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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKCHWNM W TPEOOBaHWI K pE3yibTaTaM OCBOCHUS
OCHOBHOM oOpa3oBareiabHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U Konuenuuu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENIbHBIX OPTaHU3AIMIX
Poccuiickoit ~ ®enepanuu,  pealu3yloIMX  OCHOBHbIE  00Opa30BaTENIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpeaenseT o0I3aTeNbHOE NPEIMETHOE COIePIKAHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3JIEoB
y4e0HOTo TpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH OOy4YaroIIMXCH.
[TporpamMMa 1o ¢u3uke Aa€T MPEeACTaBICHHE O LEIAX, COAEpKaHUM, OOIel
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

W3ydenne kypca (GU3MKH YrIyOJIEHHOTO YPOBHS TO3BOJISIET PEaNM30BaThH
3aa4 MPO(PECCHOHANBHON OPUEHTAINH, HAMPABICHO HA CO3JaHHE YCIOBHM NS
MPOSIBJICHUSI CBOUX MHTEIUICKTYAIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
OOy4aroluMcsi, KOTOpble HEOOXOAWMBI ISl TMPOJOJDKEHUS OoOpa3oBaHMs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUd IO pPa3IMYHBIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B mnporpamme mo (QusMke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (PM3MKH Ha YPOBHE CPEIHETO OOIEero o0pa3oBaHus: IMYHOCTHEIE,
MeTanpeaMeTHbIE, MpeaMeTHble (Ha  yriyOnéHHoMm  ypoBHe).  HayuHo-
METO/I0JOTUYECKON OCHOBOWM Il pa3pabdOTKu TpeOOBaHU K JUYHOCTHBIM,
METamnpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYaloIIUXCs, OCBOMBIINX
nporpamMmy 10 (U3MKE HA YPOBHE CpeAHero oO0mero oOpa3oBaHus Ha
yIyONIE€HHOM YPOBHE, SIBISIETCS CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/I.

[TporpamMMma o (pu3HKe BKITIOYACT:

IUTAHUPYEMBIE Pe3ylbTaThl OCBOEHHUS Kypca GU3HKH Ha yriayOnéHHOM
YPOBHE, B TOM YHCJIE MPEAMETHBIE PE3YJIbTATHI 110 T01aM 00yUeHUS;

coneprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsI COCTABICHHS CBOMX Pab0OvMX MpoTrpamM.

[Iporpamma no ¢u3uke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEIEH U
IPEIOCTABIAET BO3MOXKHOCTH I peaju3aldd Pa3IUYHbIX METOJUYECKHUX
MOJIXOJOB K MpenoAaBaHui0 (U3UKK Ha YIIIyOJEHHOM YpPOBHE MpPH YCJIOBHUHU
COXpaHEeHUs 00s3aTETbHOM YaCTH COAEPIKAHUS Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTyMas B
KauecTBe y4eOHOIo MpeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkompHBINH Kype GU3UKH — CHCTEMOOOpa3yOInii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busngeckoir reorpadueir u actpoHommen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHUEe (U3UYECKUX 3HAHUN ONpENENWIO XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCAa, TOJIy4YEHUs HOBBIX MAaTepUajoB C 33aJaHHbIMM CBOWCTBaMHU. M3ydyeHue
(Gu3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOywvaromierocsi, B (POpMHUPOBAHUE YMEHUN MPUMEHSATH HAyYHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEIHETO 00IIer0 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHM C HEM KypC SBIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3lesoB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJITACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuid. BenymuMm B Kypce sBIseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILECTBE W
noJie.

Hoea cymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BaHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICICEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoesa npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IPEANOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTCs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIMIEHHBIX OJKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 00CYXIeHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3MKe JOJKHO OBITh MOCTPOEHO HA
INPUHIIAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usmku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTCcsl Ha MCIOIb30BAHUM CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHcTBYyIomero ¢akropa ydeOHOro mpomecca. s yriyOnéHHOTO
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOTO OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHWUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
Marepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
7Ba crocoba peanu3anudyd (QU3MYECKOrOo TMpakTHKyma. B mepBoMm ciydae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTtopoilt cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX pPabOT, KOTOpHIE
MPOBOJAATCS B Mpoliecce u3ydeHus paszaena (temsl). Ilpu stom mox pabortamu
MPaKTUKyMa TTOHMUMAETCsl CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usuke cHUCTeMa YYEHHUYECKOrOo DKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MpaKTHUKyMa MpPEACTaBICHA €IMHBbIM mepeyHeM. Bwidop
TEMaTUKH I 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpOoIecca UCXOAsl U3 OCOOEHHOCTEN MOYPOYHOTO
IUTAaHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTCs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSAMHU TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHHUSI, WCCIACAOBAHUS 3aBHCHUMOCTECH (DU3UUYCCKUX BEIMYWH WU ITOCTAHOBKY
OTIBITOB TIO TPOBEPKE MPEITTIOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUI0 PacYETHBIX W KAaueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4H C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3UUYECKOW MOJENbI0, TO3BOJSIONINE MPUMEHSITh
W3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTETpUpysl MPUMEHEHHUE 3HAHUM U3 Pa3HbIX pas3nenioB. /(s kadyecTBEHHBIX 3a/1ay
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsi Ha OOBSICHEHWE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HM, TpeOYIOIIre BbIOOpa
(bu3nYecKoi MOJIENH ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalbHO-
TEXHUYECKOMY OOECIEUeHHIO yueOHOTO Tpolecca Kype (U3UKUA YTiyOJIEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 OOIIeT0 00pa30BaHUs JOJKEH U3Y4aThCsA B YCIOBUSX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyJOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B IporpaMme IO
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHcTpaniMoHHOE  000pyZoBaHHEe (OpPMHpPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHUHUMAJIBHOM JOCTaTOYHOCTH HM  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpalud st
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUA ©W  TPOIECCOB, OMIUPHUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMCHCHUM.

JlaGopatopHoe o0OOpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeUYMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHuueckue KOMIUIEKTHI
71a00paToOpHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dopMupoBaHHe HHTEpeca M CTPEMJICHHS OOYyYaromMXcsi K HaydYHOMY
U3YYEHUIO TPUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEII;

pa3BUTHE TPEACTABICHUN O HAy4YHOM METOJie MO3HaHUs U (HOpPMHpPOBaHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPY KAIOIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa M3yYEHHsS OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

(dopMupoBaHUE YMEHUI OOBSCHATH SBJICHUS C UCIOJIB30BaHUEM (DU3HUECKUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKK [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyaymiei
npo(hecCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOArOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TUX 1elield 0oOecrneuynBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIero 00pa3oBaHus:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpUsIX,  BKJIIOYas  MEXaHUKy,  MOJEKYJSpHY0  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(bopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJI1 O0BICHEHHUS
(bu3nuecKkux SBICHUI B MPUPOJAE W JUIsl NPHUHIATHS NPAKTUYECKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEeHUs Ppa3IMYHbIX 3aJad4 C SBHO 3aJaHHON
bu3nyeckoil MOAENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nueckoil MoJenH, aJeKBaTHOW YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHXEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TPUHIMUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MIPOLIECCOB, UX BIHMSHHS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS M TPOBEIICHUS
bu3MUecCKuX HSKCINEPUMEHTOB, aHalIM3a MW HUHTEepHpeTanuu  UHGOpMaIuH,
OINPEIENEHHS TOCTOBEPHOCTHU MOJYYEHHOIO pPE3yJIbTaTa;

CO3JJaHHE YCJIOBUM ISl Pa3BUTHUS YMEHMH NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHusl BbIOMpaeTCss OOYYArOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yrayOnEHHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX paboOT SBISETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JEJNaeT BBIOOP
MPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPKXAHUE OBYUEHUSA
10 KIIACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAs HayKa o npupoje. HayuHslil MeTo/ Mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

OKCIEpUMEHT U Teopus B Ipoliecce IMO3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  m3MepeHusi (U3MYECKUX BEIMYMH (QHAJIOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYNKOBBIC CUCTEMBI).

[TorpemHocT  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (aOCONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
abCOJIOTHO TBEPAOE TENO, WACAbHAS >KUIKOCTb, HJCANbHBINA Ta3, TOYECUYHBIH
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €ro MpUMEHUMOCTH. Dusndeckas
TEOpHs.

Ponb m MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

MN3mepeHne cuiibl TOKAa W HANPSXKEHUS B LENU IMOCTOSHHOTO TOKa IPHU
MOMOILY aHAJOTOBBIX U HU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH TP MIOMOIIN KOMITBIOTEPHBIX JATYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe naBmkeHre. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKHU.

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

[lepemenienne, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOpPEHHE MaTepHaIbHOW TOYKH, MX MPOEKIMH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATBLHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOomHoe maneHue. YckopeHue cBoOOmgHOTO majeHus. JIBuxeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOPEHHS MaTEepUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBass W JUHEHHas ckopocTh. [lepmom m vactora obOpareHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIOMETP,
JNBUKEHUE CHapsJOB, LEMHbIE, IIecTepEéHYaTble W PEMEHHBIE MEepeAayu,
CKOpPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucTteMbl OTCYETa, UIUTIOCTPAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBH>KCHUSL.

CrocoObI UCCIIEIOBaHUS IBHKECHUH.

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

[TpeoOpa3oBanue ABMKEHUI C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

HaGnronenue aABMKEHUS Tena, OpOLIEHHOTO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTE€H, TPACKTOPHUM, CKOPOCTEH ABUKEHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyMm.

M3yyeHne HepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepenre yCKOpEeHHs MpU NPSIMOJUHERHOM PAaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue  yCKOpeHHUs CBOOOTHOTO MaJICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI JTabOpaTOPUN ).

W3yyenue paBMKEeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPONMOPIMOHATILHON 3aBUCHMOCTH MEXIY JalbHOCTHIO
NOJIETa M HAYAJIBHOM CKOPOCTBIO TelIa.

W3yyeHne IBHKEHHSA Tella MO OKPYKHOCTH C MOCTOSHHOW I0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Iepuojaa oOpalieHus: KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanehbie cucrtemsl orcyéra. [IpmHImMn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA [U1s1 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTALUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna tsbxkecTd. 3aBUCHMOCTh YCKOPEHMSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT reorpaguueckod MmupoThl. JIBUXKEHHE
HEOECHBIX TeN U UX CHYTHUKOB. 3akoHbl Kemepa. [lepBas kocmMuueckas CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec tema. Bec Ttema, nBmxkymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koadduument tpenusa. Cuina conpoTHBICHHS TNpPU JBUKEHUU Tela B
JKAJKOCTH WX ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBUKCHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

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

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B UHEPUUATbHBIX U HEMHEPLMAIBHBIX CUCTEMAX
OTCYETA.

[IpyuHLIMIT OTHOCUTENBHOCTH.

Kauenune AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Tely CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B HHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cWil, BOSHUKAIOIIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

N3mepenune mace no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHSI IOKOSI, KAUEHHSI U CKOJIbYKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepeHre paBHOACUCTBYIONIECH CUJI TIPH JABMKEHHH OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka TrUIMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBHKEHHS OpycKa Io
HAKJIOHHOU IUTOCKOCTH HA 33JaHHOE PACCTOSTHUE OT €ro MACCHI.



HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HMKAIOLIUX B NPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IEPEKUHYTON Yepes
JETKuit OJIOK.

N3mepenne koaduimenta TpeHUs MO BEJIUYHHE YTIIOBOro KoddduimeHra
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. [loctymarenbHoe W BpallaTelbHOE JIBUKEHUE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpaumieHus. llnedo cuibl.
CrnoxeHue CHJl, IPUIIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOTO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHMYECKHE MPOLECCHL: KPOHIITEHH,
CTPOUTENIBHBIA KPaH, peMIETUYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VY cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBI.

Tema 4. 3akonvl coOXpaneHus 6 MmexaHuxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUAIbHBIX TOYEK. L[eHTp macc
CUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBKEHUU LIEHTpa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJNA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE OBHKECHHUE.

MomeHT umIiynbca MarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha MajloM M Ha KOHEUYHOM MepemMelleHud. ['paduueckoe
MpeCTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CuUibl. [loTeHumaneHass >HEprus.
[ToreHuuanpHast SHEPTUS YIPYTro AePOpMUPOBAHHON MpyxuHBL. [loTeHmanbHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumaneHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHUATbHBIX CHJI C HW3MEHEHHEM MEXaHU4YEeCKOU
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s UACANbHOM JKUAKOCTH KaK CIEICTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKOU SHEPTUH.

TexHu4yecKkrue yCTpOMCTBA M TEXHOJIOTUYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CHUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpalieHus] KUHETUYECKOM W IOTCHIMAJIbHOW SHEPIrUil IpH
JEWCTBUU HA TEJIO CWJIBI TSYKECTH U CWJIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepenne nMiyiibea Teia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUH.

M3mepeHne KHHETUYECKOM YHEPTUM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUsI TOTEHIMAIIbHON YHEPTUU MPYKUHBI ¢ PaOOTOM CUJITBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MosekyasipHas pu3uKka U TePMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyIsipHO-KuHeTndeckol Tteopun (MKT), wux
ompiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBWKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUIL] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



mozened. Macca u  pazMepsl MoJekyd (aromoB). KomnuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl €€ uaMmepenus. I[llkama
temneparyp Llenbcus.

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

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana tremneparyp KenbBuna). 3akon JlanbroHa. M3omnponeccsl B
UJcabHOM Tra3e C IMOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DJHEprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBs13p a0COIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEH
KMHETHYECKOW SHEPTUEN MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HaHOMATEPUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mogens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnroaenue u vcciieoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanre mpouecca YCTAaHOBJIEHHUS TEIJIOBOTO PABHOBECUS IPHU
TeII000MeHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yyeHune H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
rdpoBoii 1abopaTopun).

N3y4yeHnue n30X0pHOro npouecca.

N3ydenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoswvie mawiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEIHUE 3HAYEHUs BEJIMYUH, OMHCHIBAIOIIMX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoOM3BOJIbBHAS — peflaKcalys
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona U BbIpaXXeHUE ISl BHYTPEHHEH DHEPTUMU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpalus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kak  crnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHUYECKON  cuUcTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMKocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TeEIUIOTa CrOpPaHUs
toruBa. Pacué€r konuuecTBa TEmIOTHI mnpu Temionepenade. Ilonarue o0
aanabaTHOM IIpoIlecce.

IlepBpiii  3ak0H TEpMOAMHAMUKHU. BHyTpeHHsiss »dHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoii 3ak0OH TEpMOJMHAMHUKH i1 PABHOBECHBIX IPOIECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCONIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJAMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOT0 TeJa K 0osiee HarpeToMmy 0e3
kommneHcanuu (Knaysuyc). HeobpatumocTh OpUpOIHBIX MPOIIECCOB.

[TpuHumme! gercTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJI. [uki Kapno.

DKOJIOTMYECKHUE ACTIEKThl UCIOJIb30BAaHUSI TEIUIOBBIX JBUTaTenei. TemnmoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe/ibl.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA U KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3aLUs OMOOPTraHMYECKOTO TOIUIMBA JIJIs
BBIPA0OTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadbaTudecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHEHUE yAENbHBIX TEIUIOEMKOCTEN BEILIECTB.



Crioco0Obl M3MEHEHHSI BHYTPEHHEH SHEPTHH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmuKym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3U DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTICHUS KUIKOCTEH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanus. VcnapeHue W KumneHue. YaeiabHas
TEIJI0Ta MapooOpa3oBaHUsI.

HacelllleHHbIE W HEHAChIIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTH
IJIOTHOCTH M JABJICHUS HACBIIMICHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnuyeckue n amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lnmaBieHne W Kpuctam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacmupeHue KUIKOCTEH W TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenrue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEXoaax.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOEe HaTsHKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKCHUS.
Kanumisipasie sBienus. J[apneHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarmaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TermioBoe paciupeHue.

CBOIICTBA HACBHILLICHHBIX APOB.

Kunenne. Kunenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepenue cuiibl TOBEPXHOCTHOTO HATS>KEHMUSL.

OMNBITH C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIILIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIECHHH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiekTpoauHamMuKa.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMs. OJIEKTpUYeCKHil 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTapHBIN JJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsabl. 3akoH Kymnona.

OnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsok€éaHocTh  anekTpuueckoro  mossa.  [IpoOuwiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MOJsA. OJHOPOIHOE AIEKTPUUYECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO ITOJsA. Pa3HOCTH NMOTEHIMANIOB H
HanpspbkeHue. [loreHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM  IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOoJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMAIOB ISl DJIEKTPOCTATUYECKOrO Moyl (Kak OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIUIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeckOHEUHOM TIIOCKOCTU. KapTuHbl JUHUNA HaNpsOKEHHOCTH JTHX TMOJEH U
HKBHUITOTEHLIHMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKM B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsIOB.

JvanexTpuku B 3JIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongencaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE cCoenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COEqMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETP, DJEKTpOCTaTHUUECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jlemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DIJIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3APSKEHHBIX IJIACTHH.

Monensb anekTpocratuueckoro reHeparopa (Bau ae I'paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmMuKym.

OueHka cui B3auMOJEHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydeHne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsIKEHUs ) pu
MOCIIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanne paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKA. MCTOYHUKH
toka. Hanpsikenue U u DJ1C €.

3akoH OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CECUCHMUS.
VY ienpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, MapaJLIEIbHOE, CMEIIAHHOE COEAUMHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTh, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOLIAM MOMEPEYHOr0 CEUYEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIKaHNE TaJIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrnocoObl coelMHeHNns UCTOYHUKOB Toka, DJ1C GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COpOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISI  JIAMITBI
HaKaJIUBaHMUSI.

VBenuueHue npesenna u3MepeHus ammnepMmerpa (BoJIbTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3J€MEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHHH.

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

HccnenoBanrie 3aBUCUMOCTH MOJE3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHA
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTD.



DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U pUMeCHast IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoMicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B AJIEKTPOJIMUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl apajnes s AIEKTPOIHN3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuynele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: Tra30pa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBas TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAST MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBIIEHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE JIEKTPOIIUTOB.

3akoHsbI nekTponnsa Papanes.

HckpoBoii paspsa M NPOBOJAUMOCTb BO31yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAMMOCTD JUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HaGmronenue amextpoiusa.

N3mepeHnne 3apsiaa OJHOBAIIEHTHOTO UOHA.

HccnenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUYHH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeeHME  KOCBEHHBIX HU3MEPEHMH, HCCIEIOBAaHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPENJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCSA C YYETOM COAEPKATEIBHBIX MEKIIPEIAMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuul U TEXHOIOTHH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C U3YYUEHUEM MEMO008 HAYYHOZ20
no3HaHuA: SBJICHHWE, HAay4YHbIH (akT, rumoresa, (U3MYecKas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napabosa, rurepbona, ux rpaduku U cBoiicTBa. TpuroHomeTpuyeckue QyHKIUU:
CUHYC, KOCHUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 X MPOEKIMHU HA OCU KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW MpHupoae, Auddys3usi, ocMoc,
TEIJI000MEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKalolleh Cpensbl,
yTHIM3alus OWOOPraHMYECKOTO TOIUIMBA JJiIi  BBIPAOOTKH  «TEIJIOBOM» U
AJIEKTPOIHEPTUH, IIOBEPXHOCTHOE HATSHKEHUE U KaIWJUISIPHBIC SIBJICHUS B IIPUPOJIE,
ANEKTPUYECKUE SBJICHUS B dKUBOU IPUPOJIE.

Xumusa: IHCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB M MOJEKYII,
MOJIb BEIIECTBA, MOJISIPHAs Macca, II0JIyYEeHHE HAHOMATEpUAIOB, TEILIOBBIE
CBOMCTBA TBEPIBIX TEN, )KUIAKOCTEN U Ia30B, )KUIKAE KPUCTAIUIBI, SJICKTPUUYECKUE
CBOMCTBA METAJUIOB, DJIEKTPOJIUTHYECKAS TUCCOUMALINS, TaTbBAHUKA, JIEKTPOHHAS
MHKPOCKOIIHS.

TI'eocpagpua: BnaxxHoOCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HCIOJNb30BAaHHMEM MEXaHU3MOB,
y4€T CYXOro M IKUIAKOIO TPEHHMs B TEXHUKE, CTATUYECKUE KOHCTPYKLUHU
(KpOHIUTENH, peméTyarble KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYTrHE), ABUTATENb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJIyYEHUsT COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCJIE HAHOMATEPUAIIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPUOOpPOB,
ra3zopaspsiiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'AJIbBAHUKA.

11 KUIACC

Paznen 4. DiaekTpoauHaMHKA.

Tema 4. Macnummnoe noe.

B3anmoneiicTBUE TMOCTOSHHBIX MAarHUTOB W INPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKuuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUU.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUILIbI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cuinel Jlopenna.

MarunuTtHoe none B Bemectse. @eppOMarHeTUKy, Napa- U AMaMarHEeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC IIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptiHa 7uHHMA  WMHAYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nuHUI MarHuTHOM MHYKIIMH TOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBruE IBYX IPOBOJTHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmnronenue nBUKEHUsI MyyKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHLIMT NENUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomeol, RPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUs CUIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOM uHAYKuuu Dapajnes.
Buxpesoe anektpuueckoe nosne. Toku Dyko.

OJIC vHAYKIMU B MPOBOJHUKE, NBMXKYLIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyxktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenue camounaykuu. I1C caMOUHIAYKIINH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIIKU C TOKOM.

DNEeKTPOMarHUTHOE TMOJIE.

TexHuyeckre yCTpONCTBA M TEXHOJOTMYECKHUE MPOIECChl: MHAYKIIMOHHAS
Meyb, COJICHOU/I, 3aIUTa OT JICKTPU3ALMH TEJ MPU JABUKEHUU B MArHUTHOM MOJIe
3emun.

Hemoncmpauyuu.

HaOnroienue siBneHus 3eKTPOMarHuTHOM MHAYKIUU.

UccnenoBanne 3aBucumoct IOJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

Onpenenenne MHIAYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOUHAYKIINH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsS MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmutyna u ¢aza konebanuil. CBsI3b aMIUITMTYIbI KOJEOAHUI HMCXOMHOU
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactotra konebanuid. Ilepron Manbix CBOOOJHBIX KoOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aTyxaromux Kojaebanusx. BeiHy»)eHHbIe KoeOanus. Pe3onaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpoMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauyuu.

3amnuch K0ae0aTeIbHOro ABKEHUS.

HaOmronenne He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHW Ipy3a Ha HUTH OT
aAMILTATY/IBI.

HccnenoBanne 3aTyxarmux KojaeOaHuii U 3aBUCUMOCTH Meproa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne KojebaHWW TIpy3a Ha MAaCCHBHOM TIPY)KMHE C IEJbIO
dbopmupoBaHUs NMpeACTaBICHUN 00 UAeaIbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHMI HHUTSAHOTO W MPYKHHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTyXalOMINX KOJIEOaHUI.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHoM KoisiebatenbHOM KoHType. Popmyna Tomcona. CBs3b aMILIUTYIbI
3apsga KOHAEHcaTopa C aMIUIMTYJOM CHIIbI TOKa B KOJIeOaTeTbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHYyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHUS NpU PA3IUYHOM (dopme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouianbHbIi TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LE€NU CHHYCOMJAIBHOIO IMEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKkeHUi.

WneansHbiii  Tpancopmatop. IlpomsBonacTBo, mnepegada M mOTpeOIeHUE
DIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuyecknue yCTpOWCTBA M TEXHOJOTHMYECKHE MPOLECCHI: JIIEKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU JJIEKTPONEpeEaay.

Hemoncmpayuu.

CB0OOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['erepaTop He3aTyXalOMIKX JIEKTPOMATrHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyX1IeHHbIE CUHYCOUJAbHbIE KOJICOaHUS.

Pe3ucrop, kaTylmka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pesonanc mnpum mnocienoBaTeNIbHOM COENMHEHWH PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO 1 NMPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKyM.

N3yuenue tparncopmaropa.

HccnenoBanre nepeMeHHOT0 TOKa 4Yepe3 MOCHe0BATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

Habmroienue 3meKTpOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUNMHble 0JIHbI.

MexaHnudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHenus. llomepeunbie u
IpoAoJbHbIE BOJIHBL. Ileproj, CKOpPOCTh pacnpoCTpaHEHHs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpelIoMIICHHE, MHTephEpEeHLUs |
nupakius.

3Byk. CxopocTb 3ByKa. [ poMKocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[IIymoBoOe 3arps3HEHHE OKPYXKAIOLIEeH cpebl.

DNEeKTPOMArHUTHHIE BOJIHBI. Y CIIOBHS M3MYUYEHHS AJIEKTPOMArHUTHBIX BOJH.
B3anmnas oprieHTaInsi BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXXE€HWE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

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

[IpyHIMIBI pagIuOCBSI3U U TeNEeBUACHUSA. Paqnonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKaOIEel CpeIbl.

TexHuyeckue ycTpoWCTBa U MPAKTUYECKOE TPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeIEBU30p, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3ByKOBasl AUATHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmroenue oTpaskeHus M MPEIOMIICHHUS] MEXaHUUECKHUX BOJIH.

Habmonenue naTepdepeHny u 1udpakiny MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJbTpa3ByKa U €ro NpUMEHEHHE.

Habmronenue CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOM KOJieOaHUM.

HccnenoBanue  CBOMCTB  DJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHHE,
peoMIICHUE, MONSIpU3alus, AMPPaKIKs, UHTEpPEepeHIus.

Oo6nHapyxeHue nHPaKpacHOTO U YIbTPAPHOICTOBOTO U3TyUCHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpssMONTMHEWHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4yeyHbIl HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTeb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOILICHUE [UJIMH BOJH IPU MEPEXOJE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenapHblil yroyl MOJTHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparomie U pacceuBaroiiie JuH3bl. ToHkKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKas Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSI TOHKOU C(hEepUYecKoil JUH3BI OT €€ TeOMETPUH U OTHOCHTEIBHOTO
MOKA3aTess MPETOMIICHUS.

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

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paKeHU TOYKM W OTpe3Ka MpsIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3aX U UX CUCTEMaXx.

OnTuyeckue nmpubopsl. Paspemaromas cnocoOHOCTh. [1a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontmka. Wutepdepenmnus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBust HaOMONEHUS MaKCUMyMOB W MHHMMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepnl Ki1acCMYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuoHHas pemérka. YclIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PaKIIMOHHYIO PEIIETKY.

ITonsapuszauus csera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHl: OYKH, JYIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS ONTHKA, TU(PPAKITNOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIeHUsI CBETA.

HaOnronenue noJiHOro BHyTPEHHETro OTpaxkeHus. Mojieinb CBETOBO/IA.

HUccnepoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu Mukpockona, TeJIeCKona.

Hab6mronenune naTepepennm cBera.

HaOmronenre nBeTOB TOHKUX TLUIEHOK.

HaOmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nudppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenne PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IJIOCKOTO 3€pKajia U JINH3HI.

[TonyueHnue n300pakeHusI B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIii CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINy JIa3epHOTO U3TYUYEHHUS Ha IBYX HIETAX.

HaGmronenune nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbI CBETOBOM BOJIHBI.

