHOATOMHOTO Ta3a, padoTa MACaIbHOTO Trasa,
OTHOCHUTEIIbHAs BIIAXKHOCTh Bo3ayxa, KIIJ[ wmmeanbHOro TEmioBOTrO JIBUTaTENs;
ANEKTPUYECKOE TI0JIE, HANPSIKEHHOCTh 3JIEKTPUYECKOIO TOJIA, HANPSKEHHOCTH
MOJIsl TOYEYHOrO 3apsifa WM 3apsHKEHHOrO 1iapa B BAKyyME U B JIUDJIIEKTPHKE,
ITOTEHIMAI 3JIEKTPOCTATUYECKOTO 0JI4, Pa3HOCTH IIOTEHIINAJIOB,
ANEKTPOABMKYIIAasd CUja, CHJIAa TOKa, HANOpsHKEHWE, MOIIHOCTh  TOKAa,
ANEKTPUYECKasE EMKOCTh INIOCKOTO KOHJEHCATOpa, COMPOTUBIICHUE YYACTKA LIETH C
IOCJICIOBATEIbHBIM W [apaJUICJIbHBIM  COCAUHEHUEM PE3UCTOPOB, DHEPIuUsd
AIEKTPUYECKOTO TOJIS1 KOHAEHCATOPA,

® OOBSCHATH  OCOOCHHOCTH  MNPOTEKaHUs  (U3IUUYECKUX  SIBJICHUMU:
MEXAHUYECKOE JBW)KEHHE, TEIUIOBOE JIBMKEHUE 4YaCTHUI[ BEIIECTBA, TEILUIOBOE
paBHOBecue, OpOYHOBCKOE€ JBWXeHUE, AuGdy3us, HCHapeHHe, KUIEHUE U
KOHJCHCAIIUS, TIJIABJICHUE W KPUCTAJUIM3allvs, HANPaBICHHOCTh TEIUIONEPEIAUH,
DNEKTpU3ALMs  TeJl, JKBUIIOTCHUUAJIBHOCTH  ITOBEPXHOCTH  3aPSKEHHOIO
MIPOBOJHUKA;

® [POBOJUTH MCCIETOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BETUYUHBI OT
JIPYyTOMl C HCHOJB30BAHUEM TMPSAMBIX H3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH
YCTAHOBKY, (DPUKCHUPOBATh pE3yJbTaThl IMOJYYCHHOW 3aBUCUMOCTH (HU3NUECKUX
BEJIMYMH B BUJE TpadUKOB C YYETOM aOCOIIOTHBIX MOTPENIHOCTEH H3MEpPEHUH,
JIeJIaTh BBIBO/IBI IO pE3yJIbTaTaM UCCIEIOBaHNUS;

® IPOBOJIUTH KOCBEHHBIE W3MEPEHUS (PUBMUYECKUX BEJIUYMH, TPH OTOM
BHIOMpaTh ONTHUMAJIBHBIA METOJI H3MEpPEHHUs, OICHUBAaTh aOCOIIOTHBIE U
OTHOCHUTEJIbHBIE TTOTPEIITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPECHU;

® MPOBOAMUTH OMNBITHI MO MPOBEPKE MPEIJIOKECHHON TMMOTE3bI: TJIAHUPOBATH
OKCIEPUMEHT, COOMpaTh OKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHaJU3UPOBATH
MOJIy4YEHHBIE PE3YJIbTAThI U JEJaTh BBIBOJ O CTATyCE MPEIIOKEHHON TUITOTE3bI;

e co0OI0/1aTh MpaBmWiia 0E€30MACHOTO TPY/a NMPH MPOBEJACHUHU UCCIICIOBAHUIN B
paMKax y4eOHOTO HIKCIIEPUMEHTA, MPAKTHKyMa U y4eOHO-HCCIIeIOBATEIHCKON U
MPOEKTHOM JAEATEIIbHOCTA C UCIOJb30BAHUEM M3MEPUTEIBHBIX YCTPOMCTB H
71a00paTOPHOTO 0OOPYIOBAHUS,

e peuath pacu€THhIE 3aJa4yd C SBHO 33JaHHOM W HEABHO 3aJaHHOU
(bu3MYeCcKO MOJENBbIO: HA OCHOBAHWU aHAJIN3a yCIOBUS OOOCHOBBIBATH BHIOOD
bu3MYecKoi MOAENH, OTBEYAOIIeH TPEOOBAHMIM 3a7a4d, TPUMEHSITH (POPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTH U TOCTYNAThl (PU3UUECKUX TEOPHUM MPU UCIOIb30BaHUU
MaTeMaTHYECKUX METOJOB PELICHUS 3aJay, NMPOBOAUTH PAcdy€Thl HA OCHOBAHUU



UMEIOIINXCS JAHHBIX, AHAJU3HPOBATh PE3YyJbTaThl U KOPPEKTUPOBATH METO[bI
pElIeHUs C YUYETOM MOITYUYEHHBIX PE3YIIBTATOB;

e pemaTh KayeCTBEHHBIC 3a/layM, TpeOyrolue MPUMEHEHUS 3HaHUM U3
pa3HbIX pa3leiaoB Kypca (U3MKH, a TaKKe HMHTErpaluyd 3HAaHUA U3 JPYyrux
IIPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATH JIOTHYECKYHO LIETIOUKY
paccyXJeHUI C OMOpON Ha U3YUYEHHBIC 3aKOHbBI, 3AKOHOMEPHOCTH U (PU3HUECKHE
SIBJICHUS,

® UCIONb30BaTh TEOPETUYECKHE 3HAaHUSA [JIsi OOBSCHEHUS OCHOBHBIX
INPUHIMIOB paldOThl M3MEPUTENBHBIX NPUOOPOB, TEXHUYECKUX YCTPOWCTB U
TE€XHOJIOTHYECKUX ITPOLIECCOB;

® IIPUBOJUTH MPUMEPHI BKJIAAa POCCUNCKUX U 3apyOEKHBIX YUEHBIX -(DU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXkAIOIIEr0 MHUpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUI;

® AHAJIU3HUPOBATh U OLIEHUBATh MOCIEACTBUS OBITOBOM M MPOU3BOJCTBEHHON
JeATEIbHOCTH 4YEJIOBEKA, CBA3AHHOW C (PU3NYECKHMMM MpPOLIECCaMH, C MO3ULUN
HKOJIOTUYECKOM 0e30MacHOCTH, MIPEICTABICHUM 0 palMoOHAIIBHOM
IIPUPOAOIIOIB30BAHNN, & TAKKE Pa3yMHOM HCIIOJIb30BAaHUU JTOCTH)KEHU HAyKU U
TEXHOJIOTUH IS JaTbHEHIIEro pa3BUTHS Y€JIOBEUCCKOTO OOIIECTBA;

® [IPUMEHATh PA3JIUYHbIE CHOCOOBI pabOThl ¢ MHPOpMauuen (HU3NUECKOTO
COJIEpKaHUsl C MCIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMALMOHHBIX TEXHOJOTHUH,
IpyU 3TOM MCHOJb30BaTh COBPEMEHHbIE HMH(POPMALMOHHBIE TEXHOJIOTMM IS
IoUCKa, TMepepabOoTKM M MNpeAbABICHUS y4eOHOM M  Hay4yHO-NOIYJISpHOU
uHbOpMallMU, CTPYKTYPUPOBAHUS U HUHTEpHIpETaly HHPOpPMAIUH, MOJTYyYeHHON
U3  PpA3NUYHBIX HMCTOYHUKOB, KPHUTHYECKH aHAJIU3UPOBATh  MOJYYAEMYIO
MH(OPMAIUIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHUH,
TaK 1 Ha OCHOBE aHaJIM3a UCTOYHUKA UH(POPMALINH;

® IIPOSIBIATH OpraHU3alOHHBIE " II03HABATEJIbHbIE yYMEHUS
CaMOCTOSITEIFHOTO TMPUOOPETEHUs HOBBIX 3HAHUW B TPOIECCE BBIMOTHEHHUS
MIPOCKTHBIX M Y4EOHO-HUCCIEA0BATEIbCKUX PAdOT;

e paboTaTh B Tpymme C HUCHOJHEHHEM pa3IUYHbIX COLMAJIBHBIX pOJEH,
IUIAaHUPOBATH PAOOTy TPYNIIbI, PALMOHAIBHO PACHpeaesiaTh JACSITENbHOCTh B
HECTaHJapTHBIX CUTYalMsIX, aIEKBATHO OLIEHUBATh BKJIAJl KAXKI0TO U3 YYaCTHUKOB
IpYyMNIbl B peICHHE pacCMaTpuBaeMoOi MpoOIeMbl;

® TIPOSIBISATH MOTHUBALMIO K Oyaymieil mpodhecCHOHATbHON NeATENbHOCTH 10
CHELMATBHOCTAM (PU3UKO-TEXHHUUECKOTO POpUIIs.

