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INOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 10 (Qu3MKke Ha YpPOBHE CpPEIHETO OOIIero 00pa3oBaHUA
pa3zpaboTaHa Ha OCHOBE MOJOXKEHUH U TpeOOBaHMI K pe3yjbTaTaM OCBOCHUS
OCHOBHOU oOpa3oBaTeibHOM mporpammebl, mnpenacraBieHHbix B @I'OC COO, a
Takke ¢ yu€TtoMm deaepanbHoil pabodeit mporpammbl Bocniutanus U Konuenuuu
npenogaBaHus yueOHoro npeamera «dusmka» B 00pa30BaTENbHBIX OPraHU3ALUAX
Poccuiickoit  ®deneparuu,  peaM3yrOUIMX  OCHOBHbIE  00pa3oBaTeIbHBIC
pPOrpamMMBl.

[Iporpamma no ¢gu3suke onpeaenser o0s3aTeIbHOE MPEAMETHOE COJIEPKAHKE,
YCTAHABJIMBAET PEKOMEHIYEMYIO MOCJEI0BATEIbHOCTh U3YYEHUSI TEM U pa3JIEoB
y4eOHOro mnpeameTa ¢ y4€TOM MEXMNPEIMETHBIX M BHYTPHUIPEAMETHBIX CBSI3EH,
JOTUKA  y4eOHOro TMpollecca, BO3PACTHBIX OCOOEHHOCTEH  O0y4arouuxcs.
[Iporpamma 1o ¢usnke AaET TPEACTaBICHHE O LENAX, COJAEp)KaHWHU, OOmIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M PA3BUTUSA OOYYaAIOIIUXCA CPEICTBAMMU
ydebHoro npeamera «Pusnka» Ha yriyOJEéHHOM ypOBHE.

N3yuenne kypca (Qu3MKd YriiyOJE€HHOrO YpOBHSI IO3BOJISIET pPEaTn30BaTh
3aJ]aul NpOoQPecCHOHAIBHON OPUEHTALIMU, HANPAaBJICHO HA CO3/IaHME YCJIOBUH Ui
MPOSBIICHUS] CBOUX MHTEJUIEKTYaJIbHBIX M TBOPYECKHX CHOCOOHOCTEN KaKIbIM
OoO0yyaroumMmMcsi, KOTOpble HEOOXOIMMBI JJisi MNPOAODKEHUs 0Opa3oBaHUS B
OpraHu3anusix MnpodecCHOHANBHOrO 00pa3oBaHUs MO pa3Iu4YHbIM  (PU3UKO-
TEXHUYECKUM U MH)XEHEPHBIM CHELUATBHOCTSM.

B nmporpamMe 1o (¢usMke ONpeneistoTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (DU3MKHU Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHus: TUYHOCTHBIE,
MeTanpeAMeTHbIe, TpeaMeTHble (Ha  yrnyOonéHHoM — ypoBHe).  Haydno-
METOJIOJIOTMYECKON OCHOBOM JIJIsi  pa3paboTkKu TpeOOBaHUUA K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yibTaTaM OOy4aloUIMXCs, OCBOMBILIUX
nporpaMMmy 1m0 (u3uKe Ha YypOBHE cCpenHero oOimero oOpa3oBaHusi Ha
yrayOiaEHHOM YpPOBHE, SIBJISIETCSI CHCTEMHO-JIEATEIbHOCTHBIN MOAXO/,.

[Tporpamma o (pusmKe BKITIOYAET:

IUIAaHUPYEMBIE pe3yJbTaThl OCBOEHUSA Kypca (U3MKM Ha YriayOnEHHOM
YpOBHE, B TOM YHCJIE IPEIMETHBIE PE3YyJIbTaThI 10 TOAAM OO y4EHHMUS;

cozepxanue yueOHoro npeamera «Ousukay» 1o rogaM o0y4eHus.

[Iporpamma 1o @Qu3MKe WMeEeT NPUMEPHBIM XapakTep M MOXET ObITh
UCIOJIb30BaHa YYUTEIAMH (PU3HUKU I COCTABIEHUS! CBOMX PabOUYUX MPOTrpaMM.

[TporpamMma 1o ¢u3MKe HEe CKOBBIBAET TBOPUYECKYI0 MHHUIIMATHUBY YUYUTEIEH U
OPEOCTaBISIET BO3MOXKHOCTU JUIS  peaju3alyyd Pa3IM4HbIX METOJIUYECKHX
NOJIXOM0B K TNPENoJaBaHHui0 (U3MKM Ha YIrIyOJIEHHOM YPOBHE NpU YCIOBHH
COXpaHeHUs 0053aTeIbHON YacTH COJIep)KaHus Kypca.



®dusrka Kak Hayka O HamOoJjiee OONIMX 3aKOHAaX NPUPOABI, BBICTYyHAs B
Ka4yecTBe yueOHOro ImpeaMeTa B IIKOJE, BHOCUT CYLECTBEHHBIN BKJIal B CUCTEMY
3HaHMI 00 okpyxkaromeM mupe. [IkonbHbINA Kype pU3MKN — cHCTEMOOOpa3yroui
IUI €CTECTBEHHO-HAYYHBIX YUYE€OHBIX NMPEAMETOB, MOCKOIbKY (DPU3UUECKHE 3aKOHBI
JeXaT B OCHOBE MPOILIECCOB M SIBICHUN, H3ydyaeMbIX XHUMHUEH, OHOJIOTHEH,
buzmdeckoir reorpadueit M actpoHommei. Mcmonp3oBaHME MW aKTHBHOE
OpUMeHeHne (U3NYECKUX 3HAHUN ONpeAeNIo XapakTep U OypHOe pas3BHUTHE
pazHoOOpa3HbIX TEXHOJIOTMM B cdepe HSHEPreTuKu, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, TMOJYy4YEeHHUs] HOBBIX MAaT€PHAIIOB C 3aJaHHBIMU CBoOilcTBamu. M3yueHue
(Gu3MKKM BHOCUT OCHOBHOM BKJaJg B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOM
KapTHUHBI MuUpa oOydaromierocs, B (JOpMUPOBAHUE YMEHHUH MPUMEHITh HAYyYHBIH
METO/] TO3HAHUS TIPU BHIMIOJIHEHUU UMH YYEOHBIX UCCIEIOBAHUM.

B ocHoOBY kypca (hu3MKU Ha ypOBHE CPEHEr0 00LIero o0pa3oBaHus MOJ0KEH
PAA e, KOTOPbIE MOKHO PacCMaTpUBaTh KaK MPUHLHUIIBI €0 TOCTPOECHHUS.

Hoea uyenocmnocmu. B COOTBETCTBUU C HEU KypcC SIBISIETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COACP)KUT MaTepuai U3 BCEX Pa3AesioB (PU3UKH, BKIIIOYAET Kak
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoena zemepanuzayuu. B COOTBETCTBMM C HEW Marepuall Kypca (HU3MKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIisieTcs
dbopMUpoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pWH, BEILECTBE U
noJe.