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

Pa3zges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  PUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CHEUUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. I[IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeEJICHUE
BPEMEHU U COKpAIIECHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIbI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEIITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKuH IKCIIEPUMEHT, JIA00paTOPHBIEC PAOOTHI, TPAKTHKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznea 7. KanToBas gusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemienus: Buna. I'nnoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonbl pororddexra. YpaBHEeHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBETa Ha abCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyto moBepxHocTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCcTBa yactull. Bonnel ne bpoird. Jnuna BosHb 1e bpoins u
pasMepbl 00JacTH JIOKaJIM3alMu JABWXKYLIEHcs vactulbl. KopmyckymnsipHo-
BOJTHOBOU Jyanu3m. Judpakiius 31eKTpoHOB Ha KpUCTAILIIAX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEEeIEHHOCTEH
['eitzendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATUYUK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTor(PdeKT HAa YCTAHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHENIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoi [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA YE€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs aTtoMma. [lnaHerapHas Mojenb aToma
Pesepdopna.

[Toctynatel bopa. U3nyuenue u norsiomuieHre GOTOHOB MPHU MEPEXOAE aTOMa
C OJTHOTO YPOBHS SHEPTUU Ha JAPYTOH.



Bunel cniexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HabGnronenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

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

PannoaktuBHOCTE. Aubda-pacnaa. ONEKTPOHHBIM M TMO3UTPOHHBIA Oerta-
pacnaz. ['amma-u3nydeHue.

3akOH pPaAMOAKTUBHOTO pacnaga. PaanoakTUBHBIE H30TOMNBI B MPHUPOJE.
CBoOICTBa MOHHU3UPYIOLIETO M3Iy4YCHMs. BIusHUE paTMOAKTUBHOCTH HA >KUBBIE
opranu3mMbl. EcrecTBeHHbI QoH n3inydyeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccer spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
yOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPrETUKH.

Mertonsl perucTpaly U UCCIEN0BAHUS YJIEMEHTAPHBIX YACTULI.

OyHIaMEHTAIbHBIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangaptHoit Mmojaenu. KBapk-ritooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHass marepust U TEMHas
DHEPIUsl.

EnauHcTBO Qu3nyueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHBI peakTop, TEPMOSIEPHBINM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HAHCHAs: ToMOorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

HccnenoBanue TpekoB 4acTHll (110 TOTOBBIM oTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHHAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HccieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PAAOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHMSI.

Bun 3Bé3gHoro neba. Co3Bes3nus, SpKue 3BE3MBI, IUIAHETHI, UX BHUIMMOC
JIBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk 3Heprun CoJIHIIA U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEePUCTUKHU. /[narpaMMma «CreKTpaibHbIN KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYTpeHHEE CTpoecHuE
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonmoxenne m aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranakruk. Pagnoranaktuky m kBazapsl. UEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Paz0beranue raimakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyYEHHE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/IeTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HabGmonenuss B Teneckon JIyHbl, MJIaHeT, TyMaHHOCTEH U 3BE3AHBIX
CKOIUIEHUU.

Du3nvecKuil MPaAKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHHUI (PU3NYECKUX BEITHYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEHHYECKUH  HKCIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM) ).

O0o01maroniee NOBTOPEeHUE.



O0o00uIeHNe 1 cucTeMaTH3alus COJIEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynspHas puznka U TepMOIUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIbHON M ATHUYECKOH cepax NedaTeIbHOCTH YeIoBeKa, POJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
bu3nueckoil Teopuu, poiib GU3NUECKON TeOprU B POPMUPOBAHUU MPEACTABICHUM
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKOW KapTUHBI MHUpa B OOILIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

WUzyuenne kypca ¢u3uku yriyonéaHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTHuKH, OMOJIOTUH, XUMUHU, TE€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHWE, HAay4yHbId (DAaKT, rumoresa, (puanMyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJACHHE, DSKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE PUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJE€CTBO. BEKTOPBI M WX MPOEKIUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (GYyHKIMNA. [Ipu3Haku mOMOOMST TPEYTrOJIbLHHUKOB,
oTpeJiesIeHHE TUIOMIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpOnE, KoyieOaTelabHbIE
JNBWKEHUS B SKMBOM TNPUPOJAE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJCTBE
AJIEKTPO3HEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBIEHUS B KUBOU
pUpoJe.

Xumus: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUTMYECKasi CTPYKTYypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpachusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX — PY/I,
boToCchEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JJIEKTPOMAarHUTOB,
3NIEKTpoBUTaATENb SIKOOH, reHepaTop MEepeMEHHOTo TOKA, MHAYKIMOHHAs IeYb,
JMHUM 3JIEKTPONepeay, 3J1€KTPOJIBUraTelb, pajap, paluonpuEMHUK, TEJIEBU30D,
anteHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,



NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEUHas Oarapesi, CITyTHUKOBbIE
IPUEMHHKH, sJIEPHAsA DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.

I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI
JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHMS Yy4yeOHOro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCsI pYKOBOACTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH MO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTAalUMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHICKOTO 0O0IlEeCTBa, paclIMPEHHE >KHU3HEHHOTO
OIBITA M OMBITA JIEATEIBHOCTH B IIPOLIECCE PEAM3aLMU OCHOBHBIX HaIPaBJICHUN
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIEC B YACTH:
rpaJaaHCKOr0 BOCIIUTAHUSA:

e Cc(OPMUPOBAHHOCTh TIPaXJAHCKOW  IMO3MIMH  OOy4YarolIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e IMPUHATHE TPAJAULMOHHBIX OOIIEYEIIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B UHTEPECAX TPAKIAAHCKOTO
oOlIecTBa, Y4YacTBOBaTb B CaMOYIpaBlI€HMH B 00Opa3oBaTebHON
OpraHu3alny;

e yMEHHE B3aUMOJCHCTBOBAaTH C  COLUMAJIBHBIMM  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKLUHSAMU U HA3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUHOTHYECKOT0 BOCTIMTAHNS:

e chOpPMUPOBAHHOCTH POCCUNCKOU rpakJIaHCKOU WJICHTUYHOCTH,
NaTPUOTHU3MA;

e IIEHHOCTHOE OTHOIIEHWE K TOCYJAapPCTBEHHBIM CHMBOJIAM, TOCTHKEHHSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'0 CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CIOCOOHOCTH OLICHMBATH CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAYIIETO.

3CTETHYECKOr0 BOCIIUTAHMA:

e DOCTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas JCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.



TPYAOBOI0 BOCIIMTAHUS:

UHTEpEC K pa3imyHbIM chepam MmpoPecCHOHATBHON JAEITSILHOCTH, B TOM
YHUCJIe CBS3aHHBIM ¢ (U3MKOW M TEXHHWKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIA BBIOOP Oyayiel mpodecCHu U peain30BbIBaTh COOCTBECHHBIC
KU3HCHHBIC TITAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3OBaHHIO W CaMOOOpa30BaHUIO B
o0acTv (PM3MKHU HA MPOTSHKEHUHU BCCH JKU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI00AIBHOIO
XapakTepa SKOJOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE W OCYILIECTBIICHUE JICMCTBUM B OKPYXKAIOIICH Cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacIIMpEHUE OMbITa ACATEIbHOCTH SKOJOTHUYECKON HAmpaBJIECHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKe.

HEHHOCTA HAYYHOI'O MO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHME LEHHOCTHM HAYyYHOW JEATEIBbHOCTH, TOTOBHOCTH B IIPOLIECCE
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYID M HCCIIEI0BATEIBCKYIO
JESITEIbHOCTh MHIUBUYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE AeiicTBHS
Bba3zoBble JJornueckue JeficTBUA:

CaMOCTOSITENILHO  (OPMYJIMPOBATh M aKTyaJU3UpOBaTh MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEIATh LENU NEITENbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HUX
JOCTUKEHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMS B PaCCMATPUBAEMBIX
bu3NUeCcKuX SIBICHUSIX;

pa3pabaThIBaTh IJIaH PEUICHUs! MPOOJIEMBI ¢ YYETOM aHaM3a UMEIOIIUXCS
MaTEepUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
PE3yIbTaTOB LIEJISIM, OLICHUBATH PUCKU MTOCIEACTBUN NEATENBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pabOTy B  YCJIOBHUSIX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIeM.

Bba3oBnlie ucciienoBarejnLCcKe JeHCTBUA:

BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMU MOHATUSIMH U METOAAMHU
(bu3nYeCcKo HAYKH;



BJIAJETh HAaBBIKAMH  y4eOHO-HCCIICIOBATEILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIIOMCKY METOJOB peIieHus 3a1ad  (pU3HIeCcKOoro
COJIepKaHMsl, IPUMEHEHHIO PA3JIMYHbIX METOIOB MO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIpPETALUN, MPEOOPA30BAHKUIO U PUMEHECHUIO B PA3INYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIe TPU CO3JIaHUW YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3Yy €€ PpEIIeHUsl, HaXOIUThb ApPryMEHThl s
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJM3UPOBAaTh IIOJYYEHHBIE B XOJI€ PELICHHS 3a/1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATh N3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33Jlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM UUCIIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HaHMS 1O (U3NKE B TPAKTUYECKYIO OOJIACTh
KU3BHECATEbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIbHBIC MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJTbTEPHATUBHBIC PEIIICHUSI.

Pabora c nunpopmanueii:

BJIAJETh HABbIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOTO COJAEPKAHMS
Y3 MCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTU3allMI0 M WHTEPIpeTalni0 UHPOPMALUU pa3IHuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTUA B  PEHIEHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COONIIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOIO COAEP)KAHUS B Pa3IMuYHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOpPMalMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAaIbHYIO (POPMY IPEICTABICHUS U BU3YyaIHU3aIIH.

KoMMmyHMKaTHBHBIE YHHBeEpCaJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3UKK H BO BHEYPOUYHOM
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VH/IMBU1yaJIbHON paboThI;

BbIOMpaTh TEMATUKYy U METO/bl COBMECTHBIX ACUCTBUNA C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEH KaK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh 11 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeessiTh poJid ¢ Y4€TOM MHEHHUM YYaCTHUKOB, 00CYX/AaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHWBATh KaueCTBO CBOETO BKJaJa M KaXJOTO YYaCTHHKA KOMAaHIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTHU, IPAKTUYECKOI 3HAUNMOCTH;

OCYILECTBIISITh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyalusiX,  MPOSBISATH  TBOPYECTBO W BOOOpaxkeHHWe,  OBITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIBHO  OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JEATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISBIATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH padOThl ¢ YYETOM UMEIOUINXCSA
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBATH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0CcTBOBaTh (DOPMHUPOBAHHUIO M TPOSIBICHHUIO SPYAULIMHA B 00JIaCTH
(Gu3MKHN, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, SMOIUOHAIbLHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LETISIM;

BIAJCTh HABBIKAMH TIO3HABATEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekcu IJisi OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKA U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

IIPUHMMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPH AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA;

MIPUHMMATh MOTHBBI M ApPryMEHTBl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce moCTHKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O00y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIMOHATBHBIH UHTEIUICKT, MIPEITOJIAr A0 ITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWsS,  BKIIOYAKOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

HYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HYMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIOCOOHOCTH aJalTUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKIIIOYAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHMMATh AMOIIMOHAILHOE
COCTOSIHUE JPYTMX, YYWUTHIBaTh €ro IPH OCYIICCTBICHHH OOIICHHMS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THTHCS, TPOSBISITH HWHTEPEC H
paspemaTth KOH(MIUKTHI.

[MTPEAMETHBIE PE3VJIbTATBI
K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHU:



NOHUMATh POJAb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHOM W OSTUYECKOM cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHOI Hay4HOW KapTUHE MHPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUN  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKH, POJIb (HU3HUECKON TEOPHH B
(dbopMUpOBaHNY TIPEICTABICHHUA O PU3NUECKON KapTUHE MHPA;

pasznuyarh YCJIOBHMS INPUMEHMMOCTH MoOAeNed (QU3MYECKUX Tel W
IPOLECCOB (SBJICHUM): HHEpLUMajbHAas CHCTEMa OTCYETA, aOCOIIOTHO
TBEPAOE TEJIO, MaTepHalIbHAas TOYKA, PaBHOYCKOPEHHOE JBUKECHUE,
CBOOO/IHOE mMajieHue, aOCONIOTHO ympyras naedopmariusi, aOCOIIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) Teja, UIealbHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paszinuath YyCJIOBUS (TpaHULbl, O0JacCTH) MPUMEHUMOCTH (HU3NYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB W
OTPAaHUYEHHOCTH HCTOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UpPOBaTh M OOBSCHATH MEXaHMYECKHE IIPOLIECChl M  SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJbl KUHEMATUKH PABHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes Ajis CKOPOCTH M IEepeMelieHus,
3aKOHbl HplooTOHa, mpuHOMI — OTHOCUTENbHOCTH [amwies, 3akoH
BCEMHMPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C W3MEHEHHEM MEXaHUYECKOM HSHEprud,
yCIIOBHUSI paBHOBECHS TBEPAOrO Tena), MPU STOM  HUCIHOJIb30BATh
MaTeMaTH4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBATh yCIIOBUSA
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuil ["anues, BToporo
U TPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXPAaHEHMS HMITyJlbCca U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble moOJOKeHUd MKT u 3aKkoHBI MOJEKYISIpPHOW (UBHKK U
TEPMOJUMHAMUKU (CBA3b JAaBJIEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KMHETUYECKOW DHEpPruer TEIIOBOIO JBHMKEHMS W KOHLEHTPALMEN €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHHETHYECKOU
DHEPrUer TEIIOBOIO JBHKEHUS €ro 4acCTHL, CBS3b JABIICHUS UCAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—Knanepona, mepBbld 3aKOH TEPMOAUMHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX IMPOLECCAX), IPU ITOM HCIIOIb30BAThH



MaTeMaTH4ECKOe BBIpAXKEHNE 3aKOHOB, YKa3bIBaTh yCIIOBHUS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiranenpoHa,

aHAIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKHE SIBICHHUSA, HUCIOIB3YS
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI 3JIEKTPOJUHAMUKHU (3aKOH COXpaHEHUS
IIEKTPUYECKOTO 3apsna, 3aKOH KynoHa, NOTCHIIMAIIBHOCTh
ANEKTPOCTATUYECKOTO MOJIA, NPUHLHUII CYNEPHO3ULIMHU DIEKTPUYECKUX
IIOJIEM, TIPY DTOM yKa3blBas YCJIOBUsA NPUMEHMMOCTH 3akoHa Kyrona, a
TAK)K€ IPAKTUYECKH BAKHBIE COOTHOILICHHWs: 3aKOHbI OMa U ydacTka
HeNyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuiia Kupxroda, 3akonsl dapanes 11 31eKTpoIn3a);

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Ys BEIUYUHBI:
IIEPEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIa U CUCTEMBI TEJ, CUIIA,
MOMEHT CWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
JHEprusi, MEXaHU4ecKas SHeprus, paboTa CUbl, LIEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIPYTOCTH, CHJIa TPEHUs, MOIIHOCT,
DHEPrus B3aMMOJEHCTBHS Tena ¢ 3eMi€il BOIM3M €€ MOBEPXHOCTH,
HEeprus ynpyroi gedopmaluu MPYKUHBI, KOJIHYECTBO TEIUIOTHI,
abcoyIoTHasl TeMIieparypa Tena, paboTa B T€pMOJMHAMUKE, BHYTPEHHSS
SHEpPrusl WUACATLHOTO OJHOATOMHOrO rasa, paboTa HAEaJbHOro rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIoBOTO
JIBUTATEIISA; AIEKTPUUECKOE TOJIE, HAIPSIKEHHOCTD 3JIEKTPUYECKOTO TOJI,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOTO 3apsiia WM 3apsDKEHHOTo 11apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHIHAT >3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  IOTEHLHMAJOB, AJIEKTPOABIKYIAs  Cuia, CWia  TOKa,
HalpspKeHWE, MOIIHOCTh TOKa, OJJIEKTpUYecKas €EMKOCTh IIJIOCKOIO
KOHJICHCATOpa, CONPOTUBIICHUE YYaCTKAa LEMH C TMOCIECI0BATEIbHBIM M
napajuiebHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHMYECKOE JIBUIKEHHE, TEIUIOBOE JBWKCHHE YacTHUI] BELIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3ALUs, HAlIPaBIEHHOCTh
TEIIONEePENaum, IIEKTPU3ALUS TeJ, SKBUIIOTEHIUAIBHOCTh TOBEPXHOCTH
3apsHKEHHOTO MTPOBOAHUKA,

IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
APYroM C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCHUMOCTH (PU3WYECKUX BEIMYMH B BHUAEC TIpapuKOB C YYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHU, JIeaTh BBIBOABI 10 PE3YJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBAaTh AOCONIIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEII0KEHHON TMIOTE3bL: NIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
IIOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0ro1aTh ImpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUH HCCIEI0BaHUN
B paMKax Yy4YeOHOro OJKCIEpUMEHTa, NPAKTUKyMa M  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(U3MYECKO MOJENIbIO: Ha OCHOBAHMM aHAJIM3a YCJIOBHUS OOOCHOBBIBAThH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroleld TpeOOBaHUSIM 3a/lauu,
OpUMEHATH  (OpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl NpH MCHOJIb30BAaHUM MATEMaTHUYECKUX METO/IOB
pelIeHus 3a/1a4, IPOBOAUTh PacYEThl HA OCHOBAHUH UMEIOLIUXCS JaHHBIX,
aHANM3UPOBAaTh pe3yibTaTbl U KOPPEKTUPOBATH METOJbI PEIICHUS C
y4€TOM MOITYYEHHBIX PE3YJIbTATOB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOylolle MNPUMEHEHHUs] 3HAHUW U3
pa3HBIX pa3lesoB Kypca PU3UKH, a TAKKE WHTErpallii 3HAHUN U3 IPYTHX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TPUMEPHI BKIAJa POCCUMCKUX M 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAayKHh, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJOBEeKa, CBA3aHHOM C (PU3MYECKHMMHU NpOLEcCaMu, C
HO3ULHI 3KOJOTNYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JTOCTHKEHHI
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



OPUMEHATh pa3jMyHble CIOCOObI paboThl ¢ MHpOpMaIe PU3nIecKoro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbSBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHpOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAM3UpOBaTh  MOJy4aeMmMylo  HMH(pOpMalMio ¥ OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

HPOSIBIISATH OpraHU3alMOHHBIE U NO3HaBaTeJIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yU4eOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHAIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHJIAPTHBIX CUTYallUsSX, aJ€KBATHO OIICHWBATH BKIJIAJ KaXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaynieil mpodecCuoHanbHOU AESITENbHOCTU IO
CHEIUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQHIIS.

K xonmy oOydenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

NOHUMAaTh POJb (U3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHON M 3TUYECKON cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAy4YHOW KapTHHE MUpa, POJib aCTPOHOMUU B
IPAKTUYECKOM  JICITEIBHOCTH YEJOBEKAa U  JAJIbHEWIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENBHON M TMPOTHOCTUYECKON (YHKUUNA (PU3NYECKON Teopuu —
ANIEKTPOJUHAMUKH, CIIELUAIIBHON TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, pons (puzudeckoit Teopur B (GOPMHUPOBAHUU TMPEACTABICHHUN O
bu3nYecKoil KapTUHE MHUpPa, MeCTO (PU3MUYECKON KapTHUHBI MUpa B 00IIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPECTABICHUI O PUPOJIE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH Mojened (u3nyeckux Tel U
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE U  OJHOPOJIHOE
MarHuTHOE MOJIs, FTApMOHUYECKHE KOJeOaHusl, MaTeMaTUYECKII MasTHUK,
UJCabHBIA TMPYKUHHBIA MAATHUK, TAPMOHUYECKUE BOJHBI, WCATbHBIN
KoJIeOaTeNbHbI KOHTYp, TOHKAS JIMH3a, MOJIeJIeld aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IH CBETA;

pa3nuuaTh ycIOBUS (TpaHUIBl, O0JIACTH) MPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, TOHMMATh BCEOOIIMU XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AIEKTPOMATHUTHBHIE MPOLECCHl U SBJICHUS,
UCIIOJB3YS OCHOBHBIE TOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKHU U
CHEUUAIIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENu CO CKOPOCTHIO
W3MEHEHHUSI  CUJIBI  TOKa,  TOCTyJaThl  CHEIUaJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUSI, UCTIONIb3YS
MOJIOKEHUSI  KBaHTOBOW  (u3uku  (ypaBHEHHWE  ODHHINTEHHA  JUIs
doToapdexra, mnepBbld W BTOPOM mocTynarsl bopa, nOpuHIMI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHbBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUH B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAaKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH M SIBJICHUS, UCIOJb3YSl BEIUYUHBI:
HaAIMpPsHKEHHOCTD JIEKTPUYECKOTO MOJISA, MOTEHIMAT 3JIEKTPOCTATHYECKOTO
NOJISI, Pa3HOCTh MOTEHLUUANIOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABUKYIIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIMYJbC, IOJHAs DHEPrus,
SHEPrusi TMOKOSI CBOOOJHOW YaCTHUIbI, SHEPrUs W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBJICHUM:
AJIEKTPOMATrHUTHAS UHIYKIIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIus
BOJIH, Judpakuus, JIUCIEpPCHs, T[OJHOE BHYTPEHHEE OTpa)XeHHE,
dbortoanektpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-u3lydeHue sjep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMrniepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3JaBAEMOE IJIOCKUM 3€pPKajioM, TOHKOU JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATalOlMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHalm3a UM OOBSCHEHHS  (U3UYECKUX IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIaJaKTUUECKOU
cpene; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTh WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BeMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEeHHUH, JenaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIICIOBAHMS,

MPOBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMpPATh ONTHUMAIbHBIA METOJl U3MEPEHUs, OLEHUBATH a0COJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
MPOBOAUTH OMBITHI O MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U JelaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBaTh METO/BI OTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MacHOr0 TPyJa MPU MPOBEAECHUU UCCIIEIOBAHUI
B paMKax ydeOHOro »HKCIHEpPUMEHTa, IMpakTUKymMa U  y4deOHo-
UCCIIEJOBATENIbCKOM M IPOEKTHOM JIEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHUS;

pelarb pacy€THbIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYecKO MOJENbI0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaThl (PU3NYECKUX TEOPU
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB pEUICHHS  3ajad,
MPOBOANUTH PAcu€Thl HA OCHOBAHUH MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUETOM IMOIYYEHHBIX
pe3ybTaToB;

peliath KayeCTBEHHbIE 3a/Jaud, TPeOyIoUIMe NPUMEHEHHUs 3HaHWM U3
pa3HBIX pa3aeNoB Kypca PU3UKU, a TAKKE WHTETPAIlMN 3HAHUN U3 IPYTHX
NPEIMETOB ©CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCykKJIeHUI C OOPO Ha N3y4YEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONb30BaTh TEOPETHUYECKHWE 3HAHUS JJIs OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHON C (PU3MYECKUMH MpOLIecCaMu, C
MO3UINI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN



HAyKM M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMIECKOTro
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOTHM JJii TIOMCKA, TepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4aeMyr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISITH OpraHU3aIMOHHBIC U NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENIBHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B  Ipolecce
BBITNIOJTHEHUSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B Tpynne C HCIOJIHEHUEM pPa3IuYHbIX COLMAIBHBIX PpOJEH,
IUIAaHUPOBATH PaOOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyalMsIX, aJIeKBAaTHO OIICHWBATh BKJAJ] Ka)XXJOTO U3
YYaCTHUKOB TPYIIHI B pELICHHE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiied nmpodeccnoHalbHOM AesITeIbHOCTH 1O
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabusie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zaen 1. HAYYHBIM METO/ ITO3HAHUSI ITPUPO/IbI
1.1 Hayunblii MeTOT TO3HAHUS TPUPOIBI 6 bubmmorexa [JOK
' I A PHpOI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 1 1
rHeMatHia 0 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.2 Jluramiica 10 https://m.edsoo.ru/f16b68d7
" bubnuoteka [JOK
2:3 Cratika TBEprOro TENA > ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
24 3aKOHBI COXPaHEHUSI B MEXAHUKE 10 1 hitps-//m.cdsoo.ru/fl6b68d7
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
. bubnmnoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 hitps-//m.cdsoo.ru/f16b68d7
bu6mmoreka [JOK
3.2 Tepmoannamuka. TemnoBbie MalIMHbI 20 1 hitps://m.cdsoo.ru/fl6b68d7
33 ArperatHble cOCTOsIHUS BenlecTBa. Da3oBbie 14 1 bubnmnoreka [JOK




TIEPEX0JIbI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Paznen 4. JIEKTPOJAUMHAMUKA
bubmuorexa [JOK
41 ISKTpHIECKoe Mole 24 ! https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [IOK
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 1 hitps-//m.cdsoo.ru/fl6b68d7
bubmuoreka [JOK
43 ToKit B pasTHHBIX cpefax 6 https:/m.edsoo.ru/f16b68d7
Wroro no pasaeny 54
Pa3znen 5. PUBNYECKUU TIPAKTUKYM
. bubmuorexa [JOK
> DusIeCKHi MpakTHIyM 16 16 https:/m.edsoo.ru/f16b68d7
Hroro no paszueny 16
bu6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
bu6mmoreka [IOK
L1 MarrutrHoe nose 14 https://m.eds00.ru/39859¢f1
bubmuorexa [JOK
1.2 1 1
DEKTPOMATHHTHs HHYKUHA 3 https://m.edso00.ru/39859ef1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [IOK
2.1 M 1
CXAHHHICCKHE KOTeOaHHA 0 https://m.edso00.ru/39859ef1
bu6mmoreka [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/39859¢f1
)3 MexaHu4eCcKHe U JIEKTPOMAarHUTHBIE 10 1 bubnuotexa [JOK
' BOJTHBI https://m.eds00.ru/39859¢f1
bu6mmorexa [IOK
2.4 2 1
Ok > https://m.edso00.ru/39859ef1
Hroro no pazgeny 60

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorexa [IOK
https://m.eds00.ru/39859¢f1

Uroro no pazgeny




Pa3nen 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOJIHOBOM Iyaan3M 15 buommorexa LIOK
’ PHyCKy AP Y https://m.edso00.ru/39859ef1
bu6mmoreka [IOK
4.2 o 5
1M aToMa https://m.edsoo.ru/39859¢f1
43 ®du3uKa aTOMHOTO SI/Ipa U SJIEMEHTapHBIX 5 bubnuorexa [JOK
) YaCTHI] https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bu6mmoreka [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Pazgen 6. ®DUSHUECKHI MIPAKTUKYM
. bubnuorexa [JOK
6.1 PusHeCKHit IPAKTHKYM 16 16 https://m.edso00.ru/39859¢f1
Hroro no paszneny 16
Paznea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnorexka [JOK
’ NeSITeIbHOCTH, TPUOOPETEHHOTO TPU https://m.edsoo.ru/39859¢f1
u3ydeHnu Kypca gusuku 10 — 11 kimaccon
Uroro no pazgeny 15
bubmuoreka [JOK
P 1
C3CPBIOS BpEMA 0 https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




ITOYPOYHOE IIVTAHUPOBAHUME
10 KIIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnuyeckue
n/n Bcero u3yueHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
dusmka — pyHAaMeHTaTbHAs HayKa O 1 Bu6mumoteka [JOK
pUPOJIE https://m.edsoo.ru/1beef346
Hayunslit MeTO IO3HAHUSA U METOABI 1 bubnuoreka [IOK
UCCIIeIOBaHMs (PU3NICCKUX SIBIICHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOpHs B MpoOLIECcCe
P P P bubnuoreka [{OK
no3HaHus npuposl. Habmonenue u 1
https://m.edsoo0.ru/34c49931
9KCIIEPUMEHT B (PU3UKe
CniocoObl u3mMepeHus HU3nIecKux 1 bubmmoreka [JOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOCOIOTHAs U OTHOCUTEIbHAS
MOTPEIIHOCTH U3MEPEHUIN PU3NUECKUX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f18fda3
BEITUYUH
MonenupoBanue B ¢puzuke. Poib u
MecTO (PU3UKU B GOPMUPOBAHUN | bubmuoreka [IOK
COBPEMEHHOM HAYYHOW KapTHHBI MHPA, https://m.edsoo.ru/eabbded1
B [IPAKTUYECKOMN AESITETbHOCTHU JTI0AEH
Mexanunueckoe apuxenue. Cucrema
orcuera. OTHOCUTEIBHOCTD | bubnunorexa LIOK
MEXaHH4eCKOro nBuxeHus. [Tpsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1auu MEXaHUKH
Pannyc-BekTop MaTepUalbHON TOUKH, 1 bubmuoteka [IOK




€T0 IMPOCKIMKU HAa OCH KOOpAMWHAT.