K koHny oOyuenus B 11 knacce npeiMeTHbIE pe3ysbTaThl Ha YIIIyOJEHHOM
YPOBHE JI0JKHBI OTpaxaTb C(POPMUPOBAHHOCTh y 00Y4AIOIIUXCS YMEHUI:

® [IOHMMaTh poJib (QU3MKM B  HSKOHOMHUYECKOH, TEXHOJOTHYECKOM,
COLIMAJIBbHON M ATMUYECKOH c(hepax AedaTeIbHOCTH YeIOBEKa, poJib U MECTO (PU3MKHU
B COBPEMEHHOM HAy4YHOW KapTUHE MHpPA, POJb ACTPOHOMHUM B IIPAKTHYECKOU



NEATEIbHOCTH 4YEJIOBEKa M JaJdbHEHIIEM HAayYHO-TEXHUYECKOM PA3BUTHH,
3HAYECHUE OIHUCATEIBHOM, CUCTEMATU3UPYIOLLIEH, OO0BSICHUTENbHOM 51
MPOTHOCTHYECKOW  (DYHKIMH  (PU3NUECKOW Teopuh —  DICKTPOAMHAMUKH,
CHEeIUaIbHOW TEOPUU OTHOCHUTEIBLHOCTH, KBAHTOBOM (PU3MKH, poib (HU3NUECKOU
Teopur B (HOPMHUPOBAHUM MPEJCTABICHUN O (U3MUECKOW KapTHUHE MUPA, MECTO
¢bu3znyecKoil KapTUHBI MUpa B OOIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUN O PUPO/IE;

® pa3nuyaTh YCIOBUSA NPUMEHHUMOCTH Mojeiel (u3ndyeckux Ten W
MPOLIECCOB (SIBJICHUI): OMHOPOJHOE 3JIEKTPUUECKOE U OJHOPOJHOE MAarHUTHOE
MoJis, TapMOHWYECKHE KOJeOaHMs, MAaTeMAaTHYEeCKUN MasSTHUK, WICaTIbHbBIN
NPY>KUHHBIA MasSTHUK, TapMOHUYECKHE BOJHBI, HJCATBHBIN KOJeOaTeIbHbBIN
KOHTYpD, TOHKas JIMH3a, MOJEJEH aToMa, aTOMHOTO SiApa W KBAaHTOBOW MOJIEIHU
CBETA;

® pasznuyarth YCJoBHUS (TpaHHUIbI, OOJACTH) MPUMEHUMOCTH (HUINYECKUX
3aKOHOB, TIOHMMAaTh BceoOUIMH XapakTep (YyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

® AHAJIU3UPOBATh U OOBACHATH SJIEKTPOMArHUTHBIE MPOLIECCHl U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE IOJOKE€HUS M 3aKOHBI 3JEKTPOJMHAMUKU W CIEHHATBHON
TEOPUH OTHOCHUTEILHOCTH (3aKOH COXPAaHEHMs SJEKTPUYECKOTO 3apsia, Cuia
Awmnepa, cuna JlopeHia, 3aKOH 3JIEKTPOMAarHUTHOM WHAYKUWH, MpaBuio JleHia,
cBs3b DJIC caMOMHAYKIIUM B D3JIEMEHTE DJJICKTPUYECKOW IIEMU CO CKOPOCTHIO
M3MEHEHHS] CHJIBl TOKA, MOCTYJaThl CHEUAJIbHOM TEOPHUH OTHOCUTEIBbHOCTU
OWHIITEHA);

® AHAJU3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLECCHI U SBJICHUSA, UCIIOJIb3YS
MOJIOKEHUS! KBAaHTOBOW (u3uku (ypaBHeHHE OWHIITEHHA st (PoTodddekra,
IIEPBBIM U BTOPOU MOCTYJIaThl bopa, IPUHLIMI COOTHOLIECHHS HEOIPEAECIEHHOCTEN
['eiizenOepra, 3aKOHBI COXpAHEHHs 3apsA0BOIO M MAacCOBOIO YMCEI M SHEPTUU B
AJIEPHBIX PEAKIHUAX, 3aKOH PAJMOAKTUBHOTO PaCIajia);

® ONUCHIBaTh (PU3UYECKUE TMPOLECChl M SIBJICHUS, HWCIOIb3YS BEJIMYUHBIL:
HaIpsKEHHOCTh AJIEKTPUYECKOTO TOJISI, MOTEHUHAN AJIEKTPOCTATUYECKOrO MOJIH,
Pa3HOCTh MOTEHIMAJIOB, AIEKTPOABMKYIIAs CUIa, MHIYKIUS MarHUTHOTO TOJI,
MarHuTHbIA MOTOK, cuia AMmepa, WHAYKTUBHOCTb, JJIEKTPOABMKYIIAS CHJIA
CAMOMHIYKIIMM, JHEPrHsl MAarHUTHOTO  TOJISI  IPOBOJHUKA C  TOKOM,
PEAATUBUCTCKUI UMITYJIbC, TIOJIHASI SHEPT U, SHEPTUSl OKOSI CBOOOITHON YaCTHUIIbI,
HHEPrUs U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsl Apa, SHEPTHUSI CBSI3U S]1pa;

® OOBSACHATH  OCOOEGHHOCTH  MPOTEKaHUS  (PU3MYECKUX  SIBICHUIA:
AIIEKTPOMArHUTHAsT UHIYKIUS, CAMOMHAYKLUS, PE30HAHC, UHTEPPEPEHLIUs BOJIH,
nudpakius, AUCIEPCUs, MOJHOE BHYTPEHHEE OTpa)kKeHHE, (POTOIEKTPHUUECKHIA
abdexr (pororddekr), anpda- u OGera-pacnanabl sAep, raMMa-u3IydeHUE Sep,
(bu3nYecKue NPUHIIMIIBI CIEKTPATIBLHOTO aHalIu3a U paboThl J1a3epa;



® OMpENENsATh HaMpaBICHUE WHIYKIIMU MArHUTHOrO TMOJs MPOBOJAHUKA C
TOKOM, CHJIbl AMrniepa u cuiibl Jlopenna;

® CTPOWUTH M300paKEHHE, CO3/IaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOW JTMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

® MPUMEHSTH OCHOBOIOJIATAIONIUE ACTPOHOMHUYECKHE TOHSITHUS, TCOPUH H
3aKOHBI NIl aHaliu3a M OOBSICHEHUS (DPU3UUYECKUX MPOILIECCOB, MPOUCXOSAIINX B
3BE3/1aX, B 3BE3IHBIX CUCTEMAX, B MEXKTaJaKTUYECKON cpejie; ABUKEHUST HeOSCHBIX
TeJ1, BOJIFOLIMHU 3BE3]1 U BeeneHno;

® MPOBOJUTH MWCCJIEAOBAHUE 3aBUCHUMOCTEH (PU3NUECKUX BEIWYUH C
UCIIOJB30BAaHUEM TMPSMbBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKcUpoBaTh pe3yJbTAaThl TMOJYYEHHOW 3aBUCUMOCTU (PUBMYECKUX BEJIUYHUH B
BUJIe TpapuKOB C YYETOM aOCONIOTHBIX TMOTPEIIHOCTEH W3MEPEHHM, NeNaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIIEAOBAHNUS,

® MPOBOJUTH KOCBEHHBIE HU3MEPECHUS (U3UYECKUX BEIUYUH, IPU ITOM
BHIOMpaTh ONTUMAJIBHBIA METOJI HW3MEPEHHUs, OIECHHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;

® IPOBOJUTH OMBITHI MO MPOBEPKE MPETIOKEHHON TMIOTE3bI: MJIAHUPOBATH
OKCIIEPUMEHT, COOUpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATh
MOJTYYEHHBIE PE3YJIbTATHI U AEJaTh BBIBOJ O CTATYCE MPEIJI0KEHHON TUIOTE3bI;

® OIKCHIBATH METOABI MOTYUYECHUS] HAYYHBIX ACTPOHOMUYECKUX 3HAHUI;

e co0I0/1aTh MpaBuUiia OE€30MaCHOTO TPYa PH MPOBEJECHUHU UCCIICIOBAHUI B
paMKax y4eOHOro SKCIEpUMEHTa, MPaKTUKyMa U Y4yeOHO-HCCIeT0BATENbCKON U
MPOCKTHON JEATEIbHOCTH C WCIOJIb30BAHUEM H3MEPUTEIIBbHBIX YCTPOMCTB U
71a00paTOPHOTO 000PYAOBAHUS;

® peuiath PACYETHBIE 3aJa4d C SBHO 33JaHHOM M HESBHO 3aJIaHHOU
(bu3MYecKoi MOJIEIbI0: Ha OCHOBAHWU aHAlM3a YCJOBHUS BBHIOMPATH (PU3HUECKHE
MOJICNIA, OTBEYAIOIINE TPEOOBAaHUSAM 3a/layd, MNPUMEHSTH (OPMYJbI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJaThl (PU3MYECKUX TEOPUM TPU HCIOJIH30BaHUU
MaTeMaTHYECKUX METOJOB PEIICHMS 3a7ad, MPOBOAUTH Pacu€Thl HA OCHOBaHUU
MMEIOIIMXCSL JaHHBIX, AHAIM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METObI
pelIeHus ¢ Y4ETOM MOJIYYEHHBIX Pe3yJIbTaTOB;

® pemiath KavyeCTBEHHBIE 3aJaud, TPEOYIOIHe TPUMEHEHUS 3HaHUW U3
pa3HBIX pa3leioB Kypca (GU3MKH, a TaKKe HMHTETpallid 3HAHUW U3 APYTrHX
MPEAMETOB €CTeCTBEHHO-HAYYHOr0 IIMKJIA: BBICTPaMBaTh JIOTMUECKYIO IECTIOYKY
pacCyXJIeHU C OMOpOil Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUYECKHE
SABJICHUSL;

® UCIIOJNIK30BATh TEOPETUYECKHWE 3HAHUA I OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB pabOThl HM3MEPUTENBHBIX NPUOOPOB, TEXHUUYECKHX YCTPOUCTB W
TEXHOJIOTUYECKUX MPOLIECCOB;



® TIPUBOJUTH MPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX -(PU3UKOB
B pPa3BUTHE HAyKH, B OOBSCHEHHUE IMPOLECCOB OKPYKAIOLIETO0 MHUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

® aHAJIM3UPOBATh U OLICHUBATH MOCIEACTBHS OBITOBOM U MPOU3BOICTBEHHOMN
JIESITEIBHOCTH 4YEJIOBEKAa, CBA3AHHOM € (PU3MYECKHMMH MPOIECCAMH, C TMO3HMIMN
HKOJIOTUYECKOM 0€30MacHOCTH, IpeCTaBICHUN 0 palMoOHAIBHOM
IPUPOJIOTNIOIB30BAaHUH, & TAK)KE Pa3yMHOM HCIOJIb30BAaHUU JOCTHKEHUN HAyKU U
TEXHOJIOTHH JJISl TaTbHEUIIIETO PAa3BUTHSI YEJIOBEUYECKOTO OOIIECTRA,;