Hoea 2ymanumapuzayuu. EE peanuzaiiusg NOpeanosiaracT HMCIOIb30BaHUE
T'YMaHUTApHOTO TOTEHIHaa (DU3NYECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHUYECKUMU TIPOOIEMaMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dpusuku yriyOoaéHHOTO ypoBHS
MIPEANONAraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKHUX M TEXHOJIOTMYECKHUX
IIPUJIOKEHUM M3Y4YEHHBIX TEOpUM M 3aKoHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTABICHUNA W COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3Konocuzayuu peanusyercs IOCPEACTBOM BBEICHUS JJIEMEHTOB
COJICpP)KAHMsI, TOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKU M TEXHOJOTMU, a TaKXe OOCYXKICHHUS
Ipo0JIEM pallMOHAIBLHOTO MPUPOAOIOJIE30BAHUS U HKOJIOTHYECKO 0€30aCHOCTH.

OcBoeHue coaepkaHusi MporpaMmMbl 1Mo GU3UKE JOKHO OBITH MOCTPOCHO Ha
IPUHITMIIAX CUCTEMHO-AESITEIbHOCTHOTO noaxonaa. s ¢usuku peanusaius dTUx
IPUHIIMIIOB 0a3upyeTcs Ha UCIOJIb30BAaHUU CAMOCTOSITENHHOIO HKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIIEro ¢akropa ydeOHoro mporecca. s yriayOiaéHHOro
YPOBHA — 3TO CHCTEMAa CaMOCTOSATEIBHOIO YYEHHYECKOIO0 3SKCIEPUMEHTA,



BKJIIOYAIOIIETO (DPOHTAIbHBIE YYEHUYECKHUE OIbITHI NPU H3YYEHUU HOBOIO
MaTtepuana, JJaboparopHbie paboThl U pabOTHI MpakTUKyMa. [Ipy 3TOM BO3MOXKHBI
nBa crocoba peanuzanuu  (U3MYECKOro TNpakTUKymMa. B mepBoM ciydae
MPaKTUKYM MpoBoauTcs oo B koHie 10 u 11 kiaccoB, nubo0 mocie mepBoro u
BTOPOrO TOJYrOAMM B KaXJOM M3 3THX KjaccoB. Brtopoil cmocod — 3To
UHTErpaius paboT MpakTHKymMa B CHCTEMY JabOpaTOpHBIX pPabOT, KOTOpPHIC
IPOBOJATCS B Tpoliecce u3ydeHus pasnuena (temsi). [Ipu 3ToM mojg padotamu
NPaKTUKyMa MIOHUMAETCsI CaMOCTOSITEIbHOE MCCIE0BAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOTr0, 000OIIEHHOTO BUAa 0€3 MOIaroBOi WHCTPYKIIHH.

B mnporpamme mo (Qu3mke cucTeMa YYEHHUYECKOTO JKCIEPUMEHTA,
nabopaTopHBIX pabOT M MpPAaKTHKyMa MpeACTaBlieHa €AUHBIM repeuHeM. Buioop
TEMaTUKH IS 3TUX BUAOB YYCHHYECKUX TPAKTHUYECKUX PabOT OCYIIECTBISICTCS
y4aCTHUKaMU 00pa30BaTeIbHOIO Mpoliecca UCXOAS U3 0COOCHHOCTEN MOYpOYHOTO
IUTAHUPOBAHMUS W OCHamleHusi kabunera Qusuku. [Ipu sTOM obOecrneymBaeTcs
OBJIaJICHHE OOYyYalOIMMUCS YMEHHUSIMU TMPOBOJUTH TMpPSMble U KOCBEHHBIC
M3MEPEHHUsI, UCCIECTOBAaHMUS 3aBUCUMOCTEH (U3WYECKUX BEITUYUH M IOCTAHOBKY
OTTBITOB TIO TTPOBEPKE MPE/ITI0KEHHBIX THITOTE3.

bonbiioe BHMMaHWE YIEISETCS PEIICHUIO PAcUETHBIX M KauyeCTBEHHBIX
3amad. [lpu 3TOM 111 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/a4d C SIBHO
3aJlaHHON Y HESIBHO 3aJIaHHON (PU3NYECKOW MOJIEIbI0, MO3BOJISIONINE MTPUMEHSTh
M3YyUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOTO pasfeia Kypca, Tak |
UHTErpUpys MPUMEHEHNE 3HaHUM U3 Pa3HbIX pa3fenoB. [[J1s KadyeCTBEHHBIX 3a7a4
IPUOPUTETOM SIBIISIIOTCST  3a/IaHMsl Ha OOBSICHEHHE/NpE/CKa3aHue MPOTEKAHUS
(bu3nyuecKuX SIBJICHUI W MPOIECCOB B OKPYKAIOIIECH >KU3HU, TpeOyromue BbIOOpa
dbuznuecKkoi MOACIH SISl CUTYaIluU MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ T1pedoBanusimu DPI'OC COO k wmarepualibHO-
TEXHHYECKOMY OOECIICUCHUI0 Y4eOHOro mporecca Kype (U3NKUA YriayOJIEHHOTO
YPOBHSI Ha YpOBHE CpeHEro o0Iiero o0pa3oBaHusl JOKEH U3Y4aThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kaOuHere (U3UKM JIOJDKHO OBITH HEO0OXOAMMOE
nabopaTopHOEe OOOPYJIOBaHHME [JIsl BBIMOJHEHUS YKA3aHHBIX B IMPOrpPaMMeE IO
bu3nKe Y4EeHHMYECKUX OIbITOB, JAOOpATOPHBIX PadOT U pabOT MpakTHUKyma, a
TaKXe IEMOHCTPAIIMOHHOE 000PY/I0BaHNE.

JleMoHCTpanimoHHOEe 00OpyAOBaHUE (HOPMHUPYETCS B COOTBETCTBUHU C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTH U  OOECIIEYMBACT IOCTAaHOBKY
NEPEYNCICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTPAIMA IS
UCCIICIOBAHUS  W3Y4YaeMBIX SIBJICHUH M  TPOILECCOB, OMIUPHUUYECKUX U
(G yHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MTPHUMEHEHUH.