Tpaekropust. [lepemenienune. CKopocTb.

Hx npoeknuu Ha 0OCH KOOpAWHAT

PaBHOMepHOE NIpsIMOJIMHEHOE
neuxenue. ['paduueckoe onucanue

https://m.edsoo.ru/30a108a5

bub6nmoreka [IOK

) PaBHOMEPHOTO MPAMOJUHEHHOTO https://m.eds00.ru/89ba7190
JIBI>KECHUS

10 CrioxxeHue nepeMeIeHnii 1 CKOpocTei. bubmmoreka [JOK
Pemenue 3amau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BH>KEHHE.

1 MrHoBeHHas CKOPOCTh. Y CKOPEHHE. Bbu6mmoteka [JOK
[IpsimonHENHOE NBUKEHUE C https://m.eds00.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 MPSAMOJIMHEMHOTO JBHXKEHUS C bubnnorexa [IOK

https://m.edso00.ru/b7560bbf
MOCTOSTHHBIM YCKOPEHUEM
CBobosHoe nmajieHue. Y CKopeHue

13 C¢BOOOIHOTO MaeHNA. 3aBUCUMOCTD bu6nunorexa LIOK
KOOpIUHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109¢
BPEMEHHU U UX rpapuKu

14 JIBukeHue Tena, OpOIIeHHOTO O] bubnuoreka [{OK
YIJIOM K TOPH30HTY https://m.edsoo.ru/71cbb4£5
KpusonnueliHoe nBuxkeHue. J[BrmxeHue
110 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs

15 ckopoctb. [lepuoa u yacrora. Bubmmorexa [IOK

https://m.edsoo.ru/33196fbe
LlenTpocTpeMHUTENBHOE U TTOJIHOE
YCKOpEHUe
16 KonTtponbHas pabota o teme bubnmorexa LHOK

https://m.edsoo.ru/1242132¢




"Kunemaruka"

IIepsblit 3ak0H HproTOHA.
WuepunanpHble CUCTEMBI OTCUYETA.

bubnunorexa LIOK

17 [Tpuniun oTHocuTenpHOCTH [ anues. https://m.edsoo.ru/5a9¢4a64
HewunepnuanbHbie CUCTEMBI OTCUETA
13 Cuita. PaBHOIEHCTBYIOIIAS CHJIA. bubnmoreka [JOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiicteue Ten. Tpernit 3aKkoH bubnmnoreka HOK
HeroTona https://m.edsoo.ru/57dbas05
[Tpunumn cynepno3uiuu cui. Penenue
20 3al:z)[aq11{a Hp}II/IHMSHeHI/I: 3aKOHOB bubmmorexa [IOK
https://m.edsoo.ru/bdf997fb
HeroTona
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBUBAJICHTHOCTh I'PABUTALIMIOHHON 1 buGnuorexa [IOK
. https://m.edsoo.ru/9aba2b0a
WHEPTHOW MacChl
) Cuita TS)KeCTH U YCKOPEHHE bubnmnorexa [JOK
CBOOOJTHOTO TIAJICHUS https://m.eds00.1ru/22757f26
JIBukeHre HeOECHBIX TeN U UX
3 HCKYCCTBEHHBIX CITYTHHUKOB. [lepBas bubmuoreka [IOK
KOCMUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnnepa
bu6nunorexa LIOK
24 Cwuia ynpyroctu. 3akoH ['yka. Bec tena hitps//m.cdsoo.ru/0ac2cd84
Cuna tpenus. [Ipupona u BuabI cun bu6muoreka [JOK
25 TpeHus. JIBUKEHHE B KUIKOCTH U Ta3e ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CUJIbI CONIPOTUBIIEHUS CPE/IbI https://m.edsoo.ru/2cb29676
26 HaBnenue. I 'napocrarnueckoe but6mmoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOCOJFOTHO TBEPIOE TEIIO. bubnmnoreka HOK
27 [TocTynarensHOE U BpalaTeibHOe bubmuoreka [JOK
JIBHJKEHUE TBEPOTO TEa https://m.edsoo.ru/2b95d57¢
)3 MOMEHT CUJIbl OTHOCUTEIIBHO OCH bubnuorexa [JOK
BpauieHus. [1inedo cubl https://m.edso0o.ru/653d3459
CrnosxeHue cuil, IpUI0KEHHBIX K
29 TBepAOMYy Teiny. LleHTp Tsokectu Tena. Bu6mumotexa [JOK
VYcnoBust paBHOBECHS TBEPIOTO Teda. https://m.edsoo.ru/9aa79a7d
Buasl paBHOBecus
bubnunoreka LIOK
30 Pemerre saxa< https://m.edsoo.ru/dc1caac0
31 KonTtponpHast pabora o Teme Bbu6moreka [JOK
"Iunamuka. CtaThka TBep10ro Tena" https://m.edsoo.ru/9f5a574¢
HNMnynsc MaTepuanbHOM TOUKH,
10 CHCTEMBbI MaTEpUAIbHBIX TOUEK. LIeHTp bubnnorexa [JOK
MAacC CHCTEMbI MAaTEPHUATBHBIX TOUYEK. https://m.eds00.ru/4bb8294b
Teopema o0 IBUKEHUU IIEHTPA MacC
NMiynbC crilbl 1 I3BMEHEHHE UMITYJIbCa
33 Temna. 3aKOH COXpaHEHUsI UMITYJIbCa. bubmmorexa [IOK
https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHKEHUE
MoMeHT uMItysbca MaTe€pUaIbHON
34 touku. [IpencraBnenue o coxpaHeHUn bubmuoreka [IOK
MOMEHTA UMITYJIbCa B IEHTPAILHBIX https://m.edsoo.ru/d6532¢b9
TTOJISIX
bubnunorexa LIOK
35 Pemterrie 3aza https://m.edso00.ru/f7706d63
36 Pabota cuibl Ha MaJIOM M Ha KOHEUHOM bubnuoreka [{OK

nepemenienn. [ padpuueckoe

https://m.eds00.ru/913974¢c7




MIPEICTABJICHHE PAOOTHI CHITBI.
MorHocTs CHJIBI

Kunernueckas sneprus. Teopema 06

. bubnuorexa [JOK
37 W3MEHEHUU KMHETUYECKON YHEPTUHN
. https://m.edsoo.ru/9a5e2e74
MaTepHaITbHOU TOYKH
IToreHinanpHble U HEITOTEHIIUAILHBIE
38 cuisbl. IloTtennmanesHasg sHeprust. Bropas buGnuorexa [IOK
' priti. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKopocThb. CBS3b
paboThl HEMOTEHIIUATBHBIX CUJI C
39 A3MEHEHNEM MEXAHNYECKON DHEPTUU buGnuorexa LIOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTruu
Yupyrue u gHe € CTOJIKHOBEHUS.
40 vy E]ZI:CHH@ BeyH If }J,IFJII/I IUTSL NeaIbHON bubnnorexa [IOK
p pHYy https://m.edsoo.ru/f30f43b6
SKUIKOCTH
A1 KonrtpomnsHas pabota no Teme "3aKoHbl bubmuoreka [IOK
COXpaHEHHUs B MeXaHukKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacraBiieHUI 0 IPUPOJIE
P PP bubmmoreka IIOK
42 TermnoThl. OcHoBHEIE nToNI0keHUsT MKT.
https://m.edsoo.ru/b0a4445f
Juddysus. bpoyHoBckoe ABHKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPALIX TeJI. XapakTep ABWKCHUS U bubmorexa HOK
P L P P https://m.edsoo.ru/c44d02e2
B3aMMOJEHCTBHUSA YaCTHUI] BELIECTBA
Macca u pasmepsl MOJIEKYII (ATOMOB).
44 Konnqecho Bep €CTBa ri]OC”E“OSIHHaSI) bubnnorexa [IOK
= ’ https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TerioBoe paBHOBECHE. bubnmnorexa [JOK




IlIkana Lenbcust

https://m.eds00.ru/0070d493

46 Pemrenne 3amau bubmorexa LOK
https://m.edsoo.ru/1531abas
. bu6nmoreka [IOK
47 NneanbHblii ra3. ['a30BbIe 3aKOHBI hitps-//m.cdsoo.ru/1deb2367
43 VYpaBuenue MenaeneeBa-Knanelipona. bubmuoreka [JOK
Pentenue 3anau https://m.edsoo.ru/8d12¢328
49 AOcomoTHas TemrepaTtypa. 3aKkoH bubmmoreka [JOK
JlanpTOHA https://m.edsoo.ru/14e02d1f
50 H3onponeccel B uaeanbHOM rase ¢ bubnuoreka [IOK
NOCTOSTHHBIM KOJMYECTBOM BEIIICCTBA https://m.edsoo.ru/68878d51
I'padpuaeckoe nmpencraBiaeHue
51 Hfog)poueccom iaoTepMa, H30X0pa, bubmmorera [TOK
https://m.edsoo.1ru/1344327b
n3zobapa
bubnunoreka LIOK
52 Ocnosroe ypasienie MKT https://m.eds00.ru/c8094721
bu6nmorexa LIOK
>3 Pemerre 3a1a< https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHOI TeMnepaTypbl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeIHel KHHEeTHYECKON SHepruen https://m.edsoo.ru/c38af875
MOCTYIATEIBLHOTO TEIMJIOBOTO JIBHKECHUS
€€ yacTull
55 O06o0meHre U cucTeMaTr3aIus 3HaHUH bubmuoreka [{OK
o Teme "OcHoBel MKT" https://m.edsoo.ru/09d12fd8
56 KonTponbhas pabota no teme "OCHOBBI bu6muoreka [JOK
MKT" https://m.edsoo.ru/13adad59
57 Tepmonuuamudeckas cucteMa. 3a/laHue bubnuotexa [JOK




BHeIIHUX ycioBuil 1t TJL cuctemsl.
Buemnnue u BHyTpeHHUE TapaMETPHI.
[Tapamerpsr T/] cuctemsl Kak cpegHue
3HAYCHUS BEJIMYMH, OIUCHIBAIOIINX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

Hy.]'ICBOG Ha4yajl0 TCpMOJAUHAMUKU.

bub6nmoreka [IOK
58 Camonpoun3BoJibHas pesaKca T
MOTIPOHSBOTILHAA Pt st TA https://m.edsoo.ru/8ec51210
CHCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Mojenb uieaqbHOro ra3a B
59 TEPMOJUHAMUKE. Y CIIOBUS bubmorexa HOK
pioa e https://m.eds00.ru/29355001
MIPUMEHUMOCTHU STOH MOJIEIH
60 VYpaBuenne Menneneesa-Kianeiipona u bubmmoreka [JOK
BBIPKEHHE JIJIs1 BHYTPEHHEHN SHEpruun https://m.edsoo.ru/bal 178d0
Bripaxenue 111 BHyTpEHHEH SHEPTUH
61 OHOQTOMHOT'O HJICAJIBHOTO Ta3a. bubnuorexa [{OK
KBazucrarnueckne u HecTaTU4ECKUE https://m.edsoo.ru/acScacl5
MPOIIECCHI
OnemeHTapHas paboTa B
6 TepMoanHaMuKe. Beruucienue padoTs bu6nunorexa LIOK
1o rpaduky mnpouecca Ha pV- https://m.edsoo.ru/741d5738
JIuarpaMme
Temnonepeaaya Kak crnoco0 U3MEHEHUs
63 BHyTpeHHel sHepruun T/l cuctemsl 6e3 bubmmorexa [TOK
yIp P https://m.edsoo.ru/3d734561
COBepIUIEHHS pabOThI
64 KoHnBek1ysi, TennonpoBoaHOCTb, bubmuoreka [JOK
U3JIy4YEeHHE https://m.edsoo.ru/157b54cd
65 KonuuectBo TemnoTsl. TenmnoéMKOCTb but6mmoreka [IOK

Tena. Y 1eapHas U MOJISIpHAs

https://m.edsoo.ru/7ba67355




TEINIOEMKOCTH BelllecTBa. Y AeabHast
TEIJIOTa CTOPAHUSI TOTLJIMBA

66 Pacuér xonu4yecTBa TEIIOTHI IpU bubmmoreka [JOK
Terionepeayue https://m.edsoo.ru/1db5ad4e
67 [TonsiTne 06 amuabaTHOM mpoIiecce. bubnmnoreka HOK
IIepBrlil 3aKOH TEPMOAUHAMUKH https://m.edsoo.ru/d8098824
KonuyecTBo TemioTe! u paboTa Kak
68 Mepbl U3MEHEHUS] BHYTPEHHEN SHEPTrUU bubamorera LOK
https://m.edsoo.ru/b047alcd
T/l cuctemsl
BTopoii 3ak0OH TepMOIMHAMUKH IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [{OK
nporeccoB. HeoOparumocTth https://m.edsoo.ru/c614{464
MIPUPOIHBIX MPOIIECCOB
70 [IpuHIMIIBI AEHCTBUS TEIIOBBIX bubnunoreka LIOK
marmuH. KITJ https://m.edsoo.ru/2¢945513
71 Maxkcumansuoe 3Hauerue KIT. [ukr bubnuoreka [{OK
Kapno https://m.edsoo.ru/fe3857b9
bu6nmorexa LIOK
2 Pemenne 3anay https://m.edsoo.ru/b3efal 8b
DKOJIOTHYECKUE aCTIEKThI
7 HCIIOJIBb30BAHNS TEIUIOBEIX JIBUTATEIEH. bu6nmorexa LIOK
TeroBoe 3arpsi3HEHUE OKPYKarOIIEH https://m.edsoo.ru/9867aaa7
cpenbl
bubnunorexa LIOK
7 Pemerve 3a1as https://m.edsoo.ru/c8c70432
O0001IeHne 1 cucTeMaTU3aINs 3HAHUI
bubnunorexa LIOK
75 no teme "Tepmonunamuka. TermoBbie

MAaInuHb!"

https://m.edsoo.ru/28d62b3f




KonTponbhas pabota no teme

bub6nmoreka [IOK

76
"Tepmonunamuka. TeniaoBbie MalTUHbL" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIECHCAIUSL.
77 I/Iclr)[a egne U KUIleHue. Y nejabHas buGnuorexa [IOK
p ' https://m.edsoo.ru/6{8¢6777
TEIJI0Ta MapooOpa3oOBaHM
Haceplmiennplie 1 HEHACHIIIIEHHBIE TTAPHI.
KauecTBeHHas 3aBUCUMOCTE ILJIOTHOCTH
U JABJIEHUS HACBIILIEHHOIO 1apa OT
p bubnunoreka LIOK
78 TEMIEPATYpPhl, UX HE3ABUCUMOCTD OT
. https://m.edsoo.ru/f5¢17d02
00bEMa HACHIIIICHHOTO T1apa.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT
ABJICHUS B )KUIKOCTHA
79 Bnaxnocts Bo3ayxa. AGCOIIOTHASA U Bbu6motreka [JOK
OTHOCHUTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
bubnunoreka LIOK
80 Pemenue 3amau
A https://m.edsoo.ru/18e95{f3
TBépnoe Teno. Kpucrammyeckue n
81 amopdHbIe Tena. AHU30TPONHS CBOMCTB bubamorexa LOK
p ) P https://m.edso0o.ru/20a88a03
KpUCTAJJIOB
[InaBnenue u KpucTaUIM3aIUA.
bu6nunorexa LIOK
82 YV nenbHas TEMI0Ta IIJIaBICHHUS.
https://m.edsoo.ru/6ee91e9f
CyO6numarus
ehopMany TBEPIOTO TENA.
Aedop P bubmuorexa [JOK
83 Pactsokenue u cxxarne. Cnpur. Moaynb
o https://m.edsoo.ru/dalaabl0
FOwnra. Ilpenen ynpyrux nedopmaruit
TennoBoe paclIMpeHue KUIKOCTEN U
N bubmuorexa [JOK
84 TBEPJBIX T€A. AHTAPMOHU3M TETLIIOBBIX

KoJIeOaHMI qacTull BEIICCTBA

https://m.edsoo.ru/7ba5edf2




85 [IpeoOpazoBanue 3HEpruu B (ha30BBIX bubnmnoreka HOK
nmepexoaax https://m.eds00.ru/97a0672f

bu6nmoreka [IOK

86 0% €HUE Te 0

PABHCHHE TEIIOBOTO bajancd https://m.edsoo.ru/ab1521fb
bub6nmoreka [IOK

87 Pemenue 3ana

HICHHE sa/ad https://m.edsoo.ru/Sab7f40d
[ToBepxHOCTHOE HATSKEHHE.

28 Kanunnspueie sBnenus. JlaBiaenue moj bubmuorexa [JOK
VCKPHBIICHHON ITOBEPXHOCTBIO https://m.edsoo.ru/b42{1{97
)kunkoctu. Popmyna Jlammaca
O06o011eHre U cucTeMaTu3alus 3HaHu|

" bubanorexa [JOK
89 1o TeMe "ArperaTHble COCTOSTHUS
" https://m.edso0.ru/0b52575¢
BemecTsa. PazoBble NEPEXObI
KonTponbhas pabota no Teme
90 "ArperaTHble COCTOSTHUS BEIIECTBA bubmorexa [IOK
P | - ' https://m.edsoo.ru/7dc2a739
®dazoBble IEPEXOABI
DneKkTpu3anus Tei U €€ MpOosiBJICHUS.

01 DnekTpuueckuii 3apsia. [[Ba Buna bubmuorexa [IOK
JJIEKTPUYECKUX 3apsaa0B. [IpoBoaHUKH, https://m.edsoo.ru/1aff445f
JUAJIEKTPUKU U TTOITYIPOBOIHUKHI
DneMEeHTapHBIN AIEKTPUUECKUH 3apsi.

92 3aK0H COXpaHEHUs AIEKTPUIECKOTO bubmorexa HOK

P P https://m.edsoo.ru/f49afd24
3apsia

93 B3aumopeiictBue 3apsinoB. ToueuHbie bubnmnoreka [JOK
3apsanel. 3akoH Kynona https://m.edso0.ru/445b7746

bubnunorexa LIOK

94 Pemenne 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc




Onektpuueckoe noiie. Ero neiicteue Ha

bub6nmoreka [IOK

95
DIIEKTPUUYECKUE 3apsbl https://m.edsoo.ru/05c6bfal
Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIS.

96 [Tpo6usiit 3apsa. Jlunuu bubnmoreka [JOK
HANPSHKEHHOCTH 3JIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OIHOPOOHOE IEKTPUUYECKOE T10JIE
[TorennmanbHOCTD

97 3JIEKTPOCTATHYECKOTr0 Nojsl. PasHoCTh bubmmorexa LIOK

P ’ https://m.eds00.ru/80021447
MOTEHIMAJIOB U HAIIPS)KEHUE
[ToTenuunanpHas sHEpTUs 3apsiia B
98 AJIEKT OCTaTI/I‘IGCKOI\I/I) noiie Ii_IOTeH nain bubmorexa LIOK
P ' i https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUYECKOTO T1OJIS
CBs13b HANPSHKEHHOCTH TIOJIST U

99 A3HOCTH MOTEHIIMAJIOB JIJIs bubmmorexa LIOK
P HAATIon https://m.edsoo.ru/df7a6838
AJIEKTPOCTATUYECKOTO T1OJIS

100 [TpuHIMI Cynepno3uLH bubmuoreka [IOK
JJIEKTPUYECKUX T10JIEN https://m.edsoo.ru/Ocfe4abe

bu6mmoreka IIOK

101 Pemenue 3anau

A https://m.edso0.ru/5a582263

102 ITone Toueunoro 3apsana. Ilone bubmmnoreka HOK
PaBHOMEPHO 3apsHKEHHON cdepsl https://m.edsoo.ru/b297b5¢c3
ITose paBHOMEPHO 3apsIKEHHOTO IO

103 00Bvémy mapa. Ilone paBHOMEpHO brbmmorexa [TOK

Y E) ) p . p https://m.edsoo.ru/f7a665ee
3apsKEeHHON OECKOHEYHOM TIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHYECKOM bubmuorexa [IOK
noJje. YClIoBUEe paBHOBECHUS 3apsI0B https://m.edsoo.ru/32405¢eab

105 JIMBIEKTPUKHY U ITOJIYIIPOBOJHUKY B bu6muoreka [JOK

SJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5s




Konaencarop. D1eKTpoEMKOCTh

106 KOHJEHCATOpa. DIEKTPOEMKOCTE bubmorexa HOK

A pa- P hitps://m.edso0o.ru/845b4£73
TUIOCKOTO KOH/ICHCATOpa

107 [TapannenbHOE coequHEHNE bubnmoreka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7

108 IlocnenoBarenbHOE COCTUHECHHE bubnuorexa [{OK
KOHJICHCATOPOB https://m.eds00.ru/1€992920

109 DHeprus 3apsHKeHHOT0 KOHAEHcaToOpa bubmorexa [IOK
P P A p https://m.edsoo.ru/73a34f18

bubnunoreka LIOK

110

111

112

Pemenue 3amau

I[BI/I)KGHI/Ie Bapﬂ)KeHHOﬁ HYaCTULIBI B
OIHOPOJHOM JJICKTPHUICCKOM I10JIC

Pemenue 3amau

https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040

bubnuoreka [IOK
https://m.edsoo.ru/8341d6ac

113

114

O0001eHne U cUCTEMaTU3aLNS 3HAHUI
o Teme "DnekTpuueckoe mnoie"

KonrponbHas pabora no reme
"Onexrpuueckoe noie"

bu6nmorexa LIOK
https://m.edso00.ru/5752603f

bu6nmorexa LIOK
https://m.edsoo.ru/cefe90e9

115

Cuia toka. [TocTtossHHBIH TOK. Y CIIOBUSI
CYIIECTBOBAHMSI IOCTOSTHHOTO
AIEKTPUYECKOTO TOKA

bu6mmoteka IIOK
https://m.edsoo.ru/233311b5

116 Ucrounnku Toka. Hanmpsokenue u 31C ngﬂ;&fﬁ;gﬁ}; £39a115

117 3akon OMa 11t yJacTKa IeTH. bubnuotexa [JOK
DJIEKTPUUYECKOE COTPOTHUBIICHUE https://m.edsoo.ru/f14f251e
3aBHCHUMOCTb COITPOTUBIICHUS bubmuoteka [IOK

118

OIHOPOJHOIO IMTPOBOAHUKA OT €TI0

https://m.edsoo.ru/95fcdf51




JJIMHBI U II0IaAn IMMOIIEPEIYHOTO
CCUCHUA

119 VY nenpHOE CONPOTUBIICHHUE BELIECTBA. bubnunorexa LIOK
Penrtenue 3anau https://m.edsoo.ru/437£8300
120 ITocnenoBarenbHOE, MapauIeIbHOE, bub6nmoreka [IOK
CMEIIAHHOE COEUHEHNE ITPOBOIHUKOB https://m.eds00.1ru/236f7e07
121 Pacuért pa3BeTBIEHHBIX JIEKTPUUECKUX bubnmnoreka HOK
neneii. [Ipasuna Kupxroga https://m.eds00.ru/1794cf37
bu6nunorexa LIOK
122 | Pemtenne sazax https://m.edsoi_.lm/3881b469
123 PaGora snexkTpruyeckoro Toka. 3aKoH bubmmoreka [JOK
[xoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢
bubnuorexa [IOK
124 Pemenne sanas https://m.edsogru/6761bf0f
MOIIHOCTD JEKTPUYECKOTO TOKA.
125 TeroBast MOIIIHOCTB, BbIACIsIEMas Ha bubmorexa [IOK
https://m.eds00.ru/99750a6f
pesucrope
bu6mmoreka IIOK
126 Pemenne sanas https://m.edsoclfru/eb72f024
127 OJ1C u BHyTpEeHHEE CONPOTUBIICHUE bubmuorexa [IOK
WCTOYHMKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 11 TOJTHOM (3aMKHYTOM ) bubnmnorexa [JOK
ANEKTPUYECKOMN LIETIH https://m.edsoo.ru/221140fb
bubmuoreka [JOK
129 Peenne 3axad https://m.edsoclfru/3580b679
bubmuorexa [JOK
130 MoUHOCTS HCTOUHHKA TOKA https://m.edsogru/aanS 1d8
131 KopoTkoe 3ambikaHue bubmuoreka [JOK




https://m.edsoo.ru/54615632

132 Konaencarop B 11ernu moCTOSHHOTO TOKA bubamorexa LOK
A pB I https://m.edsoo0.ru/35368f3¢
bubnunoreka LIOK
133 Pemenue 3ana
HHCHHE saad https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo reme "llocTostHHBIN bubmuoreka [JOK
ANEKTPUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenwne 3agau mo teme "llocTosSHHBIN bubmuorexa [JOK
ANEKTPUUYECKUIN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau no teme "IlocTostHHBIN bubnuorexa [IOK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O0o001IeHNEe U CHCTeMAaTU3alns 3HAHUN
137 1o TeMe "[10CTOSHHBIN ITeKTPUUISCKUI bubmorexa [IOK
" p https://m.edsoo.ru/bfd7a050
TOK
138 KoHTpoinbHas pabora 1o Teme bubanorexa [JOK
"TTocTOSIHHBIN ANEKTpUYECKUI TOK" https://m.edsoo.ru/1885ddf1
DJIeKTpruYecKasi MpOBOJUMOCTD
139 EBJ'II/I‘II:)HBIX BE efTB I;[neKT WYECKUI bubmmorexa [TOK
p B ) p https://m.edsoo.ru/da794295
TOK B MeTajiax. CBEpXIpOBOAUMOCTD
DIIEKTPUUYECKHI TOK B pacTBOpax U
140 acIuiaBax dJIEKTPOJUTOB. 3aKOHBI brbmmorexa [TOK
p p ’ https://m.edsoo.ru/4b423491
®dapanes s HIEKTPOIU3a
bu6mmoreka IIOK
141 One €CKHUH TO azax. [[ma3ma
JICKTPHACCIIH TOK B Tasax. LUIasM https://m.eds00.ru/92d92f76
142 DJIEKTPUYECKUH TOK B BAKyyMe. bubnuotexa [JOK
Bakyymabie npubopbl https://m.edsoo.ru/2E+160
143 DNEeKTpUYECKUN TOK B bubmuoteka [IOK