® IPUMEHATH Pa3WYHBbIE CTOCOOBI PadoThl ¢ MHpopMaluell (pusnaeckoro
COJIEp>)KaHMUsI C HCIOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJOTHUH,
OpU HTOM HCHOJIb30BaTh COBPEMEHHbIE HH(OPMALMOHHBIE TEXHOJOTUU IS
IOHUCKa, TepepabOTKM M MPEeAbABICHUS Yy4eOHOW W HAyYHO-NOIYJISpHOU
uH(pOpMaUKU, CTPYKTYPUPOBAHMS U WMHTEPHpPETALUH UHPOPMALMH, MMOTYyYEHHON
U3 PpA3NUYHBIX HCTOYHUKOB, KPUTHYECKHM aHAJIU3UPOBATh  IOJYyYAEMYIO
MH(OPMAIMIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHUMH,
TaK U Ha OCHOBE aHaJIN3a UCTOYHHKA UH(POPMAIIH;

® IIPOSIBIATH OpraHU3alOHHBIE " II03HABATEJIbHbIE YMEHUS
CaMOCTOSITEJIbHOTO TMPUOOPETEHUsI HOBBIX 3HAHUW B TPOIECCE BBHIIOJHEHUS
MIPOEKTHBIX U YUEOHO-UCCIEA0BATENIbCKUX PadoT;

e paboTaTh B Tpynne C HUCHOJHEHHEM pa3IUYHbIX COLMAJIBHBIX pOJEH,
IUIAaHUPOBATh PAa0OTy TPYNIbl, PALMOHAIBHO PACHpPENENsaTh JEATEebHOCTh B
HECTaHJApTHBIX CUTYalMsIX, aleKBaTHO OLIEHUBATh BKJIAJl KAXK/I0I0 U3 YYaCTHUKOB
IpyMNIbl B pEeLICHUE paccCMaTprUBaeMOil MpoOIeMbl;

® MPOSIBJISATH MOTHBALMIO K Oynymiel npodeccuoHaIbHOM AESITENIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne
HaumeHoBaHHe pa3aejioB M TeM MPOrPaMMBbI

KoauuecTBO 4acoB

Konrpoabnubsie IIpakruyeckue

DJIeKTpOoHHbIe (LM (ppoBbIE)

n/n Bcero paGoTEI DaGOTHI o0pazoBaTelbHbIE pecypchbl

Paznea 1. HAYUHBIA METO/I TIO3HAHUS ITPUPO/IbI

1.1 Hay4Hblif METOJT TO3HAHKS IIPUPOIBI 6 http://school-collection.edu.ru/

Hroro mo pazueny 6

Paznea 2. MEXAHUKA

2.1  Kunemaruka 10 1 http://school-collection.edu.ru/

2.2 Junamuka 10 http://school-collection.edu.ru/

2.3 Craruka TBEpIOTO TEa S) 1 http://school-collection.edu.ru/

2.4 3aKOHbI COXPaHEHUsI B MEXAHUKE 10 1 http://school-collection.edu.ru/

Htoro no pazneny 35

Pazngean 3. MOJIEKYJIAPHASN ®U3UKA U TEPMOJIUHAMUKA

3.1  OcHOBBI MOJIEKYJIIPHOKHHETHYECKON TEOPUU 15 1 http://school-collection.edu.ru/

3.2  TepmoauHamuka.TensoBble MaIIUHBI 20 1 http://school-collection.edu.ru/

33 ArperaTHble cocTosiHUS BemiecTBa. da3oBbie 14 1 http://school-collection.edu.ru/
HePEXO0/IbI

Hroro mo pazueny 49

Paznean 4. JIEKTPOJAUHAMMUKA

4.1 DneKTpruecKoe moje 24 1 http://school-collection.edu.ru/

4.2  TlocTOSIHHBIH 31EKTPHUUECKUI TOK 24 1 http://school-collection.edu.ru/

4.3 ToKM B pa3IM4HbIX cpefax 6 http://school-collection.edu.ru/

Hroro no pazgeny 54

Pazznen 5. PUBHUYECKHUN TIPAKTUKYM

5.1 Ou3nyecKkuil NPakTUKYM 16 16 ‘

Hroro 1o pasnery 16

PesepBHOe Bpems 10

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 8 16
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11 KJIACC

KoauuecTBO 4acoB

Ne HaunMeHoBaHHe pa3ie/ioB H TeEM MPOrPaAMMBbI Kontpoasusie  IIpakTHueckue 1eKTpOHHbIE (HH(POBLIE)
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThbI padoThI
Pasznen 1. JIEKTPOANHAMUKA
11 MaruutHoe nose 14 http://school-collection.edu.ru/
1.2 DneKTpoOMaruHuTHast MHIYKIUS 13 1 http://school-collection.edu.ru/
Wroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 MexaHnuueckue KojaeOaHusI 10 http://school-collection.edu.ru/
2.2 DNeKTpOMarHuTHbIE KoJieOaHus 15 http://school-collection.edu.ru/
2.3 MexaHH4YeCKHe U 3JCKTPOMArHUTHBIC BOJHBI 10 1 http://school-collection.edu.ru/
2.4 Onruka 25 1 http://school-collection.edu.ru/
Htoro no pazneny 60
Paznea 3. OCHOBBI CIIELIMAJIBHOM TEOPUH OTHOCHUTEJIBHOCTH
3.1 Ocnossl CTO 5 1 http://school-collection.edu.ru/
Wroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynspHo-BOIHOBOM Ayalin3m 15 http://school-collection.edu.ru/
4.2 ®duszuka aToma 5 http://school-collection.edu.ru/
43 ®du3nKa aTOMHOTO Apa U 3JI€MEHTapHBIX 5 http://school-collection.edu.ru/
JaCTHUI]
Htoro o pasneny 25
Paznen 5. 9JIEMEHTbBI ACTPOHOMMUU U ACTPODPU3NKHU
5.1 DeMeHTHl aCTPOHOMUU U acTpOPU3UKU 12
Wroro no pazmeny 12
Pazznen 6. PUBSHUYECKHN TIPAKTUKYM
6.1 Pu3nyeckuil NPakTUKYM 16 16
Hroro no paszneny 16
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Paznesa 7. OBOBIIAIOIIEE IIOBTOPEHUE

CucremaTu3zanus ¥ 0000IIeHHE TPEIMETHOTO
71 COACPIKaHUA U OIbITa ACATCIbHOCTH,
' IPUOOPETEHHOTO NMPU U3YYECHUH Kypca PU3NUKH
10 — 11 xmaccoB
Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

15

15
10
170

16




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
Ne Ne Tema ypoka KoJsun4yecTBO 4acoB Hara JIeKTPOHHBbIE HU(POBHIE
n/n n/n U3YYeHU s o0pa3oBaTe/ibHbIE PeCypchl
TeMbI B Koutpon. Ipakruu. Ilo Ilo
cero pPadoThI padorpl | TIaHy  dakTty
Paznea 1. HAYUHBIA METO/] IO3HAHUS ITIPUPO/IbI — 6 uacos
1 1 ®duszuka — pyHaaMeHTaabHas HayKa o 1
pupoe
5 5 Hay4HbIii METOJT TO3HAHUS U METOIBI 1
uccleToBaHusl (PU3HUYECKUX SBICHUI
DKCIIEPUMEHT U TEOPUs B IPOIIECCEe
3 3 Mo3HaHus npupoabl. HabmoaeHue u 1
9KCIIEPUMEHT B (pu3mKe
4 4 CnocoOsbl u3mepeHus: GU3NYECKUX BETUUHH 1
5 5 AOGCOTIOTHAS M OTHOCUTENNbHASI TOTPEITHOCTH 1
M3MepeHuil PU3NIEeCKIX BETHUNH
MonenupoBanue B ¢pusuke. Ponb u mecto
5 5 ¢bu3uKN B JOPMUPOBAHUU COBPEMEHHOU 1
HAyYHOU KapTUHBI MUPA, B TPAKTUIECKON
NesITebHOCTH JIF0/IeH
Paznen 2. MEXAHUKA — 35 yacoB
Mexanunueckoe apmkeHue. Cucrema orcyera.
7 1 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1

JABHOKCHUS. HpHMaH )41 o6paTHa51 3agaun
MCXaHHKHU




Pannyc-BekTop MaTepualbHONU TOYKH, €TO
MIPOEKLNU Ha OCU KoopauHaT. TpaekTopus.
[Tepememienue. Cxkopocts. X mpoekuuu Ha
OCH KOOpAMHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucanue paBHOMEPHOTO
IIPSIMOJIMHEHOTO JBUKCHUS

10

11

12

CrnosxeHue nepeMeIieHnii 1 CKOpOCTEH.
Pewenne 3anau

HepaBHoMepHoOe aBm>xeHHe. MrHOBeHHas
CKOpoCTb. Y ckopenue. [Ipsmonuneiinoe
JBUKECHHE C IOCTOSIHHBIM YCKOPEHUEM

I'paduyeckoe onurcanue NPSIMOIUHEIHOTO
JBUKEHHSI C TIOCTOSTHHBIM YCKOPEHUEM

13

CBobonHOe najieHue. Y CKOpeHue
CBOOOIHOTO ITaJECHN. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHU U UX rpaduku

14

15

16

10

JIBu>keHue Tena, OpOIIEHHOT0 MO/ YTIIOM K
TOPU30HTY

KpuBonuneiinoe aBrwkeHHe. J[BUkKEeHUE 10
OKPY>KHOCTH. YTJIOBAasl U JINHEHHAs CKOPOCTb.
[lepuon u wacroTta. LleHTpOCTpEeMUTETHHOE U
MOJTHOE YCKOPEHUE

Konmponvnas paooma Ne 1 no meme
"Kunemamuxa'

17

11

[IepBeb1it 3ak0oH HeroTona. MMHEpumManbHbIe
cuctemsl otcuéra. [Ipuniun




OTHOCUTEJILHOCTHU [ annied.
HewunepunanbHbIe CUCTEMBI OTCUETA

Cuna. PaBHogelcTBYIOIIAs cuiia. Bropoii

18 12 3akoH HeroTona. Macca

19 13 B3aumoneiictue ten. Tperuiil 3akoH
Hrrotona

20 14 [Ipunuun cynepno3uiuu cuil. Pemenue
3a/1a4 Ha IPUMEHEHUe 3aKoHOB HproToHa
3aKOH BCEMUPHOTO TATOTEHUSI.

