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[Iporpamma no ¢u3uke Ha ypoBHE cpeaHero odiero oopasoBanus pazpaboTaHa
HA OCHOBE IIOJIOXKEHUH U TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
oOpasoBarensHO# mporpammebl, npeactaBieHHbIX B @T'OC COO, a takxke ¢ y4éToM
denepanpHOll paboueit mporpammbl BocnuTanus u  KoHuenmuu mpenogaBaHus
yueObHoro mnpeamera «Pusmka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
denepanyn, peaqu3yonmX OCHOBHbIE 00pa30BaTeIbHbIEC TIPOTPAMMBI.

[Iporpamma 1o ¢usuke ompenensieT 00s3aTelabHOE MPEIMETHOE COAEpKAHHE,
yCTaHABJIMBAET PEKOMEHIYEMYIO IOCIEA0BATEIbHOCTE HM3YYEHHUS TEM U Pa3JesioB
y4eOHOTO MpeMeTa ¢ Y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, IOTUKU
y4eOHOTO TMpolecca, BO3PACTHBIX OCOOGHHOCTEH oOywaromuxcsa. IIporpamma 1o
¢usuke Ma€T MpeAcTaBICHUE O LENSAX, COJIEp)KaHWHU, OOIIed cTpaTerud oOyudeHus,
BOCIIUTAHUS U Pa3BUTHS 00YUaIONINXCS CpeCTBAaMU yueOHoro npeameTa «Pusuka» Ha
yriyOJaEéHHOM YpOBHE.

N3yuenue kypca GpU3NKU yriayOJEHHOTO YPOBHS MO3BOJIET PEaiu30BaTh 3a4a4uu
npodeccroHaNbHON OpUEHTAIIMH, HAIIPABJICHO HA CO3J]aHKe YCIOBHM AJISl MPOSBIICHUS
CBOMX HMHTEIUICKTYaJbHBIX M TBOPUECKHUX CIIOCOOHOCTEH KaXKIbIM OOydYaromuMmcs,
KOTOphIE€ HEOOXOAMMBI ANl MPOJOJDKEHUS O00pa3oBaHHMA B OpPraHU3ALMIX
npodeccHOHaTbHOTO  00pa3oBaHUs IO  Pa3IMYHBIM  (PU3HKO-TEXHUYECKUM U
MH)KEHEPHBIM CHEIIUATBHOCTSIM.

B mporpamme mo ¢usuke onpenenstoTcsl MIaHUPYEMBbIE Pe3yJbTaThl OCBOCHUS
Kypca (HU3MKM Ha YpPOBHE CpeAHero oO0mero oOpa3oBaHMs: JIMYHOCTHBIE,
MeTanpeIMeTHbIe,  NIpeaMeTHele  (Ha  yrnyOnéHHom — ypoBHe).  HayuHo-
METO/I0JIOTUYECKOH OCHOBOM JUIsi  pa3paldOTKM TpeOOBaHUM K  JMYHOCTHBIM,
METalpeIMETHBIM W IPEeIMETHBIM  pe3yjibTaTaM OOydYarolIuXxcsi, OCBOMBIIMX
nporpamMmy 1o (pu3uKe Ha ypOBHE CpeaHero o0miero oOpa3oBaHMs HA YTIIyOJIEHHOM
YPOBHE, SIBISIETCSI CHCTEMHO-ESITEIbHOCTHBIN TOIXO.

[Tporpamma 1o (hu3uKe BKIIIOYAET:

TUIAHUPYEMbIe Pe3yJIbTaThl OCBOEHUS Kypca (GU3MKU Ha yriIyOJEHHOM YpOBHE, B
TOM YHCJIE MIPEIMETHBIE PE3yIbTAThI MO roJIaM O0yUEHUS;

coJiepkanue yueoHoro npeamera « Pu3uka» mo rogam o0ydeHusl.

[Iporpamma o ¢pu3uke UMEET MPUMEPHBIN XapaKTep U MOKET OBbITh HCIIOJIb30BAHA
YUUTENAMU (PU3UKH JUTsI COCTABICHHUS CBOMX PabOYMX MPOTPAMM.

[Iporpamma no ¢u3uKe HE CKOBBIBAET TBOPYECKYIO HHHULMATHBY YUMTEIECH M
MPEIOCTABIIAECT BO3MOKHOCTH JIJIsl peaTn3aliy Pa3INYHbIX METOIMYECKUX MOJAXO0I0B K
npenofaBaHui0 (U3MKH Ha YIIyOJIEHHOM YPOBHE TMIPH YCIOBUU COXPAaHEHUS
00s13aTeNIbHOM YacTu coAep KaHus Kypca.

dusnka Kak Hayka 0 HanboJjee OOIIMX 3aKOHAX MPHUPOJbI, BBICTYIAs B KAYECTBE
y4eOHOTO IMpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHHH 00
okpyxaromeMm Mupe. IlkonpHbII Kypc GU3HKHM — CHCTEMOOOpa3yIOUIUil A



€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PHU3NUECKUE 3aKOHBI JIeXkKaT B
OCHOBE TIPOIIECCOB U SIBICHUH, M3y4aeMbIX XHUMHUEH, Ouonoruen, ¢usnueckoi
reorpadueit u actpoHomueil. Vcronb30BaHrue U aKTUBHOE NMPUMEHEHHE (PU3UUECKUX
3HaHUU OMNpeAeNuIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUH B
cdepe SHEPreTUKH, TPAaHCIIOPTA, OCBOEHHSI KOCMOCA, MOJIyY€HUsI HOBBIX MAaTEPHAJIOB C
3aJJaHHBIMU CBOMCTBaMHU. V3yuenue pu3uku BHOCUT OCHOBHOM BKJIaJ B JOPMUPOBAHNE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuaromierocsi, B (HOpMHUpPOBaHHE YMEHUI
IPUMEHATh HAyYHbIA METO/] I03HAHUS IIPU BBIIOJIHEHUH UMU Y4€OHBIX UCCIICJOBAHUM.

B ocHOBY Kypca pu3uku Ha ypOBHE CpEeHET0 00111ero 00pa30BaHUs MOJI0KEH Psij
Ui, KOTOpbIE MOKHO pacCMaTpUBATh KaK MPUHLHUIIBI €M0 NOCTPOCHHUS.

Hoesa wuenocmuocmu. B COOTBETCTBUM C HEU KypC SBIBSIETCA JIOTUYECKHU
3aBEpUIEHHBIM, OH COJEP)KUT MaTepuan U3 BCEX pPa3lesioB (PU3MKH, BKIIOYAET Kak
BONPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoesn czenepanuszayuu. B cooTBeTCTBUM C HEW MaTepuan Kypca (U3HKH
00BbeIMHEH BOKPYT (u3nueckux teopuil. Benymum B Kypce sBisercs GopMUpOBaHUE
MIPEACTABICHHUI O CTPYKTYPHBIX YPOBHSAX MaTE€pPUH, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzanus mpeanosiara€t HMCMHOJb30BaHUE
rYMaHUTApHOTO OTEHIM AN (PU3NUECKON HayKH, OCMBICIICHHUE CBS3H Pa3BUTHS (PU3UKHU
C pa3BUTMEM OOIIECTBA, a TAKXKE€ C MHPOBO33PEHUYECKHUMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU TTPOOIIeMaMu.

Hoen npuxnaounoin nanpaenennocmu. Kypc ¢usuku yriayOia€HHOTO ypOBHS
IPENOJaraeT 3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHHUYECKHX U TEXHOJIOIMUYECKUX
IPUIIOKEHUIN U3YUYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmaTpuBaroTCs Ha ypOBHE
OOLIMX NPEICTaBICHUNM U COBPEMEHHBIE TEXHUUECKNE YCTPOUCTBA, M TEXHOJIOTUU.

Hoea 3konozuzayuu peanmn3yercss TIOCPEACTBOM  BBEICHUSA  BJIEMEHTOB
COJIEpKaHusl, MOCBAMIEHHBIX HKOJIOTUYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOPbHIE
CBSI3aHBl C Pa3BUTUEM TEXHMKM W TEXHOJOIMM, a TakXke OOCYXACHHs NpodiieM
palMOHaIBHOIO IIPUPOIOIOIB30BaHUS U SKOJOTUYECKON OE30MaCHOCTH.

OcBoenune conepkaHusi MPOrpaMMbl 1O (PU3WKE TODKHO OBITh MOCTPOCHO Ha
NPUHIIMIIAX CUCTEMHO-JEATENIBHOCTHOIO monaxona. s Qu3uku peanusanus 3THX
MPUHLIMIIOB 0a3uMpyeTcss Ha HCIOJIb30BAHUU CaMOCTOSATEIBHOTO SKCIIEPUMEHTA Kak
IIOCTOSTHHO JAeMCTBYIOLIETO pakTopa yueOHoro npouecca. s yriay0naéHHoro ypoBHs —
3TO CHUCTEMA CaMOCTOSTENIBHOIO YUYEHHYECKOTO HKCIEPUMEHTA, BKIIIOYAOLIErO
(bpoHTaNbHBIE YUEHUYECKHE OTBITHI IPH U3YUYEHUH HOBOTO MaTepuaia, 1abopaTopHbIe
paboTel U paboThl mpakThkyMma. [Ipm 3TOM BO3MOXHBI JBa croco0a peanu3aiuu
¢u3nueckoro npakTukyma. B nepBom ciydae npakTuKyM npoBoAuTCs 100 B KoHIe 10
1 11 knaccos, 1100 mociie NEPBOro U BTOPOIO MOJIYTOAUM B KaXJI0M U3 3TUX KJIACCOB.
Bropoii cioco6 — 310 uHTerpanus padboT mpakTUKyMa B CUCTEMY J1ab0paTopHbIX padoT,
KOTOpBIE MPOBOJATCS B Mpoliecce u3ydeHus pasaena (temsl). [lpu stom nog paboramu



MPaKTUKyMa MOHMMAETCS CaMOCTOSITENIbHOE MCCIIENOBaHHE, KOTOPOE MPOBOJIUTCS IO
PYKOBOJCTBY CBEPHYTOTO, 000OIIEHHOTO BUAA 0€3 MOIMIAaroBOi HHCTPYKIUH.

B nporpamme no ¢usnke cuctema yueHUYecKOro SKCIEepUMEHTa, 1ab0paTopHbIX
paboT M MpakTUKyMa IMpeACTaBlieHa €IUHBIM MEepeYHeM. BrIOOp TeMaTuku A 3TUX
BUJOB  YYEHHYECKHUX TNPAKTHUECKHX pPabOT  OCYIIECTBISIETCS  y4aCTHUKAMHU
00pa30BaTeNbHOrO MPOLIECcCa UCXOAS U3 OCOOEHHOCTEH MOYPOYHOTO MIIAHUPOBAHUS U
ocHameHus kabuaeTa pusuku. [Ipu 3ToOM obecrieunBaeTCs OBlIaIeHNEe 00YIAOIITIMUCS
YMEHHSIMH TIPOBOUTH MPSMBIE U KOCBEHHBIE H3MEPEHUS, UCCIICIOBAHUS 3aBUCUMOCTEH
(bU3HYECKUX BEIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE MPEITOKEHHBIX THITOTES.

Bonpioe BHUMaHME yaensieTcs pEIIeHUIO pacYETHRIX M KAYeCTBEHHBIX 3a1a4. [Ipu
ATOM JJIsl paCYETHBIX 3a]1a4 IPUOPUTETOM SBIISIOTCS 33/Ia4H C SIBHO 33JaHHOW U HESBHO
3aJJaHHONM (PU3UYECKON MOJENBIO, MO3BOJISIONINE MPUMEHSITh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pa3/iena Kypca, TaKk U HHTeTpUpys MPUMEHEHUE 3HAaHUH
U3 pa3HBIX pa3aenoB. J[s KauyeCTBEHHBIX 3a7a4 MPHOPUTETOM SIBJISIIOTCS 3aJaHUS Ha
oOBsICHEHHE/TIpE/ICKa3aHne TPOTEKaHUsl (U3NYECKUX SIBICHUH M TPOILECCOB B
OKpYXKalomel Ku3HH, TpeOyromue BbIOOpa (U3MUECKOW MOACIH JUIsl CHUTyaIluu
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBUM ¢ TpeboBaHusiMu OI'OC COO k marepuadibHO-TEXHUYECKOMY
o0ecrnedyeHn0 y4eOHoro mpoiecca Kypc (U3HKH YrIyOJIEHHOTO YpOBHS Ha YpOBHE
cpenHero oOmiero o00pa3oBaHUs JODKEH H3Yy4aTbCsd B YCIOBUSAX MPEAMETHOTO
kabunera. B kaOuHeTe QU3MKK TODKHO OBITH HEOOXOoAMMOE J1abopaTopHOE
o0opymoBaHue JIsl BBITIOJHEHHUS YKa3aHHBIX B MpoTrpamMMe Mo (pU3uKe YICHHUECKUX
OTIBITOB, JIAOOPATOPHBIX pabOT W PabOT MpaKTHUKyMma, a TaKKe JEMOHCTPaIMOHHOE
obopymoBaHue.

JleMoHCTpalMoHHOE 000pya0BaHHE POPMHUPYETCSI B COOTBETCTBUU C MPUHIIUTIOM
MUHUMAJIbHON JIOCTATOYHOCTH M OOECIEYMBAET IOCTAHOBKY IIEPEYUCIICHHBIX B
nporpaMme Mo (M3HWKE KIFOUEBBIX JIEMOHCTPAIM JJI HMCCIEAOBAaHUS H3y4aeMbIX
SIBIICHUH W MTPOLIECCOB, SMITUPHUECKUX U (HyHTaMEHTATbHBIX 3aKOHOB, MX TEXHUIECKUX
IIPUMEHEHU .

JlabopatopHoe 000pyIdOBaHME Ui YUYEHHYECKHUX MPAKTHUYECKHX padoT
dbopMupyeTcsi B BUIE TEMaTUYECKUX KOMILJIEKTOB M 00E€CTIEYUBAETCS B pacyETe OJHOTO
KOMIUIEKTa Ha JABYyX oOydaromuxcs. TeMaTndeckue KOMIUIEKTHI JabopaTopHOTO
o0Opy/moBaHUsl JOJDKHBI OBITh TIOCTPOEHBI Ha KOMIUIEKCHOM HCIOJB30BaHUU
aHaJIOTOBBIX M HU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM
B BU/JIE IIU(PPOBBIX JT1a00paTOPHUHA.

OCHOBHBIMU TIENIIMU U3Y4YCHUS (PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

dbopMUpOBaHNE WHTEPECA U CTPEMIICHHUSI OOYJAIOIIUXCS K HAYIHOMY HU3YUYCHUIO
IPUPOJIBI, PA3BUTHE X UHTEIIEKTYyaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTE;



pa3BUTHE TMPEJCTABICHUNA O HAYYHOM METOJe TO3HAaHUS W (HOPMHUPOBAHHE
MCCJIEI0OBATEIIHCKOTO OTHOIICHHS K OKPYIKAIOIIUM SIBIICHHSIM;

dbopMHUpOBaHNE HAYYHOTO MHPOBO33PEHHSI KAaK pPE3yibTaTa HW3YYCHHUS OCHOB
CTPOEHHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DHU3UKU;

dbopMHUpoBaHUE YMEHHUH OOBSCHATH SIBJICHHUS C HCIOJb30BAaHHUEM (PU3NUYECKHUX
3HAHWHM ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TPEACTABICHUA O PO (PU3UKU JUIsl PA3BUTHS APYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH;

pa3BUTHE MPEJCTaBICHUN O BO3MOXHBIX cdepax Oynymieil npodeccrnoHanbHOU
NEeSTEIBbHOCTH, CBSI3aHHBIX C (PU3UKOM, MOJArOTOBKA K JaldbHEHIIEeMYy 00YYEHHUIO B 3TOM
HaIpaBJICHUM.

JlocTmkeHne H3TUX IeNeld O00ecreunBaeTcsi pelleHueM CIeAYIONIMX 3aJad B
npoliecce U3ydeHus Kypca (GU3HKU Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus:

NpuOOpEeTeHUE CHUCTEMBbl 3HAaHUK 00 OOmUX (PU3HMYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUAX, BKIIOUYAS MEXAHHWKY, MOJCKYJISPHYIO (DU3UKY, DJIEKTPOJIUHAMUKY,
KBaHTOBYIO (PU3UKY U 3JIEMEHTHI acTPO(HU3UKH;

(GbopMHUpPOBaHNE YMEHHN MPUMEHSATHh TEOPETUUYECCKUE 3HAHUS JJIST OOBSICHEHUS
bu3nUecKux SBICHUN B MPUPOJAE U A TNPUHATUS TMPAKTUUYECKUX pEUICHUN B
MOBCEAHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB PEILIECHUS Pa3jIMyYHBbIX 3a/1ay C SIBHO 3aJaHHON (pU3MUecKon
MOJIETIbIO, 3a7a4, TMOAPa3yMEBAIOIIUX CAMOCTOSITENbHOE CO3JaHue (PU3UUIECKOU
MOJIEJH, a/ICKBATHOM YCIIOBUSIM 3a/1a4, B TOM YKCIIE 3a]1a4 MHKEHEPHOTO XapaKTepa;

NOHUMaHUe (PU3NUECKUX OCHOB M IMPUHIIUIIOB JACHCTBUS TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJAMH CaMOCTOSITEIPHOTO IUIAHUPOBAHUS W MPOBEIACHUS
(U3UYECKUX SKCIIEPUMEHTOB, aHAJIN3a U UHTEpIpEeTarui HHHOPMAITIH, ONPeIeICHuUs
JIOCTOBEPHOCTH MOJYYEHHOT'O PE3yJIbTaTa;

CO37laHUE YCIOBUW [IJIi Pa3BUTHUS YMEHHH MPOEKTHO-UCCIIEA0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuTHE HHTEpeca K chepam MpodeccHOHANbHON NeATEIbHOCTH, CBSI3aHHOU C
(bU3HUKOM.

B cootBerctBum ¢ TpeboBaHusiMu @I'OC COO yriny0n€HHbINH YPOBEHb U3YYCHUS
yueOHoro npenmMera «Du3uka» Ha ypoBHE CpEAHEro 00IIero o0pa3zoBaHus BbIOMpaeTcs
O0OyJaronMMuUCs, TUIAHUPYIOMIMMH TMPOJIODKEHHE 00pa30BaHMs IO CIECIHAIBHOCTSIM
(MBUKO-TEXHUYECKOTO TPOQUITSL.

Ha wusydenune ¢usuku (yriiyOnEHHBIH ypOBEHb) Ha YPOBHE CpEIHEro OOIIEero
obpazoBanus orBoautcs 340 gacon: B 10 kinacce — 170 gacos (5 yacoB B Henento), B 11
kiacce — 170 gacoB (5 4acoB B HEEINIO).



[Ipennaraembiii B mporpamMmme 1o (QHU3MKE TMepeueHb JTabOpaTOpHBIX H
NPAKTUUYECKUX pabOT ABISAETCS PEKOMEHIOBAHHBIM, YYHUTENb JElaeT BBIOOP
NpOBEACHUST JAOOPATOpPHBIX PAOOT W ONBITOB C YYETOM HMHAWBHUIYaTbHBIX
0COOCHHOCTEM 00yJarOIMNXCsl.



COIAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayuynblii MeTO MO3HAHUSA NPUPOILI.

®uzuka — QyHIaMeHTallbHAs HaykKa O npupoje. HayuHblii MeTon mo3HaHUS U
METO/Ibl UCCIIEIOBAHUS (PU3NYECKUX SIBICHUH.

OKCnepuMeHT M TeopHs B Tpoliecce MO3HaHus mpuponsl. HabOmonenue u
HKCIIEPUMEHT B (pU3HKeE.

CrocoObl  m3MepeHus: (U3NYECKUX BEIUYMH (AHAJIOrOBble M LU(POBHIE
U3MEpUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpeurHocT u3MepeHUN PU3NUECKUX BEIUUMH (a0COIIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (GU3NYECKUX SIBICHUW W MPOLECCOB (MaTepHalibHas TOYKa,
aOCOIOTHO TBEPIOE TENO, WeambHasl KUIKOCTh, UACATBHBIN Ta3, TOUYCYHBIA 3apsi).
I'mnoresa. ®U3nyeCcKUi 3aK0H, TPAHUILIBI €r0 NPUMEHNMOCTH. DHU3nyecKas Teopusl.

Ponb 1 MecTo pu3uku B POPMUPOBAHUU COBPEMEHHON HAYyYHOU KapTHUHBI MUPA, B
MIPAKTUYECKOM JIESITEIIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

W3mepenre CUilbl TOKa U HANPSKEHHs B LEMU MOCTOSIHHOIO TOKAa MPH MOMOILIU
aHAJIOrOBBIX U IIU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH@poBoi nabopaTopued mno ¢usuke. [Ipumepsl u3MepeHuUs
(bU3MYECKUX BEJIMYMH MTPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBMKEHUE. OTHOCUTEIBPHOCTh MEXAHUYECKOTO JIBUIKEHUS.
Cucrema oTcuéra.

[Ipsimast 1 0OpaTHas 3a1a4U MEXaHUKH.

Pannyc-BexTop MaTepuanbHOM TOYKH, €r0 MIPOEKIIMU HA OCU CUCTEMBI KOOPINHAT.
Tpaexkropusi.

[lepemenienne, CKOpocTh (CpenHsisi CKOPOCTb, MTHOBEHHasi CKOpPOCTh) U
YCKOPEHHE MATEpUAIbHOW TOYKH, HMX MPOEKIMUM Ha OCH CHUCTEMBI KOOpAMHAT.
CrnoxxeHue nepeMereHni U CI0KEHNUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJMHENHOE IBUKEHUE. 3aBUCHUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS M IyTH MaTEpPUAIbHOM TOYKH OT BPEMEHU M UX
rpad UK.

CBoOonHOe majneHue. YcKopeHue CcBOOOAHOro maaeHus. J[BrkeHue Tena,
OpOILIEHHOTO IO/ yTJIIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHUS
MaTepUaTbHOU TOUKH OT BPEMEHHU U UX TpaduKH.

KpuBonuneiinoe aBumxeHue. [[BrkeHUE MaTE€pUaIbHONW TOYKU IO OKPYKHOCTH.
VYrnoBas u nuHeiHas ckopocTb. [lepuo n yactora oOpamienus. LienTpocTpemuTenbHoe



(HOpMalibHOE), KacaTeabHOE (TAaHTC€HIUAIBLHOE) U MOJHOE YCKOPEHHE MaTepualbHOM
TOYKH.

TexHuyeckue ycTporucTBa U TEXHOJIOTMYECKHUE POLECCHI: CIUAOMETP, IBHKECHUE
CHaps/10B, LICTIHBIE, IIeCTepEHYAThIC U PEMEHHBIE MTepeaaur, CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.

Mopgenbp cHCTEMBI OTCUETA, WILUIFOCTPALMS KHUHEMATHYECKUX XapaKTEPUCTUK
JBU>KCHUSL.

CnocoObl ucciaen0BaHusl IBHXKEHHM.

Nnnroctpanus npeaebHOro NePeEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOJIH30BAHUEM MEXAaHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HabGmionenne paBwkeHus Ttena, OpOLIEHHOTO TMOJA YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

HanpasneHnue ckopocTy Ipu ABUKEHUU MO OKPYKHOCTH.

[IpeoOpa3zoBanue yrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHUe TyTeH, TPACKTOPUH, CKOPOCTEHN IBUKEHUS OJHOTO U TOTO K€ Teja B
pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, RPAKMUKYM.

N3ydyeHnne HEPABHOMEPHOTO JABWKEHHSI C LEIBIO OIPEAECICHUS MIHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHus npu NpSIMOJUHENHOM PAaBHOYCKOPEHHOM JBHXKEHHUH IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH TYTH OT BPEMEHM NPU PaBHOYCKOPEHHOM
JIBHKCHUU.

W3mepenune yckopeHus CBOOOJHOTO MaJACHUS (PEKOMEHIOBAHO HCIIOJIb30BAHHE
1 poBoit 1abopaTtopun).

N3yuenue aBukeHUs Tena, OPOIIEHHOrO0 TOPU30HTaIbHO. [IpoBepka rumoressl o
OpsMOM MPOIMOPIUOHATBHON 3aBUCUMOCTH MEXKy JaJbHOCTBIO MOJETA U HAYAIBHOM
CKOPOCTBIO Tea.

N3ydenue nBUMKEHUS TeNa 10 OKPYKHOCTH C IIOCTOSHHOM 110 MOJTYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH MEpHO/ia OOpAIEHUS] KOHUYECKOTO MAasiTHUKA OT €r0
napaMeTpoB.

Tema 2. lunamuxa.

IlepBbiii  3akoH Hprotona. HMuepuumansHble cuctemsl orTcyéra. IlpmHnmn
oTHocuTenbHOCTH [anwied. HeunHepuumanbHbple cHCTEMBl OTCUYETA (OINpEAEIICHHE,
IPUMEPHI).

Macca rena. Cuna. [IlpyHuun cynepno3unmu Cuil.

Bropoi 3akoH HeroTOHA 1711 MaTepraibHON TOUYKH.

Tpertuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.



3aKOH BCEMHUPHOI'O TSATOTEHHS. DKBUBAJICHTHOCTh IPABUTALIMOHHOW U MHEPTHOU
MACCBI.

Cuna TspkecTH. 3aBUCUMOCTh YCKOPEHHUSI CBOOOIHOTO TAJEHUsI OT BBICOTHI HaJl
MOBEPXHOCTHIO MJIAHETHI U OT reorpaduueckor MMUpoThl. [[BUKeHrne HEOECHBIX TeN U
uXx cnyTHUKOB. 3akoHbl Kerepa. IlepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABMKYIIErocs ¢ yCKOPEHUEM.

Cuna tpenusi. Cyxoe TpeHue. Cuiia TpeHUs! CKOJIBKEHUS U CUJIa TPEHUS TTOKOSI.
Koaddumment tpenus. Cuna conpoTUBICHUS MPU JIBHXKEHUM TeJa B JKUJKOCTU WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHUS.

Hasnenue. ['mapocrarnueckoe gapinenue. Cuna Apxumena.

TexHuyeckre yCTpOHWCTBA M TEXHOJIOTMYECKHE MPOLIECChl: MOJIIMITHUKH,
JBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaGnronenue ABMKEHHUS Tell B MHEPUUAIbHBIX U HEMHEPLHAIBbHBIX CHCTEMax
OTCYETA.

[IpuHIMT OTHOCUTETBLHOCTH.

Kauenue AByX HUIMHIPOB WM 1IAPOB Pa3HON MACChl C OJJTUHAKOBBIM YCKOPEHUEM
OTHOCHUTEIBHO HEMHEPLUAILHOW CUCTEMBI OTCUETA.

CpaBHEHHE pPAaBHOACHCTBYIOLIEH MPUIIOKEHHBIX K TEIy CHUJI C IPOU3BEIACHUEM
MaccChl TeJla Ha €ro YCKOPEHHUE B MHEPLUAILHOW CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YIbTATE B3aUMOJICUCTBUS TEIL.

N3mepenue macce 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBEME U MMAICHUU.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKYM.

N3mepeHue paBHOJEHCTBYIOIIEH CHUJI MPU JBWKEHUH OpycKa IO HAKJIOHHOMU
IIJIOCKOCTH.

[IpoBepka rumoTe3bl 0 He3aBUCUMOCTH BPEMEHH JBHMKEHUS OpyCcKa Mo HAaKJIOHHON
IJIOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €r0 MAacCCHI.

HccnenoBanne 3aBUCUMOCTU CHUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pa3siie, OT uX Jedopmariuu.

N3ydenne NABUKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, NMEPEKUHYTOW 4Yepe3
nErKui OJIOK.

N3mepenue koddduiimeHTa TpeHUs 10 BEJIWYHWHE YIJIOBOro koddduimeHTta
3aBUCUMOCTH Frp(N).

WccnepoBanue nBuKeHUs OpycKa MO HAKJIOHHOW IUIOCKOCTH C MEPEMEHHBIM
KO3 (HULIUEHTOM TPEHHUS.



N3ydenune nBUKEHUs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomrotHo TBEpHoe Teno. IlocTymaTenpbHOE | BpamiaTelbHOE JBUKECHUE
TBEPAOTO TeNa. MOMEHT CHIIbI OTHOCUTENIBHO OCH BpauieHus. [lneuo cunsl. Ciioxxenue
CHUJI, IPUJIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxkecTH Tena.

YcnoBus paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCTOMUNBOE, O€3pa3TNIHOE PaBHOBECHE.

TexHHUecKHuEe yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI:  KPOHIUTEHH,
CTPOUTEJIBbHBIN KPaH, PEIIETYATHIE KOHCTPYKIIMH.

Hemoncmpayuu.

VY ci10BUsI paBHOBECHSL.

Bunsl paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, RPAKMUKYM.

HccenenoBanue yciaoBUi paBHOBECHUS TBEPAOIO TeJla, UMEIOLIETO OCh BPAILCHHUS.

KoHcTpynpoBanue KpOHIITENHOB U PACYET CUII YIIPYTOCTH.

N3ydenune ycToOM4nBOCTH TBEPAOTO TENA, UMEIOIIETO ITUIOIIAb ONIOPBI.

Tema 4. 3axonvt coxpaneHus 6 Mmexanuxe.

MMiynbCc MarepuasbHOM TOYKH, CHCTEMBl MAaTepUalbHBIX To4eK. LleHTp Mmacc
CHUCTEMBI MaTepUAJIbHBIX TOYEK. Teopema 0 JBUKEHNHU LIEHTpa Macc.

NMnynbe CHIIBI M1 MN3MEHEHHUE UMITYJIbCA TEIA.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKECHMUE.

MomeHT wummyibca MarepuanpHOM Toukd. [IpencraBieHue O COXpaHEHHH
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJISX.

PaGota cumel Ha MajgoM W Ha KOHEYHOM TepemernieHuu. [ 'paduueckoe
npecTaBieHne paboThl CUIIBIL.

MoIIHOCTb CHUJIBI.

Kunernueckass oHeprus MmaTepuaibHOM TO4ku. TeopemMa 00 HW3MEHEHUH
KMHETUYECKOW SHEPTUH MAaTEPUAIIBHOU TOYKH.

IloTeHnManbHple W HENOTEHUHAIbHbIE CUibl. [loTeHnManbHas BHEpPrus.
[lorenuuanbHas 3HEprus ynpyro aehpopMUpOBaHHON mpykuHbl. I[loTeHIManbHas
DHEPrUs TeJa B OJHOPOAHOM I'PaBUTALIMOHHOM Ioje. [loTeHuanbpHas dHeprus tena B
I'PaBUTALMOHHOM I10JI€ OJJHOPOIHOIO 11apa (BHYTpH U BHE 11apa). Bropas kocMuueckas
CKOpOCTh. TpeThsl KOCMUYECKAS] CKOPOCT.

Casi3p pabOTHl HEMOTEHLMATIBHBIX CHJI C U3MEHEHHMEM MEXaHUYECKOW SHEPTruu
CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUYECKON DHEPTUN.

Ypyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHue bepHymm [ WACAIBHOW JKUIKOCTHM KAaK CIEICTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU YHEPTUH.



TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE NPOLIECCHI: JABMIKEHHE PAKET,
BOJIOMET, KOTIEP, MPYKUHHBIN MUCTOJIET, THPOCKOI, (DUTYpHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

N3Mepenre MOIHOCTH CHUJIBI.

H3meHeHre sHepruu Teja MPU COBEPIICHUN PadOTHI.

B3aumHble mnpeBpalieHUsT KUHETUYECKOWM M TNOTCHUUAIBHOW JHEPrud MpHU
JNEUCTBUU HA TEJIO CUJIBI TSYKECTH M CHJIBI yIIPYTOCTH.

CoxpaHeHue dHepPTruu NMpu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenne nmnyiibea Tena o TOpMO3HOMY IIYTH.

N3mepennie CUibl TSITH, CKOPOCTH MOJEIH DJIEKTPOMOOUIIE U MOIIHOCTU CHUJIbI
TATH.

CpaBHEeHHE U3MEHEHUS UMITYJIbCA TeJla C UMITYJIbCOM CHIIBI.

HccenenoBanue cOXpaHeHNs UMITYJIbCA IIPU yIIPYTOM B3aUMOJEHCTBUH.

N3mepeHne KHHETUYECKOU YHEPTHUH TEJIA 110 TOPMO3HOMY ITYTH.

CpaBHEeHHE M3MEHEHMsI MOTEHIIMAJIbHOW SHEPIHMHM NPYXKUHBI C PabOTON CHIIbI
TPEHHUS.

Onpenenenre pabOTBl CUIBI TPEHUS TPH JABKCHUM Tela MO HAKJIOHHOW
IIJIOCKOCTH.

Paznen 3. MouiekyjsipHasi u3suka ¥ TEpMOJAMHAMHKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OcCHOBHBIE MTOJIOKEHUST MOJIEKYIIsIpHO-KMHeTHYeckoi Teopun (MKT), ux onbiTHOE
obocunoBanue. [uddysus. bpoyHoBckoe naBwkeHue. XapakTep ABIKCHHUS U
B3aMMOJICHCTBUS YaCTHUIl BelecTBa. MoOJenu CTpOECHHS Ta30B, KUIKOCTEH U TBEPIBIX
Tea U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATUX Mojenei. Macca u pa3Mepsl
mouiekyn (atomoB). KonuuectBo BemectBa. [locTostHHas ABoraapo.

TeroBoe paBHOBecue. Temmeparypa u cmocoObl e€ wusmepenwms. [llkama
temneparyp Llenbcus.

Mopenps uaeanbHOro raza B MOJIEKYJISIPHO-KMHETUYECKON TEOPUN: YaCTHILIBI T'a3a
JOBI)KYTCS XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

l'azoBble  3akoHbl. YpaBHeHue MeHneneeBa—Knanelipona. AOcoroTHas
temneparypa (mkana temnepatryp KensBuna). 3akon Jlanbrona. M3ompoiiecchl B
U7eabHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe npeacTaBieHne
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MEXAY JABICHUEM U CPEIHEW KMHETUYECKOW SHEPruel MoCTyNaTeabHOTrO
TEIJIOBOTO JABMKEHUS MOJIEKYJI UACaIbHOIO ra3a (OCHOBHOE YpaBHEHUE MOJIEKYJISPHO-
KMHETUYECKOW TEOPHH HJI€aJIbHOTO Ta3a).



CBsi3p aOCONIOTHOM TeMIepaTypbl TEPMOAMHAMHUYECKON CHCTEMBI CO CpeaHen
KMHETUYECKOW SHEPTUEN IMOCTYIIAaTEIbHOTO TEIIOBOTO ABMKEHHUS €€ YaCTHULL.

TexHndeckue yCTpocTBa M TEXHOJIOTHIECKUE TIPOIIECCHI: TEPMOMETP, OapoMeTp,
NOJIyYEHUE HAHOMATEPHUATIOB.

Hemoncmpayuu.

Mopenu nBUKEHHS YaCTUL] BEILECTBA.

Monenb OpOyHOBCKOTO TBUKECHHUSL.

Buneopomnuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUKEHUS.

Huddy3us xunkocTei.

Mogaens onbita LTepHa.

[IpuTskeHne MOeKyI.

Mopenu KpuCTaIINYECKUX PEETOK.

Hab6nronenue u vicciienoBaHuE U30IPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, RPAKMUKYM.

HccnenoBanne  mpomecca  yCTAHOBJIEHUs — TEIUIOBOIO — PAaBHOBECHS  NPH
TEII000MeHe MEXTy ropsueii U XOJI0THOM BOJIOM.

N3yueHue M30TEPMHYECKOro mpouecca (PEKOMEHIOBAaHO HCIIOJIb30BAHUE
1udpoBoii 1abopatopun).

N3ydenune n30X0pHOro npoiecca.

Nzyuenne n3obapHOTo mpoiecca.

IIpoBepka ypaBHEHUsI COCTOSHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbi.

Tepmonunamuueckass (T]J]) cucrema. 3agaHue BHEIIHUX YCJIOBUH ISt
TEPMOJMHAMHUYECKOM CUCTEMBbl. BHelmHne u BHyTpeHHUE napamerpsl. [lapamerpbl
TEPMOJMHAMUYECKON CHCTEMBI KaK CPEIHHME 3HAYEHUS BEIWYMH, OMUCBHIBAIOIIUX €€
COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe  Hawano  tepmoanHamuku.  CaMOIpPOM3BOJIBHAS — pellakcauus
TEPMOJMHAMUYECKON CUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mopenps uaeanpbHOro ra3a B TEpMOAMHAMHUKE — CHCTEMA YPABHEHUW: ypaBHEHUE
MenneneeBa—KnaneipoHa M BBIPAKEHUE ISl BHYTPEHHEW DJHEPIUH. Y CIOBHS
IIPUMEHUMOCTH 3TOM MOJEIIN: HU3KAsl KOHIEHTPALMs 4YacCTHULl, BBICOKHME TEMIIEPATYPBI.
BripakeHue 111 BHyTPEHHEN YHEPTUM OJJHOATOMHOI'O UJIEAJIBHOTO Ia3a.

KBa3ucrarnueckue u HECTaTHUYECKUE MPOLECCHI.

OnemeHTapHas pabota B TepMmoAuHaMHKe. Bwlumcienune paboTbl mo rpaduky
nporecca Ha pV-aquarpamme.

Tennonepenaua KaK croco0 WU3MEHEHHUS BHYTPEHHEU DHEPTHUU
TEPMOJMHAMMYECKOM  cucTeMbl  0e3  coBepuieHuss  padotel.  KonBekuus,
TEIUIONPOBOAHOCTD, U3TyUYECHHE.



KomnuecTBo TermoTel. Temno€MKoCTh Tena. Y 1esibHas U MOJISIPHAS TEILIOEMKOCTH
BellecTBa. YpaBHeHHe Maiiepa. YaenbHas TEIUIOTa CTOpPaHUsl TOIUIMBA. Pacuér
KOJIMYECTBA TETUIOTHI ITpH Terutonepeaayde. [lorstue o6 agmabatHoM mporecce.

IlepBblii 3aKOH TEpMOJIMHAMUKHU. BHyTpeHHss 3HEprust. KonnmuecTBo TEMIOTHI U
paboTa KaKk Mepbl U3MEHEHUS! BHYTPEHHEN SHEPTUH TEPMOANHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEPMOAMHAMUKHU IS PABHOBECHBIX ITPOLECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbl MPOXOAUT €IAUHCTBEHHAS
aguabarta. AGCONIOTHAs TeMIIepaTypa.

BTopo#i 3akOH TEpMOJMHAMUKHU ISl HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepenarb TEIUIOTYy OT 0oJiee XOJOJHOTO Tela K Oosiee HarperoMy 0e3 KOMITeHCaluu
(Knaysuyc). HeobpatuMocTs TpUpOAHBIX TPOIIECCOB.

[TpuHumne! nectus TerioBeix MamuH. KII/I.

MaxkcumanbHoe 3Hauenue KITJI. [ukn Kapho.