MOJIYTIPOBOTHUKAX

https://m.edsoo.ru/ab61c660




144

[omynpoBoAHUKOBBIE TPUOOPHI

bubnmoreka [IOK
https://m.edso00.ru/83622200

145

146

147

148

149

Pu3N4eCKU IPAKTUKYM 110 TEME
"M3MepeHue CUiibl TOKa U HANIPSKEHUS
B LI€NIY [IOCTOSIHHOT'O TOKA ITPHU MIOMOILU
AHaJIOTOBBIX U IHU(POBBIX
HU3MEPUTEIILHBIX PUOOPOB" WK
"3HaAKOMCTBO C ITU(POBOM
nabopaTtopueii 1o ¢pusuke. [Ipumepsr
u3MepeHus PU3NYECKUX BEJIMYUH MIPU
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

Ou3nyecKuil MPakTUKYM IO TEME
"N3y4yeHne HepaBHOMEPHOTO JBUKCHHUS
C IIeJIbI0 OMPEIEIeHNUSI MTHOBEHHOM
ckopocth"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHune yCKOpEeHHUs TpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOM IJI0CcKOCTH"
w "HccnenoBanne 3aBUCUMOCTH ITYTH
OT BpEMEHU NPU PABHOYCKOPEHHOM
JIBIDKCHUH"

Du3nUeCcKU IPAKTUKYM I10 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nafgeHus" win "M3ydenue ABUKeHUs
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

Pu3NYeCcKUuil IPAKTUKYM I10 TEME

"N3y4yeHue ABUKEHUS Tela 110
OKPYKHOCTH C ITIOCTOSIHHOM 110 MOJTYJIIO

bubnunoreka LIOK
https://m.edsoo.ru/5643ea56

bubnunoreka LIOK
https://m.edso00.ru/f6292f5f

bu6nmorexa LIOK
https://m.eds00.ru/6960b6ef

bubnunorexa LIOK
https://m.edsoo.ru/d1ea2402

but6mmoreka [IOK
https://m.edsoo.ru/bcf53514




150

ckopocthio" wim "MccnegoBanue
3aBUCHMOCTH TIepro/1a oOpareHus
KOHHUYECKOIO MAasTHUKA OT €T0
napamerpos"”

DuU3nYeCKUi MPAKTUKYM 10 TEME
"NU3Mepenne paBHOJACHCTBYIOIIEH CHJTBI
IIPH IBHKEHUH OpYCKa M0 HAKIIOHHON
mwiockocTy" wnu "lIpoBepka runoressl o
HE3aBUCHUMOCTH BPEMEHU JABUKECHUS
Opycka o HaKJIOHHOH IJIOCKOCTH Ha
3a/laHHOE PACcCTOSIHUE OT €ro Macchl"”

bu6nmoreka [IOK
https://m.edsoo.ru/0b34db84

151

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PE3NHOBOM 00pasIe, OT uX
nedopmanun uinn "HMzyuenue
JBUKEHUSI CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIETKUU
650K"

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenue koappuiienta TpeHus no
BEJIMYMHE YTJIOBOrO KO3 puimeHTa
3aBucumoctd Frp(N)" nin
"HccnenoBanue ABMXKEHUS OpycKa 1o
HAKJIOHHOH IJIOCKOCTH C TIEPEMEHHBIM
K03 UIIMEHTOM TpeHUs" WIn
"U3y4yeHue OBH>KEHUS rpy3a Ha Baly C
TpeHuem"

bubnunoreka LIOK
https://m.edsoo.ru/b55b81al

bubnuoreka [{OK
https://m.edsoo.ru/b83b1607

153

Du3n4eCcKuil IPAKTUKYM 110 TEME

bubnunotexa LIOK




"UccnenoBanue yciaoBU paBHOBECHS
TBEPAOTO TEJIA, UMEIOILETO OCh
BpaieHus" uinu "Konctpyuposanue
KPOHILUTEHHOB U pacuéT cuil ynpyroctu"
wiu "M3ydeHune ycToiunBoCcTH
TBEPJOTO TeJla, UMEIOIIEro IUIOIAab
onopsI"

https://m.edsoo.ru/4a04{4{7

154

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHune uMIrysibca Tena mno
TopMo3HOMY nyTu" unu "U3mepenue
CHUJIBI TSITH, CKOPOCTH MOJEIHU
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
MMITyJIbCa TeJla C UMITYJIbCOM CHJIBI"
wiu "HMccnenoBanue coxpaHeHus
UMITYJIbCa IPU YIIPYTOM
B3aumojeiicTeun" wiun "M3mepenue
KMHETUYECKOM IHEPTHUH TeJa 1Mo
TOPMO3HOMY ITyTH"

bubnuoreka [IOK
https://m.eds00.1ru/856fb28e

155

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3y4yeHne n30TepMUYECKOTO Mpoliecca
(pexoMeH/10BaHO MCIIOIb30BaHHE
1upoBoi 1abopaTopun)" uin
"N3yuenne n30X0pHOTO Tporiecca uiu
"N3yuenne nzobapHoro npouecca' uiu
"ITpoBepka ypaBHEHUS COCTOSTHUSA"

bu6mmoreka IIOK
https://m.edsoo.ru/e0fe7e07

156

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"U3mepenue yaenbHoil TernaoéMkoctu"
nn "UccnegoBanue npouecca

but6mmoreka [IOK
https://m.edsoo.ru/2f2faa61




OCTBIBaHMS BelllecTBa' WU
"HccnenoBanue aquabaTHOTO
npouecca" win "N3yuenue
B3aUMOCBSI3M SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOICUCTBUS U
TeMrepaTypbl KUTICHUS )KUAKOCTEH"

157

158

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
WCTIApEHUs KUIKOCTEH" Uin
"N3MepeHune yaeabHOM TEIIoThI
raBieHus abpaa" uwin "Usyuenue
CBOMCTB HACBIIIEHHBIX APOB" MU
"N3mepenune abCcoMOTHON BIAKHOCTH
BO3/lyXa M OI[EHKa Macchl apoB B
nomernieHuun". 3mepenue

K03 pHIHeHTa MOBEPXHOCTHOTO
HaATSDKEHUS

Du3N4eCcKUu IPAKTUKYM I10 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
W3JIy9eHHS CBETOAMOA" W
"N3y4yeHne npoTeKaHus TOKa B LIETIH,
cojiepxkanieii KoHjaeHcaTop'" uiu
"Pacnipenenenue pasHocTH
NOTEHLNAJIOB (HaNpPsKEHUs ) IPU
NIOCJIEI0BATEILHOM COEINHEHUN
KOHJIEHCAaTOpoB"

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

bu6mmoreka IIOK
https://m.edsoo.ru/ec424377

159

®u3NYecKuil TPAKTUKYM I10 TEME
"UccnenoBaHue CMEIIaHHOTO

but6mmorekxa [IOK
https://m.edsoo.ru/2b179d98




COCIMHEHUS PE3UCTOPOB" MK
"N3MepeHue yAaeabHOro COPOTUBICHUS
npoBoaHukoB" win "MccnenoBanue
3aBUCUMOCTH CHJIbI TOKA OT
HaIPSKEHUS JUIsl JIAMITbl HaKaJTuBaHUs"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"Habnronenue annekrponuza’ win
"N3mepenue 3apsiia 0OTHOBAJIEHTHOIO
noHa" win "MccnenoBanue

bubnunoreka LIOK

160
3aBUCHMOCTH COIIPOTHUBIICHUS https://m.eds00.1ru/64b6e901
TEPMOPE3UCTOPA OT TeMIepaTypsl" WiIn
"CHsiTHE BOJIBT-aMIIEPHOM
XapaKTepPUCTUKHU auoaa"
PesepBueiil ypok. O0001mEHNE U
161 CI/ICTIe)MaTI/I?,ZII;I/I?I 3HAHUH 110 TEME Bubmorexa [IOK
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBurrii ypok. O000111€HIE U
162 CHCTgMaTmZEHs[ 3HAHUH 110 TEME Bubmorexa IIOK
" " https://m.eds00.1ru/3149956b
JnHamuka
PesepBHbIil ypok. O000IIEHNE
163 CI/ICTEM&TI/BZII_:I)I/I}I 3HAHUH 110 TEME Bubmorexa IIOK
" " https://m.edsoo.ru/0f9752ac
Crartuka TBEpIO0ro Tea
PesepBHbIil ypok. O000IIEHNE U
164 CI/ICTEM&TI/BZII_:[)I/IS{ 3HAHUH 110 TEME Bubmaorexa IIOK
" " https://m.edsoo.ru/6¢c0df9cc
3aKOHBI COXPAHEHHS B MEXaHUKE
Peseprubrit ypok. O6001eHIE U
165 CHCTEMAaTHU3alLMS 3HAHUH T10 TEME but6mmoreka [IOK

"OCHOBBI MOJIEKYJIIPHOKUHETUYECKON
Teopun"

https://m.edsoo.ru/de148976




PesepBHbIil ypok. O0001ICHNE 1

166 cUCTEMATHU3AIUA 3HAHUH 10 TEME 1 bubnmorexa LHOK
H https://m.edsoo.ru/Obcc77cl
"Tepmonunamuka. TeniaoBbie MalIUHbI"
PesepBHbIil ypok. O0001ICHNE U
167 CHCTEeMaTU3alMsl 3HaHUH 10 TeMe | bubnuorexa [JOK
"ArperaTHbl€ COCTOSTHUSI BELIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexoan"
PesepsHElil ypok. O0001IIEHHE U
P P . bubnuorexa [IOK
168 CHUCTEMaTH3alLMs 3HAHUH 10 TEME 1
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIC
PesepBueiil ypok. O0001mEHNE U
169 CHCTEMaTmZp WS 3HAHUH 110 TEME 1 buGnuorexa [IOK
" If . " https://m.edsoo.ru/3cae6dal
IToCTOSIHHBIN TEKTPUUECKUNA TOK
PesepBubiil ypok. O0001mEHE U
170 CHCTEMaTmZp v 3HaHui 110 Teme "Toku 1 bubnnorexa [IOK
1 " https://m.edsoo.ru/cc7681d4
B Pa3NIMYHBIX CpeIax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara ungpoBbie
Tema ypoka Kourpoububle IIpakTHyeckue A p
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcnl
BzaumopeiicTBue moCTOSHHBIX
1 MAarHuTOB U IPOBOJHUKOB C TOKOM 1 bubmmorexa [IOK
POBOA ' https://m.edso0.ru/487a8593
MaruautHoe nosie. I'unoresa Amnepa
BexTop MarHuTHOM MHIYKIIUH.
2 IIpun pI/IH CyIepIio3u I/IIZK MarHUTHBIX 1 bubmorexa HOK
P VH yrep " . https://m.edsoo.ru/4clabecb
nosiei. JInHuM MarHUTHOM MHIYKIIUK
3 MarunurtHoe 1oJ€e MpOBOJHUKA C 1 bubanorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuwiia Amniepa, e€ HanpaBJIeHUE U 1 bubmmoreka [JOK
MOIYJb https://m.edsoo.ru/26d9c5ba
bubmmoreka IIOK
5 Pemenue 3agau 1
A https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammepa. | bubnmnoreka [HOK
DIIEKTPOU3MEPUTEIILHBIE TTPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HanpaBJIeHHUE U
7 MolyJib. JIBH>KEHUE 3apsKEeHHON | bubmuoreka [IOK
YaCTHULBI B OJHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJje
bubnunorexa LIOK
8 Pemenue 3agau 1
g https://m.edso00.ru/504e98c7
b K
9 Pa6ota cusl Jlopenna 1 momorexa 110

https://m.edsoo.ru/d518bedb




bubnmoreka [IOK

10 P
CHLICHHE 3a/1ad https://m.edso00.ru/93617bd9
MaruuTtHoe mose B BEIISCTBE.
11 DdeppomarueTuky, napa- u bubmmnorexa LHOK
pp > 11ap https://m.eds0o.ru/30ff9608
IMaMarHeTUKHA
OCHOBHBIE CBOMCTBA
12 dbeppomarnetukoB. [I[pumeHnenne bubmorexa HOK
PP P https://m.eds00.ru/0b58190a
beppoMarHeTUKOB
13 Pemenue 3amau nmo teme "MarautHoe bubnunoreka LIOK
mone" https://m.edsoo.ru/5b55¢307
14 Pemenne 3anau 1mo Teme "MarautHoe bubnunoreka LIOK
mosie" https://m.edsoo.ru/41c4ae8a
SIBneHne ANeKTPOMarHUTHOM
15 UH nn. IToTok BekTOopa MarHuTHOMI bubnnorexa [IOK
AYIIUIH. p https://m.edsoo.ru/b3efalcl
WHIYKIAH
bu6nunorexa LIOK
16 SJIC munyKum https://m.edso00.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHI bubnmnorexa [JOK
®Papanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpudeckoe noie. Toku bubnmnoreka [HOK
dyxo https://m.edsoo.ru/15abe 140
19 OJ1C MHAYKINY B ABUKYIIAXCS bubnnorexa [JOK
MPOBOJHUKAX https://m.eds00.ru/0235¢c02
bubnunorexa LIOK
20 P
CHLICHHE 33124 https://m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 IT JI
paBIIo JeHia https://m.edsoo.ru/bbc22726
22 WnayktuBHocTh. KaTymika bu6muoreka [JOK




WHIAYKTUBHOCTHU B LECIIU ITOCTOSAHHOI'O

https://m.edsoo.ru/621eae9d

TOKa
3 SBnenue camonnaykiuu. 3/1C bubmmoreka [JOK
CAaMOWHIYKIIAU https://m.edsoo.ru/7ee60cal
4 DHeprusi MarHuTHOTO TOJIsI KaTYIIKH C bubnmnoreka HOK
TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11
bub6nmoreka [IOK
25 Pemerre sanas https://m.edso00.ru/88f69d2b
26 O06o001IeHe U CUCTEeMaTH3als bubnuoreka [{OK
3HaHUU 110 TeMe "DieKTpoIuHaMuKa" https://m.eds00.ru/76484025
7 KonTponbhas pabota no Teme bubmmoreka [JOK
"OnexkTpoaguHaMuKa" https://m.edsoo.ru/8ae09b98
Konebarenpnast cuctema. CBOOOHBIE
28 Kosiebanus. ['apMoHMUYeCcKue bubmorexa LIOK
https://m.edsoo.ru/7¢1db385
KoJieOaHus
29 KunemaTnueckoe 1 TMHAMHUYECKOE bubnuorexa [{OK
OIMCaHME KOJeOaTeIbHBIX IBHKCHHI https://m.edsoo.ru/87ce9498
DHepreTudeckoe onrcanue. BeiBos
JTUHAMHYECKOTO OTHUCaHUs
30 rapMOHMYECKHUX KoJeOaHUM U3 X bubmmorexa LIOK
https://m.edso00.ru/e3¢99692
YHEPreTHYECKOTO M KHHEMATHIECKOTO
OTIFICAHHUS
. bubnuorexa [{OK
31 AMILITYZa 1 pasa Konebarmi https://m.edsoo.ru/7a0c439a
[Tepuron u yacToTa KoJIeOAHHIA.
0 [Teprom ManmbIx CBOOOTHBIX bubnunorexa LIOK

KoJIeOaHUIT MATEMATHUYECKOTO
MasiTHUKA. [leprnoa cBOOOTHBIX

https://m.eds00.ru/e0399319




KoJie0aHul NPY>KUHHOTO MasiTHUKA

3aryxaromue KoieOaHus.

bubnunorexa LIOK

33
Brinyxnennble koaebanus. Pezonanc https://m.edsoo.ru/72¢93d09

bubnunoreka LIOK

34 A 0

BTOKOJIChatHA https://m.edsoo.ru/6add2644
bubnunoreka LIOK

35 Pemenue 3amau https://m.edsoo.ru/addeec71

https://m.edsoo.ru/756123c5
VYpoxk-koH(pepeunus "MexaHnueCcKHue
36 K(?JIGGaHI/IS(Ib BpM ILIKELHI:HI)IX Bubmiorexa OK
- https://m.edsoo.ru/Sef587be
WHCTPYMEHTaX
O000I11IeHNE U CUCTEMATU3AIUS
. " bubanorexa [JOK
37 3HAHUHU 110 TeMe "MexaHndecKkue
https://m.edsoo.ru/eb84182f
KosieOaums"”

18 DNEeKTPOMarHUTHbBIE KOJIeOaHMUs. bubmmoreka [JOK
KonebarenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMIUTUTYABI

39 3apsia KOHAEHCAaTopa ¢ aMILIUTYI0H bubmorexa HOK

P n p e https://m.edso0.ru/09319afl
CHUJIBI TOKA B KOJIEOATEIIHHOM KOHTYpPE

40 3aKOH COXpaHEHUsl YHEPTUHU B bubnnorexa [JOK
UJeaTbHOM KO0JIe0aTEIFHOM KOHTYpPE https://m.edsoo.ru/d1e2d543
3aTyxaromye dIEKTPOMarHUTHEIE

41 I(OJ'I}:éaHIij Brin >1<p CHHBIE bubmmorexa OK

) YHKA https://m.edsoo.ru/5¢668619
AIIEKTPOMArHUTHBIC KOJIeOaHuUs
IlepemenHsIit TOK. Pezncrop n
42 KOHJICHCATOP B LICHH IIEPEMEHHOTO bubmmorexa TOK
A p B p https://m.edsoo.ru/84836152
TOKa
43 Karyiika nHIyKTUBHOCTH B LIENH bubnuotexa [JOK




IEPEMEHHOT'O TOKa

3akoH OMa AJ1s1 JIEKTPUYECKON LIenu

https://m.edsoo.ru/cfa307af
bubnunorexa LIOK

44
TIEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MonHOCTh IEPEMEHHOI0 TOKA.
45 AMIUIUTYIHOE U OEUCTBYIOIIEE bubnmorexa HOK
e A yrom https://m.edsoo.ru/lcac6cdc
3HAYCHHUE CUJIBI TOKA U HATIPSKEHUS
46 Pe3onanc B 3JIeKTPUUECKOH 1IENTN Bubmaorexa ITOK
p H https://m.eds00.ru/087506df
bubnunoreka LIOK
47 Pemenne 3ama
teHH Aat https://m.edsoo.ru/al6836a4
W neanpuulif TpanchopMaTop.
48 IIpousso CTBI; He(be paqa I/Ip bubnnorexa [IOK
p a » TTEpeAL » https://m.edsoo.ru/f97418ae
NMOTpeOICHUE IIEKTPUUECKOW SHEPTUU
DKOJOTUYECKHUE PUCKH TIPU
IIPOU3BOJICTBE DIIEKTPOIHEPTUU.
49 Kp JILTYPA chonwolfaﬂmip Bubmiorexa OK
YIRTYP . https://m.edsoo.ru/a6£74d93
AJIEKTPOIHEPTUH B TTOBCEAHEBHOM
SKU3HU
bu6nunorexa LIOK
50 Pemenne 3ama
tHeHHn At https://m.edsoo.ru/ee6677ed
bu6mmoreka IIOK
51 Pemenne 3ama
tHeHHn At https://m.edsoo.ru/7cab5918
O00011eHNEe U CUCTEMATU3ALIS
52 3HAaHUH 0 TeMe "DIIEKTPOMAarduTHELIE bubmorexa LIOK
" p https://m.edsoo.ru/401024a9
Koae0aHus
53 MexaHn4ecKre BOJIHEI. bubnunorexa LIOK
XapaKkTepUCTUKN MEXAHNYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJH bubmuoreka [{OK




https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKkTepUCTUKH 3BYKa bubmmorexa [JOK
YK AapaKtep Y https://m.edsoo.ru/138b6£09
56 Wndpassyk u yaprpa3syk. Lllymosoe bubnuoreka [JOK
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl https://m.eds00.ru/7380038f
bu6nmoreka [IOK
57 P
CHHICHHE Saiad https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMArHUTHBIE BOJIHBI. bubnmnoreka HOK
N3nyyeHue 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprusi 31eKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ixana >meKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHne >MeKTPOMarHUTHBIX bubmorexa [IOK
P P https://m.edsoo.ru/49bel{9e
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paTHOCBSI3U U
61 TeJeBUIeHNA. Pagnonokamusi. bu6nmorexa LIOK
DONEeKTpOMarHUTHOE 3arps3HeHNE https://m.eds00.ru/9196{118
OKPYKaIOIIE Cpebl
6 KonrtponbHas pabora no reme bubmuoreka [IOK
"KoneGanus u BOTHBI" https://m.edsoo.ru/4£7985a0
63 Cser. 3aKOH MPSMOJIUHENHOTO bubnmnoreka [HOK
pacupoCTpaHEeHUs CBETA https://m.eds00.1ru/f9566406
Pemenue 3aga4 Ha NpUMEHEHUE
. bubnuotexa [JOK
64 3aKOHA MPSIMOJIMHENHOT O
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Otpaxenue ceta. [lnockoe 3epkano. bubnmnoreka [JOK
Cdepudaeckoe 3eprano https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBera. AGCOMIOTHBIN U bubnmnorexa [JOK




OTHOCHTEJIbHBIN NTOKa3aTeb
npenomiieHus. [lonHoe BHyTpeHHEee
oTtpaxkeHue. [IpenenbHslil yroiu
IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

Pemrenne 3a1a4 Ha IPUMCHCHUC

https://m.edsoo.ru/bc2e55¢cd

bu6nmoreka [IOK

67 € e e
SAKOHOB OTPWKCHIA 1 HPEHOMICHIA https://m.edsoo.ru/49d830a9
CcBeTa
Xon mydert B npuzMe. Jlucnepcus
i pu A P bubnunoreka LIOK
68 cBera. CloXKHBIA cocTaB 0eJIoro cBera.
https://m.edsoo.ru/d8elc3be
LBet
69 JIunzel. @OKyCHOE pacCTOSIHUE U bubmmoreka [JOK
OIITHYECKas CHjia JIMH3BI https://m.edso00.ru/60441359
70 [MocTpoenne n3o0pakeHuii B TMH3AX U bubnuorexa [IOK
HUX CUCTEMaX. YBeJIUUEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3aga4 Ha mocTpoeHUe
71 U300paKEHU, MOJIYYAEMBIX C buGnuorexa [IOK
p ’ i https://m.edso00.ru/5a86809
MMOMOIIBIO JTUH3
72 I'na3 xak ontnueckas cucreMa bubmorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenue 3amau. [Ipenensl
73 o I/IMeHI/IMOf:[TI/I re(leHeT H4YeCcKou bubmmorexa OK
p p https://m.edsoo.ru/cd174al0
ONTHKU
74 CKOpOCTb CBETA U METOJIBI €€ bubmuorexa [JOK
U3MEpEHUs https://m.edsoo.ru/f32aab06
bub6mmorexa [IOK
75 CIIepCHs CBETA
Jlucniepens caer https://m.edsoo.ru/lel6¢ccbe
b K
76 WNutepdepentus ceera nommorexa O

https://m.edsoo.ru/5fc0c638




KorepeHntHble HICTOUHUKHU. Y CIIOBUS

77 HAOJIO/ICHUSI MAKCUMYMOB U bubnmorexa HOK
https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bubnuorexa [JOK
78 Pemerine sana https://m.edSO(I)l.ru/306ldeZb
bubnuorexa [JOK
7 Hpumerienne uirepepenuin https://m.edSO(I)l.ru/668edbc8
bubmuorexa [JOK
80 Judppaxuus caera https://m.edso:)l.ru/ 12ed04b5
81 Judpakunonnas pemeérka. Y cioBue bubnuoreka [IOK
HaOJIIO/ICHUS TJIABHBIX MAaKCUMYMOB https://m.edso00.ru/f998d964
bubnuoreka [IOK
82 Pemerre 3a1a< https://m.edsoi_.lm/d58c41 la
23 [TonepeyHOCTH CBETOBBIX BOJIH. bubanorexa [JOK
ITonsapusanus ceera https://m.edsoo.ru/e9890fe9
bubnuoreka [{OK
84 Pemerue 3anau https://m.edsogm/CS 6c8158
85 CBeToBbI€ BJIEHUS B IPUPOJIE bubmmorexa LIOK
https://m.edso00.ru/0b36363d
26 O06o0mIeHre U cucTeMaTr3aIus bubnuoreka [{OK
3HaHui o teme "OnTuka" https://m.edsoo.ru/8a14748b
g7 KonrponbHas padora no reme bubnmnoreka [HOK
«OnTuka» https://m.edsoo.ru/82315dd4
['paHUIBI TPUMEHUMOCTH
28 KJIACCMYCCKOW MEXaHUKH. 3aKOHBI but6mmorekxa [IOK
JJIEKTPOIMHAMUKY U IIPUHLIUIL https://m.edsoo.ru/c9bd77cb
OTHOCUTEIbHOCTH
89 [ToctynaTel cnenuaibHON TEOPUH bubnuotexa [JOK




OTHOCHUTCIIBHOCTHU

[IpocTpaHCTBEHHO-BPEMEHHOU
unrepsai. [Ipeobpazoanus JlopeHna.
YcioBue NpUuYMHHOCTH.

https://m.edsoo.ru/c56105¢cb

bubnunoreka LIOK

90
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3aMeIJIeHUe BPEMEHH U COKpaIeHUE
JUTHHEI
01 OHeprusi U UMITyJIbC PEIATUBUCTCKOMN bubmmoreka [JOK
YaCTHULIBI https://m.edsoo.ru/853a64fc
CBs13b Macchl € SHEpruen u
92 UMITYJILCOM PEJISITUBUCTCKON YaCTHUIIEI Bubmiorexa HOK
4 p ' https://m.edsoo.ru/b6258ffa
DHeprust MoKos
bubnunoreka LIOK
93 PaBHOBecHOE TeII0BOE U3IyUEHHE
https://m.edsoo.ru/f54035a5
bubnunoreka LIOK
94 3aKoH cMmere Buna
KOH CMCILEHITT BHH https://m.edsoo.ru/1¢5ff752
95 TI'unotesa M. [linanka o kBaHTax. bu6mmoreka IIOK
DOoTOHEI https://m.edsoo.ru/a5ffa218
bu6nunorexa LIOK
96 OHe ¢ (botoHa
HEIHs 1 HMITYJIBC (OTOH https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. T bubmuoreka [IOK
CroneroBa. 3akoHs! hoTorpdexTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DiHIITEHA 17151
" " bubmuoreka [{OK
98 doroaddekra. "Kpacnas rpanuna
https://m.edsoo.ru/01ef4556
dboTtordpdexra
99 Hasnenue cera. OnwiTh [1. H. bub6mmorexa [IOK
JleGenena https://m.edso0.ru/64b4f966
100 BonHOBBIE CBOMCTBA YacTHUIL bubnuotexa [JOK




https://m.edsoo.ru/f59cfcec

Bounbl ne bpoiins. [{nmuna BoaHbI A€

101 Bpoiinsa u pa3mepsl odnactu bubmorera OK
p p p . https://m.edsoo.ru/5df8bafl
JIOKAJIN3ALUH JIBUXKYIICHCS YaCTULIBI
102 KopnyckynsapHo-BOJIHOBO Ayaln3m bubmorexa OK
PHyCKYIp o https://m.edsoo.ru/8ccab62a
103 Judpakmus 31eKTpOHOB Ha bubnmnoreka HOK
KpucTajuiax https://m.edsoo.ru/30dbal8c
Crnennduka n3MEpeHUH B MUKPOMHUPE.
104 COO?HS)I_HGHI/IH He];)n e eHéHH(};)CTepr bubmorexa [IOK
N pe https://m.edsoo.ru/65783dec
I'eitzenbepra
bubnunoreka LIOK
105 Pemenne rpaduueciax sanad https://m.edsoo.ru/e70195bd
N bubnuorexa [IOK
106 Peruenne pacuCripix sanas https://m.edsoo.ru/ee9b3182
KonTponbsHas padora 1mo remMam:
107 "OCH(l:))BLI CTOI:')' "KopmyckynspHo- bubmmorera OK
. T PHYCKYAP https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJIn3M
OMBITHI 110 UCCIIEIOBAHUIO CTPOSHUS
108 aroma. IlmanerapHas MoJielib aToMa bubmmorexa HOK
: P A https://m.edsoo.ru/312b750a
Pesepdopna
bubmmoteka IIOK
109 1T b
OcTyIaTR bopa https://m.edsoo.ru/404dfa9a
110 Bunaer cnektpoB. CriekTp ypoBHE# bubnuotexa [JOK
3HEPTUU aTOMa BOJIOPOJA https://m.edsoo.ru/cf74bl1a
11 CHoHTaHHOE U BBIHYKJEHHOE bubnmnoreka [JOK
W3JTy4EHHE CBETA https://m.edso0o.ru/f945d85¢
112 Jlazep bubmuoreka [JOK




https://m.edsoo.ru/2288a0c4

113

114

115

Hyxnonnas monens siapa

I'eiizen6epra-MBanenko. 3apsn u
MacCcoBO€ YUCIIO sapa. M30Toms!.