21 15 | DKBHUBaJIEHTHOCTH IPABUTAIIMOHHON U
MHEPTHOU MaccChl

99 16 Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO
nageHus
JIBm>keHne HeOECHBIX TE U UX

23 17  uckyccTBEeHHBIX CyTHUKOB. [lepBas
KOCMHUECKasi CKOpoCTh. 3akoHbI Kemepa

24 18  Cuna ympyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa u BUIBI CUIT TPEHUS.

25 19  JIBuwkeHHE B KUAKOCTH U Ta3e ¢ yUETOM CHIIBI
COTIPOTHUBIICHUS CPEIbI

26 20 JaBnenue. ['ugpocrarnueckoe JaBieHUE.
Cuna Apxumena

97 21 AbcomotHo TBepaoe Teno. [locTynatenbHoe
Y BpallaTeIbHOE JBMKEHNE TBEPOTO Tela

98 29 MOMEHT CuiIbl OTHOCUTENBHO OCH BPAILEHUS.
IInedo cumsl

29 23 CrnosxeHue Cull, MPUIOKEHHBIX K TBEPIOMY

teiny. LleHTp TskecTn Tena. Y cinoBus




paBHOBECHSI TBEPAOTO Tea. Buasl
paBHOBECHUS

30

31

24

25

Pemenue 3agau

Koumponvnasa paooma Ne 2 no meme
"Munamuka. Cmamuxka meepoozo mena'

32

26

NMinynsc MmaTepualbHONM TOYKHU, CUCTEMBI
MarepuaibHbIX TO4eK. LIeHTp Macc cucreMsl
MaTepHaIbHBIX TOYEK. TeopeMa 0 JBHKEHUU
LIEHTPa Macc

33

27

NMiynsc cuitbl M1 M13MEHEHUE UMITYJIbCA TEa.
3aKOH COXpaHEHMs UMITyJbca. PeakTuBHOE
JBUYKEHUE

34

35

28

29

MoOMEHT UMITyJIbCa MaTepUaIbHONW TOUKH.
[IpencraBnenue 0 COXpaHEHMM MOMEHTA
HMITYJIbCa B HCHTPAJIBHBIX ITOJIAX

Pemenue 3agau

36

30

Pabora cwiibl Ha MajOM U Ha KOHEYHOM
nepemerneHnn. I padguueckoe npeacraBieHne
paboThl CHIIbl. MOIIIHOCTD CHUJTBI

37

38

39

31

32

33

Kunernueckas sneprus. Teopema 00
W3MEHEHUU KNHETUYECKOW SHEPTUN
MaTepuaabHON TOYKH

IToTeHumanpHbIe U HEIOTEHIIUAIILHBIE CUIIBI.
ITorenumaneHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

TpeTBH KOCMHUYCCKast CKOPOCTh. CBs3b

pa6OTBI HCIIOTCHIMAJIBHBIX CHUJI C
W3MEHEHHEM MEXaHHMYSCKOM OHEPIrUun




CHCTEMBI TEJI. 3aKOH COXpPaHCHUA
MEXaHUYeCKOM SHEpIrun

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

40 34  VpaBHenue bepHymu ams uaeanbHOM 1
KHUJIKOCTH

a1 35 {f’onmpom,naﬂ paooma Ne 3 no meme 1 1

3aKonbl coxpanenusn é mexanuxe'
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMMUMKA - 49 yacos

Pa3BuTHe npencraBiaeHuit 0 npupoae

42 1  remnotel. OcHoBHBIE nonoxkeHuss MKT. 1
Huddysus. bpoyHoBckoe ABMKEeHUE
Crtpoenue ra3000pa3HbIX, KUIKUX U TBEPABIX

43 2 Tel. XapakTep JBHKCHHS M B3aMMOICHCTBHS 1
YacTHUIl BEeUIeCTBa
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 3 KommuecTro BemecTBa. [TocTossHHAS 1
ABorazipo

45 4 Temneparypa. Temiosoe paBHosecue. llkana 1
Henscus

46 Pemrenue 3anau

47 6 Wneanbnelii ra3. ['a30BbIe 3aKOHBI

48 7 VYpasaenune MenaeneeBa-Knaneiipona. 1
Pemenue 3anau

49 8 | AOcomoTHas Temriepatypa. 3akoH JlanpToHa 1

50 9 N3omnponeccel B U€anbHOM Ta3e ¢ 1
MTOCTOSIHHBIM KOJTMYE€CTBOM BEIIIECTBA

51 10 I'padmueckoe mpencraBiaeHe U30MPOLIECCOB: 1

n30TepMa, U30X0pa, n3obapa




52

11

OcnoBHoe ypaBuenue MKT

53

54

12

13

Pemrenue 3amau

CBs3b a0CONIOTHOH TeMIepaTypbl
TEPMOIUHAMHYECKON CUCTEMBI CO CPEIHEH
KUHETHYECKOW SHEPTUeil MOCTYIaTeIbHOTO
TEIJIOBOT'O JIBHKCHHS €€ YaCTHII

55

14

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUI 1O
TeMe "OcuoBsl MKT"

56

57

58

59

15

16

17

18

Konumponvnaa paboma Ne 4 no meme
"Ocnosvt MKT"

TepMoauHaMuyeckasi cucrema. 3ajianue
BHEIIHUX ycnoBuid 1uist T/ cucremsl.
Bueminue u BHyTpeHHUE TapaMeTpPHbI.
[TapameTpsl T/] cuctemsl Kak cpeaHue
3HAYCHMS BEJIMYMH, OIKUCHIBAIONINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKH.
CamonpoussosbHas penakcanus T/l cucreMsl
K TEIJIOBOMY PABHOBECHIO

Mogenp uaeaabHOIo raza B TCPMOANHAMUKE.
YcaoBus MMPUMCHUMOCTHU 3TON MOAEIU

60

19

VYpaBuenne MeHneneena-Kianeipona u
BBIPa)KCHME JIJIS1 BHYTPEHHEN YHEPTUU

61

62

20

21

BripakeHue 17151 BHyTpEHHEH SHeprun
OJIHOATOMHOTO HJICAIbHOT'O Ta3a.
KBa3ucratuueckue u HecTaTUYeCKUe
MIPOLIECCHI

3J'IeMeHTapHa$I pa60Ta B TCpMOJUHAMUKE.




Beruncnenue paboTsl 1o rpaduky mporecca
Ha pV-nuarpamme

Terutonepenaya Kak criocod M3MEHEHUsI

63 22  BuyrtpenHneit snepruu T]l cuctemsr 6e3
COBEpIICHHS PabOTHI

64 23  KonBekuws, TEIIONPOBOIHOCTD, H3TyUECHUE
KomnugectBo TemnoTel. TemioéMKOCTh Teaa.

65 24 VY nenbHas U MOJIIpHAs TEIJIOEMKOCTH
BEIlleCTBA. Y IebHAs TEIJI0OTA CrOPaHUs
TOILIMBA

66 o5 Pacuér konmdecTBa TETUIOTHI IPH
TerIoneperade

67 26 [TonsiTue 06 amuabaTHOM mporecce. [lepBrrii
3aKOH T€PMOIMHAMHKHU
KomnyecTBO TEmIOTH M paboTa KaKk MephbI

68 27 | u3MeHeHMs BHyTpeHHel sHepruu TJ1
CHUCTEMBI
Bropoii 3ak0H TepMOJMHAMUKH IS

69 28  paBHOBECHBIX M HCPAaBHOBECHBIX IPOIIECCOB.
HeoOpaTuMocTs IpUpOIHBIX MPOIIECCOB

20 29 [TpuHIMIIBI AEHCTBUS TEIJIOBBIX MAIVH.
KITIQ

71 30  Makcumansnoe 3Hauenue KI1/1. Huxn Kapuo

72 31 | Peurenue 3amau
DKOJIOTHYECKUE aCIIEKTHI UCIIOIb30BaHUS

73 32 | TemnoBBIX aABuratenci. TemmoBoe
3arpsi3HEHUE OKPYIKAIOMIEH cpebl

74 33 | Pemrenue 3agau




75

34

O000111eHIE ¥ CUCTEMATHU3ALMs] 3HAHUN 110
teme "Tepmonunamuka. TenaoBbie MalIMHb"

76

77

78

79

35

36

37

38

Konmponvnasa paboma Ne 5 no meme
"Tepmoounamuxa. Tennoevie mawiunpt"

[TapooGpa3oBanue U KOHIEHCAITHS.
Hcnapenue u kunenue. Y neiibHas TEIUIOTa
mapooOpa3oBaHus

HacpllienHbie 1 HEHACHIIIIEHHBIE TTapHI.
KauecTtBeHHas 3aBUCUMOCTD INIOTHOCTH U
JTABJICHHS HACBIIIIEHHOTO Mapa OT
TEeMIIEPaTyphl, UX HE3aBUCUMOCTb OT 00bEMa
HACBIIIEHHOTO Tlapa. 3aBUCUMOCTh
TeMIepaTypbl KUIICHHS OT JIaBJICHUS B
JKUJIKOCTH

BrnaxnocTs Bo3ayxa. AGCOTIOTHAS U
OTHOCHUTEIbHAS BIAXKHOCTD

80

39

Pemenue 3agau

81

82

40

41

TBépnoe teno. Kpucrammueckue u
amopdHsbIe Tena. AHU30TPOIHS CBOMCTB
KpHUCTAJIJIOB

IInaBnenue u KpucTajljin3anus. Y nenpHas
TCIJIOTA IJIaBJICHUA. CY6J'II/IMaI_[I/I$I

83

42

Hedopmarnu TBEpAOTO Tena. PacTsokeHue u
cxarue. Casur. Monyine FOHra. IIpenen
yInpyrux aedopmariuii

84

43

TenmoBoe pacMpeHue KUIKOCTEN U
TBép}II)IX TEII. AHFapMOHI/ISM TCIIJIOBBIX
KoJ1e0aHui 4acTull BEllecTBa




ITpeoOpa3oBanue sHeprun B (ha30BBIX

85 44 1
nepexoax

86 45 | VYpaBHEHHE TETUIOBOTO OanaHca

87 46 | Pemienwue 3amau
IToBepxHOCTHOE HaTsKkeHue. KanwispHsle

88 47 sABJICHUS. J[aBJIeHHE 110 UICKPUBIIEHHON 1
MIOBEPXHOCTBIO KUAKOCTU. Popmyna
Jlanaca
O06o0muieHne 1 cucTeMaTU3aIys 3HaHUH 110

89 48 | Teme "ArperaTHbIC COCTOSIHUS BEIIECTBA. 1
da3oBble nepexobl"

Koumponvnasa paboma Ne 6 no meme

90 49 | "Azpecammuvle cocmosnus eeuiecmaad. 1 1
@Daszoevie nepexoont”’

Paznen 4. JIEKTPOAUHAMMUKA — 54 yaca
DnekTpu3anus Tel U €€ MPOosIBICHUS.