DKOJIOTUYECKUE ACIIEKThl MCIIOJIb30BAHUS TEIUIOBBIX JABUTATENed. TermoBoe
3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

TexHuyeckre YCTpOHCTBA M TEXHOJOTUYECKUE IPOLIECCHI: XOJOJWIIbHUK,
KOHJUITMOHEDP, MAHW3EIbHBIA W KapOIOpAaTOPHBIA JBUTATENW, IMapoBas TypOuWHa,
NOJIYYEHHE CBEPXHM3KUX TEMIEpaTyp, VYTWIM3aLHS «TEIUIOBBIX» OTXOAOB C
UCIOJIb30BAaHUEM TEIUJIOBOIO0 HAcOCa, YTUIM3AlMs OMOOPraHWYeCKOro TOIUIMBA JJis
BBIPAOOTKH «TETIJIOBOM» M DJIEKTPOIHEPTUH.

Hemoncmpayuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHuN.

Bo3nyuHoe orauso.

CpaBHeHUE yAEIbHBIX TEINIOEMKOCTEN BEILIECTB.

Crioco0Obl U3MEHEHHSI BHYTPCHHEH SHEPTHH.

HccnenoBanue aquabaTHOTo mpoiiecca.

KomnproTepHble MOJIENN TEMIOBBIX IBUTATEIIECH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, nPAKMUKYM.

N3mepenne yaenpbHON TEIIIOEMKOCTH.

HccnenoBanue mpouecca OCTHIBAHUS BELIECTBA.

HccnenoBanue aquadaTHOro mpoiiecca.

N3ydeHnne B3aMMOCBSI3M DHEPIUU MEKMOJIEKYJIPHOTO B3aUMOJIECHUCTBUS U
TeMIIEPaTypbl KUIIEHUS KUJIKOCTEM.

Tema 3. Acpecamnvie cocmoanusn geuwyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHAeHcanus. Vcmapenrue u kureHue. Y AelbHas TEIioTa
napooOpa3oBaHusl.

HacelleHHble M HEHAChIIIEHHBIE Tapbl. KauecTBEHHAs! 3aBUCUMOCTD IIJIOTHOCTH U
JABJICHUSl HACBIIEHHOTO TMapa OT TEeMIEpaTypbl, MX HE3aBUCUMOCTb OT 00BEMA
HACBIIIEHHOIO Mapa. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT IABJICHUS B KUJIKOCTH.



BrnaxHocTts Bo3ayxa. AGCOMIOTHAS U OTHOCUTEIbHAS BIAXKHOCTb.

Teépmoe tenmo. Kpucramnuueckue u amopdHbie Teiaa. AHHU30TPOIHUS CBOMCTB
kpuctauioB. [lmaBienne w Kpucraumsauus. YJIEIbHAas TEIUIOTA IUIABJICHUS.
CyO6numarus.

Hedopmanuu TBEpHOro Tena. Pactsokenue m cxatue. Ciasur. Moaynbs FOHra.
[Ipenen ynpyrux aegopmariuii.

TemnoBoe pacummpeHue >KUAKOCTEH W TBEPABIX Ted, O0BEMHOE M JUHEIHOE
pacuipenre. AHrapMOHU3M TEIUIOBBIX KOJEOaHWI YacTHI] BElIEeCTBA KaK MPUYHHA
TEIJIOBOTO paclIMpeHus Tell (Ha Ka4eCTBEHHOM YpOBHE).

[IpeoOpazoBanue s3Heprun B (a30BbIX MEPEX0/IaAX.

VYpaBHeHue TeniaoBoro OamaHca.

[loBepxHocTHOe HaTsKkeHHE. KodQOUIIMEHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanumnspuaeie sBnenus. JlaBieHue moa UCKPUBIEHHOM IMOBEPXHOCTBIO JKHIKOCTH.
®opmyna Jlaruiaca.

TexHuyeckue yCTpoMCTBAa M TEXHOJOTHYECKUE MPOLECCHI: KUIAKUE KPUCTAJUIBL,
COBPEMEHHBIE MaTEPUAIIBI.

Hemoncmpayuu.

TennoBoe pacupeHue.

CBOICTBA HACBHILLICHHBIX NIAPOB.

Kunenune. Kurnenue npu noHM>XEHHOM JIaBJICHUM.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OnBITEI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanunnspasie siBneHus.

Moenn HEHBIOTOHOBCKOM JKUIKOCTH.

Croco0Obl U3MEepEHUs BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABIEHUS KPUCTAIUINYECKOTO BEILIECTBA.

Buasr nepopmarmii.

Ha6nronenue manpix nedopmariu.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, npaKmuKym.

N3ydenne 3aKOHOMEPHOCTEN UCITAPEHNUS JKUIKOCTEN.

N3mepeHne yaenbHOM TEMIOTHI IJIABJICHHUS JIbJA.

N3ydeHune cCBOMCTB HACKIIICHHBIX MTAPOB.

W3mepenne aOCOMIOTHONW BIAXKHOCTH BO3JyXa M OIEHKa Macchl IMapoB B
ITOMEILEHNH.

N3mepenne ko3P duiineHTa moBEpXHOCTHOTO HATSKEHUSI.

N3mepenne monyns FOnra.

WccnenoBanue 3aBUCUMOCTH JiehopMaliii pe3MHOBOI0 00pa3iia OT MPUII0KEHHOU
K HEMY CHJIBL.



Paznea 4. dnekrpoanHamMmuka.

Tema 1. dnexkmpuueckoe none.

OnekTpu3anusi Tea M €€ NpOosBICHUs. OJNeKTpuueckui 3apsia. JBa Buna
ANEKTpUYECKUX  3apsiaoB. [IpOBOOHMKHM, [UANEKTPUKA M IMOJYNPOBOJHHKHU.
DJIeMEHTapHbBIN 3JIEKTPUYECKUN 3apsal. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTr0 3apsia.

B3aumogaeiictBue 3apsaaoB. Toueunslie 3apsaasl. 3akoH KynoHa.

DnekTpudeckoe nose. Ero aeiictBre Ha 3JIEKTPUUYECKHUE 3aPSIIbI.

Hanpspx€anocTs anekTpudeckoro nostst. [IpooHsiit 3apsia. JInany HanpsyKEHHOCTH
ANEKTPUUYECKOTO ToJIs. OTHOPOIHOE IIIEKTPUUECKOE TTOJIE.

[ToTeHIMaNBbHOCTh ANEKTPOCTATUYECKOTO TMOoJsA. Pa3HOCTh NOTEHIMAIOB U
HanpspkeHue. lloreHnumaneHas dSHeprus 3apsiga B AJIEKTPOCTATUYECKOM  IIOJIE.
[Torenuuan snekTpocTaTudeckoro moJis. CBsi3b HANPSXKEHHOCTH TOJISI U PAa3HOCTH
NOTEHIIMAIIOB I JJIGKTPOCTATUYECKOrOo MoJisi  (KaKk OJHOPOJIHOTO, TaK U
HEOJHOPOHOTO).

[IprHIMI Cynepno3uLAN dIEKTPUIECKUX TOJIEN.

[Tone Toueunoro 3apsma. Ilome paBHOMEepHO 3apsukeHHOU cdeprl. [lome
paBHOMEpPHO 3apspkeHHOro mo o0béMy mapa. [lome paBHOMEpPHO 3apsKEHHOM
OeckOoHEUHOM TUIOCKOCTH. KapTuHbl JHHUN HanpsHKEHHOCTH OATUX MOJed W
AKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEN.

IIpOBOIHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHUS 3aPAI0B.

JIM3IIEKTPUKU B DJIEKTPOCTATHYECKOM mMoJie. J(ManekTpudeckass MpOHULIAEMOCTD
BEILIECTBA.

Konpencatop. OneKTpOEMKOCTh KOHAEHCATOPA. IJIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa.

[TapannensHoe coenuHeHne KOHIEHcaTopoB. llocnenoBarenbHoe coeauHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

JIBM>KEHUE 3apsSyKEHHOM YaCTHIIbI B OJTHOPOJIHOM BJIEKTPUUECKOM TOJIE.

TexHuyeckue yCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI:  AIEKTPOCKOIL,
AIIEKTPOMETP,  DIEKTPOCTATHYECKas  3allluTa, 3a3eMJIEHHE  DJIEKTPONPUOOPOB,
KOHJIeHCATOphI, renepaTop Ban ne ['paada.

Hemoncmpayuu.

YCTpONCTBO M IPUHIIUII IEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE T0JI€ IBYX 3apsiKEHHBIX IIACTHUH.

Mogens anekTpocTaTudeckoro reneparopa (Ban ne I'paada).

[IpoBOAHUKH B AIEKTPUUYECKOM MOJIE.

DJIIEKTPOCTATUYECKAS 3aLIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITOCTOSIHHOM 1 MEPEMEHHON EMKOCTH.



3aBUCUMOCTh 3JIEKTPOEMKOCTH MJIOCKOTO KOHJIEHCATOpa OT IUIOLIAAU IJIACTHH,
PACCTOSTHUSI MEXK1y HUMU U TUDJICKTPUUECKON MMPOHUIIAEMOCTH.

DHeprus 3JMEKTPUIECKOTO MOJIs 3apsHKEHHOTO KOHJIeHCcaTopa.

3apsiaKa 1 pa3psiKa KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, RPAKMUKYM.

OneHka cuil B3auMOJIEHCTBUS 3apsKEHHBIX TETl.

HaGnronenue mpeBpaiieHus SHEPTHH 3apsDKEHHOTO KOHJIEHCATOpa B DHEPTHUIO
U3JIy4EHUsI CBETOAMO/IA.

N3ydenune npoTekaHus TOKa B LIETH, COAEPKAIIEN KOHAEHCATOP.

Pacnipenenenrie pa3HOCTH MOTEHUMATIOB (HAMPSKEHUsS) MPU MOCIEA0BATEIILHOM
COEIMHEHNH KOHJIEHCATOPOB.

Hccenenosanue paspsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannslit 31eKmpudecKuii mok.

Cuina toka. [IocTOsIHHBIN TOK.

VYcioBus CynmeCTBOBaHUS OCTOSIHHOTO JIEKTPUYECKOTO TOKA. MICTOUHMKH TOKa.
Hanpsoxenue U u D/1C [1.

3akoH OMma aJ1 y4acTKa Lenu.

DIIEKTPUYECKOE COMPOTUBJIEHUE. 3aBUCUMOCTh COINPOTUBIICHUS OJHOPOIAHOTO
OPOBOJHMKA OT €ro JUIMHBI W IUIOIIAAM IONEPEYHOrO CEYEHUs. Y AEIbHOE
COITPOTUBJICHUE BELIECTBA.

[TocnenoBarenbHOE, NapaIEIbHOE, CMEIIAHHOE COEIUHEHHE MPOBOJIHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux nenei. [Ipasuina Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH [xoyns—Jlenna.

MOIIHOCTh 3JIEKTPUYECKOTO0 TOKa. TeruoBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucrope.

OJIC u BHyTpeHHEE CONPOTHUBICHUE HCTOYHHMKA TOKa. 3aKkoH OMa isi MOJHOU
(3aMKHYTOI) AJIeKTpUUECKOM 11enH. MOIIHOCTh UCTOUHKKA ToKa. KOopoTkoe 3aMbIkaHue.

KonzencaTop B ienu NOCTOSTHHOTO TOKA.

TexHudeckne yCTPOMCTBA M TEXHOJIOTHMYECKUE TMPOLECCH:  AMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUHK FJICKTPUUECKON IHEPTUH.

Hemoncmpauyuu.

N3mepeHne cuitbl TOKa U HAPSHKEHUSL.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANPSHKEHUS U1l pE3UCTOPA, JIaMIIbI
HAKAJIMBAHUS U CBETOAMOMA.

3aBUCUMOCTh COIMPOTUBJICHUS [UWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOILA/IN TIOTIEPEYHOTO CEUYECHHS U MaTepuaa.

HccnenoBanne 3aBUCMMOCTH CUJIbI TOKAa OT COINPOTHUBIICHHS MPU MOCTOSHHOM
HaIPSKEHUH.



[Ipssmoe m3mepenne D/]C. KopoTkoe 3aMbIkaHHE TaJIbBAHUYECKOTO 3JEMEHTA U
OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crioco0sb1 coennHeHust ICTOYHUKOB Toka, DJIC Oarapeii.

HccnenoBanue pa3HOCTH MOTEHLMAJIOB MEXKIY MOJIOCAMU UCTOYHMKA TOKA OT
CWJIbI TOKA B LICIIN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKmMuKym.

HccnegoBaHue CMEIIAHHOTO COEUHEHUS PE3UCTOPOB.

W3mepenue yaenbHOro COpOTUBIEHHS IPOBOJHUKOB.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa OT HANpsDKEHWs JJI1  JIAMIIbI
HaKaJIBaHUsL.

VYBennuenue npeniesia u3MepeHus amnepMerpa (BoJabTMETpa).

N3mepenne 3/1C 1 BHYyTPEHHETO CONMPOTUBICHUS UICTOYHUKA TOKA.

UccnenoBanue 3aBucumoctu J/1C rajbBaHUYECKOTO 3JEMEHTA OT BPEMEHU IIPU
KOPOTKOM 3aMbIKaHUH.

HccnepoBanue pa3HOCTH MOTEHIMAIOB MEXAY IMOJOCAMU HCTOYHMKA TOKAa OT
CUJIBI TOKA B LIEIIH.

HccnenoBaHue 3aBUCUMOCTH MTOJIE3HON MOIIIHOCTY HCTOYHUKA TOKA OT CUJIBI TOKA.

Tema 3. Toxu ¢ paznuyunvix cpeoax.

OnexTpuyeckas  NPOBOJMMOCTb  PA3JIMYHBIX  BELIECTB.  DJIEKTPOHHAs
MIPOBOJIMMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTb CONPOTUBIEHUS METAIOB OT
TeMiiepatypbl. CBEpXIpOBOIUMOCTb.

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpoBOIHUKH. CobcTBeHHas u pUMECHas POBOIUMOCTb
NoJynpoBOAHUKOB. CBoiicTBa p—n-niepexoa. [loaynpoBogHIKOBbIE TPUOOPHI.

DNEeKTPpUYECKUA TOK B JJIEKTPOJIUATAX. IJIEKTPOJUTUYECKAS JTUCCOLUALMA.
Onextposn3. 3akoHbl Dapajes JIsl SIEKTPOIU3a.

OnexTpuyeckuil ToK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSITENBbHBIN pa3psi.
Pasnuynble TUIIBI caMOCTOSITENLHOTO pa3psaa. Monnus. [1nazma.

TexHHnuecKue yCTpOICTBA U MPAKTHYECKOE MPUMEHEHHE: Ta30pa3psIHbIE JaMIIbl,
AJIEKTPOHHO-JIy4eBasi TPyOKa, MOJYNPOBOJHUKOBBIE HPHUOOPHI: IHOJ, TPAaH3HUCTOD,
dboToanoa, CBETOAMOJ, TajlbBaHWKA, padUHUPOBAHWE MEIM, BBIILJIABKA ATIOMUHUS,
AJIEKTPOHHASI MUKPOCKOIIHSL.

Hemoncmpayuu.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsl 3nekTpoauza dapazes.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHEHHE IPOBOJUMOCTH METAJIJIOB U MOJIYIPOBOIHUKOB.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.



Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, npaKmuKym.

Hab6nronenue anexktponmsa.

N3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

Hccnenoanne 3aBUCUMOCTH COMTPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOMA.

Pu3nYecKuil MPaKTUKYM.

Croco6pl n3mMepenusi GU3NIECKNX BEIMYUH C UCIOJIb30BAHUEM aHAJOTOBBIX U
U(QPOBBIX H3MEPUTETBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYHMKOBBIX CHCTEM.
AOCOIJIIOTHBIE M OTHOCHUTENIbHbIE MOTPEIIHOCTH H3MEPEHUN (PU3MUYECKUX BEITUYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHNEe KOCBEHHBIX U3MEPEHUH, UCCIEAOBAHUI 3aBUCUMOCTEN (PU3UUECKIX
BEJIMYMH, MPOBEPKA TMPEMIOKECHHBIX THUIMOTE3 (BHIOOp H3 paboOT, OINHUCAHHBIX B
TEMAaTUYECKUX pazfiesiax «YUYeHUUYECKUH OSKCHEPUMEHT, jabopaTopHble paboThI,
MPAKTUKYM ).

MexnpeaMeTHbIe CBA3M.

Nzyuenne kypca ¢pusuku yriyonéaHoro ypoBHs B 10 kiacce ocymiecTBIsieTCs ¢
Y4ETOM COJIEPKATEIIBHBIX MEKITPEAMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OMOJIOTHH,
XUMUH, reorpaduu 1 TEXHOJIOTHH.

Meosiwcnpeomemnole nonamus, C6A3AHHbIE C UYUEHUEM MEmMO0008 HAYUHO20
nO3HAHUA: SBICHUE, HAYIHBIA (PaKT, TUIIOTE3a, (PU3nyecKas BeIUUNHA, 3aKOH, TEOPHSI,
HAOJIIO/IEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJElb, HU3MEPEHHE, MOTPEIIHOCTU
U3MEpPEHU, U3MepUTEIbHbIE MPUOOPHI, LIUPPOBaAs 1abOpaTOPHSL.

Mamemamuka: penieHue cucteMbl ypaBHeHUH. JInHeltnas ¢yHkuus, napadora,
runepOona, ux rpaduxu u ceorctea. Tpuronomerpudyeckrue GyHKIUN: CUHYC, KOCUHYC,
TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXAECTBO. BEKTOpbl U HX
MIPOEKIMHU HA OCH KOOPJAHMHAT, CJI0KEHUE BEKTOPOB.

buonocusa: mexanuuyeckoe NBW)KEHHE B KMBOHM mpupojae, auddysus, ocMmoc,
TEMJI000OMEH JKHUBBIX OPTraHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPY KAIOIIEH Cpelibl,
YTHIM3AIMsg ~ OMOOPTaHWMYECKOTO  TOIIMBA  JUIsl  BBIPAOOTKH  «TEIUIOBOW» W
ANEKTPOIHEPTHH, MOBEPXHOCTHOE HATSKEHUE W KalWJUISIPHBIE ABJICHUS B MPUPOJIE,
ANIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumusa: NUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB M MOJIEKYJ, MOJb
BEILIECTBA, MOJISIpHAs Macca, IOJYyYeHHUE HAHOMAaTepualioB, TEIJIOBBIE CBOMCTBA
TBEPABIX TEJ, XKUAKOCTEH M Ta30B, KUJKUE KPHUCTAIUIbI, AJIEKTPUUYECKUE CBOWUCTBA
METAIJIOB,  JJEKTPOJIUTUYECKAass  JUCCOLMALNS,  TajdbBaHMKA,  AJIEKTPOHHAS
MUKPOCKOTIUSI.

TI'eocpagpua: BnaxxHocTh BO3Ayxa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeodbpa3oBaHUe JBUKEHUN C UCIIOJIH30BAHUEM MEXAHU3MOB, YUET
CyXOro M XHUJKOTO TPEHUSI B TEXHUKE, CTATUYECKHE KOHCTPYKUHMH (KPOHIITEH,



pem€Tyarble KOHCTPYKLHMH), HUCIOJIb30BAHUE 3aKOHOB COXPAHEHHsS MEXaHUKH B
TEXHUKE (TMPOCKOI, BOJOMET U IPYrUe), IBUraTelb BHYTPEHHErO CrOpaHUs, IapoBast
TypOuHa, OBITOBOW  XOJOAWJIBHUK, KOHAWLMOHEpP, TEXHOJOTHH  IOJy4YEHHUs
COBPEMEHHBIX MAaTE€pUAIOB, B TOM YHUCJIIE HAHOMATEPUAIOB, U HAHOTEXHOJIOI'MH,
AJIEKTPOCTATUYECKAS 3aLIUTA, 3a3€MJIEHUE JIEKTPOIIPUOOPOB, Ta30pa3psiAHbIE JIAMIIBL,
MOJIYTIPOBOTHUKOBBIE IPUOOPHI, radbBaHUKA.

11 KJIACC

Paznea 4. JaekTpoanHamMmuka.

Tema 4. Macnummnoe noJe.

B3anmoneiicTBrEe NOCTOSIHHBIX MAarHUTOB M MPOBOAHUKOB C TOKOM. MarHutHoe
none. Bexkrop marauTHOM MHAyKUuu. [IpHHIUMI Cynepno3suuyyd MarHWTHBIX ITOJIEH.
JIvHMM MarHUTHOW MHAYKIIHH.

MarHuTHoe I1oJie MPOBOJHHMKA C TOKOM (IPSMOIO IPOBOJHUKA, KAaTYIIKH W
KpyroBoro Butka). OneIT Dpcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHua, e€ HanmpaBieHUE U MOJYJb. /[BH)KEHHE 3apsHDKEHHOW YacTULbI B
OJTHOPOJHOM MarHuTHOM mose. Pabota cunel Jlopenna.

MaruuTtHoe nosne B BeuectBe. PeppoMarHeTUKH, MMapa- U JUaMarHeTHKU.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: MPUMEHEHUE
NOCTOSIHHBIX MAarHHUTOB, JJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, JJIEKTPOJIBUTATENb
SAxobu, yCKOpUTENN 3JIEMEHTAaPHBIX YaCTHIL.

Hemoncmpavyuu.

KaptruHa nuHUI MHAYKIIMK MarHWTHOTO TOJISL TOJIOCOBOTO M MOJAKOBOOOPA3HOIO
NOCTOSIHHBIX MarHuTOB.

KapTtrHa nuHUI MarHUTHOW MHIYKUWHU IOJISI IJIMHHOTO NPSIMOrO MPOBOAHHUKA U
3aMKHYTOI'0 KOJIBIIEBOT'O MPOBOIHUKA, KATYLIKH C TOKOM.

B3anmoneicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

Habmonenue nBrxeHus Myyka JIeKTPOHOB B MAarHUTHOM TIOJIE.

[IpuHIMI ASHCTBUS 3IEKTPOU3MEPUTENHHOTO MPUOOpPa MarHUTOAIEKTPUUYECKOM
CUCTEMBL.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJISL TIOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBONUCTB (eppOMarHeTUKOB.

Hccnenoanue 1eMCTBHSI MOCTOSIHHOTO MarHWTa HA PaMKy € TOKOM.

N3mepenune cuiibl AMmnepa.

N3ydenne 3aBUCMMOCTH CHIIBI AMIIEPA OT CUJIbI TOKA.



OnpeneneHrve MAarHUTHOW MHAYKIIMKA HAa OCHOBE U3MEPEHHUsSI CUIIbl AMIIepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBrieHne 351eKTpPOMarHuTHOM MHAYKUMH. [I0TOK BEKTOpa MarHUTHOW MHIYKIIUH.
OJIC wuHaykuuu. 3aKOH DJJEKTpoMarHuTHoul wuHAykiuu Dapanes. Buxpesoe
anekTpudeckoe mnoe. Toku Pyko.

OJ1C unayKuuu B IPOBOIHUKE, JBUKYIIEMCS B OJTHOPOJHOM MarHUTHOM TOJIE.

IIpaBuino Jlenna.

NunyktuBHOCTh. KaTylika HHAYKTUBHOCTH B LIETIH MMOCTOSIHHOTO TOKA. fIBIeHue
camonHayKiuu. JIC caMOMHIYKIIMH.

DHeprust MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DIEeKTpOMarHuTHOE MOJIE.

TexHuyeckre yCTpoUuCTBAa U TEXHOJOTHMYECKUE MPOLIECChl: MHAYKIIMOHHAS T€Yb,
COJICHOM /I, 3aIl1Ta OT 3JEKTPU3ALNH TEJI IPU JBUKEHUU B MATHUTHOM T0OJIE€ 3EMJIU.

Hemoncmpayuu.

HaGnronenue SsBIeHUS 2IEKTPOMAarHUTHON HHIYKITHH.

UccnenoBanne 3aBucumoct IJIC HMHAYKIMM OT CKOPOCTH H3MEHEHUS
MarHUuTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tanennrie MmarauTa B aTFOMUHUEBOM (MEIHOMN) TpyOe.

SIBreHre caMOMHTYKIIUH.

UccnenoBanue 3aBucumoctu DJ{C caMOMHIYKIIMHM OT CKOPOCTH U3MEHEHUS CUJIbI
TOKa B LEIN.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, RpAKMUKYM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOM MHIYKIIHH.

Onpenenenre MHIYKIIMU BUXPEBOTO MArHUTHOTO TOJISI.

Uccnenosanue siBICHUS] CAMOUHIYKIIUH.

COopka Mo1eNu 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nea 5. Kosie0anus v BOJIHEI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOIHBIE KOJICOAHNS.

["apmonnueckue konebanus. KuHemaTnueckoe W JMHAMUYECKOE OIMHUCAHHE.
DHepreTuueckoe OINKCaHuE (3aKOH COXPAHEHUS MEXaHM4YeCKoW sHepruu). BniBon
JUHAMUYECKOTO OINUCAHUSI TAPMOHUYECKUX KOJIEOAHUH M3 HMX DHEPreTUYECKOTOo U
KMHEMATHUYE€CKOTO OMUCAHMUS.

Amvmutyga u Qasa koneOanHuil. CBsA3b aMIUIUTYIbl KOJICOAHHM HMCXOTHOM
BEJIMYMHBI C aMIUTUTYJIaMU KoJieOaHU €€ CKOPOCTH U YCKOPEHHUS.

Ileppuon wm wuactora konebanuii. Ilepmon wmanbplx CBOOOJHBIX KOJeOaHUN
MaTeMaTU4ecKoro MasatHuka. [lepuos cBoOOAHBIX KOJI€OaHUI MPYKUHHOTO MASITHUKA.



[lonstTe o 3aryxaromux KoieOaHusX. BoiHyXkaeHHble KoneOaHusi. PezoHaHC.
Pe3sonancHas kpuBas. BrausHue 3aryxaHus Ha BHMJ PE30HAHCHOW KPHUBOM.
ABTOKOIE0aHUSI.

TexHHYeCcKHe YCTPOMCTBA M TEXHOJOTMUYECKHE IIPOLECCHI: METPOHOM, 4Yachl,
KayeJly, My3blKaJIbHbIE HHCTPYMEHTHI, celicMorpad.

Hemoncmpavyuu.

3anuch KoJaebaTeabHOrO IBUKECHHUS.

HaGuntoieHne He3aBUCMMOCTH NEpHOAA MajblX KoJieOaHWM rpy3a Ha HHUTU OT
aAMIUIUTYbI.

HccnenoBanue 3aTyXawIIUX KOJEOAHWH M 3aBUCUMOCTH IE€puojia CBOOOIHBIX
KoJie0aHUM OT COMPOTUBIICHUSI.

HccnenoBanne konebaHWil Tpy3a HAa MACCHUBHOM TpPYyXHHE C  IEJbIO
(opMHpOBaHHUS MTPEACTABICHUN 00 U€aNIbHON MOJENN MIPYKUHHOTO MasTHUKA.

3aKOH COXpaHEHUs SHEPTUU NPU KoJIeOaHUIX I'py3a Ha MpYKUHE.

HccnenoBanue BoIHYKIESHHBIX KOJICOAHHIA.

Ha6nronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomol, nPAKMUKYM.

N3mepenne mnepuona CBOOOAHBIX KOJEOAHWH HUTSHOTO U IPYXKUHHOTO
MasiTHUKOB.

N3ydeHnne 3aKkOHOB ABMXKEHHUS TEJa B X0/I€ KOJIeOaHH Ha ypyrom mojBece.

N3yyeHue ABMKEHUS HUTSAHOTO MasiTHUKA.

[IpeoOpa3oBaHue SHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yoObIBaHUS aMIUIMTYAbl 3aTyXalOLUIUX KOJIeOaHU.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaAHUM.

Tema 2. dnekmpomazcnumnule Koaedanus.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JEKTPOMAarHUTHbIE KoJeOaHUA B
UaeaIbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBsi3b aMIIUTY/bI 3apsia
KOH/IEHCAaTOpa C aMILTUTYI0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHHsI SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYPE.

3aTyxaroniue AIIEKTPOMArHUTHBIE KOJIeOaHMsI. BrinyxeHHbIe
AIIEKTPOMArHUTHBIEC KOJIeOaHusI.

ITepemeHHbI# TOK. MOIIIHOCTB MEPEMEHHOT0 TOKa. AMIUIMTYTHOE U ICHCTBYIOIIEE
3HaY€HUE CWJIbI TOKA U HAIIPSKEHUS NIPU Pa3IMUHON (popMe 3aBUCUMOCTH [TEPEMEHHOTO
TOKa OT BPEMEHHU.

CHuHycOMJQIbHBIA TNEPEMEHHBIA TOK. Pe3ncrop, KOHAEHCAaTOp M KaTyllka
UHAYKTUBHOCTH B ILI€NM CHHYCOMJAIBHOIO IIEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpsikeHUN.

Wneanpupiii  Tpancopmarop. IlpomsBoactBo, mnepenaya u  noTpebrieHHe
ANEKTPUYECKOU YIHEPTHH.



OKOJIOTHYECKHE PUCKH TMpPU MPOU3BOJACTBE ANEeKTposHepruu. KynbTypa
HCIIOJIb30BaHNs DJIEKTPOIHEPIUU B IIOBCEIHEBHOM KU3HHU.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: AIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUU DJIEKTpOIIepe1ay.

Hemoncmpayuu.

CBOOOTHBIC AIMEKTPOMATHUTHBIE KOJICOAHUS.

3aBUCHUMOCTh YacCTOThI CBOOOJHBIX KOJEOAHWN OT MHAYKTHBHOCTU U EMKOCTH
KOHTYpa.

OcuusiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMIUX IEKTPOMArHUTHBIX KOJIEOAHHIA.

Mojenb 3JIEKTPOMAarHUTHOTO TEHEPATOPA.

BrinyxaeHHbIe CHHYCOUIaIbHbIE KOIeOaHusl.

Pe3ucrop, karynika MHAYKTUBHOCTH M KOHAEHCATOP B LEMH IEPEMEHHOTO TOKA.

Pe3oHaHnc 1mpu  MOCIENOBATENIBHOM  COEIWHEHUM  PE3UCTOpa,  KaTYIIKH
VHIYKTUBHOCTH ¥ KOHJIEHCATOPA.

VY CTpoHCTBO M IPUHITUT ICUCTBUS TpaHCHOpMaTOpa.

Mopens TMHUY NEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, RPAKMUKYM.

N3yuenue tpancpopmaropa.

HccenenoBanne nNEpEMEHHOrO TOKAa 4Yepe3 IOCIEA0BATENIbHO COEOUHEHHBIE
KOHJIEHCATOp, KaTYyLIKy U PE3UCTOP.

Hab6nronenue 351eKTpoMarHuTHOTO pe30HaHCa.

HccnenoBanue paboThl MCTOUHUKOB CBETA B LIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMmpOMaZHUMHbBLE G0JIHbI.

MexaHnueckue BOJIHBI, YCIOBUA MX pacnpocrpaHeHus. [lomepeunsie u
IIPOJI0JIbHBIE BOJIHBI. [lepro, CKOpoCTh paclpocTpaHeHus U JyiMHa BOJIHbL. CBOKCTBA
MEXaHUYECKUX BOJIH: OTpaXKEHUE, IpesioMiIeHne, uHTepdepeHus u gudpakius.

3Byk. CkopocTb 3ByKa. [ poMmkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsi3HEHUE OKPYIKAOLIEN CPEBI.

DONEeKTPOMAarHUTHBIE BOJIHBI. YCIIOBUS W3JIyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opueHTannsi BEKTOPOB B 3JIEKTPOMATHUTHOM BOJIHE.

CBOICTBA 3JIEKTPOMAarHUTHBIX BOJH: OTpPaXXEHUE, MPEIOMIIEHUE, MOJIpU3alus,
uHTepdepeHus u gudpakiusi.

[Ilkana 3J€KTPOMarHUTHBIX BOJH. [IpMMEHEHWE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguOCBsI3U U TeNeBUACHU. Pannonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIbI.



TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, pajap, paauonpUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
YJIBTPa3BYKOBasl TMATHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OO0pa3oBaHue ¥ pacIpOCTPAHEHUE TONIEPEUHBIX U IPOAOIbHBIX BOJIH.

Konebmtomieecs Tei10 Kak UCTOYHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUIA.

HabutoieHue otpakeHus U NpeaoMIIEHUS] MEXaHUYECKUX BOJIH.

Habumtonenue nnrepdepeHny u AMPpakiuy MEXaHUUYECKUX BOJIH.

AKyCTHYECKHI PE30HAHC.

CBoiicTBa ylIbTpa3ByKa U €ro MIPUMEHEHHUE.

Habmoienue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAON U YaCTOTOM
KOJe0aHU.

HccenenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: OTPaXXEHHUE, MPEIOMIICHHE,
noJisipu3anus, rudpakuus, uHTepdepeHIus.

Oo6nHapyxeHue nHHPAKPACHOTO U YIABTPAPUOIETOBOTO U3ITyICHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomol, nPAKMUKYM.

N3yuyenue napameTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacnpoCTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonHEHOE pacIpoCTpaHEHHWE CBETa B OJHOpOAHOU cpene. Jlyu csera.
To4eyHbIN UCTOYHUK CBETA.

OtpaxeHnue cBera. 3akoHbl OTpaxeHus cBera. lloctpoeHue uzoOpakeHuUi B
1ockoM 3epkaiie. Cpepuueckue 3epkana.

[Ipenominenue cBera. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCONIOTHBIA TMOKA3aTelb
npenomieHuss. OTHOCHTENBHBIN MOKa3areiab npesomiieHus. [IoCTOSIHCTBO 4YacTOTHI
CBETa U COOTHOIICHHE UIMH BOJIH IIPH IEPEXOAEC MOHOXPOMATHYECKOTO CBETA Yepe3
IPaHUILY PA3ENa IBYX ONTUYECKUX CPEL.

Xon myueit B mpusme. Jucnepcus ceeta. CrnoxHbIi coctaB Oenoro ceera. LgerT.

IlonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIl yros mNOJHOTO BHYTPEHHETO
OTPAKEHMUS.

Cobuparomue u paccenBaromye JuH3bl. ToHkas 1uH3a. POKYyCHOE pacCTOsSHUE U
ONTHUYECKAsl CHUJIa TOHKOW JMH3BL. 3aBUCUMOCTb (POKYCHOTO pACCTOSHHS TOHKOH
cheprueckoit IMH3bI OT €€ TeOMETPUHU M OTHOCUTEIHHOTO MOKA3aTENsI MPEIOMIICHHUS.

@opmyJsia TOHKOU JIMH3BL. Y BEIMYEHHUE, 1aBAEMOE JIMH30M.

Xoa mywa, NPOLICAUIErO JIMH3Y IIOX INPOU3BOJBHBIM YIVIOM K €€ TIJIaBHOU
ontuyeckoit ocu. [locTpoeHne n300pakeHU TOUKU U OTpE3Ka IPSIMON B COOMPAIOIINX
U pAacCEeMBAIOIIMUX JIMH3aX U UX CUCTEMaX.



OnTtuyeckue mnpubopsl. Paspemaromas crmocoOHOCTh. ['1a3 kak onmTuveckas
CHCTEMa.

[Ipenenbl MNPUMEHUMOCTHA T€OMETPUUYECKON ONTUKH.

BonnoBas ontuka. MaTepdepennus cpeta. KorepeHTHbIe MCTOUHUKH. Y CIOBUS
HaOII0/ICHUs] MAKCUMYMOB U MHUHUMYMOB B MHTEP(EPECHIIMOHHOW KapTHUHE OT JBYX
KOTEPEHTHBIX HCTOYHUKOB. [IpuMepsI Kitaccnuecknx HHTEP(HEPEHITMOHHBIX CXEM.

Hudpakuus cera. udpakuuonHas pemeérka. Y cioBue HaOMIOICHUS TIaBHBIX
MaKCUMYMOB TIPH MMaICHUH MOHOXPOMATHYECKOT'0 CBeTa Ha AU(PPAKITUOHHYIO PEIIETKY.

[Tongapuszanus cBera.

TexHudeckre yCTpoucTBa U TEXHOJOTUYECKHUE MPOLIECCHI: OUKH, JIyIa, MEPUCKOTI,
doToammapar, MHKPOCKOI, TMPOCKIUOHHBIM ammapar, TMPOCBETICHUE ONTHKH,
BOJIOKOHHASI OTITHKA, TU(DPaKITMOHHAS pEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKECHUA CBETA.

Uccnenosanue npeioMIeHUs CBETA.

Ha6nronenue noHOTo BHYTPEHHETO OTpakeHusl. Mo1eh CBETOBOIA.

HccnenoBanue xoaa CBETOBBIX MyYKOB Yepe3 IUIOCKOMAPAIIIEIbHYIO TUIACTUHY U
pU3My.

UccnenoBanne CBONCTB H300paKeHUH B JIMH3aX.

Mopenu MUKpOCKOIa, TEJIECKOIA.

Ha6nronenue natepdepeHmm cBeTa.

HaOmronenne 1iBETOB TOHKUX TUIEHOK.

Habmronenue nudpakiuu ceera.

N3yuenune nudpakiimOHHON pemIéTKy.

Habmonenue nudpakiinoHHOTO CHEKTpa.

Hab6nronenue nucnepcuu cBera.

Habmronenue nossipu3anuu cBeTa.

[IpumeHeHue NoaApOrIOB IJIsl U3YUYECHUSI MEXAHUYECKUX HAMPSHKEHUM.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padomeol, nPAKMUKYM.

N3mepenue nokazaress npeoMJIeHUs CTeKIIa.

HccnenoBanue 3aBUCUMOCTU (DOKYCHOTO PACCTOSIHHS OT BEIECTBA (HA TIPUMEPE
KUJTKUX JIUH3).

N3mepenne poKycHOTO pacCTOSHUS paCCEUBAIOIIUX JIUH3.

[Tomy4yenue n300pakeHrs B CHCTEME U3 TUIOCKOTO 3epKajia U JTUH3HI.

[Tomy4yenue n300pa’keHUs B CHCTEME U3 IBYX JIMH3.

KonctpynpoBanue Te1eCKONMYECKUX CUCTEM.

Habmronenue nudpakiuu, nHTephEepeHIIMT U TOJIIpU3allii CBETA.

N3ydenue nonsipusanyu CBETa, OTPAXKEHHOTO OT MOBEPXHOCTHU JIUDJICKTPHUKA.

N3yuenune naTepdepeHITNM JIa3epHOTO U3ITYICHHS Ha IBYX IIEIISX.



Hab6nronenue nucnepcun.

Habmonenue u nuccnenoBanue AuppakiinoOHHOTO CIEKTpa.

N3Mepenue InMHbI CBETOBOW BOJIHBI.

[lonmyyeHue crekTpa H3JIy4eHHUsS CBETOAMO/A TMPU IMOMOIIM IUPPAKIIMOHHOU
PELIETKH.

Pasznen 6. OcHOBBI crielIUAJIbHON TEOPHH OTHOCUTEIbHOCTH.

I'paauibl MPUMEHMMOCTH KJIACCMYECKOM MEXaHMKHU. IlocTynarsl cnenuanbHOU
TEOPUU OTHOCUTEIBHOCTHU.

IIpocTpancTBeHHO-BpeMeHHOM nHTepBaji. [IpeoOpazoBanus Jlopenma. YcmoBue
OPUYUHHOCTU. OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHH W
COKpAILECHNE JIUINHBI.

DHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.

CBsi3p Macchbl C DHEPTHEN M UMITYJIBCOM PEIATUBUCTCKOM YAaCTUIbI. DHEPIUs
HOKOSI.

TexHHuuecKrue YCTPOMCTBA H TEXHOJOIMYECKHE IPOLECCH: CIIyTHUKOBBIE
MPUEMHUKH, YCKOPUTEN 3aPSyKEHHBIX YaCTHULL.

Y4eHnuecKui IKCIEPUMEHT, JIa0OpaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHre UMITYJIbCa U SHEPTUU PEISTUBUCTCKUX yacTull (o ¢gororpadusm
TPEKOB 3apSXKEHHBIX YACTHUI B MATHUTHOM T10JIE).

Pazgen 7. KBanToBasi pusuka.

Tema 1. Kopnyckyaapno-601n060ii oyaausm.

PaBHOBeCHOE TEMI0BOE U3NTydYeHHE (M3TydeHHE a0COIIOTHO YEPHOTO Tea). 3aKOH
cMmereHus Buna. ['unoresa [limanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dororpdexr. Ompite A. I'. CroneroBa. 3akoHbl (oToddderra. YpaBHEHHE
Ounmreiina 1a Gotoaddexra. «KpacHas rpanuna» poroadpdexra.

JlaBneHue cBeTa (B YaCTHOCTH, AaBJICHUE CBETA HAa a0COIIOTHO MOTJIOMIAIOIIYIO U
a0COJIFOTHO OTpakaroIIyr moBepxHocTh). OnbiTh [1. H. JIeGenena.

BosHoBbIE cBOMCTBa wactull. Bosnbsl ne bpoiws. liimna BonHbel ae bpounsa u
pa3Mepsl 00JIacTH JIOKAJIM3alMK JABIKYIIEWcS dacTuipl. KopmycKyasipHO-BOJHOBOM
ayanu3M. Judpakuus 31eKTpOHOB Ha KPUCTAILIAX.

Cneunduka usmepeHuid B MuKpomupe. COOTHOUIEHUS HEOINpeaAesIEHHOCTEN
I'eiizenoepra.

TexHndeckre yCTPOMCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: CIIEKTPOMETD,
¢boTOrNEeMEHT, POTOAATYNK, TYHHEIBHBIN MUKPOCKOII, COTHEYHAas 0aTapesi, CBETOIUO/I.

Hemoncmpayuu.

®oT03(¢deKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

Uccnenosanne 3akoHOB BHEMIHETO (oTodddeKTa.



Hccaenosanne 3aBUCUMOCTH COITPOTHUBIICHUSA MOJYITPOBOTHUKOB oT
OCBEIIEHHOCTH.

Ceeroauon.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, RPAKMUKYM.

HccnenoBanue Gporope3ncropa.

N3mepenne mocrosiaHoM [lnanka Ha ocHOBe uccienoBanus Gporodrddexra.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSIAKEHUS.

Tema 2. @uzuka amoma.

OnbITel 1O HCCIENOBAHUIO CTPOCHUS aroma. llnaHerapHas Mozaenb aroma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u mornomienue GOTOHOB MpH MEPEXOJIe aToMa C
OJIHOTO YPOBHSI SHEPTUHU HA IPYTOM.

Buapl ciektpoB. CiekTp ypOBHEN S3HEPTUH ATOMa BOJAOPOAA.

CnoHTaHHOE U BBIHYKJICHHOE U3TydyeHue cBeTta. Jlazep.

TexHuueckne yCTpOMCTBA U TEXHOJIOTHYECKHE MTPOLIECCHI: CIIEKTPAIbHBIN aHAIU3
(cmekTpockon), Ja3ep, KBAHTOBbI KOMIIBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopna.

Habmoienue nuHedvaTbIx ClieKTPOB.

Y CTpONCTBO U AEUCTBUE CYETYMKA HOHU3UPYIOIIUX YACTULL.

Ornpenenenre NIMHBI BOJHBI JJA3€PHOTO U3TyYECHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKYM.

HaOmronenue nuHeRyaToro crekTpa.

Hccenenoanue cCrekrpa pa3peKEHHOIO aTOMapHOTO BOJOPOJA M H3MEpPEHHE
nocTostHHON Punbepra.

Tema 3. Dusuka amomMHo20 A0PA U INEMEHMAPHBIX YACMUY,.

Hyxnonnas mozaens siapa I'eitzen6epra—Banenko. 3apsia sapa. MaccoBoe 4uciio
anpa. M30Tomsl.

PannoaktuBHOCTh. Anb(a-pacnan. DNeKTpOHHBIA U MO3UTPOHHBIN OeTa-pacmaj.
['amma-u3nyuenue.

3aKOH paIMOAKTUBHOIO pacnaaa. PanroakTuBHbie H30TOMBI B IpUpoie. CBoMCTBa
MOHU3HUPYIOIIETO H3Iy4YeHHs. BiMsHue paguoakTUBHOCTM Ha JKHMBBIE OpPTraHU3MBI.
EctectBennslii pon uznyuenus. Jlozumerpus.

DOHeprus CBA3M HYKJIOHOB B sifpe. Snepubie cuibl. JlegekT Macchl siapa.

Anepubie peakuuu. [lenenue u cuntes sjaep. SAnepHbie peakTopbl. [IpoGiemsr

YHOPaBJIACMOro TCPMOAACPHOI0O CHMHTE3A. DKOJOTrMYE€CKHE aCIEKThI Pa3BUTHA H,Z[CpHOﬁ
OHCPI'CTUKHU.

MGTOI[LI perucTpan U UCCIICIOBAHUSA S3JICMCHTAPHBIX YaCTHUII.



OyHIaMEHTAIBHBIE  B3aUMOJCUCTBUS. bapuOHBI, ME30HBI W  JICNITOHBI.
[IpeacraBnenne o CranmapTHOi Moaenu. KBapk-TriitoOHHAst MOJENb aIpOHOB.

O®usuka 3a npenenamu CranmaptHod Mmozaenu. TEéMHass maTepuss U TEMHas
DHEPrusl.

EanHcTBO pmznueckoil KapTUHBI MUpA.

TexHnueckne yCTpOMCTBA M TEXHOJIOTUYECKHUE MPOLECCHL: JTO3UMETpP, Kamepa
Bunbcona, simepHbIil peakTop, TEpMOSIIEPHBIA pPeakTop, aToMHass 6om0a, MarHUTHO-
pe30oHaHCHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, RPAKMUKYM.

UccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paaroakTUBHOTO (hOHA C MCIOJIB30BAHUEM JO3UMETpA.

N3yuenune nmormomenus 0eTa-4acTrIl aTFOMIUHUEM.

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIUKH.

Otanbl pa3BUTHS acCTPOHOMHH. [IpuKIIaHOE M MHUPOBO33PEHUECKOE 3HAUECHUE
actpoHomuu. [IpuMeHMMOCTh 3aKOHOB (U3WKKA I OOBSCHEHUS TPHUPOMIBI
KOCMHYECKHX 00BEKTOB.

Metoasl  acTpoHOMUYECKMX  uccleqoBanuil. COBpPEMEHHbBIE  ONTHYECKHUE
TEJIECKOIIbI, PaANOTENECKOIIbI, BHEATMOC(HEPHAst aCTPOHOMMUSI.

Bun 3Bé3nnoro neba. Co3Be3nusi, sipkue 3BE3/bI, IUIAHETHI, HUX BUAMMOE
JBUKEHUE.

ConnHeuHas cucrema.

Connue. ConHeuHnass akTUBHOCTb. MlcTtounuk 3Heprun CosHIa U 3BE3I.

3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTpalbHBIN KIacc —
CBETHUMOCTb». 3BE3Mbl TIJIaBHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» JUIA 3BE3] IJIaBHOU IOCIEN0BATEIbHOCTH. BHYTpEeHHEE CTpOeHHE 3BE3.
CoBpeMeHHbIE MPEJICTABICHUS O IPOUCXOKAECHUHU U 3BOJIOIIMU COoJHIIA U 3BE3]T. DTaIbl
JKU3HHU 3BE3.

Muieunsiii Ilyte — nHama [amaktuka. Ilonoxkenue u aBwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Pagnoranmaktvkm m kBasapbel. UEpHBIE IBIPBI B sAIpax
TaJaKTHUK.

Bcenennas. Pacmupenne Bcenennoi. 3akon Xa06ma. Pasz0Oeranme rajgakTuk.
Teopus bonbioro B3peiBa. PEIMKTOBOE U3ITyUEHUE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTpPOHOMHUH.

Yuenuueckue navnooenus.

HaGnronenust 3BE3gHOr0 HeOa HEBOOPYKEHHBIM TIJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPWIOKEHUHN JJIs1 ONpeeTICHUs MOJOKEHUSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE C03Be31us1 CEBEPHOIO MOJyIIApUS U IPKUE 3BE3BI.

Ha6monenus B Teneckon JIyHbl, Ti1aHeT, TYMaHHOCTEH U 3BE3IHBIX CKOTICHUH.



Pu3nYecKuil MPaKTUKYM.

Croco6b1 n3mMepennsi GU3NIECKNX BEIMYUH C UCIOJIb30BAHUEM aHAJOTOBBIX U
IU(POBBIX H3MEPHUTEIBHBIX MPUOOPOB W KOMITBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOGCOJIIOTHBIE ¥ OTHOCHUTENIbHbIE MOTPEIIHOCTH H3MEpPEHUN (PU3MUYECKUX BEITUYMH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHNe KOCBEHHBIX H3MEPEHUH, UCCIEAOBAHUI 3aBUCUMOCTEN (PU3UUECKIX
BEIIMYMH, TPOBEPKA TMPEMIOKECHHBIX THUMOTE3 (BHIOOp H3 paboOT, OINHUCAHHBIX B
TEMaTUYECKUX pazfiesiax «YUYeHUUYECKUH OSKCHEPUMEHT, jdabopaTopHble paboThI,
MPAKTUKYM ).

O06o01maronee NOBTOPEHUE.

OO6o001eHrne MW cucTeMaTH3alUsl COJEp)KaHUs pasfenoB Kypca «MexaHHKay,
«Monexymsipaast ¢Gu3NKa U TEPMOAMHAMUKA», «INEKTpoauHaMukay, «Komebanus u
BOJIHBI», «OCHOBBI CHEIHMAIbHOW TEOPUU OTHOCHUTEIBLHOCTHY, «KBaHTOBasT Qu3MKay,
«INeMEeHThl aCTPOHOMUHU U ACTPOPUIUKI.

Ponp pusnku 1 acTpOHOMUM B SKOHOMUYECKOM, TEXHOJIOTUUECKOMN, COITUATBLHOMN 1
ATUYECKOMN chepax ACATEIHHOCTU YEJOBEKAa, POJIb U MECTO (M3UKHA U aCTPOHOMHUH B
COBPEMEHHOU HAY4YHOU KapTUHE MUpa, 3HA4YECHUE ONKUCATEIBHOU,
CHUCTEMATU3UPYIOIECH, OOBSICHUTEILHON M MPOTHOCTUYECKON (PYHKUMM (pu3nuecKoit
TEOpUH, POJb (Pu3nyeckor Teopur B (HOPMUPOBAHUM MPEACTABICHUA O (PU3UUECKOM
KapTUHE MHUpPA, MECTO (PU3MUECKOW KapTHHBI MHpAa B OOIIEM PsTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca Qusnku yriiyOosn€HHOro ypoBHs B 11 kiacce ocyiiecTBiseTcs ¢
y4€TOM COJIep>KAaTeNIbHBIX MEKITPEAMETHBIX CBSI3€H C KypcaMH MaTeMaTUKH, OMOJIOTHH,
XUMUH, Teorpad v ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nOHAMUA, C6A3ZAHHbBIE C U3YUEHUEM MEMO0008 HAYUHO20
no3HaHuA: SBICHUE, HAYYHBIN (PakT, TUIoTe3a, puznyeckas BeIMUMHA, 3aKOH, TEOPHUS,
HaAOJI0/ICHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJENb, W3MEPEHHE, MOTPEHIHOCTU
U3MEpEHUil, N3MepUTENbHbBIE MPUOOPHI, I pOBas 1a00pPaATOPHUSL.

Mamemamuka: pelieHre CUCTEMbI ypaBHEHUH. TpuronoMmerpuueckue QyHKIUU:
CUHYC, KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO.
BekTopel 1 MX NPOEKUHMH HA OCU KOOPAWHAT, CIOXKEHHE BEKTOPOB. lIpon3BoaHBIE
aneMeHTapHbIX QyHKIUi. [Ipu3Haku nogoOus TpeyroJbHUKOB, ONPEIeTICHUE IO
IJIOCKUX GUTYp U 00BbEMa TeT.

Bbuonozua: »>nextpuueckue SBICHUS B JKMBOM MpHUpone, KoyeOaTelbHbIE
INBW)KEHUS B JKUBOW TNPUPOJE, OKOJOTMYECKME PHUCKH TpU  [POU3BOJCTBE
ANEKTPOIHEPTHH,  DJIEKTPOMArHUTHOE  3arpsA3HEHHE  OKPYKAIOWIEH  CpEelbl,
yJIbTPAa3BYKOBasl IUArHOCTHUKA B MEIULIMHE, ONITUYECKUE SIBJICHUS B )KMBOU IPUPO/IE.



Xumusa: CTpoOeHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKask CTPYKTypa TBEPABIX Te,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHaJIH3.

TI'eocpaghusa: MarauTHBIE TIONIOCA 3EMIIH, 3aJIe)KH MArHUTHBIX Py, POTOCHEMKA
3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozua: TPUMEHEHUE  IIOCTOSHHBIX  MAarHUTOB,  AJIEKTPOMAarHUTOB,
AIIEKTpOABUTraTENb SIK0OU, TeHepaTop MePEeMEHHOI0 TOKa, MHAYKIIMOHHAS TIeYb, IUHUU
aIIeKTpornepeaay, 3JEeKTPOABUTATeNb, pafap, PaauoNpUEMHHIK, TEIEBU30p, aHTEHHA,
tenegoH, CBY-neub, ynbTpa3BykoBas [MAarHOCTUKAa B TEXHUKE, IPOEKIIMOHHBIN
anmnapar, BOJIOKOHHAsi OIITHKA, COJIHEYHAsl OaTapesi, CIyTHUKOBbIE NPUEMHHKH, SAEpHas
HHEPreTHKA U SKOJIOTMYECKHE aCIIEKThI €€ Pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI' PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yabTaTbl OCBOEHUsI yueOHOTo mpenmera «Dusuka» AOTKHBI
OTpaxaTb TOTOBHOCTb M  CIIOCOOHOCTh  OOydYaroUuxcsi PYyKOBOICTBOBATHCA
chOpMHUPOBAaHHOM BHYTPEHHEW TMO3WUIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM,  TMO3UTHUBHBIX  BHYTPEHHUX  YOEXKIEHUH,  COOTBETCTBYIOIIHUX
TPaJULIUOHHBIM [IEHHOCTAM POCCUICKOTO 00IECTBa, PACIIUPEHNE KU3HEHHOTO OIbITA
U ONbITa JEATEIBHOCTH B IMPOLECCE peanu3aldd OCHOBHBIX HaIlPaBJICHUI
BOCIIUTATEIBHON JIEITEIBHOCTH, B TOM YHCJIE B YACTH:

rPasKIAHCKOI0 BOCIIUTAHMSA:
e c(HOPMUPOBAHHOCTH TPAKIAHCKON MO3UIIUU O00YYAIOIIETrocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBA;
e TMPUHATHE  TPAJULUMUOHHBIX  OOLICYEIOBEYECKUX T'yMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO NEITEIBHOCTH B HMHTEPECAX I'PAXKIAHCKOIO

oO11ecTBa, y4acTBOBaTh B CAaMOYIIPaBJICHUH B 00pa30BaTeNIbHOM OpraHu3aluy;

e YMEHHME B3aMMOJECICTBOBATH C COLMAJIbHBIMUA UHCTUTYTAMHU B COOTBETCTBHHU C

X QYHKIUSMU U Ha3HAUYCHUEM;
e TOTOBHOCTb K TYMAaHUTAPHOU U BOJIOHTEPCKOU ESITENBHOCTH.
NATPUOTHYECKOI0 BOCIIMTAHUA:
e c(hOpMHUPOBAHHOCTH POCCHUICKON IPaXAAHCKOW WACHTUYHOCTH, TATPUOTU3MA,
e IICHHOCTHOE OTHOLICHHWE K TOCYJAPCTBEHHBIM CHMBOJIAM, JIOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
e c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ’THUECKOTO TIOBEICHUS;
e CIOCOOHOCTH OILICHWBATh CUTYallMI0 U TMPUHUMATh OCO3HAHHBIEC PELICHHUS,
OPUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJIE
B JI€ATEIIBHOCTH YYEHOTO;

e OCO3HAHME JUYHOTO BKJa/ia B TOCTPOCHUE YCTONYUBOIO OYIyIIETO.

3CTETUYECKOI0 BOCIIUTAHMSA:

e JCTETHYECKOE OTHOIIECHUE K MHUPY, BKIIFOYAsi SCTETUKY HAYYHOI'O TBOPYECTBA,

npucyuiero Gpu3n4ecKoi Hayke.
TPYAOBOI'0 BOCIIUTAHMSA:

e UHTEpEC K Pa3IMYHBIM cdepaM MNpOoPEeCCHOHATBHON IEATEIBHOCTH, B TOM
YHCIie CBSI3aHHBIM C (DPU3MKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM
BBIOOp Oyaymied npodeccuu M peain30BbIBaTh COOCTBEHHBIE >KM3HCHHBIC
IJIaHbI;



TOTOBHOCTh U CIIOCOOHOCTHh K O0Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JIaCTH
(GU3HKY HA TPOTSHKSHUH BCCH KU3HHU.

IKOJOINYECCKOI0 BOCIIMTAHUA

c(OPMHUPOBAHHOCTh 3KOJIOTHYECKOW KYJIbTYpPbl, OCO3HAHUE TJI00aTbHOTO
XapaKTepa SKOJOTUYECKUX MPOOIeMm;

IJIAHUPOBAHKUE W OCYLIECTBJIIEHUE JEUCTBUM B OKPYKAIOILIEH Cpelie HA OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO Pa3BUTHS YEIIOBEYECTBA;

pacCIIMpPEHNE OMbITA AECSITENBHOCTH SKOJOTMYECKON HAPABIEHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3HKE.

HEHHOCTN HAYIHOI'O MO3HAHUA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3NUECKON HAYKU;

OCO3HAHHME IIEHHOCTM HAYYHOM JESITENbHOCTH, TOTOBHOCTH B IPOLIECCE
U3ydeHus: (U3UKKA OCYUIECTBJISATH NPOEKTHYIO M  HCCIEIOBATEIbCKYIO
NEATEeIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiicTBUSA
Ba3oBble Jijornyeckue 1eiicTBUA:

CaMOCTOSATENIbHO  (OPMYJIMPOBATH U aKTyaJU3UpoBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeNeNiaTh LeJIU MACSITEIbHOCTH, 3a7aBaTh IapaMeTpbl M KPUTEPUHU UX
JOCTUKEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pACCMATPUBAEMbIX (PU3NYECKUX
SABJICHUSAX;

pa3pabaThiBaTh TUIAH PEIICHHUS TPOOJIEMbl C y4E€TOM aHaIM3a WUMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B JIESITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJSIM, OLIEHUBATh PUCKH MOCJIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBATh U BBIMOJIHATH PA0OTY B YCIOBUSX PEATbHOT0, BUPTYaJIbHOTO
1 KOMOMHHUPOBAHHOTO B3aMMOICHCTBHSI,;

pPa3BUBATh KPEATHBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciieqoBarTe/bLCKHe JeCTBUA:

BJIAJCTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBHIMU TOHITUSIMU W METOJIAMH
bu3nUecKor HayKH;
BJIaJIETh HABBIKAMU Y4€OHO-UCCIIETOBATEILCKOW U IPOSKTHOM IEATEIIEHOCTH B
o0xacTu GU3NKH, CIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TTOUCKY
METOJIOB PELICHUs 33724 PU3HMIECKOTO COJCPKAHUS, IPUMEHEHHIO PA3TUYHBIX
METOJIOB MTO3HAHUS;



BJIQJI€Th BHUJAMHU JACSITEIBHOCTH [0 TOJYYEHUIO HOBOTO 3HAHMS, €ro
MHTEPIIPETAMK, MPEOOPa30BAHUI0 M NMPUMEHEHHUIO B PA3NUYHBIX YYEOHBIX
CUTYaIUsX, B TOM YKCJIE IPHU CO3AAHUU YUEOHBIX TPOEKTOB B 00JaCTH (PU3HMKY;
BBISBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJlIM3MpOBATh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ peIleHus, HaXOAUTh apryMEHTHI AJISl I0Ka3aTebCTBA
CBOMX YTBEPXKACHUH, 3a7aBaTh MapaMEeTPbl U KPUTEPHUU PEIICHUS;
aHaAJIM3UPOBATH OJyUYEHHBIE B XOJI€ PELICHUS 3aJa4l PE3yIbTaThl, KpHTUUECKU
OLIEHMBAThb WX JIOCTOBEPHOCTb, IPOTHO3MPOBATh H3MEHEHHE B HOBBIX
YCIIOBHSX;

CTaBUTh M (OopMyIHMpoBaTh COOCTBEHHBIE 33Jaydl B 00pa30BaTEIbHOI
AESITeIbHOCTH, B TOM YHCIIE€ IPU U3YYCHUU (DU3HKY;

JaBaTh OLEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMeTh TEpPEeHOCUTh 3HAaHHWA 1O (U3MKE B MPAKTUYECKYI0 00IacTh
KU3HENIeATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIIBUTATh HOBBIE UJIEHU, TIpe/IaraTh OPUTMHAIbHbBIE MTOJXOAbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

Pabora ¢ unpopmaumeii:

BJAJI€Th HaBBIKAMU IOJIY4YeHHs] MH(POpMaLuu (PU3MUECKOIO COAEpKAHUS U3
HMCTOYHHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIISITh IMOUCK, aHAJIU3,
CUCTEMAaTU3AlMI0 U UHTEPIPETALUI0 HHPOPMAIUHN Pa3IMUHBIX BUIOB U (HOpM
IIPE/ICTABIICHNUS;

OLIEHHBATh JOCTOBEPHOCTh MH(POPMAIIHH;

UCIOJb30BaTh  CPEACTBA  MH(POPMAIMOHHBIX UM  KOMMYHMKAI[MOHHBIX
TEXHOJIOTMd B  PpELIEHWH  KOTHUTHBHBIX, = KOMMYHHMKAaTUBHBIX U
OpraHMU3aIMOHHBIX 33/1a4 ¢ COOJII0/IEHuEM TpeOOBaHUN SPrOHOMUKH, TEXHUKU
0€30MacCHOCTH, TUTHEHBI, pECYpCOCOEpEKEHUs, IPABOBBIX U ITHUECKUX HOPM,
HOpM MH(POPMAIIMOHHOI 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COIEPKAHUS B PA3NUYHBIX (hopMaTax ¢ ydETOM
Ha3Ha4YeHUs] MHPOpPMAIMU M IIEJIEBOM ayIUTOPUHU, BHIOMpPAsl ONTUMAIbHYIO
dbopMy npeAcTaBlIeHUs U BU3yaIU3ALINH.

KoMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUS:

OCYIIECTBIISITH OOIICHUE HA YpOKaX (DU3MKHU M BO BHEYPOUHOH EATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKN KOHMOIUKTHBIX CUTYaINi U CMATYaTh KOH(JIUKTHL
Pa3BEPHYTO W JIOTUYHO H3JIarath CBOIO TOYKY 3PEHHUS C HUCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMAaTh M HCIOJIh30BaTh MPEHMYIIECTBA KOMAHJAHONW W HWHIWBUIYaTbHOU
padoTHI;



BbIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX ACUCTBUNA C y4E€TOM OOIIUX
HMHTEPECOB ¥ BO3MOXKHOCTEN Ka)KAO0r0 WieHa KOJJICKTUBA;

OPUHUMATh  LI€TM  COBMECTHOM  JEATETbHOCTH, OpPraHU30BBIBATH U
KOOPIMHUPOBATh JEHCTBUS MO €€ MOCTHM)KEHUIO: COCTaBJIATh IJIaH JIEHCTBUH,
pacrpeneisiTb pojid ¢ Y4ETOM MHEHHH YYacTHHUKOB, OOCYXAAaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh Kaue€CTBO CBOETO BKJIA/la M KAXKAOTO YYaCTHUKA KOMaH/bl B OOIINN
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBbIE MPOEKTHI, OLEHHBATh UAEU C TO3UIUH HOBH3HBHI,
OPUTMHAIBHOCTH, MPAKTHYECKOW 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETHUYECKOE TMOBEACHHE B Pa3IMYHBIX
CUTYaIUsX, IPOSABIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh NHUITUATUBHBIM.

PeryisiTuBHbIE YHMBepCcaJbHbIe YueOHbIe 1eliCTBHUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILIECTBIISTh MMO3HABATEIbHYIO JEATEIBHOCTh B 001acTU
(GU3MKN ¥ acCTPOHOMHH, BBISBIATH NMPOOJIEMBbI, CTaBUTh U (OPMYyIUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH DPEUICHHUS DPACYETHBIX M KayeCTBEHHBIX
3a7]a4, TUIAH BBIMOJIHEHHS TPAKTHUYECKOW paboThl € Y4ETOM HMMEIOLIMXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHU;

JaBaTh OLEHKY HOBBIM CUTYaIlUsIM;

pacumpsATh paMKi y4eOHOTo MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;
JenaTb OCO3HAaHHBIA BBIOOp, apryMeHTHpOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTD 32 PELICHNUE;

OLICHUBATbH MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBATH (POPMHUPOBAHUIO U MPOSIBICHUIO IPYAULIUN B 007aCTH (PUBUKH,
MOCTOSIHHO MOBBIIIATH CBOW 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CﬂMOKOHTpOJ’Ib, SMOIHUOHAJIbHBbIN HHTEJJIEKT:

JIlaBaTh OLICHKY HOBBIM CHUTYyallusiM, BHOCUTh KOPPEKTHUBBI B JIE€SITEIHHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEISIM;

BJIAJICTh HABBIKAMU ITO3HABATEIHHOU PEPIICKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JENUCTBUN U MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;
UCIOJIb30BaTh MPUEMBI peIIEKCUU JJI1 OILIEHKU CUTYyalluu, BbIOOpa BEPHOTO
pelieHus;

yMETh OLIEHUBAaThb PUCKU M CBOEBPEMEHHO MNPUHUMATh PEUIEHUS] MO HX
CHUKEHUIO;

OpUHUMATh MOTUBBI W apryMEHTBl JPYTrUX TMpU aHajdu3e pe3yJbTaToB
NEeSTENbHOCTH;

MPUHUMATH €051, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;



IIPUHAMAaTh MOTHBBI W apryMEHTBl JPYTMX IIPH AaHAJIM3€ pE3yJIbTaTOB
NEATEIIbHOCTH;
pU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B nipotiecce 1oCTHKEHMS TIMYHOCTHBIX PE3YIbTATOB OCBOEHUS IPOrPAMMBI IO (PU3MKe
JUISL YPOBHSI CpPEIHEro oOuero oOpa3oBaHUs y OOYYalOIIUXCS COBEPIICHCTBYETCS
AMOILIMOHANBHBIN UHTEJUIEKT, IPENoIaralouii cOpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOITMOHAIBHOE
COCTOSTHME, BHJIETh HANpaBICHUS Pa3BUTHS COOCTBEHHON SMOIMOHAIBLHON
chepsl, OBITh YBEpEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHMS, BKIIIOYAIONIETO CAMOKOHTPOJb, yYMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTH aNanTUPOBAThCA K
OMOITMOHAIBHBIM HW3MEHEHUSIM W TPOSBIATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOUYAIOMIEH CTpeMIIEHHE K TOCTIDKEHUIO IeN U
yCcrexy, ONTUMHU3M, HTHUITUATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOIS M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TTOHUMATh AMOITMOHAILHOE COCTOSTHUE
APYTUX, YYUTHIBaTh €ro MPH OCYIIECTBICHUH OOMICHHS, CIOCOOHOCTH K
COUYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIFOYAIONIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIICHHS
C JpYrUMHU JIIOABMH, 3a00THUTHCSA, TPOSBIATH WHTEPEC U pas3pemiaTh
KOH(JIMKTHI.

I[MTPEIMETHBIE PE3VYJIbTATDI

K xoniy ob6yuenus B 10 knacce npeaMeTHbIE pe3ybTaThl HA YIIIyOJIEHHOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHU:

MOHUMATh POJIb PUKMKHU B SKOHOMUYECKOMN, TEXHOJIOTUYECKON, SIKOJIOTUYECKOH,
COLIMAJIbHOW W 3THUYECKON cepax AesTENbHOCTH YeNIOBEKa, POJb U MECTO
(Gu3MKN B COBPEMEHHON HAy4yHOW KapTHHE MHUpa, 3HAYEHHWE OMHCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIbHOM W IPOTHOCTUYECKOW (PYHKIIMIMA
(bU3MYECKON TEOPUU — MEXAHUKHU, MOJIEKYJIAPHON (DU3UKHU U TEPMOJUHAMUKH,
poiib Gu3nyYecKoil Teopurd B (HOPMUPOBAHUM TPEACTABICHUN O (PU3NUYECKOM
KapTUHE MUPA;

pa3ianyaTh YCJIOBUS MPUMEHUMOCTH MOjeNe (PU3MYEeCKHX Tel U MPOLECCOB
(sBNEHUI): WHepLUalbHAas CUCTEMa OTCYETa, AOCOJIOTHO TBEPIOE TEIO,
MaTepualibHasi TOYKAa, PABHOYCKOPEHHOE [IBH)KEHHME, CBOOOJHOE IaJIeHuE,
abcomoTHO ympyras aedopmMaimsi, aOCOMIOTHO YIPYyroe u aOCOJIIOTHO
HEYNpPYroe CTOJKHOBEHMS, MOJEIN Tra3a, KUIAKOCTH U  TBEPIOTO



(KpUCTAIUIMYECKOT0) Tena, MICalbHbIA Tra3, TOYEYHBIM 3apsii, OJHOPOIHOE
AIEKTPUUECKOE IOJIE;

pa3ianyaTh yCIoBuUs (TPaHuUIlbl, 00JIaCTH) IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
IIOHMMAaTh BceoOIni xapakTep (yHIaMEHTaIbHBIX 3aKOHOB U OTPAHUYEHHOCTh
UCII0JIb30BaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH MEXaHUUECKHE MPOIECCHI U SIBICHUS, UCIIONb3YS
OCHOBHBI€ MOJIOKEHHSI U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh MEXaHUYECKOTO
IBYOKEHUS,  (OpMyJibl  KMHEMATUKH  PABHOYCKOPEHHOIO  JBUKECHMS,
npeoOpazoBanus ["anmuies 1uisi CKOPOCTH U IepeMelleHus, 3aKkoHbl HproToHa,
IPUHIUI OTHOCUTEIBHOCTH ['anuiiesi, 3aKOH BCEMUPHOI'O TATOTCHUS, 3aKOHBI
COXPAaHEHHUS HMIIYyJIbCa M MEXaHMYECKOW SHEPTUH, CBsI3b pabOThI CHIBI C
U3MEHEHUEM MEXAHMYECKOW SHEPIUH, YCIOBUS PaBHOBECUS TBEPAOIrO Tena),
IPU 3TOM HCIIOJIB30BAaTh MATEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBaTh
yCIOBUSI NPUMEHMMOCTH (PUM3MUYECKHUX 3aKOHOB: IpeoOpas3oBanuii ['anumies,
BTOPOTO0 M TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAHEHUs UMITYJbCa U
MEXaHUYECKOI 3HEPTUH, 3aKOHA BCEMUPHOI'O TATOTEHMUS;

aHAJIM3UPOBaTh U OOBACHATH TEIIOBBIE MPOLIECCHI U SBIICHUS, HCIOJb3YS
ocHOBHble TmosioxkeHns MKT U 3akoHBl MOJEKyJIsIpHOW (U3UKH U
TEPMOJUHAMUKH (CBSI3b IaBJICHUS U/I€AJIBbHOTO I'a3a CO CPEIHEN KUHETUYECKOM
SHEPruer TEIJIOBOrO JABW)KEHUS M KOHLEHTpAalMEdl €ro MOJIEKYJ, CBA3b
TEMIIEPATYpPhl BEIIECTBA CO CPEIHEW KHUHETHYECKOW DHEPTHUEH TEMIOBOTO
JBIDKEHUS €ro 4acTHL, CBSI3b JABJICHUS WICAIBHOIO ra3a ¢ KOHLEHTpauuen
MOJIEKYJI U €T0 TeMIEpaTypoil, ypaBHeHue MenaeneeBa—Kianeiipona, nepBblii
3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS SHEPruu B TEIUIOBBIX MpOLECccax),
IIPY 3TOM HCIOJIb30BaTh MAaTEMAaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKA3bIBaTh
yCJIOBUS IPUMEHUMOCTHU ypaBHeHHs: Menneneesa—Knanenpona;
aHAJIN3UPOBATh U OOBACHATH DJICKTPUUECKUE SIBICHUS, UCIIONb3Yys OCHOBHBIE
IIOJIO’KEHUS U 3aKOHBI AJIEKTPOIMHAMUKH (3aKOH COXPAHEHUS HJIEKTPUUECKOTO
3apsana, 3akoH KyloHa, MNOTEHIMANbHOCTh 3JEKTPOCTATUYECKOro MOJIA,
MPUHLUI CYNEPHO3ULUU 3IEKTPUUECKUX MOJIEH, IPU 3TOM YKa3bIBask YCIOBHS
MIPUMEHUMOCTH 3aKoHa KyloHa, a TakKe MpakTUYeCKH BaXKHbIE COOTHOLIECHMS:
3ak0oHbl OMa I ydacTKa UEenu U Ul 3aMKHYTOM AJIEKTPUYECKON LIETH, 3aKOH
Jbxoyns—Jlenua, npasuia Kupxroga, 3akonsl @apajes i 3J1eKTpoIn3a);
ONMHUCHIBaTh (PU3MUECKHE TPOLECChl M SBICHUS, HCIOJB3YyS BEIWYUHBL:
MepeMENIEHUE, CKOPOCTh, YCKOPEHHE, UMIYJbC T€Ja U CHUCTEMbI TEJ, CHIIA,
MOMEHT CHWJIBI, JABJICHUE, MOTCHUUAIbHAS JHEPIUs, KNHETUYECKAsl DHEPrus,
MEXaHUYECKas SHEPTusl, paboTa CUIIbL, IEHTPOCTPEMHUTEIBHOE YCKOPEHUE, CUIIa
TSKECTHU, CWJIA YIIPYTOCTH, CUJIA TPEHUS, MOIHOCTh, SHEPTHsI B3aUMOJECHCTBUS
Tena ¢ 3emi€il BOIM3M €€ MOBEPXHOCTH, SHEPrusl YIPYroi aepopmaiuu



NPYXHUHBI, KOJIWYECTBO TEIUIOTHI, a0COIOTHAs TemIepaTypa Tena, pabora B
TEPMOJUHAMHKE, BHYTPEHHSS DSHEPIrus HACATbHOTO OJHOATOMHOTO Tasa,
paboTa uJeaJbHOTO Ta3a, OTHOCUTEIbHAas BIAXHOCTH Bo3ayxa, KIIJI
UICATBHOTO TEIUIOBOTO JBUTATEINS; AJIEKTPHUECKOE I0JIe, HAMpPSHKEHHOCTD
AIIEKTPUYECKOTO MO, HAMpsDKEHHOCTh IO  TOYEUHOTO 3apsaga WIU
3apsOKEHHOTO  Iapa B BakyyMeé M B JIMPJIGKTPUKE, TOTEHLHUAN
AIIEKTPOCTATUYECKOTO MOJIsI, PA3HOCTh MOTEHIIMAIOB, SIEKTPOABIDKYIIIAs CUIa,
CHJIa TOKa, HANpPsDKEHUE, MOIIHOCTh TOKa, dJIEKTpUdeckas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YdYacTKa IIeMM C TMOCIelI0BaTEeIbHbBIM |
HapaijielbHbIM COCAMHEHUEM DPE3UCTOPOB, HHEPTHs AIIEKTPUYECKOTO TOJIS
KOHJICHCATOPA;

OOBSCHATH OCOOCHHOCTH MPOTEKAaHUSA (PU3NYECKUX SIBICHHUN: MEXaHUYECKOE
ABM)KEHUE, TEIUIOBOE IBM)KEHHE YACTHIl BEUIECTBA, TEIJIOBOE pPaBHOBECHE,
OpoyHOBckoe nBMxeHue, auddysus, ncnapeHue, KUNeHUEe M KOHJEHCAlus,
IUIABJIGHWE M KPUCTAIUIM3allMs,  HAMNpaBICHHOCTh  TEIUJIONEpeaayH,
AIIEKTpU3ALUA  Te€d, HKBHUIOTEHIMAIBHOCTh IOBEPXHOCTH 3aPSKEHHOTO
MPOBOJHHKA;

IPOBOJUTH HCCIIEOBAHNE 3aBUCUMOCTH OIHON (U3NYECKON BETUYHMHBI OT
APYroil ¢ MCHOJB30BAHUEM MPSAMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCUPOBATh PE3yJIbTAThI MOTYYCHHON 3aBUCUMOCTH (PU3NUECKUX
BEJIMYMH B BHJIE TPA(UKOB C yU4ETOM aOCOIIOTHBIX MOTPEIIHOCTEN U3MEpPEHUil,
JeNaTh BBIBOJIBI IO PE3yJIbTaTaM HCCIIeIOBAHMUS;

IPOBOJUTH KOCBEHHBIE U3MEpPEHHsI (PU3HMUECKUX BEIUYUH, IPU ITOM BHIOHPAThH
ONTUMAJILHBIA METOJ U3MEPEHUsl, OLIEHUBATh a0COJIIOTHBIE U OTHOCHTEJIbHBIE
MOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX H3MEPEHHIA;

IPOBOAMUTH OMBITHI IO TMPOBEPKE MPEAJIOKEHHON TUNOTE3bl: IUIAHUPOBATH
IKCHEPUMEHT, COOMpaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY, aHAJIW3UPOBATH
MOJY4YECHHBIE Pe3yJIbTaThl U JIENIaTh BBIBOJ] O CTAaTyCe MPEIJI0KESHHON TUIIOTE3bI;
coOmro1aTh MpaBujia 0€30MacHOTO TpyJa MpPH MPOBEICHUW WCCICAOBAHUN B
pamMKax y4eOHOro SKCIEPUMEHTAa, MPAKTUKYyMa U y4eOHO-HCCIeI0BaTEIbCKOM
U TIPOCKTHOMN NIEATEIHHOCTH C MCIOJIb30BAaHUEM M3MEPHUTENbHBIX YCTPONUCTB U
71a00paTOPHOTO 00OPYAOBAHUS;

pemaTh pacu€THBIC 3a/1a41 C SIBHO 33JJaHHON U HESIBHO 3aJlaHHON (hu3ndYecKon
MOJIETIbIO: HA OCHOBAaHUH aHAJN3a yCIOBHS OOOCHOBBIBATH BHIOOP (PU3NUECKOM
MOJIETIH, OTBeUaroleil TpeOOBaHUAM 3a/a4u, IPUMEHSITH (OPMYJIIbI, 3aKOHBI,
3aKOHOMEPHOCTH U TOCTYJaThl (U3NYECKHX TEOpPUH MNpPHU HCIOIH30BAHUU
MaTeMaTHYeCKUX METOJIOB PELIeHHUs 3a/1a4, IPOBOIUTH PACUEThl HA OCHOBAHUU
MMEIOIUXCS TaHHBIX, aHAIM3UPOBAThH PE3YJIbTAThl U KOPPEKTUPOBATH METO/IbI
pelIeHus ¢ Y4ETOM MOJTyYEHHBIX Pe3yIbTaTOB;



e pelaTh KaueCTBEHHBIC 33/a4u, TpeOyoliue MPUMEHEHHs] 3HaHUN U3 pa3HbIX
pas3nenoB Kypca (pU3MKH, a TaK)Ke MHTETPALUK 3HAHUN U3 IPYTUX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O  IIMKJA:  BBICTpPAWBaTh  JIOTUYECKYIO  LIETIOYKY
pacCcy)KIeHWil C OMopoil Ha W3YYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznveckue SBICHUS;

e HCIOJIb30BAaTh TEOPETUUECKHE 3HAHUS AJI1 O0BICHEHUS! OCHOBHBIX MPUHIIUIIOB
paboThl  U3MEPUTENBHBIX  MNPUOOPOB,  TEXHUUECKUX  YCTPOHCTB H
TEXHOJIOTUYECKUX MPOLIECCOB;

e TIPUBOJAUTH NMPUMEPHI BKJIa/la POCCUHCKUX U 3apyOeKHbIX YUEHBIX-(DUZUKOB B
pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYXKAIOILIET0 MUpPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

e AHAJIM3UPOBATh U OILICHUBATH IOCIEACTBUS OBITOBOW M IMPOU3BOJCTBEHHOM
JeSITeIbHOCTH YeJI0BEKa, CBSI3aHHOM ¢ (PM3NYECKMMH MpoLeccaMy, C TIO3ULIUN
HKOJIOTUYECKON  0e30macHOCTH,  MPEACTAaBICHHH O  PalMOHAIBLHOM
MPUPOIONOIB30BAHUY, a TAK)KE PA3yMHOM HCIOIb30BAaHUH JOCTHKEHHUIM HAYKH
Y TEXHOJIOTUH AJIs JaIbHEHIIIET0 Pa3BUTHS YEIOBEYECKOTO OOIIECTRA;

e TMPHUMEHSATH pa3jINyYHble CIOCOOBI PaboThl ¢ HHpOpMaIHel QU3nIECcKoro
COIepaHUA C  HCIOJIb30BAaHMEM  COBPEMEHHBIX  HMH(OPMAITMOHHBIX
TEXHOJIOTUH, MPH OSTOM HCIOJb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTHH JJIsl TIOUCKA, MEepepadOTKN U MPEAbSIBICHUA YIeOHOW U Hay4dHO-
NOMYJSIPHOM ~ MH(pOpMAIMM,  CTPYKTYPHUPOBAaHUS W HUHTEpIpEeTaluu
UHQOpMAlLIMK, TMOJYYEHHOH W3 PAa3JIMYHbIX HMCTOYHUKOB, KPUTUYECKH
aHAM3UPOBATh IMOJy4yaeMyl0 MH(POPMALMI0O U OLEHUBATH €€ JOCTOBEPHOCTh
KaKk Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaK M HAa OCHOBE aHAIN3a HCTOYHHMKA
uH(pOopMaIuy;

e TMPOSABIATH OPTaHU3AIMOHHBIC U TIO3HABATENbHbIE YMEHHUS CAMOCTOSTEIHLHOTO
npruoOpeTeHUs] HOBBIX 3HAHUI B MIPOIIECCE BHIMOJIHEHUS MPOESKTHBIX U y4eOHO-
HCCIIEI0BATENBCKUX PadoT;

e paboTaThb B TpyMNIE C HCIOJHEHUEM pA3IUYHbIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBATh PadOTy TPYIIIbI, PAlMOHATBFHO PACHpPENESITh AEATEIbHOCTh B
HECTaHJAPTHBIX CHUTyalUsiX, aJeKBAaTHO OLEHUBATh BKJIAJ KaXIOr0 U3
YYaCTHHKOB TPYIIIIBI B PELICHUE PaccMaTpUBAEMO MPOOIEMBI;

e TPOSBIATH MOTHMBALIMIO K Oyaymied npodecCHOHANbHOM AEATENbHOCTU 10
CHEHATBHOCTIM (PU3UKO-TEXHUYECKOTO TPODUIIS.

