


MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoMm (enepaibHON pabodeil mporpamMmbl BocnuTaHus W KoHuenmn
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIIEIOBATEIbHOCTh U3YUYECHHSI TEM U PA3/EIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUS OOYYaIOIIMXCS CpEICTBAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HWHTEIJICKTYAJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme 1o ¢usnke ONpenensioTcs IUIaHUPYEMbIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeAMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO TO/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJIP30BaHA YUUTEISAMU (DU3UKHU TSl COCTABIICHUS CBOUX Pab0OYMX IPOTPaMM.

[Iporpamma mo ¢u3vKe HE CKOBBIBAET TBOPUYECCKYIO HHUITUATUBY YUHUTEIICH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAs B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBIICHUM, HU3y4aeMbIX XHUMHEH, OMOJIOTHUEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajoB C 3aJaHHBIMH CBOWCTBaMU. M3ydeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (u3uku Ha ypoBHE CpeTHEr0 00IIEr0 00pa30BaHUs MOJIOKEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCeX Pa3fesoB (PU3UKHU, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuzayuu. EE peanuzainus npeamnosiaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpaeiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAINOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3Ixonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO IPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MMacCHOCTH.

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3MKE JOJKHO OBITh MOCTPOEHO HA
IPUHILINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g pusuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHcTBYyIomero ¢akropa ydeOHoro mporecca. Jms yrmyonéHHOTrO
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3yueHwus pazaena (temsl). Ilpu stom mox pabortamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MPaKTHUKyMa MpPEACTaBICHA €IMHBbIM NepeyHeM. Bwidop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUSI W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM obecmeunBaercs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEIICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacu€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4H C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTETpUPYsl MPUMEHEHHUE 3HAHUM U3 pa3HBIX pas3nienioB. /(s kauyecTBEHHBIX 3aaa4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3MYeCcKO MOJENH JIJIsl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepuanbHO-
TEXHUYECKOMY OOECTICUeHHIO yueOHOTO Tpolecca Kype (U3MKUA YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B IporpaMme IO
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCICHHbIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpalud st
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIeUYMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMupoBaHHe HHTEpeca M CTPEMJICHHS OOYyYaromMXcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJie MO3HaHUs U (HOPMHpPOBaHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SIBJICHUS C UCIOJIb30BaHUEM (PU3NUECKUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

(GopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(hecCHOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YpPOBHE CPEIHETO 00111ero 00pa3oBaHus:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHUI MPUMEHATh TEOPETUUECKUE 3HAHUS I OObICHEHHUS
bu3nuecKux SBICHUI B MPUPOJAE W JUIsl NPHUHATHS NPAKTUYECKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nueckol MoJenM, aJeKBAaTHOM YCJIOBUSIM 3a/Jadyd, B TOM YHCIE 3aJay
WHKEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX POLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUSA M TPOBEACHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu  UHGOpMaInH,
OINPENENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIOBUM JUISI Pa3BUTHS YMEHMM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE UHTEpeca K chepam nmpodheCcCHOHATBHON NEeSTEIBHOCTH, CBI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBFHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeyeHb JaOOpPaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalIbHAsI HayKa o npupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3HYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBBIE
U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsa). ['unoresza. @uznueckuil 3aK0H, TPAHUILIBI €r0 IPUMEHUMOCTU. Pu3ndeckas
TEOpHUs.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne cuiibl TOKAa W HalpsDKEHUS B LENH IOCTOSSHHOTO TOKa IIPH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBmxeHue. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4yl MEXAHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MITHOBEHHAas CKOpPOCTh) U
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATIBbHON TOUYKM OT BPEMEHU U UX
rpadukH.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JUHEWHas cKopocTh. [lepmom m wactora oOparieHusl.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JNBWKEHUE CHapsAOB, LEMNHbIE, IIECTEpEHYAThIE W PEMEHHBIE IEpeaayuH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

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

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[Tpeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MPpU NPSIMOJIUHEHHOM PAaBHOYCKOPEHHOM JABUXEHUHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

W3yyenue fABWKEHHS Tena, OpOIIEHHOro Tropu3oHTaidbHO. [IpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEpUOJia OOpalleHHs] KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraaIbHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT reorpapuueckoi MmuUpoThl. JIBUXKEHHE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia cONpOTHUBICHHS NpPU JBUKEHUU Tela B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHHME  PaBHOACHCTBYIOIIEHM  NPWIOKEHHBIX K TEIy CHUI  C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOU CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bI O HE3aBHUCUMOCTH BpPEMEHHU JIBHKEHHUS Opycka IO
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEla, HMEKOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUaIbHBIX TOYEK. L[eHTp Macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnIMaNbHBIE W HENOTEHUMANbHbIE CWIbL. lloTeHnManbHas »HeEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHne KHHETUYECKOU YHEPTUU TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyJsipHO-KuHeTndeckol Tteopun (MKT), wux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBmkeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE 3THUX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBs13p a0CONMIOTHON TEMIIEPATypPbl TEPMOJIMHAMUYECKONW CUCTEMBI CO CPEAHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuKym.

HccnenoBanne mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nuzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUM IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHCTEMBl KAaK CPEIHHE 3HAYEHHsI BEJMYWH, ONMHCHIBAKOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoH3BOJIbBHAS — peflaKcalys
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnens wueanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YpaBHEHWIL:
ypaBHeHHEe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE UIsI BHYTPEHHEH 3HEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMouHaMuKe. Beruncienne paboThl o rpaduky
npoiiecca Ha pV-nuarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YAelnbHass W MOJISIpHAs
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

IlepBbiii  3ak0H TEpMOAMHAMUKHU. BHyTpeHHsissi »dHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJAMHAMMKHM JUISI  HEPABHOBECHBIX  IMPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AlUs «TEIUIOBBIX» OTXOJIOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHEHUE yAENBHBIX TEINIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusd. McmapeHue u KureHue. YJelbHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lnmaBieHne W Kpuctaim3zanus. YJelbHas TEIUIOTa IUIABJICHUSI.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpTUH B (Pa30BbIX MEPEXOJIAX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHPIOTOHOBCKOU KHUJIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJIaBJICHUS JIb/IA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JepopManuu  pe3MHOBOro oOpasua  oOT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTapHBIN JAIEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DJIEKTPUYECKOrO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO MOJsA. OTHOPOIHOE ANEKTPUUYECKOE TOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIIMAJIIOB ISl AJIEKTPOCTATUYECKOro TMojisl (KaKk OJHOPOAHOTO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeckoHEeUHOM TIIOCKOCTH. KapTuHbl JUHUNA HaNpsOKEHHOCTH JTHX TMOJEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIOB.

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOrO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE MHPOLECCHI: JJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3APSKCHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCIIEIOBATEIBHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 y4acTKa [EMH.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux menei. [IpaBuia Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJTHOM  (3aMKHYTOM) 2JIGKTpUYECKOW Iiemd. MOIIHOCTh HMCTOYHHKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANpSOKEHUS Il PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe uzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesa u3MepeHus: amnepMeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3jJ€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJ€3HON MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
Onektponus. 3akonsl Dapajnes 17 AIEKTPOIH3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: Tra30pa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITydyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHbI 3JIeKTponu3a Papajes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAJIEHTHOTO MOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUOJA.

Pu3nvecKuil MPaKTUKYM.

Cnioco0bl n3Mepenus: (U3NYECKUX BEIUYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  paslenax «YUYEHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C UZYYUEHUEM MEMO008 HAYYHO20
no3HanuA: SBJICHUE, HAay4YHbId (aKT, rumnotesa, (u3MveckKas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENbHbIE MPUOOPHI, IIUPPOBas 1a00paTOpHsI.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BeKkTOopsl 1 X MPOEKIMU HA OCU KOOPJIUHAT, CJIIOKEHNE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
AIIEKTPOIHEPT UM, IOBEPXHOCTHOE HATSHKECHUE U KalIUJUISIPHBIC SIBJICHUS B IIPUPOLE,
AIIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumua: NTUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYI,
MOJIb BEILECTBA, MOJIIpHAs Macca, II0Jy4YeHHWE HAaHOMATEpHUANIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEIl, KUIAKOCTEU U Ia30B, KUIAKUE KPUCTAIUIbI, dJIEKTPUUECKUE
CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS TUCCOUMALNS, TaTbBAHUKA, JICKTPOHHAS
MHKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHEM MEXaHU3MOB,
y4€T CYXOr0 M IKUIAKOIO TPEHHMs B TEXHUKE, CTATUYECKUE KOHCTPYKLUHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE), ABUTATE]Ib BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJOJWIBHUK, KOHIULUOHEP, TEXHOJOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3zopaspsiiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'AJIbBAHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MarunuTtHoe none B Bemectse. @eppOMarHeTUKy, napa- 1 AMaMarHEeTUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJIOTMYCCKHUC IIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuHa nuH1il MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue ABM>KEHUS MMy4YKa 3JEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETUKOB.

HccnenoBanue 1eiCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika HMHIYKTUBHOCTM B LIENH MOCTOSSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU], 3aIlUTa OT 3JEKTPU3ALMH TeJl IPU ABUKEHUU B MATHUTHOM T0JIE
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOMHIAYKIIAH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMS] MEXaHUYECKOW sHepruu). BoiBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHWIN HCXOJIHOMN
BEJTMYMHBI C aMITUTY/IaMU KOJIeOaHUI €€ CKOPOCTH M YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOM KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenne HEe3aBUCUMOCTHU TIeprojia MallbIX KOJeOaHUl Ipy3a Ha HUTU OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXPaHEHUS YHEPTUU NPH KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS TeJa B X0/I€ KOJIeOaHW Ha yIIPYTroM TO/ABECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxaromue JIEKTPOMAarHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE 3JEKTpo3Hepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIIEKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUMHUU AJEKTpONEpeaay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, KaTylika MHIYKTUBHOCTH M KOHAEHCATOP B LEMNU NEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomul, nPAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 MOCHeOBATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

Habmroienue 3meKTpoOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS HUX pacnpocTpanenus. llomepeunsie u
OpoAoJbHbIE BOJIHBL. Ilepros, CKOpOCTh paclnpoCTpaHEHUs U JJUHA BOJHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeIoMIICHHE, MHTepPEpEeHIUs |
nupakius.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBoOe 3arps3HEeHHE OKPYXKAIOLIEH cpebl.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3MYYCHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnast oprieHTalns BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[Ikana 371€KTpOMarHUTHBIX BOJH. IIprMeHeHne 371eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH Cpeibl.

TexHuyeckue ycTpoWCTBa U MPAKTUYECKOE TPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3ByKOBAs IMATHOCTHKA B TEXHUKE M METUITHE.

Hemoncmpauuu.

OOpazoBanue 1 paCpOCTPaHEHUE MOMEPEYHBIX U MPOAO0IbHBIX BOJH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmonenue oTpaskeHus M MPEIOMIICHHSI MEXaHUUECKHUX BOJIH.

Habmonenue natepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJbTpa3ByKa U €ro MpUMEHEHUE.

Habmroienue CBS3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYAOH W
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB  DJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHHE,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIECTOBOTO 3Ty CHHM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIl1 HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOTHI
CBETAa M COOTHOLIECHWE [JIMH BOJIH MPU IMEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[TonHoe BHyTpeHHeE oTpaxeHue. [IpeaenapHblil yroyl MOJTHOrO BHYTPEHHETO
OTPAKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPACCTOSIHUSI TOHKOW C(EepUYecKOil JHH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MOKa3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, 1aBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue npubopsl. Paspemaromas crocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepnl Ki1acCMYECKHUX
UHTEeP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: OYKH, JyIa,
nepuckon, Qoroanmapar, MHUKPOCKOI, MPOSKIIMOHHBINA amnmapar, MPOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnepoBanne Xoja CBETOBBIX ITYYKOB YEPE3 IUIOCKOMAPAIIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nudpakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PpAacCTOSIHUS OT BellecTBa (Ha
pUMEpPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6nronenue u uccnenoBanue AUGPaKIMOHHOTO CIEKTpa.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIHUAIBHOW T€OPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPruei U UMIYJIbCOM PEISTUBUCTCKON YaCTUIIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apPs>KEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTrUsl U UMITYJIBC (HOTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BomHoBbIe cBOMCTBa yactul. Bonnel ne bpoird. JlnuHa BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzenbepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CUJIBI TOKA Y€pPE3 CBETOJIMO OT HAIPSKECHHUSL.

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienue GOTOHOB MPH MEPEX0ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA JPYTOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CreKTpa pa3pekeHHOT0 aTOMAPHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN OeTa-
pacnaz. ['amma-u3inydeHue.

3akOH pPaAMOAaKTUBHOTO pacnaja. PaanoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBS3M HYKJIOHOB B sigpe. SAnepubie cuibl. Jlepekt macch sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuOHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
DHEPIUsl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUUECKHE IIPOLIECCH: TO3UMETD, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOrpadusim).

HccnenoBanue paanoakTUBHOTO (POHA C UCIOJIB30BAaHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIILHOCTA. BHYTpeHHEE CTpOcHHE
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Paz0beranue raimakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€31H0r0 HEOa HEBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAaHUM  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o0uIeHNe U cucTeMaTU3alus COJEp KaHUsl pa3iesioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B 3KOHOMHUYECKOM, TEXHOJIOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3nyeckoil Teopuu, posib GU3NIECKON Teopruu B (OPMHUPOBAHUU MPECTABICHUN
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MHUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€l ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEINPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXI€CTBO. BEKTOPBI M WX MPOEKLIMU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBWKEHUS B SKMBOM TNPUPONE, SKOJOTMYECKHE PUCKHM TpH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
pUpoOJeE.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
TEJd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOM pEIIETKH, CHEKTpaIbHbIN
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
(boToCchEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoBUTATENb SIKOOH, reHepaTop MEepeMEHHOro TOKa, MHIYKIMOHHAs Ieub,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi Oarapesi, CIyTHUKOBBIE
PUEMHMKH, JIEPHAsA DQHEPTETHKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3Ma;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUXKECHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIHOCOOHOCTH OLICHMBATHh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBJICHUE JIEUCTBUM B OKPYXAIOIIEH cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTU HAYYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs] (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIBCKYIO
JESTENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE YUeOHbIE JeiicTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEsATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTM M TPOTHMBOPEUMSI B PaCCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIEICTBUN 1€ TEIIBHOCTH;
KOOPJIMHAPOBATh M BBIMOJHATH Pa0OTy B  YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/IETh HAYYHON TEPMUHOJIOTHUEH, KIFOYEBBIMH MOHATUSMU U METOJAMU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COJIEpKaHMsl, IPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3a1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh X JOCTOBEPHOCTh, MPOTHO3UPOBATh UBMEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3BHEJEATEIbHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX YUEOHBIX IPEAMETOB;

BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HABBIKAMH MOJy4YEHUS MHPOpMALHUU (PU3HUECKOTO COJEP KAHUS
W3 UCTOYHHMKOB PAa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMUOHHBIX M KOMMYHUKAIMOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJIEPKAHUSA B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOPMAlMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX AEMCTBHH C yu€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeessaTh poyid ¢ y4€TOM MHEHUI YYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3UKK W aCTPOHOMHUH, BBISBIATH NPOOJEMBI, CTaBUTh H
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCSA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

coco0CTBOBaTh (DOPMHUPOBAHHUIO U TPOSBICHUIO SPYIAUIMH B 00JacTU
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABATEIHLHON pediekcHr Kak OCO3HAHUS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO APYTUX HA OLIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MIPEITOJIAT A0 TITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSM WM TPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IMPH OCYIICCTBICHHHM OOIICHWS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspenaTh KOH(MIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

NOHMMATh POJb (PU3UKK B  IKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS HPUMEHMMOCTH MoAeNed (QU3MYEeCKUX Tel H
IPOLIECCOB (SIBJICHMM): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MATEpHAIbHAs TOYKA, PaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, )KUIAKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE JJIEKTPUYECKOE TTOJIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTAJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIB30BAHUS YAaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIO)KEHUSI U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBHKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHHUSI UMITYJIbCA U MEXAHUYECKOU
DHEPruM, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIIOBHSI pPAaBHOBECUS TBEPAOrO Tena), MPU STOM  HUCHOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpazoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHUS HWJEAIBHOTO Ta3a CO CpeaHen
KMHETUYECKOW DSHEpPruer TEIIOBOTO JBWKEHHUS M KOHLEHTPALHMEN €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPIrUEN TENJIOBOTO ABMKEHHS €T0 4acCTHULl, CBA3b JABJICHUS UACAIBHOTO
raza C KOHLEHTpAallMEM MOJIEKYJd M €ro TeMIEPaTypoH, YpaBHEHHE
MenneneeBa—KnaneipoHa, mepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3blBas YCJIOBHUS IPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LENA M JUId 3aMKHYTOM DJJIEKTpUYECKOM Ienu, 3akoH Jxoyisa—JleHua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONMKCHIBATh (PU3NYECKUE TPOLECCHl M SIBICHUS, HCHOJb3YysS BEIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CUJia YINPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprust ynpyrod nedpopmanuy NPYKHUHBI, KOJHMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
OHEPrus WACAIBHOIO OJHOATOMHOIO rasza, padoTa HIealbHOro rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB,  JJEKTPOABWXKYIIAs CHjla, CWiIa  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIIoNepeaum, IEKTpU3alus Tell, SKBUIIOTEHIIMATBHOCTh TOBEPXHOCTH
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOJANUTDH MCCIEAOBAHUE 3aBUCMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3WYECKUX BEJIWYMH B BHUAE TIpapuKOB C YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia OE30MACHOTO TPyla IPU MPOBEIECHUHN HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl MNpH MCHOJIb30BAaHUM MaTEMaTHUYECKUX METO/IOB
penieHus 3aaad, MPOBOJANUTH PacUEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lieloB Kypca GU3MKH, a TAaK)KE UHTErpaluy 3HAaHUHN U3 APYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENIbHBIX MPHUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATh MOCIEICTBUS OBITOBOI U MPOU3BOJACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
HO3ULMI 3KOJOTNYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHMIIEro pPa3BUTHS YEJIOBEYECKOIO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NepepabOTKU U MPEAbsSBICHUA Y4YeOHOU H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUU;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy I'PYyMNIbl, PAMOHAIBHO PaclpeaesiTh ACSITEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHEIUAIBHOCTIM (PU3UKO-TEXHUUECKOTO TIPOQHIIS.

K xoniy oOyuenuss B Il knacce mnpeaMeTHbIe pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeATeIbHOCTH YelI0BeKa, POjib U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJIb AaCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMUCATEIHHOM, CUCTEMATU3UPYIOIICH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIMN (pu3udeckoil Teopuu —
DIIEKTPOIMHAMUKH, CHEIMAIbHON TEOPUHW OTHOCHTEIHHOCTH, KBAaHTOBOW
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUI O MPUPO/IE;
paznuyaTh YCJIOBHSI TPUMEHHUMOCTH MoOJeNe (U3UYECKUX Tel U
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIs, TAPMOHWYECKUE KOoJeOaHUs, MAaTeMaTHIECKUI MasTHUK,
UJCTbHBIA TPYKUHHBIA MAasSTHUK, TAPMOHUYECKHE BOJHBI, WJCATHHBINA
KOJIe0aTeNbHBIN KOHTYp, TOHKas TUH3a, MOJIETIEH aTOMa, aTOMHOTO si7jpa U
KBAHTOBOM MOJIC/IM CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHaJTU3UPOBATh U OOBSICHATH AIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUSA,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHWHINTEHHaA  JUIs
doTodrpdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3MUECKUE MPOIECChl W SIBJICHUS, HUCMOJb3Yysl BEIUYUHBI:
HaIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHMTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, TIOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMATHUTHAS UHYKIIMS, CAMOUHYKIMS, PE30HAHC, HHTEPDEPECHITUS
BOJH, Judpakuus, JIUCIEPCHUs, T[OJHOE BHYTPEHHEE OTpakeHHe,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OMPENENATh HAMpaBJICHUE HWHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJIA aHalu3a M OOBACHEHUS (U3NYECKUX MPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTH WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIOJb30BAaHUEM TMPSMBIX HW3MEPEHUN, MPU HSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTUMAJbHBIA METOJI U3MEPEHUs, OLIEHUBATh a0COJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PEe3ybTaThl U JIeJaTh BBIBOJ O CTaTyce MPeJI0KEHHON
TUIIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M MPOEKTHOM JNEATEIBbHOCTH C MCIOJIb30BAaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJICHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS,

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBSCHEHHE IPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IMpOLIeCCaMu, C
MO3UIINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHATBEHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMALIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyr0  HMHQOpMAlMI0 W OLIEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIbI B pEUICHHE paccCMaTpuBaeMoil MpoOIeMbl;

IPOSIBIISATE MOTUBALMIO K Oyayiien npodhecCHOHaNbHON AESITeIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.
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2.3 CRAMIHCCRIC 1 SJICKIPOMATTITHRIC 10 1 https://m.edso0.ru/N209RIH7X
BOJIHBI
24 OnTuka 25 1 https://m.eds00.ru/DOC7Q9W3B
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEITMAJIBHOM TEOPUH OTHOCUTEJBbHOCTH
3.1 OcuoBbel CTO 5 1 https://m.edso00.ru/F127S2G2K
Hroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KoprnyckynsipHO-BOJTHOBOM JTyalii3M 15 https://m.edso0.ru/X1M5H5Z4T
4.2 ®dusuka aToma 5 https://m.edso0.ru/FAK2T4Z3Z
4.3 DusHKa ATOMHOTO S/1pa 1 EMEHTAPHbIX 5 https://m.edso0.ru/C2G6W6EK4A

YaCTHI]



https://m.edsoo.ru/A9O0X4T2V
https://m.edsoo.ru/U0N2P0T6H
https://m.edsoo.ru/K1L1D0L8J
https://m.edsoo.ru/H6D3K8D8E
https://m.edsoo.ru/N2O9R9H7X
https://m.edsoo.ru/D0C7Q9W3B
https://m.edsoo.ru/F1Z7S2G2K
https://m.edsoo.ru/X1M5H5Z4T
https://m.edsoo.ru/F4K2T4Z3Z
https://m.edsoo.ru/C2G6W6K4A

Uroro mo pazueny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 ‘ DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 ‘ ‘ https://m.edso0.ru/B3T9D4TIN

Wroro no pazueny 12

Pazznen 6. PUSHUECKHM TIPAKTUKYM
6.1 ‘ Du3nYecKuil TPaKTUKYM 16 ‘ 16 ‘ https://m.edsoo.ru/E9X2G8K5N

Hroro mo pazueny 16

Paznes 7. OBOBIIAIOIIEE ITOBTOPEHHUE

Cucremaruzanus u 00001eHne
7.1 HPEAMETHOTO COHep)KaHHfI 1 OtbrTa 15 https://m.edsoo.ru/B4AEOGIF8D

JEeSTENIbHOCTH, IPUOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos

Hroro no pazgeny 15

PezepBHOE Bpems 10 https://m.edsoo.ru/U9B9H4J1E

OBUIEE KOJIMYECTBO YACOB I1O 170 4 16

[MPOTPAMME



https://m.edsoo.ru/B3T9D4T9N
https://m.edsoo.ru/E9X2G8K5N
https://m.edsoo.ru/B4E0G9F8D
https://m.edsoo.ru/U9B9H4J1E




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne

n/n

Tema ypoxka

KoaunuecTBO 4acos

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus:

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

Owusnka — pyHAaMeHTaTbHAs HayKa
0 Npupoze

Hay4nblil MeTO MO3HAHUS U
METO/IBI HCCIIEIOBAHUS (PU3UICCKUX
SABJICHUI

DKCIIEPUMEHT U TEOPHS B MPOIIECCe
Mo3HaHusI Mpupoabl. Habmonenne u
SKCTIIEPUMEHT B (U3HKE

Crioco6b1 n3MepeHns HU3NIECKUX
BEJINYNH

https://m.edsoo.ru/I0S1E3Q7I

https://m.edsoo.ru/Y7B1P2J7J

https://m.edsoo.ru/X1B7G702U

https://m.edsoo0.ru/P7V3L7TOY

AOCOIOTHAs U OTHOCUTEIbHAS
MOTPEUIHOCTH U3MEPEHUI
(GUBUYECKUX BETUYUH

MonenupoBanue B ¢puzuke. Poib u
MecTo (pU3MKH B HOpMUPOBAHUH
COBPEMEHHOM HAyYHOU KapTHHBI
MHpa, B IPAKTUYECKON
NEeATeILHOCTH JIF0IeH

Mexanndeckoe asrmxenne. Cucrema
orcueta. OTHOCHUTEIBHOCTD
MEXAHUYCCKOT'O ABUXCHUSI. HpﬂMaﬂ
1 oOpaTHas 3a/1a4i MEXaHUKH

https://m.edsoo.ru/N2N7U7W7K

https://m.edsoo.ru/D8F5NOUOL

https://m.eds00.ru/G4T8G0OV6M



https://m.edsoo.ru/I0S1E3Q7I
https://m.edsoo.ru/Y7B1P2J7J
https://m.edsoo.ru/X1B7G7O2U
https://m.edsoo.ru/P7V3L7T0Y
https://m.edsoo.ru/N2N7U7W7K
https://m.edsoo.ru/D8F5N0U0L
https://m.edsoo.ru/G4T8G0V6M

Pannyc-BekTop MaTepuanibHOU
TOYKH, €r0 IPOEKIUU Ha OCH
KoopauHar. Tpaekropus.
ITepememenue. Cxkopocts. Ux
IIPOEKLMHU HA OCH KOOPANHAT

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBwxenue. I'papuueckoe onucanue
PaBHOMEPHOTO IPSMOJIMHEHHOTO
JIBYDKEHUS

https://m.edsoo.ru/P2N8O8G3F

https://m.edso0.ru/Q1P5MA4L7E

10

CrnosxeHue nepeMelieHuii u
ckopocrtei. Pemenue 3agau

https://m.edsoo.ru/D2V5X0U0W

11

12

13

14

HepaBHOMepHOC ABMOKCHUC.

MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE.

[IpssmMonuHENHOE NBUXKEHUE C
IIOCTOSIHHBIM YCKOPEHUEM

I'paduueckoe onucanue
IPSIMOJIMHEMHOT O ABM)KEHUS C
MOCTOSIHHBIM YCKOPEHUEM

CBoOogHOE nasieHue. Y CKOpeHue
CBOOOTHOTO Ma/IeHusl. 3aBUCHUMOCTh
KOOpJMHAT, CKOPOCTH, YCKOPEHUS
OT BPEMEHH U UX TpaPuKu

JIBr>keHue Tena, OpoIIeHHOT0 MO
YIJIOM K TOPU30HTY

https://m.edsoo.ru/C213U100N

https://m.edsoo.ru/W708J0F8U

https://m.edsoo.ru/K5H8X3Z8N

https://m.edso0.ru/P6B6V2M6S

15

KpuBonuHeliHOE nBUKEHUE.
JIBM>KEHUE 10 OKPYKHOCTH.
VYrnoBas v JINHEWHAs] CKOPOCTb.
IIepuon u yacrora.
LleHTpOoCTpEMUTENIBHOE U IIOJIHOE

https://m.edsoo.ru/O7B9G5C5V



https://m.edsoo.ru/P2N8O8G3F
https://m.edsoo.ru/Q1P5M4L7E
https://m.edsoo.ru/D2V5X0U0W
https://m.edsoo.ru/C2I3U1O0N
https://m.edsoo.ru/W7O8J0F8U
https://m.edsoo.ru/K5H8X3Z8N
https://m.edsoo.ru/P6B6V2M6S
https://m.edsoo.ru/O7B9G5C5V

YCKOpEHHE

16

17

18

KoHTponbHas pabota 1o Teme
"Kuuemaruka"

ITepBbrIif 3akoH HproTOHA.
NHepumanbHble CUCTEMBI OTCUETA.
[IpyuHIIMTT OTHOCUTEIBLHOCTH
lNanunes. HennepuuanbHbie
CHCTEMEI OTCUETA

Cwita. PaBHOJIEliCTBYIOIIAS CUJIA.
Bropoii 3akon HetoTona. Macca

https://m.edsoo.ru/P9D8U7B5H

https://m.edsoo.ru/R7TH8K7K9T

https://m.edsoo.ru/W9H405J1M

19

B3anmopencrteue ten. Tperuit
3akoH HproToHa

https://m.edsoo.ru/Y9A4K9I2V

20

21

22

[TpuHIMI CYyTIEPTIO3UIIUH CHJI.
Pemenue 3aga4u Ha npUMEHEHUE
3akoHOB HproTOHA

3akoH BCEMHUPHOT'O TATOTCHUA.
OKBHUBaJCHTHOCTH rpaBHTaHHOHHOﬁ
u I/IHepTHOﬁ MacCChbl

Cuna TsKeCTH M YCKOpEHHE
CBOOOJTHOTO Ma/IeHUS

https://m.edsoo.ru/B2A9S1G2Y

https://m.edsoo.ru/K1Z1L0Z1R

https://m.edsoo.ru/G4U505J5N

23

JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHYECKasi CKOPOCTb. 3aKOHBI
Kennepa

https://m.edsoo.ru/B90O8S2X5U

24

25

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. [Ipupona u BUabI cuil
TpeHus. J[BuxeHue B )KUAKOCTH U

https://m.edsoo.ru/\W4M4L0OE2U

https://m.edsoo.ru/DOWOM4NOP



https://m.edsoo.ru/P9D8U7B5H
https://m.edsoo.ru/R7H8K7K9T
https://m.edsoo.ru/W9H4O5J1M
https://m.edsoo.ru/Y9A4K9I2V
https://m.edsoo.ru/B2A9S1G2Y
https://m.edsoo.ru/K1Z1L0Z1R
https://m.edsoo.ru/G4U5O5J5N
https://m.edsoo.ru/B9O8S2X5U
https://m.edsoo.ru/W4M4L0E2U
https://m.edsoo.ru/D0W0M4N0P

rasze ¢ yu€ToM CUJIbl COIIPOTUBIICHHUS
cpeabl

26

27

28

Hasnenue. I'uapocrarnueckoe
nasnenue. Cuna Apxumena

AOCOJIFOTHO TBEPJIOE TEJIIO.
[TocTymarensHOE U BpaliaTeIbHOE
JBIKEHHUE TBEPJIOTO Tella

MOMEHT CHJIBI OTHOCHTEIBHO OCH
BpalllCHUs. IInedo cunbl

https://m.edsoo.ru/O9TOE7L7P

https://m.edsoo.ru/L2Y2V6M9IN

https://m.eds00.ru/M702D3B4Q

29

CrnosxeHue cuil, IpUI0KEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTn
Tesa. Y CIIOBUs pABHOBECHS
TBEPAOro Tena. Buasl paBHOBeCUs

https://m.edsoo.ru/B4AN756Q8V

30

31

Pemenue 3amau

KoHTposbHas pabora 1o Teme
"Tunamuka. CTaTuka TBEpJOro
Teaa"

https://m.edsoo.ru/G1W9X9R5K

https://m.edsoo.ru/K7X4D2Z9A

32

NMnynbsc MmaTepualbHONW TOYKH,
CHUCTEMBI MaTEPHAIIBHBIX TOYEK.
IleHTp Macc CUCTEMBI
MaTepualbHBIX TOUeK. Teopema o
JBHKEHHUH LIEHTPaA Macc

https://m.edsoo.ru/X2M8A4D1V

33

HMHYJ'II)C CHUJIBI U U3BMCHCHUC
HUMITYJIbCa TCJIA. 3aKkoH COXpPAaHCHUA
HUMITYJIbCA. PeaktuBHOE JABMKCHUC

https://m.edsoo.ru/H4V2Y1S1N

34

MoMeHT nMITynbca MaTepUAIbHON
touku. IIpencrasnenne o
COXpPaHEHWH MOMEHTAa UMITYJIbCA B

https://m.edsoo.ru/NOYOC5X8F



https://m.edsoo.ru/O9T0E7L7P
https://m.edsoo.ru/L2Y2V6M9N
https://m.edsoo.ru/M7O2D3B4Q
https://m.edsoo.ru/B4N7S6Q8V
https://m.edsoo.ru/G1W9X9R5K
https://m.edsoo.ru/K7X4D2Z9A
https://m.edsoo.ru/X2M8A4D1V
https://m.edsoo.ru/H4V2Y1S1N
https://m.edsoo.ru/N0Y0C5X8F

HCHTPAJIbHBIX IMOJIAX

35

36

Pentenue 3anau

Pabora cuiisl Ha MaJIOM U Ha
KOHEYHOM IIEPEMEIICHHH.
I'paduueckoe npeacTaBICHHE
paboThI CHIIbI. MOIITHOCTH CHJIBI

https://m.edsoo.ru/K8E4E7T8C

https://m.edso00.ru/J6Y7G1P6U

37

Kunernueckas sneprus. Teopema
00 U3MEHEHUU KHUHETUYECKOU
SHEPrUuU MaTepUaIbHON TOUKU

https://m.edso0.ru/S4J0G3F7F

38

ITorenumanbeHble 1
HETOTEHIMAJIbHbBIC CUJIBI.
ITorenuumanesHas 3Heprus. Bropas
KOCMUYECKasi CKOPOCTh

https://m.edsoo.ru/V6DOK4AX1K

39

Tperbst KOCMUYECKast CKOPOCTb.
CBs3b pabOTHI HEMOTEHIIUATBHBIX
CHJI C U3MEHEHUEM MEXAHUYECKOU
SHEPrUM CUCTEMBI Tel. 3aKOH
COXpPaHEHHsI MEXaHUYECKOH
SHEepruu

https://m.eds00.ru/0O4W7V20Q7F

40

VYnpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnynnu s uaeanbHOU
KUJKOCTH

https://m.eds00.ru/Q7M5M104X

41

42

KonTponbhas pabota no teme

"3aKOHBI COXpPAHECHHS B MEXaHUKE
PazButue npencrasnenuii o

npupojie TerioTel. OCHOBHBIE
nonoxkenuss MKT. Tuddyzus.

https://m.edsoo.ru/V5A0M7VOM

https://m.edso0.ru/Z2Z1K6Q9l



https://m.edsoo.ru/K8E4E7T8C
https://m.edsoo.ru/J6Y7G1P6U
https://m.edsoo.ru/S4J0G3F7F
https://m.edsoo.ru/V6D0K4X1K
https://m.edsoo.ru/O4W7V2Q7F
https://m.edsoo.ru/Q7M5M1O4X
https://m.edsoo.ru/V5A0M7V0M
https://m.edsoo.ru/Z2Z1K6Q9I

bpoyHoBckoe nBuxkeHue

CtpoeHue ra3000pa3HbIX, KUIKUX U
TBEPAbIX TeJN. XapaKTep ABUKECHUS

43 N https://m.edso0.ru/B9B2G7L9X
U B3aUMOJICHCTBUS YACTHIL
BEIIIECTBA
Macca u pazmepbl MOJIEKYJT

44 (aromoB). KonnaecTBo BemiecTsa. https://m.edsoo.ru/ESO5UIWT7T
[TocTostnuas ABoraapo

45 Temneparypa. Tennosoe https://m.eds00.ru/A4X5T6H2F
paBHoBecue. [lIkana Ilenbcus

46 Pemenue 3anau https://m.edsoo.ru/C4K6RIL3P

47 WneanbHbiii ras. ['a30BbIe 3aKOHBI https://m.eds00.ru/B507R9S5X

4g 7 papuenne Menzeneena- https://m.edso0.ru/KOB8ILO7F
Knaneiipona. Pemenue 3amay

49 AbcoumioTHas TMICpaTypa. 3akox https://m.eds00.ru/J8U003U0Q
HanproHa
W3omporieccsl B uaeanbHOM rase ¢

50 MOCTOSIHHBIM KOJIMYECTBOM https://m.edso00.ru/U2Z5G1F6C
BEIeCTBa
I'paduueckoe npencrapnenue

51 U30IPOLIECCOB: U30TEpPMa, U30X0pa, https://m.edsoo.ru/U6J2Y4N1Z
u3obapa

52 OcnoBHoe ypaBHeHne MKT https://m.eds00.ru/T4X8T2I7K

53 Pemenue 3amau https://m.edsoo.ru/U4E8L2Z7L
CBs13b a0COMIOTHON TEMIIEpaTyphI

54 TEPMOMHAMHHCCKOH CHCTEMEI CO https://m.eds00.ru/Y2D7V8V5G

CpPEIHEW KHHETUYECKON SHEpruen
IIOCTYIATEIBLHOIO TEIJI0BOIO



https://m.edsoo.ru/B9B2G7L9X
https://m.edsoo.ru/E5O5U1W7T
https://m.edsoo.ru/A4X5T6H2F
https://m.edsoo.ru/C4K6R9L3P
https://m.edsoo.ru/B5O7R9S5X
https://m.edsoo.ru/K0B8I1O7F
https://m.edsoo.ru/J8U0O3U0Q
https://m.edsoo.ru/U2Z5G1F6C
https://m.edsoo.ru/U6J2Y4N1Z
https://m.edsoo.ru/T4X8T2I7K
https://m.edsoo.ru/U4E8L2Z7L
https://m.edsoo.ru/Y2D7V8V5G

IBIDKEHUS €€ JaCTUIl

55

56

O00011eHrEe U cCUCTEMATU3 AL
3gaHui 1mo teme "Ocuosel MKT"

KoHnTpoinbHas pabota 1o Teme
"OcHoBbl MKT"

https://m.edsoo.ru/D8P4F8V2U

https://m.edsoo.ru/A6RSEM1N4A

57

58

TepmoanHaMuueckas CUCTEMA.
3aaHue BHEMHUX ycnoBui 1 T /1
CUCTEMBI. BHEIIHNE U BHYTpEHHHE
napametpsl. [Tapamerpst T/1
CUCTEMBI KaK CPEIHUE 3HAYCHUS
BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MHUKPOCKOIINYECKOM YPOBHE

Hynesoe Hauano rTepMOAMHAMUKH.
Camonpoun3sBodbHas penakcauus TJ]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

https://m.edso0.ru/YOC1H8J7N

https://m.edso0.ru/J219X6K4F

59

Mogenp upeaabHOro ra3a B
TEPMOJIMHAMUKE. Y CIIOBUSA
MPUMEHUMOCTH 3TON MOJENN

https://m.edsoo.ru/J2W1R8U2X

60

61

62

YpaBHeHue Menpeneena-
Kuaneiipona u BeIpaskeHue 11
BHYTPEHHEHN dHEPrun

Beipaxenue i1 BHyTpeHHEN
SHEPIUH OJJHOATOMHOI'O U€aIbHOTO
ra3za. KBazucrarnueckue u
HECTaTUYECKHE MPOIIECCHI

OnemeHTapHas paboTa B

TepMoIMHaMKKe. Beruucnenue
paboThlI 1o rpaduKy mporecca Ha

https://m.edsoo.ru/Y9K7T909E

https://m.edsoo.ru/Z5E1E3H6Q

https://m.edsoo.ru/L8B7V8S9F



https://m.edsoo.ru/D8P4F8V2U
https://m.edsoo.ru/A6R8M1N4A
https://m.edsoo.ru/Y0C1H8J7N
https://m.edsoo.ru/J2I9X6K4F
https://m.edsoo.ru/J2W1R8U2X
https://m.edsoo.ru/Y9K7T9O9E
https://m.edsoo.ru/Z5E1E3H6Q
https://m.edsoo.ru/L8B7V8S9F

pV-auarpamme

63

64

65

66

Teruonepenaya kak crocoo
U3MEHEHHS BHYTPEHHEH SHEPrUH
TJ1 cucremsl 6€3 coBepIICHUs
paboTsl

KOHBCKHI/IH, TEILIOIIPOBOJHOCTD,
HN3TYy4CHUC

KonmuecTBO TEMNIOTHI.
TenmoémMmkocTh Tena. Y aenbHasa U

MOJISIpHast TEIMIOEMKOCTH BEIIECCTRA.

Y aenbHas TEIJIOTa CropaHus
TOILJIMBa

Pacuér konnuecTBa TEMIOTHI NIPU
Terionepeaaye

https://m.edsoo.ru/P4V7B5Z7C

https://m.edsoo.ru/L4G9S4Y30Q

https://m.edsoo.ru/O5L706K8X

https://m.edsoo.ru/KOW3S4V8H

67

68

69

70

[TonsiTHe 00 amuabaTHOM mporiecce.
[IepBblil 3aKOH TEPMOJUHAMUKHI

KonunuecTBo TEmnoTh U paboTa Kak
MEpbl U3MEHEHHS BHYTPEHHEN
sHepruu T]] cucremsl

BTopoii 3aKk0OH TepMOIUHAMUKY IS
PAaBHOBECHBIX 1 HEPABHOBECHBIX
nporeccoB. Heobpatumocth
MPUPOIHBIX MTPOLIECCOB

[IpuHOUITBI AERCTBUS TEMIOBBIX
matuH. KIT/]

https://m.edsoo.ru/K313S5V5I

https://m.edsoo.ru/T8W2L9F8W

https://m.edsoo.ru/SOU9K1D3R

https://m.edso0.ru/C2N3T4D6W

71

72

MakcumansHoe 3aadenue KIIJI.
Huxn Kapuo

Pemenue 3amau

https://m.edsoo.ru/F6V1L5M3S

https://m.edsoo.ru/X3I15X3I5P



https://m.edsoo.ru/P4V7B5Z7C
https://m.edsoo.ru/L4G9S4Y3Q
https://m.edsoo.ru/O5L7O6K8X
https://m.edsoo.ru/K0W3S4V8H
https://m.edsoo.ru/K3I3S5V5I
https://m.edsoo.ru/T8W2L9F8W
https://m.edsoo.ru/S0U9K1D3R
https://m.edsoo.ru/C2N3T4D6W
https://m.edsoo.ru/F6V1L5M3S
https://m.edsoo.ru/X3I5X3I5P

73

OKOJIOTHYECKHE aCIICKThI
HCIIOJIb30BAaHUS TEIIOBBIX
nBurareneil. TernoBoe 3arps3HeHHe
OKPY’KAIOIIIECH CPeIb

https://m.edsoo.ru/U2W6I10Y7Z

74

75

76

Pemenue 3amau

O00011eHrEe U cCUCTEMATU3 AL
3HaHui 1o Teme "TepMoIMHaMUKa.
Termnosnie Manab"

KonTponbhas pabota no Teme

"Tepmoaunamuka. TemnnoBsie
MAaIITuHE!"

https://m.edsoo.ru/Z8HOD1U1l1

https://m.edsoo.ru/W3N1Z74060

https://m.edso0.ru/R3A4N3V9I

77

[TapooOpa3zoBanue u KOHICHCALIHSL.
Ucnapenue u kunenue. Y geapHas
TEIJI0Ta MapooOpa3oOBaHM

https://m.edsoo.ru/U8J6E6WEN

78

79

HaCBIHIeHHI)Ie 1 HCHACBIIICHHBIC
Mapel. KadgecTBeHHAas 3aBUCUMOCTD
IIJIOTHOCTHU U JAaBJICHUA
HACBIINICHHOTI'O ITapa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTb
oT 00BéMa HACBINICHHOTO I1apa.
3aBUCHMOCTD TEMIICPATYyPhbI
KUIICHWSA OT AAaBJICHUSA B XKUJIKOCTH

BrnaxnocTs Bo3ayxa. AGComoTHAs
Y OTHOCUTEJIbHAS BIIAXKHOCTh

https://m.edso0.ru/C7E1VOP2V

https://m.edsoo.ru/H2R4A4B0OR

80

81

Pemenue 3agau
TBépnoe teno. Kpucrammueckue n

amopHbIe Tera. AHU30TPOIHUS
CBOMCTB KpUCTAJIJIIOB

https://m.edsoo.ru/R2A2T9NSH

https://m.eds00.ru/T9T5B3X8V



https://m.edsoo.ru/U2W6I0Y7Z
https://m.edsoo.ru/Z8H0D1U1I
https://m.edsoo.ru/W3N1Z4O6O
https://m.edsoo.ru/R3A4N3V9I
https://m.edsoo.ru/U8J6E6W6N
https://m.edsoo.ru/C7E1V0P2V
https://m.edsoo.ru/H2R4A4B0R
https://m.edsoo.ru/R2A2T9N8H
https://m.edsoo.ru/T9T5B3X8V

82

[laBnenue n KpUCTaIIM3ALIMSL.
VY nenbHas TEmoTa IIaBJICHHUS.
CyOnumarus

https://m.edso0.ru/Z005N4E4N

83

Jedopmaruu TBEpIOTO TENA.
Pactsokenne u cxxatue. CaBur.
Mopyns FOura. [Ipenen ynpyrux
nedopmarui

https://m.edso0.ru/K3E401P7T

84

TennoBoe pacIiIMpeHne KUIKOCTEN
U TBEPIBIX TeJl. AHTAPMOHU3M
TEIUIOBBIX KOJeOaHUM 4acTUIl
BELIECTBA

https://m.edsoo.ru/X5S8LODI9R

85

86

[IpeoOpa3zoBaHue SHEPTUH B
¢a30BBIX mepexoaax

YPaBHeHI/Ie TEII0BOro OangaHca

https://m.edsoo0.ru/D2C1IW2T0T

https://m.edso0.ru/H3B3X1C3Z

87

88

89

90

Pemenue 3amau

[ToBepXHOCTHOE HATSKEHUE.
Kanunnspueie siBnenus. JlaBnenue
MOJ1 UICKPUBJIEHHOM MMOBEPXHOCTHIO
)kunkoctu. Popmyna Jlammaca

O06o0011eHNEe U cUCTEeMaTU3ALUS
3HaHMUU 110 TeMe "ArperaTHsle
COCTOsIHUSA BelecTBa. Pa3oBble
nepexonnr”

KonTpomnpHas pabota mo Teme
"ArperatHbl€ COCTOSIHUSI BEIIECTBA.
da30BbIe IEPEXOBI"

https://m.edsoo.ru/L5X2J4N7N

https://m.edsoo.ru/G3L1G1K7P

https://m.edsoo.ru/E2S6F6H4M

https://m.edsoo.ru/X2N4L7H40

91

DneKTpu3anus Ten u eé
MIPOSIBICHUS. DJICKTPUICCKUIN 3aps/I.

https://m.edso0.ru/G8K0ODIK2K



https://m.edsoo.ru/Z0O5N4E4N
https://m.edsoo.ru/K3E4O1P7T
https://m.edsoo.ru/X5S8L0D9R
https://m.edsoo.ru/D2C1W2T0T
https://m.edsoo.ru/H3B3X1C3Z
https://m.edsoo.ru/L5X2J4N7N
https://m.edsoo.ru/G3L1G1K7P
https://m.edsoo.ru/E2S6F6H4M
https://m.edsoo.ru/X2N4L7H4Q
https://m.edsoo.ru/G8K0D9K2K

JIBa BHJ1a 3IIEKTPUUECKUX 3aPsIO0B.
[TpoBOAHUKY, TUINEKTPUKH U
MOJTYTIPOBOTHUKU

92

DneMEHTAPHBIN ANEKTPUUECKUI
3apsa. 3aKOH COXpaHEHUs
HIIEKTPUYECKOr0 3apsiia

https://m.edso0.ru/X5N5T8120

93

94

B3aumoneiicTBre 3apsi0B.
Toueunsle 3apsabl. 3akoH Kynona

Pemenue 3amau

https://m.edsoo.ru/A7C8A3B1A

https://m.edsoo.ru/Z5N4C2D9W

95

96

97

98

99

Onekrpuueckoe nose. Ero neiicteue

Ha SJICKTPUUCCKUC 3apsAabl

Hanps>kEHHOCTB 3IIEKTPUUECKOTO
nostst. [IpoOubIi 3aps. JInaum
HaIPsKEHHOCTHU DJIEKTPUYECKOT O
noJisi. OHOPOHOE AIIEKTPUUECKOE
oJie

IToTeHUanbHOCTh
3JIEKTPOCTATUYECKOTO MOJIA.
Pa3nocTh moTeHIINAIOB 1
HaIpsHKeHUE

IToTenunanbpHas OHEPIuAd 3apsaa B
QJICKTPOCTATUYCCKOM IIOJIC.
[ToTennuan QJICKTPOCTATHUICCKOT'O
I1O0JIA

CBs3b HaHpiI)KéHHOCTI/I OJIA U
Pa3HOCTU MMOTCHIUAJIOB IJId
SJICKTPOCTATUYCCKOI'O TOJIA

https://m.edso00.ru/G7S6V7S0T

https://m.edsoo.ru/L3B8L4U7S

https://m.edsoo.ru/P2S9Z3R2X

https://m.edsoo.ru/N2C1X5X8H

https://m.edsoo.ru/VOA4F8L7L

100

[TpuHIu cyneprno3unun

https://m.eds00.ru/Q900B0A5X



https://m.edsoo.ru/X5N5T8I2Q
https://m.edsoo.ru/A7C8A3B1A
https://m.edsoo.ru/Z5N4C2D9W
https://m.edsoo.ru/G7S6V7S0T
https://m.edsoo.ru/L3B8L4U7S
https://m.edsoo.ru/P2S9Z3R2X
https://m.edsoo.ru/N2C1X5X8H
https://m.edsoo.ru/V0A4F8L7L
https://m.edsoo.ru/Q9O0B0A5X

ANEKTPUYECKHUX TOJEN

101 Pemenue 3amau https://m.edsoo.ru/I4N4C3B3K
ITone Toueunoro 3apsiaa. 1o

102 I TOUEHOTO sapsaa. 11071 https://m.eds00.ru/X9DED2A10
PaBHOMEPHO 3apsKEHHOU cepbl
[Tosie paBHOMEPHO 3apsHKEHHOTO IO
00Bémy mmapa. Ilone paBHOMEpPHO

103 y tapa. L07e pasHoMEpH https.//m.eds00.ru/B5M8DED8Y
3apsHKEHHON OECKOHEYHOU
IUIOCKOCTH
[IpoBonHMKY B

104 AJIEKTPOCTATUYECKOM TIOJIE. https://m.edso00.ru/R3G3V2Q5V
VYcnoBue paBHOBECUS 3apsI0B

UDJIEKTPU

105 A PHICH I TOTYHPOBOUTHI B https://m.edsoo.ru/E2H2J8B2N
3JICKTPOCTATHYECKOM I10JIe
Konpnencarop. DnekTpoéMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD https://m.edso0.ru/X6P8W7EOR
TJIOCKOTO KOH/IEHCATOpa
ITapannensHoe coe cHHe

107 PAILTIETILH AMHCHH https://m.edsoo.ru/B5X6R7V3Z
KOHJICHCATOPOB
ITocnegoBaTenbHOE CO

108 a CHHFCHIC https://m.edso00.ru/S8G7NSD8K
KOHJICHCATOPOB
OHepr

109 PTIT 3APIBRCHHOTO https://m.edsoo.ru/W1M2B0Q6G
KOHJICHCATOpa

110 Pemenne 3amau https://m.edso0.ru/Q8K22602D

111 JIBIOKCHHE 3APSKCHHON HACTHILb! B https://m.edso0.ru/R7S5J7N3R
OJIHOPOJHOM DJIEKTPUIECKOM TIOJIe

112 Pemenne 3amay https://m.edsoo.ru/FSLAD4AAT
O000IIIEHNE U CUCT

113 o eMaTH3atA https://m.eds00.ru/10T3J313U

3HAHUH 10 TeMe "DIeKTpUIecKoe



https://m.edsoo.ru/I4N4C3B3K
https://m.edsoo.ru/X9D6D2A1O
https://m.edsoo.ru/B5M8D6D8V
https://m.edsoo.ru/R3G3V2Q5V
https://m.edsoo.ru/E2H2J8B2N
https://m.edsoo.ru/X6P8W7E0R
https://m.edsoo.ru/B5X6R7V3Z
https://m.edsoo.ru/S8G7N8D8K
https://m.edsoo.ru/W1M2B0Q6G
https://m.edsoo.ru/Q8K2Z6O2D
https://m.edsoo.ru/R7S5J7N3R
https://m.edsoo.ru/F8L4D4A4T
https://m.edsoo.ru/I0T3J3I3U

mose"

KonTponbhas pabota no teme

114 https://m.edso0.ru/E902C915J
"DnexkTpuueckoe mnoie"
Cuna toka. [IocTosSTHHBIN TOK.