01 1 Onexrpuueckuii 3apsa. [lBa Buna 1
3NEKTpUYECKUX 3apsaaoB. [[poBogHuKH,
JUAJICKTPUKU Y TTOJTYITPOBOTHUKH

92 5 DneMeHTapHBIN 3JEKTPUYECKUM 3apsia. 3aKOH 1
COXpaHEHUs AJIEKTPUUECKOTO 3apsiaa

93 3 B3anmoneiicteue 3apsanoB. Toueunbie 1
3apsanbl. 3akoH Kynona

94 4 Pemenue 3amaq 1

95 5 DnekTpuyeckoe noje. Ero neiictBrue Ha 1
AIEKTPUUECKUE 3aPsi]IbI

96 5 Hanpsik€HHOCTD 37€KTPUYECKOTO MOJIS. 1

[TpoOneIit 3apsa. JInauu HaMPSHKEHHOCTH




QJICKTPHUYCCKOI'O ITOJIA. OI[HOpOIIHOG
SJICKTPHUYECCKOE I10JIC

97 7 IloTeH1IMAIBHOCTD SJICKTPOCTATUYICCKOI'O

moJist. Pa3HOCTh MOTEHIMATIOB U HAMIPSDKCHUE
[ToTeHnMampHas SHEPTH 3apsa B

98 8 3JIEKTpOoCcTaTHUecKoM MoJe. [lorenmnman
AIEKTPOCTATHYECKOTO TOJIS

CBs3p HaHpH}KéHHOCTI/I II0JII 1 PAa3HOCTH
MMOTCHIHAJIOB JJIA 3JICKTPOCTATUUCCKOI'O I10JIA

99 9

100 10 [IpuHOUI Cyneprno3unuy JIEKTPUIECKUX

noJiei

101 11  Pemenwue 3amau

102 12 [Tone Toueunoro 3apsna. [losie paBHOMEPHO
3apsHKEHHOU Cephl

[Tosie paBHOMEPHO 3apsHKEHHOTO 110 00BEMY
103 13  mapa. Ilone paBHOMEpPHO 3apsHKEHHON
0ECKOHEYHOM! MI0CKOCTH

HpOBOI[HI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC.

104 14
YcnoBue paBHOBeCHUS 3apsA0B

105 15 I[I/IZ)J'IeKTpI/IKI/I " IIOJYIIPOBOAHHUKHU B
QJICKTPOCTATUYCCKOM II0JIC

Konnencarop. D1eKTpoEMKOCTh
106 16 @ xoHaeHCAaTOpa. DICKTPOEMKOCTH IIOCKOTO
KOHJICHCATOpa

107 17 | IlapamnenbHOe COeIMHEHHE KOHAEHCATOPOB

IlocienoBaTenbHOE COEMHEHUE
108 18
KOH/JIEHCAaTOPOB

109 19 @ DHeprus 3apsHKESHHOTO KOHACHCATOPA




110 20  Pemrenwue 3amau

111 21 JIBro>keHue 3apsiKEHHOM YacTHUIIbI B
OJIHOPOJIHOM 3JIEKTPUUECKOM I10JIe

112 22 | Pemrenue 3amau

113 23 O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
Teme "DnekTpuyeckoe noie"
KontposnbHas paboTa mo teme

114 24 "

DIEKTPUYECKOE T10JIe

Cuna toka. IlocTosHHBIN TOK. Y CI0BHS

115 25 | CcylIecTBOBaHHUSA MTOCTOSIHHOTO
AIEKTPUICCKOTO TOKA

116 26 = Wcrounuku Toka. Hanpsokenue u 31C

117 97 3akoH OMa U1l y4acTKa LIETIH.
DIEeKTPUYECKOE COTIPOTUBIICHUE
3aBHUCHUMOCTBH CONPOTUBIICHUS OJHOPOAHOTO

118 28  TPOBOJHHUKA OT €r0 JUIMHBI U MJIOIAAN
MONEPEYHOI0 CEYEHUS

119 29 VY nenpHOE COMPOTUBIICHHUE BEIIECTBA.
Pemenne 3amaqa

120 30 [TocnenoBarenpHOE, MapaIeNbHOE,
CMENIaHHOE COEUHEHNE TPOBOIHUKOB

121 31 Pacuér pa3BeTBIEHHBIX JJIEKTPUUECKUX
ueneii. [lpaBuna Kupxroga

122 32 | Peurenue 3anau

123 33 PaGora anekrpudeckoro Toka. 3akoH Jxoys
—Jlenna

124 34 | Peurenue 3anau




MouHoCTb 271eKTprUecKoro Toka. Temnoas

125 35 1
MOIIIHOCTb, BBIJIEIsIEMasi Ha PE3UCTOPE

126 36  Pemrenwue 3amau 1
OJIC u BHyTpEeHHEE CONPOTUBIICHUE

127 37 HCTOYHHKA TOKA .

128 38 3axoH OMa 11 TOJIHOM (3aMKHYTOM ) 1
3JIEKTPUYECKON LIETH

129 39 | Peurenue 3amau 1

130 40  MomHOCTh HCTOYHHUKA TOKA 1

131 41  KopoTkoe 3aMbIKaHHE 1

132 42  KonpaeHcatop B IIeNH MOCTOSHHOTO TOKA 1

133 43  Pemenue 3agau 1

134 m Permrennie 3agau mo treMme "IlocTOSHHBIH 1
AJIEKTPUYECKUM TOK"

135 45 Pemtenue 3amay mo reme "I1oCTOSTHHBII 1
AIEKTPUIECKUN TOK"

136 46 Pemenue 3amau mo teme "IloCcTOSTHHBII 1
AIEKTPUIECCKUN TOK"

137 47 O06o001IeHre U CHCTEMATH3aKs 3HAHUH 110 1
teMe "[1oCTOSHHBIN 2IeKTpUUECKU TOK"

138 48 KonTponbHas padota no teme "llocTostHHBIN 1
AIEKTPUIECKUN TOK"
DneKTpuyuecKas MPOBOIUMOCTh PA3IUYHBIX

139 49 | BemiecTB. DJIEKTPUYCCKHIA TOK B MeTalIax. 1
CBepXIpoBOIUMOCTH

140 50 DNEeKTPUUECKUN TOK B pacTBOpaxX U 1

paciiiaBax 3JICKTPOJIHUTOB. 3aKOHEI dDapaL[eﬂ




AJIA BJICKTPOJIM3a

141

142

o1

52

DJIEKTpUYECKUH TOK B razax. [lnazma

DneKTpUYecKUil TOK B BakyyMe. BakyymHble
PUOOPHI

143
144

53
54

DNEKTPUUECKUN TOK B MOITYIPOBOAHUKAX

[TonynpoBoIHUKOBBIE TPUOOPHI

Pazgen 5. PU3NUYECKUHA IPAKTUKYM — 16 uacos

145

146

147

148

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mMepeHue cuiibl TOKa U HANPSKEHUS B
L[ENU TOCTOSIHHOT'O TOKA MPU MOMOIIN
aHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX
pubopoB" unu "3HaKOMCTBO ¢ IUPPOBOIt
nabopartopueii o ¢puzuke. [Tpumepsl
U3MepeHus: GU3NICCKUX BEITUYHH TIPH
MTOMOIIM KOMIIBIOTEPHBIX JATYMKOB"

dusndeckuil NpakTuKkyM 1o teme "M3ydenue
HEPAaBHOMEPHOI'O JABUKECHUS C LENbIO
OIIpeeNIEHUs] MTHOBEHHOU ckopocTu"

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue yCKOpeHHUs IpU
IIPSIMOJIMHETHOM PAaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIIOHHOMN IUIOCKOCTH" WIIN
"HccnenoBanue 3aBUCUMOCTH ITyTH OT
BPEMEHH IIPH PABHOYCKOPEHHOM JBHKEHUN"

Pu3NYECKU IPAKTUKYM I10 TEME
"M3MepeHune yCKOpeHHsi CBOOOIHOTO
najgeHusa" win "M3yueHue ABUKEHUS Tena,
OpOLIEHHOTO TOPU30HTAIBHO"




149

150

151

duznyeckuil npakTukyM no teme "M3ydyenue
JBUKEHUSI TeJIa 10 OKPY>KHOCTH C
MOCTOSSHHOM MO MOJIYJIIO CKOPOCThIO" MiIn
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
oOpallleHus KOHMYECKOro MasiTHUKA OT €ro
napamerpoB”

DU3NYECKUI TPAKTUKYM I10 TEME
"M3mepeHue paBHOJCHCTBYIOLICH CUIIBI TTPH
JIBUKEHUH OpyCKa MO HAaKIIOHHOM TIIOCKOCTH"
win "TIpoBepka rumnoTe3sl 0 HE3aBUCUMOCTH
BPEMEHHU JIBUKEHUS OpycKa 110 HaKJIOHHOM
IJIOCKOCTH Ha 3aJJaHHOE PACCTOSTHUE OT €T0
Macchl”