PanmoakTuBHOCTH

3aKoH pPaaArOaKTUBHOI'O paciiaaa.

CBolicTBa HOHU3ZUPYIOIIETO
u3nydyeHus. Bnusaaue

PAAOAKTUBHOCTH Ha KHMBBIC

opranusmsl. /lozumerpus

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepubie cuibl. JledekT Macchl sapa.
S nepHble peakuuu. AnepHbie
peaktopsl. [IpobieMs! yrpaBiisiemMoro

TEPMOSIIEPHOTO CUHTE3A.

OKOJIOTUYECKHE aCIIEKThI pPa3sBUTHA

AJIEPHOMN DHEPrEeTUKH

bu6nmoreka [IOK
https://m.edsoo.ru/34adasSde

bu6nmoreka [IOK
https://m.edsoo.ru/aab98bef

bubnuoreka [{OK
https://m.edsoo.ru/ff1758d0

116

MerTobl perucTpanuu u

WCCJIEIOBAHMS DJIEMEHTAPHBIX YACTHLL.
@DyH/IaMEHTAIbHBIEC B3aUMOICUCTBUS.
baproHbl, ME30HBI U JIENTOHBI.
[Tpencrasnenue o CtannapTHOU
Mozenu. KBapk-rirooHHas Mozenb

aZIpOHOB

bu6mmoreka IIOK
https://m.edsoo.ru/1ac08a5b

117

®wusuka 3a npenenamu CTaHIapTHOM
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnquncTBo usnueckoit

KapTUHBI MUpa

but6mmorekxa [IOK
https://m.edsoo.ru/c026fd37

118

DTanel PasBUTHUA aCTPOHOMUU.

but6mmorekxa [IOK




119

3HaueHHe ACTPOHOMUH

[TpuMeHNMOCTE 3aKOHOB (PU3UKH IS
0OBSICHEHUS TPUPOIBI KOCMHYECKHUX
00BbEeKTOB. METOIbI aCTPOHOMHYECKHUX
HUCCIEN0BaHUN

https://m.edsoo.ru/ad73e145

bubnunorexa LIOK
https://m.eds00.ru/39¢44028

CoBpeMeHHbIE ONTHYECKUE

bubnuorexa [JOK
120 TEJIECKOIbI, PaUOTENIECKOIIHI, a
https://m.edsoo.ru/4877aale
BHeaTMoc(hepHass acCTpOHOMHMS
Bup 3Bé3nnoro neda. Co3se3nus, B 10K
.. HOINOTEKA
121 SApKUE 3BE3/bI, INIAHETHI, UX BUAUMOE
https://m.edsoo.ru/aac588eb
JIBIDKCHUE
Conneunas cucteMa. CoJHIIE. Bu6 OK
HOINOTEKA
122 ConHe4yHast aKTUBHOCTh. MICTOUYHHUK 1
C . https://m.edsoo.ru/22748eb4
sHeprun CoJiHIA U 3BE3]
3BE31IBI, UX OCHOBHBIC BuG LIOK
nOInoTEKA
123 XapakTepUCTUKHU. [lnarpamMmma '
"CHEKTPATBHBIN KIIACC — CBETUMOCTD" hutps://in.edsoo /42169944
N bubmnoreka IIOK
124 3Be3/1bI TIIaBHOM MOCIEN0BATEILHOCTH 3
https://m.edso0o.ru/b3cb766¢
BnytpenHee ctpoeHue 3BE3 .
125 CoBpeMeHHbIE NPEICTABICHUS O bubnmnoreka [HOK
MIPOUCXOKIEHUH U 3BoTounu ConHIa https://m.edsoo.ru/d09da494
1 3BE3]1. DTambl )KU3HU 3BE3]T
Muneunsiii [1yte — Hama ['anakTuxa. Bu6 OK
.. nOIMOoTEKA
126 Tunel ranaktuk. YEpHsle ObIpEI B 1
https://m.edsoo.ru/7cd10a0a
s/ipax rajlakTuk
127 Bcenennas. Pacuipenne BeenenHoi. bu6muoreka [JOK

3akoH Xab6mna. Teopus bonbiioro

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




128

B3pbIBA. PenmmnkToBoe N3JIYyUYCHHUEC

Macmrabnas crpykTrypa Beenennoil.
MeraranakTuka

bubnunorexa LIOK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpoOieMbl acCTPOHOMUU 1

bubnunoreka LIOK
https://m.edsoo.ru/d37d9ffe

130

131

132

133

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue MAarHUTHOTO I10JIS
MMOCTOSIHHBIX MarHUTOB' MJIM
"NccneqoBaHue CBOMCTB
dbeppoMarHeTuKoB" UiIn
"UccneqoBanue neiCTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

dusnueckuil NpaKTUKYM 10 TEMe
"U3mepenue cuibsl Ammiepa" wimn
"N3yueHne 3aBUCUMOCTH CHUJIbI
AmMriepa OT CHJIBl TOKA" MU
"OnpezeneHre MarHUTHOW WHIYKITUU
Ha OCHOBE M3MepeHus cuibl Ammepa"

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS

AJIEKTPOMArHUTHOW MHAYKIMU" UK 1
"OnpeneneHyre HHIYKIIMY BUXPEBOTO
MarHuTHOTO noss"

Du3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS

camouHaykiuu" mwin "COopka Moienn
3JIEKTPOMAarHMUTHOTrO reHeparopa’

Du3n4ecKuil IPAKTUKYM 110 TEME 1

bubnunoreka LIOK
https://m.edsoo.ru/67361aef

bu6nunorexa LIOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da

bubnunorexa LIOK
https://m.edsoo.ru/b8fb6391

bubnunorexa LIOK




135

136

137

138

139

140

"N3mepenue neprojia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U TIPY>KUHHOTO
MasiTHUKOB"

DuU3nYECKU MPAKTUKYM 110 TEME
"[IpeoOpazoBaHue SHEPTUU B
MPY>KUHHOM MasiTHUKeE"

Pu3N4eCKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOIro ToKa
4yepes MocaeI0BaTeNIbHO COSTMHEHHBIE
KOHJIEHCATOp, KaTylIKy U pe3ucrop”
nn "UccnenoBanue paboTh
HCTOYHUKOB CBETA B LICIHU
IIEPEMEHHOT0 TOKa"

dusnueckuil NpaKTUKYM 10 TEMe
"N3yueHune napameTpoB 3BYKOBOM
BOJIHBI"

Pu3nYecKuil NPAKTUKYM 110 TEME
"M3MepeHue nokasaresns nIpeaoMIIeHUs
crexna" win "[lonydenue
n300pakeHHs B CUCTEME U3 TIIOCKOT0
3epKajia v JIMH3bI"

Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSTHUS OT BElIeCcTBa
(Ha mpuMepe XUAKUX JIUH3)" WIn
"N3mepenune pOKyCHOTO pacCTOSTHUS
paccenBaroMX JUH3"

Du3n4eCKuil IPAKTUKYM 110 TEME
"Habmronenue nudpakuuu,

https://m.edsoo.ru/5d159d35

bu6nmoreka [IOK
https://m.edsoo.ru/a28026bd

bubnuoreka [{OK
https://m.eds00.1ru/89dc2d90

bubnuoreka [{OK
https://m.edsoo.ru/b100661a

bu6mmoreka IIOK
https://m.edso0o.ru/42569¢eal

bubnunorexa LIOK
https://m.edsoo.ru/b879fb3f

but6mmorekxa [IOK
https://m.edsoo.ru/8b7ac737




141

142

143

144

145

UHTEp(EPEHITNH U TTOJIIPU3AIIUN
ceera"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"OnpenesnieHue UMITYJILCA U SHEPTUU
PENIATUBUCTCKUX YacTHIl (110
dboTorpadusaM TPEKOB 3apSHKCHHBIX
YaCTHUIl B MArHUTHOM T10J1e)"

DuU3nYeCKUi MPAKTUKYM 110 TEME
"U3mepenne noctosinHoM [lnanka Ha
OCHOBe HccienoBanus Gororpdexra"
nnu "UcciaenoBanue 3aBUCUMOCTU
CHJIBI TOKA YEPE3 CBETOAUO]T OT
HanpspkeHus"

Ou3nyecKuil MPakTUKYM IO TEME
"UccnenoBanue crieKkTpa
pa3peKEHHOT0 aTOMApHOTO BOJ0OPOAa
U U3MepeHue nocrosiHHon Pundepra”

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO
¢doHa ¢ uCoIB30BaHUEM J103UMETpa”
i "M3yuenue nornomieHus 6eta-
qacTHUI] aJITIOMUHUEM"

Du3HUeCKUu IPAKTUKYM I10 TEME
"HaOmroaenus 3B€31HOT0 HEOA
HEBOOPYKEHHBIM T'JIa30M C
HCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUH JIJIs1 ONTPEACIICHUS
MOJIOKEHHUS HEOSCHBIX 00OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE

bu6nmoreka [IOK
https://m.edsoo.ru/63756¢47

bubnuoreka [{OK
https://m.edsoo.ru/eb916£82

bubnuoreka [IOK
https://m.edsoo.ru/ec651eb8

bu6nunorexa LIOK
https://m.edsoo.ru/c3dabebe

bubmuorexa [JOK
https://m.edsoo.ru/1072021e




co3Be3iusi CeBepHOro Moymapus u
spkue 3BE3ab1" unu "Habmoienus B
teneckon JIyHbl, MIaHeT, TYMaHHOCTE!
Y 3BE3JTHBIX CKOTUICHUN"

O000111eHrE U CUCTEMATU3ALMS
3HaHui. Posb pU3MKKM 1 acTpOHOMHUH B

bub6nmoreka [IOK

146 3KOHOMI/I‘ICSKOI/I, TGXHOJIS)I‘I/I‘-IGCKOI/I, hitps://m.cdsoo.ru/ad6ddeed
COLIMAJILHOM U 3TUYECKOH cepax
JIeSATETLHOCTH YeJIOBEKa
O0600I11IeHNE U CUCTEMATU3AIUS
147 3HaHUH. Posib 1 MecTo GU3UKHY U bubnnorexa [JOK
aCTPOHOMHUH B COBPEMEHHON Hay4YHOU https://m.edsoo.ru/18f19f7¢c
KapTUHE MHUpa
O000I11IeHNE U CUCTEMATU3AIUS
3HaHu#. Posb pusnueckoit Teopun B
OPMHPOBAHUH MPEACTABICHUH O
148 inznqelzmoﬁ KapTEIHe MHpa, MECTO bubmmorexa LIOK
. https://m.edsoo.ru/e7d4004
¢u3nyecKoil KapTUHBI MUpa B 0011IEM
PAly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJICTABICHUN O IPUPOJIC
149 O06o0mIeHre U cucTeMaTr3aIus bubnuoreka [{OK
3HaHui o teme "Kunemarnka" https://m.edsoo.ru/b032fc4b
150 O06o0011eHNEe U cUCTeMaTH3aIHs bu6mmoteka [IOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/4e31b507
151 O00011eHNe U CUCTEMATU3ALMS but6mmorekxa [IOK
3HaHu# 110 Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O06o01IeHre U cucTeMaTH3alus
152 3HaHui no teMe "CraTnka TBEPIOIro bubmmorexa LIOK

Tena"

https://m.edsoo.ru/3cca482¢e




O000111eHrE U CUCTEMATU3 AL

bu6nmoreka [IOK

153 3HaHMUN 110 TeMe "3aKOHbI COXPAHEHHUS
exammKe" https://m.edsoo.ru/32a4d1a0
BM
O000111eHNE U CUCTEMATU3ALMS
. " bu6nmoreka [IOK
154 3HaHUH 110 TeMe "OCHOBEI
. " https://m.edsoo.ru/ed440ca8
MOJICKYJIIPHO-KHHETUYECKON TEOPHUH
O0001IeHNE U CHCTEMATH3AINS
155 3HaHUH 110 TeMme "Te Bubmzorexa HOK
PMOJMHAMUKA.
" https://m.edsoo.ru/c63f7c10
TemnaoBble MaIIUHEI
O0001IeHNE U CHCTEMATH3AINS
156 3HaHU# 10 TeMe "ArperaTHbie bubmmoreka [JOK
cocTosHUS BemecTBa. Ma3oBbie https://m.edsoo.ru/1d36b5b1
nepexoanl"
O0001IeHNE U CHCTEMATH3AINS
157 3HAHUU 110 TeMe "DIIEKT Bubmuorexa IOK
pUYecKoe
Hone" https://m.edsoo.ru/3bf0def9
O0001IeHNE U CHCTEMATH3AIINS
o " " bu6nunorexa LIOK
158 3gaHui 110 Teme "I1oCTOsTHHBII
. " https://m.edsoo.ru/71453ee6
IIEKTPUICCKHUI TOK
O0001IeHNE U CUCTEMATH3AIINS
N " bu6nunorexa LIOK
159 3HaHMi 10 TeMe "TOKHM B pa3MuHBIX
cpemax” https://m.edsoo.ru/3d40077a
160 O0600I11IeHNE U CUCTEMATU3AIUS bu6mmoreka IIOK
3HaHUU 1o TeMe "MaruutHoe moie" https://m.edsoo.ru/3b4c06ae
PeseprubrIit ypok. O6001IeHNE U
161 CHUCTEMAaTH3alUs 3HAaHUH 110 TEME Bubmuorexa LIOK
" " https://m.edsoo.ru/053e2248
DNeKTpOMAarHUTHAS] WHTYKIIHS
162 PesepBublit ypok. O0o0mIeHNE U bubmuoteka [IOK




CHCTEMATU3ALMS 3HAHUH T10 TEME
"Mexanudeckue konedbanus"

PesepBHbIil ypok. O0001ICHNE 1

https://m.edsoo.ru/d6310bfd

. bubnuorexa [JOK
163 CHUCTEMAaTH3alMs 3HAHUH 110 TEME
" " https://m.edsoo.ru/5¢2bb83d
DIIeKTpOMarHUTHBIE KOJIeOaHUs
PesepBHeiit ypok. O600ICHHE U
164 CHCTEeMAaTU3alMs 3HAHUH 110 TeMe bubnunoreka LIOK
"MexaHU4YEeCKHUE U JIEKTPOMArHUTHbBIC https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBHeiil ypokx. O000mEenHE 1
165 CI/ICTEM&TI/I?;ZII;I/I?[ 3HAHUH 110 TEME Bubmorexa [IOK
" " https://m.edsoo.ru/52ad1603
Ornruka
PesepBueiil ypokx. O0001mEHE
P P . bubnuoreka [{OK
166 CUCTEMATHU3AINA 3HAHUH 10 TEME
" " https://m.edsoo.ru/Sbeclc65
Ocnossl CTO
PesepBHbIil ypok. O000IIEHNE U
167 CI/ICTEM&TI/BZII_:I)I/I}I 3HAHUH 110 TEME Bubmiorexa IIOK
" N " https://m.edsoo.ru/f7¢59d38
KopryckynsipHO-BOITHOBOM JTyain3m
PesepBHbIil ypok. O000IIEHNE U
168 CI/ICTEM&TI/BZII_:I)I/I}I 3HAHUH 110 TEME Bubmaorexa IIOK
" " https://m.edsoo.ru/1511654
du3uka aroma
Peseprubiil ypok. O600111eHIE U
169 CHUCTEeMaTH3alMs 3HAaHUH 110 TeMe bu6mmoreka IIOK
"®u3nKa aTOMHOTO SApa U https://m.edso0.ru/905¢5ce0
3JIEeMEHTapHbIX YyacTul'"
PesepBurrii ypok. O000111€HIE U
P P . bubnuotexa [JOK
170 CHUCTEMAaTH3alys 3HaHUH 110 TEME

"OnemeHThl acTpOPU3UKH"

https://m.edsoo.ru/2bffb94c




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

10.4

10.5

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUSN OCHOBHOM
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaIHET0 001Iero 06pa303a}mﬂ

JleMOHCTpHpOBaTh HAa MpUMEpPaxX poib U MeCTO (U3UKU B (OPMHPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHH, B IPAKTUYECKON IEATEIbHOCTH JIIOACH

Y4YuThIBaTh TPAHUIBI TPUMEHEHUS HM3YYCHHBIX (PU3NUYECKHX MOJIeIIeH:
MaTepuaibHas TOUKa, HHEPIHAJIbHAS CHCTeMa OTCU€Ta, abCOIIOTHO TBEPAOL
TEJIO, UJICATBHBIN Ia3; MOJEIU CTPOCHUS ra30B, JKUIKOCTENW U TBEPABIX TEll,
TOYCUHBIN ICKTPUICCKUH 3apsl — MPH pelIcHUH (HU3UUECKUX 3a71a4

Pacrnio3HaBaTh pu3uueckue siBIeHUs (MPOLECcChl) U OOBSACHATh UX Ha OCHOBE
3aKOHOB MEXAaHMKH, MOJIEKYJIIPHO-KUHETUYECKONH TEOpUU  CTPOEHUs
BEUIECTBA M JJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JIBUKCHHWE, CBOOOIHOE TaJeHHE TeN, MABIKEHHE II0
OKPYXKHOCTH, WHEpIHUs, B3aWMOJCHCTBHE Tel; AUQQy3usi, OPOYHOBCKOE
JBUKEHHUE, CTPOCHME >KMJIKOCTEH M TBEPIBIX TEJ, U3MEHEHUE 00bEMa Tel
Ipu HarpeBaHuM (OXJIXJAECHHUU), TEIUIOBOE paBHOBECUE, HCIapeHue,
KOHJCHCALUs, UIaBJICHUE, KPUCTAJUIN3ALMsl, KUIIEHUE, BIa)KHOCTh BO3lyXa,
NOBBILICHNE JIaBJICHUS I'a3a IPU €r0 HArpeBaHUM B 3aKPBITOM COCYJE, CBS3b
MEXy apaMeTpaMH COCTOSIHUA ra3za B M30IpoLeccax; dJIEKTPU3aLus Tell,
B3aMMOJECMCTBHE 3aps 0B

OnuceiBaTh MEXaHUYECKOE JIBUKEHHUE, UCNOIb3Ys (U3NUECKUE BEINYNHBIL:
KOOPJIMHATA, IIYTh, [IEPEMEILEHUE, CKOPOCTb, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ TeJla, KUHETUYEeCKas DHEpPrus, IOTCHIUaIbHAsA JHEPIUs,
MexaHuueckass pa0oTa, MeXaHWYecKas MOIIHOCTb, TpU  OMHMCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUN CMBICT HCIOJNb3YEeMBIX BEIMYUH, HX
0003HaYeHHs] W ENWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLINE JAHHYIO
(bu3NYECKYI0 BEIMYUHY C APYTUMU BEIUYUHAMU

OnuceiBaTh M3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€N W TEIUIOBBIE SIBIICHUS,
UCTIONB3YS (M3MUECKHUE BETUYMHBL: JaBJICHUE Ta3a, TeMIepaTrypa, CpeaHss
KHUHETHYECKas SHEPTUst Xa0TUYECKOTO JIBU)KEHUS MOJIEKYII,
CpPEIHEKBaJ[paTUYHASI ~ CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSISI dHEprus, pabora raza, KOIP(GUIMEHT IMOJE3HOTO JACHCTBUS
TETJIOBOTO JBUTATEIIS, TIPU OMKUCAHUM MPABUIIBHO TPAKTOBATH (PH3MUECKUIMA
CMBICT UCHOJB3YEMBIX BEIMYMH, UX O003HAYEHMs] M €IWHHULIbI, HAXOIUTh
(dbopMyIbl, CBS3BIBAIONINE JAaHHYIO (DU3MYECKYI0 BEIMYUHY C IPYTHMH
BEJIMYMHAM

10.6

OnwuceiBaTh ~ M3y4YCHHBIC  JJCKTPUYECKHE  CBOIMCTBa  BEIIECTBA |
AJICKTPUYECKUE SIBJICHUS (IIPOIECCHI), UCIIONB3YS (PU3NUECKHE BETUYHHBI:
ANEKTPUUCCKUIN  3apsifi, DJIEKTPHUUECKOE TI0JIe, HANPsHKEHHOCTD — TTOJIA,




MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB; MPU ONMKUCAHUM MPABUIBHO TPAKTOBAThH
(buznyeCKuil CMBICI UCTIOIb3yEMbIX BEJIMYMH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOpPMYJIbI, CBSA3BIBAIOIIME MAaHHYIO (U3UYECKYIO BEIMYHUHY C
JIPYTMMU BETUYMHAMU

10.7

aHATU3UPOBATh (PU3UYECKHE MPOLECCH U SBJICHUS, HCIIONB3Ys (PU3UYECKHE
3aKOHbl UM NPUHUMUIIBL: 3aKOH BceMupHOro tsaroreHus, [, I u III 3akoHbI
HeroTOHa, 3aKOH COXpaHEHUS MEXAaHWYECKOW DHEPIHM, 3aKOH COXPaHEHHS
UMITyJIbCa, IPUHLUI CYNEPHO3ULMM CHJI, IPUHUUI PaBHOIPABUS
WHEPLHAIBHBIX CUCTEM OTCYETA; MOJCKYJIIPHO-KMHETUYECKYIO TEOPHIO
CTPOCHMS BEILIECTBA, Ia30BbIC 3aKOHBI, CBA3b CPEIHEH KHUHETHUYECKOU
OHEPTUU TEIUIOBOTO JBWKCHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypoHu,
NEepBBIH 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHMs 3JIEKTPUYECKOrO
3apsiia, 3akoH KynoHa; mpu 3TOM pa3iuyarh CJIOBECHYIO (POpMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAXKEHHUE M YCIIOBUS (FpaHHULbI, 00JacTH)
IPUMEHUMOCTH

10.8

10.9

10.10

10.11

10.12

10.13

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB; pa3nuuyaTh  yCJIOBUS HMX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU |
MPOIIECCOB C UCIIOJIB30BAHUEM TMPSMBIX U KOCBEHHBIX H3MEPEHUM; IPH 3TOM
dbopmynupoBath pobieMy (3a1ady) U TUIOTE3y YYEOHOTO PKCIIEPUMEHTA,
coOMparh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYTOBaHUS, TPOBOJIUTE OIIBIT
1 (GOPMYJIMPOBATH BBIBOJIBI

OcymiecTBIATh NpsIMblE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEIHYUH,
IpU 3TOM BBIOMpaTh ONTUMAIIBHBIA CHOCO0 M3MEpPEHHsS U HCIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCHMOCTH  MEXIy (PU3WYECKUMH  BEIMUYMHAMHU C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU STOM KOHCTPYHMPOBATh
YCTaHOBKY, (DUKCHpOBATh  pPE3ylbTaThl  TOJYyYEHHOM  3aBUCHUMOCTHU
bu3NYECKUX BEIWYUH B BUAEC TaONWIl U TpaduKoOB, NelaTh BBIBOABI IO
pe3yJbTaTaM HCCIeI0BaHus

Cobmronats mpaBuia 0€30MacHOTo TPyAa MPH MPOBEJICHUN UCCIIEAOBAHUH B
paMkKax  y4eOHOrO  OSKCIEpHUMEHTa, Yy4eOHO-MCCIIEeOBATENbCKONM U
IIPOEKTHOM AESITEIBbHOCTH C MCIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U
71a00paTOPHOTO 060PYIOBAHUS

Pemats pacu€THble 3aaud C SBHO 3aJaHHON (U3MUYECKON MOJEINbIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPHUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4 BBIOUPATh (PU3NYECKYIO MOJIEINb, BBIACIATh (PH3UUECKIE BEIUYUHBI
U QopMynbl, HEOOXOAMMBIE [Isi €€ pelIeHHs, MPOBOAWTH pPAcu€Thl U
OIICHUBATh PEAILHOCTh MOJYICHHOTO 3HAYCHHS (PU3UIECKON BETUIHHBI

10.14

Pemars KAaueCTBEHHbBIE 3aJ1a4u: BBICTPauBaTh JIOTUYECKU
HENPOTUBOPEUYMBYIO LEMOYKY PpACCyKICHHI C ONOpOHM Ha HW3Yy4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH M (PU3NYECKHE SBICHUS




10.15

10.16

Ucnonp3oBath  mpw  pemieHUH  y4eOHBIX  3adad  COBpPEMEHHBIC
UH(GOPMALIMOHHBIE ~ TEXHOJOTHMH  JUIsl  TOMCKA, CTPYKTYpHUPOBaHUS,
UHTEpPIPETAllMd U TPEACTaBICHUS Yy4eOHOH U HAyYHO-TOMYJSPHOU
uH(pOpMallMK, TONYYEHHONH W3 pa3jIMYHbIX HCTOYHHKOB; KPUTUYECKU
aHAIM3UPOBATH MOJTy4aeMylo HH(OPMALIHIO

[IpuBOAMTH MpUMEPHI BKJIaa POCCUHCKUX U 3apyOSKHBIX yUEHBIX-(DU3UKOB

B Pa3BHUTHEC HAYKWH, 00BsACHEHHE IIpOoHECCOB OKpyXaromero mupa, B
Pa3BUTHEC TEXHUKU U TEXHOJIOTHI

10.17

Hcnonk30Barh TeOpeTHYECKUE 3HAHUS 10 (QU3MKE B IMOBCEAHEBHOW YKU3HU
uis  obecriedeHrs: 0O€30MacHOCTH TpU  obOpamieHHMH ¢ npubopamu U
TEXHUUYCCKHMHU YCTPONCTBAMH, JJIsl COXPAaHCHHUS 3J0POBbS U COOJIOJICHHUS
HOPM 9KOJIOTHYECKOT0 MOBEICHUS B OKPYKAKoLIeH cpeze