JlaBopatopHoe 00o0pyJa0BaHUE [JISI YUYCHHMUECKHUX MPAKTUUYECKUX padoT
dbopMupyercst B BUAC TEMaTHYECKUX KOMILJIEKTOB M OOECIEeYMBAETCs B pacuére



OJTHOTO KOMIUIEKTa Ha JABYX oOydaommxca. TeMaTH4ecKue KOMILUIEKThI
1a00paTOpHOro O0OpPYIOBaHUS JOJDKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUHU AHAIOTOBBIX M HU(POBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUE LIU(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMHM LIEJIIMU M3y4eHUs (PU3UKH B 00IIEM 00pa30BaHUHU SIBIISIFOTCS:

dbopMupoBaHUE WHTEpPECAa U CTPEMJICHHS OOY4YaIOIIMXCS K HAYYHOMY
U3YUYEHUIO TPUPOABI, pa3BUTHUE UX HUHTEIUIEKTYyalbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUM O HAyYHOM METOJE MO3HaHUSA M (HOpMUPOBaHUE
MCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

dbopMupoBaHruEe Hay4HOTO MHPOBO33PEHHUS KaK pe3yjbTaTa M3y4eHHUS OCHOB
CTPOEHHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHuE YMEHUN OOBSICHSITH SABJICHUS C UCIOJIb30BAHUEM (PU3NYECKUX
3HaHUU U HAYYHBIX JJOKA3aTeNbCTB;

dbopMupoBaHuE TPEACTABICHUN O ponu (PU3UKU I Pa3BUTUSA JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEJICTaBIECHUA O BO3MOXHBIX cdepax Oynyiuen
OpoEeCCUOHANBHON JESTEIbHOCTH, CBSA3aHHBIX C (DU3UKOW, IOATOTOBKA K
JanbHeHIIeMy OOy4EHHIO B 9TOM HalpaBICHUH.

JlocTrkeHne 3TuX Lejaed o0ecreyuBaeTCsl pelieHneM CIIEeIYIoNINX 3ajad B
mpoliecce U3ydeHus Kypca (pU3uKy Ha YpoBHE CpPEAHEro 00IIero 00pa3oBaHus:

MpPUOOPETEHUE CUCTEMBI 3HAHUN 00 OOIMIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpUSX,  BKIOYas  MEXaHWKY,  MOJEKYJISpHYI0  (HU3HUKY,
AEKTPONHAMUKY, KBAHTOBYIO (DU3UKY U SJIEMEHTHI aCTPODHU3HKH;

dbopMupoBaHuEe YMEHHUI MPUMEHATh TEOPETUYECKUE 3HAHUS AJI1 OOBSICHEHHUS
bu3nueckux SBICHUN B TPUPOAEC W JJIA NMPUHATHUS TPAKTUUECKUX PEHICHUH B
MMOBCEAHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEIIEHUS pa3MUYHbIX 3a7ad C SBHO 3a/JaHHOM
dusznueckoil MOENbI0, 3a/lay, MOJAPAa3yMEBAIOIIMX CAMOCTOATENILHOE CO3/IaHKE
¢u3nyeckoil MOJAENH, aaeKBAaTHOM YCJIOBUSIM 3ajjadud, B TOM 4YHCIE 3ajad
UHKEHEPHOT'O XapaKTepa;

NOHUMaHHWE (U3UYECKUX OCHOB W TIPUHIMIIOB JEHCTBUS TEXHUUYECKUX
YCTPOWCTB M TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUSA Ha OKPY>KAIOILIYIO CPENY;

OBJIQICHUE METOAAMM CaMOCTOATEIbHOIO IJIAHUPOBAHUS W IPOBEACHUS
(¢U3NYECKUX OKCIEPUMEHTOB, aHAIM3a © HMHTEpOpeTanuu  uHopMaIii,
OIpeieJICHUs TOCTOBEPHOCTH MOJyYEHHOTO PEe3yJIbTaTa;

CO3[IJaHUE YCJIOBUW MJsi pPa3BUTHS yMEHUN MPOEKTHO-HCCIIEIOBATENbCKOM,
TBOPYECKOM JEATEIbHOCTH;



pa3BUTHE UHTEpeca K chepam MpoPecCHOHATLHON NeATeIbHOCTH, CBSI3aHHOM
¢ GUBHUKO.

B coorBerctBun ¢ TtpedoBanusimu DPI'OC COO yrinyOnéHHBIA ypOBEHb
u3ydyeHuss ydeOHoro mpeamera «@Pu3nMKa» Ha YpPOBHE CPEIHEro OOIIEro
o0Opa3oBaHusl BbIOMpaeTcss OOYYaIOIIMMHUCS, [UIAHUPYIOIIUMH TPOAOHKEHHE
00pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

Ha u3yuenue ¢usuku (yriyOon€HHBIA ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcst 340 yacos: B 10 kiacce — 170 yacoB (5 yacoB B HEEIIO),
B 11 knacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipenmaraemeiii B mporpamme Mo (u3uKe TepedyeHb Tab0paTOpHBIX W
MPAKTUYECKUX padOT SBIACTCI PEKOMEHJOBAaHHBIM, YYHTENb JelaeT BhIOOD
MPOBENICHUS JIA0OPATOPHBIX PAOOT W OMBITOB C YYETOM WHIUBHUIYATbHBIX
0COOEHHOCTEH 00yUJaroIIUXCs.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazgen 1. HayuyHblid MeTOX TO3HAHMS PUPOIbI.

®dusuka — QyHIaMeHTaIbHAsA Hayka o npupoje. Hayunblit MeTo TO3HAHUS U
METO/Ibl UCCIIEIOBAaHUS (PU3NUECKUX SIBICHUIA.

OKCHepUMEHT U Teopus B Ipoliecce Mo3HaHus npupoasl. Habmonenue u
AKCIIEPUMEHT B (PU3HUKE.

CnocoObl u3MepeHusi (U3MUECKUX BEJIMYMH (aHAJIOroBble M IU(POBHIE
MU3MEPUTEIIbHBIE PUOOPHI, KOMIIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHUd  (PU3MYECKUX  BEIMYMH  (a0CONOTHAs |
OTHOCHUTEJIbHA).

MonenupoBanue QU3NUECKUX SIBICHUN U MPOLIECCOB (MaTepuaibHas TOYKA,
a0CoONIOTHO TBEPAOE TENOo, HACabHAS >KUAKOCTb, WACAIBbHBIA Tra3, TOYECUHBIN
3apsan). ['unoresa. @u3nueckuil 3aKOH, TPAHULBI €r0 IPUMEHUMOCTH. Du3nyeckas
TEOpHS.

Ponb u Mecro ¢usuku B (HOpMHPOBAHUM COBPEMEHHON HAay4YHOW KapTHHBI
MHpA, B IPAKTUUECKON 1€ATETLHOCTH JIFOIEH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

W3MepeHre cuiibl TOKAa W HANpSKEHUs B LIENMH MOCTOSHHOTO TOKa MpH
MIOMOIIIM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ HM(PoBoil naboparopueit no ¢uszuke. [Ipumepsl usmepeHus
($u3MUeCKUX BETUYUH MIPU MOMOIIHM KOMIIBIOTEPHBIX JATUUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanundeckoe nBHKeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBH)KEHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3aJja4l MEXaHUKHU.

Panuyc-BekTop MarepuanbHOW TOYKH, €ro MNPOEKUHWH HAa OCH CHUCTEMBI
KoopauHar. TpaekTopus.