Ou3nyecKkuil MPakTUKyM 0 TeMe
"UccaeqoBaHue 3aBUCUMOCTH CHJI
YIOPYTrOCTH, BO3HUKAIOIINX B MPYKUHE U
pe3nHOBOM 00paslie, oT ux aepopmanun’
unu "V3ydeHue TBUKEHUS CUCTEMBI TeET,
CBSI3aHHBIX HUTBHIO, IEPEKUHYTON Yepe3
JIErKH# OJIOK"

152

153

@u3NYECKU NPAKTUKYM 110 TEME
"N3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YTII0BOTO KOY(PPUIIUEHTA
3aBucumoct Frp(N)" miu "Mccnenosanue
JBM>KEHUS OpycKa 110 HaKJIOHHOM MJI0CKOCTH
C NepeMeHHbIM K03 HUIIMeHToM TpeHus"
niu "M3ydeHne ABM>KEHUA Ipy3a Ha Bally €
TpeHueM"

@uU3HYECKUI NIPAKTUKYM IO TEME




154

10

"HccnenoBaHue ycloBUN paBHOBECHS
TBEPAOrO TeJa, UMEIOIIETO OCh BpaleHUs"
uinu "KoHCTpyrnpoBaHHE KPOHIITEHHOB U
pacuér cuit ynpyroctu" unu "M3yuenue
YCTOWYMBOCTHU TBEPJIOTO TeJa, UMEIOIIErO
IJI0ILAIb OTIOPHI"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MepeHue uMInysbca Telia o TOpMO3HOMY
nyta" unu "M3MepeHue cuibl TArd, CKOPOCTU
MOJIETH SJIEKTPOMOOUIISE M MOUTHOCTHU CHIIBI
arun" win "CpaBHEHUE U3MEHEHMS UMITYJIbCA
TeJa C UMITYJIbCOM CHJIBI" HIIH
"HccnenoBanue coxpaHeHUs! UMITYJbCa IIPU
ynpyrom B3aumozeicteun" win "Msmepenne
KHMHETUYECKOM SHEPTUU TeJa 10 TOPMO3HOMY

yTH

155

11

duznyeckuil npakTukyMm no teme "M3ydyenue
M30TEPMHUUYECKOTO Mporiecca (PEKOMEHJ0BAHO
WCIIOb30BaHue udpoBoi nadbopatopun)"
niu "M3ydeHne n30X0pHOro npouecca’ uim
"N3yuenune n3ob6apHoro npouecca’ uiu
"IIpoBepka ypaBHEHUs COCTOSIHUA"

156

12

@uU3NYECKUI NPAKTUKYM II0 TEME
"N3mepeHue yaenbHOM TeIIOEMKOCTU' I
"HccnenoBanue nporecca OCThIBAHUS
Bemmectsa" wim "HcciaenoBanue agnabaTHOroO
npouecca” nim "M3ydyeHne B3auMocBA31
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMO/JICICTBUS U TEMIIEPATYpPbl KUTIEHUS




JKUIKocTen"

157

13

®u3nYecKuil mpakTUKyM 1o teme "M3yuenue
3aKOHOMEPHOCTEN HCIIapeHUsl JKUIAKOCTEN"
unu "M3mepeHue yaenbHOM TemIOThI
I1aByieHus Jabpaa" win "M3yuenue cBONCTB
HachlEHHBIX NapoB" wiu "M3Mepenue
abCOIOTHOM BJIQKHOCTH BO3/lyXa M OLIEHKA
Macchl mapoB B nomeniennn'". amepenue
ko3¢ dUlLeHTa TOBEPXHOCTHOT'O HATSHKCHHUSI

158

159

14

15

Pu3NYeCKU IPAKTUKYM 110 TEME
"HaOuroieHne peBpalieHus SHEPTUU
3apsOKEHHOT0 KOHJIGHCATOPa B SHEPTHIO
n3inydeHus ceeroanoaa’ wiu "Mzyuenue
MPOTEKAHHUS TOKA B LIETIH, COACPIKAIICH
koHzaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH NMOTEHIMATIOB (HANPSLKEHUS) TIpU
IOCJIEJOBATEIILbHOM COCIUHEHUN
KOHJIEHCAaTOPOB"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue cMEMIaHHOTO COEIMHEHUS
pesuctopoB" unu "M3aMepenue ynenbpHOro
COIPOTHBIIEHUS TIPOBOIHUKOB'" WK
"HccnemoBaHue 3aBUCUMOCTH CUIIBI TOKA OT
HanpsHKEHUs 1J1 JTaMITbl HAKaJTuBaHUA"

160

16

Pu3nUeCKUil IPAKTUKYM I10 TEME
"HaGmronenune snextponusa" uim
"N3mepenue 3apsaa 0THOBAJEHTHOTO HOHA"
nin "UccienoBanye 3aBUCUMOCTH
COIIPOTHUBIIEHUSI TEPMOPE3UCTOPA OT




temneparypsl" uinn "CHsTHE BOJIBT-
aMITIEpHOM XapaKTEPUCTUKHU Auoaa"

PE3EPB — 10 yacos

161

PesepBHelil ypok. O000ICHHE 1
cHCTEMaTHU3allus 3HAHHI 110 TeMe
"KunemaTtuka"

162

163

164

PesepBubIil ypok. O600111IcHIE 1
CUCTEeMAaTH3aIHsl 3HAaHHUH 110 TeMe
"Tunamuka"

PesepBHrlit ypok. O60011eH1E 1
cucTteMaru3anus 3HaHuu 1Mo teme "CraTtuka
TBepAoro Tema"

PesepBHrlit ypok. O600111eH1E 1
CHUCTEMATH3alUs 3HAHUH 110 TeMe "3aKOHBI
COXpaHEHUs B MeXaHUKe"

165

PesepBubIiil ypok. O6006111eHIE 1
cucTeMaru3anus 3HaHu| 1o Teme "OCHOBEI
MOJIEKYJIIPHO-KUHETUUECKOU TeOpHH"

166

167

168

PesepubIit ypok. O6006111eHIE 1
CHCTEMaTH3alus 3HAaHUH 10 TEME
"TepmoanHamuka. TerniaoBble MaTUHBI"

PesepBHelIit ypok. O600111eHNE 1
CUCTEMaTHU3allis 3HAHUM 110 TEME
"ArperaTHble COCTOSIHUS BelecTBa. Pa3oBbie
nepexoanl”

PesepBHrlIit ypok. O6001IeHNE 1

cucTeMaTHU3alus 3HaHUH 10 TeMe
"OnexTpuueckoe nojue"




PesepBHelil ypok. O000IICHHE 1

169 9 CHUCTEMATH3AalNA 3HAHUH I10 TEME 1
"ITocTOSHHBIN NEKTPUUECKUN TOK"
PesepBHelil ypok. O000IICHHE 1
170 10  cucremaru3zanus 3HaHu# 10 Teme "Toku B 1
pa3nuyuHbIX cpenax”
OBILIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne ara udposBbie
n/n Tema ypoka Bcero Konrpoabusie  Ipaxrueckue fI[Sy‘ICHPIH :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTsbI pecypen
B3aumopeiicTBie MOCTOSHHBIX MAarHUTOB U
1 MIPOBOJAHHUKOB C TOKOM. MarHuTHOE moie. 1
I'mnoresa Ammepa
Bekrop marauTHOM nHAYKUuU. [IpuHmn
2 CyNEepHO3UIMU MArHUTHBIX ToJed. JInnnn 1
MarHUTHON UHIIYKIIUU
3 MarnuTtHO€ 1oJie TPOBOTHUKA C TOKOM. 1
OmneIT OpcTena
Cuna Amnepa, e€ HanpaBJIeHUE U MOJYJIb 1
5 Pemenne 3amau
5 [Ipumenenue 3akoHa Amrepa. 1
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI
Cuiia JlopeHnua, e€ HanpaBJlIeHUE U MOIYJIb.
7 JBUKeHue 3apsyKEeHHOW YacTHIIbI B 1
OJIHOPOJIHOM MarHUTHOM I10JI€
8 Pemenne 3amau 1
9 PaGora cunel JlopeHniia
10 Pemenne 3amau
1 MarnuTtHoOe 1oJie B BEIIECTBE. 1
deppoMarHeTHKH, Mapa- U TuaMarHeTUKH
12 OcHoBHBIE CBOICTBa (heppOMarHeTHKOB. 1

[Tpumenenue peppoMarHeTHKOB




13

Pemenue 3agauq mo reme "MarautHoe mose"

14 Pemenue 3amay o reme "Marautsoe moJie"”

15 SIBICHHE AIEKTPOMArHUTHOW WHYKIIHH.
IToTok BeKTOpa MArHUTHON MHIYKIIUHK

16 OC unaykmu

17 3aKOH 3JIEKTPOMarHuTHON MHIYKIIMU
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Oyko

19 O/C uHAYKIMH B TBUKYITUXCS
MIPOBOJTHUKAX

20 Pemenue 3amay

21 [IpaBuso Jlenna

99 WuayktuBHOCTH. KaTyika HHAYKTUBHOCTH
B L€ ITIOCTOSHHOI'O TOKA

93 SBnenune camounaykiuu. 3/C
CaMOWHTyKITUT

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
Teme "DnekTpoaruHaMuKa"