K xoniy ob6yuenus B 11 knacce npeamMeTHbIe pe3ybTaThl HA YIIIyOJIEHHOM YPOBHE
JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:
e TOHMMATH POJH (PU3UKU B SKOHOMUYECKOH, TEXHOJIOTHUECKOU, COIMMAILHON U
THYECKON cdepax MAesITENbHOCTH YEJIOBEKa, pPOJb U MECTO (U3HKH B
COBPEMEHHOW HAay4YHOM KapTMHE MHpA, POJb aCTPOHOMHHM B MPAKTUYECKOU



NEATEIbHOCTH 4YEJOBE€Ka M JNAIBHEMIIEM HAy4YHO-TEXHHUYECKOM pPa3BUTHH,
3HaY€HUE  OMHCATEIbHOW, CHCTEMAaTU3UPYIOIIEH, OOBICHUTEIBHOH W
MPOTHOCTUYECKOW (GYHKIUN (QU3NUECKOW TEOpHUH — 3JIEKTPOAMHAMMKH,
CHELMAIBHOM  TEOPUHM  OTHOCUTEJIBHOCTH, KBAHTOBOM  (DU3UKH, PpOJIb
¢u3nueckoil Teopuu B OpMUPOBAHUY NIPEACTABIECHUHN 0 PU3NUECKON KapTHHE
MHUpa, MeCTO (U3NYECKON KapTUHBI MHpa B OOIIEM psALYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE;

pa3ianyaTh yCIOBHUS NPUMEHUMOCTH MOAeNeH (pU3MUEeCKUX Tel U IPOLECCOB
(sIBNEHMI): OJHOPOAHOE DJIEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE IIOJI,
rapMOHMYECKHE  KoJieOaHWs, MaTEeMaTHUYECKUH  MAsTHHUK, HACAJIbHBINA
NPYXUHHBIA MasATHUK, TAPMOHUYECKUE BOJIHBI, UACATBHBIN KOJIeOATEeNbHBIM
KOHTYp, TOHKas JINH3a, MOJIEJIEW aTOMa, ATOMHOTO sIpa U KBAHTOBOW MOJEIN
CBETA;

pa3ianyaTh yclIoBuUs (IpaHuUllbl, 00J1aCTH) IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHMMATb BCEOOIINH XxapakTep (pyHAaMEeHTaIbHBIX 3aKOHOB U OTPAHUYEHHOCTD
WCIIOJIb30BaHNs YaCTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBICHATH JIIEKTPOMATHUTHBIE MPOLIECCHl M SIBICHUSA,
UCII0JIb3YsI OCHOBHBIE IOJIOKEHHMSI U 3aKOHBI AJIEKTPOJUHAMUKY U CIIELIMAIIBHON
TEOPUU OTHOCUTENIBHOCTH (3aKOH COXpaHEHMsI AJIEKTPUUECKOIro 3apsijia, cuia
Awmnepa, cuna JlopeHna, 3aKOH DJIEKTPOMAarHWUTHOW MHAYKLMH, ITPABHIIO
Jlenna, cBsa3p OJIC caMOMHIYKIHMH B 3JIEMEHTE SJEKTPUUYECKON LENH €O
CKOPOCTBIO HM3MEHEHUS CHJIbI TOKA, IIOCTYJAaThl CIEUUAIbHOM TEOpUHU
OTHOCHUTEILHOCTH DUHINTEIHA);

aHAJIM3UPOBaTh U OOBSCHATH KBAHTOBBIE IPOLIECCHI U SIBJICHUS, HCIOJbB3YS
MOJIOKEHUST KBAaHTOBOW (m3uKU (ypaBHEeHUE DiHmTelHHa 1 GpoTodddekra,
IEepBBIA W BTOPOM  mocTynarsl  bopa, mNpUHOMO  COOTHOLIECHHS
HeonpeaenéHHocTel ['eii3eHOepra, 3akOHBI COXPAHEHUS 3apsIOBOTO U
MacCOBOTO YMCEJI U SHEPIHH B SJACPHBIX PEAKLUAX, 3aKOH PaJMOAKTUBHOIO
pacrana);

ONMHUCHIBaTh (PU3MUECKHE TPOLECChl M SBICHUS, HCIOJB3YS BEIUYUHBL:
HaINpsKEHHOCTh  AJIEKTPUYECKOTO MOJIsA, IMOTEHIMAT JJIEKTPOCTATUYECKOrO
[OJII, PA3HOCTh IIOTEHUHWAJOB, JJICKTPOJABIKYIIAs CWIA, HWHAYKIUA
MarHUTHOTO IIOJII, MAarHUTHBIA IIOTOK, cuiaa AMriepa, HWHIYKTUBHOCTD,
JNEKTPOABIKYIAs CHWJIA CAMOMHIAYKLIHMM, OJHEPIWS MArHATHOTO  ITOJIS
IIPOBOAHUKA C TOKOM, PEINSTUBUCTCKMU MMITYJIbC, ITOJIHAS SHEPIUs, SHEPTUS
IIOKOSI CBOOOJHOM YacCTHIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U
3apsAl AApa, SHEPTHUs CBS3HU AJ1pa;

OOBSACHATH 0COOEHHOCTH IPOTEKAHUS duznyeckux SIBJICHUM:
AIIEKTPOMArHUTHAS WHAYKIHS, CAMOMHAYKLHS, PE30HAHC, HHTEepEpeHLUs



BOJH, JAW(pPAKIUsi, JTUCIEPCHUs, TIOJIHOE BHYTPEHHEE  OTpaKEHHUe,
dotoanexkrpudeckuii 3pdekt (potodrddexr), anpda- u Oera-pacnaabl saep,
raMmma-u3iaydeHue saep, (pu3nyueckue MPHUHINIBI CTICKTPAIBHOTO aHaIW3a U
paboTHI J1a3epa;

ONpeaeNsaTh HallpaBJIE€HNUE UHIYKIIMK MAarHUTHOTO TOJISI IPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl JIopeHna;

CTPOUTH M300paKeHUE, CO3/1aBaeMOE TUIOCKHM 3€pKaJIOM, TOHKOW JIMH30M, U
PAcCUUTHIBATH €TI0 XapaKTEPUCTUKH;

IPUMEHSITH OCHOBOTOJIAral0II1E ACTPOHOMUYECKHE TTOHSITHS, TEOPUU U 3aKOHbI
JUTS aHAIU3a U 00BbsICHEHU S (PU3HUYECKUX MPOIECCOB, TPOUCXOISIIUX B 3BE3/1aX,
B 3BE3/THBIX CUCTEMAX, B MEKTATAKTHIECKON CpeJie; MBIKCHUSI HEOSCHBIX TEl,
ABOJIIOLIMU 3BE3]1 U BeelneHHOl;

OPOBOJUTh  HUCCJENOBAHHME  3aBUCUMOCTEH  (DU3MYECKUX  BEJIMYHUH C
UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUM, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(UKCUPOBATH PE3YNIHTATHI TOJYYCHHON 3aBHCUMOCTH (DU3UYECKUX BEIIMYWH B
BUJIe TPadUKOB C y4ETOM aOCONIOTHBIX IMOTPEITHOCTEH W3MEpPEHUM, NenaTh
BBIBOJIBI 110 PE3yJIbTaTaM MCCIIEIOBAHMS;

POBOJUTH KOCBEHHbIE U3MEPEHUS PU3NUECKUX BEIMYMH, IPU TOM BHIOUPAThH
ONTUMAJIbHBIA METO/ U3MEPEHHUS, OLIEHUBATh A0COMIOTHBIE U OTHOCHUTEIIbHbBIE
MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;

MPOBOJIUTH OMBITHI TI0 MPOBEPKE MPEIIOKEHHOW THUMOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY, aHaJIU3UpPOBATh
MOJIyY€HHbIE PE3YJIbTaThl U JIENAaTh BEIBOJ O CTATyCE NMPEIJIOKEHHON TUIIOTE3bI;
OMKCHIBATH METO/IbI MOTYYEHHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
coOmro1aTh MpaBujia 0€30MacHOTO TpyJa MpPH MPOBEICHUW WCCICAOBAHHUN B
paMKax yu4eOHOTO PKCIEPUMEHTA, MPAKTHKyMa U y4eOHO-UCCIIEeI0BATEIhCKON
U MPOEKTHOM NEATENLHOCTH C UCIOJIb30BAHUEM M3MEPHUTENbHBIX YCTPOUCTB U
71a00paTOPHOTO 00OPYAOBAHHUS;

peraTh pacu€THHIE 3a/1a4u C SIBHO 3a/IaHHOW W HESIBHO 3aIaHHOW (PM3MUYECKON
MOJICJIbIO: HA OCHOBAaHWH aHAJIM3a YCJOBHUS BBIOMPATH (PU3MUYECKHUE MOJICIH,
OTBEUalOle TPeOOBaHUAM 3aJadyd, NPUMEHATb (DOPMYNbI, 3aKOHBI,
3aKOHOMEPHOCTH W TMOCTYJaThl (U3UYECKUX TEOPUH MpPHU HUCIOJIb30BAHUU
MaTEMaTUYECKUX METOJIOB PEILICHHUS 3a]1a4, IPOBOJAUTH PACUEThl HA OCHOBAaHUU
MMEIOIINXCS TAHHBIX, AHATU3UPOBATH PE3YyJIbTAThl U KOPPEKTUPOBATH METOIBI
perieHus ¢ y4ETOM MOTyYEHHBIX PE3yIbTaTOB;

peniaTh KaueCTBEHHbIE 3a/1aud, TPEOYIOIUe MPUMEHEHUs! 3HAHUI U3 pa3HbIX
paznenoB Kypca GU3MKHU, a TaKKe UHTETPALIMKY 3HAHUN U3 APYTUX NPEIMETOB
€CTECTBEHHO-HAYYHOTO  IMKJA:  BBICTpaWBaTh  JIOTMYECKYIO  LIETIOYKY



pacCyKJIeHUA C OINOpOM Ha M3YYCHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH U
(bu3UYecKue SIBICHUS;

MCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JJIs1 00BICHEHUS! OCHOBHBIX IMPUHIIUIIOB
paboThl  U3MEPUTENBHBIX  NPUOOPOB,  TEXHUYECKUX  YCTPOHCTB W
TEXHOJIOTHYECKHX TIPOIECCOB;

MPUBOJNTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOLIETO MHUPA, B Pa3BUTHUE
TEXHHUKHU ¥ TEXHOJIOTH;

aHAJIM3WPOBATh M OLIGHWBATH IOCIEIACTBUS OBITOBOW W IMPOW3BOJCTBEHHON
JESTEIIbHOCTH YeJIOBEKa, CBA3aHHON ¢ (PM3UYECKUMU MPOIIECCaMU, C TIO3HIIHIA
HKOJIOTMYECKON  0€30MacHOCTH,  NPEACTaBICHUH O  pPAlMOHAIBLHOM
MPUPOIONIOIB30BAHUY, A TAK)KE PA3yMHOM HCIOIb30BaHUH JOCTHKEHHUI HAYKH
Y TEXHOJIOTUH /ISl JATbHEHTIIETO PAa3BUTUS YEIIOBEYECKOTO OOIIECTRA,;
OPUMEHSITh pa3linyHble CIMOCOOBl paboThl ¢ uHbOpMaLUe (U3NIECKOrOo
COIEp)KaHUsl C  HCIOJb30BAaHUEM  COBPEMEHHBIX  HMH(OPMAIIMOHHBIX
TEXHOJIOTHI, TMPU 3TOM HCIOJIB30BATh COBPEMEHHBIE HH(POPMAIMOHHBIE
TEXHOJIOTHH JJIsl TIOUCKA, MepepadOTKN U MPEAbSIBICHUS YIeOHOW U Hay4dHO-
NOMyJIIpHOW  WHPOpPMAIMKM,  CTPYKTYPHUPOBAaHUS W WHTEPIPETAIHUU
UHPOpMAIMHU, TOJTYYCHHOH W3 pa3IMYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOTy4aeMylo MH(OPMALIUIO U OLIEHUBATh €€ JTOCTOBEPHOCTH
KaK Ha OCHOBE MMEIONIMXCS 3HAHWM, TaK U Ha OCHOBE aHAN3a HMCTOYHUKA
uHdopMauu;

MPOSIBIISITh OPTaHU3AMOHHBIC U TIO3HABATEIIbHBIC YMEHHS CAMOCTOSTEIIHHOTO
NpUOOpETEHNUS HOBBIX 3HAHHI B MPOIIECCE BHITIOTHEHUS MPOSKTHBIX M Y4eOHO-
HCCIIEIOBATENbCKUX padoT;

paboTaTh B TpyNIE C HWCIOJHEHHEM pa3UYHbIX COLMAJIBHBIX pOJIeH,
TUTAHUPOBATh PabOTy TPYIIIBI, PAIMOHATHLHO PACHPENENITh NEATEIHHOCTh B
HECTaHJIAPTHBIX CHUTYyaIlUsX, aJCeKBaTHO OIEHWUBATh BKJIAJ KaXIOTO U3
YYaCTHUKOB TPYMIbI B PEIICHUE pacCMaTpUBAaEMOM MPOOIEMBI;

MPOSBISATE MOTHBAIMIO K Oyayuied npodeccuoHaIbHON JESTENbHOCTH IO
CHEIHATBHOCTIM (PU3UKO-TEXHUYECKOTO TPODUIIS.



TEMATHYECKOE IINTAHUPOBAHUE ®U3UKHA 10 KIACCA

KoanuecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JJeKTpoHHbIE (HU(POBHIE)
Koutpoabubie IIpakTnueckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
Pa3znen 1. HAYYHBIA METO/I IIO3HAHUSI ITPUPO/IbI
1.1 HayuHnblii MeTO1 TO3HAHUS TPUPOIBI 6 bubmorexa HOK
' v g PHpOd https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kusemarika 10 ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.2 1
Hunanika 0 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
2. 1
3 Cratika TBEpAOrO TENA > https://m.edsoo.ru/f16b68d7
24 3aKOHBI COXPaHEHUsI B MEXAHUKE 10 1 ngg;;t;;ggg 6b68d7
Htoro no paszneny 35

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYIISIPHOKHHETHYECKON TEOpUHU 15 1 bubmorexa LIOK
’ yIAp p https://m.edsoo.ru/f16b68d7
Bbu6nmuoreka [JOK
3.2 T .T 20 1
CPMOZMHAMMKA. | CTUIOBBIC MATLIMHET https://m.edsoo.ru/f16b68d7
13 ArperatHblie cocTossHUS BemecTBa. Da3oBeie 14 | bubmmoreka [JOK

TIePEXOIbI

https://m.edsoo.ru/f16b68d7




Uroro no pazaeny 49
Paznen 4. JIEKTPOJIUHAMUKA
bubmuorexa [JOK
4.1 IEKTPHIECKOE HHole 24 https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [IOK
4.2 ITocTosIHHBIN ANEKTPUUECKUNA TOK 24 hitps://m.cdsoo.ru/fl6b68d7
bu6mmoreka [IOK
4.3 TOKH B pasHiHBIX cpesiax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Pa3znen 5. PUBMYECKUM TIPAKTUKYM
N bu6mmoreka [IOK
31 PH3HYECKHH MPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
bubmuoreka [JOK
Peseparoe Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 170 16




TEMATHYECKOE IINTAHUPOBAHUE ®U3UKU 11 KJIACCA

HaumeHoBaHue pa3iesioB U TeM

KoanuyecTBO 4acos

daekTpoHHbIe (LU(pPOBHIE)

Ne i/ Kontponbnbsie IlpakTnyeckue
MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
Paznen 1. JIEKTPOJIUHAMMUKA
but6mmoreka [IOK
L1 Martiriioe nosie 14 https://m.edsoo.ru/39859ef1
but6mmoreka [IOK
1.2 IEKTPOMATHHTHA HHIYKIIHS 13 I https://m.eds00.ru/39859¢f1
Uroro no pazgeny 27
Pasznen 2. KOJIEBAHUSA 1 BOJIHbBI
bu6mmoreka [IOK
2.1 M 1
CXAHMHECKHE KONCOaHHA 0 https://m.eds00.ru/39859¢f1
bu6munoreka LIOK
2.2 1
DJEeKTpOMarHUTHBIE KOJIeOaHus 5 hitps-//m.cdsoo.rw/39859%f1
73 MexaHn4YeCKHUE U AIEKTPOMAarHUTHBIE 10 1 bu6nuoreka [IOK
' BOJIHBI https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
24 Onrika 25 ! https://m.edsoo.ru/39859ef1
Uroro no pazgeny 60

Pasnea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1

Ocuoset CTO

5

1

but6mmoreka [IOK
https://m.eds00.ru/39859¢f1

Hroro no pazneny

Paznen 4. KBAHTOBAS ®PU3UKA




bubmunoreka LIOK

4.1 KopnyckynsipHo-BOJIHOBOH Ayaliu3Mm 15 hitps://m.cdsoo.ru/39859f1
but6mmoreka [IOK
4.2 (o) 5
H3HKa aTomMa https://m.edsoo.ru/39859¢f1
43 ®u3nKa aTOMHOIO SApa U AIEMEHTaPHBIX 5 bubmmoreka [JOK
) YaCTHI] https://m.edso0o.ru/39859f1
Hroro no pazneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

bubmunoreka LIOK
5.1 DJIEMEHTHI aCTPOHOMUH U aCTPOPUZUKH 12 hitps://m.cdsoo.ru/39859¢f1
Hroro no pasgeny 12
Paznen 6. PUSHUYECKHUMN MPAKTUKYM
. bubmuoreka [IOK
6.1 PuHHCCKHi MpaKTHiyM 16 16 https://m.eds00.ru/39859¢f1
Hroro no pazneny 16
Pa3nea 7. OBOBIIAIOHIEE IOBTOPEHUE
Cucremarusanusa 1 00001eHne
71 MPEIMETHOTO COICP/KAHUS U OIbITA 15 bubmunorexa LIOK
) JeATEeTLHOCTH, MPUOOPETEHHOTO MPHU https://m.edsoo.ru/39859¢f1
n3ydeHuu kypca ¢usuku 10 — 11 xmaccon
Hroro no pazneny 15
but6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edso0.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16







INOYPOYHOE INTAHUPOBAHHUE ®U3UKU 10 KIIACCA

KosnyecTBO 4acoB JJIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka Konrpoabnbsie  IIpakruyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 Oduznka — pyHIaMEeHTalbHAS HAayKa O TPUPOJIE 1 bubmmorexa [OK
TR K PHp https://m.edsoo.ru/1beef346
) HayuHblii MeTO1 MO3HAHUS M METObI KCCIIEA0OBAHUS 1 bu6nuoreka [IOK
bu3nUecKuX SBICHHUH https://m.edsoo.ru/3a7fde29
3 OKCIIEPUMEHT U TEOpHs B MPOIIECCE MO3HAHUS TPUPOBL. 1 bubmmoreka [JOK
Hab6monenue u skcriepuMeHT B pu3nke https://m.edsoo.ru/34c¢49931
bubmunoreka LIOK
4 CnocoObl u3mepenus: GU3NUECKUX BEIUYUH 1
P ¢ https://m.edsoo.ru/ca2def03
5 AOCOTIOTHAS M OTHOCHUTEIbHAS MOTPEITHOCTH U3MEPECHUIA 1 bubmmoreka [JOK
(bU3HYECKUX BEITHMYNH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusnke. Poib u Mmecto pu3uku B
6 (bopMHpPOBaHNU COBPEMEHHON HAYYHOUW KAPTHHBI MUDPA, B 1 Bubmmorexa [IOK
pMHP . p yqu p pa, https://m.edsoo.ru/eabbded1
MPaKTUYECKOU JNeATEIbHOCTH JII0IeH
Mexanunueckoe arxenue. CucremMa oTcuera.
bu6mmoreka [IOK
7 OTHOCHUTENBHOCTh MEXAHUYECKOTO ABUAKEHU. [Ipsamast u 1
https://m.edsoo.ru/e9a52{02
oOparHas 3a/1a4i MEXaHUKU
Paanyc-BekTop MarepraibHON TOYKH, €r0 MPOCKIIUK Ha
8 ocu xoopauHat. Tpaekropus. Ilepememenne. CKOpoCcTh 1 bubnnorexa [IOK
p P Y. 1ep ' p ’ https://m.edsoo.ru/30a108a5
Wx mpoekiuu Ha OCH KOOpIAUHAT
9 PaBHOMepHOE npsiMosrHEHOE ABIKeHHE. | 'paduyeckoe ] Bbubmuotexa [JOK

OIKMCAaHNE PABHOMEPHOTO MPSIMOJIMHEHHOTO ABUKEHUS

https://m.edsoo.ru/89ba7190




bub6munoreka LIOK

10 CrnokeHune IepeMenieHIN 1 cKopocTel. Penenune 3agau
pemelt p A https://m.edsoo.ru/761d18aa
HepaBuomepHoe nBukeHne. MrHoBeHHasi CKOpPOCTb.
11 VYckopenue. [IpsMonnaeiHoe TBMKEHIE C ITOCTOSHHBIM bubmmorexa [OK
p P g https://m.edsoo.ru/a99549a7
YCKOpPEHUEM
12 I'paduueckoe onrcanue NPsIMOIMHEHHOTO ABHKEHHS C Bbu6muotexa [JOK
IIOCTOSIHHBIM YCKOPEHUEM https://m.eds00.ru/b7560bbf
CBoOogHoe majienne. Y CKopeHrue CBOOOTHOTO TafCHUSI.
13 3aBHCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHHS OT bubmorexa HOK
P » CKOP » YEKOP https://m.edsoo.ru/f738109¢c
BpPEMEHH U UX rpaduku
14 JIBukeHue Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HT Bubmmorexa [IOK
- OP AL p M https://m.edsoo.ru/71cbb4f5
KpuBonunerinoe npuxenue. [[BU>keHue 1Mo OKpy>KHOCTH.
15 YraoBas u nuHeiHas ckopocTh. Ilepnoa u yacTora bubmorexa HOK
p - epHon ’ https://m.edsoo.ru/33196fbe
LentpocTpeMHuTENbHOE U TIOJIHOE YCKOPEHUE
bu6mmoreka [IOK
16 KourpomabHas padora mo teMe "Kunemaruka"
p p https://m.edsoo.ru/124232¢
ITepBbiif 3akoH HproTOHA. IHEpIIMAIbHBIE CUCTEMBI
17 orcuéra. [Tpuanun orHocuTenpHOCTH [ ammnes bubmorexa HOK
- HpuHI . ’ https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie CUCTEMBI OTCUETA
18 Cwita. PaBHozelicTByroIas cuiia. Bropoit 3akoH bubmmoreka [JOK
Hrrorona. Macca https://m.edsoo.ru/141d3837
bubnunoreka LIOK
19 BiamMmoneiictue ten. Tperuii 3akod HeroToHa
a p https://m.edsoo.ru/57dba505
20 [Ipunnun cynepno3unuu cuil. Pemenue 3agad Ha Bbubmuotexa [JOK
MpUMEHEHHEe 3aKOHOB HproTOHA https://m.edsoo.ru/bdf997fb
21 3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTD bu6nuoreka [IOK

IPaBUTALMOHHON U MHEPTHON MacCChI

https://m.edsoo.ru/9aba2b0a




bub6munoreka LIOK

22 Cuita TSHKECTH M YCKOPEHHE CBOOOIHOIO MMageHUs
yerop A a https://m.edso00.ru/22757126
JIBm>keHrne HeOECHBIX TE M MX NCKYCCTBEHHBIX
23 cnyTHHUKOB. IlepBas kocMudeckas CKOpPOCTh. 3aKOHEI bubmorexa LIOK
yr - HeP p ’ https://m.edsoo.ru/1 1abfa0a
Kennepa
bubmunoreka LIOK
24 Cuna ocTH. 3aKkoH I'yka. Bec Tema
yrupyr YK https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa u Buabl cuil TpeHus. /[BmkeHue B Bubmzorexa IOK
2 KU KofTH u r.asf cp 6TOM CHIIBI COIT pOTI/IBJI.eHI/ISI cpenbl hitps://m.edsoo.ru/11a86499
A ya P peld https://m.edso00.ru/2¢b29676
2 JMasnenue. 'mapocrarnueckoe nasinenue. Cuia bu6nuorexa [IOK
Apxumena https://m.edsoo.ru/a28aa7ad
bu6mmoreka [IOK
AbGcomotHO TBepaoe Teno. [loctynaTensHoe u
27 BpalljaTeabHOE ABKEHUE TBEPIOr0 TeIa buGnnorexa LIOK
pait A P https://m.edsoo.ru/2b95d57¢
73 MOMEHT CUJIbl OTHOCHUTENIBHO OcH BpauieHus. [lineuo bu6nuoreka [IOK
CHJIBI https://m.edsoo.ru/653d3459
CroxxeHue Cuit, MPUIIOKEHHBIX K TBEpAOMY Teny. LleHTp
29 TSDKECTH TeJia. Y CIIOBUS paBHOBECHS TBEPIOIo Tejia bubmmorexa IOK
’ p P ’ https://m.edsoo.ru/9aa79a7d
Bunael paBHoBecHs
bu6mmoreka [IOK
30 Pemenne 3amau
A https://m.edsoo.ru/dc1caac0
31 KoHnTtponbhas padota mo teme "JIunamuka. Ctatuka bu6nuoreka [JOK
TBEpAOro Tena" https://m.edsoo.ru/9f5a574¢
Nmnynbc MmaTepuanibHOM TOYKH, CUCTEMBI MAaTEpUATIbHBIX
bubmunoreka LIOK
32 Toyek. LleHTp Macc cucTeMbl MaTepUabHBIX TOYEK.

Teopema 0 JIBMXKEHUH IIEHTPA Macc

https://m.edso0.ru/4bb8294b




WMnynbe cuibl M UI3MEHEHUE UMITYJIbCA TEJa. 3aKOH

bub6munoreka LIOK

33
COXpaHEHUs UMITyJIbCa. PEakTUBHOE ABUKEHHUE https://m.edsoo.ru/13f0a221
MoOMEHT uMITyJIbca MaTEPUAIIBHON TOYKH.
34 IIpencraBineHue o0 coXxpaHeHN MOMEHTA UMITYJILCA B bubmmorexa IOK
p P 4 https://m.edsoo.ru/d6532eb9
LHEHTPAITbHBIX MOJIAX
but6moreka [IOK
35 Pemienue 3amau
A https://m.edso00.ru/f7706d63
PaGora cuibl Ha MasOM U Ha KOHEYHOM MEepPEMEIICHUN.
36 I'paduueckoe npeacraBneHue padoThl CUIbl. MOITHOCTH bubmmorexa IOK
p P P ' https://m.eds00.1ru/913974c7
CHUJIBI
17 Kunerndaeckas sneprus. Teopema 06 M3MEHEHHH bu6nuoreka [IOK
KMHETUYECKON YHEPTUN MaTEPUATIbHOU TOUKHU https://m.edsoo.ru/9a5e2e74
n [ToreHnuanbHble U HEMOTCHIIUAIBHBIC CHUIIBI. bubmuoreka [IOK
[TorenmansHas sHeprus. Bropas kocmuyeckas CKOpOCTh https://m.edsoo.ru/554bafcc
TpeTbs kKocMudeckasi ckopocTb. CBsi3b pabOTHI
39 HETMOTEHITMAIIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOU bubnuoteka [JOK
SHEPIUH CUCTEMBI T€J. 3aKOH COXPAaHEHUSI MEXaHUUECKOU https://m.edsoo.ru/f57b4e01
SHEPruun
40 Ynpyrue u Heynpyrue CTOJIKHOBEHUA. Y paBHEHUE bu6nuoreka [JOK
bepnyinu ns neanbHOM XKUAKOCTH https://m.edsoo.ru/f30f43b6
A1 KonTponbhas pabota no Teme "3akOHbI COXpaHEHUS B bubmmoreka [JOK
MeXaHuke" https://m.edsoo.ru/474e7c4a
Pa3BuTue npenacraBieHuid 0 IpUpOI€ TEIIIOTHI.
42 Ocuosusie nonoxenus MKT. Iuddyszus. Bpoynosckoe bubmmorexa LIOK
' ySuit. BpoyH https://m.edsoo.ru/b0a4445f
JBUKECHHE
CtpoeHue ra3000pa3HbIX, KHUJIKUX U TBEPBIX TEIl.
N but6mmoreka [IOK
43 Xapakrep ABUKECHUS U B3aUMOJICHCTBHS YaCTHULL

BC€IICCTBA

https://m.edsoo.ru/c44d02e2




44 Macca u pazmepsl MoJiekyl (atomoB). KonnuectBo bubmuotexa [JOK
BemectBa. [locrosnnas ABoraapo https://m.edsoo.ru/c5b72ab7
bub6munoreka LIOK
4 T .T il
5 emneparypa. TemnoBoe paBHoBecue. [lkana [enbcus hitps://m.odsoo.r/0070d493
bubmunoreka LIOK
46 Peerye 3axas https://m.edsoo.ru/1531abas
. bubmuoreka [IOK
47 NneanbHblii ra3. ['a30BbIe 3aKOHBI hitps://m.cdsoo.ru/l deb2367
bu6mmoreka [IOK
48 v M -K i .P
paBHeHne MenneneeBa-Kianeiipona. Pemenue 3amaq https://m.odsoo.rw/8d12c328
but6mmoreka [IOK
49 AG .3
COJIFOTHAs TemIeparypa. 3akoH JlaapToHa hitos://m.odsoo.r/14602d 1f
50 N3onpoiiecchl B uaeaaIbHOM ra3e ¢ HOCTOSIHHBIM bu6mmoreka [IOK
KOJIMYECTBOM BeIIecTBa https://m.edsoo.ru/68878d51
51 I'paduueckoe mpeacTaBaeHUE U30MPOLIECCOB: U30TEPMA, bu6muotexa [JOK
M30x0pa, u300apa https://m.edsoo.ru/1344327b
bubmunorexa LIOK
52 0] MKT
CHOBHOC ypaBrerue https://m.eds00.ru/c8094721
bubmunoreka LIOK
53 P
CHicHHe sanat https://m.edsoo0.ru/10265a05
CBs13b a0COTIOTHOM TeMIepaTypbl TEPMOAUHAMUYECKOM
54 CHCTEMBI CO CPETHEN KUHETUYECKOU SHEPTUeit https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEIJIOBOTO JIBM)KCHHS €€ YaCTHII
55 O06o001IeHre U cUCcTeMaTH3alisl 3HaHUH 110 TeMe bubnuoteka [JOK
"OcHoBelt MKT" https://m.edsoo.ru/09d12fd8
56 KonTtponsnas padora o Teme "OcHost MKT" Bubmmorexa [IOK

https://m.edsoo.ru/13adad59




TepmoauHaMuueckas cucTemMa. 3aJjlaHie BHEIIHUX
ycnoBuid 1 T/ cuctembl. BHeliHre 1 BHYTpEeHHHE

bub6munoreka LIOK

57 napametpsbl. [lapameTpsl T/ cuctemsl Kak cpeHue
P P P pit 124 .. pea https://m.edsoo.ru/5f8d38a3
3HAYCHMsI BEJIMYUH, OMTUCHIBAIONIUX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE
58 Hynepoe nauano tepmoanHamMuku. CaMOIIpoU3BOJIbHAS Bbubmuotexa [JOK
penakcanus T/l cucTeMbl K TETJIIOBOMY PaBHOBECHIO https://m.edsoo.ru/8ec512f0
59 Moenp ueaIbHOTO Ta3a B TEPMOJAMHAMUKE. Y CIIOBHUS bu6nuoreka [IOK
MIPUMEHUMOCTH 3TOM MOJEIU https://m.edso00.ru/29355001
60 VYpaBuenne MenneneeBa-KianelipoHa v BeIpaxeHue 1Jis bubmmoreka [JOK
BHYTPEHHEHN SHEPTUU https://m.edsoo.ru/bal178d0
BeIpaxenue 111 BHyTpEHHEN SHEPTUHA OJHOATOMHOI'O
bubmunorexa LIOK
61 uaeajlpbHoro rasa. Ksazucratuueckue 1 HeCcTaTUUECKUE
https://m.edsoo.ru/acScacl5
MPOIIECCHI
6 DnemeHTapHas paboTa B TepMOANHAMHUKE. Brrunciienue bu6muoreka [IOK
paboTsI 1o rpaduKy mpoiecca Ha pV-auarpamme https://m.edsoo.ru/741d5738
63 Tennonepenava kak crocod U3MEeHEHUsI BHyTpEHHEH bubnuoreka [JOK
sueprum T/] cuctembl 6e3 coBepiieHUs pabOThI https://m.edsoo.ru/3d734561
64 KonBek1us, TemIonpoBOJHOCTb, U3Ty4YECHHE buomorexa [IOK
A, PoBOA > I3V https://m.edsoo.ru/157b54cd
KonnuectBo TemoTel. TemI0EMKOCTE Tea. Y aeabHasg U
65 MOJISIpHas TEIUIOEMKOCTH BEIIECTBA. Y IeJIbHAS TEIJIOTa bubmorexa [IOK
P H e https://m.edsoo.ru/7ba67355
CropaHus TOTUTMBA
66 Pacuét xonmuecTBa TEMIOTHI PU TEILIONEpeIave bubmorexa [IOK
P peit https://m.edsoo.ru/l1db5Sad4e
67 [Tonsitue 06 agnadatHoMm mnpouecce. [lepBblil 3aKkoH bubmmoreka [JOK