115 YcnoBus CymecTBOBaHUS https://m.eds00.ru/C9P3V4X1Q
MOCTOSTHHOT'O 3JICKTPHYECKOr0 TOKa

116 ~ Actoumikit Toka. Hanpsietiiie n https://m.eds00.ru/X2WIF5Q1A
DJ1C

117 3aK0H Oma Ji1sl yIacTKa UemH. https://m.eds00.ru/P6GIMIT5X
DNEKTPUUECKOE COIIPOTUBIIEHHUE
3aBHCHMOCTD COIPOTHUBIICHUS

118 OAHOPOAHOTO NPOBOAHEA OT €10 https://m.eds00.ru/M8S501T4Y
JUTMHBI ¥ IIOMIAIM ITOIEPEYHOIO
CeUCHUS

119 ¥ ACBHOE COMPOTHBICHHE https://m.edso0.ru/R5L1E0D5G
BelecTBa. Pemenue 3amay
[TocnenoBarenpHOE, TapaLICIBLHOE,

120 CMEIIaHHOE COETUHEHIE https://m.edsoo.ru/I6T2S002K
MIPOBOIHHKOB
Pacuér pa3zBeTBIEHHBIX

121 anekTpudeckux uemnei. [lpasuna https://m.edsoo.ru/D9P9Z8L6Y
Kupxroga

122 Pemenue 3amau https://m.edso00.ru/T308R7G7V

123 Pabora saekTpHteckoro Toka. https://m.eds00.ru/G2B9Y0DIK
3akon Jxoyns —Jlenia

124 Pemenue 3amau https://m.edsoo.ru/B6Q0A3RTS

125 MorocTh SIEKTPHIECKOTO TOKa. https://m.edsoo.ru/E3V4R2Z1N

Tennopas MOIIHOCTD, BBIACIACMAa



https://m.edsoo.ru/E9O2C9I5J
https://m.edsoo.ru/C9P3V4X1Q
https://m.edsoo.ru/X2W9F5Q1A
https://m.edsoo.ru/P6G9M1T5X
https://m.edsoo.ru/M8S5O1T4Y
https://m.edsoo.ru/R5L1E0D5G
https://m.edsoo.ru/I6T2S0O2K
https://m.edsoo.ru/D9P9Z8L6Y
https://m.edsoo.ru/T3O8R7G7V
https://m.edsoo.ru/G2B9Y0D9K
https://m.edsoo.ru/B6Q0A3R7S
https://m.edsoo.ru/E3V4R2Z1N

Ha pE3UCTOpC

126 Pemenue 3amau https://m.edsoo.ru/A7Y7X9E5T
3J1C €HHEE COIIPO eHue
127 JAC u BHyTpeHHCe CONpOTHBIICHH https://m.eds00.ru/ROKAY603X
HCTOYHHUKA TOKA
3akon OMa 7|
128 H MUHM fromon . https://m.edso0.ru/S9H7C20Q3V
(3aMKHYTOM) 3JIEKTPUUYECKOMN 1LIETH
129 Pemenue 3amau https://m.edso00.ru/O5E7N7X7M
130 MoIHOCTE HCTOUYHHUKA TOKA https://m.edsoo.ru/F7Z7\VV5E2Z
131 KopoTtkoe 3aMbIkanne https://m.edso0.ru/O9B3P4D4R
Kongencaro e OCTO oro
132 HACHCATOP B HEIH HOCTOARHOT https://m.eds00.ru/G5A4E2A5S
TOKA
133 Pemenne 3anau https://m.edso0.ru/P6X4G9E9I
P
134 | CHICHHE 3aﬂ? o HoTeMe . https://m.edso0.ru/FOW619G6K
[ToCTOSHHBIN IEKTPUYCCKUN TOK
Pemenue 3agad mo reme
135 " Hert )qun e . https://m.eds00.ru/X0Q4F9C0Z
HOCTOS[HHI)II/I BJ'ICKTpI/ILIeCKI/II/I TOK
Pemenn
136 " © 3az[51q Ho Tene . https://m.edsoo.ru/U5Z2H9W2J
HOCTOS[HHI)II/I BJIGKTpI/ILIeCKI/II/I TOK
O00011IeHNE U CUCTEMATH3AIIS
137 3gaHui 1o TeMe "I1ocTOIHHBIH https://m.edsoo.ru/F4AK6G3W3l
JNEKTPUYECKUH TOK"
KourponsHaas pabora 110 teme
138 " HPOIIBH va ranoT Mv " https://m.edso0.ru/KOX6Q4X7X
HOCTOHHHBII/I 3J'IeKTpI/I‘-IeCKI/H/I TOK
DneKTpudecKas MPOBOANMOCTh
139 DATHAHDIX BElleCTs. https://m.eds00.ru/USHIF6V30

DIIEKTPUUYECKHUI TOK B METAJIJIaX.
CBepXxnpoBOIUMOCTb



https://m.edsoo.ru/A7Y7X9E5T
https://m.edsoo.ru/R0K4Y6Q3X
https://m.edsoo.ru/S9H7C2Q3V
https://m.edsoo.ru/O5E7N7X7M
https://m.edsoo.ru/F7Z7V5E2Z
https://m.edsoo.ru/O9B3P4D4R
https://m.edsoo.ru/G5A4E2A5S
https://m.edsoo.ru/P6X4G9E9I
https://m.edsoo.ru/F0W6I9G6K
https://m.edsoo.ru/X0Q4F9C0Z
https://m.edsoo.ru/U5Z2H9W2J
https://m.edsoo.ru/F4K6G3W3I
https://m.edsoo.ru/K0X6Q4X7X
https://m.edsoo.ru/U8H9F6V3O

140

DIIEKTPUUYECKHI TOK B pacTBOpax U
pacruiaBax 3JIEKTPOJMTOB. 3aKOHBI
®dapanest 15 JJIEKTPOIU3a

https://m.eds00.ru/C7T7U0B3T

141

142

143

DIIEKTPUUYECKHI TOK B ra3ax.
[Inazma

DJIEKTPUUYECKUHN TOK B BAKyyMe.
Bakyymubie npuOopsl

DJIEKTPUUYECKU TOK B
MOJTYTIPOBOTHUKAX

https://m.edso0.ru/O403R6E3A

https://m.edsoo.ru/BSE3FOW1A

https://m.edso0.ru/C1K708F1P

144

145

[HonynpoBosHKUKOBBIE TPUOOPHI

Ou3nyecKuil MPakTUKYM IO TEME
"M3Mepenue cuibl ToKa 1
HANPSDKEHUS B LIEMH MOCTOSHHOTO
TOKA MPU TTOMOIIY aHAJIOTOBBIX U
IU(POBBIX U3MEPUTEITBHBIX
nprOopoB" uinu "3HaKOMCTBO C
u¢poBoi 1abopaTopueit no
¢duzuke. [Ipumepsl u3mepeHus
(bu3NYECKUX BEIWYMH MPH TTOMOIIN
KOMITBIOTEPHBIX JATUUKOB"

https://m.edsoo.ru/HOY2P3Y5Z

https://m.edsoo.ru/ASN5C5X7Z

146

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOIO
JBUKEHMS C LIENBIO ONPENETICHUS
MI'HOBEHHOH ckopocTH"

https://m.edso0.ru/Z1D4AN7I7Y

147

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenune ycKopeHus Nnpu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JIBIDKCHUH 110 HAKJIOHHOMN
miockoct" unu "MccnegoBanue

https://m.edso00.ru/Z8Q1J8D3K



https://m.edsoo.ru/C7T7U0B3T
https://m.edsoo.ru/O4O3R6E3A
https://m.edsoo.ru/B8E3F9W1A
https://m.edsoo.ru/C1K7O8F1P
https://m.edsoo.ru/H0Y2P3Y5Z
https://m.edsoo.ru/A5N5C5X7Z
https://m.edsoo.ru/Z1D4N7I7Y
https://m.edsoo.ru/Z8Q1J8D3K

3aBUCHMOCTH ITyTH OT BPEMEHU TIPU
PaBHOYCKOPEHHOM JBHKEHUU"

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue yCKOpeHus
CBOOOHOTO TaieHus" WU
"N3y4yeHue qBUKEHUS TENa,
OpOIIEHHOTO TOPU30HTAIBHO"

https://m.eds00.ru/G1TOK9D60O

149

Pu3N4eCKuil IPAKTUKYM 110 TEME
"N3y4yeHue ABUKEHUS Tela 10
OKPY’KHOCTH C IIOCTOSIHHOH 110
MOJYJIIO CKOPOCTBIO" HIIH
"NccneqoBaHue 3aBUCUMOCTH
nepuoaa ooparieHusi KOHHYeCKOro
MasiTHUKA OT €ro MapaMeTpoB"

https://m.edsoo.ru/P4Q4M9V70

150

151

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenune paBHOICHCTBYIOIEH
CHJIBI ITPU JIBMDKEHUH OpycKa 1o
HAaKJIOHHOM MJIOCKOCTU" WIIH
"ITpoBepka rumnoTe3bl 0
HE3aBHCHMOCTH BPEMEHU JIBUKEHUS
Opycka Mo HaKJIOHHOM MJI0OCKOCTH
Ha 33JJaHHOE PACCTOSIHUE OT €T0
macchl"

Pu3nYeCcKUuil IPAKTUKYM I10 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUI
YIPYTOCTH, BOSHUKAIOMIUX B
NpyXKUHE U Pe3NHOBOM o0pa3slie, OT
ux nedopmanun” unn "U3zydyenue
JBUKEHHS] CHCTEMBI T, CBA3aHHBIX

https://m.edsoo.ru/T9O8A9P5B

https://m.edsoo.ru/ROWOKOP8Y



https://m.edsoo.ru/G1T0K9D6O
https://m.edsoo.ru/P4Q4M9V7O
https://m.edsoo.ru/T9O8A9P5B
https://m.edsoo.ru/R9W0K0P8Y

HUTBIO, IEPEKUHYTOH Yepes3 JIETKUU
6510K"

152

153

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue ko uIenTa TpeHus
110 BEJIMYMHE YTIIOBOTO
Kod(duIlMeHTa 3aBUCUMOCTH
Frp(N)" niu "UccnenoBanue
JBUXKEHHS OpyCcKa M0 HaKJIOHHOU
IUIOCKOCTH C MTEPEMEHHBIM

K03 puImeHTOM TpeHus" WIn
"N3yuenue nBUKEHUS rpy3a Ha
Bajly ¢ TpeHuem"

Ou3nyecKkuil MPakTUKYM IO TEME
"UccnenoBanue ycnoBui
paBHOBecHsI TBEPAOIO Tea,
MMEIOIIETO OCh BpallleHus" WK
"KoHcTpynpoBaHue KpOHIITEHHOB U
pacyér cuil ynpyrocta" wiu
"N3y4yeHue ycTOHYMBOCTH TBEPIOTO
TeJa, UMEIOUIEro MI0Mab OIOphI"

https://m.edso0.ru/Q2N1Z9F5F

https://m.edsoo.ru/O5M1B2R0OV

154

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3MepeHne UMITysibca Tena mno
TOPMO3HOMY IIyTH" WK
"N3mepeHue CUIIbI TATH, CKOPOCTH
MOJIENN SIIEKTPOMOOUIIS U
MOIIHOCTH CUJIBI TSATH" WK
"CpaBHEHUE U3MEHEHUS UMITYJIbCa
T€Ja ¢ UMIYJIbCOM CUJIBI" MU
"HccnenoBanue coxpaHEHUs

https://m.edsoo.ru/S3J0X3N8H



https://m.edsoo.ru/Q2N1Z9F5F
https://m.edsoo.ru/O5M1B2R0V
https://m.edsoo.ru/S3J0X3N8H

UMITYJIbCA MPU YIPYTOM
B3aumojieiicTBun" unu "M3mepenue
KHHETHYECKOW SHEPTHH TeJla 0
TOPMO3HOMY ITyTH"

155

156

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMUUYECKOTO
nporecca (PeKOMEH/I0BaHO
UCIOJIb30BaHue IIUPPOBOI
naboparopun)" unu "U3ydenue
M30XOPHOTO Ipolecca’ uiu
"U3y4yenne n3odbapHoro mporecca'
i "lIpoBepka ypaBHEHUS
cocrosiHus"

Ou3nyecKuil MPakTUKYM IO TEME
"N3mepenue yaenbHou
termnoéMioctr" mim "HcciienoBanue
mpoliiecca OCThIBaHUs BellecTBa"
i "HccaemoBanne aguadaTHOTO
nporecca" win "N3yuenue
B3aMMOCBSI3HM SHEPTUU
MEXMOJIEKYISIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPhI
KHIIEHUS KUIKOCTENH"

https://m.edsoo.ru/I6C5P7G6C

https://m.edso0.ru/J8C7B2WS8D

157

Pu3NYecKuil TPaAKTUKYM I10 TEME
"N3y4eHne 3aKOHOMEPHOCTEN
UCIIapeHus KUIAKOCTEN" Uin
"N3MepeHue yaeabpHOM TENI0ThI
raBiaeHus apaa" win "Usyuenue
CBOMCTB HACBIICHHBIX NTApOB" MU

https://m.edsoo.ru/K2E2N1C3N



https://m.edsoo.ru/I6C5P7G6C
https://m.edsoo.ru/J8C7B2W8D
https://m.edsoo.ru/K2E2N1C3N

158

"N3mepenue abCOMIOTHOM
BJIQXKHOCTH BO3/lyXa U OLIEHKa
MacChl MAPOB B TOMEIIECHUM .
N3mepenne ko3¢ durirenrta
MOBEPXHOCTHOTO HATSKEHUS

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnroneHnue npeBpaiieHus
SHEPTUU 3aPsHKEHHOTO
KOHJICHCATOpa B YHEPTHIO
M3JIy4E€HHS CBETOAMOA" WU
"N3y4yeHue npoTeKaHus TOKa B
LeMHy, coiepkKalie konaencarop"
M "Pacnpenenenue pasHOCTH
NOTEHLUAIOB (HaNpsKEHUs ) IPU
MOCIIEe0BATEILHOM COCTUHEHUU
KOHJICHCATOPOB"

https://m.edsoo.ru/D0Z5T3X7H

159

160

Pu3n4ecKuil NPAKTUKYM I10 TEME
"UccaenoBanue CMEIIaHHOTO
COCTMHEHUS PE3UCTOPOB" WK
"N3MepeHue yaeapHOro
CONPOTHUBIICHUS MPOBOJHUKOB" UK
"UccmenqoBaHue 3aBUCUMOCTH CHIBI
TOKA OT HAIPSHKEHUS 1J151 JTaMITbl
HakajauBaHus"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"Habmroienue snexktponusa’ uim
"N3mepenue 3apsa
OJIHOBAJICHTHOT'O MOHA'" MK
"UccnenoBanue 3aBUCUMOCTH

https://m.edso0.ru/Y607B2K7N

https://m.edso0.ru/K8C6S1K4R



https://m.edsoo.ru/D0Z5T3X7H
https://m.edsoo.ru/Y6O7B2K7N
https://m.edsoo.ru/K8C6S1K4R

COIPOTUBIIEHUSI TEPMOPE3UCTOPA OT
temnepatypbl" win "CHITHE BOJBT-
aMIIEPHOM XapaKTEepUCTUKHU auoaa’

161

PesepBHeiit ypok. O600ICHHE 1
CUCTEMAaTH3AIMsI 3HAHHH 110 TeMe
"KunemaTtuka"

https://m.edsoo.ru/C90O1M5N6L

162

163

164

PesepBHbIil ypok. O0001ICHHE U
CUCTEMAaTH3AIMsI 3HAHHH 110 TeMe
"lunamuka"

PesepBublit ypok. O60011eHNE U
CUCTEeMaTH3alMsl 3HAaHHH 110 TeMe
"CraTtuka TBEp0ro Tena"

PesepBusiit ypok. O60011eHNE U
CUCTEeMaTH3alMsl 3HAaHHH 110 TeMe
"3aKOHBI COXpaHEHUSI B MEXaHUKe"

https://m.edsoo.ru/J3X7B7Z27Z

https://m.edsoo.ru/W9Z2G3L5U

https://m.edsoo.ru/Y8Z0W2N9C

165

Peseprubiit ypok. O60011eHIE U
cucremMatu3anus 3HAaHHUH 110 TEME
"OCHOBBI
MOJIEKYJISIPHOKHHETUYECKON
Teopun"

https://m.edso0.ru/D7Q5Y9Y9E

166

Peseprubiit ypok. O60011eHIE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"Tepmonunamuka. TernnoBbie
MalInHb!"

https://m.edsoo.ru/I9N3R20Q4D

167

Peseprubrit ypok. O6001eHuE 1
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"ArperatHpie COCTOSIHUSI BEIIECTBA.
®dazoBble epexoan”

https://m.edsoo.ru/B5P110S9H



https://m.edsoo.ru/C9O1M5N6L
https://m.edsoo.ru/J3X7B7Z7Z
https://m.edsoo.ru/W9Z2G3L5U
https://m.edsoo.ru/Y8Z0W2N9C
https://m.edsoo.ru/D7Q5Y9Y9E
https://m.edsoo.ru/I9N3R2Q4D
https://m.edsoo.ru/B5P1I0S9H

168

PesepBHeiit ypok. O600ICHHE 1
CUCTEeMaTH3alMsl 3HaHHUH 110 TeMe
"DnekTpuueckoe nose"

https://m.edsoo.ru/H8H5W3K5X

169

PesepBHeiit ypok. O600ICHHE 1
cHCTEeMaTH3alus 3HaHUH 110 TeMe
"TTocTOsIHHBIN ANMEKTpUYECKUI TOK"

https://m.edso0.ru/X8K1U9C2B

170

PesepBHbIil ypok. O0001ICHHE U
cHCTEeMaTH3alus 3HaHUH 110 TeMe
"ToKM B pa3Iu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16

https://m.edsoo.ru/O2E1T1H4Z



https://m.edsoo.ru/H8H5W3K5X
https://m.edsoo.ru/X8K1U9C2B
https://m.edsoo.ru/O2E1T1H4Z

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kourpoabsnbie IIpakTnueckue
n/n Bcero H3ydYeHHsi 00pa3oBaTeJIbHbIC PeCypChl
padoThI padoThI

B3anMonelicTBIE ITOCTOSHHBIX

1 MAriHIOoB 1 HPOBOIHMIOB € 1 https://m.eds00.ru/G5G8C2GID
TOKOM. MarauTHoe I1oJie.
I'mnote3a Ammepa
BexTop MarHuTHOM MHIYKIIUH.
I1

2 DHIHHIT cynepni)munn 1 https://m.edsoo.ru/P4Q2U9F4 X
MAarimuTHBIX I10JICH. .HI/IHI/II/I
MarHUTHOW UHAYKUWH
M

3 ATHHTHOC HOIE MPOBOTITa ¢ 1 https://m.edsoo.ru/X4C5V6P3G
tokoM. OnbIT Dpcrena
C A .

4 113 AMIEPa, ¢ HATPABICHHE H 1 https://m.eds00.ru/Q0M4X1X6J
MOJTyJIb

5 Pemenne 3amau 1 https://m.edsoo.ru/P3Z0LOO0R
IT A .

6 PHMCHEHHE 3aKoHa AMTEpa 1 https://m.edsoo.ru/D812U2U00
DNEKTPOU3MEPUTENbHBIE PUOOPHI
Cua JlopeHiia, e€ HanpaBJICHUE U

7 MOJLITb. /IBIDKEHHE 3apSKCHHOH 1 https://m.eds00.ru/X604U7R8A
YaCTHUIIBI B OHOPOTHOM
MAarHUTHOM II0JIE

8 Pemenne 3amau 1 https://m.edso0.ru/K910C6Q3C

9 PaGora cunsl Jlopenia 1 https://m.edsoo.ru/P7F8TOC8S

10 Pemenne 3amau 1 https://m.edsoo.ru/D8M2R618Q

11 MaruuTtHoe nose B BEIIECTBE. 1 https://m.edso00.ru/P9M60O3R7X



https://m.edsoo.ru/G5G8C2G9D
https://m.edsoo.ru/P4Q2U9F4X
https://m.edsoo.ru/X4C5V6P3G
https://m.edsoo.ru/Q0M4X1X6J
https://m.edsoo.ru/P3Z0L0O0R
https://m.edsoo.ru/D8I2U2U0O
https://m.edsoo.ru/X6O4U7R8A
https://m.edsoo.ru/K9I0C6Q3C
https://m.edsoo.ru/P7F8T0C8S
https://m.edsoo.ru/D8M2R6I8Q
https://m.edsoo.ru/P9M6O3R7X

DeppoMarHeTUKH, rnapa- u
JMaMarHeTUKH

OCHOBHBIE CBOWCTBA

12 deppomarnerukos. [Ipumenenne https://m.eds00.ru/Q3Y8U3H5C
beppoMarHeTUKOB
P

13 | CLICHHE Saat HOHTeMe https://m.edsoo.ru/M400W8B2A

MarsuTHoOe mmose

P

14 > CLLICHIE 38T 110 TeMe https://m.eds00.ru/RSN2I0VAX

MarnutHoe 1one

SIBneHne ANEeKTPOMArHUTHOM

15 nHaykuu. [loTok BekTopa https://m.edso00.ru/\V9X7S809H
MarHUTHON WHTYKITUU

16 OJ1C unayKummn https://m.edso0.ru/C7Y3Q5D1F
3 .

17 QKO SICKTPOMAT HHTHOM https://m.edsoo.ru/E906Q0S4L
unaykuuu Papanes
B .

18 HXPEBOE STIEKTpHICCOe ToJle https://m.edso0.ru/L9Z72D704]
Toxu dyko
O/J1C HAYKIMH B IBHKYIUXCS

19 https://m.edsoo.ru/\WW2J812Z74G
MIPOBOAHHUKAX

20 Pemnrenne 3amau https://m.edso0.ru/J1Q9J0B6A

21 [IpaBuno Jlenua https://m.edso00.ru/K3G3Z5X5D
WuayktuBHocTh. KaTymika

22 WHIYKTUBHOCTH B LIETIN https://m.edsoo.ru/D6M2P8B2M
[IOCTOSIHHOTO TOKa
bl .DJ1C

23 BIICHHE CAMOMHIYKIHH. /1 https://m.edsoo.ru/H711C9E5J
CaMOWHTyKITUT
9

24 HEPTHA MATHHTHOTO HOJA https://m.eds00.ru/C5L 8W1D8Q

KaTylIKu C TOKOM.