[lepemelienne, CKOpOCTb (CpeaHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHE MaTEpPUAIBHOM TOYKH, UX IMPOCKIUU HA OCH CUCTEMBI KOOpPIAUHAT.
CroxeHune nepeMenieHuii U CII0KEHUE CKOPOCTEM.

PaBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSAMOJIIMHENHOE NBUKEHUE. 3ABUCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHHSI U IyTH MAaTepUaIbHOW TOUYKU OT BPEMEHU U HX
rpaduxmu.

CBoOogHoe TmajeHue. Y CKOpeHHe CBOOOMHOro majeHus. [[BrkeHue Tena,
OpOILIEHHOI0 TOJl YrJOM K TOPU30HTY. 3aBUCUMOCTh KOOpPAMHAT, CKOPOCTU M
YCKOPEHHUSI MaTepUaIbHON TOYKU OT BPEMEHH U UX IpadUKu.



KpuBonuneitnoe  aBuwxkeHue. JIBkeHWe  MarepuaibHOW  TOYKH IO
OKPYXKHOCTH. YTJOBasg U JHUHEHHas ckopocTh. [lepron m vacrora oOpaiieHus.
LenTpocTpemMuTenbHOE (HOPMAIbHOE), KacaTellbHOE (TaHT€HIMAILHOE) U TOJIHOE
YCKOPEHUE MATEpUaIbHON TOUKHU.

TexHnueckne yCTPOWCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: CIUAOMETD,
JNBIKCHUE CHapsJOB, IEMHbIC, MIEeCTepEHYAThie UM PEMEHHbIC IepeayH,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpauuu.

Mogenb cucTteMbl OTCUETA, WILTIOCTPALUS KMHEMATUUYECKUX XapaKTEPUCTUK
JIBIKCHUSL.

CriocoObI BiccTeIOBaHUS JBUKEHUH.

Nnnroctpanus npeieabHOro nepexoaa 1 U3BMEpPeHUe MrTHOBEHHOU CKOPOCTH.

[IpeoOpa3zoBanue ABUKEHUHN C UCTIOIB30BAHMEM MEXAHU3MOB.

[Tagenue Ten B BO3yX€ U B pa3peKEHHOM MTPOCTPAHCTRE.

HaGmonenue ABukeHUs Tena, OPOIIEHHOIrO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HanpagiieHre CKOpoCTH MpHU JIBUXKEHUU 110 OKPY>KHOCTH.

[IpeobpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTEH, TPACKTOPHM, CKOPOCTEW ABUKEHUA OJTHOTO M TOTO XK€
TeJa B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3yyeHne HEpaBHOMEPHOTO JBUKEHUS C LEIbIO ONPEACICHUS MTHOBEHHOU
CKOpPOCTH.

N3mepeHue ycKkOpeHUs: TIpU MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBHYKEHUU
10 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHH NPU PaBHOYCKOPEHHOM
JBU>KCHUU.

N3mepenue YCKOPEHUS CBOOOAHOTO  TAaJCHHS (pEeKOMEH0BAHO
UCII0JIb30BaHKE ITU(POBOI 1abopaTopun).

N3ydyenune [nBMKEHUs Tena, OpOIIEHHOro Tropu3oHTadbHO. I[IpoBepka
TUNOTE3bl O MPSIMOM MPOMOPLMOHAIBEHON 3aBUCUMOCTH MEXIY JaIbHOCTHIO
MOJETA ¥ HAYaJIbHOM CKOPOCTBIO TENA.

N3ydyeHne ABWKEHHS Tella MO OKPYKHOCTH C TOCTOSIHHOM MO MOMIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TepuoAa OOpallleHusi KOHUYECKOTO MasTHHUKA
OT €ro MapaMmeTpoB.

Tema 2. /lunamuxa.



ITepeiii 3akoH HproTtona. HMHepuuanbHbie cucTeMbl oTcuéra. [IpuHiun
oTHocutelbHOCTH ['anmunes. HenHepuuanabHble CHCTEMBI OTCYETA (OMpPEACIICHHUE,
MIPUMEDBI).

Macca tena. Cuina. [IpuHumn cyneprno3uiuuu CHil.

Bropoii 3akoH HeroTOHA 111 MaTepUAIBHON TOYKH.

Tperuit 3akoH Hpr0TOHA 111 MaTeprUaIbHBIX TOYEK.

3aKOH BCEMHUPHOrO0 TATOTEHUSA. OKBUBAJEHTHOCTb T'PABUTALIMOHHOW U
VHEPTHOU MacCCBI.

Cuna tspkecTd. 3aBUCHUMOCTh YCKOPEHHUS CBOOOJHOIO MaJ€HHUs] OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHEThl W OT Treorpapuyeckol MmuUpoThl. JIBHKeHHe
HEOECHBIX TeJl U MX CyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckas CKOPOCTb.

Cuna ymnpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmxkyunierocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe tpenue. Cuiia TPEHUSI CKOJBXEHUS U CHJIA TPEHHS
nokost. Koapduuuent tpenus. Cusia CONpPOTUBICHUS TMPH JABMKCHUU Tella B
AKUJIKOCTH WU rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO JIBUYKEHHUS.

Hasnenue. ['mapocratnueckoe napnenue. Cuna Apxumena.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHl: MOALIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

Hab6mtonenre IBUXKEHUS TNl B MHEPIIUATIBHBIX U HEMHEPIIUATbHBIX CUCTEMAaX
OTCYETA.

[TprHOMIT OTHOCUTEIBHOCTH.

Kauenue JByX UMIMHAPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIbHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE  pAaBHOACUCTBYIOIIEW  MPUIIOKEHHBIX K TEIy CUI €
IIPOU3BEICHUEM MACChI TEJIA HA €r0 YCKOPEHHUE B MHEPLMAILHON CUCTEME OTCYETA.

PaBeHCTBO cuJi, BOSHUKAIOIIMX B PE3YJIbTATE B3aUMOACHCTBUS TEI.

N3mepeHue Mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOABEME U MA/ICHUH.

LleHTpoOeKHBIE MEXAHU3MBI.

CpaBHeHUE CUJI TPEHUSA MTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomol, npaKkmuxKym.

W3MepeHre paBHOACUCTBYIONIEH CUJI MPU JBUKEHUU OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCUMOCTH BpPEMEHHU JABWKEHUS Opycka IO
HAKJIOHHOM IIJIOCKOCTH Ha 3aIaHHOE PACCTOSIHUE OT €r0 MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIHUX B IPYKUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

N3ydyeHne NBUKEHUS CUCTEMBI Tell, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepes
NErKui OJIOK.

N3mepenue kodpdunreHTa TpeHUs: MO BeIUYUHE YrioBoro koddduiimenrta
3aBUCUMOCTH Frp(N).

HccnenoBanue nBUXEHUS OpycKa M0 HAKIOHHOW IJIOCKOCTH C MEPEMEHHBIM
K03 (OULIMEHTOM TPEHHUSI.