TEPMOANHAMHKN

https://m.edsoo.ru/d8098824




KonuyectBo TemnoTs! u paboTa Kak Mepbl H3MEHEHHS

bub6munoreka LIOK

68 .
BHyTpeHHe# sHepruu TJI cucteMbl https://m.edsoo.ru/b047alcd
BTopoii 3aKk0H TEpMOIMHAMUKY ISl PABHOBECHBIX U
69 HEPaBHOBECHBIX MpoIeccoB. HeoOpaTUMOCTh IPHPOIHBIX Bubmmorexa [IOK
p P ' P PHp https://m.edso0.ru/c64f464
MIPOLIECCOB
but6moreka [IOK
70 IIpuHOuUIE! geicTBUA TermnoBEIX MamuH. KI1
pHH A A https://m.edsoo.ru/2¢945513
bu6mmoreka [IOK
71 MaxkcumansHoe 3Hadenue KIT. [{ukn Kapuo
A1 p https://m.edsoo.ru/fe3857b9
bubmunoreka LIOK
72 Pemenue 3anau
8 https://m.edsoo.ru/b3efal8b
73 DKOJIOTMYECKUE aCIIEKThl UCIOJIb30BAHUS TEIIJIOBBIX bubmmoreka [JOK
asurareneil. TermnoBoe 3arps3HEHUE OKPYKAIOIIEH Cpe/bl https://m.edsoo.ru/9867aaa7
but6mmoreka [IOK
74 Pemenue 3anau
A https://m.edsoo.ru/c8c70432
75 O06o001IeHre U cUcTeMaTH3aIisl 3HaHUH 110 TEME bubnuoteka [JOK
"Tepmonunamuka. TeniaoBbie MalIuHbI" https://m.edsoo.ru/28d62b3f
76 Kontponbnas padora mo teme "TepmoanHamuka. bu6nuoreka [JOK
TennoBbie MaTuHbBI" https://m.edsoo.ru/1b6e26¢5
77 [TapooGpazoBanue u KoHaeHCaus. Mcnapenue u bubmuotexa [JOK
KHUTICHUE. Y IeTIbHas TeIJI0Ta Mapoo0pa3oBaHus https://m.eds00.ru/6{8e¢6777
Haceimennsie u HeHachlieHHBIE Tapbl. KauecTBeHHas
3aBUCHUMOCTbD IIJIOTHOCTHU U JAaBJICHUS HACBIILIEHHOTO Mapa
78 OT TEMIIEPATYPhl, KX HE3aBUCUMOCTh OT 00BbEMa Bubmmorexa [IOK
Patyprl, https://m.edsoo.ru/f5c17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYpPhI
KHUTICHUS OT JIaBJICHUS B KUJIKOCTH
79 Brnaxxnocts Bo3ayxa. AGCOIIOTHAS M OTHOCUTENbHAS bu6nuorexa [IOK

BJIaXHOCTH

https://m.edso00.ru/30ebbb79




bub6munoreka LIOK

80 Peuterre sazas https://m.edsoo.ru/18e95ff3
81 TBépnoe teno. Kpucraminueckue u amopgHbie Tena. bubmmoreka [JOK
AHU30TPONHUS CBONCTB KPUCTAJIIOB https://m.edsoo.ru/20a88a03
22 [InaBnenue u kpucraumsanus. Y 1enbHas TEIUIoTa bu6bnuorexa LIOK
riaBnieHus. Cyonumanus https://m.edsoo.ru/6ee91e9f
23 Hedopmaruu TBEpAOTO Tena. PacTskeHue u cxarue. bu6nuoreka [IOK
Cnur. Moayns FOnra. [penen ynpyrux nedopmaruii https://m.edsoo.ru/dalaab10
24 TennoBoe paclIMpeHne KUIKOCTEN U TBEPABIX TEIL. bubmmoreka [JOK
AHTapMOHHM3M TEIIJIOBBIX KOJICOAHMI YaCcTHUIl BEIIECTBA https://m.edsoo.ru/7baSedf2
bubmmoreka [JOK
85 [IpeoOpazoBanue sHEPTUU B Ha30BBIX IEPEX01ax hitps://m.c dsofru 19720672¢
bubmmoreka [JOK
86 VYpaBHeHHe TeroBoro d6agaHca hitps://m.c dsofru Jab1521fb
bubmmoreka [JOK
87 Peuterre sazas https://m.edsoc]fru/Sab7f40d
[ToBepxHOCTHOE HaTsKeHUE. KanmuisipHbIe SBICHUS.
88 JlaBiieHre o UCKPUBJIECHHON MTOBEPXHOCTHIO KUJIKOCTH. buGnnorexa [IOK
®opmyna Jlarnaca https://m.edsoo.ru/b42{1{97
29 O06o001IeHre U cUuCcTeMaTH3alisl 3HaHUH 110 TeME bubmuoreka [{OK
"ArperaTHble COCTOsIHUS BenecTBa. @a3oBbie Mepexo bl https://m.edsoo.ru/0b52575¢
90 KonTtponbHas pabota no Teme "ArperatHble COCTOSIHUS bu6nuorexa [IOK
BelecTBa. PazoBbie Nepexoanl" https://m.edsoo.ru/7dc2a739
DJIeKTpHU3alus TNl U €€ MPOABICHUA. DIEKTPUUCCKUN
91 3apsn. JIBa BUma anekTpudeckux 3apsaaoB. [I[poBogHuky, bubmmorexa LOK
https://m.edsoo.ru/1aff445f
JTURJIEKTPUKU U TIOTYTTPOBOJHUKU
9 DJIeMEHTaPHBIN 3JIEKTPUYECKUM 3apsia. 3aKoH bubmmoreka [JOK

COXpaHEHHsI AIIEKTPHUUECKOTO 3apsiia

https://m.edsoo.ru/f49afd24




93 B3aumopeiictBue 3apsnoB. Toueunsie 3apsiibl. 3aKOH bubmmoreka [JOK
Kynona https://m.edsoo.ru/445b7746
bub6munoreka LIOK
94 Pewrenne 3amau https://m.edsoo.ru/6b87ecS5a
https://m.edsoo.ru/08fc19be
95 DnekTpuyeckoe nojie. Ero neiicTBue Ha 3JIEKTPUUYECKHUE bubnuoreka [JOK
3apsAIbl https://m.edsoo.ru/05¢c6bfal
Hanpsok€HHOCTH 3nekTprueckoro nodst. [IpoOHsbIit 3apsi.
96 J . a é OCTI/I: AIEKTPUYECKOTO r?onﬂ i bubmmorexa LIOK
HHIH HATPDRCHH P ) https://m.edsoo.ru/3dac6957
OnHOpPOAHOE IEKTPUUYECKOE T10JIE
[ToTeHUManbHOCTH JIEKTPOCTATUYECKOTO 1oJIst. Pa3HOCTH bubmunoreka LIOK
97
MOTEHLIMAJIOB U HAIIPSKEHUE https://m.eds00.ru/80021447
08 [ToTeHmanbHas SHEPrus 3apsia B SJIEKTPOCTATUYECKOM bu6nuoreka [IOK
nosie. IloTeHnuman 3J1eKTpoCcTaTH4eCKOro oIS https://m.edsoo.ru/af5fa389
99 CBs13b HAPSHKEHHOCTH TOJISI U PA3HOCTH MTOTEHIIMAJIOB bubmmoreka [JOK
JUTA 3JIEKTPOCTATUYECKOTO OIS https://m.edsoo.ru/df7a6838
100 IT CYTIEPIIO3HIINH JIEKTPUUECKUX MO brommorexa LIOK
DU CYHEPTIOsHI P https://m.edsoo.ru/Ocfedat6e
bubmunorexa LIOK
101 Pemenne 3anad https://m.edsoo.ru/5a582263
[Tone Toueunoro 3apsna. [lone paBHOMEpPHO 3apsIKEHHOMN bubmmoreka [JOK
102
chepsl https://m.eds00.ru/b297b5¢3
103 [Tosie paBHOMEPHO 3apsiKEHHOTO 10 00bEéMyY mapa. [Tome bu6nuoreka [JOK
pPaBHOMEPHO 3apsHKEHHOM OECKOHEUHOM ITOCKOCTH https://m.edsoo.ru/f7a665¢ee
104 [IpoBOJHUKY B AJIEKTPOCTATUYECKOM T0OJIE. Y CITIOBUE bu6nuoreka [IOK
PaBHOBECHS 3apsIOB https://m.edsoo.ru/32405eab
105 JIM3NeKTPUKY 1 MOJIYIPOBOHUKH B JIEKTPOCTATUYECKOM bubmmoreka [JOK

I10JIE

https://m.edsoo.ru/060ebabs




Konpencarop. DnekTpo€MKOCTh KOHAEHCATOPA. bubmuotexa [JOK
106 N
DIEKTPOEMKOCTH TIJIOCKOT0 KOHAEHCATOpa https://m.edsoo.ru/845b4£73
107 II COEJIMHEHHE KOHIEHCATOPOB bubmorexa HOK
ApATICILHOS A A P https://m.edsoo.ru/d11e8ce7
108 I1 0€ COEIMHEHHNE KOHJIEHCATOPOB bubmorexa [IOK
OCTICAOBATEIRH FMHCHHIE KORACHCATOP https://m.eds00.ru/1€992920
109 2 €HHOIr'0 KOHJIEHCAaTOpa bubmorexa [IOK
FCPTIL SapAXCHHOTO KORAeHcaTop https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK
110 Pemenue 3anau https://m.edsoo.ru/5fb2acb5
https://m.eds00.ru/27434040
JIBr>KeHUE 3apsKEHHOW YaCTHUIBI B OJJHOPOTHOM bubmmoreka [JOK
111
JIIEKTPUYECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemmenue 3agau
113 O06o001IeHre U cUcTeMaTH3aIisl 3HaHUH 110 TEME bubmuoreka [IOK
"OnekTpruueckoe nose" https://m.eds00.ru/5752603f
" " bubmuoreka [IOK
114 KonTponpHas padora o Teme "DneKTprudecKkoe moje hitps://m.edsoo.ru/cefe90ed
Cuia Toka. [1ocTOSIHHBINM TOK. Y CIOBHS CYILIECTBOBAHUS bubmmoreka [JOK
115
MOCTOSTHHOT'O 3JIEKTPUUECKOTr0 TOKA https://m.edsoo0.ru/233311b5
bu6mmoreka [IOK
.H
116 Ucrounuku toka. Hanpsoxenue u 9/1C hitps://m.odsoo.rw/0839al 15
3akon OMa JJis yyacTKa Lenu. DJIEKTPUIECKoe bu6nuoreka [JOK
117
COIIPOTUBIICHHUE https://m.edsoo.ru/f14f251e
118 3aBUCHUMOCTb COMPOTHUBIIEHUS OAHOPOJAHOIO MPOBOJIHHKA bubmmoreka [JOK
OT €0 JUIUHBI U MO MOTIEPEYHOTO CEUEHUS https://m.edsoo.ru/95fcdf51
bubmmoreka [JOK
119 VY enbHOE CONPOTUBIICHUE BelllecTBA. Pemienue 3agau nosmorexa I

https://m.edso00.ru/437{8300




120 [TocnenosarensHOE, NapaieabHOE, CMELIIAHHOE bub6munoreka LIOK
COEJIMHEHUE TTPOBOTHUKOB https://m.edsoo.ru/236f7¢07
191 Pacu€r pa3BeTBIEHHBIX AMEKTpUUecKuX uemneu. [Ipasuna bu6nuoreka [JOK
Kupxroda https://m.edsoo.ru/1794cf37
but6mmoreka [IOK
122 Pemerue sanas https://m.eds00.ru/3881b469
bu6mmoreka [IOK
12 P . —JI
3 aboTa AIIEeKTPHUECKOro ToKa. 3akoH J[xoyms eHla hitps://m.cdsoo.rw/a36035c5¢
bubmunoreka LIOK
124 P
CHLICHHE 3a]1ad https://m.eds00.ru/6761bf0f
125 MomHOCTb 2JIEKTPUYECKOrO TOKA. TerioBast MOLHOCTD, bubnuorexa LIOK
BBLIEJIIEMAas Ha PE3UCTOPE https://m.eds00.ru/99750a6f
bu6mmoreka [IOK
12 P
6 CHLICHHE 3a1ad https://m.edsoo.ru/eb72fc24
bu6mmoreka [IOK
12
7 O/1C u BHyTpeHHEE COIPOTUBIIEHNE HCTOUHMKA TOKA hitps://m.edsoo.rw/72d453af
128 3akon OMa A1 TOJTHOM (3aMKHYTOM ) DJIEKTPUIECKOM bu6nuoreka [IOK
e https://m.edsoo.ru/22140fb
but6mmoreka [IOK
129 Pemerue sanas https://m.eds00.ru/3580b679
bu6mmoreka [IOK
1 M
30 OHUIOCTE HCTOTHIIKA TOKA https://m.edsoo.ru/a0ae51d8
bubmunoreka LIOK
131 K
3 OPOTKOT 3aMBIKAHHE https://m.eds00.ru/546£5632
132 Konpgencarop B 1ienu moCTOSIHHOTO TOKa buommorexa LIOK
. p B https://m.edsoo0.ru/35368f3¢
133 Pemenue 3amau Bubmmorexa [OK

https://m.edsoo.ru/4410cef0




134 Pemienue 3agau no teme "[10CTOSIHHBIN 3NIEKTPUUYECKUMA bubmmoreka [JOK
TOK" https://m.edsoo.ru/a7340a29
135 Pemienue 3agau no reme "[10CTOSITHHBIN 3NIEKTPUUECKUMA bu6nuoreka [JOK
TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agau no reme "[10CTOSITHHBIN 3IEKTPUUECKUNA bubmunoreka LIOK
TOK" https://m.edsoo.ru/eb5d4687
137 O06o001IeHre U cUCTeMaTH3alisl 3HAHUH 110 TeME bubmuoreka [IOK
"IToCTOAHHBIN JIEKTPUUECKUN TOK" https://m.edsoo.ru/bfd7a050
138 KonTtponsnas padora no teme "[locTostHHBII bubnuorexa [IOK
INEKTPUUYECKUHN TOK" https://m.edsoo.ru/1885ddf1
139 DneKTpuyecKasi IpOBOJUMOCTh PA3JIMYHbBIX BEIIECTB. bubmmoreka [JOK
DIIEKTPUUYECKUI TOK B MeTaliax. CBEpXMpPOBOJIUMOCTh https://m.edsoo.ru/da794295
140 DIIEKTPUUYECKHI TOK B pacTBOpaxX M pacriaBax bubmmoreka [JOK
3JIEKTPOJIUTOB. 3aKoHbl Dapazes AJs ANEKTPoIn3a https://m.edsoo.ru/4b423491
. bu6muotexa [JOK
141 DneKTpuueckui Tok B razax. Ilnasma hitps:/m.c dsofru 190492676
142 DJeKTpuUecKuil TOK B Bakyyme. BakyymHbie mpuOops ngg;;f;;gg};aﬂm
143 DJIEKTPUUYECKUI TOK B OJIYIPOBOJHUKAX bubmorexa [IOK
https://m.edsoo.ru/ab61c660
bubmmoreka [JOK
144 HomynpososHKoBkIE MPHOOPH! https://m.edsoclfru/83622200
®u3nyecKui MpakTUKyM 1o teme "M3MepeHune cuibl Toka
U HaNpsDKEHUS B 1ETH TOCTOSHHOTO TOKa MTPH IMTOMOIIU
145 AHAJIOTOBBIX U MU(PPOBBIX U3MEPHUTEIBHBIX MTPUOOPOB" bu6nuoreka [IOK

nin "3HaKOMCTBO ¢ 1M (poBoii 1aboparopueit o Gpusuke.
[Tpumeps! u3mepenust GU3MUECKUX BEIUYHH MPU TOMOIIH
KOMIIBIOTEPHBIX TaTYUKOB"

https://m.edsoo.ru/5643eas56




®uznyeckuil NpakTukyM 1o teme "M3ydyenue

146 €PaBHOMEPHOIO e C LIETIBIO OMpeneIie brommorexa LIOK
HEPAaBHOMEPHOT'O JABUKEHHUSI C LEJIbIO ONpeIeTICHUS
P I\), " P https://m.edsoo.ru/f6292f5f
MI'HOBEHHOM CKOpOCTH
®uznyeckuil NpakTUKyM 1o teMe "M3mepenne
YCKOpPEHUS IIPU NPSIMOJIUHEIHOM PaBHOYCKOPEHHOM
N " bubmunoreka LIOK
147 JIBU)KEHUH 10 HAKJIOHHOM IIJIOCKOCTH" UJIU
| https://m.eds00.1ru/6960b6ef
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPHU
PaBHOYCKOPEHHOM JIBUKEHUH"
duznyeckuil NpakTUKyM 1o teMe "M3mepenne
" " bubmmoreka [JOK
148 yckopeHusi cBo0oaHOro najgenus" win "M3ydenne
j https://m.edsoo.ru/d1ea2402
JIBIDKEHUS Teja, OpOIICHHOTO TOPU30HTAIBHO
®u3nyecKui MpakTUKyM 1o teme "M3yueHne nBUKEHUs
149 TeJa M0 OKPYKHOCTHU € IIOCTOSIHHOM 110 MOJYJIIO bubnuorexa LIOK
ckopocThio" unu "HccnenoBanue 3aBUCMMOCTH IIEpUOAA https://m.edsoo.ru/bcf53514
oOpamieHns KOHMYECKOro MasiTHUKA OT €ro rmapamerpoB”
®usznyeckui mpakTukyM no teme "Mamepenue
PaBHOJICHCTBYIOIIEH CHIIBI IPU JBMIKEHUU OpyCKa 1Mo
150 HaKJIOHHOM miiockocTu" win "[IpoBepka rumnoressl o bu6nuoreka [IOK
HE3aBUCHMOCTH BPEMEHH JIBUKEHUS OpycKa 1o https://m.edsoo.ru/0b34db84
HAKJIOHHOM INIOCKOCTH Ha 33JaHHOE PAaCCTOSIHUE OT €ro
Macchl"
®uznyeckuil npakTukyM 1o teme "HccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B IIPYKUHE
151 €3UHOBOM OOpa3slie, 0 edopmarun” Bubmmorexa [IOK
U PE3UHOBOM e, OT UX J Maruu'" win
" b P ’ P https://m.edsoo.ru/b55b81al
N3yueHue 1BUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO,
NEPEeKUHYTON uepe3 NErkuii 61oK"
®uznyeckuil NpakTUKyM 1o TeMe "M3mepenne
but6mmoreka [IOK
152 K03 pHLIMEHTa TPEHUS 110 BEIMYUHE YTIIOBOTO

kodduimenta 3asucumoctu Frp(N)" umm

https://m.edsoo.ru/b83b1607




"HccnenoBanue IBHKEHUS OpycKa 10 HAKIIOHHOM
IJIOCKOCTH C MIEPEMEHHBIM KO3()PUIIEHTOM TpeHus" nin
"U3y4yeHue nBH>KEHUA Ipy3a Ha Bajly ¢ TpeHHeM"

153

®uznyeckuil npakTukyM 1o teme "HccnenoBanue
YCJIOBHM paBHOBECHS TBEPAOIO TeEJa, UMEIOLIErO OCh
BpaieHus" uinu "KoHcTpynpoBaHue KpOHIITENHOB U
pacuér cui ynpyroctu" uwin "M3ydeHne ycTomumBOCTH
TBEPAOIO TeJa, UMEIOIIETO MII0IaAb Onophl"

bubmuoreka [IOK
https://m.edsoo.ru/4a04f4{7

154

®uznyeckuil NpakTUKyM 1o TeMe "M3mepenne ummnyibca
TeNa 10 TOPMO3HOMY IyTH" wiH "M3MepeHue cuibl TATH,
CKOPOCTH MOJEIH 3JIEKTPOMOOMIISI U MOIITHOCTH CHIIBI
Taru" unu "CpaBHEHHE U3MEHEHUSI UMITYJIbCA Teja C
uMnyiabcoM cuiibl" wim "MccnenoBanre coxpaHeHUs
MMIYJbca NP YIPYroM B3aUMOJCUCTBUU" UITH
"U3MepeHre KWHETUYECKOW YHEPTHUH TeJa Mo
TOPMO3HOMY IIyTH"

bubmuoreka [{OK
https://m.eds00.ru/856fb28e

155

®uznyeckui mpakTukyM no teme "M3yyenue
M30TEPMUYECKOTO Mpoliecca (peKOMEHI0BaHO
UCIob30BaHue nudpoBoi taboparopun)" umm
"N3ydenue nzoxopHoro npouecca" unu "N3ydenue
u3obapHoro npouecca” uinn "lIpoBepka ypaBHeHHUs
cocTossHUs"

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

156

®u3nyecKkuil MpakTUKyM 1o teme "M3mepeHue yaenbHou
temoémkocTu" wim "McenegoBanue npouecca
ocThIBaHus BemecTsa" win "MccienoBanne agmadaTHOTO
npouecca" win "N3yueHne B3auMOCBSI3U SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOICHCTBUS U TEMIIEPATYypPhI
KHIIEHUS KUIKOCTEH"

bu6mmoreka [IOK
https://m.edsoo.ru/2f2faa61




157

®uznyeckuil NpakTukyM 1o teme "M3ydyenue
3aKOHOMEPHOCTEW UCIIapeHust )KUAKOCTe" nin
"U3Mepenne yieabHOM TEMIOThI IJIaBICHUS JbJa" WIH
"N3ydyeHue CBOMCTB HACHIILIEHHBIX MApOB" MiIn
"N3mepenune abCoMOTHOM BIQXXKHOCTH BO3/IyXa M OIEHKA
Macchl TapoB B momenieHun". 3mepenne kodddunmenrta
MOBEPXHOCTHOT'O HATSKEHUS

bub6munoreka LIOK
https://m.edsoo.ru/6bla23b5

158

®dusndeckuit mpakTukyM 1o Teme "Habmronenue
IpEeBpalleHHs] SHEPTUHU 3apsHKEHHOT0 KOHIeHcaTopa B
SHEPrUI0 U3NydeHusa ceroguoaa” uiu "M3yuenue
MPOTEKaHUs TOKa B LIETIH, COJIepkKalle konaeHcarop"
M "Pacnpenenenre pa3sHOCTH OTEHLUAIOB
(HampspKEHUs ) TPU OCIIEI0BATEIEHOM COSTUHEHUN
KOHJIEHCATOpOB"

but6mmoreka [IOK
https://m.edsoo.ru/ec424377

159

®dusznyeckuil mpakTukyM no teme "MccnenoBanue
CMEIIAHHOTO COEANHEHUSI pe3ucTopoB" nin "HM3MepeHue
yAEJIBHOTO COMPOTUBJICHUS TIPOBOJHUKOB" MIIN
"NccnegoBanue 3aBUCMMOCTH CHJIBI TOKA OT HaIPSIKEHUS
IUIS JIAMITBI HaKaauBaHug"

bu6mmoreka [IOK
https://m.edsoo.ru/2b179d98

160

®dusndeckuit mpakTukyM 1o Teme "Habmronenue
anekTponnsa" win "M3mepenue 3apsaa OAHOBAJIEHTHOIO
noHa" win "MccnenoBanne 3aBUCUMOCTH COIIPOTUBIICHHUS
TEPMOpPE3UCTOpa OT TemrnepaTypsl” win "CHATHE BOJIbT-
aMIIepHOM XapaKTepUCTUKH auoaa"

but6mmoreka [IOK
https://m.eds00.ru/64b6e901

161

PeseprubIil ypok. O6001IeHNE U CUCTEMATU3AIMS 3HAHUHA
o teme "Kunemartuka'

bu6mmoreka [IOK
https://m.edsoo.ru/ed017d93

162

PeseprubIil ypok. O6001IeHNE U CUCTEMATU3AIMS 3HAHUH
o teme "Jlunamuka"

bubmuoreka [IOK
https://m.eds00.ru/3149956b




163 PesepBHblit ypok. O00011IEHNE U CUCTEMaTH3AIMsI 3HAHU T 1 bubmuotexa [JOK

o Teme "CraTuka TBepa0ro Tena' https://m.edsoo.ru/0f9752ac
164 PesepBHblit ypok. O000IIEeHNE U CUCTEMaTH3AIMsI 3HAHU T 1 bu6bnuorexa LIOK

1o TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/6c0df9cc
165 PesepBHblil ypok. O6001IeHHE U CUCTEMATHU3alHsI 3SHAaHUH 1 bubmmoreka [JOK

1o TeMe "OCHOBBI MOJIEKYJISIPHOKUHETUYECKOU TeOprUn" https://m.edsoo.ru/de148976
166 PesepBHblit ypok. O0001IEeHNE U CUCTEMaTH3AIMsI 3HAHU T 1 Bbubmuotexa [JOK

o teMe "TepmoauHamuka. TemnoBbie MalIMHbL" https://m.edsoo.ru/Obcc77¢cl

PesepBHeIil ypok. O000IIIEHHE U CUCTEMATHU3AIIHS 3SHAHHIA
167 1o Teme "ArperaTHble cOCTOsiHUS BemiecTBa. Da3oBbie 1 bubmmorexa [OK

" https://m.edsoo.ru/59ca5c91

nepexoabl
168 PeseprubIil ypok. O6001IeHNE M CUCTEMATU3AIMS 3HAHUH 1 bu6nuoreka [IOK

o TeMe "DnekTpuyeckoe mnoJe" https://m.edsoo.ru/f2381c0c
169 PesepBHblit ypok. O000IIEeHNE U CUCTEMaTH3AIMsI 3HAHU T | bubmuotexa [JOK

1o TeMe "I1oCTOSHHBIN 3JTEeKTPUIECKUI TOK" https://m.edsoo.ru/3cae6dal
170 PesepBHblit ypok. O000IIEHNE U CUCTEMaTH3AIMsI 3HAHU T 1 bubnuorexa LIOK

no teme "Toku B pa3nuyHbIX cpeaax” https://m.edsoo.ru/cc7681d4

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




HOYPOYHOE IVTAHUPOBAHUE ®U3UKHU 11 KIIACCA

KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka Konrtpoabubie  IIpakTudeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| BzanmopeiicTBre TOCTOSTHHBIX MAarHUTOB M MPOBOJIHUKOB C 1 bu6mmoreka [IOK
TOKOM. MarnutHoe nose. ['unoresa Amnepa https://m.edsoo.ru/487a8593
) Bekrop maruutHOM uHAyKIUU. [IpuHIMN Cyneprno3uiuu 1 bubmmoreka [JOK
MAarHUTHBIX MoJjed. JIMHUY MarHUTHON MHIYKIIMA https://m.edsoo.ru/4clabccb
bubmunoreka LIOK
3 M .0 C) 1
arHUTHOE T0JI€ MPOBOAHMKA ¢ TOKOM. OnbIT Dpcrena hitps://m.cdsoo.ru/d35d5262
N bubmuoreka [{OK
4 Cuna A 1
118 AMIIEpd, €€ HANPABICHHIE I MOLYITE https://m.edso0o.ru/26d9c5ba
bub6munoreka LIOK
5 P 1
CHicHHe satat https://m.edsoo.ru/a37a0c21
6 [IpumeHeHune 3akoHa AMIiepa. DIeKTPOU3MEPUTENbHBIE | bubmmoreka [JOK
IPUOOPHI https://m.edsoo.ru/ad7718d7
7 Cuua JlopeHua, e€ HanpaBiIeHUE U MOJlyJb. [[BUkeHUe ) bu6nuoreka [IOK
3apsKEHHOW YaCTHUIbl B OJTHOPOJHOM MAarHUTHOM IOJIE https://m.edsoo.ru/c97afaal
but6mmoreka [IOK
P 1
8 CHICHHE 3aAat https://m.edso00.ru/504e98c7
bubmmnoreka LIOK
9 Pa6 J 1
aboTa CHIH! JIopertia https://m.edsoo.ru/d5 1 8bedb
bubmmorexa LIOK
10 P 1
CHICHHE 3aAat https://m.eds00.ru/93617bd9
1 MarunutHoe nose B Beuectse. GeppoMarHeTuku, napa- u | bubmmoreka [JOK

JUaMaraCTuKu

https://m.edso00.ru/30ff9608




12 OcHoBHbIE CBOIiCcTBa (heppomarueTukoB. [Ipumenenue bubmmoreka [JOK
dbeppoMarHeTUKoOB https://m.edsoo.ru/0b58190a
bubmunoreka LIOK
1 3 P HM n
enIeHue 3a1a4 1no teMe "MarautHoe mose hitps://m.odsoo.r/5b55¢307
bubmmnoreka LIOK
14 P "M "
enleHue 3a1a4d 1no reMe "MarautHoe mose hitps-//m.cdsoo.ruw/4 1 cdacga
15 SIBneHue rnekTpoMarHuTHOM UHAYKIUU. [loTok BekTOpa bubmmoreka [JOK
MarHUTHOW UHIYKLIHHU https://m.edsoo.ru/b3efalcl
bubmunoreka LIOK
16 21C
AC unayxium https://m.eds00.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHOM HH, nn Dapanes bubmorexa HOK
P Ay pa https://m.edsoo.ru/abdec188
bubmunoreka LIOK
18 Buxpesoe anexrpuueckoe none. Toku Dyko hitps://m.cdsoo.ru/l Sabe140
bubmunoreka LIOK
19 DAL MEAYKUMH B ABIOKYIHXCS NPOBOHMAKAX https://m.edso00.ru/0235cc02
bu6mmoreka [IOK
20 Penterme saa https://m.edsoo.ru/4dfda618
but6mmoreka [IOK
2 lpasio Jleta https://m.edsoo.ru/bbc22726
” NuaykTtuBHOCTH. KaTyllika MHIYKTUBHOCTH B LIETIH bu6nuoreka [JOK
MOCTOSIHHOT'O TOKa https://m.edsoo.ru/62 1eac9d
but6mmoreka [IOK
23 s .OHC
BICHHE CaMOMHAYKIIHH. J]IC CaMOMHIyKILHH https://m.edsoo.ru/7ee60cal
24 OHeprusi MarHUTHOTO TOJISI KaTYIIKH C TOKOM. bubmmoreka [JOK
DJIEKTPOMArHuTHOE MOJIe https://m.edsoo.ru/b3c0Oad11
25 Pemmenue 3agau buGnnorexa [IOK

https://m.edsoo.ru/88f69d2b




2% O06o001IeHre U cUucTeMaTH3aIusl 3HaHUH 110 TeME bubmuoreka [{OK
"OnexkTpoguHaMHuKa" https://m.eds00.ru/76484025
bubmunoreka LIOK
27 KontponbHas paboTa o Teme "DaeKTpoauHaMuKa"
HTPOTILHAT paboTa Mo TeM FICKTPOAHHAMH https://m.edsoo.ru/8ae09b98
)3 KonebarenpHas cuctema. CBOOOIHBIC KOJICOAHUS. bubnuoteka [JOK
lapmonmnueckue KonedaHus https://m.edsoo.ru/7c1db385
79 Kunemarnyeckoe n TMHAMHYECKOE OIMCAHNE bubnuoteka [JOK
KOJIEOATENbHBIX IBKEHUI https://m.edsoo.ru/87¢e9498
DHepreTuiyeckoe onrMcanue. BoIBO TUHAMUYECKOTO
30 OIMCAHMS TAPMOHUYSCKUX KOJICOAHUH U3 UX bubmorexa HOK
P https://m.edsoo.ru/e3¢99692
SHEPTreTHYECKOT0 M KHHEMaTUYECKOTO OMHUCAHUS
bubmunoreka LIOK
31 A a 1 (haza koyreObaHmUi
MILITYAa 1 basa KoneOanmi https://m.edsoo.ru/7a0c439a
[lepuon u yacrota koneb6anuii. [leprnoa MaabIx cBOOOIHBIX
32 KoJIeOaHHMI MaTeMaTH4IeCKoro MastHuka. [lepro bubmorexa HOK
. - eprol https://m.edsoo.ru/e0399319
CBOOOJTHBIX KOJICOAHU TTPYKUHHOTO MassTHHKA
3 3aryxarommue KoneOanus. BeiHyKIeHHbIe KOTeOaHusl. bu6nuoreka [JOK
Pe3onanc https://m.edso00.ru/72¢93d09
but6mmoreka [IOK
34 ABTOKOIIE0A
BTOROICOAHIA https://m.edsoo.ru/6add2644
bubmunoreka LIOK
35 Pemienne 3agau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
16 VYpok-koH(pepennus "MexaHndueckue KojacOaHus B bu6nuoreka [JOK
MY3bIKaJIbHBIX HHCTpYMEHTaX" https://m.edsoo.ru/8ef587be
17 O06o001IeHre U cUuCcTeMaTH3aIisl 3HaHUH 110 TeME bubmuoreka [IOK

"Mexanndeckue Konedanus"”

https://m.edsoo.ru/eb84182f




bubmunoreka LIOK

38 DnekTpoma e xonebanus. Konebare i KO
JeKTpOMarHuTHele Konebanus. KoiebarenbHbIN KOHTYD https-//m.edsoo.rw/ddadabde
®opmyna Tomcona. CBsi3b aMIUTUTY/bI 3apsia
39 KOHJIEHCATOpa C aMIUTUTYI0M CUJIBI TOKA B KOJIEOATETbHOM bubmmorexa LIOK
A P ya https://m.edso0.ru/09319afl
KOHTYpe
40 3aKOH COXpaHEeHHsI SHEPTUHU B UACATHLHOM KOJebaTeIbHOM bubmmoreka [JOK
KOHTYpe https://m.edsoo.ru/d1e2d543
A1 3aTyxaromye IeKTPOMAarHUTHBIE KOeOaHusl. bu6nuoreka [IOK
BrIHyXIeHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUs https://m.edsoo.ru/5e668619
4 [lepemeHnHbIi TOK. Pe3uctop u KOHAEHCATOP B LIENU bubmmoreka [JOK
TIEPEMEHHOTO TOKA https://m.edsoo.ru/84836152
43 Karynika HHIyKTUBHOCTH B LIENH IEPEMEHHOIO TOKA bubmmorexa LIOK
v b H P https://m.edsoo.ru/cfa307af
44 3akoH OMa [J1 2EeKTPUYECKON LIENU IEPEMEHHOI0 TOKa bubmmorexa LIOK
s p t p https://m.edsoo.ru/8bae38e6
45 MoniHOCTh NEPEMEHHOIO TOKA. AMIUTUTYIHOE U bubmmoreka [JOK
JICUCTBYIOIIEE 3HAYEHUE CHIIbI TOKA M HAITPSKEHUS https://m.edsoo.ru/lcac6edc
46 Pe3onaHC B 351eKTpUUECKON LIETIH bubmmorexa LIOK
P . https://m.eds00.ru/087506df
bubmunoreka LIOK
47 Pewenue 3ana
HHICHHE sanat https://m.edsoo.ru/al6836a4
43 Wneanwsubiif Tpancgopmatop. [IpousBoactso, nepenaya u bubmmoreka [JOK
noTpeOICHUE IICKTPUUECKOW SHEPTUH https://m.edsoo.ru/f97418ae
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE
49 3JIEKTPOIHE rHHpK NbT g a I/IIZ:HOJIEBOBaHI/ISI bubmorexa HOK
p prit. BYIRTYP . https://m.edsoo.ru/a6£74d93
3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HU
bu6 OK
50 Pemienue 3amau nommoreka I

https://m.edsoo.ru/ee6677ed




bubmunoreka LIOK

31 Peuterre sazas https://m.edsoo.ru/7cab59f8
5 O060011IeHNE U CUCTEMATHU3AIMsI 3HAHUN 10 TEME bu6munoreka LIOK
"DeKTpOMarHuTHbIE KoeOanus" https://m.edsoo.ru/401024a9
53 MexaHnyeckue BOJIHbI. XapaKTEpUCTUKU MEXAHUYECKUX bubnuorexa LIOK
BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH Bubmmorexa [IOK
https://m.edsoo.ru/d9ae1000
bubmmoreka [JOK
> 3ByK. XapakTepHCTHIH 3ByKa https://m.edsofru/ 138b6f09
56 Wudpassyk u ynaprpasByk. LllymoBoe 3arps3Henue bubnuorexa [IOK
OKPYKaroIlEe Cpebl https://m.eds00.ru/7380038f
bu6nuoreka [IOK
37 Pemerre 3a1a< https://m.edsogru/cfd%8bf
58 DJIEKTPOMAarHuTHHIE BOJIHBL. M3myueHne bu6nuoreka [IOK
DJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 OHeprus AMEeKTPOMArHUTHBIX BOJIH. CBOMCTBa bubmmoreka [JOK
3IIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/d01b818¢c
60 [IIkana 31eKTpoOMarHUTHBIX BOJH. [IpumeneHue Bubmuotexa [JOK
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY https://m.edsoo.ru/49be11%e
61 [IpuHIIMIIBI paANOCBA3U U TeNeBUACHUA. Paaronokarus. but6mmoreka [IOK
DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKArOIIEeH Cpeibl https://m.edsoo.ru/9f96f1{8
62 KonTtponbnas padora mo teme "KoneGanus u BoaHBI" ngﬂ;ﬁfgggﬁ}: 798540
63 CaerT. 3aKOH PSAMOJMHENHOIO PacpoCTPaHEHUSI CBETA bubnmorexa LHOK
https://m.eds00.ru/f9566406
64 Pemenue 3aga4 Ha IpUMEHEHUE 3aKOHA MPAMOJIMHEITHOTO bubnuoteka [JOK

pacrpocTpaHeHHs CBEeTa

https://m.edsoo.ru/ea32d455




Ortpaxenue cBeta. [1nockoe 3epkano. Chepuueckoe

bubmunoreka LIOK

65 3€pKaio https://m.edsoo0.ru/a005d2bb
[Ipenomiienne cBeta. AGCOMIOTHBIN U OTHOCUTENBHBIN
66 rokaszarelib npesomiieHus. [losiHoe BHyTpeHHEe bu6nuoreka [IOK
oTpaxxeHue. [IpenenpHblid yroil MoJHOrO0 BHYTPEHHETO https://m.edsoo.ru/bc2e55¢d
OTpaXKEeHUs
67 Pemenue 3aga4 Ha IPUMEHEHUE 3aKOHOB OTPAXKEHUS U bubnuoreka [JOK
IIPEIOMIICHUS CBETa https://m.edsoo.ru/49d830a9
68 Xop nydeit B mpusMme. ucnepens ceeta. CIOXKHBIN COCTaB bubmmoreka [JOK
Oenoro ceera. Llser https://m.edsoo.ru/d8elc3be
69 JInn3pl. DOKYyCHOE paCCTOSTHUE M ONITHYECKAs CUJla JIMH3bI bubmorexa [IOK
https://m.eds00.ru/60441359
70 [MocTpoenne n3o0pakeHHit B IMH3aX U UX CUCTEMAX. Bbubmuotexa [JOK
YBenuyeHue JuH3bI https://m.edsoo.ru/bb53b1d5
71 Pemienue 3a1au Ha MOCTpOEHUE U300paKEHUH, bu6nuoreka [JOK
MOJIYYa€MBIX C IIOMOLLBIO JINH3 https://m.edso00.ru/5a868109
72 I'ma3 kak onruueckas cucrema Bubmmorexa [IOK
https://m.edsoo.ru/ecd480a2
7 Pemenue 3anau. [Ipenensl mpuMeHUMOCTH bu6nuoreka [IOK
T€OMETPUYECKON ONITUKH https://m.edsoo.ru/cd174al10
74 CKOpOCTh CBETa M METOBI €€ U3MEPEHUS bubmorexa OK
https://m.edsoo.ru/f32aab06
bu6nuoreka [IOK
7 Jucnepens caera https://m.edsogru/ lel6cecbe
bu6nuoreka [IOK
76 Hurepgeperts crera https://m.edsocE.Iru/Sfc0c638
77 KorepeHTHBIC HCTOYHUKHU. Y CIIOBHS HAOJIIOACHHS bu6nuoreka [IOK