https://m.edsoo.ru/Q3Y8U3H5C
https://m.edsoo.ru/M4O0W8B2A
https://m.edsoo.ru/R5N2I0V4X
https://m.edsoo.ru/V9X7S8O9H
https://m.edsoo.ru/C7Y3Q5D1F
https://m.edsoo.ru/E9O6Q0S4L
https://m.edsoo.ru/L9Z2D7O4J
https://m.edsoo.ru/W2J8I2Z4G
https://m.edsoo.ru/J1Q9J0B6A
https://m.edsoo.ru/K3G3Z5X5D
https://m.edsoo.ru/D6M2P8B2M
https://m.edsoo.ru/H7I1C9E5J
https://m.edsoo.ru/C5L8W1D8Q

DIIEKTPOMarHuTHOE IoJjie

25

26

Pentenue 3anau

O00011IcHIE U CHCTEMATHU3AIINS
3HaHUM 110 TEME
"OnexkTpoaguHamMuka"

https://m.edsoo.ru/B8G2R3W3M

https://m.edsoo.ru/F5F1V2D7C

27

Kontponpnas pabora o Teme
"OnexkTpoauHaMuka"

https://m.edso0.ru/KOT5M2Y 1S

28

29

30

31

KosebarenbHas cucrema.
CBoOOIHBIC KOJICOAHUS.
lMapmonnueckue konebanus

Kunemarnueckoe U JUHAMUYECKOE
OIMCAaHUE KOJIEOATEIBHBIX
IBIDKECHUN

DHepreTu4yecKkoe ONnucaHue.
BbIBOJ 1MHAMHUYECKOTO OMMCAHUS
rapMOHUYECKUX KoJeOaHUH U3 ux
JHEPreTUYECKOro u
KMHEMAaTU4EeCKOTO OIMCAHHUS

Amintyzaa u ¢asa kojaedaHui

https://m.edsoo.ru/S8E5HOK6F

https://m.edso00.ru/A6S901V4Q

https://m.eds00.ru/O4S4H7T5X

https://m.eds00.ru/TOISC1Y1l

32

[Tepuona u yacTora KoseOaHUH.
[Tepuoa manbrx cBOOOAHBIX
KoineOaHuii MaTeMaTHYECKOTO
MasiTHUKA. [leprnoa cBOOOTHBIX
KoJie0aHui MPY>KUHHOTO MasiTHUKA

https://m.edsoo.ru/U7S4U5V2L

33

34

3aryxaromye KojaeOaHusl.
BoinyxxaeHHbie Kose6aHusl.
Pe3onanc

ABTOKOJIEOaH U

https://m.edso0.ru/I5D3X5G2P

https://m.edso0.ru/Z3A8VOM2T



https://m.edsoo.ru/B8G2R3W3M
https://m.edsoo.ru/F5F1V2D7C
https://m.edsoo.ru/K0T5M2Y1S
https://m.edsoo.ru/S8E5H0K6F
https://m.edsoo.ru/A6S9O1V4Q
https://m.edsoo.ru/O4S4H7T5X
https://m.edsoo.ru/T0I8C1Y1I
https://m.edsoo.ru/U7S4U5V2L
https://m.edsoo.ru/I5D3X5G2P
https://m.edsoo.ru/Z3A8V0M2T

35

Pemenue 3amau

https://m.edsoo.ru/JIW1A1F4P

36

37

38

VYpok-koHpepeHus
"MexaHu4yeckue KoyiebaHus B
MY3bIKaJIbHbIX HHCTpyMEHTAaXx"

O00011eHNE U cCUCTEMATU3 AL
3HaHUH o TeMe "MexaHnyecKue
KoJiebanus"

ONeKTpOMarHUTHbIE KOJIEOAHNUS.
KonebaTenbHbIil KOHTYp

https://m.edsoo.ru/HOH4S6K4A

https://m.edsoo.ru/LOO0D1X9R

https://m.edsoo.ru/B7D6D5C1R

39

®opmyna Tomcona. Csi3b
aMIUIMTY/IbI 3apsi/ia KOHAEHcaTopa
C aMIUIUTYJIOM CHJIBI TOKA B
K0JIe0aTEIbHOM KOHTYpE

https://m.edsoo.ru/K2F8R9L3D

40

41

42

3aKOH COXpaHEHMsI SHEPTUU B
AAeILHOM K0JIe0aTeIbHOM
KOHTYpE

BaTYXaIOH_II/IC QJICKTPOMArHuTHBIC
KoJIeOaHHS. BBIHY)KIIGHHLIC
SJICKTPOMArduTHBIC KoJICOaHHS

IlepemenHsbIit TOK. Pesucrop u
KOH/JIEHCATOP B LIENH IEPEMEHHOI0
TOKa

https://m.edsoo.ru/O4A0N2Q7R

https://m.edsoo0.ru/T4TOM5U9D

https://m.edsoo.ru/E1E4R7V5Y

43

KaTYIlIKa HHAYKTUBHOCTHU B LCIIN
MEPEMCHHOTO TOKa

https://m.edso0.ru/X6Z0I15P10

44

45

3akon OMa AJis SJIEKTPUIECKOM
IIETTU IIEPEMEHHOTO TOKa

MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE

https://m.edsoo.ru/Y618M8K3U

https://m.edsoo0.ru/A7TM2G9T4J)



https://m.edsoo.ru/J1W1A1F4P
https://m.edsoo.ru/H0H4S6K4A
https://m.edsoo.ru/L0O0D1X9R
https://m.edsoo.ru/B7D6D5C1R
https://m.edsoo.ru/K2F8R9L3D
https://m.edsoo.ru/O4A0N2Q7R
https://m.edsoo.ru/T4T0M5U9D
https://m.edsoo.ru/E1E4R7V5Y
https://m.edsoo.ru/X6Z0I5P1O
https://m.edsoo.ru/Y6I8M8K3U
https://m.edsoo.ru/A7M2G9T4J

3HA4YCHUC CUJIBI TOKA 1

HaIPSHKCHUS

46 Pe3onanc B aneKkTpuyecKoi menu https://m.edsoo.ru/T1W3T2P9B

47 Pemenue 3anau https://m.edsoo.ru/FOY4J4Z4P
WneanbHbIif TpancdopmaTop.

48 Hpomssozetso, nepezasian https://m.eds00.ru/Y 2Q1A4USR
noTpeOICHUE INEKTPHUSCKOI
SHEPruU
DKOJIOTUYECKUE PUCKU ITPU
MIPOU3BOJICTBE JECKTPOIHEPTHH.

49 KynbTypa ncnosb3oBanus https://m.eds00.ru/O6L3K0DOL
AJIEKTPOIHEPIMH B IOBCEAHEBHON
KU3HU

50 Pemenue 3anau https://m.edsoo.ru/A4X6RAQ4F

51 Pemenue 3amay https://m.edsoo.ru/I4E9R7F2G
O00011eHNEe U CUCTEMATU3ALIS

52 3HaHUU 1O TeMe https://m.eds00.ru/R9Y4Q4B2V
"JneKTpoMarHuTHbIE KoJleOaHus "
MexaHnuecKre BOJHEI.

53 XapakTepUCTUKA MEXAHUYECKUX https://m.eds00.ru/Q618ROI7G
BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJIH https://m.edsoo.ru/V3Y3L1K7I

55 3ByK. XapaKkTEepUCTUKH 3ByKa https://m.edsoo.ru/B9L416H3L
WNubpas3Byk u yibpTpa3BykK.

56 [IIymoBoe 3arpsi3sHEHNE https://m.eds00.ru/F8G8O0CIN
OKPYXKArOIIeH Cpebl

57 Pewenue 3anau https://m.edsoo.ru/O2D5B1L OH

58 DNEeKTPOMArHUTHBIE BOJTHBI. https://m.edso0o.ru/Z1J4J3U2M



https://m.edsoo.ru/T1W3T2P9B
https://m.edsoo.ru/F0Y4J4Z4P
https://m.edsoo.ru/Y2Q1A4U8R
https://m.edsoo.ru/O6L3K0D0L
https://m.edsoo.ru/A4X6R4Q4F
https://m.edsoo.ru/I4E9R7F2G
https://m.edsoo.ru/R9Y4Q4B2V
https://m.edsoo.ru/Q6I8R0I7G
https://m.edsoo.ru/V3Y3L1K7I
https://m.edsoo.ru/B9L4I6H3L
https://m.edsoo.ru/F8G8O0C9N
https://m.edsoo.ru/O2D5B1L0H
https://m.edsoo.ru/Z1J4J3U2M

N3nyyeHune 351eKTpOMarHuTHBIX
BOJIH

59

60

61

62

OHeprus 31eKTPOMarHUTHBIX
BosIH. CBoOlicTBa
AIIEKTPOMArHUTHBIX BOJIH

[IIxana 37eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne 3JeKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY

[TpuHIUTIIBI paIHOCBS3U U
TeneBuaeHus. Paqrookanusi.
DJIEKTPOMArHuTHOE 3arpsi3HEHUE
OKPYXKAaroIIel cpebl
KoHTposbHas pabora 1o Teme
"Konebanusa u BoaHb!"

https://m.edsoo.ru/A5VOF4E7T

https://m.edsoo.ru/L4L9D8C2P

https://m.edsoo.ru/R4T3L4Z6R

https://m.edsoo0.ru/I6T7C3N9G

63

64

65

Caer. 3aKOH MPSIMOJIUHENHOTO
pacrpocTpaHeHHUs CBETa

Penienue 3a1a4 Ha MpUMEHEHNE
3aKOHA MPSIMOJIMHEHHOTO
pacrpocTpaHeHUs CBeTa

Otpaxenue csera. [lnockoe
3epkaino. Chepuueckoe 3epKaiio

https://m.edsoo.ru/D0ISC5N8P

https://m.edso0.ru/O9N8Y4X4R

https://m.edso00.ru/G3P8G0T2Y

66

IIpenomnenue cBera.
AOCOIIOTHBIN U OTHOCUTEILHBIN

IMMOKa3aTeiib MPCIOMIICHUS. ITonHoe

BHYTPEHHEE OTpaKCHUE.
[IpenenbHblii yroma noaHoro
BHYTPEHHETO OTPAXKEHUs

https://m.edso00.ru/Q9I1503F2J

67

Pemenue 3aga4 Ha npUMEHEHUE

https://m.edsoo.ru/A6DOF409A



https://m.edsoo.ru/A5V0F4E7T
https://m.edsoo.ru/L4L9D8C2P
https://m.edsoo.ru/R4T3L4Z6R
https://m.edsoo.ru/I6T7C3N9G
https://m.edsoo.ru/D0I3C5N8P
https://m.edsoo.ru/O9N8Y4X4R
https://m.edsoo.ru/G3P8G0T2Y
https://m.edsoo.ru/Q9I5O3F2J
https://m.edsoo.ru/A6D0F4O9A

3aKOHOB OTPAKCHHUA U
IMPECIOMIICHUA CBETA

Xon nydeit B mpusme. ucnepcus

68 cBeta. CI0XHBIN cocTaB 6e0ro 1 https://m.edso0.ru/Q2P002F4H
ceera. LBer

69 Jlitnsbi. DOKYCHOE PACCTOSIHHE i 1 https://m.edsoo.ru/A2B2A5X1H
ONTHUYECKAs CUJIA JTUH3BI
[TocTpoenune n3o0paxeHuit B

70 JIMH3aX U UX CHUCTEMaX. 1 https://m.edsoo.ru/W5Y6A8H3F
YBenuueHue JIUH3bI
Pemenue 3agau Ha mocTpoeHue

71 M300paXKEHU, MOJIy4aeMbIX C 1 https://m.eds00.ru/C4S1H1Y4A
MOMOIIBIO JINH3

72 I'ma3 xak onrtuueckas cucrema 1 https://m.edsoo.ru/M8L4Q8H2D
Pemenne 3anayu. [Ipenens

73 IPUMEHUMOCTH I€OMETPUYECKON 1 https://m.edsoo.ru/I5Z7R114B
OTITHKHU

74 CKOpOCTE CBETA M METOIEI e 1 https://m.eds00.ru/E3Y8UBDON
U3MEPCHHUS

75 Hucnepcus ceera https://m.edsoo.ru/\VV418Z3L5R

76 Wutepdepenuus ceta 1 https://m.eds00.ru/0O1S4W8X9K
KorepeHTHBIC HCTOYHUKH.

77 VcnoBus HaOMIOAEHUS 1 https://m.edsoo.ru/K2Z0K9S3U
MaKCHMYMOB 1 MUHUMYMOB

78 Pemenue 3amau 1 https://m.edsoo.ru/R2C2G9L9S

79 [Tpumenenue unTepdepeHu 1 https://m.edsoo.ru/B7TN6R7PIR

80 Judpakuus ceera 1 https://m.eds00.ru/02Q3C478U

81 JndpakmoHHas pemeéTka. 1 https://m.edsoo.ru/Y5X5D1W8P



https://m.edsoo.ru/Q2P0O2F4H
https://m.edsoo.ru/A2B2A5X1H
https://m.edsoo.ru/W5Y6A8H3F
https://m.edsoo.ru/C4S1H1Y4A
https://m.edsoo.ru/M8L4Q8H2D
https://m.edsoo.ru/I5Z7R1I4B
https://m.edsoo.ru/E3Y8U6D0N
https://m.edsoo.ru/V4I8Z3L5R
https://m.edsoo.ru/O1S4W8X9K
https://m.edsoo.ru/K2Z0K9S3U
https://m.edsoo.ru/R2C2G9L9S
https://m.edsoo.ru/B7N6R7P9R
https://m.edsoo.ru/O2Q3C4Z8U
https://m.edsoo.ru/Y5X5D1W8P

VYcnoBue HAOMOAEHUS TJIABHBIX
MaKCHMYMOB

82

83

Pemenue 3amau

HOHGpe‘IHOCTL CBETOBBIX BOJIH.
Honapmaunﬂ CB€Ta

https://m.edso00.ru/G8U0S3X8C

https://m.edsoo.ru/L1A1Y8I8I

84
85

Pemenue 3amau

CBeTOBEBIC SIBJICHHS B mpupoac

https://m.edsoo.ru/I7U2E3M7K

https://m.edsoo.ru/K2T9L2Z0F

86

O00011IEHNE U CUCTEMATHA3AIMS
3ganni o reme "Onruka"

https://m.edso0.ru/C6Y8K3D3D

87

88

89

KoHTposbHas pabora 1o Teme
«Onruka

I'paHUIIBI TPUMEHUMOCTH
KJ1aCCUYECKON MEXaHUKH. 3aKOHBI
3JICKTPOIMHAMMKHY Y TIPHHITUIT
OTHOCHUTEJIBbHOCTH

ITocTynaTel cneuaIbHOU TEOPUU
OTHOCHUTEJILHOCTHU

https://m.edsoo.ru/POF9V1I2P

https://m.edso0.ru/G6M2L6T2I

https://m.edso0.ru/P6 A3C4W2K

90

IIpocTpaHcTBEHHO-BpEMEHHOM
uHTepBai. [IpeoOpazoBanus
JlopeHna. ¥YcnoBue NpU4NHHOCTH.
OTHOCUTENTBHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJICHHUE
BPEMEHU U COKpAIlEHUE JITUHbI

https://m.edsoo.ru/I0C7P4P0Y

91

DHeprus U UMIYJIbC
PESITUBUCTCKON YacTUIIbI

https://m.edsoo.ru/E2W3L5P4N

92

CBs13b Macchl ¢ SJHEPTUEN U
HMITYJIbCOM PESITUBACTCKON
YacTULIBI. DHEPrHsl MOKOs

https://m.edso0.ru/D5Z0N7F8G



https://m.edsoo.ru/G8U0S3X8C
https://m.edsoo.ru/L1A1Y8I8I
https://m.edsoo.ru/I7U2E3M7K
https://m.edsoo.ru/K2T9L2Z0F
https://m.edsoo.ru/C6Y8K3D3D
https://m.edsoo.ru/P0F9V1I2P
https://m.edsoo.ru/G6M2L6T2I
https://m.edsoo.ru/P6A3C4W2K
https://m.edsoo.ru/I0C7P4P0Y
https://m.edsoo.ru/E2W3L5P4N
https://m.edsoo.ru/D5Z0N7F8G

93

PaBHOBecHOE TeILIOBOE H3JTy4YCHUC

https://m.edsoo.ru/B616ROH6E

94 3akoH cMeltennsa Buna https://m.edsoo.ru/ELIMOB2A0ON
r M. II .

95 vrotesa AL TUIAMia 0 Kpartax https://m.eds00.ru/P1I5H6J3F
DoToHEI

96 DHeprusi 1 UMITYJIbC POTOHA https://m.edso0.ru/R6M9PORIV
) .0 A.T.

97 OTOIhPeKT. OmpITe! https://m.edso0.ru/G2P8C3J)8Z
CroneroBa. 3akonbl (hoTodPdexra
YpaBHeHnue DUHIITEHA 17151

98 dororddekra. "Kpacnas rpanumna” https://m.eds00.ru/C4C3P5U8K
doTtoarpdekra

) I1. H.

99 Hlasnenne caeta. OnbITel https://m.edso0.ru/A9E9M7X3N
JleGenena

100 BoJiHOBEIE CBOMCTBA YaCTHILI https://m.edsoo.ru/Y8X4J4A9M
Boansl ne bpoins. JlnuHa BoIHBI

Bpoii 0

101 7' PPOIUTH PAsMephl 0bIacTH https://m.edso0.ru/E1Y 1B5Z7G
JIOKAIIM3aIUH JBUKYIIEHCS
YACTHUILBI
K i N

102 OPTYCKYAPHOBOTHOBOU https://m.edsoo.ru/N4B0X9Y8Z
JTyanu3M

103 Jlupariit S1EKTPOHOB Ha https://m.edsoo.ru/LOK8H4E7W
KpHUCTaIIax
Cneuuduxa usmepeHuii B

104 Mukpomupe. COOTHOLIEHUS https://m.eds00.ru/I0Z9S9AO0W
HeonpenenénHoctei ['elizendepra

105 Pemenue rpadgudecknx 3agaq https://m.eds00.ru/P2D8Y5T3M

106 Pemienne pacu€THbIX 3a1a4 https://m.edsoo.ru/ROF6H2Z2I
K o :

107 OHTPOJIHA paboTa Mo TeMam https://m.edsoo.ru/O5W1R8T8J

"OcHoBel CTO",



https://m.edsoo.ru/B6I6R9H6E
https://m.edsoo.ru/E1M0B2A0N
https://m.edsoo.ru/P1I5H6J3F
https://m.edsoo.ru/R6M9P0R9V
https://m.edsoo.ru/G2P8C3J8Z
https://m.edsoo.ru/C4C3P5U8K
https://m.edsoo.ru/A9E9M7X3N
https://m.edsoo.ru/Y8X4J4A9M
https://m.edsoo.ru/E1Y1B5Z7G
https://m.edsoo.ru/N4B0X9Y8Z
https://m.edsoo.ru/L0K8H4E7W
https://m.edsoo.ru/I0Z9S9A0W
https://m.edsoo.ru/P2D8Y5T3M
https://m.edsoo.ru/R0F6H2Z2I
https://m.edsoo.ru/O5W1R8T8J

"KopmyckysipHO-BOIHOBON
Jyanusm"

108

109

OIBITHI 110 UCCIIEIOBAHUIO
crpoeHus aroMa. [lnanerapuas
Mojies atoma Pesepdopaa

ITocrynatel bopa

https://m.edso0.ru/N2S2T204T

https://m.edsoo.ru/\V9DIK7GOM

110

Buast ciektpoB. CriekTp ypoBHE#
SHEPruu aToMa BOJIOpOa

https://m.edso0.ru/S6H905N3V

111

112

CIoHTaHHOE H BBIHYKACHHOC
H3ITYy4YCHUC CBCTA

Jlazep

https://m.edsoo.ru/P4C1J804M

https://m.edsoo.ru/D9P9J8B1K

113

Hyxnonnas mozens sapa
I'eitzen6epra-lBanenko. 3apsaa u
MacCcoBO€ YUCIIO siapa. M30Tomsbl.
PagunoakTuBHOCTH

https://m.edsoo0.ru/I8J6 K7E5N

114

3aKoH paIMOaKTUBHOTO pacraja.
CBolicTBa HOHU3UPYIOIIETO
u3lydeHus. BiausHue
PaAMOAaKTUBHOCTH HA KUBBIE
opranusmsl. Jlozumerpus

https://m.edsoo.ru/U2W1K6N5N

115

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
Snepubie cunbl. Jledekt Macch
anpa. SlnepHsie peakuuu. SnepHeie
peakTopsl. [IpoGiembl
YIPABJISIEMOTO TEPMOSIIEPHOTO
CHHTE3a. DKOJIOTHYECKUE aCIIEKThI
Pa3BUTHS SAEPHON SHEPTETUKHU

https://m.edso0.ru/14021100J

116

Meronsl perucTpannuy u

https://m.edsoo.ru/H7W5I12M8U



https://m.edsoo.ru/N2S2T2Q4T
https://m.edsoo.ru/V9D9K7G0M
https://m.edsoo.ru/S6H9O5N3V
https://m.edsoo.ru/P4C1J8O4M
https://m.edsoo.ru/D9P9J8B1K
https://m.edsoo.ru/I8J6K7E5N
https://m.edsoo.ru/U2W1K6N5N
https://m.edsoo.ru/I4O2I1O0J
https://m.edsoo.ru/H7W5I2M8U

117

118

MCCJIEI0BAHMS DJIEMEHTAPHBIX
yacTull. ®yHaaMeHTaIbHbIC
B3aUMOJICUCTBUSI. bapnoHsl,
ME30HBI U JIENTOHEI.
IIpencraBnenue o CtangapTHOM
Mozenu. KBapk-TiitooHHast MOJIeb
aJpOHOB

®du3uKa 3a npeaeaaMmu
CrangaptHoit Moaenu. TémHuast
Martepusi ¥ TEMHas SHEPTHUSL.
EnuHCTBO (DM3n4ecKoil KapTHHBI
MHUpa

OTanbl pa3BUTHUS ACTPOHOMUU.
3HaYeHHUE aCTPOHOMUU

https://m.edso0.ru/Z2Q9U3C6Y

https://m.edso0.ru/NOR8ILG1M

119

[TpruMeHuMOCTh 3aKOHOB (PU3UKU
JUIsl 0ObSICHEHUSI IPUPO,IBI

KOCMHMYECKHX 00BEKTOB. MeTo bl
ACTPOHOMMYECKHX UCCIIeI0BaHUN

https://m.edsoo.ru/lI7Q8F6Q6Y

120

CoBpeMeHHbBIE ONTHYECKUE
TEJIECKOTIBI, PaINOTEIECKOIIHI,
BHeaTMoc(epHast aCTpOHOMHUS

https://m.edso0.ru/C4X00Q6Y0W

121

122

123

Bug 3sésnnoro neda. Co3sesnus,
SIpKHE 3BE3/IBI, TUTAHETHI, UX
BUIMMOE JIBIKEHNE

Conneunas cucteMa. CojHIIE.
ConneyHast akTUBHOCTb.
Ucrounnk sneprun ConHia u
3BE3]

3BE3bI, X OCHOBHEIE

https://m.edso0.ru/N1Z1T9VIK

https://m.edsoo.ru/D6X4E3L1E

https://m.edsoo.ru/E2H6U8P20



https://m.edsoo.ru/Z2Q9U3C6Y
https://m.edsoo.ru/N0R8I1G1M
https://m.edsoo.ru/I7Q8F6Q6Y
https://m.edsoo.ru/C4X0Q6Y0W
https://m.edsoo.ru/N1Z1T9V9K
https://m.edsoo.ru/D6X4E3L1E
https://m.edsoo.ru/E2H6U8P2O

XapakTepUCTUKHU. [luarpamma
"CreKTpaIbHbINA Ki1acc —
CBETUMOCTB"

124

125

126

127

128

3Be3 a6l TIIaBHOMI
[IOCJIEI0BATEIILHOCTH

Buytpennee ctpoenue 3BE311.
CoBpeMEHHbIE MPEJICTABICHUS O
MIPOUCXOKICHUH U SBOJIIOLIUU
Connna ¥ 3B&37. DTaIbl JKU3HH
3BE3/

Muineunsiii [1yTe — Hama
I'anaktuka. TUNbI ragakTHK.
UEpHble ABIPHI B siIpax TajakTHK

Bcenennas. Pacimupenue
Bceenennoii. 3akon Xa66ma.
Teopus bosnbioro B3peiBa.
PenukroBoe uznyuenue