N3ydeHune IBM>KEHMS Tpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomtotHo TBEpAoe Teno. llocTymarenbHoe M BpamlaTeNbHOE ABU)KEHUE
TBEpAOro Tena. MOMEHT CHJbl OTHOCUTEIBHO OCU BpalleHus. Ilnedo cuibl
CrnoxxeHue cui, NPUIIOKEHHBIX K TBEPIOMY Telly. LIeHTp TskecTu Tena.

VY ciioBus paBHOBECHS TBEPIOTO TENA.

YcToitunBoe, HEyCTOWYMBOE, O€3pa3IMUHOE PABHOBECHUE.

TexHnueckne YCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIUTEHH,
CTPOMUTENbHBIA KPaH, PEIIETUAThIE KOHCTPYKIIUH.

Hemoncmpayuu.

VY ciioBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

HccnenoBanue ycinoBUUW PpPAaBHOBECHsSI TBEPAOrO TeEJla, HMMEIOLIET0 OCh
BpAILCHHUS.

KoHcTpynpoBaHne KpOHIITEWHOB M pacu€T CHII YIPYTOCTH.

N3ydyeHune ycTOMYMBOCTH TBEPAOrO TEJA, UMEIOLIETO MJI0MAAb OMOPBI.

Tema 4. 3axonwl coxpanenusn é mexanuke.

HNmirynbsc MaTepranbHOM TOYKH, CUCTEMBI MaTepUaIbHbIX TOYEK. LlenTp mace
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBMKEHUM LIEHTPa Macc.

MMITyJIbC CHITIBI M U3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHS UMITYJIbCa.

PeakTuBHOE BUKEHHE.

MoMeHT uMmIlynbca MaTepualibHOM TOYKM. [IpencraBieHne o coxpaHeHUU
MOMEHTa UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

Pabora cunbsl Ha MajJoM W Ha KOHEYHOM nepeMeunieHuu. Ipaduueckoe
pesicTaBiIeHuEe pabOThl CUJIBL.

MoO1HOCTb CUIIBL.

Kunernueckass 3Heprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KUHETUYECKOU SJHEPTUU MATEPUATIbHON TOYKHU.



[loTeHUMaIbHBIE W HENMOTEHUWANbHbIE CWIbl. [loTeHIManbHAsE HHEPrus.
[TotenmnuanbHas sHEeprust ynpyro aehopMHUpOBaHHON NpykuHbl. [loTeHnnanbpHas
DHEpPrus Tena B OJHOPOJHOM TpaBUTAMOHHOM Imone. [loreHnmansHas sHeprus
Tela B TPAaBUTAIMOHHOM T0OJI€ OJJHOPOJHOrO IIapa (BHYTpH M BHE mapa). Bropas
KOCMHMYECKasA CKOPOCTh. TPETh KOCMUYECKAS] CKOPOCTb.

Csi3b  paOOThl HEMOTCHIIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHMYeCKOU
SHEPIUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUH.

VYpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyumM sl MACATbHOW JKUIAKOCTH KAK CIEACTBUE 3aKOHA
COXPAHEHHS] MEXaHUYECKOW JHEPTUU.

TexHnueckrne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: IBUKEHUE PAKET,
BOMOMET, KOMEpP, NPYXKUHHBIN MHCTOJET, THUPOCKON, (PUTypHOE KaTaHWe Ha
KOHBKax.

Hemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE IBHXKEHHE.

N3mepenne MOITHOCTH CUJTBI.

W3MeHeHue sHepruu Tefa Mpu COBEPIICHUH padOoTHI.

B3anMHble NpeBpanieHruss KWHETHYECKOM WM IOTEHUHMAIBHOW HSHEPIrUM IpU
JNEUCTBUM HA TEJO CUJIBI TSIKECTU U CUJIBI YIIPYT OCTH.

CoxpaHeHue sHepruu npu cBOOOAHOM IMaJIEHUU.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomol, npaKmuKym.

N3mepenne nMmnyibca Tena no TOpMO3HOMY ITYTH.

W3MepeHue cuibl TSITH, CKOPOCTH MOJENU DJIEKTPOMOOMIS M MOIIHOCTH
CUJIBI TSTH.

CpaBHEHHME U3MEHEHHUS UMITYJIbCA TEJA C UMITYJIbCOM CHJIBI.

HccnenoBanne coXxpaHeHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBUU.

N3mepenne KWHETUYECKOW SHEPTUHU TeJla IO TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHS TTOTEHIMAILHON dHEPrUM NPYKUHBI ¢ pabOTON CHJIBI
TPEHUSI.

Omnpenenenue pabOThl CUIIBI TPEHUSI MPU JIBXKEHHHM Tella MO HAKJIOHHOW
IJTIOCKOCTH.

Paznen 3. MosekyssipHas pu3srka U TEpMOAHMHAMMKA.

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYECKOU MeOPUU.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIsipHO-KuHeTn4yeckoil teopun (MKT), wux
onbiITHOe obOocHoBanue. Jlubdysus. bpoyHoBckoe nBmwkeHue. Xapakrep
JNBWKEHUS M B3aUMOJECHCTBHMS YACTHI[ BellecTBA. MOZENM CTPOECHUS Ta30B,
KUJKOCTEH U TBEPABIX TEl U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATHUX



mozenel. Macca u pasMepsl MoJekyn (aromoB). KomudecTBo BeliecTBa.
[TocTostnHas ABoranapo.

TemoBoe paBHOBecue. Temmeparypa u crmocodbsl €€ u3mepenus. I[llkana
temnepatryp Llenbcust.

Mojens UaeabHOTO Ta3a B MOJICKYJISIPHO-KUHETUYECKON TEOPUHU: YACTHULIBI
rasza JIBMXKYTCS XaOTUYECKHU U HE B3AUMOJICUCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBl. YpaBHeHue MenjaeneeBa—Kmaneiipona. AOcomoTHas
temrneparypa (mkana temnepatyp KenpBuna). 3akon Jlamerona. M3ompoiieccs B
U7calIbHOM Ta3e C TOCTOSHHBIM KOJIMYEeCTBOM BemiecTBa. [ 'paduueckoe
IpeJICTaBIIEHUE U30IPOLIECCOB: U30TEpMa, U30X0pa, 300apa.

CBs13p  MeXIOy JaBI€HUEM W CpeJHEH KHHETHYECKOW  SHEprueu
MOCTYNAaTEAbHOTO TEMJIOBOTO JBHXKEHHUSI MOJIEKYJ HUJEaTbHOro ra3a (OCHOBHOE
ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKOW TEOPUH UJI€aTIbHOTO rasa).

CBs13b aOCOIOTHOM TeMIIepaTypbl TEPMOANHAMHUYECKON CUCTEMBI CO CpeHEN
KHHETUYECKOW SHEPrUeH MOCTYMATENbHOI0 TEMIOBOTO ABUKEHHS €€ YaCTHlL.

TexHnueckne yCTpPOWCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: TEPMOMETP,
OapomeTp, MoIydeHUEe HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mojenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOT'O IBHUKEHUS.