MAaKCUMYMOB U MUHUMYMOB

https://m.edsoo.ru/c6416d48




bubmunoreka LIOK

8 Pemenmne 3anas https://m.edsoo.ru/3061de2b
but6mmoreka [IOK
& Tpumenenne nuTephepenim https://m.edso0.ru/668edbc8
but6mmoreka [IOK
80 Audppaxuus caera https://m.edsoo.ru/12ed04b5
81 Hudpakauonnas pemérka. Y cioBre HaOMI0ICHUSI TIIaBHBIX bu6nuoreka [IOK
MaKCUMYMOB https://m.eds00.ru/f998d964
bu6mmoreka [IOK
82 Pemenmne 3anas https://m.edsoo.ru/d58c411a
83 ITonepeunocTts cBeTOBEIX BOJH. [lomsspu3anmsa cBera bubmorexa [IOK
p ’ prsatl https://m.edso0o.ru/e9890fe9
but6mmoreka [IOK
84 Pemenue sanas https://m.edsoo.ru/c56¢8158
85 CBeTOBLIE SIBIICHUS B IIPUPOE bubmorexa [IOK
PHPOA https://m.eds00.ru/0b36363d
bubmunoreka LIOK
86 0000 I "O "
o0lLIeHe U cucTeMaTh3anus 3Hanuii mo reMe "Onruka hitps://m.cdsoo.ru/8a14748b
bubmunoreka LIOK
87 K o O
OHTpOJIbHAs paboTa 1o TeMe «OnTHKay hitps://m.cdsoo.rw/82315dd4
28 I'panu1bl MpUMEHNMMOCTH KIACCUUECKON MEXAHUKH. Bubmuotexa [JOK
3aKOHBI JIEKTPOJUHAMUKHA U IPUHIUIT OTHOCUTEIIBHOCTH https://m.edsoo.ru/c9bd77cb
89 TTocTynaThl criennaabHONR TEOPUHU OTHOCUTEILHOCTH bubmmorexa [IOK
Y 1 P https://m.edsoo.ru/c56f05¢cb
[IpocTpancTBeHHO-BpeMeHHOM uHTepBall. [IpeobpazoBanus
90 Jlopenna. ¥YcnoBue npuunHHOCTU. OTHOCUTENIBHOCTD Bubmuotexa [JOK

OJIHOBPEMEHHOCTHU. 3aMe/IJICHUE BPEMEHH U COKpaIIEHUE
JUIMHBI

https://m.edsoo.ru/d83742bb




bubmunoreka LIOK

91 DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIbI hitps://m.cdsoo.r/853a64fc
9 CBs13b MacChl ¢ SHEPTUEN U UMITYJIILCOM PEIATUBUCTCKOMN bubmmoreka [JOK
YaCTHUIIbl. DHEPIUs MOKOSI https://m.edsoo.ru/b6258ffa
93 PaBHOBeCHOE TemI0BOE U3ITydYEeHHE buomrorexa LIOK
i https://m.edsoo.ru/f54035a5
bubmmnoreka LIOK
4 3aKoH eMeterus Buna https://m.edsoo.ru/1c5{f752
bu6mmoreka [IOK
95 ['unore3a M. [limanka o kBanTax. @OTOHBI hitps://m.cdsoo.rw/as a2 18
bu6mmoreka [IOK
06 DHEprus u HMIYILC POTOHA https://m.edsoo.ru/7tb307ec
97 dotorpdext. OnbrTer A. I'. CtoneToBa. 3aKOHBI bu6nuoreka [IOK
dboTtorpdekra https://m.edsoo.ru/8c68e5b9
08 VYpasHenue DitamreitHa 11 porodddexra. "KpacHas bubmmoreka [JOK
rparuia” gororddexra https://m.edsoo.ru/01ef4556
bubmunoreka LIOK
99 .0 I1. H. JIe6
Hapsetine cBeTa. OMbITS coeaesa https://m.eds00.1u/64b4f966
bub6munoreka LIOK
100 B i
OITHOBBIE CBOHCTRA HacTHIl https://m.edsoo.ru/f59cfcec
101 Bonns! ne bpoiins. J{nuna BonHsbl ae bpoitnis u pazmepbl bubmmoreka [JOK
00J1aCTH JIOKAIM3AIUN JBUKYIIEHCS YaCTUIIBI https://m.edsoo.ru/5df8bafl
bubmunoreka LIOK
102 K - i
OPTYCKYAPHO-BOMHOBO AYAIHIM https://m.edsoo.ru/8ccab62a
bubmunoreka LIOK
103
Jlnpariit S1EKTPOHOR Ha KpUCTAILTAX https://m.edsoo.ru/30dbal8c
104 Crneuuduka usmepenuit B Mukpomupe. COOTHOIICHUS bubmmoreka [JOK

HeonpenenéaHoctei ['elizendepra

https://m.edsoo.ru/65783dec




bubmunoreka LIOK

105 Pemerne rpaguueckix sanat https://m.edsoo.ru/e70195bd
" bu6nuoreka [IOK
106 Peurerie pacuCribix saza: https://m.edsogru/ee9b3182
107 KonTponbnas pabota no temam: "OcHosbl CTO", bubmmoreka [JOK
"KopnyckynsipHO-BOJIHOBOM ayanu3m" https://m.edsoo.ru/c3de891a
108 OMBITHI 110 UCCIIEIOBAHUIO CTpOeHUs aroma. [nanerapHas bubmmoreka [JOK
Mojienb aroma Pesepdopaa https://m.edsoo0.ru/312b750a
bubmmoreka [JOK
109 Hocrynater bopa https://m.edsofru/404dfa9a
110 Bunel ciektpoB. CeKTp ypoBHEN 3HEPTUH aTOMa bubnuorexa [IOK
BOJIOpOZA https://m.edsoo.ru/cf74bl1a
111 CroHTaHHOE M BBIHY)KJIEHHOE HU3JIyUE€HUE CBETA bubmmorexa LOK
https://m.edsoo.ru/f945d85¢
bu6nuoreka [IOK
12 Jlasep https://m.edsogru/2288a004
113 Hyxnonnas monens sinpa ['eiizenOepra-MBanenko. 3aps u bu6nuoreka [JOK
MaccoBoe 4nciIo saapa. M3otonsl. PagnoakTMBHOCTH https://m.edsoo.ru/34adaSde
3aKkOH paJroaKTUBHOro pacnana. CBoiicTBa
114 MOHU3UPYIOLIETO U3NTy4eHus. BiausHue painoakTHBHOCTH bubmorexa OK
Ha JKMBbIC OPTaHU3MBIL. Jl03UMeTpust hetps://m.edso0.rw/aabIBbet
DHeprus CBSI31 HYKJIOHOB B sijipe. SnepHbie cuibl. Jledext
115 Macchl sapa. SnepHele peakiuu. S aepHbie peakTopsbl. bubmmoreka [JOK
[IpoGnembl yrpaBiasieMOro TEpMOSIACPHOTO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTUYECKHE ACTIEKThI Pa3BUTHS SIIEPHON IHEPTETUKU
116 MeTto1bl perucTpaly U UCCIE0BaHMS JIEMEHTAPHBIX Bbu6muotexa [JOK

yactull. DyH1aMeHTaaIbHbIe B3aUMOICUCTBHS. bapuoHBbI,

https://m.edsoo.ru/1ac08a5b




Me30HbI U J1enToHsl. [Ipencrasnenne o CrangapTHOR
mozenu. KBapk-rimrooHHas Mozienb ajpOHOB

®usuka 3a npeaenamu CtangapTHol Monenu. TémHas

117 martepus U TéMHas sHeprus. EquactBo pusnueckoit bubnmorera LHOK
P prit- B4 https://m.edsoo.ru/c026fd37
KapTUHBI MUPA
118 DTanbl pa3BUTUS aCTPOHOMHUHU. 3HAUYCHHUE aCTPOHOMHUHU bubmorexa OK
p p ' P https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTB 3aKOHOB (PU3HUKH JJIT OOBSICHEHUS
119 MPUPOJIBI KOCMHUYECKUX 00BEKTOB. METOIbI bubmorexa OK
pHpo o A https://m.edsoo.ru/39¢44028
ACTPOHOMUYECKUX HCCIIEAOBAHUN
120 CoBpeMEHHbIE ONITUYECKNE TEJIECKOMbI, PaIUOTEIECKOIIBI, bu6nuoreka [IOK
BHeaTMoc(epHass aCTpPOHOMHS https://m.edsoo.ru/4877aale
121 Bun 3Bé3gHoro Heba. Co3Be3aus, spKue 3BE3bI, MIIAHETHI, bubmunoreka LIOK
UX BUIUMOE JIBIDKEHHUE https://m.edsoo.ru/aac588eb
122 Conneunas cucrema. Comnniie. ColHEUHasi aKTUBHOCTb. bubnuorexa [JOK
Ucrounuk sueprun CosHila 1 3BE3]1 https://m.edsoo.ru/22748eb4
123 3BE3/bI, UX OCHOBHBIE XapaKTEePUCTUKU. Jlnarpamma bubmuoreka [{OK
"CreKTpaIbHbINA KJIacC — CBETUMOCTD" https://m.edsoo.ru/42169944
124 3Be3/bI II1aBHOM MOCIIEI0BATEIIbHOCTH bubmorexa [IOK
s s https://m.eds00.ru/b3cb766¢
Buytpennee crpoenue 38€311. CoBpeMEHHbIE
125 MPEJCTABICHUS O TPOUCXOKICHUH U 3BOTOLMK COTHIA U bubmorexa [JOK
p_ . & p B g I I https://m.edsoo.ru/d09da494
3BE3[. DTanbl )KU3HU 3BE3]T
126 Mueunsiii [1yte — Hama ["anaktuka. Tumnsl rajgakTuk. Bubmuotexa [JOK
YeEpHbIe ABIPHI B AIpax TAIAKTUK https://m.edsoo.ru/7cd10a0a
127 Bcenennas. Paciuupenue Beenennoii. 3akon Xa606:ma. bubnnoreka LIOK

Teopus bosboro B3peiBa. PenukroBoe usirydeHue

https://m.edsoo.ru/3dbdf0d2




bubmunoreka LIOK

128 MacmrabHas ctpykTypa Beenennoit. Meraranaktuka
PYKTYP https://m.edsoo.ru/ce234633
but6mmoreka [IOK
129 Hepeménnpie mpoGieMbl acTpOHOMUU
p P p https://m.edsoo.ru/d37d9fte
®usnyeckuil mpakTukyM no teme "MccnenoBanue
MarHUTHOTO TOJISl TOCTOSIHHBIX MarHUTOB'" WK Eub 1OK
. noiroTeKa
130 "UccnenoBanue cBOMCTB (heppOMarHeTUKOB" UK '
" . https://m.edsoo.ru/67361aef
UccnenoBanue AeiiCTBUS MOCTOSSHHOTO MarHUTa Ha paMKy
¢ TOKOM"
®u3nyecKkuil MpakTUKyM 1o teme "M3MepeHue cuibl
131 Awmmnepa" win "M3ydyeHre 3aBUCMMOCTH CHJIBI AMIiepa OT bu6nuoreka [JOK
cuiibl Toka" wim "OnpeaeneHne MarHUTHOM MHIYKIIMY Ha https://m.edsoo.ru/fcae91e9
OCHOBE U3MEpEHMs CUIIbl AMIiepa"
®dusznyeckuil mpakTukyM 1o teme "MccnenoBanue siBICHUS
132 3JIEKTPOMArHUTHON MHAYKIMK'" K "Onpenenenue https://m.edsoo.ru/c36658da
MHIYKIIUM BUXPEBOTO MarHUTHOTO TOJIs"
®uznyeckuil NpakTUKyM 1o teme "MccnenoBaHue sIBIEHUS Bu6 110K
noInoTeKa
133 camouHAykiuu'" wim "COopka Moaenu httos://m.ed b81b6391
ps://m.edsoo.ru
3JIEKTPOMArHUTHOTO reHeparopa”
®uznyeckuil NpakTUKyM 1o teme "M3mepenue nepuona BuG 1OK
- noinoTeKa
134 CBOOOJHBIX KOJI€OaHHUH HUTSIHOTO U IPYKUHHOTO
" https://m.edsoo.ru/5d159d35
MasiTHUKOB
135 ®dusnueckuit mpaktukyM 1o Teme "[IpeodbpazoBanue bubnuoteka [JOK
SHEPruu B IPYKUHHOM MasiTHUKE" https://m.edsoo.ru/a28026bd
®usznyeckuil mpakTukyM no teme "MccnenoBanue
136 MIEPEMEHHOT0 TOKA Yepe3 MOCIEA0BATEIbHO COETMHEHHBIE bubmmoreka [JOK

KOHJICHCATOP, KaTyIIKy 1 pe3uctop" unu "MccnenoBanne
paboThl ICTOYHUKOB CBETA B 1T MEPEMEHHOTO TOKa"

https://m.edso00.ru/89dc2d90




®uznyeckuil NpakTUKyM 1o TeMe "M3yueHnune napameTpoB

bubmunoreka LIOK

137
3BYKOBOW BOJIHBI" https://m.edsoo.ru/b100661a
®duznyeckuil NpakTUKyM 1o TeMe "M3mepenne nokasaresns BuG 1OK
noinoTeKa
138 npenomienus crekna" wim "[lonyyenne nzo0paxeHus B httos://m.ed 142569eal
ps://m.edsoo.ru ea
CUCTEME U3 IIJIOCKOTO 3€pKajia U JIUH3bI"
®usnyeckuil mpakTukyM no teme "MccnenoBanue
139 3aBUCUMOCTH (hOKYCHOTO PAacCTOSIHUSI OT BelecTBa (Ha bu6nuoreka [IOK
npuMepe KUIKuX JuH3)" uin "M3mepenue GoKycHOro https://m.edsoo.ru/b879fb3f
pPacCcTOsSIHUS PACCENBAIOINX JINH3"
140 Ouznyeckuil npakTukyMm no teme "Habmonenue bubmmoreka [JOK
T pakuu, UHTepPEepeHIIu 1 MOJsIpU3alnn cBeTa" https://m.edsoo.ru/8b7ac737
®uznyeckuil NpakTUKyM 1o TeMe "OnpeneneHue
141 UMITYJIbCA ¥ SHEPTUU PENSATUBUCTCKUX YacTHII (IO bubmmoreka [JOK
dboTorpadusM TPEKOB 3apsHKCHHBIX YaCTHI] B MATHUTHOM https://m.eds00.1u/63756¢47
nosie)"
®uznyeckuil NpakTUKyM 1o TeMe "M3mepenne
142 nocrosiHHOM [lmaHka Ha OCHOBE UCCIEIOBAHUS bubmuoreka [{OK
dotordexra" nnm "UccnenoBanne 3aBUCUIMOCTH CHITBI https://m.edsoo.ru/eb916f82
TOKa 4epe3 CBETOIUO]I OT HaNpsKeHUs"
®uznyeckuil NpakTUKyM 1o teMe "MccnenoBanue crekTpa Bu6 110K
noIMoTEeKA
143 Ppa3peRKEHHOIO0 ATOMapHOr0 BOAOPOIa U U3MEPEHUE
N— " https://m.edsoo.ru/ec651eb8
nocrosiHHOW Punbepra
®usznyeckuil mpakTukyM no teme "HMccnenoBanue EuG 1OK
nonoTeKa
a/IMOAKTHBHOTO ()OHA C UCTIOIB30BaHUEM JJO3UMETpa" WK
144 ' ://m.ed /c3dab
" " https://m.edsoo.ru/c3dabebe
3y4eHUE MOTJIOUIeHNUs OeTa-4acTHIl ATFOMUHUEM
®dusndeckuit mpakTUKyM 1o Teme "Halmonenus EuG 1OK
i i noiroTeKa
145 3BE3/THOTO HeOa HEBOOPYKEHHBIM TJIa30M C

HCIIOJIB30BAHHUEM KOMIIBIOTCPHBIX HpI/IJ'IO}KeHI/Iﬁ JJIA

https://m.edsoo.ru/1072021e




oTpesieNIeHus TIOJI0KEHUsT HeOeCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c0o3Be311si CeBEpHOTO
noJtytapust v sipkue 3BE€3761" win "HabmroneHus B
teseckon JIyHbl, TIJIaHET, TYMAHHOCTEHN U 3BE3AHBIX
cKorieHun"

O06o061enne u cuctemarusanus 3HaHui. Posib pusuku n

. . bubmuoreka [{OK
146 aCTPOHOMHUHU B YIKOHOMUYECKOH, TEXHOJIOTUYECKOM,
. . https://m.edsoo.ru/ad6ddeed
COITMATPHOM U ATUYECKOH cdepax NesaTeTbHOCTH YeJIOBEKa
O0001enne U cucreMaru3alys 3HaHui. Poiab 1 MecTo
147 (U3UKU ¥ aCTPOHOMHUH B COBPEMEHHOI Hay4yHON KapTUHE bubmmorexa LIOK
p P yd P https://m.edsoo.ru/18f19f7¢
MUpa
O06o0menue 1 cucTeMaTr3alys 3HaHuii. Poib puzndeckoit
TeopuHu B (POPMUPOBAHHUHU MIPEICTABICHHUN O (U3NIECKOM
148 KapTHHE MHpa, MECTO (PU3UUECKOM KAPTUHBI MUPA B bubnmorera LHOK
P pa, P p https://m.edsoo.ru/e7d400f4
o0I1IeM psiTy COBPEMEHHBIX €CTECTBCHHO-HAYIHBIX
MPEACTABICHUI O IPUPOJE
149 O0001eHre U cUCTEMATU3AaLMs 3HAHUN 110 TEME bu6mmoreka [IOK
"Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O060011IeHNE U CUCTEMATHU3AIUsI 3HAHUN 10 TEME bubmunoreka LIOK
"Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o001IeHre U cCUCTeMaTH3alisl 3HAaHUH 110 TeME bubmuoreka [{OK
"lunamuka" https://m.edsoo.ru/2dfbafc5
152 O0001eHne 1 cucreMaTu3arnys 3HaHui Mo teme "Craruka but6mmoreka [IOK
TBepaoro Tena'" https://m.edsoo.ru/3cca482¢
153 O0600I11IeHNE U cCUCTEMATHU3aIMs 3HAHUN 0 TeMe "3aKOHEBI bubmmorexa LIOK
COXpaHEHHUs B MEXaHHKeE" https://m.edsoo.ru/32a4d1a0
154 O06o061IeHne u cucreMaru3anus 3HaHui 1Mo TeMe ""OCHOBBI bubmmoreka [JOK

MOJIEKYJISIPHO-KMHETUUECKOH Teopun”

https://m.edsoo.ru/ed440ca8




O00011eHHE U CUCTEMATU3ALMS 3HAHUN I10 TEME

bubmunoreka LIOK

155 "Tepmoannamuka. TennoBbsie MaluHb!" https://m.edsoo.ru/c63f7c10
156 O06o001IeHre U cucTeMaTr3aIsl 3HaH|H 110 TeMe bubnuoteka [JOK

"ArperatHblie cocTosinus BemecTBa. da3oBbie nepexoapr"” https://m.edsoo.ru/1d36b5b1
157 O060011IeHNE U CUCTEMATHU3AaLUsI 3HAHUN 10 TEME bubmmnoreka LIOK

"OnexTpruueckoe nose" https://m.edsoo.ru/3bf0def9
158 O06o001IeHre U cUCTeMaTH3alisl 3HAHUH 110 TeME bubmuoreka [IOK

"IToCTOAHHBIN JIEKTPUUECKUN TOK" https://m.edsoo.ru/71453ee6
159 O06o061ieHne U cucTemMaTu3anus 3HaHui 1o Teme "TokH B bu6bnuorexa LIOK

pa3Iuy4HbIX cpenax” https://m.edsoo.ru/3d40077a
160 O060011IeHNE U CUCTEMATHU3AIUs 3HAHUN 10 TEME bubmunoreka LIOK

"MarnutHOe nojae" https://m.edsoo.ru/3b4c06ae
161 PesepBHblit ypok. O000IIEHNE U CUCTEMaTH3AIMsI 3HAHUH Bbubmuotexa [JOK

1o TemMe "DIeKTpoMarHuTHast MHIyKus" https://m.edsoo.ru/053e2248
162 PesepBHblit ypok. O00011IEeHNE U CUCTEMaTH3AIMsI 3HAHUH bu6bnuorexa LIOK

no TeMe "MexaHnueckue KoneOanus" https://m.edsoo.ru/d6310bfd
163 PesepBHblil ypok. O6001IeHHE U CUCTEMATHU3alHsI 3SHAHUH bubmmoreka [JOK

1o TemMe "DJIeKTpOMarHuTHbIE Koyie0aHus" https://m.edsoo.ru/5¢2bb83d
164 PesepBHblit ypok. O0001IeHNE 1 CUCTEMaTH3AIMsI 3HAHU T Bubmuotexa [JOK

o Teme "MexaHu4ecKre U ANEKTPOMArHUTHBIE BOJIHBI" https://m.edsoo.ru/96a7a2dd
165 Peseprubiil ypok. O6001IeHNE U CUCTEMATU3AIMS 3HAHUHA bu6nuoreka [JOK

o Teme "Onrtuka" https://m.edsoo.ru/52ad1603
166 PesepBHblil ypok. O6001IeHHE U CUCTEMATHU3alHsI 3SHAHHUH bubmmoreka [JOK

o teme "OcHoBbl CTO" https://m.edsoo.ru/5beclc65
167 PesepBHblit ypok. O0001IEeHNE U CUCTEMaTH3AIMsI 3HAHUH Bbu6muotexa [JOK

1o teMe "KopnyckyinsipHO-BOJIHOBOH Ayanusm" https://m.edsoo.ru/f7¢59d38
168 Peseprubiil ypok. O6001IeHNE U CUCTEMATU3AIMS 3HAHUHA bu6nuoreka [IOK

o teme "dusuka aroma"

https://m.edsoo.ru/11511654




PesepBHeIil ypok. O000IIEHHE U CUCTEMATU3AIIHS 3HAHHIA

169 110 TeMe "®u3KKa aTOMHOTO Apa U HIEMEHTapHbIX 1 buommorexa LIOK
" P P https://m.eds00.ru/905c5ce0
YaCTUI]
170 PezepBHblit ypok. O00011IEeHNE U CUCTEMaTH3AIMsI 3HAHU T 1 bubnuorexa LIOK
1o Teme "DeMeHThI acTpopu3uKn" https://m.edsoo.ru/2bffb94c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI10 KJIACC

Kon
NpoBepsieMoOro
pe3yabTara

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOCHHS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero o0pa3oBaHus

JleMOHCTpHpOBATh HA IPUMEPAX POJIb U MECTO (PUUKU B POPMHUPOBAHUHT
COBPEMEHHOM HAYYHOM KapTUHBI MUPA, B PA3BUTHUH COBPEMEHHON TEXHUKHU
Y TEXHOJIOTHM, B TPAKTUYECKON AEATEIIbHOCTH JIFOIEH

10.2

Y4YuThIBaTh TPAHUIBI TMPUMEHEHUs H3YYCHHBIX (U3MUECKUX MOJETICH:
MaTepuaiabHas TOYKA, WHEPIHAIbHAs CHUCTeMa OTcuéra, aOCOIIOTHO
TBEPAOE TEJIO, UICAIBHBIN Ta3; MOAEIU CTPOECHUS Ta30B, KUJIKOCTEH U
TBEPABIX TEJ, TOYEUHBIA SIECKTPUUYECKHM 3apsAl — TpU pEUICHUU
bu3nvecKux 3a1aq

10.3

PacnioznaBate ¢usnyeckue siBieHUs (MPOIECCH) U OOBSICHITh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJCKYISIPHO-KHHETUYECKOW TEOpHH
CTPOCHHS  BEIIeCTBA W  JJIGKTPOJAWHAMUKH:  pPAaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE IMaJICHHUE Tel,
JBW)KEHUE IO OKPY)KHOCTH, WHEPIMs, B3auMojeicTeue tei;, auddysus,
OpOYHOBCKOE IBIYKCHHE, CTPOCHHUE )KUIKOCTEH U TBEPABIX TEJ, U3MEHEHHE
00béMa TeNm TpHW HarpeBaHUU (OXJIAXKICHWH), TEIJIOBOE pPaBHOBECHE,
UCIapeHue, KOHJACHCAIMs, IUIaBIICHWE, KPUCTAJUTH3AIMS, KUIICHUE,
BJIQXKHOCTh BO3/yXa, MOBHIIICHUE JABJICHHS Ta3a MPU €ro HarpeBaHUU B
3aKpBITOM COCYJE, CBSI3b MEXIY IapaMeTpaMu COCTOSHUSI Ta3a B
M30MPOIECCax; AMEKTPU3ALINS TEN, B3aUMOJICHCTBHIE 3apsI0B

10.4

OnuceiBaTh ~ MEXaHUYECKOE  JBWKEHHME, HUCIHONB3yd  (uU3MUecKue
BEJIMYUHBI: KOOpAHMHATA, MyTh, MEpPEMENICHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, Cujia, UMIyJIbC Tela, KHHETUYECKasi SHEprusl, MOTCHIIMAIbHAS
DHEprus, MeXaHndeckas paboTa, MeXxaHU4eCKasi MOIITHOCTb; TIPY ONTHUCAHHUH
MPABIJILHO TPAKTOBATh (PU3UUECKHI CMBICI MCIIOIB3YEMbIX BEITUYHH, UX
0003HaYeHHs] U EIUHHIIBI, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIINE AAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMHU BEIMUYUHAMU

10.5

OnuceIBaTh HU3YUCHHBIC TCIIJIOBLIC CBOIICTBA TEJI U TEIUIOBLIEC SIBJICHHUA,
HCIIOJIb3YA (1)I/I3I/I‘IGCKI/IG BCJIMYHMHBI: JABJICHUC I'a3a, TCMIICPpATypa, CPCAHAA
KHHETHNYCCKAasAa SHEPIUa Xa0THYECKOT'O ABUKCHU A MOJICKYII,
CPeIHEKBAIpaTUYHAsE CKOPOCTh  MOJIEKYJ, KOJHYECTBO  TEILIOTHI,
BHYTPEHHSISI dHEprHsi, padota raza, K0O3(QQUIMEHT MOJE3HOTO JIEeHCTBH
TETUIOBOTO IBUTATEIIST; P OMTUCAHUY MTPABUIILHO TPAKTOBATH PH3UUECKUI
CMBICJT MICTIOJIB3YEMBIX BEJIHMUWH, UX 0003HAYCHHS U CIUHHIIBI, HAXOIUTh
(opMyIbl, CBA3BIBAIOIIME JAaHHYIO (U3NYECKYIO BEIMYMHY C JIPYTHMMHU
BCIIMYNHaAM




10.6

OnuceIBaTh HU3YUYCHHBIC SJICKTPHUYCCKUC CBOMCTBA BCUIECTBA n
AJICKTPUYECKUE SIBJICHUS (ITPOIIECCHI), UCTIONIb3YsI (PU3UIECKUE BEIIMUNHBI:
ANEKTPUUECKUHN 3apsijl, DIJIEKTPHUYECKOE II0JIe, HANpsHKEHHOCTh IIOJIS,
NOTEHIMAJ, pPa3HOCTh TOTEHIMAJOB;, IIPH OMNHCAHWUU TPABUIBHO
TPAaKTOBaTh  (PU3UYECKUH  CMBICI  HCIOJB3YEMBIX  BEIHYHH, HX
0003HAUCHHSI U EIMHUIIBL; YKa3bIBaTh (YOPMYJIbI, CBSI3bIBAIOIIUE JTAHHYIO
(U3UUECKyIO BETUUUHY C IPYTHUMHU BEIIMYMHAMU

10.7

aHAIM3UPOBaTh  (U3MYECKHE TPOIECCHl U SIBICHHUSA, HCIOJIb3YS
bu3HYecKre 3aKOHBI U TIPUHIIUIIBL: 3aKOH BCEeMUPHOTO Tsarorenus, I, I u
III 3akonbl HetoTOHA, 3aKOH COXpAaHEHUSI MEXAHUYECKON SHEPruH, 3aKOH
COXpaHEHUs HMIIYJIbCa, I[IPUHIUI CYIEPHO3UIUA CHJI, [PUHIUII
PaBHOIIpAaBUA HHCPIUAIIbHBIX CUCTEM OTC‘-IéTa; MOJICKYJISAPHO-
KHHETHYECKYI0 TEOPHI0 CTPOCHHSI BELIECTBA, T'a30BbI€ 3aKOHBI, CBS3b
CpGI[Heﬁ KHUHETHUYECKOU SHECPTHUU TCIIJIOBOI'0 [JABHUKCHHA MOJICKYIT C
aOCOJIIOTHOM TeMIepaTypor, MEpBbI 3aKOH TEPMOIAMHAMHUKH; 3aKOH
COXpaHEHHUs ANEKTPUUYECKOTO 3apA/a, 3akoH KynoHa; mpu 3ToM pa3nuyarhb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIpKEHUE U
yCJIOBHS (TpaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHIATh OCHOBHBIC WPHHIMIIBI JEHCTBUS MallWH, NPHOOPOB H
TEXHUYECKUX YCTPOWMCTB; pa3jinyaThb yCJIOBUS UX 0O€30MacHOro
HCIIOJIb30BaHNUs B IOBCETHEBHOM KU3HU

10.9

BBINONMHATE SKCHEPUMEHTHI 10 MCCIEIOBAaHUI0 (DU3MYECKUX SIBICHUN U
IPOIIECCOB C HCIOJB30BAHUEM NPSMBIX M KOCBEHHBIX H3MEpEHHIA; MpH
3ToM (QopMmynupoBaTh mnpoOieMy (3agady) HM THIOTe3y Yy4eOHOro
9KCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIUIOKEHHOTO 000pyHOBaHu,
IPOBOJNTH OTBIT ¥ (POPMYIHPOBATH BBIBOJIBI

10.10

OcymiecTBIATh NPSIMbIE U KOCBEHHBIE U3MEPEHUST (PU3HMUECKUX BEIHYHH;
IpU 3TOM BBIOMpATh ONTHUMAJIBHBIA CIIOCOO M3MEPEHHS M HCIIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEH U3MEPEHUI

10.11

HccrnenoBaTh 3aBUCUMOCTH MEXAY (DHU3UYCCKUMH BEIHMYUHAMH  C
UCTIONIb30BAaHUEM TIPSMBIX HW3MEpPEHUi; MpU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCUPOBAaTh pe3yNbTaThl MONYYEHHOW 3aBHCHMOCTH
bu3MYECKUX BENMYMH B BHJE TAOMUI] UM TrpauKOB, NE1aTh BBHIBOJBI 1O
pe3ynbTaTraM UCCIIeOBAHUS

10.12

CoOmogaTh nmpaBuiia 6€30MacHOTO TPy MPH MIPOBEICHUN HCCIICTOBAHNI
B paMKax Y4yeOHOro 3KCIEepUMEHTa, Y4eOHO-HCCIEeNOBATEeIbCKOW H
IPOEKTHOM JEATEIbHOCTH C HCIIOJIb30BAaHUEM U3MEPUTENIbHBIX YCTPOHCTB
U J1abOopaTOPHOTO 0O0OPYIOBAHHUS

10.13

Pemate pacuéTHble 3amaud C SBHO 3aJlaHHOM (U3MYECKOW MOJEIbIO,
UCTIOJB3YS (PH3UYECKHE 3aKOHBI ¥ TPUHIIMITHI; HA OCHOBE aHAJIN3a YCIOBHS
3a/1a4¥ BEIOUpaTh (PU3HUECKYIO MOJECIb, BRIACIATh GU3NUCCKUE BETUIHHBI
u opmynbl, HEOOXOMUMBIE 7Sl €€ PEIICHUS, MPOBOJUTH PACUETHI H
OIICHUBATh PEAILHOCTH MOJYICHHOTO 3HAYCHUS (PU3NIESCKOM BETUIHHBI




10.14

Pematp KaueCTBEHHbIE 3a/1auu: BBICTpanBaTh JIOTUYECKHU
HENPOTUBOPEUYHUBYIO IEMOYKY PACCYXJACHUH C OMOpPOW Ha H3YyYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

10.15

Hcnonp3oBaTh mpu  pemieHuH  y4yeOHBIX  3ajjad  COBPEMEHHBIC
UH(POPMALIMOHHbIE TEXHOJOTMM JJIS TOHCKa, CTPYKTYpUPOBaHUS,
UHTEpPHpETallud M TPEICTaBICHUS Y4eOHOH M HayYyHO-TOMYJISPHOM
UHPOPMALIMY, MNOJYYEHHOM M3 pa3IMYHBIX HMCTOYHUKOB; KPUTUYECKH
aHAJIM3UPOBATh M10JIy4aeMyI0 HHPOPMALIUIO

10.16

[IpuBoauTh TpUMEpPHl BKJIAAA POCCHMCKUX M 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, 0OBSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonp30BaTh TEOPETHUECKHIE 3HAHNUS 110 (DU3UKE B IOBCETHEBHOM KU3HU
JUIst  o0ecriedeHus: 0e30macHOCTH MpH OOpalleHuu ¢ npudopamMu |
TEXHUYCCKUMU yCTpOﬁCTBaMH, JId COXpaHCHUA 310POBbA U CO6HIOI[€HI/I$I
HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpejie

10.18

PaGoTtate B rpymme ¢ BBITIOJHEHHWEM Pa3IHYHBIX COIUAIBHBIX POJICH,
TUTAHUPOBATh PabOTy TPYIIIBI, PAMOHAIBHO PaCIPENeNATh 00S3aHHOCTH
U TUIAaHUPOBATh ACATCIBHOCTH B HCCTAHAAPTHBIX CHUTYyalUAX, aICKBATHO
OLEHMBATh BKJIAJ KaXI0ro M3 YYaCTHUKOB TIPYIIBl B pELICHUE
paccMmaTpuBaeMoil mpooOIeMbl

11 KJTACC

Kon
NpoBepsieMOro
pe3yjabTara

11.1

IIpoBepsiemble npeaMeTHBbIE Pe3yabTAThI 0CBOCHHS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero o0pa3oBaHusi

JleMoHCTpHpOBaTh Ha TIPUMEPAX POJIb U MeCTO (GPU3UKH B (POPMUPOBAHUHU
COBPEMEHHOM HAYYHOM KapTUHBI MUPA, B PA3BUTHUH COBPEMEHHON TEXHUKHU
U TEXHOJIOTUM, B MPAKTUYECKON NESATEIbHOCTH JIIOAEH, LEJIOCTHOCTh U
€IUHCTBO (PM3UYECKON KapTHHBI MUPa

11.2

Y4uTHIBaTh TpaHUIBl NPUMEHEHUS H3YYEHHBIX (U3UUYECKUX MOJeneil:
TOYEUYHBIN AJIEKTPUYECKUN 3apsl, slepHas MOJENIb aToMa, HYKJIOHHAas
MO/JIe]Ib ATOMHOTO sJIpa MPHU pelIeHNH PU3NIECKHUX 3a]au

11.3

PacnioznaBate ¢usnyeckue siBieHUs (MPOIECCH) U OOBSICHITh UX Ha
OCHOBE 3aKOHOB AJICKTPOJIMHAMUKH W KBAHTOBON (DM3HUKH: dJIEKTPUIECKAS
MPOBOAMMOCTH, TETNIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JCHCTBUS
TOKa, B3aUMOJICHCTBUE MAarHMUTOB, OJCKTPOMAarHWTHAs WHIYKIWS,
NeiCTBE MAarHUTHOTO TTOJISI HA IIPOBOIHUK C TOKOM U JIBYDKYILIUHCS 3apsil,
AJIEKTPOMArHUTHBIE KOJIeOaHuUs U BOJHBI, MPSIMOJIMHEIHOE
pacrpocTpaHeHHE CBeTa, OTPaXKCHHE, NpeIoMIICHHE, HHTep(epeHIus,
TUGPaKIUs | MOJIIPU3AIUS CBETA, AUCTIEPCHS CBETa, (OTONIEKTPUICCKUI




addekr (poroaddext), cBeToBOE HaBIEeHNE, BOBHUKHOBEHUE TMHEHYATOTO
CIeKTpa  aTtoMa  BOJOPO/A, CCTECTBEHHAas W HCKYCCTBEHHAs
PaTuoaKTHBHOCTh

11.4

OHI/ICBIBaTb HN3YUCHHBIC CBOMWCTBA BCIIECCTBA (BHGKTpI/I‘-IGCKI/Ie, MAarHuTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOJAMMOCTh pA3IUYHBIX Cpel) H
DJIGKTPOMATrHUTHBIC SIBICHHUS (TPOIECCHI), HCMOIB3Ys (DHU3UYECKHE
BEJIMYMHBI:  DJICKTPUUECKUH  3apsll, CHUJa TOKa, JJICKTPUIECKOE
HaIpsHKEHUE, AJICKTPUYECKOE COMPOTUBIICHHE, PAa3HOCTh IMOTCHIIUAJIOB,
OJIC, pabora TOKa, MHIYKIIMS MarHUTHOTO TOJs, cuia Amrmepa, cujia
JlopeHiia, WHIYKTUBHOCTh KATYIIKH, DHEPIrHS OSJIEKTPUUECKOTO U
MarHUTHOTO TOJIEH, MepHUoa M YacToTa KojeOaHWil B KoJeOaTelbHOM
KOHTYype, 3apsii M CHJIa TOKa B TPOLECCe TapMOHHYECKUX
DIIEKTPOMATrHUTHBIX KoJeOaHuU, (OKYCHOE pPACCTOSHUE W ONTHYECKas
CHJIA JIMH3bI;, TIPH OMHMCAHUU MPABHILHO TPAKTOBATh (PU3MUECKUI CMBICT
WCIIOIB3YEMBIX BEJIMYHMH, WX OOO3HAYEHUS W CIUHHMIIBI, YKa3bIBaTh
(GbOopMyJIBbI, CBSI3BIBAIOIINE JTAHHYIO (DU3WYECKYIO BEIUYHUHY C JIPYTUMH
BEIIMUMHAMU

11.5

OnuchiBaTh M3y4YCHHBIC KBAHTOBBIC SIBJICHUS W MPOIECCHI, HCIOJIB3YS
(Gu3nUecKue BEIMYUHBI: CKOPOCTh 3JICKTPOMATHUTHBIX BOJH, JJIMHA
BOJHBI M 4YacTOTa CBETa, JHEPrUs W HUMIYJIbC (OTOHA, MEepuos
HOJTypacraja, SHEprysl CBA3M aTOMHBIX sIIep; MPH OMHMCAHUU TPABHIHHO
TPaKTOBaTh  (PU3MYECKUH  CMBICT  HCIOJB3YEMBIX  BEJIMYHMH, HX
0003HaYEHHs U EMHHIIBI;, YKa3bIBaTh (JOPMYIIbI, CBSI3BIBAIOIINE JTAHHYIO
(Gu3MYECKYI0 BETHUYUHY C IPYTHMU BEIUYMHAMH, BBIYUCIATH 3HAYCHUC
bu3HYECKOI BETUINHBI

11.6

AHanu3upoBath (U3UYECKHE TPOIECCHl U SABJICHUS, HCIONb3Ys
dusznueckue  3aKOHbBI M NpUHOUNBL  3akoH  OMa,  3aKOHBI
MOCJIEZ0BATENBHOIO U MapajlIeIbHOTO COeIMHEHUS TPOBOAHHUKOB, 3aKOH
xoyna — JleHma, 3aKOH OJEKTPOMAarHUTHOM WHIAYKUHUH, 3aKOH
MPSIMOJIMHEHHOTO PACHpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKCHHS CBETA,
3aKOHBI TPEJIOMJICHHS CBETa, ypaBHEHUE DifHIITeHHA 175 poTodddekTa,
3aKOH COXPAaHEHMSI HHEPruM, 3aKOH COXpaHEHUsT HMIYJIbCa, 3aKOH
COXpPAHEHHUs DJIEKTPUUECKOro 3apsijfa, 3aKOH COXpPAaHEHUsS MacCOBOIO
ymcna, noctynarsl bopa, 3akoH pagMOaKTHBHOIO pacmaja; Mpu 3TOM
pa3nuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPOKEHHE U YCIIOBHS (TPaHUIIbI, 00JIaCTH ) TPUMEHUMOCTH