MacmrabHast CTpyKTypa
Bcenennoii. MeTtaramaktuka

https://m.edsoo.ru/S5HOM6S0V

https://m.edsoo.ru/M3M5Y0C8W

https://m.edsoo.ru/E5SDOC5F6B

https://m.edsoo.ru/O9R8WIY 1Y

https://m.edso0.ru/Q4F3H3L4K

129

130

Hepeménnpie nmpobiembl
aCTPOHOMUHU

Du3n4eCcKu IPAKTUKYM I10 TEME
"UccmenqoBaHue MarHUTHOTO ITOJIST
MMOCTOSTHHBIX MarHUTOB" HIIH
"UccnemoBanue CBOMCTB
dbeppoMarseTuKoB" uiIn
"HccnenoBadHue aeiiCTBUS
MOCTOSIHHOTO MarHuTa Ha pamMKy ¢
TOKOM"

https://m.edso00.ru/O6N5DOX7M

https://m.edsoo.ru/E6E5G3VIW



https://m.edsoo.ru/S5H0M6S0V
https://m.edsoo.ru/M3M5Y0C8W
https://m.edsoo.ru/E5D0C5F6B
https://m.edsoo.ru/O9R8W9Y1Y
https://m.edsoo.ru/Q4F3H3L4K
https://m.edsoo.ru/O6N5D0X7M
https://m.edsoo.ru/E6E5G3V9W

131

132

133

134

135

Pu3n4eCcKui IPAKTUKYM 110 TEME
"U3mepenue cuiabsl Ammiepa" wim
"N3y4yeHue 3aBUCUMOCTH CHJIbI
Awmrnepa OT cuiibl TOKa'" WK
"OnpeneneHne MarHuTHOU
WHIYKIIMY Ha OCHOBE U3MEPEHUS
cuibl Amnepa”

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccneqoBanue ABICHUSA
3JIEKTPOMAarHUTHOM MHAYKUIUN"
unn "OnpeneneHne HHAYKIIUN
BHUXPEBOI'0 MarHUTHOTO MOJIS"

Ou3nyecKkuil MPakTUKyM IO TeMe
"UccneqoBanue ABICHUS
camounaykiun" win "Coopka
MOJIEJIN IEKTPOMArHUTHOTO
reHeparopa"

Du3n4eCcKu IPAKTUKYM I10 TEME
"N3mepenue nepuojia CBOOOIHBIX
KOJIEOAHUN HUTSHOTO U
NPYXKUHHOTO MasiTHUKOB"

Pu3nUeCcKuil IPAKTUKYM I10 TEME

"TIpeoOpa3oBaHue SHEPTUH B
IPYXKUHHOM MasiTHUKE"

https://m.edsoo.ru/\V7S7N9F2P

https://m.edsoo.ru/P2L3A0D3N

https://m.edsoo.ru/V4N3VOD9A

https://m.edsoo.ru/TSU7R4X6L

https://m.edso0.ru/G6J5Z1B2E

136

Pu3NYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOro
TOKA 4€pe3 MOCIIEN0BATENBHO
COEIMHEHHBIE KOHIEHCATOP,
KaTyILIKY ¥ pe3ucTop’ uin

https://m.edsoo.ru/D3P8A0X6N



https://m.edsoo.ru/V7S7N9F2P
https://m.edsoo.ru/P2L3A0D3N
https://m.edsoo.ru/V4N3V0D9A
https://m.edsoo.ru/T8U7R4X6L
https://m.edsoo.ru/G6J5Z1B2E
https://m.edsoo.ru/D3P8A0X6N

"HccnemoBanue paboOThI
MCTOYHUKOB CBETA B LIETIH
MePEMEHHOTO TOKa"

137

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOM
BOJIHBI"

https://m.edsoo.ru/D8F2V279S

138

DuU3nYeCKui MPAKTUKYM 110 TEME
"N3mepeHue nokasaresns
MIPEJIOMJICHUS CTEKJIA" WIIH
"Tlony4yenne n300pakeHUS B
CUCTEME U3 IIJIOCKOTO 3epKajia u
JTUH3BL"

https://m.edsoo.ru/H4K414MOK

139

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT
BelIeCcTBa (Ha MPUMEpPE KUIKUX
nuH3)" un "M3mepenue
(OKYCHOTO pacCTOSTHUS
paccenBaroIIMX JINH3"

https://m.edsoo.ru/H4C3S0K5V

140

Pu3nYecKuil NPAKTUKYM 110 TEME
"HaGnronenue qudpakumm,
UHTEepEPEHIMU U TTOJIApU3aLUU
ceera"

https://m.edsoo.ru/N3M1B5H4B

141

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"Omnpeaenenne UMIyabca u
SHEPTUU PEISATUBUCTCKUX YACTHII
(o ¢otorpadusim TpeKoB
3apsHKEHHBIX YaCTUI] B MArHUTHOM
nose)"

https://m.edsoo.ru/FOD5M5H2E



https://m.edsoo.ru/D8F2V2Z9S
https://m.edsoo.ru/H4K4I4M0K
https://m.edsoo.ru/H4C3S0K5V
https://m.edsoo.ru/N3M1B5H4B
https://m.edsoo.ru/F9D5M5H2E

142

143

144

145

Pu3n4eCcKui IPAKTUKYM 110 TEME
"U3mepenne noctosinHou [lnanka
Ha OCHOBE MCCJIEJOBAHUS
doTtodrdpdexra" nam
"NccneqoBanue 3aBUCUMOCTH
CHUJIBI TOKA YEPE3 CBETOAMOJ OT
HanpspkeHus"

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue crieKkTpa
pa3pekeHHOr0 aTOMapHOTO
BOJIOPO/Ia U U3MEPEHUE
noctosiHHoM Pundepra”

Ou3nyecKuil MPakTUKYM IO TEME
"UccnenoBanue paguoakTUBHOTO
¢doHa C UCTIOJIBL30BAaHUEM
nosumertpa" unu "N3ydyenue
IIOTJIOIIEHUS OeTa-4acTHI]
amoMuHueM"

Du3n4eCKU IPAKTUKYM I10 TEME
"HaOmroaenus 3B€3qH0OT0 HEOA
HEBOOPYKEHHBIM I'J1a30M C
HCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH JUISl ONIPEACIICHUS
MOJIOKEHHUS HEOSCHBIX 00BHEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3ausi CeBepHOro Mnomymapus
U sipKue 3BE3/1b1" WU
"Habmronenus B Teneckon JIyHsbl,
MJIAHET, TYMAHHOCTEMN U 3BE3THBIX

https://m.edsoo.ru/B6Y1T9C2U

https://m.edsoo.ru/T5N0J9D6N

https://m.edsoo0.ru/Q2D701P3J

https://m.edsoo.ru/NOXOMOW1P



https://m.edsoo.ru/B6Y1T9C2U
https://m.edsoo.ru/T5N0J9D6N
https://m.edsoo.ru/Q2D7O1P3J
https://m.edsoo.ru/N0X0M0W1P

cKoruieHuin"

146

O00011eHrEe U cCUCTEMATU3ALIIS
3Hanuil. Pose ¢pusuku u
aCTPOHOMHUH B IKOHOMHUYECKOMH,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cdepax NesTeTbHOCTH
YyeJoBeKa

https://m.edso0.ru/T7S7U5A9F

147

O060011eHNEe U CUCTeMAaTH3aIs
3HaHuil. Posb 1 MecTo ¢pusuku u
aCTPOHOMHUH B COBPEMEHHOMU
Hay4YHOU KapTHHE MHUpa

https://m.edsoo.ru/D3X0E9J8F

148

O00011IeHNE U CUCTEMATH3AIUS
3HaHuil. Poss ¢pusndeckoii Teopun
B ()OPMHUPOBAHUY TPEACTABICHUI
0 (hu3UYEeCKON KapTUHE MHUPA,
MecTO (PU3HUECKON KapTUHBI MUpa
B 00I1IEM psZly COBPEMEHHBIX
€CTEeCTBEHHO-HAYUHBIX
IpeJCTaBIeHU 0 IpUpose

https://m.edso0.ru/0O9Z3W6E2M

149

O00011eHNEe U CUCTEMATU3 AL
3gaHui 1o teme "Kunemaruka"

https://m.edso00.ru/S0X9P3D3B

150

151

O00011eHNEe U CUCTEMATU3 AL
3gaHui 1o teme "Kunemaruka"

O06o0mIeHre U cucTeMaTr3aIus
3HaHui no teme "JIuHamuka"

https://m.edsoo.ru/A3P8X2K5G

https://m.edsoo.ru/X2C7H4U4X

152

O00011eHre U CUCTEMATU3ALIS
3gagui 110 teme "Craruka
TBEpaoro tena'

https://m.edsoo.ru/T7D1M4U7C



https://m.edsoo.ru/T7S7U5A9F
https://m.edsoo.ru/D3X0E9J8F
https://m.edsoo.ru/O9Z3W6E2M
https://m.edsoo.ru/S0X9P3D3B
https://m.edsoo.ru/A3P8X2K5G
https://m.edsoo.ru/X2C7H4U4X
https://m.edsoo.ru/T7D1M4U7C

153

O00011IeHNE U CUCTEMATHU3ALUS
3HaHUH 0 TeMe "3aKOHEI
COXpaHEHHUs B MEXaHHUKe"

https://m.edsoo.ru/W1J3T0D8O

154

O00011IeHNE U CHCTEMATHU3ALINS
3HaHUH 110 TeMe "OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKON
Teopun"

https://m.edsoo.ru/F3F6A80Q5I

155

156

157

158

O00011IeHNE U CUCTEMATHU3ALIHS
3HaHu# 1o teme "TepMoauHaMuKa.
TemmoBeie MamMHbBL"

O00011IeHNE U CUCTEMATH3AIUS
3HaHUM Mo Teme "ArperaTHble
cocTosgHud BemecTBa. Pa3oBbIe
nepexonr"

O00011IeHNE U CUCTEMATH3AIUS
3HaHUM N0 TeMe "DIeKTpUIecKoe
mmone"

O00011IeHNE U CUCTEMATH3ALIIS
3gaHui 1o TeMe "TlocTOIHHBIH
JNEKTPUYECKUH TOK"

https://m.edso0.ru/T1C9Z6Y9J

https://m.edsoo.ru/Y9J8J3B9G

https://m.edsoo.ru/P3V2N4G7Q

https://m.edsoo.ru/R1IE6M5LOT

159

O00011eHNEe U CUCTEMATU3ALIS
3gaHui 110 teme "Toku B
pa3nuMyHbIX cpenax”

https://m.edsoo.ru/H1K30204W

160

161

O00011eHNEe U CUCTEMATU3ALIS
3HAaHUU o TeMe "MarauTHoe
noJie"

PesepBHeiit ypok. O6001ICHHE U
cUCTEeMaTH3allks 3HAaHUH 110 TeME

https://m.edsoo.ru/W5D2V6S7W

https://m.edsoo.ru/B3F7O5C1F



https://m.edsoo.ru/W1J3T0D8O
https://m.edsoo.ru/F3F6A8Q5I
https://m.edsoo.ru/T1C9Z6Y9J
https://m.edsoo.ru/Y9J8J3B9G
https://m.edsoo.ru/P3V2N4G7Q
https://m.edsoo.ru/R1E6M5L0T
https://m.edsoo.ru/H1K3Q2Q4W
https://m.edsoo.ru/W5D2V6S7W
https://m.edsoo.ru/B3F7O5C1F

"DeKTpOoMarHuTHas UHIyKIus"

162

163

164

PesepBHbIil ypok. O0001ICHHE U
CUCTEMAaTH3AIMsI 3HAHHH 110 TeMe
"MexaHuuyeckue Koyeoanus"

PesepBHbIil ypok. O0001ICHHE U
cUCTEeMaTH3aIHs 3HAaHUH 110 TEME

"DIeKTpOMarHuTHhIE KojiebaHus'

PesepBHbIil ypok. O0001ICHHE U
CHCTEMAaTH3alMs 3HaHUH 110 TEME
"MexaHH4eCKHE U
3JIEKTPOMArHUTHBIE BOJTHBI"

https://m.edsoo.ru/E1Y1A2HIL

https://m.edsoo.ru/F8S9P7F8V

https://m.edsoo.ru/I7TR6C5M4A

165

PesepBHeIit ypok. O000IICHHE 1
cUCTEeMaTH3aIlHs 3HAHUH 110 TEME
"Ontuka"

https://m.edsoo.ru/M4W5I5R8V

166

PesepBHeIit ypok. O000IICHHE 1
cucreMatTu3anus 3HAaHHUH 110 TEME
"OcuoBel CTO"

https://m.edsoo.ru/V9Z5U6P9IN

167

168

169

PesepBHslit ypok. O60011eHNE U
CUCTEMAaTH3aIIMsI 3HAHWH 110 TeMe
"KopmyckynspHO-BOITHOBOMN
nyanuzm"

PesepBHslit ypok. O60011eHNE U
CUCTEeMaTH3allMsl 3HAaHHUH 10 TeMe
"®duszuka aroma"

PesepBHrlit ypok. O6001ICHHE U
CHCTEMAaTH3allus 3HaHUH 110 TeME
"®u3nKa aTOMHOTO sApa U
3JIeMEHTapHbIX YyacTul”

https://m.edso0.ru/02U5X7K4Q

https://m.edsoo.ru/U1Q9R3S8P

https://m.edso0.ru/BOY1C2P3Q



https://m.edsoo.ru/E1Y1A2H9L
https://m.edsoo.ru/F8S9P7F8V
https://m.edsoo.ru/I7R6C5M4A
https://m.edsoo.ru/M4W5I5R8V
https://m.edsoo.ru/V9Z5U6P9N
https://m.edsoo.ru/O2U5X7K4Q
https://m.edsoo.ru/U1Q9R3S8P
https://m.edsoo.ru/B0Y1C2P3Q

PesepBHeiit ypok. O600ICHHE U

170 cUCTEMAaTH3alNA 3HAHUH 110 TEME 1 https://m.edsoo.ru/S5R2W9F7G
"DneMeHThl acTpouzuxu"
OBLIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME



https://m.edsoo.ru/S5R2W9F7G




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHEro 001ero od0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHON HayYHOW KapTHHBI MUpPA, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uThIBaTh TpaHUIBl NPUMEHEHHS W3YYCHHBIX (U3NYECKUX MOJEICH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAs cucTeMa OTcu€ra, abCOJIFOTHO TBEPI0E
TEJI0, UJICAIbHBIN Ia3; MOJEIN CTPOCHUS ra30B, JKUIAKOCTENW U TBEPABIX TEll,
TOYCUHBIN AJIEKTPUUECKHUM 3apsijl — IPHU pelIeHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacnio3naBate ¢u3nveckue sBiIeHUs (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB ~MEXAHUKH, MOJIEKYJSIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M JJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
IpSIMOJIMHENHOE JBU)KEHHME, CBOOOJHOE IMaJeHUe TeJl, MABW)KEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Tten; auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOEHUE KUJIKOCTEH M TBEPABIX TeN, U3MEHEHUE 00bEMa Tel
OpU HarpeBaHUM (OXJIaXIEHUM), TEIJIOBOE paBHOBECHE, HCIapEHHUE,
KOHJCHCALlNs, IUIABJICHNE, KPUCTAJUIN3aLMsl, KUIIEHUE, BIA)KHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS Ta3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBA3b
MEXJly apaMeTpaMH COCTOSIHUS ra3a B M30IpoLeccax; dJIEKTpHU3alus Tell,
B3aMMO/ICVCTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE ABMKEHHE, UCHOJb3ysd (PU3HMUECKUE BEINUYMHBI:
KOOPJIMHATA, IIYTh, IEPEMEIIEHUE, CKOPOCTb, YCKOPEHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETHYEeCKas DSHEprus, IOTCHIMAIbHAs JHEPIUsi,
MexaHuyeckas paboTa, MeXaHWYecKas MOUIHOCTb, MpU OMNHMCAHUU
MPAaBWIBHO TPAKTOBAaTh (U3UYECKUH CMBICI HCMOJIb3YEMbIX BEIHYWH, HUX
0003HaYeHHs] W EIWHUIBI, HaXOAUThb (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
($u3UUECcKyI0 BETUUNHY C IPYTUMHU BEIMYMHAMHI

10.5

OnunceiBaTh M3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TN W TEIUIOBBIE SIBICHUSA,
UCIOJNB3YS (hM3MUECKHEe BETUUMHBI: JaBJI€HUE Tra3a, TeMIepaTypa, CpeaHss
KHMHETHYEeCKas SHEPTHUs Xa0THUYECKOr 0 JIBUYKECHHUS MOJIEKYJI,
CPEIHEKBAJIpaTU4YHAsI ~ CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSs 3HEprusi, pabora raza, KO3(QQHUIMEHT MOJE3HOrO JEHCTBHA
TEIJIOBOTO JBHUTATENsl; MPU ONMMCAHUU NMPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCIOJIb3YEMbIX BEIMYUH, UX OOO3HAYEHMS W €AMHHUIIBI, HAXOIUThH
(dopMyInbl, CBS3bIBAIOIINE MAHHYIO (DM3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYUHAM

10.6

OnucelBaThb  M3YYEHHBIE  AJIEKTPUYECKME  CBOWCTBA  BEIIECTBA U
AIIEKTPUYECKHE SIBICHUS (TIPOLECCHI), UCHOb3YSd (PU3MUECKUE BEINUYHMHBI:




10.7

ANEKTPUYECKUN 3apsill, DJIEKTPUUYECKOE TMOoJie, HaNpsHKEHHOCTh IO,
MOTEHIIMaN, Pa3HOCTh MMOTEHIIMAJIOB; TP ONKMCAHUU MPABUIBLHO TPAKTOBATh
(bu3nyeCKuit CMBICI HCTIOJIb3YyEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOpPMYJIbI, CBS3BIBAIOIINME JAHHYIO (DU3MUECKYIO BEIUYHMHY C
JIPYTMMU BETUYMHAMU

aHATM3UPOBaTh (PU3UYECKHE MPOLECCH M SABICHHS, HCIIONB3Ys (pru3nuecKue
3aKOHbl M TMPUHIUIIBLI: 3aKOH BceMupHOro Ttsrorenusi, I, II u III 3akoHbI
HproTOHA, 3aKOH COXpaHEHUsS] MEXaHWYECKOW 3HEPruH, 3aKOH COXPaHEHHUS
UMITyJIbCA, NPUHLUI  CYNEPIO3ULUU CHUJI, NPUHUUI  PaBHOIPaBUs
WHEPUUAIbHBIX CHCTEM OTCYETA; MOJEKYISIPHO-KUHETUYECKYID TEOPHIO
CTPOEHHUS BEIECTBA, Ta30BbIC 3aKOHbBI, CBA3b CPEAHEH KHHETUYECKOM
OHEPTUU TEIUIOBOTO JBWKCHHS MOJIEKYJI C aOCONIOTHOW TeMIepaTypow,
NEepBBIH 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHMS 3JIEKTPUUYECKOrO
3apsna, 3akoH KynoHa; mpu 3TOM pasiauydarh CIOBECHYHO (DOPMYIHPOBKY
3aKOHa, €r0 MaTEMAaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIbI, 00JaCTH)
MIPUMEHUMOCTHU

10.8

OOBSICHATb OCHOBHBIE TPUHUUIBl JIEHCTBUS MallUMH, HOpuOOpOB U
TEXHUYECKUX  YCTPOWMCTB;  pa3iuyarh YCIOBHS HMX  0€30MaCHOTO
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BEBINOMHATE 3KCHEPUMEHTHI O HCCIENOBAHUIO (U3MUYECKUX SIBICHUNH U
MponecCcoB C UCIOJB30BAHUEM ITPSAMBIX H KOCBECHHBIX HSMepeHHﬁ; IIpu 5TOM
dbopmynupoBath npobiemMy (3a1ady) U THIOTE3y Y4eOHOTO IKCIIEPUMEHTA,
coOuparh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYIOBAHUS, TIPOBOJUTE OIIBIT
1 (GOPMYJINPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

OcymiecTBIATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEJIHYUH,
IpU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUS U HCIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCMMOCTH  MEXAY (DU3UYECKHUMH  BEIMYUHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpPU OSTOM KOHCTPYHMPOBATh
YCTaHOBKY, (DUKCHpPOBATh  pPE3YyNbTaThl  TOTYyYEHHOW  3aBUCHUMOCTHU
GU3MYEeCKUX BEIMYMH B BHJE TAaOIWI] U TpadUKOB, N€JaTh BBIBOJIBI II0
pe3ynbpTaTam MCCIIeTIOBAHUS

Cobmo1aTh mpaBmiia 0€30MacHOro TPyAa MpU MPOBEICHUU UCCICTOBAHHUHI B
pamMkKax  y4eOHOTO  OJKCHEpUMEHTa, Y4eOHO-HCCIEIOBAaTENbCKOW U
MPOEKTHOM AESITENFHOCTU C MCIOIh30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U
1a60paTOPHOTO 00OPYIOBAHHMS

Pemats pacuéTHble 3agauu C SBHO 3aJaHHON (PU3WYECKOW MOMAEIBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MIPUHIIUITEI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4l BBIOUPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PH3UUECKIE BEIUYUHBI
U QopMynbl, HEOOXOAWMBIE ISl €€ pelIeHHs, MPOBOIUTH pacCuEThl U
OIICHUBATH PEATHHOCTh IMOJTYUYEHHOTO 3HAYCHHS (PU3MUECKOM BEIIMUHNHBI

10.14

Pemars KaueCTBEHHBIC 3a/lauH: BBICTpauBaTh JIOTUYECKH
HEMPOTHUBOPEUYUBYIO IIETIOYKY pACCYKICHHM C OMOpOH Ha H3y4YECHHbIE




3aKOHBbI, 3dKOHOMCPHOCTHU U q)HSI/I‘IeCKI/Ie SIBJICHUA

10.15

Hcnonp3oBare  Ipu  pelleHMH  y4eOHBIX  3aJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM I TOHMCKA,  CTPYKTYPHUPOBAHUS,
UHTEpIpETallid ¥ TpPeJICTaBIeHUs Y4eOHOH U  HayYHO-TOMYJISIPHON
uHPOpPMALIMK, TOJYYEHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHYECKH
aHAJIM3UPOBATh NOTY4aeMyI0 HH(POPMAIHIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHUE TIPOIECCOB OKPYXKAIOIIETO MHpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH

Hcronp30BaTh TEOpETUYECKUE 3HAHUS 10 (PU3MKE B MOBCETHEBHOW KH3HH
s oOecrieueHrss 0€30MAaCHOCTH TIpU  oOpalieHud ¢ npubopamMu
TEXHUYECKUMHU YCTPOMCTBAMU, JUISI COXPAHEHHS 3JI0POBbS M COOJFOICHUS
HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cperie

PaGoraTte B rpymnme C BBIIOJHEHHUEM pA3IUYHBIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYMIbI, PAlMOHAIBEHO PaCHpeleisTh 00s3aHHOCTU U
IUTAHUPOBATh JESATENIbHOCTh B HECTAaHIAPTHBIX CHUTYallUAX, aJeKBAaTHO
OLICHMBATh BKJIQJ] KaXIOTO U3 YYaCTHUKOB TPYNIbl B PpELICHHUE
paccMarpuBaeMoi PoOIEMBI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

JleMoOHCTpHpOBaTh Ha MpPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIBbHOCTH JIIOAEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTHHBI MUpa

11.2

Y4uuThiBaTh TpaHULIBI MPUMEHEHUS H3YYEHHBIX (PU3NUYECKUX MOJeINeH:
TOYEUYHBIN DJJIEKTPUYECKUN 3apsj, sAepHas MOJENb aroMa, HYKJIOHHAas
MoO/JIeJIb aTOMHOTO sJIpa MPpH pelieHnH (PU3NIECKHUX 3a1a4