Buneoponuk ¢ 3anuchbio peaqsbHOro OpOyHOBCKOTO IBHXKEHHUS.

Juddy3ust KuaKoCTen.

Mogens onbita TepHa.

IIputsxkeHne MoIeKyi.

Mojgenu KpuCTaluIM4eCKUX PEETOK.

HaGmonenue u rccnegoBaHue N30MPOIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padbomul, nPaKmMuKym.

HccnenoBanne nmporecca yCTAaHOBIECHUS TEIUIOBOIO PAaBHOBECUS IIPU
TEIJIO00OMEHE MEXY FOpsueH M XOJIOTHON BOJOM.

WN3ydyeHne W30TEpMUYECKOro IMporecca (pPeKOMEHAOBAHO HCMOIb30BaHUE
udpoBoit maboparopun).

N3ydenune n30X0pHOro mporecca.

N3ydyenune nzo0apHoro npouecca.

IIpoBepka ypaBHEHUsI COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmomunamuueckas (TJl) cuctema. 3amaHue BHEUIHUX YCIOBUM JJis
TEPMOJAVMHAMHUYECKON cHCTEMBI. BHenHMEe U BHyTpeHHUE napaMmeTpsl. [lapamerpsr
TEPMOJUHAMHUYECKON CUCTEMBbI KAK CpPEHUE 3HAYEHUS] BEJIIMYMH, OMMCHIBAIOIINAX
€€ COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano TtepmoanHamMuku. (CamMonpou3BOJIbHAs — pellakcanus
TEPMOJANHAMUYECKON CUCTEMBI K TETNIOBOMY PaBHOBECHIO.

Mogens wuaeaNbHOrO ra3za B TEPMOAMHAMUKE — CHUCTEMa YpPAaBHCHUU:
ypaBHeHHe MeHnneneeBa—KianelipoHa U BBIPAKEHUE [JI1 BHYTPEHHEW SHEpPrUMu.
VYcnoBus mMPpUMEHUMOCTH 3TOM MOJIETN: HU3KAas KOHIEHTPAILMS YaCTUI], BHICOKHE
TeMIneparypsl. BeipakeHue 1uisi BHYTPEHHEN SHEPTHMU OJHOATOMHOIO HIEAIbHOTO
rasa.

KBazucrarnueckue u HECTaTUUECKUE TTPOLIECCHI.

DnemenTapHas paboTta B TepMoanHamMuke. Boeraucienne paboThl 1o rpaduxy
npoiiecca Ha PV-auarpamme.

Temmonepenaya  kak  cmocod  WM3MEHEHWST  BHYTPEHHEH  DHEPruu
TEPMOJMHAMHUYECKOW  CHUCTEMBI 0e3  coBepmieHus paboTel.  KoHBekius,
TEIJIONPOBOAHOCTD, U3IyYEHHUE.

KomnyectBo Teruorel. TemnoéMkocTes Tenma. YaenpHas W MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHEHHE Maliepa. YenbHas TeEIioTa CropaHus
ToruBa. Pacu€r KommdecTBa TEIIOTHI TpW  Terionepenade. [lorstue 00
aauabaTHOM ITpoliecce.

[lepBbiii 3akOH TepMOAMHAMHKU. BHyTpenHsissi »Heprus. KommuectBo
TEIJIOTBI M paboTa Kak Mephl  W3MEHEHMS  BHYTPEHHEH  DHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

BTopoli 3akOH TEpPMOAWHAMUKH [JI1 PABHOBECHBIX MPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHUE TEPMOJWHAMUYECKOW CHUCTEMbI MPOXOAUT
eIMHCTBEHHAs afanabara. AGCOMIOTHAS TeMIepaTypa.

Bropot 3akOH TEPMOIMHAMHUKHA I  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXXHO TepesiaTh TEIJIOTY OT 0oJiee XOJIOAHOTO Tela K OoJjiee HarpeToMy 0e3
komrnencanuu (Knaysuyc). HeoOpatuMocTs TpUpOAHBIX POIECCOB.

[Tpuanumnel nectus TerioBbix MammH. KIIT/I.

Maxkcumansnoe 3Hauenue KII. Hukn Kapro.

DKOJIOTMYECKHUE ACTIEKThl MCIOJIb30BaHMS TEIUIOBBIX ABUraTeiei. TermnoBoe
3arpA3HEHUE OKPYKAIOIIEH CPEbL.

TexHnueckrne yCTpONCTBA M TEXHOJIOTHYECKUE MPOLECCHI: XOJOIWIbHHUK,
KOHJIMITMOHED, AU3CIbHBIA W KapOIOpaTOpPHBIM JBUTAaTeNM, MapoBas TypOWHA,
MOJYYEHUE CBEPXHU3KUX TEMIEpaTyp, YTUIM3ALMS «TEIUIOBBIX» OTXOJIOB C
UCIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTUIU3AIMS OMOOPTraHUYECKOro TOTUIUBA ISt
BBIPAOOTKH «TETIOBOM» U JIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue temmnepaTypbl Ipy aaAnadaTUIECKOM paclIupeHuH.

Bo3nymHoe orauso.

CpaBHEHUE yIEIBbHBIX TEMIOEMKOCTEN BEIIECTB.



CrniocoObl U13MEHEHHUsI BHYTPEHHEN YHEPrUu.

HccnenoBanue aguabaTHOrO Mpoiiecca.

KomMmnbroTepHble MOJIEIHN TEMIOBBIX JBUTATEIICH.

Yuenuueckuii sxcnepumenm, nabopamopnwie padbomol, npaKkmuxKym.

N3mepenune ynenbHON TEIIOEMKOCTH.

HccnenoBanue nponecca OCThIBaHMS BELIECTBA.

HccnenoBanue aqnabaTHOTO Mmpolecca.

N3ydeHne B3aMMOCBSI3M JHEPTUU MEXKMOJICKYJSPHOIO B3aWMOJICUCTBUS U
TEMIEPATYPhI KUTICHUS dKUJIKOCTEH.

Tema 3. Azpecamnibie cocmoanus eewyecmea. Dazosvie nepexoonl.

[lapooOpa3oBanne u KoHmeHcanus. VcmapeHue W KumeHue. Y AelbHas
TEIJI0Ta MapooOpa3oBaHUsI.

HacpimieHHple W HEHachllleHHblE mnapbl. KaudecTBEeHHas 3aBUCUMOCTH
IJIOTHOCTU W JABJEHUS HACBIIICHHOTO Mapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTD
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS! OT AaBJICHUS
B KUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEJIbHAS BIAXKHOCTb.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
KpuctayuioB. [lnmaBrneHne W KpucTtaumzamus. YJeabHas TEIUioTa IIJIaBJICHHUS.
CyOaumarnus.

Hedopmanuu tBEpaOro tena. Pactsokenue u cxarue. Casur. Monyns FOHra.
[Ipenen ynpyrux aedopmariuii.