11.7

OHpGI[eJIHTB HalpaBJICHUC BCKTOPAa HWHAYKIHUHW MArHuTHOIO  ITOJIA
MPOBOJHUKA C TOKOM, CHJIbI AMriepa u cuiibl JIopeHna

11.8

CTpouTh M OMHCHIBATH M300paKEHUE, CO3aBAEMOE TUIOCKUM 3EpKalioM,
TOHKOH JTUH30U

11.9

BBIMONHATE AKCIEPUMEHTHI IO MCCIIEIOBAHUIO (U3NYECKHUX SIBICHUH H
NIPOIIECCOB C MCIOJIB30BAHUEM NPSMBIX M KOCBEHHBIX H3MEPEHHIA; MPH
sToM (dopmyaupoBaTh mpoOieMy (3agady) W THIOTE3y Yy4eOHOTro




HKCIIEPUMEHTa, COOUpaTh YCTAaHOBKY M3 MPEJIOKEHHOTO 000pYHA0BaHMUS,
IIPOBOJUTH ONBIT U (POPMYIUPOBATH BBIBOBI

11.10

OcymiecTBIATh NpSIMbIE U KOCBEHHBIE U3MEPEHUST (PU3HMUECKUX BEIHYHH;
IpU 3TOM BBIOMpATh ONTHUMAJIbHBINA CIIOCOO M3MEPEHMs M HCIIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEH U3MEPEHUI

11.11

HccnenoBarh 3aBUCUMOCTH (DU3MUECKUX BEJIUYUH C HCIOJIb30BAHUEM
HPSIMBIX U3MEPEHUIT; TPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (PMKCUPOBATH
pe3yNbTaThl TMOJIYYEHHON 3aBUCHUMOCTH (PU3WYECKUX BEIHYMH B BHJIC
TaONIUIl ¥ TPapUKOB, IETATh BHIBOJBI IO PE3yIbTaTaM HCCIICIOBAHUS

11.12

CoOmronats mpaBuiia 6€30MaCHOTO TPYy/Aa PH MPOBEICHUH UCCIIETOBAHHMA
B paMKax y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIEIOBATEIIbCKON |
TIPOCKTHOM JICATEIEHOCTH C MCIIOJIb30BAHNEM M3MEPHUTEIBHBIX YCTPOHCTB
U JIabOopaTOPHOTO 0OOPYIOBAHHUS

11.13

Pemate pacuéTHble 3amaud C SBHO 3aJlaHHOM (U3MYECKOW MOJEIbIO,
UCIIONB3Ysl (PU3NUECKHE 3aKOHBI M TPUHITUIIBI, HA OCHOBE aHAJIN3a YCIIOBUS
3a/1auy BBIOUPATh (PU3NUECKYIO MOJIEIb, BBIICIATh (PU3UYECKUE BEIIMUNHBI
u (GopMyIbl, HEOOXOIUMBIE ISl €€ pelIeHUs, MPOBOAUTH PACUYETHl H
OILICHHUBATH pea.HBHOCTI: HOJIY‘-IGHHOFO 3HAYCHUA (1)H3H‘-I€CKOI>1 BCJIIMNYMHBI

11.14

Pemars KauecTBEHHbBIE 3aJauu: BBICTPanBaTh JIOTUYECKH
HENPOTUBOPEUYUBYIO IEMOYKY PACCYXJACHUH C OMOpPOW Ha U3YyYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

11.15

Hcnonb3oBath Tpu  pemieHWH — y4eOHBIX  3alad  COBPEMEHHBIC
UH(GOPMALlMOHHBIE  TEXHOJOTUM JJIi TOHUCKA, CTPYKTYpUPOBaHMUS,
UHTEpPIpPETallUd U TPEACTaBIeHHUs Y4eOHONH M Hay4YHO-TIOMYJISPHOU
uH(pOpMallMK, TOJYYEHHON W3 pPAa3IMYHBIX MCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATH MOJTyYaeMyto HH(popMaLuio

11.16

OOBSICHATh TNPUHLMIIBI JECHCTBHS MAIMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pasziuyaTh YCJIOBHS HMX O€30MacHOTO MCIOJIb30BAaHUS B
IIOBCEIHEBHOM XKU3HU

11.17

[IpuBoauTh TpUMEpPHl BKJIAAA POCCHMCKUX M 3apyOeKHBIX YUEHBIX-
(¢U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO
MUDA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TEOPETHUSCKHE 3HAHUS 110 (DU3UKE B IOBCETHEBHOM KU3HU
JUIst  o0ecriedeHuss 0e30MmacHOCTH MpH OOpalleHud ¢ npudopamu u
TEXHUYCCKUMU yCTpOﬁCTBaMH, AJId COXpaHCHUA 310POBbA U CO6HIOI[GHI/I5I
HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpejie

11.19

PaGoTate B rpymnme ¢ BBIIOJHEHHWEM Pa3IHYHBIX COIUAIBHBIX pOJICH,
IUTAHUPOBATh PabOTy TPYIIIEI, PAIMOHAIBHO paclpeleNiaTh 00s3aHHOCTH
U TUIAaHUPOBATh ACATCIBHOCTH B HCCTAHAAPTHBIX CHUTYyalUAX, aICKBATHO
OLEHMBATh BKJIAJ KaXJI0ro0 M3 YYaCTHUKOB TIPYIIBl B pELICHUE
paccmaTpuBaeMoil mpooOIeMbl




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJIACC

Kon Koa nposepsiemoro

pas3aejia IJIEMEHTA

HpOBepﬂeMbIe IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O IIO3HAHW A

1.1

®usuka — Hayka o mnpupone. Hayunsle MeTozsl
IIO3HAHUS OKPYXKaIOILEro MHpa. Ponp
JKCIIEPUMEHTA W TEOPHH B IPOLIECCE IO3HAHMS
IPUPOBI. DKCIIEPUMEHT B (PU3UKE

1.2

MogenupoBane  (QU3MUECKUX  SIBICHUH U
npoueccoB. Hayunble runore3sl. Duznueckue
3aKOHbI W TEOpUHU. ['paHUIBl TPUMEHUMOCTH
¢uznyeckux 3akoHOB. [IpUHIUI COOTBETCTBUSI.
Porr m w™ecro ¢usuku B (HOPMUPOBAHUH
COBPEMEHHOM HAy4yHOW KApTHUHBI MHpa, B
MPAKTUYECKOU ESITETbHOCTH JIOIeH

MEXAHUKA

###HPari#KMHEMATHUKA

2.1.1

Mexanuueckoe  nBmkeHne. OTHOCHUTEILHOCTH
MexaHuueckoro nBrkeHnsa. Cucrema orcuéra.
TpaekTopus

[Tepememnienue, ckopocTh (CpemHsii CKOpPOCTD,
MTHOBEHHAas CKOPOCTb) u YCKOpEHHE
MaTepuaibHOW TOYKH, MX TMPOEKIUH Ha OCHU
cuctembl KoopauHat. ClioxkeHHue MepeMeleHud 1
CJIO’)KEHUE CKOPOCTEM

2.1

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IPSAMOJIMHENHOE IBHKECHUE. I'padpuxu
3aBUCHMOCTH KOOpPJHUHAT, CKOPOCTH, YCKOPEHHS,
NyTH M NEPEMEIEHUS] MaTEepPUAIbHOM TOYKH OT
BPEMCHHU

CBobOonHoe majeHune. Y CKopeHrne CBOOOHOTO
naacHuA

KpuBonunerinoe JIBIDKEHUE. PaBHOMepHOE
JBUKEHUE MaTEpUAIbHON TOYKH IO OKPYKHOCTH.
VYrioBast CKOpOCTb, TUHENHAs CKOpOCTh. [lepuon u
yacToTa. LleHTpoCcTpeMUTENIBHOE YCKOPEHUE

TexHuuecknue yCTpoMCTBa: CIUAOMETD, ABUKECHHUE
CHapsA 0B, HCTIHBIC U pCMCHHBIC IICPCAAYN




[IpakTuueckue paboThl. M3mMepeHne MrHOBEHHOU
ckopoctd. MccienoBaHue COOTHOIIEHHUS MEXAY
IIyTAMH, IIPONICHHBIMU TEJIOM 3a
IIOCJIEZI0BATENbHBIEC PABHBIE TPOMEXYTKH BPEMEHH
IIPY PAaBHOYCKOPEHHOM JBM)KCHHH C HadalbHOU
CKOpOCTBIO, paBHOW Hyi0. M3ydeHue IBUIKEHUS
HIapUKa B BA3KOM KUIAKOCTU. M3ydeHue NBUKEHHUS
Tela, OPOILIEHHOTO TOPU30HTAIBHO

2.2

##HPar#H## JUHAMUKA

2.2.1

[IpuHnun orHocutensHocTH [anuies. IlepBeiit
3akoH HprotoHa. Hepuuanbabie cucTeMbl OTCYETA

222

Macca tena. Cuna. [IpuHIMn cynepno3uiuy Cui

223

Bropoii 3akon HproTOHA 1151 MaTepruanibHOM TOUKHU
B nHepuuanbHoi cucreme otcuéra (MCO). Tpermit
3akoH HploTOHA [171s1 MaTepHallbHbIX TOYEK

22.4

3aKkoH BCeMHUpHOro TAroreHus. Cuna TAKECTH.
[IepBast kocmuueckasi CKopocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Ttpenue. Cwia TpeHHUd
CKOJILXXEHUS U cujla TpeHus mokos. KoaddummeHt
Tpenust. Cuiia CONpOTUBIICHUS TP JIBUKEHUH Tea
B )KHJIKOCTHU WJIU Ta3e

227

HOCTyHaTeHBHOG nu BpaH_IaTeJIBHOG ABUXXCHHUC
a0COJIIOTHO TBEPIOTO Tela

2238

MoMEHT CHJIBI OTHOCHTCILHO OCH BpalicHU.

[Inedo cuibl. YcaoBus paBHOBECHs TBEPAOrO Tena
B CO

229

TexHuueckue YCTpOMCTBA: MOJUITUITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[Ipaktuyeckne paboTel. l3ydeHue IBUKCHHS
Opycka Mo HaKJIOHHOM TUIOCKOCTH TIOJ JIEHCTBHEM
HECKOJbKUX cuil. MccnenoBaHue 3aBUCUMOCTH CUIT
VIOPYTOCTH, BO3HHUKAIOMIMX B JepOopMUPYEMOit
NpyXHUHE U PE3MNHOBOM 0Opasle, OT BETUYHHBI UX
nedopmanuu. MccrienoBanue ycnoBUid paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPAILICHUS

23

#i#H#Par##3AKOHDBI COXPAHEHNA B MEXAHUKE

23.1

NMmnynec  MarepuanbHOM  TOYKH,  CHUCTEMBI
MaTepUaJbHBIX  TOYeK. MMmynabc  cunel U
M3MEHEHHE UMITyJIbCa Tella

232

3akoH coxpaneHus umnyibsca B ICO. PeaktuBHOE
JBUKECHHE




233 Pabora cubl
234 MOITHOCTE CUJIBI
)35 Kunernueckass 3Heprusi MaTepHaJbHOM TOYKH.
o TeopemMao KMHETHYECKOM SHEPTUH
[TorenunaneHas ueprus. [loTeHnmanpHas SOHEprus
236 yhpyro nepopMupoBaHHON MPYKHUHBI.
o ITorennmanbHas SHEPTHSI Tena BOJIN3U
MOBEPXHOCTU 3eMJIU
[loTenuuanbHble U HENOTEHLMAIbHBIE CUJIbL. CBSA3b
3.7 paboThl HEMOTEHIMANBHBIX CHWJI C H3MEHEHHEM
o MEXaHHUYCCKOW DHEPrHU CHCTEMbl TEl. 3aKOH
COXpaHEHMsI MEXaHUYECKON IHEPIUH
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHudeckue yCTpOWCTBA: JBHXKCHHE  PakeT,
o BOJOMET, KOIIED, MPYKUHHBIN TUCTOJIET
[Ipaktuueckne  pabGorel.  M3yueHwe  cBs3u
53,10 CKOpOCTEM Tl  NpU  HEYNPyroM  yaape.

HccnenoBanue cBsi3u pabOThI CUIIBI C U3MEHEHHEM
MEXaHUYECKON IHEPTUU Tena

3 MOJIEKVYJIAPHASA ®U3UKA U TEPMOAMHAMUKA
HH#HPar###OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUN

OcHoOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM TeOopuu. BbpOyHOBCKOE IBHKCHHE.
Huddysus. Xapaxrep JBUKECHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Mopenu cTpoeHus Ta30B, KUJIKOCTEH W TBEPABIX

3.1.2 Ten U OOBSCHEHHE CBOWCTB BEIISCTBA HA OCHOBE
ATUX MOJENEN

113 Macca MOJIEKYJI. KonnuectBo BEIIIECTBA.

11 ITocrosinHast ABoraapo
' 314 TermoBoe paBHOBecue. Temmeparypa u €€

m3mepenue. [lkana remnepatyp Llenbcus
Mogenb uaeanbHoro raza. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU HUCATBHOTO
rasa
AOcomroTHasi TeMmIiepaTypa Kak Mepa CcpemaHei

3.1.6 KMHETUYECKON HSHEPruM TEIJIOBOTO JIBUYKECHHS
yactul rasza. [llkana remneparyp KenbBuna

317 VYpaBuenue Kianeitpona — MeHnaeneeBa. 3aKkoH

JlanpToHa




I'azoBbie 3aK0HBI. M30mponieccsl B Ma€aIbHOM ras3e
C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMA,
M30xX0pa, nu300apa

3.1.9

TexHUYECKHEe YCTPOUCTBA: TEPMOMETP, OapomeTp

3.1.10

[Ipaktuueckue paboTel. M3mepeHwe  Macchl
BO3JyXa B KJacCHOW KoMHate. lccinenoBanue
3aBUCUMOCTH MEXJy IapaMeTpaMu COCTOSHUS

pa3pekEHHOTO ra3a

3.2

OCHOBbI TEPMOJMHAMMKU

3.2.1

TepmonuHamuueckas — cucreMa.  BHyTpeHHsS
SHEPTHUsl TEPMOAMHAMUYECKOM CHCTEMBI U CTIOCOOBI
e U3MEHEHU

322

KonuyectBo Temorel u paborta. BHyTpeHHss
SHEPTHUsl OJHOATOMHOIO UJI€aJIbHOTO Tra3a

323

Bunpr TEIUTIOTIEpeIavuu: TETUTOTPOBOIHOCTbD,
KOHBEKIIUS, W3JIy4YeHHe. TermmoéMKocTh Tena.
VnenpHass TEIOEMKOCTL  BelllecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIJIoNepeave

324

IlepBbiii 3akOoH TepMoaMHaMUKU. lIpumeHeHue
IIEPBOT0 3aKOHA TEPMOAVMHAMUKY K U30IPOLIECCAM.
['padpuaeckas maTEepIpeTanus paboThI ra3a

325

Termoble  MammHbl.  [IpuHIUIBL  AEHCTBUSA
TEIUIOBbIX MamuH. [IpeoOpa3oBaHus J>HEPrHH B
TeIJIOBBIX MamuHax. Koaddumuent mnone3Horo
nevicteust (manee — KIIJI) TemioBoit MamiuHBI.
Huxn Kapno u ero KIIJ]

3.2.6

Bropoii 3akon TepmonuHamuku. HeoOGpatuMocTsb
MPOLECCOB B Mpupoae. TerioBble IBUTATENH.
DKojoru4eckue npo0aeMbl TETNIO3IHEPTETUKH

3.2.7

Texnuueckue YCTpOMCTBA: JIBUTaTENb
BHYTPEHHEI'O CropaHusi, OBITOBOM XOJIOJMJIBHUK,
KOH/IULUOHED

3.2.8

[IpakTuueckue paboTel. M3mepeHue yaenpbHOU
TEIUIOEMKOCTHU

3.3

#i#HPariH## AT PEIAT

HBIE COCTOSAHMA BEIIECBA. ®A30BBIE
ITEPEXO/bI

3.3.1

[TapooOpazoBanue u koHneHcauus. Vcnapenue u
KUTICHHE. YIelbHas TEIIoTa NapooOpa3oBaHMUS.
3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUSI OT 1aBJIEHUS

332

AOconroTHas n OTHOCHUTCIIbHAs BJIA’)KHOCTb

Bo3ayxa. Hacelennslii map




3.33

Teépnoe Tenmo. Kpucramimdeckue u amopdHbie
Tesla. AHM30TPONUS CBOMCTB KPUCTAILIIOB. JKuakue
KkpucTayyibl. CoBpeMEHHbIE MaTepHaIb

334

[lnaBnenue u Kkpucramumsanus. Y AelibHas TEIIoTa
riasneHus. Cyonumanus

3.3.5

YpaBHeHHE TEIIOBOTO OajaHca

3.3.6

TexHudyeckue  yCTpOMCTBA: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MTOJIy4EHUS
COBPEMEHHBIX  MaTepuaJoB, B TOM  4YHCIIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUU

3.3.7

[Ipaktuueckue paboTel. M3MmepeHue BIAXXHOCTU
BO3/yXa

SJIEKTPOAMHAMUKA

4.1

###ParH#IJIEKTPOCTATUKA

4.1.1

Onexrpuzauus Tela. ODJEKTpUuecKui 3apsa. [[Ba
BUJIA 3JIEKTPUUECKHX 3apsiioB

4.1.2

[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOIHUKN

413

3aKkoH COXPAaHCHUS SJICKTPUUCCKOI'O 3apaa

4.1.4

Bzaumopeiictue 3apsanoB. 3akoH Kynona

DneKTpuueckoe roJe. HanpsxénaocTs
NIEKTPUYECKOro mnoiid. IIpuHuumn cyneprno3unuu.
JInHuK HanpsHKEHHOCTH DJIEKTPHYECKOTO MO

Pabora CHUII 3JIEKTPOCTATUYECKOTO oJIA.
Ilorenuan. Pa3HoCTh MOTEHIINAIOB

[IpoBoAHMKM U JAMPJCKTPUKH B MOCTOSHHOM
INEKTPUYECKOM noJe. JvsnexkTpuueckast
MPOHUIIAEMOCTh

OnexrpoéMkocTs. KonneHncaTop. D11eKTpoEMKOCTh
IUTOCKOTO KOHJIEHCATOpa. JHEprusi 3apsHKeHHOTO
KOHJIeHCaTopa

Texnuueckue YCTPOMCTBA: 3JIEKTPOCKOII,
JJIEKTPOMETP,  DJIEKTPOCTAaTUYECKas  3alluTa,
3a3eMJICHHE  AJIEKTPOIPUOOPOB,  KOHJAEHCATOD,
KCEPOKC, CTPYUHBIN TPUHTEP

4.1.10

[IpakTnueckue paboThI. N3mepenue
IIEKTPOEMKOCTH KOHJEHCATOpa

4.2

H#Par###TIOCTOSHHBIN DJIEKTPUYECKHUM TOK. TOKU B

PA3JIMYHBLIX CPEJAX

4.2.1

YCJIOBI/IH CyH_IeCTBOBaHI/IH IIOCTOSHHOTI'O
aneKTpudeckoro Toka. Mcrounumku toka. Cuia
ToKa. IToCTOSTHHEIN TOK




422

Hanpsokenne. 3akon Oma 17151 yyacTka Lenu

423

DIIEKTPUYECKOE COIIPOTHUBJICHHUE. VYnenbHOE
COIIPOTUBJICHUEC BCIICCTBA

4.2.4

[TocnenoBarenbHOE, TapaieIbHOE, CMEIIaHHOE
COCTMHCHHE MIPOBOTHUKOB

4.2.5

Pabora anekTpuyeckoro Toka. 3akoH Jlxoyms —
Jlenna

4.2.6

MontHOCTb SJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTpojaBmwkymas cuia (manmee — OJOJC) wu
BHYTPEHHEE COMPOTHBIEHHE HCTOYHHMKA TOKAa.
3akon Oma I TOJMHOM  (3aMKHYTOM)
3NeKTprYecKou enu. Koporkoe 3ambikaHue

4.2.8

ONeKTpOHHAas MPOBOAMMOCTb TBEPIBIX METAJIJIOB.
3aBUCHUMOCTb  CONPOTHUBIIEHHUS  METAUIOB  OT
Temneparypsl. CBEpXIIPOBOAUMOCTD

4.2.9

OnekTpuueckuii TOk B Bakyyme. CBoiicTBa
AJNIEKTPOHHBIX MYYKOB

4.2.10

[TomympoBomauku. CoOOCTBEHHass W TMPUMECHas
MPOBOJUMOCTh TOJYNPOBOAHUKOB. CBOMCTBa p-n
nepexoa. [loaynpoBoAHIUKOBBIE TPHOOPHI

4.2.11

DIIEKTPUUYECKU I TOK B 3JIEKTPOJIUTAX.
DIIEKTPOJIMTHYECKAS AUCCOIMALIMS. DIIEKTPOIIN3

4.2.12

DneKTpuueckuil TOK B razax. CaMOCTOATENbHBIN U
HECaMOCTOSTENIbHBIA pa3psan. Pasnuunble TUIBI
CaMOCTOATENBHOrO paspsana. Moinnus. [Inazma

4.2.13

TexHUYecKre yCTpOrUCTBa: aMIIEpMETP, BOJIBTMETP,
peocrar, HMCTOYHHUKHU TOKA,
DJIEKTpOHArpeBaTeIbHbIE npudopHl,
AIIEKTPOOCBETUTENbHBIE  TPUOOPHI, TEPMOMETP
COIIPOTUBIICHHUS], BAKYYMHBIN JUOM, TEPMUCTOPBI U
boTOpe3UCTOphl,  MOJYNPOBOJHUKOBBIN  IHOJ,
raJibBaHHKa

4.2.14

[Ipaktuueckue paboTbl. M3ydyeHHe CMeEIaHHOTO
COEIMHEHUS PE3UCTOPOB.

WN3mepenne OJIC wuCTOYHMKA TOKa M €0
BHYTpPEHHEro  comportuBieHus.  HabmoneHue
JNEKTPOJIA3A

11 KJTACC




Kon
pa3jiena

4

Koanposepsiemoro
3JeMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OJIEKTPOAMMHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

4.3.1

ITocTosiHHBIE MAarHuThbl. B3aumonaelictBue
HOCTOSHHBIX MarHuTOB

432

MaruuTtHoe nosue. BekTop MarHuTHOM UHTYKIIU Y.
[IpuHnun cynepno3uuuu. JIMHMM MarHUTHOMN
AHIYKLIUU. Kapruna  naunuit MarHUTHOH
VMHYKIUU T10JIS TOCTOSIHHBIX MarHuTOB

433

MaruutHoe noJie MpoBOJIHUKA ¢ TOKOM. KapTrHa
JUHUM TOJIA JJIMHHOTO MPSIMOTO MPOBOJHHUKA U
3aMKHYTOT'O KOJIbLIEBOT'O TPOBOJIHUKA, KATYIIKH C
TokoM. OmbeiT  Opcrepa.  BzaumopelictBue
MPOBOJIHUKOB C TOKOM

434

Cuna Amrmepa, €€ MOJyJib U HalpaBJICHUE

4.3.5

Cuna JlopeHua, €€ Moaynb M HampaBiCHHE.
JIBr>kKeHUe 3apssKeHHOM YaCTUIBI B OTHOPOJHOM
MarHuTHOM noJie. Pabora cumer Jlopenia

4.3.6

SIBiIeHUE DIEKTPOMATHUTHON UHIYKLIIMU

4.3.7

IToTok BEKTOpa MArHUTHON MHIYKIIMHU

4.3.8

OJAC wuHaykuuu. 3akoH AJIEKTPOMAarHUTHOM
uHaykuuu Gapanest

4.3.9

Buxpesoe anekrpuueckoe nose. JC uHIyKInn
B INPOBOJHUKEC, NBUKYIICMCA IMOCTYHATCIBHO B
OIHOPOJHOM MAarouTHOM IT0JIC

4.3.10

[TpaBuiio Jlenna

43.11

NunyktuBHOCTD. SBienue camounaykuuu. DJC
CaMOUHYKITUU

4.3.12

9HepFI/I5[ MAarauMTHOTI'O ITOJISA KaTyIIKW C TOKOM

4.3.13

DIEKTPOMarHuTHOE IOJIe

4.3.14

TexHuueckue YCTPOMCTBA: MOCTOSIHHBIE
MAarHuThbl, 3JICKTPOMArHUTHI, 3JICKTPOABUIATCIIb,
YCKOPUTCIIN SJICMCHTApPHBIX qaCTull,
AHIAYKIHUOHHAsA [1€Yb

4.3.15

[IpakTuueckue paboThl. M3ydeHHe MarHUTHOTO
MOJISl KaTYIIKK ¢ TOKOM. MccnenoBanue neicTBUst
MOCTOSIHHOTO MAarHWTa Ha paMKy C TOKOM.
HccnenoBanue  sABIEHUA  AIEKTPOMArHUTHOM
WHIYKIUU

KOJIEBAHM 1 BOJIHBI




5.1

MEXAHUWYECKUE U 5JIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KomnebarensHas cucrema. CBoOoHbBIE
KoJIeOaHusl. I'apmonnueckue KoJIeOaHusl.
[lepuon, yactoTa, amruiuTyaa u ¢dasa Konedanuit

[IpyXuHHBIN MasiITHUK. MaremaTuueckui
MasiTHUK

VYpaBHeHuE rapMOHUYECKUX KoJIeOaHUH.
Kunematnyeckoen AMHAMHYECKOE OIMCAHHE
K0J1€0aTeNbHOT O IBUKEHUS

[IpeBpaiienne sSHEprum MNpu TapMOHUYECKUX
kosebanusax. CBs3p aMIUTUTYAbl KOJeOaHH
MCXO/IHOM BEJIMYMHBI C AMIUTUTYIaMH KOJIeOaHHi
€€ CKOPOCTH U YCKOPEHUS

Kone6arenbHbrit KOHTYP. CBoOonHbIE
AIIEKTPOMArHUTHBIE KOJEOAaHUS B HJICAIBHOM
KOJICOATEeIbHOM  KOHTYpE. AHAJOTHS MEXITY
MEXaHUYECKUMHU " AIIEKTPOMArHUTHBIMH
konebanusmu. @opmyna TomcoHa

3aKOH COXpaHEHHMsS DSHEPrHH B HJCATLHOM
K0JIeOaTeIbHOM KOHTYpe

BreiHyXeHHbIE ~ MeXaHWYecKue  KoJieOaHHs.
Pe3onanc. Pe3onancHast kpuBas. BeiHyX1eHHbIE
3IEKTPOMAarHUTHbIE KOJIeOaHusl.

IlepemenHbII TOK. CunyconganbHbIN
MIEPEMEHHBIN TOK.

MomHoCTh EPEMEHHOTO TOKA. AMIUTUTYHOE U
JNEUCTBYyIOIlEE  3HAUEHUE CHJIbI TOKa |
HaIpsKEHUS

5.1.10

Tpanchopmarop. IlpousBoncTBo, mepemavya u
notpebieHue AIEKTPUUECKOM SHEPTHUH.
DKOJIOTUYECKUE PHUCKU TMPU  MPOU3BOJICTBE
ANEKTPUUECKOM SHEPTUH. KynbsTypa
HUCITIOJIB30BaHUA SJICKTPOIHCPTIHUU B
IIOBCEIHEBHOM XKU3HU

5.1.11

Texuuueckue YCTpOMCTBA: ceiicmorpad,
ANIEKTPUYECKHI 3BOHOK, TMHUU AJIEKTpoIepeaay

5.1.12

[IpakTnueckue paboTHI. Uccnenosanue
3aBHCHUMOCTH TEpUOJa MaJbIX KojeOaHui rpysa
HA HWUTA OT J/JIMHBI HUTH U Macchl Ipy3a.
UccnenoBanue mnepeMeHHOTO TOKa B LEMU U3
MOCJIEIOBATEIbHO COEIMHEHHBIX KOHJIEHCATOPA,
KaTYIIKU U pe3ucTopa




5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanunueckue BOJIHBI, YCIIOBHS
pacIpoCTpaHEHHs. IIepuon. Ckopoctb
pacnpocTpaHeHus U JuiMHa BOJIHBL. [lonepedunbie
Y TIPOJIOJIbHBIEC BOJTHBI

522

###Par###  Uutepdepenius u  audpakius
MEXaHUYECKUX BOJIH

523

3Byk. CkopocTh 3ByKa. ['poMKOCTh 3BYyKa.
BricoTa Tona. TemOp 3ByKa

524

DNEeKTPOMAarHUTHbBIE BOJIHBI. Y CJIOBUS U3IIYy4EHHUS
AJIEKTPOMATrHUTHBIX BOJIH. B3anmuas
opueHrauuss BektopoB E, B wum v B
JJIEKTPOMAarHUTHOM BOJIHE B BAKYyMeE

525

CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTPaXXEHUE,
npejoMIIeHue, — moyisipuzaunus, — Audpaxiys,
uHTepdepeHiys. CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

[lIxana smekTpoMarHuTHBIX BOJH. [IpumeHeHne
SJICKTPOMArHUTHBIX BOJIH B TCXHUKC U GBITy

5.2.7

[IpuHIIMTIBI ~ pagWOCBSI3M W TEJICBHJICHHS.
Pannosnokanus. DJIeKTpOMarHuTHOE 3arps3HEHUE
OKpYKaIoIlei Cpebl

5.2.8

Texnuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas IUAarHOCTHKA B
TEXHUKE W MEIULUHE, pajgap, paauONpHEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBY-neun

53

OIITHUKA

5.3.1

[IpsamonuHEeiHOE pacnpoCTpaHEHUWE CBeTa B
oaHOpoHOM cpene. JIyu cBeta

532

OtpaxkeHue cBeTa. 3aKOHbI OTPAXKEHHUS CBETA.
[TocTpoenune n300pakeHHi B TUIOCKOM 3€pKajie

533

[Ipenomsienne cBeTta. 3aKOHBI IPEIOMIICHHUS
cBeTa. AOCOIOTHBIN TIOKa3aTeNb MPEIOMIICHUS

534

[Tonmnoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi
yroJI OJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcust cBera. CioxHbI cocTaB 0enoro
cBeta. IIBeT

5.3.6

Cobwuparomue U paccenBaroImue TUH3bL. ToHKas
nnH3a. POKYCHOE pacCTOSIHUE M ONITUYECKAs cuila
TOHKOM JnuH3BL. [locTpoeHue wu300pakeHuil B
COOMpAIONIMX M  pacCeMBAIONIMX  JIMH3AX.




DopMya TOHKOH JIMH3BL. Y BEJIMYECHUE, 1aBACMOE
JUH301

537 IIpenensl  IPUMEHUMOCTH  T€OMETPUYECKOM

OIITUKH

HNuTtepdepentus CBeTa. Korepenrtnsie
538 WCTOYHUKH. Y CIIOBUSI HAOJIOICHNST MAKCHMYMOB
o U MUHMMYMOB B HMHTEP(EPEHIMOHHON KapTHHE

OT ABYX CI/IH(baSHBIX KOTCpCHTHBIX UCTOYHUKOB

Hudpakmus cBera. JudpakmuonHas pemérka.
YciioBue HaOMIONEHHS TJIABHBIX MaKCHMYMOB
Npyd TaJCHUH MOHOXPOMATHYECKOTO CBETa Ha
T (PaKITMOHHYIO PEIIETKY

539

5.3.10 [Tonsipuzanus cBera

TexHudyeckue  yCTpOWCTBA:  O4YKHM,  JIyIIa,
5311 ¢oroamnmapar, IIPOCKIIMOHHBIN amnmapar,

MHUKpPOCKOII, TEJIECKOI, BOJIOKOHHAs OITHKa,
TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]

[IpakTuueckue paboTel. M3Mepenne mokasarens
MPEJIOMIIEHUS. Uccnenosanue CBOICTB

5.3.12 5
u3o0pakeHnit B JuH3ax.  HaOmionenue

AUCIICPCHUHU CBCTA

DJIEMEHTHI CIIELIMAJIbBHOM TEOPMU OTHOCUTEJIBHOCTH

I'panuisl HNPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. [Toctynatsr TEOpUun
6.1 OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTH  MOJYJIS

CKOPOCTH  CB€Ta B  BaKyyme, IPUHIIUI
OTHOCUTEILHOCTH DUHIITEHHA

62 OTHOCUTENBLHOCTD OJIHOBPEMEHHOCTH.
' 3ameyieHre BpEMEHH U COKpaIleHUE JJTUHBI

6.3 DHeprust U UMITYJIbC CBOOOTHON YaCTHIIBI

CBa3pb Macchl C DHEPrHedl W HUMIYJIbCOM
6.4 CBOOOJTHOM YaCTHIIBI. DHEPTHS TTOKOSI CBOOOJHOM
YaCTHIIBI

KBAHTOBAA ®U3MKA

7.1

DJIEMEHTBI KBAHTOBOM OIITUKU

®oronbl. Dopmyna Ilnanka cBI3u dHEpPruu
7.1.1 GboTOHA C €ro 4acToTOW. DHEpPrus U HMITYJIbC
dboToHa

OtkpeiTie U uccnenoBanue (orodrddexra.
Omneitel A.I'. CtoneroBa. 3akoHbl poTodddekra




VYpaBHenne OiHmrTelHa s (otodddexTa.
«Kpacnas rpanuma» potodddexra

7.1.4

Hasnenue ceera. OnbiTel [1.H. JIebenena

7.1.5

XUMHYECKOE NEUCTBUE CBETA

Texuuueckue YCTPOMCTBA: (boTo37eMEHT,
dboromaTuuk, comHeHas OaTapesi, CBETOINO]

7.2

CTPOEHHME ATOMA

7.2.1

Mognens atoma Tomcona. OnbiTsl Pesepdopna
10 MCCJIEJOBAHUIO CTPOEHUS aToOMa.
[Inanerapnast MoJenb aTOMa

7.2.2

IToctynarel bopa. M3nydeHue U IOIVIOLICHUE
($OTOHOB MpH Mepexojie aToMa C OJJHOTO YPOBHS
sHeprun Ha Apyroi. Buasl cmektpoB. CrekTp
YPOBHEW dHEPrUU aTOMa BOJIOPOAa

7.2.3

BousiHoBBIE cBOVicTBa yacTull. Bomubl ne bpors.
KopnyckynsipHo-BoIHOBOIM JyaJI3M.
Judpakius 31eKTPOHOB Ha KPUCTAJLIAX

7.2.4

CrnoHTaHHoe ¥ BBIHYXKICHHOE  H3JIy4YCHHE.
YeTpoicTBO M MpUHIIUTI PabOTHI Jiazepa

7.2.5

TexHuyeckue  yCTpOMCTBA: CIIEKTPaJIbHBII
aHanu3  (CIEKTPOCKOI), Jla3ep, KBAHTOBBIN
KOMIIBIOTED

7.2.6

[IpakTrueckue paboThI. HaGmonenune
JIMHENYaTOro CIEKTpa

7.3

ATOMHOE PO

7.3.1

Meronsl HaOIr01eHUS U PErucTpanuu
3JIEMEHTaPHBIX YACTHI]

7.3.2

OTtkpbITHE PpaIrOaKTUBHOCTH. OnBITHI
Pesepdopna  mo OMpEIECICHUIO cocraBa
paanoakTuBHOrO M3MydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3JIy4eHHusl. Binsiaue
PaIuoOaKTUBHOCTH Ha KUBBIC OPTaHU3MBbI

7.3.3

OtkpelTHe npoTOHa M HelTpoHa. HykinoHHas
monenb sanapa ['eiizenOepra — MBaHenko. 3apsin
sapa. MaccoBoe uucio sapa. M3oronsl

7.3.4

Anbda-pacniaz. DJIEKTPOHHBIA W TO3UTPOHHBII
OeTa-pacmna. ['amma-uznydenue. 3akoH
paauoaKkTUBHOTO pacraja

7.3.5

DOHeprus CBsI3U HYKJIOHOB B A/ipe. SiepHbIe CUTBI.
HedexT macchl smpa

7.3.6

Snepusle peakuuu. [lenenue u CUHTES sSAEp




7.3.7

Snepusiii  peaktop. TepmosimepHBI  CHHTES.
[TpoGaeMbl U TEPCIIEKTUBBI SAAEPHOM YPHEPTETUKH.
DKOJOTHUYECKHE ACTIEKTHI JIEPHON SHEPTETUKHU

7.3.8

OnemeHTapHble YacTUlbl. OTKPHITHE TIO3UTPOHA.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUSA

7.3.9

TexHuueckne YCTPOWCTBA: JO3UMETpP, Kamepa
BuinibcoHa, simepHbIi peakTop, aToMHas 6omba

7.3.10

[IpakTnueckue padotel. MccnegoBanue TpeKoB
yacTull (1o roToBbIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nHoro Heba. Co3Be3nusi, spKue 3BE3HI,
IJIAHETHI, UX BUAUMOE JIBYIKEHHUE

8.2

Conneunas cucrema. [lnaHeTs! 3eMHOM rpynmsl.
[InaHeTbI-ruranThl ¥ UX CIYTHUKH, KapJIUKOBBIE
r1a"eTsl. Manslie Tesa CONHEYHON CUCTEMBI

8.3

Comnnme, ¢orocdhepa u atmochepa. ConHeuHas
AKTUBHOCTbH

8.4

Nctounuk sHeprum CosHiia v 3BE311

8.5

3BE311bI, UX OCHOBHBIE XapaKTEPUCTHKU: Macca,
CBETHUMOCTD, panuyc, TeMIIeparypa, 1504
B3aMMOCBS3b. /[narpaMma «CneKTpaibHbIN KiIacc
— CBETUMOCTDY. 3BE3 bl TJIaBHOU
MOCIIEI0BAaTEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTb) TUISt 3BE3] TJIaBHOM
MOCJIEI0BATEIbHOCTH

8.6

Buytpennee crtpoenue 3BE3n. CoBpeMEHHBIE
MIPEACTABJICHHS O MPOMCXOXKICHUHN U DBOJIOIUH
CouHIta ¥ 3BE311. DTamkbl )KU3HU 3BE3]

8.7

Muneunsiii [1yts — Hama [Manaktuka. CiupanbHast
cTpykrypa [amaktuku, pacrnpeaeinenue 3BE3,
raza u neud. Ilonoxxenue u asrxenne CosHIla B
["anmakTuke. [Tnockas u chepudeckas
MOJICUCTEMBI | allTaKTUKU

8.8

Tumnsl ranakTuk. PaguorasiakTuku M KBa3aphl.
UYépHble AbIPHI B sApax TAIAKTUK

8.9

Bcenennas. Pacmmpenue BceeneHHoil. 3akoH
Xab0ma. Paszberanue ramaktuk. Bospact u
panuyc BceenenHoit, Teopuss bonpmoro B3psbiBa.
Mogens «ropsiueit BceenmenHoii». PenukToBoe
U3IIy4YeHUe