11.3

Pacnio3naBath ¢uznueckue spaeHus (Mporecchl) U OObSICHITh UX HA OCHOBE
3aKOHOB QJIGKTPOJMHAMUKM M KBAaHTOBOM (DU3HMKHU: DIIEKTpUYECKas
MPOBOAMMOCTh, TEIIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE IEHCTBUS
TOKa, B3aUMOJIEHCTBUE MAarHWTOB, AJIEKTPOMarHuTHasi MHAYKLHUS, IeHCTBHE
MarHUTHOTO IOl Ha MPOBOAHMK C TOKOM M JBHXKYIIMHCS 3apsn,
3IIEKTPOMarHUTHbIE KoJIe0aHus u BOJIHBHI, IpSMOJIMHEHHOE
pacrpoCTpaHeHHE CBETa, OTpaXXeHHe, IpeoMJIeHne, HHTepdepeHuus,
TUQpakuus U MOJIIpU3alUs CBETa, AUCIEPCUS CBETa, (POTOINEKTPHUUCCKUI
addekr (porodddexT), cBeTOBOE NaBiIeHHE, BOSHUKHOBEHUE JTMHEWYATOTO
CIeKTpa  aToMa  BOJOpOJA,  €CTeCTBEHHas M HCKYCCTBEHHas




pPaannoOaKTUBHOCTDb

11.4

OnwuceIBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYCCKUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOJAMMOCTb Ppa3IMYHbIX Cpel) U
AIIEKTPOMArHUTHBIE  SBJICHHUS  (IIPOIECCHI), HCIOJB3YS  (PU3UUECKUE
BEJIMYMHBI: JICKTPUUYCCKUN 3apsi]], CHIIa TOKA, SJICKTPHUECKOE HANPSKEHNE,
AIIEKTPUUECKOE COMPOTUBIIEHHE, pa3HOCTh noteHuuanos, JJC, pabora
TOKAa, WHIYKIHMS MarHUTHOTO ToJis, cuia Awmmnepa, cwia JlopeHia,
WHIYKTHBHOCTh KAaTYIIKH, YHEPTHS 3JICKTPHYECKOTO ¥ MarHUTHOTO TIOJICH,
NEepUOJl U YacToTa KOJICOaHWH B KOJIeOATEIBbHOM KOHTYpE, 3apsia W cuja
TOKA B TIPOIECCE TapMOHMYECKHX O3JCKTPOMAarHUTHBIX KOJICOaHHH,
(OKyCHOE pacCTOSHHE U ONTHYeCKas Cuia JIMH3bI, [PU ONUCAHHH
IMpaBUJIbBHO TPAKTOBATb (1)1/13H‘I€CKHﬁ CMBICJI HCIIOJIB3YCMBIX BCJIIMYHH, HUX
0003HAUCHHsI W EIUHHIIBI;, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE TAHHYIO
(GuU3NYECKYIO BEIMYUHY C APYTUMU BEIMUMHAMU

11.5

OnuceiBaTh H3Y4YEHHBbIE KBAHTOBBIC SIBJIEHUS M IPOLECCHI, HCHOJb3Ys
(¢u3nyecKue BEIUYUHBL: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI
U 4YacToTa CBETa, SHEPrus W HMIYJIbC (OTOHA, NEpUOA MOoJypacnasa,
SHEpPrusl CBSA3M ATOMHBIX S7Ep; NPH OINUCAHUU NPABUIBLHO TPAKTOBATh
(u3NYECKUIN CMBICIT UCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHULIBL;
yKa3bIBaTh (DOPMYJIbl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO BEJIUYHMHY C
JPYTUMH BEJTMUYMHAMM, BEIYUCIIATH 3HaU€HHE (PU3NYECKON BETMUHUHBI

11.6

11.7

11.8

AHanu3upoBath PU3NUECKHUE MPOLIECCHI U ABJICHUS, UCTIOIb3Ys (PU3NUECKUE
3aKOHBl W NPUHLIUIBL 3akoH OMa, 3aKOHBI TIOCIEI0BaTENbHOIO U
HapajjIeIbHOTO COEAMHEHUs NTPOBOJHUKOB, 3aK0H Jlxkoynsa — JIeHna, 3akoH
JIEKTPOMAarHUTHOW MHAYKLIHMH, 3aKOH MPSIMOJIMHEWHOTO PacIpOCTPaHEHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEJIOMIIEHUS CBETa, YPaBHEHUE
OiHmreitHa an8  QoTodddexTa, 3aKOH COXpAaHEHHsS DHHEPruH, 3aKOH
COXPaHEHHs MMITYJIbCA, 3aKOH COXPAHEHUs DJIEKTPUUYECKOTO 3apsia, 3aKOH
COXpPaHEHMsI MAacCOBOIO 4YHcla, MOCTynaTel bopa, 3aKOH pajinOaKTHBHOTO
pacnaza; mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXeHHWe U ycjoBHsl  (TpaHMIBI,  0OOIacTH)
MPUMEHUMOCTH

Onpenendarb HampaBiI€HUE BEKTOpa MHAYKIMM MArHUTHOTO  MOJs
MIPOBOJIHHUKA C TOKOM, CHJIBI AMriepa u cuibl JIopeHira

Ctpouth M OMUCHIBaTh H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pPKajoM,
TOHKOM JIMH30U1

11.9

BrimmonsaTe OKCIICPUMCHTBI IO HCCICAOBAHHIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUA U
MIPOIIECCOB C UCIOJIB30BAHNEM TPSMBIX H KOCBEHHBIX U3MEPEHUH; TIPH 3TOM
dbopmynaupoBath podieMy (3aaady) U THIOTE3y Y4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 00OPYI0BaHUS, TPOBOJUTE OIBIT
U GOpPMYJIHPOBATH BHIBOJIBI

11.10

OcyiecTBIsITh MpsiMble M KOCBEHHbIE HM3MEpPEHUS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMPATh ONTHMAJbHBIA CHOCOO M3MEpPEHUs: W HCIOJb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (DM3UYECKUX BEJIMYUH C HCIOJIb30BAHUEM
OPSAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBAThH
pe3ybTaThl TOJNYyYEHHONM 3aBUCUMOCTH (H3UYECKUX BEIUYMH B BHJE
TaOIUI] U TPaQUKOB, AETaTh BBHIBOAKI 110 PE3yJbTaTaM HCCIEeIOBAHUS

Cobmoath npaBuiia 0€30MaCHOTO TPy P MPOBEACHUH UCCIICIOBAHUIT B
paMKax  y4eOHOTrO  3KCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOGKTHOf/’I ACATCIIBHOCTHU C UCIIOJIb30BAHUEM U3MEPHUTCIIbHBIX YCTI)OI\/JICTB u
1ab0paTopHOTO 000PYIOBaAHUS

Pemarp pacuérHbie 3amauMl C SBHO 3aJlaHHONW (PU3MYECKOH MOJENbIo,
UCIIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAN3a YCJIOBUS
3aa4M BBIOMPATh (PU3UYECKYI0 MOJENb, BBIICIATh (PU3HMUECKUE BETUYHHBI
U (QopMyIBl, HEOOXOAWMBIC JUISI €€ pEIIeHUs, MPOBOJUTH PACUYEThl W
OIICHUBATH PEATHHOCTh MOJTYUYEHHOTO 3HAYCHUS (PU3MUECKOM BEIIMUYHUHBI

Pematn Ka4CCTBCHHBIC 3aJa4u: BbICTPAaNBaTb JJOIT'M4YCCKHU
HCIIPOTUBOPCUUBYHO ILICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha H3Y4YCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U q)HSquCKHe SABJICHUA

Hcnonp3oBaTh  MOpuU  peUIeHHMH  y4yeOHBIX  3aJlad  COBPEMEHHBIE
UH(GOPMALlMOHHBIE  TEXHOJOTHMH Ui  TOUCKA, CTPYKTYPHPOBAHUS,
UHTEpPIPETAllMd U TPEACTaBICHUS Yy4eOHOW U HAyYHO-TIOMYISPHOU
uH(pOpMaIlMK, TONMYYEHHON W3 pa3IMYHbIX HCTOYHHKOB; KPUTUYECKU
aHAJIM3UPOBATH MOIyHaeMyH0 HH(HOPMAIHIO

OOBSCHATH TPUHIMIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBHS HUX 0€30MacHOr0 HWCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[IpuBoauThH MpUMeEpHI BKJIa/la POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKu, B OOBSCHEHUE IPOLECCOB OKPYKAIOIIErO0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp30BaTh TeOpeTHUECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOM >KM3HU
st obecrieyeHust Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, JUISI COXPAaHEHHS 3I0POBBS M COOIFOICHUS
HOPM 5KOJIOTHYECKOT 0 MOBEICHUS B OKPYXKAIOLIEH cpee

11.19

PaGorate B Tpymme C BBIIOJHEHWEM pPa3IUYHBIX COIHMAIBHBIX pOJIEH,
MJIAaHUPOBAThH PadOTy TPYNIIBI, PAMOHATBHO PACIIPEACIATh 00S3aHHOCTH U
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHAAPTHBIX CHUTYyallMAX, aJCKBATHO
OLCHMBATb BKJIaJd KaXJI0ro M13 YYaCTHHUKOB TIPYIIIIbI B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HponepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o npupoae. HayuHble meToAb
MO3HAHUA OKpYKarouiero mupa. Poib skcnepumMenra
U TEOpUHM B IIpOlLlECC€ TMO3HAHUA HIPUPOABL.
DKCIepuMEHT B pu3uke

1.2

MonenupoBanue ¢u3uueckux  SBICHUH |
npoueccoB. Hayunble rumnortessl. Pusuueckue
3aKOHBI M TEOpuH. ['paHMLIBI TPUMEHUMOCTH
¢usznueckux 3aKoHOB. IIpUHIKII COOTBETCTBUSL.
Ponb u w™ecto ¢usuku B  popmupoBaHUU
COBPEMEHHOM  HAyyHOM  KapTUHBl  MHUpa, B
MPaKTUYECKON AeATEIbHOCTH JIIOIEN

MEXAHUKA

2.11

KNMHEMATHUKA
Mexannueckoe — nBwkeHue.  OTHOCUTENIBHOCTD
MexaHuueckoro aBmxkeHus. Cucrema oTcuéra.
Tpaexropus

2.1.2

[Tepememienre, CckOpocTb (CpeAHsAs  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepHaIbHOM
TOYKH, UX MPOEKIUU HA OCH CHCTEMbI KOOPJIMHAT.
CrnoxeHue nepeMelIeHU U CII0KEHHE CKOPOCTER

2.1

2.1.3

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJMHEWHOE
nBukeHue. ['paduku 3aBUCHUMOCTH  KOOpAMHAT,
CKOPOCTH, YCKOPEHMS, NYTH HW NEpeMEIICHUS
MaTepUaJIbHOU TOYKU OT BPEMEHHU

2.14

2.15

CBobomHoe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

KpuBonuneiinoe JIBHKCHHE. PaBHOMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOYKM MO OKPYKHOCTH.
YrnoBas CKOpOCTb, TUHEKHHAs cCKOpocTh. [lepuon u
yactoTa. [{leHTpocTpeMHUTEILHOE YCKOPEHUE

2.1.6

TexHu4eckue yCTpOMCTBA: CHUIOMETP, ABUKEHUE
CHapsJ0B, LICIIHbIE U PEMEHHBIE IIepeJaun

2.1.7

[Ipaktnueckue paboTel. M3mepeHne MrHOBEHHOU
ckopocTH. MccnenoBaHue COOTHOLIEHUS MEXITY




2.2

2.3

IIyTSAMY, IIPOWICHHBIMU TEJIOM 3a
IIOCJICIOBATEIIbHBIC PABHBIE MPOMEXKYTKH BPEMEHU
P PaBHOYCKOPEHHOM [BIDKCHMH C Ha4aJIbHOU
CKOPOCTBIO, PaBHOW HYyI0. M3yueHwe IBIKCHHUS
IIapyuKa B BSI3KOHM >KUAKOCTH. V3ydeHne IBYIKEHHS
Tena, OPOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

2.2.2

IIpunnun orHocutensHOocTH ['amunes. Ilepsbii
3akoH HprotoHa. HepuuanbHble CHCTEMBI OTCUETA

Macca tena. Cuna. [IpuHIun cyneprno3uiuu Cuil

2.2.3

Bropoii 3akoH HproTOHA U151 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HproToHa 11 MaTepUaIbHBIX TOYEK

2.2.4

2.2.5

3akoH BceMUpHOTO TsroTeHus. Cuiia TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyrocru. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUS
CKOJIbXKEHHUSI M cuiia TpeHus mokos. Koaddumument
TpeHusi. Cuiia COpPOTUBIICHUS TIPU JBIKEHUH Tea
B )KMJIKOCTHU HWJIU Ta3e

2.2.7

2.2.8

2.2.9

[ToctynarensHOe W  BpamaTeIbHOE  JIBHKCHUE
a0COJIIOTHO TBEPJOTO Tela

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpAallEHHUS.
I1;meyo cumbl. YcnoBus paBHOBECUS TBEPAOIO TEJa B
nUCoO

TexHuueckue YCTpOﬁCTBaI HNOAIIHUITHUKH, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMOKEHUS
Opycka N0 HAaKJIOHHOM IJIOCKOCTH TMOJ AeHCTBHEM
HECKOJBKUX CHJI. MccnenoBaHue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWIIUX B JaedopMupyeMoit
NPYXKUHE W PE3UMHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrienoBanue ycioBUN paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

3AKOHBI COXPAHEHUWA B MEXAHUKE

2.3.1

Nmmynse MaTepUaJIbHOM  TOYKH, CUCTEMBI
MaTepUaIbHBIX TOYEK. IMIybC CHIIBI M M3MEHEHUE
MMITyJIbCa Tella

2.3.2

3akoH coxpaHeHust umiyiabsca B MCO. PeaktuBHOE
JBUKECHHE

2.3.3

Pabora cuiier




2.34

MOoOIIIHOCTD CHJIBI

2.3.5

2.3.6

2.3.7

Kunernueckast dSHeprusi MarepUaibHOH  TOYKH.
TeopeMao KMHETUYECKOW JHEPIUU

[TorennmanpHas 3Heprus. [loTeHManbHas >HEPrus
yIpyro nehopMUpPOBAaHHON MIPY>KUHBI.
[ToTenmanpHas SHEPrUs Tejaa BOJMU3M MOBEPXHOCTH
3emuan

HOTCHHH&J’IBHHC N HCIIOTCHUUAJIbHBIC CUJIBI. CBs13b
pa6OTBI HCIMOTCHLUHAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHU4YeCKOM OHEpPIrun CHUCTEMBI  TCII. 3akoH
COXpaHCHHUA MEXaHUYeCKOH OQHCPI'UH

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpPOMCTBA:  JBM)KEHHE  DPaKeT,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. M3yyeHue cBA3M CKOPOCTEi
Teln mpu Heymnpyrom ynape. MccnemoBanue cBS3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Telna

3 MOJIEKVYJISIPHASA ©®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OcHoBHbIE IOJIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW TEeOpuH. BpOyHOBCKOE [BHKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOIECHCTBHS
4acTHUL BENIeCTBa
Monenu cTpoeHHs ra30B, XMJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHUE CBOMCTB BEILECTBA HAa OCHOBE
ITUX MOJEeH

313 Macca MOJIEKYJL. KonnuectBo BEIIIECTBA.
[TocrossnHas ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U eé

m3mepenue. [lkana remnepatyp Llenscus
Monens upeanpHoro rasza. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUUECKON TEOpUU HIECAIBHOTO
rasa
AOcomoTHass Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOM HSHEpPruu  TEIUIOBOTO  JIBHKEHUS
yactul rasa. [llxana remneparyp KenpBruna

317 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JlanpToHa

318 I"a3oBble 3ak0HBI. M301poliecchl B HACAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMa,




u30Xx0pa, n3obapa

3.1.9

3.1.10

TexHuuyeckue ycTporucTBa: TEpMOMETP, OapoMeTp

[IpakTrueckue padoTel. MI3MepeHue Maccsl BO3ayxa
B KJacCHOW KoMmHare. MccnenoBanue 3aBUCUMOCTH
MEXIy IapaMeTpaMH COCTOSIHUA DPa3peKEeHHOTrOo
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

TepMmoguHamuyeckas cucTeMa. Buyrpennss
SHEPIUsl TEPMOJAUHAMHYECKON CUCTEMBI U CHOCOOBI
€€ N3MeHEeHNA

KomnyecTBO TEmJIOTHI H pa60Ta. BHYTpeHHSISI
OHCPIrusa OJHOATOMHOI'O HACAJIBHOI'O I'a3a

3.2.3

Bunsr TEIIONEepEIaYun: TEIJIONPOBOJHOCTb,
KOHBEKUMA, MW3JIy4eHHue. TermoéMKOCTh  Telna.
VYnaenpHas  TEIUIOEMKOCTb  BelllecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPHU TEIUIONEpeiaue

3.24

IlepBblii 3ak0H TepMOAMHAMUKHU. IIpumenenue
IIEPBOr0 3aKOHA TEPMOJAMHAMUKHM K HM30IPOLIECCaM.
I'padmueckas uHTepnperanus paboThl raza

3.25

Tenmosrie MAaIlIUHBI. [TpuHIUTIBI JNIEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBanusi >HEpruu B
TEIJIOBBIX MamuHax. Koadduiument monae3noro
nevictBus (nanee — KI1J1) termoBoit mamuubl. [y
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTumMocTh
IIpOLleCCOB B Ipupoze. TeloBble JBUTAaTEIH.
DKOJIOTHYECKUE TTPOOIEMBbI TEIIJIOIHEPTETHKU

TexHUuecknue yCTpoMICTBa: BUraTellb BHYTPEHHETO
CropaHusi, OITOBOI XOJOJMIBHUK, KOHIUIIMOHED
[IpakTnueckue pabotel. M3Mepenue yaenbHOI
TEIJIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOSAHU A BEIHLIECBA. ®A30BBIE ITEPEXO/IbI

331

3.3.2

Hap006pa3OBaHHe N KOHACHCAlM:A. I/ICHapCHI/IC )51
KUIEHUEe. YIelbHas TeIoTa Hap006p3.30BaHI/I$I.
3aBHCHMOCTD TEMIICPATYPbI KUIICHUA OT OAaBJICHUA

AOCONIOTHAS ¥ OTHOCUTENbHAS BIIAYKHOCTH BO3/IyXa.
Hacepiuennsii nap

3.3.3

Teépnoe Ttemo. Kpucrammmueckue wu amopdHbIE
Tesa. AHM30TPONUS CBOMCTB KpucTauioB. JKunkue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIb

3.34

[InaBieHne W KpucCTauIM3aUMs. Y AeiabHAsl TEMIOTA




riasieHus. Cyonumanus

3.3.5 VYpaBHeHHE TEIIOBOTO OanaHca
Texnuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAIOPUMETP, TEXHOJOTUHU MOTYUCHUS
h COBPEMEHHBIX  MaTepuajioB, B TOM  YHCIE
HAHOMAaTEPHAaJIOB, U HAHOTEXHOJOTUU
337 [TpakTudeckne paboTel. M3MmepeHue BIAXKHOCTH
e BO31yXa
4 OJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 DneKkTpu3anus Tell. JJeKTpudeckuid 3apsa. Jlsa
o BHUJIa 3JIEKTPHUYECKUX 3aPsI0B
41.2 [TpoBOAHMKH, TUANEKTPUKU U TTOTYITPOBOIHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
41.4 B3zaumogeiictBue 3apsaaoB. 3akon Kynona
DnexTpuueckoe oJie. Hamnpsoxkénnocts
4.1.5 anekTpudeckoro mois. IlpuHnun cymnepno3uuu.
JIluHuK HanpsHKEHHOCTH IEKTPUUYECKOTO MO
416 Pabora CuIT AIEKTPOCTATUICCKOTO TIOJIS.
o IMotennuain. Pa3HOCTh MOTEHIIHAIIOB
4.1 [IpoBOAHMKH W JOUANEKTPUKA B  TOCTOSHHOM
4.1.7 AIIEKTPUYECKOM oJe. Jusnexkrpudeckas
MIPOHUIIAEMOCTh
OnextpoéMkocTs. KoHaeHcarop. DNeKTpoEMKOCTb
4.1.8 IUIOCKOTO KOHJEHCATopa. OHEPrusl 3apsyKEHHOTO
KOHJIEHCaTopa
TexHUUYeCKHE yYCTPOMCTBA: AIIEKTPOCKOT,
419 AIIEKTPOMETP, AIEKTPOCTATHYECKAS 3aIuTa,
o 3a3eMJIEHHE  DJIEKTPONPHOOPOB,  KOHJIEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTrnueckue paboTHL. N3mepenune
o 3IEKTPOEMKOCTH KOHIEHCATOpa
ITOCTOSHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX
CPEIAX
YcnoBus CYIIECTBOBAHHS MTOCTOSIHHOTO
4.2.1 aneKTpudeckoro Toka. Mcrounnku toka. Cuiia Toka.
4.2 ITocTOSIHHBIM TOK
4.2.2 Hamnpsoxenune. 3akon Oma 115 ydacTka 1enu
493 DJIIeKTpUUECKOE CONIPOTHUBJICHHUE. VYnenbHoE
o CONPOTHBJIEHHE BELIECTBA
4.2.4 [TocnenoBarenbHOE, NapajlIeIbHOE, CMEIIAHHOE




COCAMHCHUC ITPOBOIHUKOB

4.2.5

4.2.6

PabGoTta snextpuyeckoro Ttoka. 3akoH Jxoyms —
Jlenna

MontHoCTb SJICKTPHUYECKOI'O TOKa

4.2.7

anekTpoiBkymas cuia (manmee — OJC) wm
BHYTPEHHEE COIPOTUBIIEHUE HCTOYHUKA TOKA.
3aKoH Oma g IIOJIHOM (3aMKHYTOH)
aneKkTprueckoi nenu. KopoTkoe 3amMbpIkaHue

4.2.8

4.2.9

4.2.10

ONEeKTpOHHAas MPOBOJUMMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  COINPOTUBJIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh
OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX MTyYKOB

[TonynpoBonuuku. CoOCTBEHHass W IpPUMECHas

MPOBOAMMOCTh MOJXYNPOBOAHUKOB. CBoiicTBa p-N
nepexoja. [lomynpoBogHKOBBIE TPHUOOPHI

4211

4.2.12

4.2.13

4.2.14

DNEeKTpUUECKUM TOK B DIIEKTPOIUTAX.
DIIEKTPOIUTHYECKAS JUCCOLHAIIS. DICKTPOIIN3

OnexkTpudeckuil TOK B ra3ax. CaMOCTOSATENbHBIN U
HECAMOCTOSITENIbHBIA  pa3psan. Pasnuusble  THIBI
CaMOCTOATENILHOTO pa3psana. Monuus. [1lnazma

TexHHuecKkue ycTpoNCTBa: aMIEpMETpP, BOJIBTMETD,
peocTaT, UICTOYHHMKHU TOKA, JIEKTPOHArpeBaTENIbHbIE
npubOpBl,  3JIEKTPOOCBETUTENbHBIE  MPUOOPHI,
TEPMOMETP CONPOTUBJIEHMS, BaKyyMHBIH JHOJ,
TEPMHUCTOPbI u (boTOpE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN JTNOJI, TaJlbBaHUKA

[TpakTnyeckue paboThl. HM3ydeHue CMeEIaHHOTo
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wHcTOYHMKA TOKa U €ro
BHYTPEHHETO COTIPOTUBIICHUSI. HaOnronenue
AIIEKTPOJIN3A

11 KJIACC

Kon Koanposepsiemoro

pasaejaa 3JIEMEHTA
4

IIpoBepsieMble 3JIeMEHTHI COIEPKAHUS

OJIEKTPOAMMTHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKIWA

4.3

43.1

ITocrossHHEIE MAarHuThbl. BzaumonaelicTtBue




IIOCTOAHHBIX MAarHuTOB

MarnutHoe noje. BekTop MarHUTHOW WMHIYKIIUH.
IIpunnun cynepnosuuuu. JIMHMM  MarHUTHOU

4.32 uHIyKnud. KapTrHa JTMHui MAarHUTHOW WHIYKIIAA
TOJIS TIOCTOSTHHBIX MarHUTOB
MarnutHoe moJie mpoBoJHUKA ¢ TokoM. KapTtuna
JUHUM TOJNS JUIMHHOTO MHPSIMOTO TMPOBOJHUKA U
4.3.3 3aMKHYTOT'O KOJIBLIEBOTO TMPOBOJHMKA, KATYIIKU C
TokoM. OmeiT  DOpcrena.  BzaumoneiictBue
MPOBOJTHUKOB C TOKOM
4.3.4 Cuita Amniepa, €€ MOJlyJib U HalPaBJICHHUE
Cuna Jlopenma, e€ MoOIyidb W HallpaBICHHE.
4.3.5 JIBI>KeHUE 3apsHKEHHON YacTHIBI B OJIHOPOIHOM
MarHuTHOM noJje. Pabota cunbl Jlopenia
4.3.6 SIBIICHHE ICKTPOMArHUTHON HHTyKITUH
4.3.7 [ToTok BeKTOpa MAarHUTHOW MHAYKIIUU
438 OAC wuHaykuuu. 3aKOH  AJIEKTPOMAarHUTHOU
e uHayknuu Papajest
Buxpeoe anexrpuueckoe noae. 31C nHIyKIIMHU B
4.3.9 IIPOBOJAHMKE, JABWXKYIIEMCS IOCTYyHaTeIbHO B
OJTHOPOJTHOM MarHUTHOM IT0JIe
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTh. SIBNenne camounaykuuu. DJC
o CaMOMHTYKITHH
4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHuueckue ycTpoicTBa: MOCTOSIHHbIE MAarHUTHI,
4.3.14 AJIIEKTPOMATHUTHI, JJIEKTPOJBUTATENb, YCKOPUTEIN
DIIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS 11eYb
[Tpaktudyeckue paboThl. I3ydeHne MarHuTHOTO
MOJIST KaTyIIKK ¢ TokoM. MccnenoBanue neicTBus
4.3.15 IIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosaune SIBJICHHUS 3JIEKTPOMArHUTHON
WHIYKITAN

5 KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKUE U 3JIEKTPOMATI'HUTHBIE KOJIEBAHU A
Konebartenbnas cucrema. CBOOOIHBIE KOJICOAHMS.
£ 1 511 'apmonnueckue konebanus. Ilepuon, dwacroTa,
aMIIuTya 1 (asza KoneOaHuit
5.1.2 IIpy>xvHHBIN MagsTHUK. MaTeMaTU4eCKUN MasTHUK
5.1.3 VYpaBuenue TapMOHUYECKHUX KOJIeOaHMil.