10.18

11 KIIACC

Kon
NpoBepsieMoOro
pe3yJbTara

11.1

PabGorare B rpymme C BBIIOJHEHUEM pa3IMYHbIX COLMAIBHBIX pOJIEH,
IUTAHUPOBATh pabOTy IPYMIIbl, PAlMOHAIBHO PACHpPENeaTh 00I3aHHOCTH U
IUJIAHUPOBATh JICATEIIBHOCTh B HECTAHJAPTHBIX CHUTYalMsX, aJCKBAaTHO
OLICHMBATh BKJAJ Ka&XJIOr0 U3 YYACTHUKOB TIPYyIIbl B peUICHUE
paccMaTpuBaeMoii MpoOIeMbl

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

JleMOHCTpHpOBaTh Ha MpUMEPAX pPoJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B PA3BUTHU COBPEMEHHON TEXHUKHU
W TEXHOJOTHM, B MPAKTUYECKOW JESITEIBHOCTH JIOJIEH, ILEIOCTHOCTh M
€AMHCTBO (PM3UYECKOI KapTHHBI MUpa

11.2

11.3

YuuThiBaTh TpaHULIBI MPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJeNeH:
TOYEYHBIN DJJIEKTPUYECKUN 3apsf, sAepHas MOJENb aroMa, HYKJIOHHas
MoOJIeJIb aTOMHOTO sJIpa MPH pelieHnH (pU3nueckux 3agad

PacniosnaBath (usnveckue sBiIeHUs (TPOLECChl) U OOBACHITh UX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKA W KBAaHTOBOM (DHM3MKH: 3JICKTpUYECKas
IPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE, MArHUTHOE JEHCTBHS
TOKa, B3aWMO/ICHCTBHE MAarHUTOB, SJIEKTPOMArHUTHAS WHAYKIUS, JCHCTBHE
MarHUTHOTO TIOJS HAa MPOBOJAHHK C TOKOM U JBMOKYIIUICS 3aps,
3JIEKTPOMArHUTHBIE KoJIe0aHusI u BOJTHBEI, pSIMOJIMHEHHOE
pacrpoCTpaHCHHE CBETa, OTPaXXCHHE, TMPeIOMICHHe, HHTep(epeHIus,
TU(paKIus U MOJIIPU3AIls CBETa, JUCIEPCUST CBETA, (POTOIICKTPUUCCKUI
apdekr (porodaddexT), cBeTOBOE aBICHHUE, BOSHUKHOBCHHE JIMHEHYATOTO
CIeKTpa  aroMa  BOJOpPOJA,  C€CTECTBEHHAas M HCKYCCTBEHHAas
pPalnoaKTUBHOCTh

11.4

OnwuceiBaTh U3y4EHHBIC CBOMCTBA BELIECTBA (DJIEKTPUUYECKHUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTb Ppa3IMYHBIX Cpen) U




DIIGKTPOMArHUTHBIC  SBIEHUS  (IIPOIECCHI), HCMONB3YysS  (PUIUUECKUE
BEJIMYMHBI: AIEKTPUUECKUI 3apsij, Cuila TOKa, dJEKTPUUYECKOE HAIPSHKEHUE,
ANEKTPUYECKOE COMPOTHUBIIEHUE, pa3HOCTh moteHuuanos, DJIC, pabora
TOKAa, HWHAYKUUS MarHuTHOro mnois, cuia Awmmepa, cuia Jlopenia,
WHIYKTUBHOCTh KaTYILIKH, SHEPTUs 3JIEKTPUYECKOr0 U MAarHUTHOTO IOJIEH,
NEepuoJl U 4acToTa KoJIeOaHWH B KoyeOaTelnbHOM KOHTYpE, 3aps] U CHIa
TOKa B TIPOIECCE TapMOHHUYECKHX JJIEKTPOMArHUTHBIX KOJeOaHUH,
¢oKycHOE paccTOsIHHE M ONTHYECKas CHia JIMH3BI, IPH OMHCAHUH
MPAaBWIBHO TPAKTOBATh (PU3MUYECKUN CMBICI HCTOIB3YEMbIX BEIHYHH, HX
0003HAUCHHsI W EIUHHIIBI;, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLINE TAHHYIO
(bU3UYECKYIO BEIUYUHY C APYTUMU BETHUNHAMU

OnuchiBaTh M3YYCHHBIC KBAHTOBBIE SBJICHHUS W TMPOIECCHI, HCIOIb3YS
du3nYecKrue BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacTOTa CBETAa, SHEPrus M HMITYJIbC (POTOHA, MEpHOA IOoJIypacrajia,
SHEPrusi CBA3M AaTOMHBIX S[€p; MPU OMHCAHUU MPABUIBHO TPAKTOBATH
(bu3HYECKUil CMBICI UCTIOJIb3yEMbIX BEIMYMH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOPMYJIBI, CBA3BIBAIOIINE TAaHHYIO (U3UYECKYI0 BEIMYHUHY C
JIPYTMMH BETUYMHAMU, BBIUYUCIISITH 3HAU€HUE (PU3NYECKOM BETUYMHBI

11.6

AHanu3upoBaTh PU3NUECKHUE MPOLECCHI U ABJIECHUS, UCHIOJB3Ys (PU3HUECKUE
3aKOHBl W NPUHOMINBL 3akoH OMa, 3aKOHBI IIOCIENOBaTENbHOIO U
NapajuIeJIbHOTO COEIMHEHNUS IPOBOJIHUKOB, 3aK0H /[xoynsa — JleHna, 3akoH
JIEKTPOMAarHUTHOW MHAYKLNHU, 3aKOH INPSMOJIMHEHHOTO paclpOCTPaHEHUS
CBETa, 3aKOHBbI OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMIICHUS CBETA, YPABHEHHUE
OiHmreitHa a8 QoTodddexTa, 3aKOH COXpaHEHUs DSHEPruH, 3aKOH
COXPaHEHMs MMITYJIbCa, 3aKOH COXPAHEHHs JIEKTPUYECKOIo 3apsizia, 3aKOH
COXPaHEHMsI MACCOBOIO 4YHCla, MOCTyNaTel bopa, 3aKOH pajnoOaKTHBHOIO
pacnaja; IpU 3TOM pa3ianyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BBIpaXXEHHWE M ycjaoBHs  (TpaHMIbI,  oO01acTH)
IPUMEHUMOCTH

11.7

11.8

11.9

OmpenenaTh HampaBiI€HUE BEKTOpa HWHAYKIIMM  MAarHUTHOTO  TIOJIS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO37aBaeMOE€ IJIOCKHM 3€pPKajoM,
TOHKOH JIMH30U1

BBINONMHATE 3KCHEPUMEHTHI IO HCCIEIOBAaHUIO (U3MYECKUX SIBICHUNH U
MPOLIECCOB C MCHOJB30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; TPU 3TOM
dopmynupoBath npobiaeMy (3a1ady) U TMIIOTE3y y4eOHOro SKCIIepUMEHTa,
coOMpaTh YCTAaHOBKY M3 HPEIJIOKEHHOr0 000pyJOBaHUs, IPOBOJUTH OMBIT
1 GOPMYyIUPOBATH BBHIBOJIBI

11.10

OcymiecTBIATh NpsIMbIE U KOCBEHHbIE M3MEpEeHMs (PM3NYECKUX BEIMYUH,
IpU ATOM BBIOMpATh ONTUMAIIBHBIA CIOCO0 HM3MEPEHHS U HCIIOJIb30BaTh
U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBath 3aBUCMMOCTH (DU3MUECKHX BEIMYUH C HCIOJIb30BAaHUEM
IPSIMBIX U3MEPEHMI; P 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHpPOBAThH




PC3YyJIbTAaThL HOJIy‘-IGHHOfI 3aBUCHUMOCTH (1)I/I3I/I‘-IGCKI/IX BCIIMUHMH B BHIC
Ta6J'II/II_[ n l"pa(bI/IKOB, ACJ1aTh BBIBOJEI 110 PE3YyIbTaTaM UCCICIOBAaHUA

11.12

CoGumoath npaBuiia 0€30MacCHOTO TPy/a IPHU MPOBEACHUH UCCIICIOBAHUI B
paMKax  y4eOHOro  3KCIIEPUMEHTa, Y4eOHO-HMCCIICIOBATEIILCKOW U
HpOGKTHOf/’I ACATCIIBHOCTU C UCIIOJIb30BAHHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB u
1ab0paTOpPHOTO 000PYIOBAHUS

11.13

Pemrate pacuéTHple 3ama4d ¢ SBHO 3aJaHHOW (DU3MYECKOW MOJIEIBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MIPUHIIUITEI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4¥ BBIOUPATh (PU3UYECKYIO MOJEIb, BEICTSATh (PH3UUCCKIE BEIUYUHBI
u QopMynbl, HEOOXOAMMBIE JUIsi €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATLHOCTh IMOJIYICHHOTO 3HAYCHHS (PHU3UIECKON BEITHUNHBI

11.14

11.15

11.16

11.17

Pewars Ka4eCTBECHHbIE 3a7a4H: BBICTpanBaTh JIOTUYECKH
HEIIPOTHUBOPEUYUBYIO IETNOYKY pACCYKICHHM C ONOPOM Ha W3y4CHHBIE
3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBJICHUS

Hcnonb3oBaTh  HpU  pelleHMH  y4eOHBIX  3a7ad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJIOTMM U1 IOMCKa,  CTPYKTYPUPOBAHUS,
UHTEpIpeTallud U MpeJICTaBlIeHUs] Y4eOHOH M  Hay4yHO-NOMYJIIPHOMN
UHPOpPMALMK, TOJYYCHHOW U3 pa3IMYHBIX HWCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH NOTY4aeMyIO HH(POPMAIHIO

OOBSCHATH TPUHIMIMBI JEHCTBUS MAallH, NPUOOPOB U TEXHHUUYECKHUX
YCTPOMCTB; pa3nuyaTh YCIOBHS UX O€30MacHOr0 HCIOJIb30BAaHUS B
TMOBCETHEBHOM KU3HHU

[TpuBOIUTE IPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-PHU3UKOB
B pa3BUTHE HAyKd, B OOBSCHEHUE MPOIECCOB OKPYXKAIOIIETO MHUPA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUI

11.18

Hcnonp3oBath TeopeTnyeckue 3HaHUA MO (U3MKE B MOBCEAHEBHOM KU3HU
st obecrieyeHust Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBaMH, JUIS COXPAaHEHHs 370pOBbS M COOJIIOAECHUS
HOPM DKOJIOTUYECKOTO MOBEACHMSI B OKPYKAIOLIEHN cpeze

11.19

PaGoraTte B rpymnme C BBIIOJHEHHEM pa3IUYHbIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYMIbI, PAlMOHAILHO PACHpPeNeNaTh 00SI3aHHOCTH U
IJIAHUPOBATh JICATEIIBHOCTh B HECTAHJAPTHBIX CHUTYalHsX, aJeKBATHO
OLICHUBATh BKJAJ Ka&XJIOrO0 U3 YYAaCTHUKOB TpYyIIbl B peLICHUE
paccMaTpuBaeMoi MPoOIeMBI



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon Koxa npoBepsiemoro

pasaejia 3JIEMECHTA

IIpoBepsieMble 3J1eMeHTBHI COleP:KAHUS

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHU A

1.1

1.2

®usnka — Hayka o mpupone. Hayunble MeTonn
MO3HAHUS OKpY’Karoliero mupa. Poip skcriepumenta
U TEOpUHM B TpoIecce TO3HAHUS TMPUPOJIBI.
OKcriepuMeHT B pusuke

MogenupoBanue  (GU3MYECKUX  SBICHUH U
nporeccoB. Hayunble runore3sl. ®Dusznueckue
3aKOHBl W TEOpUU. [paHUIBl TPUMEHHUMOCTH
¢u3nveckux 3akoHOB. [IpUHIMIT COOTBETCTBHAL.
Pore u wMecro ¢msuku B opMupoBaHUH
COBPEMEHHOM  HAydyHOM  KApTUHBI MHUpa, B
HPAaKTUYECKOH 1eATeIbHOCTH JIF0AeH

MEXAHHUKA
KMHEMATHKA

2.1.1

Mexannueckoe — nBHKeHUE.  OTHOCUTENIBHOCTD
MexaHuueckoro gABwxkeHus. Cucrema OTcuérta.
Tpaexropust

2.1

2.1.2

2.13

2.1.4

[lepememienne, CKOpoCcTh (CpeAHsisi  CKOPOCTH,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepHalIbHOM
TOYKH, HUX HpO@KHI/II/I Ha OCU CUCTCMBbI KOOp)II/IHaT.
CroxeHue nepeMeneHnii 1 CIoKeHHue CKOpOoCTen

PaBHOMEpHOE U PaBHOYCKOPEHHOE IPSIMOJMHEHHOE
nBwkeHue. ['paduku  3aBUCUMOCTH  KOOpAMHAT,
CKOPOCTH, YCKOPEHMS, NYTH HW IEepeMeIIeHUs
MaTepUalbHOU TOYKH OT BPEMEHHU

CBoOoHOE majieHue. Y CKopeHrne cBOOOTHOTO
naJicHus

2.15

KpuBonumnuelinoe JIBUKEHUE. PaBrOMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOYKM IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHEHHAs CKOpocTh. [lepuon u
yacToTa. L{eHTpoCTpeEMUTENBHOE YCKOPEHUE

2.1.6

TexHuueckue yCTpPOMCTBA: CHUIOMETP, ABUKECHHE
CHapsJI0B, LIETIHbIE U PEMEHHBIE TTepeaavu

2.1.7

[Tpaktuyeckue paboTel. V3MepeHne MrHOBEHHOM
ckopocTd. HMccnenoBaHne COOTHOLIEHUS MEXKIY
IIyTAMH, IIPONICHHBIMU TEJIOM 3a




2.2

IIOCJIEZI0BATEIbHBIE PABHBIE MPOMEXYTKH BpPEMEHU
IIPU PABHOYCKOPEHHOM JIBUKEHUM C HadaJbHON
CKOpPOCTbIO, paBHOW Hy0. M3yueHue NBUKEHUS
HIapuKa B BSI3KOM >KMIKOCTU. M3yueHue NBHKEHUS
Tena, OPOIIEHHOTO TOPU30HTATBHO

TMHAMUKA

22.1

222

[Ipuniun  otHocutenbHOCTH ["amuies.  IlepBsiit
3akoH HprotoHa. HepuuanbHble CHCTEMBI OTCUETA

Macca tena. Cuna. [IpuHuun cynepno3uimu Cuil

223

Bropoii 3akoH HproTOHA 711 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HploTOHA J171s1 MaTepHalIbHbIX TOYEK

22.4

2.2.5

3aKkOH BCEMHUpPHOro TAroreHus. Cuia TSDKECTH.
[TepBas kocMudeckas ckopocTb. Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenuss. Cyxoe Ttpenue. Cuiia TpeHUS
CKOJIbXKEHHUSI M cuiia TpeHus mokos. Koadduuument
Tpenusi. Cuia CONpPOTUBIICHUS TIPU JBIKEHUH Tea
B )KHJIKOCTH HJIU Ta3e

2.2.7

2.2.8

229

[ToctynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
a0COJIIOTHO TBEPJIOTO Tela

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAILECHUS.
I1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEa B
HUCoO

TexHu4eckue yCTpONCTBA: MOAIIUITHUKY, ABUKECHUE
UCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka 10 HAaKJIOHHOM MJIOCKOCTH MO ACHCTBHEM
HECKOJBKUX cHil. VccnenoBaHue 3aBUCUMOCTH CHII
YOPYroCTH, BO3HHKAWIIUX B JaeGopMupyemoi
NPYXUHE W PE3UMHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

23

23.1

3AKOHBI COXPAHEHN A B MEXAHUKE
NMnynsc ~ MarepuanbHOM  TOYKH, CUCTEMBI
MaTepHalbHBIX TOYEK. MIMIyJIbC CHIIBI M U3MEHEHUE
UMITyJIbCa TeJla

232

3akoH coxpaHeHust nMmiyiabca B MICO. PeaktuBHoe
JBUKECHHE

233

Pabora cuiter

234

MOoOIIHOCTD CHJIBI




235

Kunernueckass »sHeprusi MaTepUabHOM  TOYKH.
TeopeMao KUHETUYECKOM YHEPTUHN

2.3.6

ITorenumanpHas >Heprus. lloreHuuanbHas sHeprus
yOpyro neopMUPOBAHHOM MPY>KUHBI.
[TorennuanbHast SHEPrUs Tesia BOIU3H MOBEPXHOCTH
3emin

2.3.7

2.3.8

[ToreHnuanbHble U HEMOTEHLUANbHBIE cuilbl. CBA3b
paboThl HEMOTEHIMAJIBHBIX CHJI C W3MEHEHUEM
MEXaHUYECKOM HHEPruu CUCTEMBI Tel. 3aKOH
COXpaHEHUs MEXaHUUECKON YHEPTUH

pryTI/Ie " HCYIIPYTHEC CTOJIKHOBCHUS

239

TexHudyeckue  yCTpOMCTBA:  JABWIKEHUE  PaKeT,
BOJIOMET, KOIIEp, IPYKUHHBIA TUCTOJIET

2.3.10

[TpakTuyeckue padboTsl. M3ydeHue cBsA3U CKOPOCTEH
Tel NIpU Heynpyrom ynape. McciaemoBanue cBA3u
paboThl CHJIBI C UW3MEHEHHEM MEXaHUYeCKOU
SHEPIUHU Tea

3.1

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHoBHbIE MIOJIOKEHHUSI MOJIEKYJISIPHO-
KMHETUYECKOM TeopuH. BpOyHOBCKOE JBUKEHUE.
Huddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS
YaCcTHI] BELIECTBA

3.1.2

3.1.3

Mopgenu CTpOe€HMsS Ta30B, KUIAKOCTEW MU TBEPIBIX
TeI U OOBSACHEHHE CBOWCTB BEIIECTBA HA OCHOBE
STHUX MOJIEJIer

Macca MOJIEKYII. KonunuecTtBo BEILIECTBA.
[TocTostHHast ABoraapo

3.14

TermmmoBoe  paBHOoBecue. Temmepatypa u €€
n3mepenue. [llkana remneparyp Llenscus

3.1.5

3.1.6

Mopene uaeanmpHOro rasa. OCHOBHOE ypaBHEHHE
MO.]'IGKy.]'IprHO-KPIHGTH‘-IGCKOfI TEOpHUU HUACAIBHOTO
rasa

AblcomoTHas Temmeparypa Kak Mepa CpeaHei
KMHETUYECKOM DHEPIrUU  TEIIOBOIO  JABUKEHUS
yactul rasza. [llkama remneparyp KenbBuHa

3.1.7

VYpaBuenue Kianeiipona — MenaeneeBa. 3akoH
JanproHa

3.1.8

I"a30BbIe 3aKOHBI. MI301TpOIIECCHI B UI€AIBHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA: H30TEpPMA,
n30x0pa, n300apa




3.2

33

3.1.9

TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapomeTp

3.1.10

[TpakTrueckue padboTel. M3mMepeHnne macchl Bo3ayxa
B KJIacCHOM KomHaTe. McciaemoBaHHe 3aBUCHMOCTH
MEXIy T[apaMeTpaMu COCTOSIHUSI Pa3peKEHHOTO
rasza

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepmonnHamuueckas cucrema. BrytpeHnHss
SHEPrus TEPMOJAMHAMHYECKON CUCTEMBI U CHOCOOBI
e€ U3MECHEHUS

322

3.23

3.24

3.2.5

3.2.6

KonuuectBo Ttemnorsl u  pabota. BHyTpeHHss
SHEPIUs OJHOATOMHOI'O UAEaIbHOIO rasa

Bunsl TeIIONepeIaun: TETIONPOBOIHOCTb,
KOHBEKIIMSI, M3JIydeHue. TemnoéMKocTh — Tena.
VYnaenpHast  TEIIOEMKOCTH  BellecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIJIoNepeade

[lepBbiii 3akoH TepMmoauHamuKku. [lpumeneHue
MEPBOro 3aKOHAa TEPMOJAMHAMUKH K H30IPOLIEccaM.
['padmyeckas uHTEpIpeTanus padboThl ra3a

Teniosrie MAaIlIUHBI. [TpunHIUTIBI JIEUCTBUS
TerioBbIX MammH. [IpeoOpa3oBaHus »HEPruM B
TEIIOBbIX MamuHax. KoapdunueHt mnone3Horo
nerictBus (nanee — KITJ1) termoBoit Mamuabl. [{uki
Kapno u ero KII/{

Bropoit 3akoH TepmoaumHamuku. HeoOGpatuMocTh
IPOLECCOB B IpUpoAe. TeruioBble JBUTaTENU.
Dkonoruyeckue npooIeMbl TETI0OIHEPTETUKH

3.2.7

TexHu4eckue yCcTpOMCTBa: ABUIAaTeNlb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUIIHOHED

3.2.8

[Tpaktuyeckue pabotel. M3mepeHue yaenbHOM
TEIJI0OEMKOCTH

ATPEI'ATHBIE COCTOAHMA BEHIECBA. ®A30BbBIE I[TEPEXO/IbI

[TapooOpa3zoBanue W koHaeHcaius. Mcnapenuwe u

3.3.1 KUIIEHUEe. YJenbHas TemioTa mnapooOpa3oBaHUs.
3aBUCHUMOCTh TeMIIEpaTyphbl KUTIEHUSI OT 1aBJICHUS
330 AOGCONIOTHAS U OTHOCUTEINIbHAS BIAXXHOCTh BO3JIyXa.
o Hacermennsrii map
Teépnoe Ttenmo. Kpucramnuueckue u amopgdHbie
3.33 Tena. AHU30TPONUS CBOWCTB KpuCTaJIoB. JKuakue
Kkpuctayabl. CoBpeMEHHbIE MaTepHaIb
334 [InaBneHne W KpucTauM3anus. Y aeiabHas TemioTa

maBiaeHus. Cyomumanus




335 YpaBHeHHe TEIIOBOTO OanaHca
TexHnuueckue YCTpOMCTBA: TUTPOMETP u
33.6 MICUXPOMETP, KAIOPUMETP, TEXHOJOTUHU TOTYUCHUS
o COBPEMEHHBIX  MaTepuaioB, B TOM  YHCIE
HAHOMATEPHAJIOB, © HAHOTEXHOJIOTUHU
337 [IpakTuueckue paboTel. M3mepeHue BIAKHOCTH
o BO3JyXa
4 SJIEKTPOAMTHAMUKA
OJIEKTPOCTATUKA
411 OnekTpusanus Ten. OJeKTpuueckuil 3apsa. /lBa
o BUJIA DJIEKTPUYECKHX 3aPsI0B
4.1.2 IIpoBOIHMKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa
4.14 B3aumogeiictBue 3apsanoB. 3akon Kymnona
DJIeKTpUUYECKOE Toue. Hanpsoxk€HHOCTb
4.1.5 anekTpudeckoro mois. IlpuHnum cymnepno3uuu.
JluaNYM HaPsHKEHHOCTH AJIICKTPUYECKOTO MO
416 Pa6ora cui AIIEKTPOCTATUYECKOTO OIS
o [MTotenmuan. Pa3HOCTh MOTEHIIMATIOB
4.1 [IpOBOAHWKH W JOUIJNIEKTPUKH B  IOCTOSHHOM
4.1.7 AIEKTPUIECKOM ose. Jusnextpudeckas
MPOHUIIAEMOCTh
OnektpoéMkocTs. KoHaeHcarop. DneKTpoEMKOCTb
4.1.8 MJIOCKOTO KOHJEHCATOpa. ODHEPrHs 3apsHKEHHOTO
KOHJIeHCcaTopa
Texnuueckue YCTpOMCTBA: DIEKTPOCKOI,
419 AIIEKTPOMETP, AIIEKTPOCTATUYECKAS 3aIuTa,
o 3a3eMIIEHHE  OJIEKTPOIPHOOPOB,  KOHAEHCATOP,
KCEPOKC, CTPYWHBIN TPUHTED
41.10 [TpakTudeckue paboTHL. N3mepenune
o 3JIEKTPOEMKOCTH KOHJIEHCATOPA
[IOCTOSHHBIN DJIEKTPUUYECKU TOK. TOKU B PA3JIMYHBIX CPEJAX
YcnoBus CYIIECTBOBAHHUS MTOCTOSIHHOTO
4.2.1 anekTpudeckoro Toka. Mctounnku Toka. Cuia Toka.
[TocTosiHHBIN TOK
42 422 Hanpsokenune. 3akon Oma 1 yyacTka Lenu
' 493 DJIEKTPUYECKOE CONPOTHUBJICHHUE. VYnenbHoE
o CONPOTHUBJIEHHUE BEIECTBA
424 [TocnenoBarenpHOE, TapauieIbHOE, CMEIIaHHOE
o COEeIMHEHHE TTPOBOAHUKOB
4.2.5 Paborta »snektpuyeckoro Toka. 3akoH Jxoyms —




Jlenma

4.2.6

4.2.7

MOIIHOCTB ANEKTPHUYECKOTO TOKA
anekTpoiBkymas cwia (manmee — OJC) wm
BHYTPCHHEE CONPOTUBJICHUE HMCTOYHHKA TOKA.
3akoH OmMma TUTSI MTOJTHOU (3aMKHYTOM)
aneKkTprueckoi nernu. KopoTkoe 3amMpIkaHue

4.2.8

DJIEKTPOHHAs TPOBOJUMOCTH TBEPIBIX METAIIOB.
3aBUCUMOCTh  CONIPOTHUBIICHMS  METaUIOB  OT
teMriepaTypbl. CBEpXIpOBOAUMOCTh

429

4.2.10

4.2.11

OnekTtpuueckudi Tok B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

[TonynpoBonuuku. CoOCTBEHHas U TNpUMeEcCHas
MPOBOJIUMOCTh OJIYIPOBOJHUKOB. CBOMCTBa p-n
nepexoza. [lomynpoBogHUKOBBIE TPUOOPHI

BJIGKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJIUTAX.
BJ'ICKTpOJ'II/ITI/I‘leCKaH Juccolnuanus. :‘)J'IGKTpOJ'II/IB

4.2.12

DneKTpuuecKkuii Tok B Trazax. CaMOCTOATENbHBIN U
HECAMOCTOSTENIbHBIA  pa3psan. Pasznuunble THIBI
CaMOCTOATENIBbHOTO pa3psana. Monuus. [1nazma

4.2.13

TexHuueckue yCTpOMCTBA: aMIIEPMETP, BOJIBTMETD,
peocTaTt, HICTOYHUKH TOKa, 3JIEKTPOHArpeBaTeIbHbIE
npuOopHI, 3JIEKTPOOCBETUTENBHBIE pUOOPHI,
TEPMOMETP CONPOTHUBJIECHUS, BAKYyMHBIA JIHO/I,
TEPMUCTOPHI u (bOTOPE3UCTOPHI,
ITOJIYTIPOBOXHUKOBBIN TUOM, TAJIbBAHUKA

4.2.14

11 KIIACC

Kon
pa3aena
4

4.3

Koanposepsiemoro

3JIEMEHTA

[TpakTueckue paboThl. l3yueHue cmemIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wHcTOYHMKA TOKa W €ro
BHYTPEHHETO COIIPOTUBIICHUS. Habmonenue
JJIEKTPOJIN3a

IIpoBepsiemble 3JIeMeHTbI COIEPKAHUSA

OJIEKTPOAMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA A MHAYKIOWA

43.1

ITocTostHHEIE MAarduThl. BzanmonelicTBue
IMOCTOSIHHBIX MarHUTOB

43.2

MarnuTtHOoe 1osie. BeKTOp MarHUTHOM WHAYKIIMH.
IIpunnun cynepno3unmu. JIMHMM MarHUTHOMN
MHAyKIuY. KapTuHa TMHUN MarHUTHON MHAYKIUA




IIOJIA IIOCTOAHHBIX MarHuTOB

MarauTHoe 11oJjIe IMpOBOJHHKA C TOKOM. KapTI/IHa
JMHUN TI0JIST JJIMHHOT'O IIPAMOI0O IHIPOBOJAHHKA H

433 3aMKHYTOTO KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKU C
TokoM. OmeiTr  Opcrena.  B3aumopeiicTBue
IIPOBOJHUKOB C TOKOM

434 Cuna Amriepa, €€ MOJlyJib U HallpaBJICHUE
Cuna JlopeHma, €€ MOIy/lb W HampaBJCHUE.

435 JBr>keHre 3apspKeHHOM YacTHUIbI B OJHOPOJIHOM
MarHuTHOM noJje. Pabota cuisl Jlopenia

4.3.6 SIBneHME 31EKTPOMArHUTHON UHYKIIUU

437 [ToTok BeKTOpa MarHUTHOW MHIYKLIIUU

433 OJAC wuHaykouu. 3aKOH  AJIEKTPOMAarHUTHOU

o urayknuu Papajes

Buxpesoe snexkrpuueckoe nosue. 9J]C uHayKIIMU B

4.3.9 IPOBOJAHMKE, JBUXKYIIEMCS IOCTYNATEIbHO B
OJIHOPOJHOM MarHUTHOM I10JI€

43.10 [IpaBuio Jlenna

4311 NunyktuBHOCTE. fIBrieHne camowHAykiuu. DJ[C

o CaMOMH/TyKIIUH

4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM

4.3.13 DNEeKTPOMarHUTHOE T0JIe
TexHuuecKkue yCTpOMCTBA: MOCTOSIHHBIE MAarHUTHI,

4.3.14 AJIEKTPOMATHUTBHI, IEKTPOJBUTATENb, YCKOPUTEIN
AJIEMEHTApHBIX YaCcTUIl, UHAYKIIMOHHAS MeYb
[TpakTuyeckue paboTbl. M3yueHne MarHMTHOTO
I0JIsL KaTyIIKu ¢ TokoM. MccnenoBanue nencTBus

4.3.15 IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosaune SIBIIEHUS 3JIEKTPOMArHUTHON
WHIYKITAN

5 KOJIEBAHHM S U BOJIHBI
MEXAHUWYECKHUWE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
KonebarenbHas cuctema. CBOOOIHBIE KOJICOAHUS.
5.1.1 [Napmonnueckne xonebanus. Ilepwon, dacrora,
aMITuTya v (haza KoneOaHuit
51 5.1.2 IIpy>xvHHBIN MagsTHUK. MaTeMaTU4eCKUN MasTHUK
YpaBHeHue FapMOHUYECKUX KoJIeOaHuil.
5.1.3 Kunematuueckoen  OTUHAMHUYECKOE  OIMCAaHHUE
K0JIeOATEIIbHOTO ABKCHUS
514 [IpeBpamienre dSHEPrUM TMPU TAPMOHUUYECKUX

koneOanusx. CBsi3b  aMIUTUTYIbl  KOJeOaHMit




5.2

MCXOJHOM BEJIWYHMHBI C aMIUIMTYJIaMH KOJIeOaHHH
€€ CKOPOCTU U YCKOPEHHUS

KonebarenbHblii KOHTYD. CBobopHbIe
AIIEKTPOMArHUTHBIE KOJNE0aHHSs B  HJICAUIBHOM
KoJIe0aTeIbHOM  KOHTYype. AHAIOTHUS  MEXIy
MEXaHUYECKUMU U AIIEKTPOMarHUTHBIMU
konebanusmMu. @opmyna ToMmcona

3aKkoH COXpPaHCHUA OHECPIrun B nacalbHOM
K0JIe0aTeIbHOM KOHTYpE

BriHyX/1€eHHbBIE MEXaHUYECKHE KOJIeOaHUsL.
Pe3onanc. Pe3oHancHas kpuBas. BbIHyXIeHHbIE
AJICKTPOMAarHUTHBIE KOJICOaHMS.