8.10

Macuradbnas
MertaranakTuka.
aCTPOHOMHUHU

CTPYKTypa
Hepeménnnie

Bcenennoii.
POOIEMBI




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBbHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoOBaHUSA

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM pe3yJIbTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/ILHO MPOrpaMMbl CpeIHero
001ero ooOpazoBaHus

ChopMupoBaHHOCTH YMEHUH pacro3HaBaTh (DU3UYECKHE SIBICHUS

(mportecchl) U OOBSICHATH UX HA OCHOBE N3YYEHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJararommuMmn (1)I/I3I/I‘IGCKI/IMI/I INOHATUAMHU H

BEJIMUYMHAMU, XapaKTEPU3YIOIUMU PU3NUECKUE TPOIIECChHI

ChopMHpPOBAaHHOCT, YMEHHWH TNPUMEHSTh 3aKOHBI KJIACCHYECKOM
MEXaHUKH,  MOJEKYISIpHOW  (U3MKM U TEPMOJUHAMUKH,
SJICKTPOAUHAMUKH, KBaHTOBOU (1)I/I3I/IKI/I IJIs1 aHaJIn3a U O6’b$ICHeHI/I$I
SIBJICHUM MHUKPOMMpPA, MAKPOMHpA U MEramupa, pa3jiidarb yCIOBUS
(rpaHuIIbl, 00JACTH) TPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB, TOHUMATh
BceoOUMil xapakrep GpyHAaMEHTaIbHBIX 3aKOHOB U OTPAHUYEHHOCTh
HCIIOJIb30BAHUA YaCTHBIX 3aKOHOB; aHAJIU3UPOBATH @mnqecxﬂe
MPOIECCHl, WCIONBb3Yysl OCHOBHBIE  TOJOXEHUS, 3aKOHBI U

3aKOHOMEPHOCTH

ChopMupoBaHHOCTH YMEHHS pa3inyaTh YCIOBHUS HPUMEHHUMOCTHU

Moenel GU3NIECKUX TN U MPOIIECCOB (SIBICHH )

ChopMHUpPOBAaHHOCT, YMEHHUS peliaTh pacuy€THBIE 3aladyd C SIBHO
3aJIaHHOW W HESBHO 3aJ]aHHOW (PM3MYECKON MOJCIIbIO: HA OCHOBAHUH
aHaJM3a YCIIOBUS BHIOMpATh (U3MUYECKHE MOJIEIH, OTBEYAIOIIUE
TpeOOBaHUSAM 3a/1a4H, IIPUMEHSTD bopmysbl, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJaThl  (PU3MUECKHX TEOpUH  TIPHU
WCIIOJIb30BAaHUM  MAaTeMaTHMYeCKMX METOJOB peIIeHUs  3ajad,
NpPOBOJUTH pacu€Tbl Ha OCHOBAaHMUM UMEIOIIUXCA  JaHHBIX,
aQHAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METOJbI PEHICHUS C

y4€TOM TMOITYYEHHBIX Pe3yJIbTaTOB

Pemrate kauecTBeHHbIE 33a4M, TPEOYIOIINE IPUMEHEHUS 3HAHUH U3
pa3HBIX Pa3/eloB LIKOJBHOIO Kypca (U3MKH, a TaKKe MHTETrpaLuu
3HaHMW W3 JPYI'HMX MPEAMETOB €CTECTBEHHOHAYYHOIO IIMKJA:
BBICTPAMBAaTh JIOTMYECKYIO LIENOYKY pacCyXICHUM C ONOpOoHd Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘ICCKI/I€ SABJICHUA




BJ'IaI[eHI/Ie OCHOBHBIMH METOJaMHU HAay4YHOTO IIO3HAHUA,
HCIIOJIb3YCMbIMH B (bmm(e: MNpoBOAWUTL HPSAMBIC U KOCBCHHLIC
U3MepeHus (PU3UYECKUX BEIWYWH, BBHIOMpPAs ONTHMAIBHBIA CIIOCOO
WU3MEPEHUS U MCIIOJIB3YsI U3BECTHBIE METOIBI OIICHKH MOTPEITHOCTEH
U3MEpPEHUI, TPOBOAUTH HCCIIEOBAHUE 3aBUCUMOCTEH (DU3HUECKUX
BCIIMYMH C HCIOJb30BAHUCM MPAMBIX HBMGPGHHﬁ, OGBHCHHTB
MOJTy9YCHHBIC PE3YyJIbTAThI, UCTIOIB3Ys (DU3HUYECKHE TEOPHH, 3aKOHBI U
TIOHSATHS, U JIENaTh BBIBOJIBI; COOIOIATH MpaBmiia 0€30acHOTO TPpyIa
IPY POBEJICHUH UCCIIEIOBAaHUN B paMKaX y4eOHOTr0 SKCIIEpUMEHTA U
y4e0HO-UCCIIeIOBATENILCKONH  IEATEIbHOCTH C  HCIOJB30BaHUEM
MU(QPOBBIX  WU3MEPUTEINBHBIX  YCTPOHCTB W JIaOOpaTOPHOTO

00opyIoBaHUS

ChopMHUpOBAaHHOCT, YMEHUW  aHaJU3UpPOBATh U  OICHUBATH
MOCJICICTBHST  OBITOBOM W MPOW3BOJCTBEHHOW  JEATEIHLHOCTH
YeJoBeKa, CBSI3aHHOM € (U3MYECKUMHU IPOIECCaMH, C TO3UIHHA
9KOJIOTUYECKOW OE€30MacHOCTH; TMPEJCTaBICHUNH O pPaIlMOHAILHOM
NPUPOAOINOIB30BAHUM, a TaKK€ Pa3yMHOM  HCIOJb30BaHUU
JOCTMKCHUN HAyKW W TEXHOJOTMHM I JAJbHEWIIEro pa3BUTHUS

4eJI0BEUYECKOro 00IIeCTBa

OBnageHue pa3IMYHBIME criocobamMu paboTel ¢ uHpOpMaImen
(U3MUECKOT0 COAEpIKAaHUS C  HCIOJB30BAaHMEM COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTHH; pPa3BUTHE YMEHHH KPHUTHYECKOTO

aHaJIM3a U OIICHKHU JOCTOBEPHOCTHU MoJydyaeMoil nHpopmanuu

10

ChopMHUpPOBAaHHOCT, YMEHHH TPUMEHATH  OCHOBOIIOJIATAIOIINE
ACTPOHOMHYECKHME TOHSATHS, TEOPUM W 3aKOHBl [JIs aHaiuu3a |
00BsicHEeHUST (PU3MUECKUX TPOIECCOB, MPOUCXOAIINX Ha 3BE3AAX, B
3BE3JHBIX CHCTEMAxX, B MEXIAJIAKTUUYECKON CpeAe; JABUKECHUS

HeOECHBIX TeJI, YBOJIIOLIMY 3BE311 1 BeenenHoi




INIEPEYEHDb 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O ®PU3UKE

Kon

bl

pasnena/Tem

Kon
JIEMEHT
a

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

MEXAHUWKA

1.1

KNMHEMATHKA

MexaHu4deckoe JABMOKCHUC. OTHOCUTENBHOCTh

MEXaHHNYCCKOTO IBUKCHUS. Cucrema otcuéra

MarepuanbHas TOUKa.

TpaeKTOpHA

Eg€ paiuryc-BeKTop:
Flr)=(x(z) y(z)=(z)),

TPaeKTOpIIA,

IIePpEMEIICHIIE: / - v
AF =7(t,)-F(t)) =1, -1, = -

= (Ax,Av.A2),

OyTk.

CrnosxeHle IepeMeIIeHHi:

N, =¥, + I,

CkopocTh MaTepUaIbHON TOUKHU:

— 3 =
=7 (ux.UJ..v:).

Ax ,
v, = —L =X, QHAIOTIYHO v, =Y/, V. =Z/.
=0
CrnoxeHne CKopocTeil: o, =0, + 0, -
Brrunciienne nepeMereHus u myTu MaTepualibHON
TOYKH ITPU NPSIMOJIMHEWHOM JBUYKEHUHU BJIOJIb OCH X 11O

rpaduKy 3aBUCUMOCTH Vx(t)

. . AU -,
VekopeHie MaTepHaabHOIl TOYKIL: d = T\J =v,/'= (al, .a._.a. )
! =0 ' ’

a,=—= =(uv,),". aHaNOrIHO a, = (v, )": a.=(v,)"




PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:

x(t) = xg + Vyyt

Uy (t) — vg, = const

PaBHOYCKOpEHHOE MPSIMOJIMHENHOE BH)KEHUE:

at
x(t)=x,+uy, t+ 5

v.(t)=v, +at

a, = const

TIpII JBIDKEHINI B OJHOM HANIPABIEHHH MyTh S = 2L :"2 -t

e

CBoOoaHoe mageHne. Y CKOpeHre CBOOOTHOTO TafCHUSI.

Vi

Yo .

[0 Xo \—
I[BI/I)KCHI/IC TCIa, 6pOH_IeHHOFO 1o yFJIOM a K

TOPHU30HTY:

p -~

[x(t) =X, + Uyt =X, +U,cosa-t
' 2 , t
]\,\'(t) =V, + U, + & =V, tU,sina-f— £
' 2 2
v )=y, =v,cosa

v,(t)=v,, + gt =v,sino— gt

g:=0
g, =—g=const

KpuBonunelinoe aBuxenue. J{BrkeHne MarepuaibHON
TOYKH I10 OKPYKHOCTH.
VYri0Bast ¥ IMHEWHAsE CKOPOCTh TOUKHU:

v = wR.
[Ipu paBHOMEPHOM ABUKEHUU TOUKHU 10 OKPY>KHOCTH

=—=2
w T v




LleHTpOCTpEMUTENBHOE YCKOPEHHE TOUKH:

[TonHOE ycKOpeHrEe MaTepUaibHON TOYKU

Tsépnoe Teno. [locTynarenpsHOe U BpalaTeIbHOE

JBH>KEHUE TBEPIOTO TeJIa

1.2

TMHAMUKA

1.2.1

WNuepuuaneHble cucreMbl orcyéra. IlepBbll 3aKkOH

Hprorona. Ilpuniun oTHocuTenbHOCTH ["anumnes

1.2.2

Macca tena. IIToTHOCTD BelllecTBa:

m

P=7

1.2.3

Cuna. [TpyHUMn cyneprno3uiium CHUI:

>

FpaBHoaeFICTB = Fl + F2+- -

1.2.4

Bropoii 3akon HbloToHa: s MarepualibHOM TOYKHU B
14(6(0)

>
-

Fl = ma,

Ap = FAt

npu F = const

1.2.5

Fl2 };21

Tperuit 3akoH HproToHa 1711 MaTepUaIbHBIX TOYEK:

>

Fip = —Fp

1.2.6

3akoH BCCMHUPHOI'0O TATOTCHUA: CHJIbI MPUTKCHUSA

MEXy TOYCYHBIMHA MAacCaMU paBHBI
mim;

F=G—3

Cuna tsokectu. LleHTp TskecTH Tena. 3aBUCHMOCTH
CHJIBI TSKECTH OT BBICOTHI h Haa MNOBEPXHOCTHIO
m1a”eTs! paguycom RO:

GMm

M9 = Ry + )2




1.2.7

Cuna ynpyroctu. 3akoH ['yka:

1.2.8

Cuna tpenusi. Cyxoe TpeHue.
Cuna TpeHUs CKOJIbKEHHS:

Frp = uN

Cuna TpeHus OKOS:
Fp < uN

Koadduunent tpenus

1.2.9

JlaBneHue:

1.3

CTATHUKA

1.3.1

—

F

MOMEHT CHJIbI OTHOCHTEIILHO OCH BpalICHUA:

>

M| = Fl, rae | — muiewo cuiet F
OTHOCHTEJIBHO OCH, IpOoXoasmiel yepe3 Touky O
NEPIEHAUKYIIIPHO PUCYHKY

1.3.2

IlenTp macc Tena. LleHTp Macc cucTeMbl

MaTepHuaJbHBIX TOYCK:
- mir, + myry+...
TL[.M. =

m; + my+...
B onHOpOAHOM 1OJIE TSXKECTH
(g = const)

LHEHTPp MAcCC T€JIa COBIMAAACT C €ro HCHTPOM TAXKCCTHU

1.3.3

VYcnosus paBHoBecus TBEpaoro tena B UCO:
IMI +M,+...=0
IF-I + F: +...= 0

1.3.4

3akoH [Tackansg

1.3.5

JlaBneHue B KUAKOCTH, nokosieiics B UCO:

p =po + pgh




1.3.6

3akoH Apxumena:

>
>

FApX = _PBbITeCH

€CJIM TEJIO U KUAKOCTh ITokoaTcs B MCO, To

FApx = ngBbITeCH

VYcioBue miaBaHus TEN

1.4

3AKOHBI COXPAHEHMA B MEXAHUKE

1.4.1

Nmnynbc maTepuanbHOM TOYKH:

p=mv

1.4.2

NMiynsc cUCTEMBI TeIL:

- - -

p=pt+p+..

1.4.3

3aKOH U3MCHCHUS U COXpaHCHUA UMITYJIbCA:

B CO

- -

Ap = A(pl + p2+- . ) = FlBHEI_[lHAt + FZBHemHAt+' -
B CO , ecitn

Ap = A(py + pa+...) =0, eciiu

F].BHe].LIH + FZBHemH+- ..=0

PeakTuBHOE NBUKEHUE

1.4.4

F
AF : :‘x

PaboTa cwtbl Ha MaIOM TIepeMeIIeHUN:

.-1=|ﬁ|-|AF|-cos o=F, -Ax

1.4.5

Q
<)
Yy,

MoONIHOCTh CHIIBL:
€clii 3a BpeMsi At

pa60Ta CHUJIBI UBMCHACTCA HA [OCJIbTa A , TO MOIITHOCTb

CHIJIBI




Kunernueckas sHeprusi MaTepuagIbHOU TOUKH:

2 2

£ mv p
1.4. =—=5
6 KHUH 2 zm
3aKOH U3MEHEHUS! KHHETHYECKOW SHEPTUU CUCTEMBI
MarepuanbHbiX Touek: B UCO AExkun = Al + A2 + ...
[ToreHimanpHas 3HEprUs:
JUISL TOTEHITHATBHBIX CHIT
A12 = E1n0TeHu - EZHOTeHu_= AEHOTeHu
[loTrenumanpHas YHEPTUs MATEPUATIbLHON TOUKHU B
1.4.7 OZHOPOIHOM TOJIE TSKECTH:
EHOTeHu =mg h
[MoTenumansHas 3HEPTHs YIPYTO Ae)OPMUPOBAHHOTO
Tena:
g kx?
MOTeHI, — 2
3aKOH U3MEHEHUS U COXPaHEHUsI MEXaHUYECKON
SHEPTUU:
1.4.8 Euex = Exun + Enorerm,

B IICO AE,ex = Ascex renorerm. cns

B IICO AE,ex = 0, €CIIH Ascex renorenm cax = 0

1.5

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

1.5.1

'apmonnueckue KoyiebaHusi MaTepUATBHOW TOYKH.
Avmintyna u  ¢asza konebanuil. KuHemarmueckoe
OIHCaHUE:

x(7) = Asin( @t +0, ).

v.(H=x/,

a(H=(v,),= —o’x(f) = a, + o'x=0,
7l X - CMEILIEHUE U3 PaBHOBECHUS.
JIlnHamMuyeckoe onucaHue:

ma, = —kx,
X

rac




. 9TO 3HAYHUT, YTO

E, = —kx.

DHepreTuyeckoe  OmucaHWe (3aKOH  COXpaHEHUS

MEXaHUYECKON SHEPTUN):

CBs3b aAMILTATYIbI KoJIeOaHui CMEILEHUS
MaTepHaJbHOW TOYKHM C aMIUIUTyIaMH KojebaHuil eé

CKOPOCTH M YCKOPCHUSI:

U =0, @ =04

1.5.2

[lepuon u yactoTa KoseOaHUIA:

_2n 1
® Vv
[Tepuon MaJIbIX CBOOOIHBIX KoJIeOaHui

MATEMAaTHUYCCKOIoO MassiTHHUKA:

T=2m

=5

g
[lepron  cBOOOAHBIX  KONEOAHUN  MPYKUHHOTO

MasiTHHKA:

m
T =2n|—

k

1.5.3

Breinyxnennsie koseOanus. Pezonanc. Pe3onancHas

KpUBast

1.5.4

Ilonepeunsle u  HpoJoJbHBIE BOJHBL.  CKOpPOCTH

pacrnpocTpaHEHUs U JITTMHA BOJIHBIL:

v
A=vT =—
v

Wutepdepentus u audpaxius BOIH

1.5.5

3ByK. CKOpOCTb 3ByKa

MOJIEKYJIAIPHAS ©U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISIPHA S ©U3NKA




Mogenu cTpoeHus ra3oB, KUAKOCTEH W TBEPIBIX TEIl.
ITycth TepMoguHamMuueckas cuctema (Teno) COCTOUT U3

N oMHAKOBBIX MOJIEKYJ. Torna KOJIM4eCTBO BEIIECTBA

N m
vV=—=—
2.1.1 Ny u
rae Ny
— 4HrcI0 ABOTaipo, m — Macca CUCTEMBI (Tena),
[ — MOJISIpHAas Macca BEIIecTBa
2.1.2 TermioBoe IBM)XKEHNE aTOMOB M MOJIEKYJI BELIECTBA
2.1.3 B3auMogeiicTBre yacTHI BellecTBa
2.14 Huddysus. BpoyHoBckoe ABHKeHHE
2.1.5 Mopenb uneansHoro raza 8 MKT
CBsi3p MEXIy [aBIE€HUEM U CpPEAHEW KHHETUYECKON
SHEpPrueil MOCTYyNaTelbHOrO0 TEIJIOBOIO JABM)KCHUS
MOJIEKYJI HACAJIbHOrO0 Ta3a (OCHOBHOE YypaBHEHHUE
MKT):
2.1.6 1 — 2 l'/ mv: 2
L p=—-mqw'=—n-| —|=—N-&,.
2 v 2 | o) 2
3 3 1 2 3
riae m0 — macca OTHOM MOJIEKYJIbI,
N
n=—
%4
- KOHIIGHTpAILHs MOJIEKYJI
2.1.7 AbcomotHas Temneparypa: T =t +273K
CBs3p TeMImepaTyphl raza co CpeaHed KHUHETUYECKOM
SHEPTHeH MOCTYNATEeNbHOIO TEIJIOBOTO JBUXKEHHUS €ro
MOJIEKYII:
2.1.8 '
(mp*) 3
Epos = l — =3 kT
2.1.9 VYpasuenue p = nkT




2.1.10

Mopenp  umeaqpHOTO Ta3a B TEPMOJIWHAMHKE:

( VpaBrerHe Menreteesa — Krareiiposa
| BelpakeHHe UT1 BHYTpeHHeH SHepTHH
VpaBHeHHe MeHzeneeBa — KianeiipoHa (TIpHMeHHMbIE (OPMBI
3aIlCI):
m pRT

pV=—RT =vRT =NkT, p=
1 i

BrIpakeHIle 11 BHyTpeHHeiT SHepII OJHOATOMHOTO IIIeaTbHOIO
rasa (TIpIIMeHIIMBle (JOPMEI 3aIICH):

U=3vRT=3 T =32 Rr—ve, 7=3 p1
2 2 21 vvoo2

2.1.11

3akoH [lanbTOHA U1 AABJIEHUS CMECH PA3PEHKEHHBIX
ra3osB:

p=p+pt..

2.1.12

W3omporieccsl B pa3peKEHHOM Ta3e C IOCTOSHHBIM
yuciaoM Mosekyl N (C MOCTOSHHBIM KOJHYECTBOM
BEIIIECTBA V):

nzorepMma (T = const): pV = const

nzoxopa (V = const): ? = const

n3zobapa (p = const): Y = const

T

TI'paduueckoe mpencrasieHue u3omnpomeccoB Ha pV-, pT- u
VT- nnarpammax.

. o \%4
OO0BEIMHEHHDBIN TA30BbINA 3aK0H: p7 = const

JJI1 IIOCTOSTHHOI'O KOJIMYECTBA BEIIIECTBA V.

2.1.13

Hacpimennsle u HeHachlleHHble napbl. KauecTBeHHas
3aBUCUMOCTh IJIOTHOCTH M JIaBJICHUSI HACBILIEHHOTO
mnapa OT TEMIEepaTypbl, UX HE3aBUCHUMOCTb OT 00BbEMa

HACBILIEHHOTO Mapa

2.1.14

Brnaxxnocts Bo3ayXa.
OTHOCHUTENBHAS BIAXKHOCTD:

pnapa (T) _ pnapa (T)
pHaCbI].LlHapa (T) pHaCbI]_Lll'Iapa (T)

¢=




N3MeHeHnne  arperatHblX  COCTOSHMM  BEIECTBA:

211 MCMIapEeHHEe U KOHICHCAIUS, KUTICHUE KUIKOCTH
W3meHeHne  arperatHblX  COCTOSSHUM — BELIECTBA!
2110 IJIaBJICHUE U KPUCTAJUTU3AIIHS
2.1.17 [IpeoOpazoBanue 3Hepruu B (ha30BBIX EpPEXoaax
2.2 TEPMOJINHAMUKA
2.2.1 TerioBoe paBHOBECHE U TeMIIepaTypa
222 Buyrtpennss sHeprus
Teruionepenadya Kak crnoco0 W3MEHEHHsS] BHYTpPEHHEH
223 sHeprun 0e3 coBepmieHuss padorel.  KoHBeknws,
TEIUIONPOBOIHOCTD, H3TYYCHUE
KonuuecTBO TEMIOTHI.
224 VY nenbHas TEIIOEMKOCTH BEILIECTBA C:
Q = cmAT
VY nenpHas Temora napoodpazosanus L: Q = Lm.
2.2.5 VY nenpHas TenioTa miaasiaeHus A: O = Am.
Y aenbHas TEIIIOTa cropaHus Tormsa q: Q = gm
OneMeHTapHas paboTa B TepMOIUHAMHUKE:
2.2.6 A=pav
Brruucnenne pabotrel mo rpaduky mporecca Ha pV-
auarpamme
IlepBbIil 3aKOH TEPMOAVMHAMUKH
Q12 =AUz + A1, = (U, = Uy) + A,
2.2.7
Anunabara:
Q12 =0= A1, = (U; — Uz) =AUy,
Bropoit 3akoH  TepmoamHamuku. HeoOpartumpie
228 MPOLIECChHI
[Ipunuune! aeicTBus Teraosix MamuH. KIT/T:
229 n=A5“’°°‘ =sz)—|me|=1_|(£))me
marp marp uarp
Makcumanbnoe 3nauenue KII. [{ukn Kapno:
22.10 a1 = Mg = fwvfi —1-Le

Harp Harp




2.2.11

YpaBHEHHE TEIIOBOTO OaaHca:
Q]_ + QZ + Q3+= 0

OJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

DJIeKTpu3anus Tea U €€ MPOSBICHUSA. DICKTPUUECKUI
3apsn. JBa  BHma  3apsana. DneMeHTapHbIN
AIEKTPUYECKUI 3apsii. 3aKkoH COXpaHEHUS

QJICKTPHUYCCKOTIO 3apsaa

B3aumoperictaue 3apsiioB. Toueunsle 3apsaasl. 3aK0OH
Kysnona:
B OJHOPOJHOM BEILECTBE C TUIIEKTPUUECKON

IMPOHUIACMOCTBIO &

‘]:l

szlqll'l?:l __ 1 _|‘]1|'5

ere 47t880 1~

OnexTpuueckoe nojue. Ero neiictBue Ha 31eKTpUUECKUE

3apsbl

3.14

Hanpsk€HHOCTD 37I€KTPUUECKOTo MOJIS:

-

. F

qnpoGHbIﬁ

[Tone Toueunoro 3apsiaa:

OJTHOPOJIHOE TIOJIE:

-

E = const.

KapTunbl nuHUN HaNpsHKEHHOCTU ATUX TTOJIEH

HOTGHI_[I/I&]'II)HOCTB SJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHocTh mOTEHIIMATIOB M HAPSIKEHUE:
A1z = q(p1 — ¢2) = —qAd = qU.

HOTGHI_[I/IaJIBHaSI OHEPTIUs 3apsAaaa B SJICKTPOCTATUICCKOM

I10JIC:
W =q¢




A=—-AW

[ToTenmman OJICKTPOCTATUYCCKOI'O I1OJIA:
w

¢=;

CBs13p HaNpsHKEHHOCTH MOJS U Pa3HOCTH MOTEHIMAJIOB

JUTSL OJTHOPOTHOTO AJiekTpocTaTudeckoro mosst: U = Ed

[TpuHIMIT Cynepno3UIUU ANEKTPUUECKUX TTOJIEH:

E =E1+E2+,¢ =¢1+¢2+

IIpoBOHMKY B 3IIEKTPOCTATUYECKOM II0JIE.
VYcnoBue paBHOBECHS 3apsiIOB: BHYTPU MTPOBOJHUKA
ELt=0

, BHYTPHU ¥ Ha IIOBEPXHOCTH IIPOBOJHUKA (p = const

,HI/IBJ'IGKTpI/IKI/I B OJICKTPOCTATUYCCKOM II0JIC.

JsnexTpudeckasi IPOHULIAEMOCTD BELLIECTBA €

Konnencarop. D1ekTpo€MKOCTh KOHAEHCATOPA!

q
c=—
U

DNEeKTPOEMKOCTD TUIOCKOTO KOH/IEHCATOpA!

_ €8S c
= g = &(y

3.1.10

HapannenLHoe COCIMHCHUEC KOHACHCATOPOB:

q=1q1 +q2+...,U1 = Uz =---JCnapaJm_C1 +C2+...

[TocnenoBarenpbHOE COCTUHEHUE KOHIEHCATOPOB:

3.1.11

OHeprus 3apsKEHHOI0 KOHIEHCATopa:
_qU _CcUu* _ ¢*
€T 27 2 T2

3.2

3AKOHBLI ITIOCTOAHHOTI'O TOKA

3.2.1

Cuia Toka:




=24

At Ar—0

IlocTostaHEBI TOK: I = const

Jnst mocTosiHHOTO TOKa q = It

322

VYcnoBus cymecTBOBaHUS NEKTPUIECKOTO TOKA.
Hanpsoxkenne U u OJIC E

323

3axon OMa 1 ydacTKa LeMu:

324

DneKTpruYecKoe CONPOTHUBIICHHE. 3aBUCHUMOCTD
COMPOTHUBIICHUSI OJHOPOAHOTO MPOBOJHHKA OT €ro
JUIMHBI W CEYEHUs. YJEelIbHOE COMNPOTUBIICHUE

BEIIECTBA.

l
R:pg

3.2.5

Hcrounuku Toka. 3/]C ncTounmka ToKa:

ACTOpOHHI/IXC]/IJI

q

E =

BuyTpeHHee conpoTuBiieHHE UICTOYHUKA TOKA

3.2.6

3akoH Oma Ui MOJMHOU (3aMKHYTOW) DJIEKTPUYECKON

nenu: E = 1R + Ir, oTkyna

E.r
= R

3.2.7

[TapamiensHOe COCTMHEHNUE TTPOBOIHHKOB:
I=11+12+..,Ul=0U2=...,
1 1 1

=—+—+..
Rnapajm Rl RZ

[TocnenoBarenbHOE COCTMHEHHUE MPOBOJHUKOB:
U=U1+02+.,11=12=..,




RHOCJI = R1 + R2+ "

Pabota snektpuueckoro toka: A = [Ut.

3akoH Jlxxoynsa — Jlenma:

Q = I?Rt.
3.2.8
Ha pesucrope
UZ
R:Q=A=I?Rt=1Ut=—t
R
MOIHOCTB 3JIEKTPUYECKOTO TOKA:
AAd -
=— =1U
At Ar=0
TennoBast MOIIHOCTG, BBIACIIAEMAs HA PE3UCTOPE:
2
3.2.9 P=I:R=L—= T
R
MoniHocTh HCTOYHHKA TOKA:
AA
_ CT. O _
v
Ar—0
CBOOOJHBIE HOCHUTENH DSIEKTPUYECKHX 3apsIoB B
32.10 MIPOBOJHUKAX. MexaHu3Mbl NPOBOAMMOCTH TBEPIBIX
METaJUIOB, PAcTBOPOB M PACIUIABOB 3JIEKTPOJIMTOB,
ra3oB. [lonynpoBoguuku. [TonynpoBOJHUKOBBIN U0
33 MAT'HUTHOE ITIOJIE
Mexanuueckoe B3aUMO/ICIICTBUE MarHuTOB.
MaruuTtHOe TONie. BeKTOp MarHMTHOM MHAYKIUU.
[IpuHUUI Cyneprno3uuy MarHUTHBIX IIOJICH:
3.3.1 B =B1+BZ+"'
Jluanu MHAYKIMKW MarHuTHOro nojsi. Kaptuna nuHuii
WHIYKIAA  MAarHUTHOTO  TOJII  TOJOCOBOIO U
MTOJIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHATOB
OmnsIT Opcrena. MarHuTHOE MOJI€ MPOBOJHUKA C TOKOM.
330 Kaprtrna nuHMi ”HIYKIIMM MarHUTHOTO MOJIsL JNIMHHOTO
NpSIMOTO  TPOBOJHUKA W 3aMKHYTOTO KOJBIEBOIO
MIPOBOJIHMKA, KaTYIIKU C TOKOM
333 Cuna Amnepa, €€ HanpaBJIECHUE U BEIUYNHA:




F, = IBlsina

, TJI€ 0L — yTroJI MKy HAIIPaBJICHUEM IIPOBOJHUKA U
BEKTOPOM

-

B

Cuna JlopeHua, e€ HanpaBJIeHUE U BEJINYNHA!

Fnop =l q | vBsina

334
I€ O — Yrol MexAay BeKTopaMu v U B . JIBUkeHue
3apsHKCHHON 4aCTULBI B OAHOPOJHOM MarHMTHOM I10JI€
34 OJIEKTPOMATHUTHAA MH/IY KA
[ToTok BeKTOpa MAarHUTHOM MHITYKIIUU:
® =B, S = BScosa
3.4.1
340 SlBnenne  anexTpoMarHuTHOM — uHAyKumu.  OJC
o WUHIYKIHH
3aKoH 3J1eKTpOoMarHuTHoi nHaykuu dapanes:
343 A
E =-— = _(D’I
At A0
{
N
/.
==
SJIC MHAYKIMU B IPSMOM IIPOBOJHUKE JUTMHOM |,
34.4 JABHXKYILEMCS CO CKOPOCTbIO v (v 1 [) B OZHOPOIHOM
MarHMTHOM MnoJje B:
| E; |= Blvcosa ,
I7Ie 0. — YroJl MeXy BEKTOpoM B 1 Hopmaibio n
K IIJIOCKOCTH, B KOTOPOMH JIeXKaT BEKTOPBI [MV ; €CIH
l 1L B,u v,T10 | E; |I=Blv.
345 [IpaBuno Jlenua




NHAYKTUBHOCTB:

L )
Iy
3.4.6 ,um O = LI
Camounaykuus. 9J1C caMOMHAYKIIWHA:
Al
E=-L_| =-L
Aty
DHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM:
3.4.7 W - LI?
L2
3.5 DJIEKTPOMATHUTHBIE KOJIEFAHUA 1 BOJIHBI
KonebarenbHblii KOHTYP. CBobopHbIe
JNEKTPOMAarHuTHBIE  KojieOaHuss B HUACAJIHHOM
KoJe0aTeTbHOM KOHTYpE:
f‘]( 1) =g SN OF + Qg )
351 11(r)=q,=wqmcos(cot+cpo)=Imcos(wt+cpo)
®opmyna Tomcona:
T =2nVLC
, OTKyJa
_r_ 1
W ===
CBsi3b aMIUTUTY/IBI 3apsia KOHACHCATOPA C aMIUTUTYAON
CIIIBI TOKa TIpU CBOOOIHBIX 3JIEKTPOMArHUTHBIX
KoJe0aHUsIX B HICATHHOM KOJIEOATEIIbHOM KOHTYPE:
I
qu - ﬂ
®
3aKOH  COXpaHEHHMs  DHEPruM B  HUJACAITHHOM
3.5.2 KoJieOaTeIbHOM KOHTYPE:




353

BI)IHY)K,I[GHHBIG SJICKTPOMArHMTHBIC KOoJICOaHHSI.

Pe3onanc

354

[Tepemennbii  TOk. IIpowsBoacTBO, mepenada U

noTpebIieHne 3JeKTPUUIECKON SHEPTUU

cU' LI’ _CU,, _LU
2 2 2

=% = const.

355

CoiicTBa  3JIGKTPOMAarHUTHBIX  BOJIH.  B3auMmHas

OpHUCHTallMsl BCKTOPOB B BHGKTpOMaFHI/ITHOfI BOJIHE B

BaKyyMe:

- -

E1Bl1lc

3.5.6

Illxana  3JIEKTPOMAarHUTHBIX  BOJH. IIpumenenue

SJICKTPOMArdHMTHBIX BOJIH B TEXHUKE U 6I)ITy

3.6

OIITUKA

3.6.1

[Ipsamonuneiinoe pacnpocTpaHeHue CBeTa B

onHopoaHou cpene. Toueunsiid ucTouHuK. JIyd cBera

3.6.2

3aKOHBI OTPa)KEHHUS CBETA.

a=f

ol B

S

3.6.3

[TocTpoenue n3o0paxeHU# B IIIIOCKOM 3epKaje

3.6.4

3aKOHBI IMPECIOMJIICHUA CBETA.

[Ipenomnenue cera:

nysina = n,sinf.

AOGCOTIOTHBIN MOKa3aTesIb MPETOMIICHUS:
Cc

Nasc = ; .

OTHOCHUTENBHBIN TTOKA3aTEb MPETOMIICHUS:
n, M

n [ fp—
OTH Tl1 172




XoJ ny4deil B Ipu3Me.
V) =V,, My =Mhs
COOTHOIIIEHHE YaCTOT U COOTHOIIICHHUE JJIMH BOJIH IIpU

nepexoe MOHOXPOMATHYECKOTO CBETa Yepe3 IpaHully

pazzesna AByX ONTUYECKUX CPE:

3.6.5

ny<n, n,

n

Op

[TonmHOE BHYTpEHHEE OTpAKEHUE.

IIpenenbHbIiA yroil MOJIHOTO BHYTPEHHETO OTPasKEHUS:

. 1 ny
Sinay, = =—
Noru nq

3.6.6

Cobwuparonue U paccenBarolIue JUH3bL. TOHKas JTMH3A.
@DOKYyCHOE pACCTOSHUE U OINTHUYECKasl Cujla TOHKOU

JIMH3bI:

3.6.7

VBenuueHue, JapaeMoe JIMH30M:

h |f1
'=w="a

F\ h
f

WV

B ciydae pacceuBaromiei JIMH3bL:




3.6.8

[ f1
F———Tl

Xoa myya, MPOUIEIIIEr0 JUH3Y MOJ MPOU3BOJIbHBIM
yriioM K e€ riaBHOW ontuueckoil ocu. [loctpoenue
M300pakeHUI TOYKHA U OTPE3Ka MPSMON B COOMPAIOIIHNX
U pacceuBalolUX JIUH3aX U UX CHCTEMax

3.6.9

dotoanmnapaT Kak onTHueckui mpubop. I'ma3 kak

OIITHUYECKasA CUCTEMaA

3.6.

HNutepdepennius cBera. KorepeHTHbIE HMCTOYHUKH.
YcnoBust HaOMIONEHUS] MAKCUMYMOB U MUHUMYMOB B
MHTEeP(HEPEHIIMOHHON KapTHHE OT JABYX CHH(pa3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

M
MaKCIIMYMBI — A=2m—, m=0,£1,£2,£3 .,
2

)
MIHIMYMBI — A=(2m+1):, m=0,+1,£2. %3, ..

-

3.6.11

Hudpaxius ceta. JndpaknuonHas pemérka. Y cioBue
HaOTIO/ICHNS TJIABHBIX MAaKCHMYMOB IIPH HOPMaJIbHOM
MaICHUU MOHOXPOMATUYECKOTO CBETA C JUTMHOM BOJIHBI

A Ha peméTKy ¢ nmepuoaom d:

dsing,, =mA,m=0,+/-1,+/-2,+/-3,...

3.6.12

Jucnepcus ceera

KBAHTOBAA ®U3MKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M

4.1.1

I'unoreza M. I1nanka o kBanTtax. ®opmymna Ilnanka:
E=hv

®otoHbl. DHeprus GoToHa:

Nmnynbe ¢poTona:




®dororpdexr. Ombitet  A.I'.  CroneroBa. 3aKoHBI

dorordpdekra

VYpaBuenue DiinmreiHa i Gorodddexra:

ECI)OTOHa = ABbIXOﬂa + EKHHmaxr

hc
e Egorona = hv = —,
hc

Ao

ABbIXOﬂa = hUKp =

2
mv~max

Exuumax = 2 = eUsap

JlaBneHnue cBeTa.
JlaBneHue cBeTa Ha TMOJHOCTBIO  OTPAXKAIOIIYIO
MMOBEPXHOCTh M Ha TIOJHOCTHIO  TOTJIOMIAOIIYIO

IMOBEPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

IInanerapnas monens aroma

4.2.2

[Toctynatsr bopa. M3nydenue u nornoiienne GoTOHOB

NpHU TEPeXoJie aToMa C OJHOTO YPOBHS SHEPIHH Ha

JPYTOM:

423

JInHenyaTpie CIEKTPBI.

CnekTp ypoBHEN SHEPrUH aToMa BOAOPOA:

E,,:ﬁ, n=1,23, ..

n-

4.3

OU3NKA ATOMHOI'O SAIPA

4.3.1

Hyxnonnass mozens sinpa ['eiizenbepra — MBaneHko.

3apsn sapa. MaccoBoe uucio sapa. M3oronsl

432

PannoakTUBHOCTE.

Anbda-pacnan;
'}X—r"\g_“‘:Y - ch

bera-pacnan.




DneKTpOHHBIN B-pacman:

A A 0 ~
7 X—=7Y+ je+v,
[TosutponusIii B-pacnan;
A A 0 .+,
7 X—20Y + jé+ v,

l'amma-u3nydenue

3akoH PaaArOaKTUBHOIO paciajga:

—t
N(t) = Ny % 2T

433
[TycTh m — Macca paii0aKTUBHOIO BellecTBa. Tornaa
-t
m(t) =mgy*2T
434 Snepubie peakuuu. JleneHue u CUHTES ep




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

®dusuka, 10 knacc/ Makumes I'.5., byxosues b.b., Corckuit H.H.; nox
penakmueit [TapdpentreBoii H.A. AxkuimonepHoe o61iecTBo «M3naTenscTBo
«IIpocseienue»

» ®usuka, 11 kmacc/ Maxumes I'.J1., byxosues b.b., Yapyrun B.M.; on
penaknueii [TapdhenteeBoit H.A. Akmoneproe o6mecTBo «M3marenscTBo

«IIpocsemenue»

METOJUYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET
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