5.2

Kunemarnueckoeu JUHAMHUYCCKOC OIIMCaHHEC
K0J1Ie0aTeIbHOIO JABUXKCHU A

IIpeBpamieHue dSHepruv IpU TapMOHUYECKUX
Konebanusax. CBsA3p  aMIUIUTYAbl  KoJieOaHUU

>-14 UCXOJHOM BEJIIMYMHBI C aMIUTUTYIaMH KoJicOaHmi
€€ CKOpPOCTU U YCKOPEHMS
KonebarenpHbli KOHTYP. CBoOoaHbIe
AJIGKTPOMArHUTHBIC KOJIEOAHUST B  UACATHLHOM
5.15 KoJIe0aTeIbHOM  KOHTYpe. AHAJOTHS — MEXIy
MEXaHHUYECKUMU u AJIEKTPOMArHUTHBIMH
konebanusmu. @opmyna Tomcona
516 3aKOH COXpaHEHHUs DSHEPruu B  HJEaATHLHOM
o KOJIcOATETBLHOM KOHTYpE
BreinyxaeHnbie MEXaHHYECKHe Kose0aHusl.
5.1.7 Pesonanc. Pe3onanchass kpuBasi. BwiHyXIeHHBIE
AIIEKTPOMArHUTHBIEC KOJIeOaHusl.
518 [Tepemennsblil Tok. CHHYCOUJAIbHBIN TIEPEMEHHBIN
o TOK.
519 MOIHOCTh MEPEMEHHOTIO TOKAa. AMIUIUTYAHOE W
o JENCTBYIOIIEE 3HAUEHUE CHIIBI TOKA ¥ HAMPSKEHHS
Tpanchopmarop. IIpousBoacTBo, mnepenava u
notpedieHue AIEKTPUIECKOU SHEPTHH.
5110 DOKONOTUYEeCKHEe  PUCKA  TpPH  MPOU3BOJCTBE
o SJIEKTPHYECKOM SHEPTHH. KyneTypa
UCTIOJIB30BAaHUS AJIEKTPOIHEPTUU B MOBCEITHEBHON
KU3HU
5111 TexHuueckue YCTPOMCTBA: ceiicmorpad,
o AIIEKTPUYECKUH 3BOHOK, TUHHUH dJIEKTpOInepeaq
IIpakTrueckue paboTHI. HccnenoBanune
3aBHCHMOCTH MEPUOJIa MAIIbIX KoeOaHuil rpy3a Ha
5112 HUTH OT JJIWHBL HUTH W MacChl Tpy3a.

HccnenoBanne nEpeEMEHHOr0 TOKa B LENH U3
MOCJIEN0BATEIbHO COEAUHEHHBIX KOHIEHCATOPA,
KaTyIIKW U PE3UCTOpA

MEXAHUWYECKUE U S5JIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHuueckne BOJTHBI, YCIIOBHSI

591 pacrnpocTpaHEHHS. [Tepuon. CxkopocTthb

o pacIpocTpaHeHus W JUIMHA BOJIHEL [lonepeunsie u
MPOJIOJIbHBIC BOJHBI

599 Hutepdepennus " nudpakus
o MEXaHUYECKUX BOJIH

5.2.3 3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. Beicora




toHa. TemOp 3ByKa

5.24

5.25

5.2.6

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS H3JIy4CHHUS
AJIEKTPOMATrHUTHBIX BOJIH. B3auMMmHas opuUeHTanus
BeKTOpOB E, B ¥ v B 271€KTpOMarHuTHON BOJIHE B
BaKyyMe

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXXCHHE,
IIPEJIOMIICHUE, HoJIIpU3aLus, audpakuus,
unTepdepenims. CKOpPOCTh AIIEKTPOMArHUTHBIX
BOJIH

[lIkama >1eKTpOMAarHUTHBIX BOJH. [IpumeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHATIBI paguoCBsI3H u TEJIEBUACHUSL.
Panuonokamnus. DJIEKTPOMarHUTHOE 3arps3HEHHE
OKpPYXKAaroIIel cpeibl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JMArHOCTUKA B
TEXHUKE W MEIHIMHE, Panap, paauolpUEMHUK,
TEJIEeBU30D, aHTeHHa, TesedoH, CBU-neun

5.3

5.3.1

OIITHUKA

[IpsMonuHEHOE  paclpoCTpaHEHHE CBeTa B
oxHOponHOH cpene. JIyd cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenune n300paxeHuii B IOCKOM 3epKae

5.3.3

5.34

[Tpenomnenue ceera. 3aKOHBI PETOMIICHUS CBETA.
AGCOIOTHBIN MOKa3aTesb NPETOMICHUS

ITonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIi
YrOJI IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

5.3.6

5.3.7

5.3.8

Hucnepcus ceera. CioxHbBIN cocTaB 0€10ro cBeTa.

[BeT

CoOuparomue ¥ paccerBarolfe JTUH3bL ToHKas
nuH3a. POKYyCHOE pacCTOSHUE U ONTHYECKask CUia
ToHKOM muH3bl. [locTpoeHune wu300paxkeHU! B
coOuparoImux U pacceuBarolux JuH3ax. Gopmyna
TOHKOM JIMH3EI. Y BeJIMUEHHE, JaBaeMOe JTHH30H1

HpeHeHLI MPUMCHUMOCTHU FCOMCTquCCKOﬁ
OIITUKHU

Wutepdepentus cera. KorepeHTHbIE HCTOYHUKH.
VYenosus HaOII0ACHUS MaKCHUMYMOB u
MUHHUMYMOB B HHTEP(EpPEHIIMOHHON KapTHHE OT
JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB

5.3.9

Hudpakmus cBera. JludpakunoHnHas pemérka.




VYcnoBue HaOMIOACHUS TTIABHBIX MAaKCUMYMOB IpH
NaJcHUM  MOHOXPOMAaTHMYECKOro  CBeTa  HA
JU(PPAaKLUOHHYIO PEIIETKY

5.3.10 [Monstpusanus ceera

Texnuueckue yCTpoiicTBa: OUKH, ayma,
5311 doroanmnapar, MPOEKIIMOHHBIN amnmnapar,
h MHUKpPOCKOII, ~TEJECKOIl, BOJIOKOHHas  OITHKA,

TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]]

[Ipaktnueckue pabotTel. M3mepeHue mokazaTes
5312 MPEJIOMIICHUS. Uccnenosanue CBOMCTB
o n300pakeHU B auH3ax. HaOmroaeHue aucnepcuu

CBETa
RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panunel IPUMEHUMOCTH KJIACCUYECKON
6.1 MexaHukH. [locTynaTel TEOpUU OTHOCUTENBHOCTHU:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEITHA

6.2 OTHOCUTETBHOCTD OJIHOBPEMEHHOCTH.
' 3aMme]yIeHre BpEMEHHU U COKpAaIlleHUE JTUHBI

6.3 DHeprus U UMIyIbC CBOOOTHOMN YaCTHUIIBI

CBsi3b  MacChl C DHEprued ©  UMITYJIBCOM
6.4 CBOOOJIHOM YaCTHIIbl. DHEPTrHUsi TOKOS CBOOOIHOM
YaCTHUIIBI

7.1

KBAHTOBAA ®U3UKA
3JIEMEHTBI KBAHTOBOM OITTUKN

@®otonsl. dopmyna Ilnanka cBgA3M dHEpruu
7.1.1 ¢boTOoHa C €ro YacToTod. DHEPruss U HMIYJIbC
dboToHa

OTtxkpeiTHE U UccaenoBanue Gorodpdexra. OnbITH

1.2 A.T'. CroneroBa. 3akoHsl (hoTodhheKTa

VpaBHenne OifHmTeiiHa s poTodddexTa.

7.1.3
«Kpacnas rpanuna» gorosdppexra

7.1.4 Hasnenue ceera. Onbitel [1.H. JIeGeneBa

7.15 XUMHAYECKOE IEUCTBUE CBETA

Texauueckue YCTPOMCTBA: (hoTodIEMEHT,

7.1.6
dboTomaTUNK, COTHEUHAs OaTapesi, CBETOIUO]]

1.2

CTPOEHUME ATOMA

Mopnenb aroma Tomcona. OnbiTer Pezepdopna mo
7.2.1 MCCJIEIOBAHUIO CTpOCHMs aTroMa. [Tnaneraprast
MOJIeJTh aToMa

71.2.2 [Toctynater bopa. W3nydeHue wu TOTJIONICHHE




(GOTOHOB TIpU TMEpexo/ie aToMa C OJHOTO YPOBHS
sHepruum Ha Jnpyrod. Buael cnektpoB. Crektp
YpOBHEH HEPrUU aToMa BOAOPOIa

7.2.3

BosiHoBbIE CcBOMcTBa yactuil. BonHbl ne bporns.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakuus
AJIEKTPOHOB HA KpHUCTAILIaX
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7.2.5

CHOHTaHHOE W BBIHYXJCHHOE  H3JIyYCHHE.
YCTpoHCTBO U TPUHIIKI PAOOTHI Jiazepa

TexHuueckrue yCTpOMCTBA: CIEKTPaIbHbIA aHAIN3
(cTIeKTpOCKoOIT), Jia3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuueckue paboTHI. Habmronenune
JIMHENYaToro CreKkTpa

7.3

7.3.1

ATOMHOE APO

Meronsl HaOJII0IEHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUIIL

7.3.2

OtkpeiTre paguoaktTuBHOCTH. OnBITH Pe3epdopaa
[0  ONPEACTCHUI0 COCTaBa  PaIHMOAKTHBHOIO
usnydenusi. CpoiictBa anbga-, Oera-, ramma-
U3ITydeHus. BiusHue paquoakTHBHOCTH Ha YKUBBIC
OpTaHU3MBI

7.3.3

OtkpeiTHe npoTOHAa U HeWTpoHa. HykinoHnHas
Mozenb snpa [eitsenOepra — MBanenko. 3apsif
saapa. MaccoBoe unciio sijapa. M3otonsl

7.3.4

7.3.5

Anbda-pacniaf. DJEKTPOHHBIA U TMO3UTPOHHBIN
Oeta-pacma. lNamma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprus CBA3M HYKJIOHOB B sape. SIIepHbIC CHIIBL.
JedexT macchl sapa

7.3.6

7.3.7

7.3.8

SAnepHble peakuuu. JleneHne n CUHTE3 siiep

Snepusiii  peakrop. TepMosiaepHBIM  CUHTES.
[TpoGyieMbl U MEepPCHEeKTUBHI SAEPHON IHEPIETUKH.
DKOJIOTMYECKUE aCIEKTHI AEPHON SHEPTETUKHU

SHeMeHTapHLIe YaCTHIIbI. OTKpLITI/Ie MMO3UTPOHA.
(I)YHI[aMCHTaHBHBIe B3aHUMOJEHCTBHUI

7.3.9

TexHu4eckne yCTpOMCTBA: JIO3MMETP, Kamepa
Bunscona, siaepHblil peakTop, arToMmHas 6omba

7.3.10

[Ipaktudyeckue pabotel. MccnenoBanue TpekoB
yacTull (1o roToBbIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gH0r0 HeOa. Co3Be3nus, sipkue 3BE3JHI,
IUIAHETHI, UX BUAUMOE JIBYKEHUE




8.2

Conneunas cucrema. IlnaHeTsl 3eMHON TpyIIBIL.
[InaHeThI-TUTaHTBl U UX CHYTHUKH, KapJIUKOBBIE
wianeTbl. Maible Tes1a COJTHEYHOU CUCTEMEI

8.3

8.4

Coname, ¢orochepa u armocdepa. ComHedHas
AKTUBHOCTbH

Uctounuk sneprun CosHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKU: Macca,
CBETHUMOCTb, pamuyc, TeMIiepaTypa, 1704
B3aUMOCBsI3b. JlnarpaMmMa «CreKTpaabHbIN Kacc —
CBETHUMOCTDY. 3BE3 bl [JIaBHOU
MMOCJICIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETHMOCTEY IS 3BE3 ] IJIaBHOM
IOCJIEIOBATEIIBHOCTH

Buytpennee crpoenue 3B&3a. CoBpeMEHHbIE
MPEACTABICHUS O TPOUCXOXKICHUU W DBOJIOIUHN
CoiHia ¥ 3B€31. OTalbl JKU3HU 3BE3]

8.7

8.8

Mneunslii [lyte — Hama ['anaktuka. CnupanbHas
cTpykrypa ["aakTuku, pacnpenenacHue 3BE31, raza
n neum. Ilonoxenune u nwxkenue CosHna B
INanaktuke. Ilnockas u chepuyeckas MOJCUCTEMBI
INanakTukn

Tunbel ramakTuk. PaguoranakTMky M KBas3apsl.
YEpHble ABIPHI B sIpax rajJakTHK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6na. Pa3deranue ranaktuk. Bospact u paguyc
Bcenennoit, teopuss bosbimoro B3peiBa. Mopenb
«ropsuer Beenennon». PenukroBoe nsinyuenue

8.10

MacuirabHas CTpPYKTypa Bcenennoi.
MeraraiakTuka. Hepeménnbie po0GIeMbI
aCTPOHOMHUH




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (U3HUSCKUC SIBICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

Brnanenue ocHOBOmomaralOMmuMu  (PU3MUECKUMH  MOHATUSIMH U

BCIIMYNHAMHU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘leCKI/IC IMpOICCChI

ChopMUpOBaHHOCTh YMEHHM MNPUMEHSATh 3aKOHBI KIIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJIUHAMUKH,
AJIEKTPOJMHAMUKY, KBAaHTOBOW (pM3MKHM Ui aHAIM3a W OOBSICHEHUS
SIBJIGHU MHUKpPOMHpA, MaKpoOMHpa M MeraMupa, pa3jiuyaTh YCJIOBUS
(rpaHuIpl, 001aCTH) NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOIUi xapakTep (pyHIaMEHTalIbHBIX 3aKOHOB M OIPaHHMYEHHOCTb
WCIIOJIb30BaHMS YaCTHBIX 3aKOHOB; aHAIM3HPOBaTh (hU3MUECKHE
MPOLIECChl,  HUCMOJb3ysl  OCHOBHBIE  TIOJIOKEHHUS,  3aKOHBl U

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopmupoBaHHOCTh yMEHHUs peuiaTh pacu€THbIE 3a7aud C SBHO
3aJJaHHOW W HESIBHO 33aJaHHOW (U3MYECKON MOJETBhIO: HA OCHOBAHHUU
aHajM3a yCJIOBHUs BBIOMpaTh (U3MYECKHE MOCIH, OTBEYAIOIINE
TpeOOBaHUAM 3a/1a4H, IPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynarbl  (PU3MYECKMX  TEOpHid  TpPU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHHsS 3a/iay, IPOBOJAUTH PACUYETHl HA
OCHOBAaHWHM WMEIONTUXCS JAHHBIX, aHAJTU3UPOBATh pE3yJIbTaThl U
KOPPEKTUPOBaTh  METOJBI  pelieHusT ¢  Yy4ETOM  TOJTyYeHHBIX

pe3yabTaTOB

Pemarp xadecTBeHHbIE 3ajaud, TpeOyrolue MPUMEHEHHs 3HAHUN U3
pPa3HBIX Pa3feNioB IIKOJIHHOTO Kypca (DM3MKH, a TaKKe WHTETpaIiu
3HaHUM W3 JPYyTUX I[PEIMETOB E€CTECTBEHHOHAyYHOIO IUKJIA:
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PAaCCyXIACHUW C OMOpod Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bmnqecxne SABJICHUSA




Bnanenue OCHOBHBIMH MeToAaMH1 Hay4HOT'O MMO3HAHMS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIMYUH, BBIOMpas ONTUMAJIbHBIA CIOCOO
W3MEPEHUSI U HCIIOJIb3YSl U3BECTHBIE METOJbl OLEHKH IOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HCHOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE PE3yJbTaThl, UCIONb3Yd (DU3HUECKUE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeJaTh BBIBOABL; COOMIOAATh IMpaBuUia O€30MacHOTO TpyAa
[IpU MPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOrO AKCIEpUMEHTa U
y4eOHO-HUCCIIEIOBATEIbCKOM  JIESITEIbHOCTH  C  WCIOJIB30BAHUEM
UMQPOBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W JIaDOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ YMEHHMI  aHANM3UpOBaTh M OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJACTBEHHOM JIEATEILHOCTH YEJIOBEKA,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeCTaBICHUI 0 paloOHAIbHOM
MPUPOJONOIb30BaHUM, a  TakkKe  pa3yMHOM  HCIOJb30BaHUU
JOCTMKEHH HAyKM W TEXHOJIOTUW JUIA JaJbHEWILIEro pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nMuHbIMH croco0amMu  paboTel ¢  uHGpOpManuen
¢u3nueckoro  coaepkKaHWs €  HCIOJb30BAaHHUEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLCHKHU JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaI_H/II/I

ChopmMupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOIOJIATAIOIINE
ACTPOHOMHUYECKHE TIOHATHS, TEOPUUM M 3aKOHBI Ui aHauu3a W
00BsICHEHHUST (PU3MYECKUX MPOIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpele; JBUKCHUS

HeOECHBIX TEJI, DBOIOLUHY 3BE€311 1 Beenennon




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasaena/re JjiemMe
MBI HTa

11

1.11

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

MEXAHHUKA
KMHEMATHKA

Mexanngeckoe JABHIKXCHHC. OTHOCUTENHLHOCTh MEXaHHYECKOTO

JABHMOKCHU. Cucrema orcuéra

1.1.2

1.1.3

MarepuaibHas TOUKA.

TpaeKTOpPHA

E& pamryc-BeKTop:
Fle )= (xle ) e ) =(e)),

TPAeKTOopIIs,

HepeMellleHIIe: ’O/
N7 =7 (1))~ 7)) =T 7y = '
= (Ax, Ay, A2),

OyTE.

CII0XKeHIIe TIepeMeTIeHHiL:

A =40y + A7,

CkopocTh MaTepUaIbHOU TOUKHU:

-y

J— -.':
== (v.0,0).

Ax

v, =—L =X, @aHAJIOIIYHO v, =V,, U.=Z,.
r—=0

CrnoxeHHe cKopocTell: 6, =0, + 0, -

Brluncrnenue nepeMeleHus U IyTd MaTepUAIbHON TOUKU IIPU
MPSIMOJIMHEIHOM JABMKEHUHU BJIOJIb OCH X 10 TpapuKy

3aBUCUMOCTH V(1)

1.14




- . AD
YCKDPEHIIE MATCPHANEHOI TOYKIL: a = —L
ts)

At

Au
H}; = =
AL |y

PaBHOMEpPHOE IPSMOJIIMHEMHOE JBUYKEHHUE:

xX(t) = xg + oyt

= [ L}ﬁ ]r r‘ AHAIOTIIYHO {1‘1 = tUJ_ ]r': {I__ = { U__ :]r'.

1.15
Ve (t) — Vo, = const
PaBHOYCKOpEHHOE NMPAMOIIMHENHOE JBUKECHUE:
ats
x(t)=x,+u,t +——
v(t)=v, +at
1.16 a, = const
2 _ 2 3 c -
UJ.T Lﬁ.‘r - —H.T [""’2 ""’1]
v, + U,
TIpi IBIKEHI B OTHOM HalpaBIeHHH IyTh §= 1 2.
CBoOoaHoe majieHre. Y CKopeHrue CBOOOTHOTO TaICHHS.
v Jhl; ﬁo
1.1.7
Mo o
9] Xo ‘t'.r

JIBukeHHe Tenna, OpOIIEHHOTO MO/ YTIIOM 0 K TOPHU30HTY:




1.1.8

[.r{r} =X, +U,f=x +tUcosa-f

v.(t)=v,, +gt=u,sina—gr

=0

=—g=const

{u: (t)=vy, =v,cosa
{gx
[=}
oy

KpuBonuneiinoe nBuxeHue. [[BrkeHne MaTepruaibHON TOUKU
110 OKPYXHOCTH.
VYrnoBas u JIMHENHAA CKOPOCTh TOUKU:

v = wR

[Ipy paBHOMEPHOM JBHKEHUH TOYKH IO OKPYKHOCTH

_Zn_z
w= = U

. LleHTpoCTpeMUTENbHOE YCKOPEHUE TOUKU:

Qayc =?= w?R

. [lomHOE yCKOpEHHE MaTepUaIbHOU TOUYKHU

1.1.9

Teépaoe Teno. [locTynarenbHOE U BpalllaTeIbHOE IBUKEHUE

TBEPIOrO Tela

1.2

JTMHAMUKA

1.2.1

1.2.2

Nuepuunaneubie cucrteMsl orcuéra. IlepBbil 3akoH HeroTOHA.

[IpuHnun otHOCHUTENBHOCTH ["anmunes

Macca tena. IIIOTHOCTE BeliecTBa:

m

.0=7

1.2.3

Cuna. [TpyHUuMn cyneprno3uiuu CHUI:

- > -

FpaBHOﬂeﬂCTB = Fl + F2+- -




1.2.4

1.2.5

1.2.6

Bropoii 3akon Herotona: 1uist MarepuanbHoil Touku B ICO

-
>

F1 =ma,q

Ap = FAt
npu

F = const

-—

—

‘L—i?_ Fj!l

Tpernii 3akoH HpIOTOHA [U1s1 MaTEpHAIIBHBIX TOYEK:

-

Fiy = —Fp

3aKOH BCEMHUPHOTO TATOTEHHUS: CHJIBI MPUTSHKEHUS MEXIY
TOYEYHBIMHA MacCcaMy paBHBI
mim;
R2

F=G

CI/IJ‘Ia TSKCCTHU. HeHTp TAXKECCTH TCJla. 3aBI/ICI/IMOCTB CHUJIBI
TAXKCCTHU OT BBICOTHI h HaIa HOBerHOCTLIO IIJIAHCTBI paJII/I}’COM
RO:

GMm

"9 = Ro + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:




1.2.8

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHust CKOJIbKEHUSI:
Erp = uN

Cuia TPCHHUA IIOKOA:

Koaddurment tpenns

1.2.9

1.3

1.3.1

1.3.2

JlaBieHue:

CTATUKA

—

F
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalCHUsA:

M| = Fl, rae | — mieyo cuisl

-

F

OTHOCUTENIBHO  OCH,  nIpoxojsamed  uepes  Touky O
NEPIEHIUKYIISIPHO PUCYHKY

LenTp macc Tena. LleHTp Macc cucTeMbl MaTEpPUATBHBIX TOYEK:

- -

myr, + myry+...

T,
e my +my+...

B onHOpOgHOM TOJIE TSAXKECTH
(g = const)

OEHTP MaACC TCJIa COBIMAAACT C €ro HCHTPOM TAKCCTH

1.3.3

Ycnosus paBHoBecus TBEpaoro tena B UCO:
(M, +M,+...=0
1?‘1 +F,+...=0




3axoH Ilackansg

JaBnenue B )xuakocTH, mokosmieics B UCO:

p =po+pgh

3akoH Apxumena:

>
>

FApx = _PBbITeCH

€CJIM TCJIO U X KHUAKOCTB ITIOKOATCA B I/ICO, TO

FApx = ngBbITeCH

YcnoBue niaaBaHus Tell

14

3AKOHbI COXPAHEHN B MEXAHUKE

I/IMHy.]'IBC MaTepHaHBHOﬁ TOYKH:

p=mv

I/IMHYJ'ILC CHUCTCMBI TCJI:

P =D +p2+

3aKOH M3MECHEHUS M COXPAaHCHHS UMITYIIbCa!
B UCO

- -

Ap = A(pl + P2 +.. ) = FlBHe].LIHAt + FZBHeLHHAt+' -

B CO , ecitu

, €CITH

- -

Fipnemn + Foppemnt--- = 0

PeaktuBHOE IBUXKEHUE




F

Ar X
PaboTa cwitbl Ha MaioM MNEPEMCIICHUN

;1:|1f'|-|$f'|-+:05 a=F, -Ax

a F

(3]
MOoOIHOCTE CHUJIBI:

CCJIM 3a BpEMs
145 At

pa60Ta CHUJIBI UBMCHACTCA HAa , TO MOIITHOCTDH CHIJIBI

Ad
P=— =F-vu-coso
ﬂf Ar—

Kunernueckast sHEprust MaTepruaaIbHON TOYKH:

2 2

mv p
EKHH = =
2 2m

1.4.6

3aKOH U3MEHEHUSI KHHETUYECKOW SHEPTUU CUCTEMBI

MarepuanbHbIX Touek: B MCO AExun = Al + A2 + ...