TemoBoe pacmmpenne KUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
pacmupeHue. AHrapMOHHU3M TEIJIOBBIX KOJICOAHHWM YacTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PACIIMPEHUs TeJ (Ha Ka4eCTBEHHOM YPOBHE).

[IpeobpazoBanue sHEPruM B (pa3oBbIX Nepexogax.

YpaBHeHUE TETIOBOTO OaaHca.

[ToBepxHocTHOEe HaTspkeHHe. Kod(ppuimeHT MOBEpXHOCTHOTO HATSHKCHHUS.
Kanumispuele siBienus. J[aBneHue noa UCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHnueckne yCTpPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHL:  KUAKHE
KPUCTAILJIbI, COBPEMEHHBIEC MaTEPUAIBI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBoiicTBa HACHILLIEHHBIX MapOB.

Kunenune. Kurnenue nmpy noHM>X€HHOM J1aBJICHUH.

N3mepeHue cuiibl MOBEPXHOCTHOT'O HATSIKEHUS.

OMBITHI C MBUTBHBIMU TUIEHKAMHU.

CmauuBaHue.



KanwispHsle SBIEeHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CnocoOb1 U3MepeHust BIaXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buasr negopmarimii.

Hab6mronenne mansix aedhopmariui.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

N3ydenue 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEH.

N3mepenne ynenbHON TEIUIOTHI IUIABJICHUS JIbJA.

N3yuenue CBOMCTB HACHILECHHBIX I1aPOB.

W3mepenne aOCOMOTHON BIQXXHOCTH BO3JyXa W OIEHKAa MacChl IapoB B
ITIOMEILECHNH.

N3mepenne kor(puLreHTa NOBEpXHOCTHOIO HATSHKEHHUS.

N3mepenne moxyns FOHra.

HccrnenoBaHnue 3aBUCUMOCTH  AeQopMalMy  pPEe3UHOBOrO  oOpasua  oT
IIPUJIOKEHHOU K HEMY CHUJIBIL.

Paznen 4. diekrponuHaMuka.

Tema 1. dnekmpuueckoe noJe.

OneKkTpu3anus Tell U €€ NpOABIECHUA. ODJNEKTpUYECKHM 3apsn. JlBa Buna
JJIEKTPUYECKUX 3apsafoB. IIpOBONHMKM, IMDJIEKTPUKA U IIOJIYNPOBOJHHUKHU.
DJIEMEHTAPHBIA JJICKTPUYECKUN 3apsii. 3aKOH COXPAHEHUSI DSIJIEKTPUUYECKOTO
3apsja.

Bsaumoneiictue 3apsaoB. Toueunble 3apsabl. 3akoH Kyiona.

DnekTpuueckoe nojie. Ero neiicTBue Ha 3JIEKTpUYECKUE 3apsIbl.

Hanpsok€aHocte  anmekTpuueckoro  mods.  [IpoOwerit  3apsin.  Jluaum
HaNPsLDKEHHOCTH AJIEKTPUUYECKOro 1oJist. OHOPOIHOE 3IIEKTPUYECKOE T10JIE.

[loTeHIMATBHOCTD AJIEKTPOCTATUYECKOro noiid. Pa3HOCTH MOTEHHMaNoB U
HanpspbkeHue. lloreHnmanbHas SHeprus 3apsaa B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHMa neKTpocTaTHYeCKOro noisl. CBs3b HANPSHKEHHOCTH IIOJISI U Pa3HOCTH
MOTEHIMAIOB ISl AJIEKTPOCTATUYECKOro IMoyig (KaKk OJHOPOAHOrO, TaK U
HEOJHOPOIHOI0).

[IpyHOMT CyIIEpNIO3UIIUY IIEKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsina. Ilone paBHOMepHO 3apstkeHHOM cdepsl. [lone
pPaBHOMEPHO 3apsDKEHHOro no o0béMy mapa. lloime paBHOMEpHO 3apsKEHHON
OECKOHEUYHOM TUIOCKOCTU. KapTuHbl JIMHUN HanpsyKEHHOCTH H3THX TOJEH |
JKBUIIOTEHIUAIBHBIX ITOBEPXHOCTEM.

[IpOBOIHUKH B DNEKTPOCTATHUECKOM ITOJIE. Y CIIOBHE PABHOBECHS 3apSAI0B.

JvanexTpuku B DJIEKTPOCTAaTHUYECKOM  TIOJE. Jnanexrpruueckas
IIPOHMIIAEMOCTD BEILIECTBA.



Konzencarop. DneKTpoEMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCThH ILIOCKOTO
KOH/JIEHCATOpa.

[lapannenbHOe coeIMHEHNE KOHIEHCATOPOB. [locnenoBarenbHOe COeNMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsHKEHHOTO KOHIEHCATopa.

JIBrKeHHE 3apsyKEHHOM YaCTULBI B OJHOPOIHOM 3JIEKTPUUECKOM IT0JIE.

TexHnueckrne YCTpOMCTBA M TEXHOJOTMYECKHUE MPOLECCHI: 3JIEKTPOCKOIL,
ANEKTPOMETP, DBIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHUE DJIEKTPONpHOOpOB,
KOHJIEHCATOphI, TeHepaTtop Ban ae ['paada.

Hemoncmpauuu.

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

DIIEKTPUUECKOE MOJIE 3aPsIKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE MOJIE IBYX 3aPSKEHHBIX MIIACTHH.

Monens snekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

[IpOBOIHUKH B DNEKTPUUYECKOM IIOJIE.

DJeKTpocTaTuuecKas 3amuTa.

Y CTpOoNCTBO U JEUCTBUE KOHJICHCATOpA MOCTOSIHHOW Y IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOIO KOHJIEHCAaToOpa OT  IUIOIIAIH
MIJIACTUH, PACCTOSIHUS MEXITY HUMH U JUIJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOro MOJIA 3apSKEHHOI0 KOHIEHCATOopa.

3apsiaKa U pa3psziKka KOHIECHCATOpa 4YEPE3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nabopamopmnsie padomeul, npaKkmukKym.

OneHka cuil B3aMMOICHCTBUS 3aPSAKEHHBIX TEJL.

Hab6mtonenue npeBpaiiieHust HEPTruu 3apsHKEHHOTO KOHACHCATOpa B SHEPTHUIO
U3JIy4eHUSI CBETOAMO/A.

N3ydyeHne npoTekaHusi TOKA B LIENHU, COAECPKALLEH KOHAEHCATOP.

Pacnipenenenue Pa3HOCTH MOTEHIIMAJIOB (HamnpsiKeHus) npu
MOCJIEA0BATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psana KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmMpuiecKuil mok.

Cuiia Toka. IlocTOsSIHHBIN TOK.

VY ciioBHS CyIIECTBOBAaHUS MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKa. MCTOuHMKH
toka. Hanpsoxkenne U u DJ1C &.

3akoH Oma aJisl yyacTKa LeTu.