97 KonTponbHas pabota mo Teme
"OnexTpoauHamuka"

28 Konebarenpnas cucrema. CBoOOIHBIE
konebanus. 'apMoHndeckue KoneOaHus

29 KunnemaTtnueckoe n TMHAMHUYECKOE

oIHCcaHue KoJIeOaTeNbHBIX ABHKEHNI




DHepreTuyeckoe onucanue. Beios
JUHAMHUYECKOTO OIMMMCAHUS TAPMOHHYCCKUX

30 KoJIe0aHUM U3 UX SHEPreTHUECKOTro 1
KMHEMaTU4YeCKOr0 OMUCAHUS

31 Ammuiutyna u ¢aza Konedanui
[Tepuon n wactora konebanui. [lepros
MaJIbIX CBOOOIHBIX KOJIECOaHUI

32 MaTeMaTruyeckoro MastTHuka. [lepuon
CBOOOTHBIX KOJIEOAHHI MIPYKUHHOTO
MasiTHUKA

33 3aryxaromue Konebanus. BelHyx1eHHbIC
kosebanus. Pezonanc

34 ABTOKOJIC0AHUS

35 Pemenwue 3amau

36 Ypok-koHpepenmus "MexaHuueckue
Kosie0aHusl B My3bIKalIbHBIX HHCTPYMEHTax"

37 0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe "MexaHndeckue Konebanus"

38 DNEeKTPOMarHUTHBIE KOJIeOaHMUs.
KonebarenbHblit KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTYIbI

39 3apsiaa KOHJIEHCATOpa ¢ aMIUIUTYAON CHIIbI
TOKa B KOJIeOaTeTbHOM KOHTYpe

40 3aKOH COXpaHCHHSI SHEPTUHU B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxaroiue 3IeKTPOMarHUTHbIS

41 Kosie0aHus. BeiHyX/1eHHBIE

OJICKTPOMAardauTHBIC KOJIeOaHHS




Ilepemennsblii TOK. Pe3ucTop u KOHAEHCATOD

42 B IIEIIU [IEPEMEHHOTO TOKa

43 Karymika HHIyKTUBHOCTH B IIENTU
MEPEMEHHOTO TOKa

44 3akoH Oma 1Sl JICKTPUYECKOM e
MIEPEMEHHOT0 TOKa
MoIHOCTh NEPEMEHHOTO TOKA.

45 AMIUTMTYIHOE U JEHCTBYIOIIEE 3HAUCHHE
CHWJIBI TOKA U HAIPSHKEHUS

46 Pe3onanc B aneKTpUYecKoi menu

47 Pemenue 3amay
WneanbHbIi TpanchopmaTop.

48 [IpousBoicTBO, Mepenaya u MoTpedIeHne
AIEKTPUYECKON SHEPTUU
DKOJIOTUYECKUE PUCKU TIPH MTPOU3BOJICTBE

49 antekTpodHeprun. KylbTypa ucnoin30BaHus
ANEKTPOIHEPTUU B MOBCEAHEBHOM KU3HU

50 Pemenue 3amau

51 Pemenue 3agaa

59 O06o011eHre U cucTeMaTu3alys 3HaHU| o
Teme "DJeKTpOMarHuTHbIe KojaeOaHus"

53 MexaHnueckre BOJHbBI. XapaKTEePUCTUKH
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXAaHUYECKUX BOJTH

55 3ByK. XapaKkTEpUCTUKH 3ByKa

56 Undpa3syk u yabTpassyk. lllymosoe

3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl




57

Pemenue 3amau

58

59

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. HSJ’Iy‘ICHI/IC
9JICKTPOMArHuTHBIX BOJIH

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CaolicTBa OJICKTPOMAardiuTHBIX BOJIH

60

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpumeHneHue 31eKTpOMarHuTHBIX BOJIH B
TEXHUKE U OBITY

61

62

63

[IpuHUIUIIBI paIMOCBSI3U U TEICBUACHUS.
Panuonokarus. DneKTpOMarHuTHOE
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
KoHnTtposbHas padora mo teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIUHENHOTIO
pacnpocTpaHeHus CBeTa

64

65

66

67

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

Otpaxenue csera. [lnockoe 3epkaino.
Ccepuueckoe 3epkano

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN NTOKA3aTeb MPEIOMIICHUS.
[lonHoe BHyTpeHHEE OTpaKeHHE.
[IpenenbHbINA yroa NOJTHOTO BHYTPEHHETO
OTpaXKEeHUs

Pemenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB
OTPAXKCHUSA U ITPECIIOMJICHUA CBCTA

68

Xon ydeit B mpusMe. Jlucnepceus cBera.
CrnoxHbIif cocTaB Oemoro cBera. Lpet




JInn3bl. @OKyCHOE PacCTOSIHUE U

69 ONTHUYECKAs CUJIA JTUH3BI

70 [TocTpoenre n300pakeHUH B IMH3AX U UX
cUCTEMax. Y BEJIMYECHUE JINH3BI
Pemmenue 3a1a4 Ha mocTpoeHue

71 M300paKeHHH, MMOTy4aeMbIX C IIOMOIIBIO
JIMH3

72 ['na3 kak onTuyeckas cucrema

73 Pemenue 3amau. [Ipeens MpUMEHIMOCTH
r€OMETPUYECKON ONTUKHU

74 CkopocThb cBeTa M METO/IbI €€ U3MEpPEHUs

75 Hucnepcus ceera

76 HNHuTtepdepenius cBera

o KorepenTHble HCTOYHUKH. Y CIIOBUSA
HAOJI0ICHUST MAKCHMYMOB U MUHUMYMOB

78 Pemenue 3amau

79 [TpumeneHue uHTEpHEpEeHIINN

80 Judpakmus ceeTa

81 JudpakumonHas pemeérka. Y cioBue
HAOII0/IEHUS TTIAaBHBIX MAKCUMYMOB

82 Pemenue 3amau

83 [Tomiepe4HOCTh CBETOBBIX BOJIH.
[Monspuzanus cBera

84 Pemenne 3amay

85 CBeToBbIE BJICHUS B IPUPOJIE

86 O06o0011eHNe U cUCTeMaTH3alMs 3HAHUH 110

Teme "OnTuka"




87 KonTtponbHas padora no tTeme «OnTuka» 1
['paHuIbl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI 3JIEKTPOJUHAMUKA U 1
HPUHIUI OTHOCUTEIBHOCTH

89 [ToctynaTel cnenuaibHON TEOPUU 1
OTHOCUTEJIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON HHTEPBAIL.
[IpeobpazoBanust Jlopenma. Ycinoue

90 NPUYUHHOCTU. OTHOCUTENBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJIeHUEe BPEMEHU U
COKpAIlleHUE JITHHBI

01 DHeprusi U UMITYIIbC PEISTUBUCTCKOM 1
YaCTHUIIbI

92 CBsI3b MaCCBI C SHEPTHEN U UMITYJIECOM 1
PENATUBUCTCKON YaCTHIIBL. DHEPTHS TOKOSI

93 PaBHOBeCHOE TemI0BOE U3ITyUYEHHE 1

94 3akoH cMereHus Buna 1

95 I'unores3a M. [1nanka o kBanTax. @OTOHBI 1

96 DHeprusi 1 UMITYIIbC POTOHA 1

97 ®otoadppext. Onbithl A. I'. CTonerona. 1
3akoHsb!I poTodddexra

08 VYpaBHenue DifHmTelHa 11 GoTodPdeKTa. 1
"Kpachas rpanuna” potorddexra

99 Hasnenue ceera. Oneitel [1. H. JIeOeneBa

100 BonHoBbIe cBoiicTBa YacTHIL 1
Bounsl nie bpoiind. /InuHa BoJIHBI 1€

101 Bpoitnst u pazmepsl 007aCTH JIOKATA3AITUH 1

JIBUKYILIECCS YaCTULIBI




102

KopmyckynsipHO-BOITHOBOM yaJln3M

103 Judpakius 2JIeKTpOHOB Ha KpUCTaIax
Crienuduixa u3MepeHuii B MUKpOMHUPE.

104 CoOoTHOIIICHHS HEOTIPEACIEHHOCTEN
['eitzenbepra

105 Pemenue rpadudeckux 3agad

106 Pemenue pacuéTHpIX 3a1a4
KonTpomipHas padora o Temam: "OCHOBBI

107 CTO", "KopryckyisspHO-BOJIHOBOI
Tyamu3Mm”

108 OnBITH IO UCCIIETOBAHHUIO CTPOCHHS aTOMA.
[Tnanerapuas mozxens aroma Pezepdopra

109 [Toctynatel bopa

110 Bunei ciektpoB. CekTp ypoBHEH 3HEpruu
aToma BOAOpoaa

111 CrioHTaHHOE U BBIHYXJIEHHOE H3JIyueHHe
CBETa

112 Jlazep
Hyxiionnas mogens sinpa I'eiizenGepra-

113 HBanenko. 3apsig 1 MacCOBOE YUCIIO sAJpa.
H3oTonkl. PagnoakTHBHOCTH
3aKoH paJnoaKkTUBHOTO pacnana. CBoHCTBa

114 WOHU3HPYIONIETO U3Ty4YeHus. BriusHue
PaZMOaKTHBHOCTHY Ha KUBBIE OPTaHU3MBI.
Ho3nmerpus
OHeprust CBSA3HM HYKJIOHOB B sijipe. SnepHbie

115 cuiel. Jleext Maccol aapa. SnepHbie

peakmuu. Snepasie peakTopsl. [IpoGiaemsr




YIIPABIIIEMOrO TEPMOSIEPHOTIO CUHTE3A.
DKOJIOrHYecKHe aCleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

116

Mertoabl perucTpalyu U UCCaeI0BAHUS
3JIEeMEHTapHbIX YacTull. OyH/1aMEHTAJIbHbIC
B3aUMOJECUCTBUA. bapuoHbI, ME30HBI U
nentonsbl. [IpencraBnenune o CtanaapTHOM
Mojenu. KBapk-riitooHHas MOJAENb apOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EMMHCTBO QHU3MUecKoil KapTHHEI
Mupa

118

119

120

121

Oranbl pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMUHU

[IpuMeHUMOCTD 3aKOHOB (DPU3HKH IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTO/Ibl aCTPOHOMUYECKUX
HCCIEeN0BaHuN

COBpeMeHHHe OIITHUYCCKHUEC TCIICCKOIIDI,
pPaanoOTECICCKOIIbI, BHeaTMOC(bepHaSI
ACTPOHOMMUA

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue
3BE3/1b1, IUTAHETHI, UX BUJIUMOE JIBUKEHHE