[ToTrenunanpHas sHEpIUs:

JUISl IOTEHIIUAIIBHBIX CHII

A12 = Ell'[OTeHL[ - EZHOTeHu_= AEHOTeHLl

1.4.7

[ToTentnuanpHas YHEPTUSI MATEPUATLHON TOYKHA B OJTHOPOTHOM
MO0JI€ TAKECTH:

ErmTeHu =mg h




1.5

1.4.8

151

[ToTenuuanpHas 3HEprus ynpyro 1eGopMUpOBaHHOIO Tea:

kx?
EHOTeHu = T

3aK0OH U3MEHEHUS U COXpPaHCHUA MEXaHUYECKOU OHECpIUu:
Euex = Exum + Emr&m-
B IICO AE,ex = Agcex HEMOTeHIL CEM
B IICO AE,x = 0. eCI Agcex memoresn. cax = 0

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

I"apmonmnueckue KoJIeOaHus MaTepHalbHON TOYKHU.
Awmmuntyna u ¢asza konebanuii. Kunemarnyeckoe onucanue:

x(f) = Asin| @t +o, ).

v (H=x.

a(n=(v ), =—o'x) =>a +a'x=0,
IZIe X - CMEIlIEHUE U3 PaBHOBECHS.
JIlnHamuyeckoe onucaHue:

ma, = —kx,
rre
k=mw

. 9TO 3HAYHUT, YTO
E, = —kx.

DHEPreTUYECKOe ONMMCAHKE (3aKOH COXPAHCHHS MEXaHUIECKOM

SHEpPrun):

CBs3b AMIIIUTYAbL KoJieOaHUI CMCIICHUA MaTCpHaHBHOﬁ

TOYKH C aMIUTUTyJIaMH1 KoJieOaHU# €€ CKOPOCTH U YyCKOPEHUS:

U =04, @ =04

1.5.2

[lepuon u yactoTa KoseOaHUIA:




2n 1
T —_— ,———
® v
[Teprioq Manbix CBOOOTHBIX KOJEOAHWN MATEMaTUYECKOTO

MasTHHKA:

T=21\/I
g

[lepron cBOOOTHBIX KOJIEOaHUI TIPY>KUHHOTO MasiTHUKA!

m
T =2m |—

k

1.5.3

B]':»IHy}KI[eHHBIC konebanus. Pesonanc. PeonancHas KpuBasi

154

1.55

HOHCpC‘IHLIC n IIPOJO0JIbHBIC BOJIHBI. CKOpOCTB

pacpoCTpaHECHUS U JJIMHA BOJIHBI:

v
A=vT =—
v

NuTtepdepennus u nudpaxius BOJIH
3Byk. CKOpOCTH 3ByKa
MOJIEKVYIJISIPHAS ®U3UKA. TEPMOJJMHAMUKA

2.1

MOJIEKYJISAPHAS OU3NKA

211

Mogenu cTpoeHus ra3oB, )KUAKOCTEHW U TBEpABIX Teiu. [lycTh
TepMOJMHAMHYECKass cucrteMa (Teno) coctouT u3 N

OJIMHAKOBBIX MOJIEKYJI. TOraa KOJIM4eCTBO BEIIECTBA
N m

V=—=
Ny

e
Ny

— 9uciao ABoraapo, m — Macca CUCTEMEI (Tena),

U

— MOJIIpHaA Macca BEIICCTBA

212

TennoBoe ABWIKCHUC aTOMOB U MOJICKYJI BCIICCTBA

2.1.3

B3aumoaelicTBre yacTHIl BEIECTBA

214

Huddysus. bBpoyHoBckoe nBUKEHHE




2.15

Monens uneanpaoro raza B MKT

2.1.6

2.1.7

CBs3b MEXy JaBJICHUEM U CpPEIHEH KMHETHUYECKOW SHEeprue
MOCTYIMATEIbHOTO TEIJIOBOTO JABUKEHUS MOJICKYJI UJI€aTbHOTO

ra3a (ocHoBHoe ypaBHeHue MKT):

rie m0 — macca OTHOM MOJIEKYJIbI,

Tl=v

- KOHLOCHTpAausg MOJICKYJI

Ab6comtotHas Temnepatypa: T =t +273K

2.18

CBsi3b TEMIIEpaTyphl ra3a co CpeilHe KNHETUYECKOW SHEpruei

MMOCTYNATCIBbHOI'O TCIIJIOBOT'O ABMKCHUSA €0 MOJICKYIJI:

-

mgt
2

o =

kT

| e

m———

2.19

VYpaBuenue p = nkT

2.1.10

Mogenp uaeaabHOIo ra3a B TCPMOANHAMUKE:

(Vpaprerme Merreeea — Kareiipona
| BEIpeCKeHHe U1 BHYTPeHHEH JHePIHH
VpaeHeHlle Menzgeneepa — KrianeiipoHa (OpHMeHHM
3alcH):
pRT

pV = %RT = vRT = NkT, p=t=

BHPE.}KEHIIE RIRIE: | BH}*TPEHHEﬁ SHEPTII OOHOATOMHOIO ]

raza (IpHIMeHIMEle (QOPMET 3aIIICH )

L‘=%~.:RT=%M:T = iﬂRT=v¢-UT=%pV

2




2.1.11

3aKoH ,HaJ'IBTOHa IJI1 JaBJICHUA CMECH Pa3pEKCHHBIX I'a30B:

p=p +p2t..

2.1.12

2.1.13

W3onporieccsl B pa3pekeHHOM Ta3e € TOCTOSHHBIM YHCIOM
MoJiekyJ N (C TOCTOSIHHBIM KOJTMYECTBOM BEIIECTBA V):
uzotepma (T = const): pV = const

nzoxopa (V = const):

14
== t
T cons

n3obapa (p = const):

= const

N <

I'padmueckoe npencraBnenue n3onpoieccos Ha pV-, pT-u VT-
JrarpamMMax.

OOBeIMHEHHBII Ta30BbIA 3aK0H:

pV _ .
7 = cons

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIIICCTBA V.

Hacpiiennsle u HeHachllleHHble mapbl.  KadecTBeHHas
3aBUCHUMOCTD IUIOTHOCTU M JIaBJIEHUS HACBIEHHOTO Iapa OT
TEMIEPaTypbl, UX HE3aBUCHUMOCTH OT 00BEMa HACHIIIEHHOTO

napa

2.1.14

BnaxxHocTh BO3IyXA.
OTtHocuTENbHAS BIAXKHOCTB!

b= Prnapa T _ Prapa ()
Puaceimmapa (1) Puaceimnapa ()

2.1.15

HN3MeHeHue arperatHbIX COCTOSIHMM BEILECTBA: HCIIAPEHUE U

KOHJICHCALIM, KUIIEHUE KUIKOCTH




2.2

WUsmenenue arperaTHbIX COCTOSIHUM BEIISCTBA: INIABJICHHUE H

2.1.16
KpUCTAILTU3AIUS
2.1.17 [IpeoOpazoBanue YHEPTUH B Pa30BBIX MEPEX0ax
TEPMOJJNHAMUKA
221 TemoBoe paBHOBECHE U TeMIlepaTypa
2.2.2 BuyTpenHss sHeprus
Tennonepenaua kak cnocod M3MEHEHUS BHYTPEHHEH 3HEpruu
2.2.3 6e3 coepmieHus: paboTbl. KoHBEKIHS, TEIIONPOBOJHOCTH,
U3ITy4yeHue
KomnunuecTBo TemioThI.
VY nenpHas TEMIIOEMKOCTH BEIIECTBA C:
224
Q = cmAT
VY aenbHas TerioTa mapoodpaszoBanus L: Q = Lm.
2.2.5 Y aenbHas TeruioTa maBieHus A: Q = Am.
VY aenpHas TemioTa cropanus Tormaa q: Q = gm
DnemeHTapHas paboTa B TEPMOJAMHAMHUKE:
A =pAV
2.2.6
Brruncnenue paboTsl 1o rpaduky mpoiecca Ha pV-auarpamme
[IepBrlii 3aKOH TEPMOANHAMUKH
Q12 = AUsz + A1 = (U = Uy) + Ay
2.2.7
Annabara:
Q12 =0= Ay, = (U; — Uz) = AUy,
2.2.8 Bropoii 3akoH TepmoanHamuku. HeoOpaTtumbie npoieccs
[Ipunuune! aeiictBus Ternobix MamuH. KIT/T:
Aﬂm *-:E[aI‘p_|--}H:LT|:| |"-me|
2.2.9 n= 9] - 9] =1- 0

ZUHarp ZUHATD ZHATD




Maxkcumansnoe 3nauenue KI1. [{ukn Kapno:

T.. —-T. T
2.2.10 Max N =Nggy = ———— =1- =L
T g Y
VYpaBHeHHEe TEIIOBOTO OanaHca:
2.2.11 Q1 +0Q;+Q3+...=0
3 DJIEKTPOAMMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE
OnexTpuzanus Teld U €€ NposBICHUS. DIEKTPUUECKUN 3apsi.
311 JIBa Buaa 3apsana. DNeMEHTapHbIA JJIEKTPUUECKUH 3apsi.
3aKOH COXpaHEHMSI JIEKTPUUECKOTO 3apsiia
B3aumogpeiictBue 3apsanoB. Toueunsie 3apsiibl. 3akoH Kynona:
B OJJHOPOJHOM BEILIECTBE C IUIIEKTPUUECKOMN
IIPOHUILIAEMOCTBIO
3.1.2 €
) l i)
poplallel 1 lalle
er- 4meg, 17
313 Onexkrpuueckoe mone. Ero neicTBUE Ha DIEKTPUYECKHE
o 3apsbl
Hanpsk€HHOCTD 37€KTPUYECKOT0 MOJIS:
N F
qnpoGHmﬁ
[Tosie ToueuHoro 3apsna:
q
314 E,. = k )
Tr
OJIHOPOJIHOE TI0JIE:
E = const.

KapTtunse! nMHMi HanpsPKEHHOCTH 3TUX MTOJIEN




HOTCHHI/IEUII)HOCTB SJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3zHocTh MOTEHIIMATIOB 1 HANPSIKEHUE:
A1z = q(Pp1 — P2) = —qAd = qU.

HOTCHI_[I/IaJ'IBHaSI 3HCpFI/I}I 3ap;{z[a B 3J'IeKTpOCTaTI/I‘IeCKOM I10JIC:
W =q¢

3.15

ITorennman QJICKTPOCTATHUYCCKOI'O IT10JIA:

¢_ﬂ
T q

CBs13b HaHpﬂ)KéHHOCTI/I moJiA 1 PAa3sHOCTH IMOTCHUUAJIOB JJIA

OJIHOPOAHOTO 3ekTpoctatudeckoro mons: U = Ed

HpI/IHHI/IH CYIICPIIO3UTINUH SJICKTPUICCKHUX MOJICH:

- - -

3_1.6 E=E1+E2+,¢=¢1+¢2+

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU IPOBOAHHUKA

3.1.7 o

, BHYTPH M Ha MIOBEPXHOCTH MPOBOJHUKA () = const

318 JIMDIEKTPUKHY B DJIEKTPOCTATHIECKOM ToJ1e. JIndmeKTpruaeckas
MIPOHUIIAEMOCTh BEIIECTBA €

KOHI[CHC&TOp. 3J'ICKTpOéMKOCTB KOHACHCATOpa:

q
C=—
U

3.1.9
DIEeKTPOEMKOCTD TUIOCKOTO KOH/IEHCATOpPA!

£€0S
= P = &(y




3.1.10

HapannenLHoe COCINMHCHHUEC KOHACHCATOPOB:

q= q1+QZ+---rU1 = UZ :---rCnapanJI_C1+C2+-"

HOCHCI{OB&TCHBHOG COCAMHECHUEC KOHACHCATOPOB:

3.1.11

9Hepr1/151 3apsSPKCHHOI'O KOHJACHCATOpA:

_qU_CUZ_q2

R 2 2C

3.2

3AKOHBLI ITIOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:

TTocTostaHEBI TOK: I = const

Jlnst mocTossHHOrO TOKa q = It

3.2.2

3.2.3

3.24

VYCiioBHS CyIIECTBOBAHUS JIEKTPUUYECKOTO TOKA.
Hanpsoxkenne U u OJIC E

3akoH OMa il yyacTKa LeMu:

I_U
R

DIIEKTPUYECKOE CONPOTHUBJICHHUE. 3aBUCUMOCTD
COMPOTHUBIIEHUS OJHOPOJHOTO MPOBOJHUKA OT €ro JUIMHBI U

CCUCHUS. Y;{eanoe COIIPOTUBJICHHUEC BCIICCTBA.

l
R:pg




3.25

Hcrounuku Toka. IJ]C ncrouynmka Toka:

ACTOpOHHI/IXCI/UI

q

E =

BHYTpeHHCC COIIPOTUBJICHUEC UCTOYHHKA TOKA

3.2.6

3.2.7

3.2.8

3akon OMa a1 MoiHOU (3aMKHYTOM) 3JiekTpuueckoi nenu: E

=]R + Ir, oTkyzna

[TapannenbHoe cOeMHEHUE IPOBOAHUKOB!
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+..
Rnapaml Rl R2

HOCJ‘IGI[OBaTeJ'II)HOG COCAUHCHUC HpOBOI[HI/IKOB:
U=Ul+U2+.,11=12=.,
RI'IOCJI = Rl + R2+

Pa6ora anexkrpuyeckoro toka: A = [Ut.
3akoH [xoyns — Jlenna:
Q = I?Rt

Ha pesucrope

U2
R:Q=A=12Rt=IUt=?t

3.2.9

MomHOoCTh OJICKTPUYECCKOI'0 TOKA:

A4
p=""1 U

AT {50




TenmoBas MOINHOCTB, BBIACIACMAs Ha pE3NUCTOPE:

. UP
P=FR=—=IU
R
MoniHocTh HCTOYHUKA TOKA:
Ad_
At

CBO60I[HLIC HOCHTCIIN QJICKTPHUYCCKHUX 3aps10B B

32,10 MPOBOAHMKAX.  MeXaHu3Mbl  [POBOJUMOCTH  TBEPIBIX
o METaJIJIOB, PacTBOPOB M PpAaCIUIABOB 3JIEKTPOJIUTOB, Ta30B.
[TonynpoBoauuku. I10ynIpOBOIHUKOBBINA 11O
3.3 MAT'HUTHOE I1OJIE
MexaHuueckoe B3auMOJICHCTBUE MarHUTOB. MarHutHoe mnoie.
Bekrtop MarHuTHOM wumHAyKuuu. IlpuHnun cyneprno3unuu
MarHMTHBIX MOJIEH:
331 B = B; + By+...
Jluann wWHAYKOMM MarHUTHOTO mnons. KapTtuHa nuHMM
UHIYKIUH MarHMTHOTO 0JIsA II0JIOCOBOTO u
[10JIKOBOOOPA3HOT0 MOCTOSHHBIX MarHUTOB
OneiT Opcrega. MarHuTHOe 10JIe€ TMPOBOJHUKA C TOKOM.
332 KaptunHa nuMHMHA HHOYKIOUM MarHUTHOTO TOJS JJIMHHOTO
o MPSIMOTO MPOBOJIHMKA M 3aMKHYTOT'O KOJIBLIEBOTO ITPOBOIHUKA,
KaTYIIKH C TOKOM
Cuita AMriepa, e€ HanpaBJICHUE U BEJINYNHA:
F, = IBlsina
3.3.3 , r7e o — yroj Mexay HarpaBJIeHUEM MTPOBOIHUKA M BEKTOPOM

>

B




Cuna JlopeHiia, €€ HanpaBJIECHUE U BEIUYMHA:

Fnop =l q | vBsina

IZIe 0. — YTOJI MEKIY BEKTOpaMH

v
3.34
u
B
. JIBW>KeHHE 3apsHKEHHON YacTHIbI B OJHOPOAHOM MarHHUTHOM
noJje
3.4 DJIEKTPOMATHUTHA S UHAYKLWA
[ToTok BeKTOpa MArHUTHOM WHAYKIIMH:
® = B,,S = BScosa
3.4.1
3.4.2 SABnenue snekTpoMarHuTHON UHAYKIMHU. DC nHayknuu
3aKOH ANeKTpoMarHuTHOM nHAyKuu Dapases:
AD

N_u—:l}




Lt
\I/ )
!
——

3J1C uHAYKIMU B IPSMOM IPOBOJHHUKE JUTMHOM |,

JABMXXYIIEMCS CO CKOPOCTBIO

(L)
B OI[HOpOI[HOM MAardvTHOM II0JIC BI

| E; |I= Blvcosa

, TJIe 0. — yTOJI MeX1y BEeKTOopoM B u HopMmalibio

-

n
344
K TUIOCKOCTH, B KOTOPOU JIEKAT BEKTOPBI
luv
; eclin
l
1
B
, U
v
TO
| E; |I= Blv

345 [IpaBuso Jlenma




NHAYKTUBHOCTB:

. (o))
1
346 >wuwm®d=LL
Camounaykuus. 3J1C caMOMHAYKITUU:
A
E=-L| =L
Aty
DHeprusi MarHUTHOTO TIOJISl KATYIIIKUA C TOKOM:
LI?
3.4.7 w, = -

3.5 SJIEKTPOMAT'HUTHBIE KOJEBAHNM S 11 BOJIHBI
Konebarenbubiit  koHTyp. CBOOOAHBIE SIEKTPOMATHUTHBIE
KoJieOaHus B UI€ATHHOM K0JIe0aTETbHOM KOHTYPE:

[4(7) = Gumsin( ot + @)
]fffﬁ] =g, = i, cos( ot +@y ) =1 cos( et +qp)
35.1 ®opmyna Tomcona:
T =2nVvLC
, OTKyJ1a
21 1
w=—-=—
T VvLC
CBsi3bp aMILUTUTYIBI 3apsAa KOHJIEHCATOpa ¢ aMIUTUTYION CHIIBI
TOKa TPU CBOOOJHBIX DJIEKTPOMAarHUTHBIX KOJEOAHUSIX B
UJeabHOM KOJIe0aTeTbHOM KOHTYpE:
Im
Qurax = —
LM
352 3aKOH COXpaHEHHS SHEPTHH B HACATHLHOM KOJIEOATEIHLHOM

KOHTYpeE:




3.5.3

BBIHY)KI[CHHBIC OJICKTPOMAarduTHEBIC KoneOanus. Pe3onanc

[Tepemennbiii Tok. [IpomsBoncTBO, mepemavya u morpedaeHUE

JJIEKTPUYECKON SHEPTUU

o cu® LI _cU’_ LI’
+ = e = e — const.
2 2 2 2

CBolicTBa JIEKTPOMAarHUTHBIX BOJIH. B3aumuas opueHTanus

BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE B BaKyyMe:
3.55 - ..

E1lBlc

356 [Ixana JIEKTPOMAarHUTHBIX BOJIH. IIpumenenne

JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

3.6 OIITUKA

36.1 [IpsimosinHENHOE pacIpoOCTpaHEHUE CBETa B  OJHOPOAHOMN

cpene. Toueunslil uctoyHukK. JIyd cBera

3aKOHBI OTPAKEHUS CBETA.

a=pf
3.6.2
alp
T7777 777777

3.6.3 [TocTpoeHHe N300paKEHHH B INTOCKOM 3epKajie

3aKOHBI IPEJTOMIICHHS CBETA.

[Ipenomnenue ceera:

nysina = n,sinf.

3.6.4

AOGCOTIOTHBIN MMOKa3aTeNb MPEIOMIICHHUS:
Cc

Nagc = v

OTHOCHUTENBHBIHN MTOKAa3aTelb MMpCIOMJICHUSA:




Xox JIydel B ipU3Me.
\"1 = 1"'"2 . H].}']. = Hli'l
CooTHOIIEHNE 4YacTOT M COOTHOIICHHWE JUIMH BOJH IIpU

[Iepex0/1€ MOHOXPOMATHUECKOI0 CBETA Yepe3 IPaHUILy paszerna

ABYX OIITHUYCCKUX CPCU:

ny<n, n,
0 “
3.6.5 [lomHOE BHYTpEHHEE OTpaKEHHUE.
[IpenenbHBI yroy MOJIHOrO BHYTPEHHETO OTPAKEHUS:
, 1 ny
Sinay, = =—
Noru ng
Cobuparoliiue W paccewBarolIMe JUH3bI. TOHKas JIHMH3A.
DOKyCHOE PACCTOSTHUE M ONTUYECKAs CHJIa TOHKOW JIMH3BI:
3.6.6 D !
. . - F
®opmysia TOHKOH JIMH3bI:
1 4 1 1
d f F
3.6.7

VBenuueHue, JaBaeMoe JIMH30M:

h |fl
'=w="a




F\ h
f

3

B ciyuae paccenBaronieit JMH3bI:

1
DO=F = 50,
3.6.8 F—ﬁ—lfll
H d
Xoa Jyda, IPOMIEAIIET0 JUH3Y O] HMPOU3BOJIBHBIM YIJIOM K
e€¢ rmaBHOM onTuyeckod ocu. IlocTpoeHue u300pakeHU
TOYKM M OTpe3Ka MpAMON B COOMpAIOIIUX M PACCEUBAIOIINX
JIMH3aX U UX CUCTEMAaxX
36.9 dotoannapaT Kak onTuueckuil nmpubop. a3 kak onTHueckas
cucTema
HNurepdepennius cBera. KorepeHTHbIE MCTOYHUKHU. Y CIOBHS
HaOI0AeHUS MaKCHMYyMOB u MHUHUMYMOB B
UHTEpPEPEHIIMOHHON  KapTWUHE OT  JIBYX  CHH(a3HbIX
KOT'€PEHTHBIX UICTOYHHUKOB:
3.6.
MAaKCIIMYMEI — A=2m ; m=0,£1,£2.£3, .,
£l
- v
MITHIMYMEI — .-J.={mr+l_];, m=0,£1,+2 +3 .
e
Hudpakius cBera. [udpakumonHas pemeérka. YciaoBue
36.11 HaONIO/IEHUsl TJIABHBIX MAaKCHUMyMOB IPH  HOPMaJIbHOM

MmaaACHUMU MOHOXPOMATHYCCKOTO CBCTA C ,Z[JIHHOﬁ BOJIHBI A Ha

peméTKy ¢ nepuoaom d:




dsing,, =mi,m=0,+/-1,+/-2,+/-3,..

3.6.12 Jucniepcus cBera
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
411 I'umore3a M. I1nanka o kBantax. ®opmyma [Inanka: E = hv
®dotonsl. DHeprus GoToHa:
E=hv= he _
=hv=—=pc
41.2
Nmnynbse dpoToHa:
_E hw h
p= c ¢ A
4.1.3 ®dororpdext. Onbitel A.I'. Ctonerosa. 3akonsl GoTodddexra
VYpaBuenue DitHmreitHa 115 hoTodrpdexra:
E(l)OTOHa = ABbIXOAa + EKHHmG,X'
rae,
hc
E¢0T0Ha =hv = 7'
414
hc
ABbeo,qa = thp = T}(p
2
mv
Evunmax = zmax = elUsay
JlaBieHue cpera.
415 JlaBneHue cBeTa Ha MOJHOCTHIO OTPAKAIOIIYIO TOBEPXHOCTh U

Ha MOJIHOCTBIO IMOrJIOM[A0IIYHO ITIOBEPXHOCTH




4.2

OU3NKA ATOMA

4.3

421

HnaHeTapHa;I MOACIb aToMa

4.2.2

[Toctynarel bopa. M3nydenue u mornomnieHne (HOTOHOB IMpH
IIEpPEX0/i€ aTOMa C OJJHOTO YPOBHS PHEPIUU HA JPYroil:

hv, . = he =|E, -E

mr -
Y

™ |

4.2.3

43.1

4.3.2

JluHeiuaTeie CIEKTPHI.

CriexTp ypoBHEH 3HEPruu aToMa BOJOpPOJa:

—13,65B
E =22 5123

" 2

n*

OU3NKA ATOMHOI'O AIPA

Hyxnonnas moxmens simpa ['eitzenbepra — MBanenko. 3apsn

sapa. MaccoBoe uncio saapa. M3oTomsl

PaamoakTHBHOCTE.

Anbda-pacnan:
A~ A4 4
7 X—>>-Y+ ;He

bera-pacnag.

DneKTpoHHBIN B-pacnai;

A A [ J——
s X—= Y+ je+v,

[TosutponusIii B-pacnan;
A A 0=, .,
N 0Y + €+ v,

I'amma-usnyuenue

4.3.3

3aKkoH PaaArO0aKTUBHOI'O paciiajga:

-t
N(t) = Ny % 2T

Ilycth m — Macca paguoakTUBHOIO BenlecTa. Toraa

-t
m(t) =mgy* 2T




4.3.4 ‘ SAnepusie peakiuu. Jlenenne u CUHTE3 sAEp



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