[lepemennblil Tok. CUHYCOMIANIBHBIN NTEPEMEHHBIHI
TOK.

5.1.10

MoIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYHOE U
JICHCTBYIOIIEE 3HAYEHHUE CHJIbI TOKA W HANPSKECHUS
Tpancpopmarop. IlpousBoincTBo, nepepada U
norpedieHue NIEKTPUYECKON SHEPIHH.
OKOJIOTUYECKUE  PUCKM  TPU  IPOU3BOJCTBE
ANEKTPUYECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BaHUs DJIEKTPOIHEPTHH B IOBCEIHEBHOMN
JKU3HU

5.1.11

5.1.12

Texnuueckue YCTpOMCTBA: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIepesad

IIpakTrHueckue paloThI. Hccnenosanne
3aBHCUMOCTH NE€pPHO/Ia MaJlbIX KoJeOaHHii rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccenenoBanue IEpEMEHHOrO TOKa B LENM U3
MOCIIEZIOBATENBHO COCAMHEHHBIX KOHJEHCATOPa,
KAaTYLIKH U PE3UCTOpa

MEXAHUWYECKHUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

MexaHnueckue BOJTHBI, yCIIOBUS
591 pacrpoCTpaHEeHHS. [epuon. CkopocTb
o pacrpocTpaHeHHs U JJIMHA BOJHBL. [lonepedynsie u
MPO/I0JIbHBIE BOJTHBI
591 WUnrtepdepenius u  nudpakuus MeXaHUYECKUX
o BOJIH
593 3Byk. CkopocTh 3ByKa. ' pomkocTh 3Byka. BricoTa
o toHa. TeMOp 3ByKa
OJEeKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS H3ITyYCHHS
524 AIIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus

BeKTOpOB E, B 1 v B 21€KTpOMaruuTHON BOJIHE B




BaKyyMe

5.2.5

5.2.6

5.2.7

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH: OTPA’KEHUE,
IIPEJIOMIIEHUE, HOJISIpA3aLUs, audpakuus,
unTepdpepenims. CKOPOCTh  AIEKTPOMArHUTHBIX
BOJIH

[llxana »aeKTpOMarHUTHBIX BOJH. [IpumeHeHue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[lpyHuMIBI ~ paguoCBsi3W U TEJIEBUICHUS.

Panuonokamnus. DIEeKTpOMarHUTHOE 3arps3HEHUE
OKPYXKAaroIIei cpebl

5.2.8

Texnuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3ByKOBas JAUArHOCTUKAa B
TEXHUKE W MEIULMHE, Pajgap, paguolNpUEMHUK,
TEJIEBU30D, aHTeHHa, TenedoH, CBU-neup

53

5.3.1

OIITUKA

[IpsimonuHeitHOE  paclnpocTpaHeHHE CBeTa B
onHopoaHou cpeze. Jlyd cBeta

532

OtpakeHue cBeTa. 3aKOHbl OTPaKEHUS CBETa.
[TocTpoenune n300paxeHuii B IOCKOM 3epKae

533

534

[Ipenomienue cBera. 3aKOHBI IPEJIOMIICHUS CBETA.
AOGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YrOJI IIOJIHOTO BHYTPEHHETO OTPAXKECHUS

53.5

Hucnepcus ceeta. ClnoxHbIN cocTaB 0€10ro cBeTa.

[BeT

5.3.6

CoOuparomue M pacceuBarolye JUH3bl. TOHKas
nuH3a. DOKYCHOE pacCTOSHHUE U ONTHUYECKas CHJIa
ToHKOM muH3bl. [locTpoeHune wu300paxeHUil B
coOuparomux U pacceuBaromux jauH3ax. opmyna
TOHKOM JIMH3EL. YBEIIMUYCHHUE, JaBaeMOE JTNH30M

5.3.7

53.8

IIpenenst IIPUMEHUMOCTHA F€OMETPUUYECKON
ONTHUKH

Wntepdepenius ceta. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOJIr01eHUS MaKCHMYMOB "
MUHHMYMOB B HMHTEP(QEpPEHIIMOHHON KapTHUHE OT
JBYX CUH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB

539

Hudpakuus cBera. udpakumonHass peméTka.
VYcnoBue HaOMIOACHUS TIABHBIX MaKCUMYMOB IPH
najiecHil  MOHOXPOMAaTHYECKOrOo  CBeTa  Ha
TU(PPaKINOHHYIO PEIIETKY

5.3.10

[Tonsipuzanus cBera




Texnuueckue YCTpOMCTBA: OYKH, Iyma,
¢doroanmnapar, IIPOEKLIINOHHBIN amnmapar,
MHUKPOCKOII, ~ TEJECKOIl, BOJIOKOHHAs OITHKAa,
JU(pPaKLUOHHAS PEIETKA, OISIPOU]

5.3.11

[Ipaktuyeckue pabGoThl. V3MmepeHHe MoKazaTels
5312 IIPEIOMIICHUS. Hccnenosanue CBOMCTB
o n3o0paxkenuil B nuH3ax. HaOmronenue nucnepcuu

CBETa

BJIEMEHTAI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

rpaHI/IHH IMPUMCHUMOCTHU KJ1aCCUYECKOM
MCXaHUKH. HOCTynaTLI TCOPHUHU OTHOCUTCIBHOCTH:
HHBApUAHTHOCTL MOAYJId CKOpPOCTH CBCTa B

6.1

BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEITHA

OTHOCHUTENHLHOCTD OJJHOBPCMCHHOCTH.

6.2
3aMeUIeHHE BPEMEHHU U COKPAILEHUE JIJIUHBI

6.3 OHeprus v UMIYyJIbC CBOOOIHOMN YaCTHIIbI

CBsi3b  Maccbl C DHEpPrUed U  HUMIYJIbCOM
6.4 CBOOOJIHOM 4YacCTHIIbI. DHEPrusl MOKOsS CBOOOHOM
YaCTHUIIBI

KBAHTOBAA ®U3UKA

7.1

7.2

SJIEMEHTBEI KBAHTOBOM OIITUKU

@otonbl. dopmyna Ilnanka cBs3M DHEpPruu
7.1.1 ¢doToHa € ero yactoTod. DHEPrus M HMILYJIbC
dotona

OtkpeITHE U UccnenoBanue Gorodpdexra. OnbIThI
7.1.2
A.T'. CtoneroBa. 3akoHbl (hoTOdIPdEeKTa

VpaBHenne OiHiTelHA 118 QoTodddekTa.
«Kpacnas rpanuma» ¢potodrddexra

7.14 Jasnenue cera. OnwiTel [1.H. JIeOenena

7.1.5 XUMHYECKOE NeHCTBUE CBETA

TexHnueckue yCTpOUCTBA: ¢doTro31eMeHT,
¢doronaTuuK, CoNHEYHas 6aTtapes, CBETOANO

CTPOEHUME ATOMA

7.1.6

Monens aroma Tomcona. OnbiTel Pesepdopnaa o
7.2.1 WCCIIEIOBAHUIO CTpOoeHHUs aToma. [Inanerapuas
MOJ€Eb aToMa

IToctynarel bopa. WM3nyuenue u morionieHue
791 (OTOHOB IpU TEpPEexoie aToMa C OJHOTO YPOBHs
o SHeprud Ha npyroil. Buapl cmextpos. Croexrp

YPOBHEW YHEPTUHU aTOMa BOJIOPOJIa

7.2.3 BonHoBble cBolicTBa yactuu. Bomnsl e bporins.




KopmyckynsapHo-BomHOBOM nyanu3m. Judpaxius
AJIEKTPOHOB Ha KpUCTAJLIAX

7.2.4

7.2.5

CrnoHTaHHO€ ¥ BBIHYXKJCHHOE  M3JIy4YCHUE.
YCTpoHCTBO U IPUHIIKI PAOOTHI Jiazepa
TexHuueckue yCTpOMCTBA: CHEKTPAJIbHBIM aHAIU3
(cTIeKTpOCKOII), JIa3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTnyeckue paboThI. Habnronenue
JIMHEWYaToOro CIIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HaOIIOICHUS 5 pETUCTpALAH
AJIEMEHTAPHBIX YaCTHII

7.3.2

OtkpeiTHe paguoaktuBHOCTH. ONBITE Pesepdopaa
0  ONpPEACJICHUIO COCTaBa  PAJUOAKTHBHOTO
m3nydenus. CpoiictBa anbda-, Oera-, ramma-
u3NyyeHus. BausHue paguoakTUBHOCTH Ha KUBBIE
OpraHU3MBI

7.3.3

OtkpeiTHe npoTOHA U HeWTpoHa. HykinoHHas
Monenb sjapa leilizenOepra — MBaHeHko. 3apsn
saapa. MaccoBoe unciio sjapa. M3otomnsl

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OIEKTPOHHBIN W TO3UTPOHHBIN
Oeta-pacma. [Namma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprus CBs3M HYKJIOHOB B sape. SIepHbIe CUITHL.
Jedext macchl siapa

Snepusle peakuuu. [lenenve u CUHTE3 SAEp

7.3.7

7.3.8

7.3.9

Snepuslii  peaktop. TepMOsAIEpHBIM  CHUHTE3.
[TpoGiieMbl U MEPCHEKTUBBI SAEPHON IHEPrETUKH.
DKOJIOTMYECKUE aCIEKTHI ACPHON SHEPTETUKHU

OnemeHTapHble 4yacTHLbl. OTKpBITHE IO3UTPOHA.
@DyH1aMEHTaJIbHBIE B3AUMOIEHCTBH
TexHudeckue yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunbcona, siepHbliit peakTop, aToMHas bomba

7.3.10

[IpakTueckue pabotel. MccnemoBaHue TpeKoB
yacTull (110 roTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Buna 3Bé3qnoro Heba. Co3Be3nusi, sipkue 3BE3MBI,
IUIAHETHI, UX BUAUMOE JIBYIKEHUE

8.2

Conneunas cucrtema. IlnaHeTsl 3eMHOM TpyIIIBIL.
[InaHeTBI-TUTaHTBl U WX CIIYyTHHKH, KapJIMKOBBIC
r1a"eTsl. Mansle Tena COTHEYHON CUCTEMBI

8.3

Coname, ¢orochepa u armochepa. ComHedHas




AKTUBHOCTbH

8.4

8.5

8.6

8.7

8.8

Uctounuk sneprun CosiHia v 3BE311

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETHMOCTb, paaunyc, TeMIlepaTypa, X
B3aUMOCBsI3b. JlnarpaMMa «CreKTpajabHbIN KJ1acc —
CBETHUMOCTDY. 3BE3 bl [JIaBHOU
MOCJIENOBATEILHOCTH. 3aBUCHMOCTb «Macca —
CBETHMOCTDY JUISt 3BE3 rJ1aBHOU
IOCJICIOBATCIIBHOCTH

Buyrpennee ctpoenue 3BE3n. CoBpeMEHHbIE
MIPEACTABICHUS O TMPOUCXOXKIACHUU W DBOJIIOIUH
CoJHia ¥ 3B€31. DTallbl JKU3HU 3BE3]

Mneunsiii Ilyre — nama ['anaktuka. CnupanbHas
cTpykrypa ['anakTuku, pacnpeneiacHue 3B€37, raza
u neu. llonoxxenne u nBwxeHune ConHuoa B
[Nanaktuke. Ilnockas u chepruyeckas moJCUCTEMBI
INaytakTuku

Tunel ramaktuk. PanuoranakTMKM W KBas3aphbl.
UYEpHble ABIPHI B s1pax rajJakTHK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pazberanue ranaktuk. Bo3pact u paanyc
Bcenennoit, Teopust bosbmoro B3peiBa. Mojaens
«ropsiuer BeenenHoi». PennkToBoe usnydeHue

8.10

MacmrabHas CTPYKTypa Bcenennoi.
MeraraiakTuka. Hepeménnsie po0OIEMbI
aCTPOHOMHUH




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHEero 001ero
TpedoOBaHMS oOpa3oBaHus

ChopmupoBaHHOCTE YMEHHMH pacro3HaBaTh (DHU3WUECKUE SIBICHUS

(porniecchbl) U OOBIICHATH UX HA OCHOBE M3YYEHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomumMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA u

BEIIMYMHAMH, XapaKTEPU3YIOMMMU GU3NIECKHIE TPOIIECCHI

ChopMHpOBaHHOCTh YMEHMM TNPUMEHSATh 3aKOHBl KJIACCUYECKOU
MEXaHUKH, MOJIEKYJIAPHOU buzuku u TEPMOJANHAMUKH,
ANEKTPOAUHAMUKH, KBAHTOBOM (M3HMKH AJisl aHAIW3a U OOBSICHEHUS
SIBJICHUM MHUKPOMHUPA, MAKPOMHpAa M MEramupa, pasjindaTb yCIOBHUS
3 (rpanuIel, 001aCTH) MPUMEHUMOCTH (DU3UYECKUX 3aKOHOB, TOHUMATh
BceoOuil xapakrep (yHIaMEHTAIbHBIX 3aKOHOB M OTPAaHHMYEHHOCTH
UCIOJb30BAHUS YAaCTHBIX 3aKOHOB; AaHAJIM3UPOBATh (PU3MUECKUE
MIPOLIECCHI,  MCIIOJIb3Yysl ~ OCHOBHBIE  IIOJIOKEHHUs, 3aKOHBl W

3aKOHOMEPHOCTH

CpopMHUpPOBAaHHOCTh YMEHHS pa3iMyaTh YCIOBUS TMPUMEHHUMOCTH

Mojienel PU3NYECKUX TN U MPOLECCOB (SIBIEHUIN)

CpopMHUpPOBAaHHOCT, YMEHHS peliaTh pacu€THhIE 3a7a4d C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKON MOJENbIO: HAa OCHOBAHUU
aHalv3a YCIIOBUS BBIOMpaTh (PU3MUECKHe MOJETH, OTBEYAOIINe
TpeOOBaHUAM 3a/1a4¥, TPUMEHSITH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
5 U TOCTynaThl  (U3WYECKUX  TEOPUH  TPH  HCIOIH30BAHUU
MaTeMaTUYECKUX METOJIOB PEIICHUs 3a/iay, IMPOBOJIUTH pPaCUYEThl HA
OCHOBaHUU MMEIOUIUXCS JAHHBIX, AaHAIM3UPOBaTh pE3YyJbTaThl U
KOPPEKTUPOBAaTh  METOJBI  pemieHuss ¢  y4ETOM  TOJTyYeHHBIX

pe3yNbTaToB

Pemarp xadecTBeHHbIE 3ajjaud, TpeOyrolIMe NMPUMEHEHHs] 3HAHUN U3
Pa3HbIX pa3AeNioB MIKOJIBHOTO Kypca (DU3MKH, a TaKKe HHTETrparuu
6 3HAaHUM W3 JPYyrUX [PEeIMETOB E€CTECTBEHHOHAYyYHOI'O  IUKJIA!
BBICTPauBaTh JIOTUYECKYIO LIEMIOYKY pPACCyKICHHM C OIIOpOM Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bnanecm/le SABJICHUS

BJ'IaI[eHI/Ie OCHOBHBIMH METOJaMHU HAay4YHOr'o IIO3HAaHMU,

HCIIOJIB3YEMBIMHU B (1)1/[31/11(6: MIpOBOAWUTE TMPAMBIC KW KOCBCHHBIC




u3MepeHus: (U3NYECKUX BEIUYMH, BBIOMpas ONTHUMAJbHBIH CIIOCOO
W3MEPEHHUsI U HCIOJb3Ysl M3BECTHBIE METOJbI OLEHKH MOTPEIIHOCTEH
U3MEpPEHHUH, IMPOBOJMUTH HCCIEIOBAHUE 3aBUCHMOCTEH (HU3NUIECKUX
BEJIMYMH C WCIOJIb30BAaHHEM TMPSMBIX HM3MEPEHHUH, OOBACHATH
MIOJTyYCHHBIE PE3YNbTaThl, UCHOJIB3YSd (U3NYECKHE TEOPUH, 3aKOHBI U
TIOHATHSI, U JIeNaTh BBIBOABI; COOMIOMATh MpaBmia OE30MMaCHOTO Tpy/Aa
IIpY TIPOBEACHUH HCCIIEIOBAHUM B paMKax ydeOHOIro SKCIIEpUMEHTa U
y4eOHO-HCCIIEI0BATENbCKOM  JIEATEIBHOCTH  C  HCIIOJIb30BaHHEM
OUQGPOBBIX  W3MEPUTENBHBIX  YCTPOHCTB W Ja0OpaTOPHOTO

o0opyI0BaHUsA

CpopMHUpOBAaHHOCT, ~ YMEHUW  aHAIM3UPOBaTh M OIICHUBATH
MOCIICACTBHS OBITOBOM M MPOM3BOJICTBEHHOM JIEATEIBHOCTH YEIIOBEKa,
CBSI3aHHOM C (DPM3MUECKUMH MPOILIECCAMU, C TO3MIHMHA 3KOJOTUYECKON
0€e30MacHOCTH; peCTaBICHUN 0 paroHaIbHOM
MPUPOJIOTIONB30BAaHUHM, a  TakKe  pPa3yMHOM  HCIOJIb30BaHUU
JOCTUKEHUH HAyKd W TEXHOJOTMHM JJs JalbHEHIIero pa3BUTUA

YCJIIOBCYCCKOI'O O6H_ICCTBa

OBnazieHne pa3IUYHBIMM crocobamMu  paboTel ¢ HH(OpMaruei
(U3MYEeCKOT0  COJAEpXaHMA C  MCIOJIb30BAaHHMEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH; pa3BUTUE YMEHUH KpPUTHYECKOIO

aHaJIM3a U OLIEHKH JIOCTOBEPHOCTH MOJyyaeMol nH(OpMaluu

10

CpopMHUpPOBAaHHOCTP ~ YMEHHMM  TNPUMEHSTH  OCHOBOIIOJIAraIOIINe
ACTPOHOMHUYECKHE TIOHATHS, TEOPUM W 3aKOHBI [JIsl aHalu3a |
00BsICHEHUST (PU3UYECKUX TMPOIECCOB, MPOMCXOMA[IINX Ha 3BE3/aX, B
3BE3IHBIX CHUCTEMax, B MEXIallaKTUUYEeCKOW cpene; JBUKEHUS

HEOECHBIX TeJI, DBOJIIOLIMY 3BE311 M BeenenHoi




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

EI'D 11O ®PU3UKE
Kon Kon
pa3nesia/Tem 3JieMeH IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
bl Ta
1 MEXAHUKA
1.1 KMHEMATHKA
Mexanuueckoe JBUKCHHUE. OTHOCUTENBHOCTh

MeXaHU4ecKoro ABmxkeHus. Cucrema orcuéra
MarepuanbHas TOUKa.
7 TpasKTOpHa
E& pammyc-BekTop:
F(t)=(xle) ple ) =(2)),

TPaeKTOpIL,

1.12 IEPEMEMICHIIE.

N =7(t))-1(t)) =1, -1, = i
=(Ax,Av,A2),

Iy TE.

CIIOXKEHIIe epeMeIeHIT:

N =N, + AV,

CKOpOCTB MaTepHaHBHOﬁ TOYKHU:
Ar

o=21
At

Ar—={

Ax ,
vo=— =X,. aHaJoTI4YHO v, =y, U.=Z,.
1.1.3 At s :

CroeHIe CKopocTeil: 0, =0, + 0, .
Brrunciienne nepeMenieHus 1 myTu MaTepualibHOMN

TOYKHU ITPpU HpﬂMOJ’IHHGﬁHOM JABWXKCHHWHU BAOJb OCH X IIO

rpaduKy 3aBUCUMOCTH Vx(t)




AD

YeKopeHIIe MaTepHalbHOll TOIKIL: d = —| =U,/'= [-:11_ .a, ..:1__]
Al '
1.1.4
Ay, . .
a = =(v,),", aHANOIIHO a, =(v, )’, a.=(v. )"
N ) b =Y ) A=),
a0
PaBHOMepHOE NPAMOJIMHENHOE ABUKEHHUE:
1.15 xX(t) = xg + oyt
U, (t) — vg, = consty
PaBHOYCKOpEHHOE IPSIMOIMHENHOE IBUKEHUE!
at”
x(t)=x, +u, t +-2
v(t)=u, +at
1.1.6
a, = const
UE.T - LYI = 2{.’__{ [Il _Il]
U, + U,
ITpi JBIDKEHIN B OXHOM HANPABICHMI IYTh S= 1 2.1
CBoOotHOE majieHue. Y CKOpeHHEe CBOOOHOTO TTaJICHHUS.
Y& U
g
Jo o
(0] Xo {
JlBikeHue Tena, OpOIIEHHOrO IOJ YIIOM O K
TOPHU30HTY:
117 PHSOHLY
[.x‘{r} =X, t U, =X +U,cosa-f
£ . 2
13'{?} =V, t Ut +& =V, tU,sina- 2L
: 2 2
v (t)=v, =u,cosa
v (t)=uv, +gt=u,sina— gt
g, =0
g, =—g=const
118 KpuBonuneiinoe n1rxkeHue. [IBuxeHre MaTepUaIbHON
o TOYKHU II0 OKPYKHOCTH.




1.2

VYrioBas U TMHEHAsA CKOPOCTh TOYKHU:

v = wR

[Tpu paBHOMEpPHOM JIBUYKEHUU TOUYKH IO OKPY>KHOCTH

_2n_2
w= = TV

LleHTpOCTpEMUTENBHOE YCKOPEHHE TOUKH:

e = = = w?R

[TonHoE ycKOpeHHe MaTepUanIbHON TOUKH

1.2.1

TBépnoe teno. [locrynarensHoe 1 BpalaTeibHOE

JIBUOKEHUE TBEPAOTO TENa
JANHAMUKA

Nuepumnanbubie cuctembl orcuéra. IlepBbiil  3aK0oH

Hsrotona. ITpunumn otHocuTenbHOCTH [anumes

1.2.2

1.2.3

1.2.4

1.2.5

1.2.6

Macca tena. IImoTHOCTE BeliecTBa:
m

P=7

Cuna. [IpuHIun cyneprno3uiuu CuiI:

- - -

FpaBHoaeHCTB = Fl + FZ +...

Bropoii 3akoH HproTOHa: mii1 MaTepHalbHOM TOYKH B
HnCco

-
>

F; = ma,
Ap = FAt

-

F = const

———
F £y

Tperuii 3akoH HproTOHA 1111 MaTepUanbHbIX TOYEK:

-

Fip = —Fp

3aKkoH BCEMHUPHOI'0 TATOTCHUA: CHIIBI MPUTIKCHUA

MCKAY TOYCYHBIMU MAaCCaMH PAaBHBI




1.2.7

Cuna Ttsaxectu. LleHTp TsbKecTH Tena. 3aBUCHMOCTD
CHUJIBI TSKECTU OT BbICOTHI h Haa MOBCPXHOCTHIO

MJIAaHETHI paguycoM Ro:
GMm

"9 = R + h)?

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

1.2.8

Cuna tpenus. Cyxoe TpeHue.
Cuuta TpeHUsl CKOJIbKEHUS:

Erp = uN

Cuia TpeHus MOKOs:

Fp < uN

Koadduuument tpenus

1.2.9

JlaBneHue:

1.3

CTATHUKA

1.3.1

—

F
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalCcHHsA:

M| =Fl, rae | — nuiedo cussl

OTHOCUTENIbHO OCH, Tmpoxojsauieil uepe3 Touky O
NEPIEeHIUKYIIPHO PUCYHKY

1.3.2

HeHTp Macc TCia. L[eHTp MacCC CUCTECMbI MATCPUAJIBHBIX

TOYCK:

myr, + myry+...