122

123

Comnreunas cucrema. Comaite. ComHeuHast
aKTUBHOCTh. MicTounuk sHeprun ConHua u
3BE3

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
Junarpamma "cneKkTpalbHBIN Ki1ace —




CBETUMOCTB"

124

125

3B€3I[BI TJIaBHOM IOCICa0BAaTCIBbHOCTHU

Buyrpennee ctpoenue 38€31. CoBpeMEHHbIE
IIPEJICTABICHUS O IIPOUCXOKICHUU U
sposony ComHIa U 3BE€37. OTallbl )KU3HU
3BE3N

126

Mieunsiii [Iyte — Hama ["amaktuka. Tunel
rajlakTUK. YEpHbIe OBIPBI B APaxX ralakTHK

127

128

129

Bcenennas. Pacimpenue Beenennoit. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PenukroBoe uznyuenue

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka

Hepeménubie mpoOieMbl aCTPOHOMUU

130

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccmemoBaHue MarHUTHOTO ITOJIS
MMOCTOSSHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
deppomarneTnkoB" nin "HccnenoBanue
JENCTBUS TOCTOSIHHOTO MarHUTa Ha PaMKYy C
TOKOM"

131

Pu3nYecKuil TPAKTUKYM 110 TEME
"U3mepenue cunsl Ammepa" win "M3yuenue
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
wim "Onpenenenne MarHUTHOM MHTKITUH
Ha OCHOBE M3MepeHus cuibl Ammnepa”

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBaHue sBIeHUS




AIIEKTPOMArHUTHOW MHIYKIIUU" WIH
"OnpeneneHnue HHIYKIIMU BUXPEBOTO
MarHuTHOro mojis"

133

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUS CaMOMHYKIIUN"
i "COopKa MOJENN 3JEKTPOMAarHUTHOTO
reseparopa"

134

Pu3N4eCKUu IPAKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX
KOJICOAHUH HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

135

136

137

138

139

®dusnyeckuii MPaKTUKYM 110 TeMe
"IIpeoOpa3oBaHue FIHEPTUH B IPY>KUHHOM
MasiTHUKE"

dusnueckuil NpakKTUKYM 10 TeMe
"HccnenoBaHue NEPEMEHHOIO TOKA Yepe3
IIOCJIE0BATENBHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ min
"HUccnenoBanue paboThl HCTOUHHUKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3y4yeHue napamMeTpoB 3ByKOBOU BOJIHBI"

Du3nUeCKU IPAKTUKYM I10 TEME
"M3MepeHue nokasaresns nIpeaoMIIeHUs]
crexya" win "[lomyuenue nzodpaxeHus B
CUCTEME U3 INIOCKOTO 3€pKajla v JIMH3bI"

Pu3NYeCcKuil TPAKTUKYM 110 TEME

"HccnenoBaHue 3aBUCUMOCTH (DOKYCHOTO
pPacCTOSIHUS OT BelllecTBa (Ha mpuMepe




Kuakux auH3)" wim "U3mepenue
(OKYCHOTO PacCTOSIHHSI PACCEUBAFOIITNX
JH3"

140

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHEpeHIHH
U THoJsipu3anuu ceera'

141

DuU3nYeCKui MPAKTUKYM 10 TEME
"OnpeneneHyre UMITyJbCa U SHEPTUU
PENATUBUCTCKHX YacTHIl (110 GoTorpadusm
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
nosie)"

142

dusnueckuil NpaKTUKYM IO TEMe
"U3mepenue noctosHHoM [lnanka Ha
OCHOBe ucciefoBanus Gorodpdexra” mmm
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKEHUs "

143

144

145

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHNE
noctostHHOM Punbepra”

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM JIO3UMETpa' UITn
"N3yuenne moromenus 6eTa-4yacTuil
amoMuHEM"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaOaromenus 38€34H0T0 HeOa
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUN JUIs




146

147

oTpeieNieHUs TIOJI0KEHUST HeOECHBIX
00BEKTOB HAa KOHKPETHYIO IaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOTYIIApHs U IPKUE
3BE31b6l" win "HaOmroneHus B TEIECKONI
JlyHBI, TUTaHET, TYMAHHOCTEH M 3BE3HBIX
CKOILJICHUI"

O00011eHNEe U cUCTEMAaTU3ALNS 3HAHUI.
Ponb ¢usuku u actpoHOMUU B
SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COITMAIbHOM U ATHYECKOH chepax
JIeITEeIILHOCTH YeJIOBEKa

O0o001IcHNE U CHCTEMATH3alKs 3HAHUI.
Poab u MecTo pu3MKu ¥ aCTPOHOMHH B
COBPEMEHHOM Hay4yHOH KapTUHE MUpPa

148

149

O06o00mIeHne U cucTeMaTu3aus 3HaHH.
Ponb pusnueckoit Teopun B pOpMUPOBAHUU
npeJcTaBiIeHui 0 PU3NYECKO KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHUpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaYYHbIX IPEJCTaBICHUN O IPUPOJIE

0O0001eHne U CUCTEMAaTU3ALNS 3HAHUI 110
teme "Kunemaruka"

150

151

152

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "Kunemarnka"

O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 110
teme "Jlunamuka"

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "Cratuka TBEpAoro rena”




153

O0o01IeHre U CCTeMaTU3alus 3HAHUN 110
TeMme "3aKOHbI COXPAaHEHUS! B MEXaHUKE"

154

155

156

O0o0011IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110
teme "Tepmonunamuka. TernnoBbie
MaluHb!"

O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

157

O0o01IeHre U CHCTeMAaTH3alus 3HAHUN 110
TeMe "DnekTpuyeckoe nose"

158

159

O06o00muIeHre U cUCTeMaTH3aIMsl 3HAHUH 110
teMme "[loCcTOsHHBIN 2neKTpUYecKuid ToK"

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
teMe "Toku B pa3inyHbIX cpeaax”

160

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "MaruutHoe noJe"

161

162

163

Peseprubiit ypok. O60011eHIE U
CHCTEMaTHU3alMs 3HAHUH 110 TEME
"DeKTpoMarHuTHas WHIYKIus"

PesepBHrlit ypok. O6001ICHHE U
CHCTEMATHU3aIMsl 3HAHUI 110 TEME
"Mexanndeckue Konebanus"

PesepBHrlit ypok. O6001ICHHE U
cucTeMaTH3alus 3HaHUH 10 Teme
"JeKTpOMarHuTHbIE Kosebanus"




164

PesepBHelil ypok. O6001ICHHE U
CUCTEeMaTH3allMsl 3HaHH 110 TeMe
"MexaHU4YEeCKHUE U JIEKTPOMArHUTHbBIC
BOJIHBI"

165

PesepBHeiit ypok. O600ICHHE U
cucreMaru3anys 3Hanui mo reme "Onruka"

166

167

168

PesepBHbIil ypok. O0001ICHNE 1
cucreMarusanysa 3HaHui 1mo teme "OCHOBEI

CTO"

PesepBusiit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUH 110 Teme
"KopnyckynsipHO-BOJIHOBOM Jyanu3m"

PesepBuslit ypok. O60011eHNE U
cucreMarusanus 3Haguii mo reme "dusuka
atoma'"

169

Peseprubiit ypok. O60011eHUE U
cucTeMaTu3aiis 3Hanuii mo teMe "dusmka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YacTUIl"

170

Peseprubiit ypok. O60011eHIE U
CHCTEMaTH3aIHs 3HAaHUH 110 TeMe
"OnemeHTsl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. ®usuka, 10 xmacc/ KacbstnoB B.A., O0111ecTBO ¢ orpaHUYeHHOMN
OTBETCTBEHHOCTBIO «IPODA»; AkmonepHoe o0mectBo «M31aTenbCTBO
«IIpocsemenue»

2. ®usuka, 11 xmacce/ KacesaoB B.A., O01miecTBO ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «JIPODAY; Akinoneproe obmecTBo «M31aTenbcTBO
«IIpocBemenue»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

1. ®uszuka. Yrinyonennsiii ypoeHb. 10—11 kiaccel: pabodas nporpamma K
muaun YMK B. A. KacesiHoBa: yueObHo-MeToauueckoe nocooue / B. A.KacrsHOB,
N. T. BnacoBa. —M.: JIpoda

2. @wuszmka, 10 xmacc/ KacesHoB B.A., OOmectBo ¢ OrpaHHYCHHON
oTBeTCTBEHHOCThIO  «/IPODAY»; Axmumonepnoe obmectBo «l3maTenscTBO
«IIpocsemienue»

3. ®uzuka, 11 xmacc/ Kacesaop B.A., OOmecTBO ¢ OrpaHUYCHHOM
OoTBETCTBEHHOCThIO  «JIPODAY»; AxkimonepHoe oOmiectBo «M3aaTenbcTBO
«IIpocBemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://phys-ege.sdamgia.ru/ - Pemry EI'D

https://fipi.ru/ - DUTTN

https://obrnadzor.gov.ru/ - PocoOpHanzop

https://college.ru/fizika/ - [ToaroroBka k EI'D no ¢u3uke oxnaitn

https://foxford.ru/ - ®oxcdopa

http://www.fipi.ru/ - caiir ®UITN

http://ege.edu.ru/ - mopTan uHGpOpMAITMOHHOH MToAIEep kKU EI'D

http://markx.narod.ru/pic/ - ¢pusuka B mkose

http://festival.1september.ru/articles/ - pectrBans negarornaeckux uaeH

«OTKPBITBII YPOK»

©ooNO O wWwhNRE

10.http://www.fizika.ru/ - caiit qis yaurenaed GU3MKNA U UX YYCHUKOB
11.http://www.physics.ru/ - maTepuassl 10 GU3MKe
12.http://school-collection.edu.ru - enunas xomiekuus IIOPoB



https://phys-ege.sdamgia.ru/
https://fipi.ru/
https://obrnadzor.gov.ru/
https://college.ru/fizika/
https://foxford.ru/
http://www.fipi.ru/
http://ege.edu.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
http://school-collection.edu.ru/
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