T,
e my + my+...

B OIHOPOJAHOM IIOJIC TAKECTU

(g = const)

LOCHTP MaAcCC TCjia COBMAAACT C €ro HCHTPOM TAXKECTU

1.3.3

VYcnosus paBHoBecust TBEpaoro tena B MCO:



1.4

[M+M,+..=0
\[E+F2+...=[J

1.34 3akou ITackans
HaBnenue B xuakoctu, nokosiieiics 8 UCO:
1.3.5
p =po+pgh
3akoH Apxumena:
FApx = _PBI:ITECH
1.3.6 €CJIM TEeJIO U KUAKOCTh nokosArca B UCO, To
F, Apx — pg VBbITeCH
YcnoBue miaBaHus Ten
3AKOHBI COXPAHEHU I B MEXAHUWKE
NMmnynbsc MaTepralibHOW TOYKHU:
14.1 > -
p=mv
Nmnynbc cucteMsl Ted:
1.4.2 - > -
p=p1+p2t..
3aKOH U3MEHEHUS M COXPAHEHUS UMITYJIbCA:
B UCO
Ap = A(pl + p2 +.. ) = FlBHeu.[HAt + FZBHeH.[HAt+' .-
B UCO, eciiu
1.4.3 - - -
eclim
FlBHeLL[H + FZBHeLLIH+' = 0
PeakTuBHOE IBHKEHUE
1.4.4

F
‘:\‘;—%(;

PaboTa cuibl Ha MaJlOM NEpPEMEIEHUN:




A=|ﬁ|-|ﬁf‘|-c05 a=F, Ax

{E-

—

D

MOUHOCTD CHJIBL:
145 eciu 3a BpeMs Af
paboTa CHITbI U3MEHSIETCS Ha, TO MOIITHOCTD CHJIBI

Ad
P=—o0 =F-vu-coso
ﬂr Ar—=

Kunernueckas OHEPIusa MaTepHaHBHOﬁ TOYKU:

p

EKI/IH =

1.4.6 2 2m

2 2

mv

3aK0H M3MECHCHMS KHHETHYSCKOM OHCPIUU CUCTEMbL

MarepuanbHbix Touek: B MCO AEkun = Al + A2 + ...

HOTCHI_II/IaJ'IBHaH OHCPIUs:
JJIA TIOTCHIHUAJIBHBIX CHJI

A12 = ElrmTeHu - EZHOTEHL[_: AEHOTEHL[

[TorennuanbHast SHEPrus MaTepHaIbHON TOUKH B
OJIHOPOJHOM I0JI€ TSKECTH:
1.4.7
El'[OTeHL[ =mg h
[TorennuanbHas sHEPrUs ynpyro 1eopMUPOBAHHOTO
Tena:

kx?
EHOTeHu = T

3aKOH U3MCHCHUS U COXPAaHCHUA MEXaHHUYECKOM

DHEPIUHU:
1.4.8 Euex = Exun * Enorenn,
B HCO AEuex = Ascex memoresn can,
B IICO AE,ex = 0, eCII Agcex penoresm. cux = 0

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

['apmoHMueckue KoyebaHHWs MaTepUATbHOM  TOYKH.
1.5.1 Avmmutyga u (asa konebanuil. Kunemartmueckoe

OIIMCAaHUC!



x(f) = Asin( @t +o, ).
0, () =%/,
a(H=(v.),=—e'x)=a +ax=0.

I7I€ X - CMCILICHUE U3 PABHOBECHSL.

JIMHaMHYeCcKoe ONUCaHUE:

ma, = —kx, k = mw?

9TO0 3HAYUT, 4TO F, = —kXx.

DHepreTuyeckoe  omnucaHue  (3aKOH  COXpaHEHUus

MEXaHUYECKON IHEPTUN):

-~

nUJrE_rm{jm_k& _

2 2 2 2

CBsi3b aAMIUTATY/IbI KoJieOaHuM CMEILICHUS
MaTepuaIbHOW TOYKU C aMIUTUTyJaMH KojeOaHuil eé

CKOPOCTH U YCKOPEHHUS:
Upe =04, @ =04

ITepuon 1 yacToTa KoJieOaHUH:

2 1
® vV
[Tepuon MaJIbIX CBOOOIHBIX KoJieOanuii

MaATEMAaTHYCCKOIro MassTHHUKA:

1.5.2 i
F=2m |—
g
[Tepuon CBOOOIHBIX KOJIeOaHui MPYKUHHOTO
MAasTHUKA:
m
T=2m|—
k
153 Boinyxkaennsle konebanus. Pe3onanc. Pe3onancHas
o KpuBas
[Tonepeunbie W  mpoaosibHbIE BOJHBL  CKOpPOCTH
pacnpocTpaHEHUs U JJIMHA BOJIHBIL:
v
1.54 1=p7 =2
v
WnTepdepenius u qudpaxus BOJIH
1.5.5 3Byk. CKOpOCTbH 3ByKa




MOJIEKYJISIPHAS ®U3UKA. TEPMOIANHAMUMKA

2.1

MOJIEKYJISIPHASL ®U3UKA

Mogenu CcTpoeHHs ra3oB, XKUIKOCTEH U TBEPIBIX TEI.
[TycTh TepMOAMHAMUYECKAs cUCcTeMa (TEJI0) COCTOUT U3

N oauHaKOBEIX MOJICKYJIL. Torma KoIM4YeCcTBO BEIICCTBA

2.1.1 N m
TN
— yucio ABOragpo, m — Macca CHCTeMbI (Tena), u —
MOJIIpHasi Macca BEIeCTBa
2.1.2 TerutoBoe IBHKEHUE aTOMOB U MOJIEKYJI BELIECTBA
2.1.3 B3auMoaelicTBuEe yacTHI BEIIECTBA
2.1.4 Huddysus. bpoyHOBCKOE IBUKEHHE
2.1.5 Mopens uneanpaoro raza B MKT
CBsi3b MEXIYy [aBICHHEM U CPEAHEH KHUHETHYECKOU
SHEPTrUe TMOCTYIMATEIbHOTO TEIJIOBOTO  JABHKCHUS
MOJIEKYJT HJAeaJbHOro Tra3a (OCHOBHOE YypaBHEHHE
MKT):
o —lmﬂul—zn{.m"uz = n-e_.
Pe3mtl =3m Ty )73
rze m0 — Macca OIHOM MOJIEKYJIbI,
n= % -KOHIIEHTpPAIIUS MOJIEKYJT
2.1.7 AoOcomotHas Temriepatypa: T =t +273K
CBs3p TemmepaTypbl raza co CpeiHEed KUHETHYECKOH
SHEPruer MOCTYNATEIbHOTO TEIUIOBOTO JIBMKEHHS €ro
2.1.8 MOJICKYJI:
— (mg*) 3
Epoes = | 5 =3 kT
\
2.1.9 VYpasuenue p = nkT
2.1.10 Mogenp naeanbHOro ra3a B TEpMOJANHAMUKE:



| Vipanresme Mexre eesa - Knareiipoma
(Boipoieme s iy pesie HeprT
VpapHenne MenzeneeBa — KranellpoHa (IpHMeHHMEIE (DOPMEI
3aImIcH):

_PRT

oV ="RT=vRT=NiT, p=P"=
K K

BripakeHIle 114 BHYTPeHHell SHepIInI 0JH0aTOMHOTO HIeaTbHOTO
raza (IpiMeHIMBTe GOpMBI 3aITIICH):

L':%vﬂr :%NkT EELLY %pV

2L

2.1.11

2.1.12

3aKkoH HaJ'ILTOHa A OaBJICHUS CMCECH Pa3pCiKCHHBIX

ra3osB:

p=p1tp+..p

W3omponeccsl B pa3pekeHHOM Ta3e C TMOCTOSHHBIM
gucioM MoJiekKyl N (C TOCTOSHHBIM KOJHUYECTBOM
BEIIIECTBA V):

uzorepma (T = const): pV = const

uzoxopa (V = const):

p
— = const
T

u3obapa (p = const):
%4
— = const
['paduaeckoe mpeacTaBIeHnE H30MpoLeccoB Ha pV-, pT-
u VT- quarpammax.

OOBeIHEHHBII ra30BbIA 3aK0H:

pvV .
T = cons

JJIA TIOCTOAHHOI'O KOJIMYECTBA BCIICCTBA V.

2.1.13

HacrllmeHHble 1 HEHACBIIICHHEIE Tapsl. KauecTBennas

3aBUCUMOCTh IINIOTHOCTH W JAAaBJICHUS HACBIIICHHOI'O




mapa OT TEeMIEepaTypbl, UX HE3aBUCUMOCTH OT 00BbEMa

HACBILIEHHOIO I1apa

BrnaxnocTs BO3ayXa.

OTHOCHUTENbHAS BIAXKHOCTD:

2114 ™ Puapa(T)
LT (5 RS
WN3menenue  arperaTHbIX  COCTOSHMM  BEILECTBA:
2115 WCIIapeHUe U KOHACHCAs, KUIIEHUE )KUIKOCTU
WN3menenue  arperaTHbIX  COCTOSIHMM  BEILECTBA:
2116 IIJIABJICHUE U KPUCTAIUIA3ALUs
2.1.17 [IpeoOpazoBanue 3Hepruu B (ha30BBIX IEpexogax
2.2 TEPMO/JINHAMUKA
2.2.1 TennoBoe paBHOBeCHE U TeMIIepaTypa
2.2.2 BuyTrpennsisa sueprus
Tennomnepenaua kKak crnocod W3MEHEHHsS BHYTpPEHHEH
2.2.3 sHeprun 0e3 coBepuieHus paboTel. KoHBekus,
TEIUIONPOBOAHOCTD, U3JIy4E€HUE
KosmnuecTBo TENMNOTHI.
224 VY nenbHas TEMIIOEMKOCTh BEIIECTBA C:
Q = cmAT
VY nenbHas TemioTa napooodpaszoBanus L: Q = Lm.
225 VY nenbHas TernoTa miuasieHus A: Q = Am.
VY nenbHas TemioTa cropaHus ToImMBa q: Q = gm
DneMeHTapHas paboTa B TEPMOIUHAMUKE:
A =pAV
2.2.6
Brruucnenne pabotel mo rpaduky mporecca Ha pV-
JuarpaMmme
IIepBbIil 3aKOH TEPMOTMHAMUKH:
Q12 =AUz + Ay = (U2 = Uy) + 4Ap2
2.2.7
Annabara:
Q12 =0= Ay, = (U; — Up) = AUy,
028 Bropoii  3akoH  TepmoauHamuku.  HeoOpaTumsble

HPOLIECCHI




3.1

229

[Tpunimne! aeiictBus TemaoBbix mMamuH. KIT/:
0

@) @)

ZUHarp ZUHATD X Harp

]"]:

2.2.10

MakcumanbHoe 3Hauenue KII. [{ukin Kapno:

T.. —T. T
meax T = N =— = -1

HATD HATp

2.2.11

3.1.1

YPaBHCHI/Ie TEIJI0BOro OajaHca:

QI+QZ +Q3+: 0

OJIEKTPOIMHAMUKA

OJIEKTPUYECKOE ITIOJIE

DneKkTpu3anusi Tell U €€ MPOSIBICHUS. DIIEKTPUUECKUM
3apsn. JBa BHJIA 3apsna. DneMeHTapHbII
ANEKTPUYECKUMN 3apsi. 3akoH COXpaHEHUSA

QJICKTPHUYCCKOI'O 3apsaaa

B3aumopeiictBue 3apsioB. Toueunsle 3apsabl. 3aKOH
Kynona:
B OJIHOPOJHOM BELIECTBE C AUDICKTPUIECKON

IMPOHUIACMOCTBIO &

F=k|q1|-|1q: — 1 |‘.?1|{?;

g1 dmsg, 17

Onektpuueckoe none. Ero geiicTBue Ha 3JIeKTpUUECKUE
3apsiabl

Hanpsik€HHOCTD 31€KTPUYECKOTO MO

>

N F

qnpo61—xblfz'[

4
2

[Tone Toueunoro 3apsana: E, = k -

-

OJIHOpoaHOE 1oJIe: E = const.

KaptrHbl TMHMI HANPSY)KEHHOCTH ATUX MOJIEN

IToTeHIIMATEHOCTH OJICKTPOCTATUYCCKOI'O I10JIA.

Pa3HOCTh MOTEHIMATIOB U HAIIPSKEHUE:
A1z = q(p1 — ¢2) = —qAd = qU.

IloTenunanbHas OHEPIuAd 3apdaa B 3JICKTPOCTATUUICCKOM



none: W = q¢
A=-AW

HOTCHHI/IELTI SJICKTPOCTATUYCCKOI'O I10JIA:

¢_ﬂ
T q

CBs13b HaHpH)KéHHOCTI/I II0JIA 1 Pa3sHOCTH NOTCHIHUAJIOB

JUISL OTHOPOJIHOTO AekTpocTatuyeckoro mosst: U = Ed

HpI/IHHI/IH CyHepHOBI/IL[I/II/I SHCKTpI/IlIeCKI/IX HOJIGfII
E = E1 +E2+...,¢ = ¢1 +¢2+.--

[TpoBOHHMKY B 3JI€KTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBECHS 3aps0B: BHYTPU IIPOBOJHUKA
Et=0

BHYTPH U HA IIOBEPXHOCTH IPOBOJAHUKA () = const

I[I/ISJ'IeKTpI/IKI/I B QJICKTPOCTATUYICCKOM II0JIC.

Jusnexkrpudeckasi IpOHULIAEMOCTD BEILIECTBA €

Konnencarop. DineKTpoéMKOCTh KOHICHCATOPA!

q
C=—
U

BJ'ICKTpOéMKOCTB IIJIOCKOI'O KOHACHCATOpA:

£€9S

d

Hapanneanoe COCAMHCHNEC KOHACHCATOPOB:

q= Q1+q2+---'U1 = UZ =---'Cnapann_cl+62+-"

3.1.10 IlocaenoBareabHOE COCAUHEHHE KOHACHCATOPOB:

1 1 1
U=Up+Up i =Gz =, ;— =+ "+
nocJ 1 2

3HepFI/I$I 3ap}I)KeHHOFO KOHI[eHcaTOpaZ
3.1.11 U CU? 2
2 2 2C

3AKOHBLI ITIOCTOAHHOI'O TOKA

Cuta Toka:

3.2.1 Ag

ﬂu‘_u_}{,
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ITocrosiHubIM TOK: I = const
[ns mocrosiHHOrO TOKa q = It

VYcnoBus CcylecTBOBaHUS 3JIEKTPUUECKOTO TOKA.
Hanpsioxenne U u 3/IC E

3.23

3akon OMa 11 yyacTKa Lenu:

324

3.2.5

3.2.6

BJ'ICKTpI/ILIeCKOG COIIPOTUBJICHUC. 3aBHCHUMOCTD
COIIPOTUBJICHUA OJHOPOAHOI'O IMPOBOJHHKA OT €TI0
JJINHBI n CCUCHU. yI[e.]'IBHOC COIIPOTUBJICHUE

BCIICCTBA.

R:pg

Ucrounuku Toka. 3J]C ucTtouHmKa ToKa:

ACTOpOHHHXCl/IJ]

q

E =

BHyTpeHHee conpoTUBIIEHNE HCTOYHHUKA TOKA

3akoH OMa s MOJHOW (3aMKHYTOM) 3JEKTPUUECKOMN

uenu: E = IR + Ir, otkyna

E.r
= R

3.2.7

[TapayrenpHOE COEAUHEHNE TPOBOJIHUKOB:
I=I1+12+..,Ul1=02=..,
1 1 1

=—+—+..
Rnapann Rl R2

HOCHCHOB&TCHBHOC COCAUHCHUC ITPOBOAHUKOB:
Uu=ul1+02+..,I1=12=..,
RHOCJ'[ = Rl + R2+

3.2.8

Pa6ota snekrpuueckoro Toka: A = [Ut.
3akoH [[>xoyinst — JIeHna:
Q =I%Rt



33

3.29

3.2.10

3.3.1

332

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=?t

MOUHOCTB 3JEKTPUUECKOTIO TOKA!

A4
p="" =

At Ar—l
TerioBast MOIIIHOCTH, BbIAEISIEMAasi HA PE3UCTOPE:

P=PR=2=1U
R

Fa

MoniHOCTh HCTOYHHUKA TOKA:

Ar—s0
CBOOOIHBIC HOCHTENIM DJJICKTPHUUYECKUX 3apsI0B B
MPOBOJHUKAX. MexaHu3Mbl TPOBOJAUMOCTH TBEPIBIX
METaJUIOB, PAacTBOPOB U pPACIUIABOB 3JIEKTPOJIUTOB,

ra3oB. [TosynpoBoguuku. [1oaynpoBOoAHMKOBEIN MO
MAT'HUTHOE IT1OJIE

MexaHnyeckoe B3aUMOIEHCTBUE MAarHUTOB. MarauTHoe
none. Bekrop MarnutHOM —wuHAYKUMH. [IpuHIMnD

CyHepHO3I/IHI/II/I MAardmuTHBIX HOHeﬁ:
B = B1 + B2 +. ..

JIvHMM WHAYKOWA MarHATHOro nojia. Kaptuna imHUN
WHIYKIUU MAarHATHOTO OJIA IOJIOCOBOT'O u

HOI[KOB006paSHOFO IIOCTOAHHBIX MarHuTOB

OmnbiT Dpcrena. MarHuTHOE 10JI€ TIPOBOJTHUKA C TOKOM.
KaptuHa nuHMI MHAYKIIMA MarHUTHOTO IO JUIMHHOTO
MpSIMOTO  MPOBOJAHUKA M 3aMKHYTOTO  KOJIBIIEBOTO

MMPOBOAHUKA, KaTYIIKHU C TOKOM

333

334

Cuna Amnepa, e€ HanpaBJIEHUE U BEINYUHA:

F, = IBlsina

TAC O — YT'OJI MCKAY HAIIPaBJICHUEM IIPOBOJHUKA U

>

BEKTOpPOM B

Cuna HopeHua, eé HaIlpaBJICHHUC U BCIIMYNHA:



Frop =1 q | vBsina

-
>

1€ 0L — YIOJl MEeXAYy BEKTOpaMu v U B
JIB>KEeHME  3apsOKEHHOW  YacTUIbl B OJHOPOJHOM

MAargsuTHOM II0JIC

OJIEKTPOMATHUTHAA MH/YKIMA

IToTox BEKTOpa MarHUTHOM HHAYKIWHA:

® = B, S = BScosa
3.4.1

342 SBnenne  snexTpoMarHuTHOM — uHAykumu.  OJ1C
o UHIYKLIH

3aKOH AJIEeKTpOMarHuTHOM nHaykuuu dapajes:

3.4.3 AD

]-_Tf:__

v

O/1C uHIYKIMA B TPSMOM IIPOBOTHUKE JUTHHOM 1,

JBUKYILIEMCS CO CKOPOCTBIO
(vli)

344
B OZHOPOJHOM MarHUTHOM MmoJe B:

| E; |I= Blvcosa

-

IZIe 0. — YroJl MEXy BEKTOpoM B 1 Hopmaibio n

-
-

K IUTIOCKOCTH, B KOTOPOMH JIE’KaT BEKTOPHI [1v

- -
-

ecml LB, uv
| E; |I= Blv

3.4.5 ITpaBuiio Jlenna

NHIykTUBHOCTB: L = %I/IJ‘II/I ®=LIL

Camounnyknust. DJIC caMOMHIYKITUH:
34.6

AT
Eﬂ-=—L—L =Ll
Aty



3.5

3Hepr1/m MAarauMTHOTI'O ITOJISA KaTYIIKKU C TOKOM:

3.4.7 W = E
)

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbBI

KonebaTenbHbrit KOHTYP. CBoOoHBIC

ANIEKTPOMATrHUTHBIE Kosie0aHus B UJ1€aIbHOM

K0J1e0aTeIIbHOM KOHTYpE:

[4(7) = Gumsin( ot + @)
35.1 ]f['f:] =q, =, 00s( af +@p) =1 cos(cxf +@y)

®opmyina ToMmcoHa:

T = 2nVLC
OTKya w = o L
T  VJIC

CBsi3b aMILTUTY/IBI 3aps/ia KOHACHCATOpa ¢ aMIUIUTYIOU

CWJIBI TOKa HpPU CBOOOAHBIX 3JIEKTPOMArHUTHBIX

KoJIe0aHUAX B UICATBHOM KO0JIeOaTeTbHOM KOHTYpE:

o e

o

3aKOH  COXpaHEHHs  DHEPIMM B HJCAIBHOM
352 KoJIeOaTeIbHOM KOHTYDE:

BoeinyxxaeHHbie AJIEKTPOMAarHUTHBIE Kosie0aHusl.
333 Pe3onanc

Ilepemennbi  TtOk. IlpomsBomcTtBOo, mepenaya u
354 noTpedieHne 3JEKTPUUECKON IHEPTUH

cu- +Li“ _ cU-__. :H‘m _ const.

2 2 2 2

CBoiicTBa  DJIGKTPOMarHuUTHBIX  BOJH.  B3anMuas
355 OpUEHTAIMsl BEKTOPOB B JJIEKTPOMAarHUTHOW BOJHE B

BakyyMe: E L B 1 ;
3.5.6 [llxkana  NEKTPOMArHWTHBIX  BOJIH. lIpumeHenue




SJICKTPOMArdMTHBIX BOJIH B TCXHUKE U 6BITy

3.6

OIITHUKA

3.6.1

IIpssmonuHeiiHOE pacnpocTpaHeHue cBeTa B

oaHOpoHOM cpene. Todeunslil uctounuk. Jlyd cBera

3.6.2

3aKOHBI OTpaXCHUs CBETA.

a=p

ol p

Ve

3.6.3

[Toctpoenue n300paxeHuii B MIOCKOM 3epKae

3.6.4

3aKOHBI IPEJIOMIICHUS CBETA.
IIpenomnenue ceera:

nysina = n,sinf.

AOGCOMIOTHBIN NTOKA3aTeNb MPETOMIICHHUS:

Cc
Nasc = ;

OTHOCHUTEIBHBIN MOKAa3aTeIb PEIOMIICHUS:
n, 1

nOTH
1 V2

Xox 1ydeil B mpu3Me.
1"1 = 1'2 - 1?1}.1 = .”2}.2
CooTHOLIEHHE YacTOT U COOTHOLIEHHWE JJIMH BOJIH IpU

nepexoae MOHOXPOMATHYECKOI'0 CBETA YCPE3 IpaHUIY

pa3aciia ABYX OITUYCCKUX CPCA:

3.6.5

nH,<mn 1y

ny

anp

[TomHOE BHYTpEHHEE OTpaKEHUE.

Hpe,[[eﬂbHLIfI YIroJI IOJIHOTO BHYTPECHHETO OTPAKCHUA:

. 1 np
Sinay, = =—
Noru nq




3.6.6

3.6.7

3.6.8

Coluparomye U pacceuBaroIIKe JIUH3BL. TOHKas JHH3A.
@DOKyCHOE pacCTOSTHUE U OINTHUYECKasl Cujia TOHKOM

JIMH3bI:

VBenuuenue, JapaeMoe JIMH30M:

h |fl
'=0="a

F

F\ h
f

e

B ciyuae paccenBaronieit JIMH3bI:

1
D F=—0,
0= DO

h |fI
[=—=—1
H d

Xoxa Jyda, MpOUIENLIET0 JMH3Y MOJ IPOU3BOIbHBIM
yIJIOM K €€ TIIaBHOM omnrtuyeckod ocu. Iloctpoenue
N300paXeHU TOYKU M OTpe3Ka MpsIMOW B COOMpAIOIINX

H paCCCUBAOIHNX JIMH3aX U UX CUCTEMAX

3.6.9

3.6.

dotoanmapar Kak onThdeckuil mnpubop. I'ma3 kak

OIITUYCCKaA CUCTEMA

WUnrtepdepenius  cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMIOJEHUS MaKCUMYMOB U MHUHHMYMOB B
UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(Aa3HBIX

KOTCPCHTHBIX HCTOYHHUKOB:



A
MAKCIIMYMBI — A =2m:: m=0,£1.+2 +3

vl
MITHIIMYMET — A= 2m+l_];, m=0+1+2+3

Hudpakmus ceeta. Judpakuronnas pemérka. Y clioBue

HAOJIIO/ICHUS TJIaBHBIX MAKCHMyMOB IIPH HOPMaJbHOM

3.6.11 MaJICHUM MOHOXPOMATHYECKOr0 CBETA C JUIMHOW BOJIHBI
A Ha peméTKy ¢ nepuoaoM d:
dsing,, =mi,m=0,+/-1,+/-2,+/-3,..
3.6.12 Hucnepcus ceera
4 KBAHTOBAA ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIN3M
411 I'mnoresza M. Ilnanka o kBantax. ®opmyna Ilnanka: E =
o hv
®dotonbl. JHeprus GoToHa:
E=hv= he _
=hv =—=pc
4.1.2
Nmnynsc ¢poToHa:
_E h h
P=C=7C ™7
413 ®oroadpdexr. Ombitet  A.I.  CromeroBa. 3aKoHBI
o dororddekra
VYpaBHenue DitHiTeiiHa 1151 poTodPdexra:
h
ECI)OTOHa = ABbIXOﬂa + EKHHmaX' rae Ecl)OTOHa =hv = TC'
hc
4.14 Apsixoma = M = 7
Kp
2
mv
Ervunmax = zmax = eUsan
[laBienue ceera.
415 JlaBneHue cBeTa Ha  MOJHOCTBIO  OTPAXKAIOUIYIO
o MOBEPXHOCTh M HA MOJHOCTHIO  MOIVIOIIAIONIYIO
MIOBEPXHOCTh
4.2 OU3MKA ATOMA



4.2.1 [Inanerapnast Moaenb aToMa
[Toctynatel bopa. U3nyuenue u morsiomieHne GOTOHOB
MpU TMEepexojie aTomMa C OJHOTO YPOBHS DHEPruu Ha
422 Apyrou:
he
hvm:r = = |‘En _Em|
Y
JIuHeityaTpie CIEKTPHI.
CnexkTp ypoBHEH 3HEPruu aTomMa BOJ0pOia:
423
—13,63B
E =——— n=123 _
n*
4.3 OU3MKA ATOMHOI'O A1IPA
431 Hyxnonnas mopnens sigpa Ieiizenbepra — HBaHeHko.
o 3apsin saapa. MaccoBoe yucio sigpa. M3oTormnsl
PannoakTuBHOCTB.
Aunbda-pacna;
A A4 4
- X—>.Y+ ;He
bera-pacnan.
432 DNEKTPOHHEIN B-pacna;
A A 0 -
X7 Y + je+v,
[Tozutponnslii B-pacnan:
A A 0= , o,
s X—=2 Y + je+ v,
IN'amma-usnydenue
3aKOH paIMOAKTUBHOTO pacraja:
-t
N(t) = Ny % 2T
433
IlycTh m — Macca paiMOaKTUBHOIO BellecTBa. Torna
-t
m(t) =mgy* 2T
434 Anepubie peakunu. JleneHue u CUHTE3 Alep
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