DIIEKTPUUYECKOE COIPOTHUBJICHUE. 3aBUCUMOCTh COTPOTHUBIICHUS
OJIHOPOJIHOT'O MPOBOJAHUKA OT €ro JJIUHBI U IUIOIIAJA MONEPEYHOrO CEUYCHHS.
VY nenpHOE CONPOTUBIIEHUE BEUIECTBA.

[locnenoBarenbHOE, MAPAIIIENBHOE, CMEIIAHHOE COCIMHEHUE ITPOBOIHUKOB.
Pacuér pa3BeTBn€HHBIX dekTprueckux nemnei. [Ipasuna Kupxroda.



Pabota snexktpuueckoro Toka. 3akon [[xoyns—Jlenna.

MOIIHOCTh 3JIEKTPUUYECKOr0 TOKA. TerioBas MOLIHOCTb, BBbLAEIsEMas Ha
pe3ucrope.

OJC u BHYTpEeHHEE CONMPOTHUBJICHUE HMCTOYHHMKAa ToKa. 3akoH Owma s
MOJIHOM  (3aMKHYTOM) SJIGKTPUUECKOM 1enu. MOIIHOCTh MCTOYHHUKA TOKa.
Koportkoe 3ambikanue.

KoHnzeHncarop B ienu nOCTOSHHOI'O TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKME IIPOLIECCHL: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETYUK DIEKTPUUECKONU SHEPTHH.

Hemoncmpauuu.

N3mepenne critbl TOKa U HANPSKEHUS.

HccnenoBanne 3aBUCHMOCTH CUJIBI TOKAa OT HANPsDKEHUs JUIsl PE3UCTOPA,
JaMIIbl HAKAJIMBAHUS U CBETOIMO/A.

3aBUCUMOCTh CONPOTUBICHUS HMWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOLIAU MTONIEPEYHOTO CEYEHUS U MaTEpHaIa.

HccenenoBanne 3aBUCMMOCTH CHIIBI TOKA OT CONPOTHUBIIEHUS MPU IIOCTOSHHOM
HaIpsHKCHUH.

[Ipsimoe nzmepenune D1C. KopoTkoe 3aMbIkaHN€E rajlbBAHUYECKOTO 3JIEMEHTA
Y OLICHKAa BHYTPEHHETO COIPOTHUBIICHUS.

CrniocoObI coeiuHeHUsT UCTOYHUKOB Toka, DJIC GaTapeii.

HccnenoBanne pa3sHOCTH MOTEHUHAIIOB MEXAY IMOJIOCAMU HCTOYHHUKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padbomoul, npaKmuKym.

HccnegoBaHne CMEMIAHHOTO COEAMHEHHUS PE3UCTOPOB.

N3mepeHune ynembHOro COpoTUBIICHUS ITPOBOJIHUKOB.

HccnegoBaHne 3aBUCMMOCTHM CHJIBI TOKA OT HAaOpsDKEHUS IS JIAMIIBI
HAKaJIMBaHUS.

VBenuuenue npeaena u3MepeHusi amnepMerpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHYTPEHHETO CONPOTUBIICHHUS UCTOYHUKA TOKA.

UccnenoBanue 3aBucumoctu DJ[C raabBaHUYECKOrO 3JIEMEHTAa OT BPEMEHU
P KOPOTKOM 3aMbIKaHUU.

HccnenoBanne pa3sHOCTH MOTEHUHAIIOB MEXAY IOJIOCAMU HCTOYHHKA TOKA
OT CHWJIBI TOKA B LIETIH.

HccnenoBanne 3aBUCMMOCTH TTOJIE3HOW MOIIIHOCTHM MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 paznuunwix cpeoax.

DJeKTpUYecKass IMPOBOAUMOCTb  PA3NMYHBIX  BEHIECTB.  DJEKTPOHHAs
IPOBOJAMMOCTb TBEPABIX METAJIOB. 3aBUCUMOCTb CONPOTHUBICHUS METAJLUIOB OT
Temriepatypbl. CBEpXITPOBOIUMOCTb.



DIIEKTpUYECKU TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOAHUKMU. CobctBeHHas u MpUMECHAast MIPOBOJIUMOCTD
nonynpoBogHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTPUUECKUA TOK B AJIEKTPOJIUTAX. DJIEKTPOIUTHYECKAs AUCCOIUALIUS.
DnekTponn3. 3akoHbl Dapajes Ajisl SIEKTPOIn3a.

DJIeKTpUUeCKU TOK B Tra3zax. CamMOCTOSITENIbHBIH M HECaAaMOCTOSTEJIbHBIMN
paspsa. PaznuuHbie TUIIBI CAMOCTOATENBHOTO paspsaa. MomHus. [1nasma.

TexHuueckne yCTpOMCTBA M TPAKTUUECKOE MNPUMEHEHHUE: Ta3opas3psiaHbIe
JaMTIBI, JJIGKTPOHHO-Ty4YeBass TPyOKa, MOJYIPOBOAHUKOBBIE MPUOOPHI: JTHO/,
TpaH3UuCTOp, (OTOAMOM, CBETOAMOJ, TallbBaHWKA, paduHUpPOBaHUE MEIH,
BBIIIJIaBKA AJTFOMHUHUS, SJIEKTPOHHAS MUKPOCKOIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COIPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHbI AnekTponmsa Papanes.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

CpaBHEHME TPOBOAMMOCTH METAJUIOB U TTOJTYIIPOBOJIHUKOB.

OnHOCTOPOHHSASI TPOBOAUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

Habmroienue ammekTpoimsa.

N3mepenue 3apsina OQHOBAJIEHTHOIO HOHA.

HccnenoBanne  3aBUCHUMOCTHM  COINPOTHUBIICHUS  TEPMOPE3UCTOpPA  OT
TEMIEPATYPHI.

CHsiTHE BOJNIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Pu3n4ecKNH NPAKTUKYM.

CnocoObl u3MepeHus: PU3NYECKUX BEIUYHMH C UCTOIb30BAHUEM aHAJIOTOBBIX
1 U(POBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTUYUKOBBIX CHCTEM.
AOGCOIIOTHBIE M OTHOCHTEJIbHBIC TIOTPEIIHOCTH U3MEPEHUN (HU3UIECKUX BEIIMYHWH.
OueHka rpaHul] MOrPENIHOCTEM.

IIpoBeneHne KOCBEHHBIX HW3MEPEHUM, HCCIECNOBAHUM  3aBUCHUMOCTEU
bu3nueckux BEIMYMH, MPOBEpPKAa MPEJIOKEHHBIX TUIOTE3 (BbIOOpP U3 PadoT,
OMMCAHHBIX B  TEMATHUYECKUX  pa3fellaXx «YUEHUYECKUUA  DKCIICPUMEHT,
1abopaToOpHbIC padOTHI, TPAKTUKYM) ).

MexnpeaMeTHbie CBS3H.

N3ydyenne kypca @usuku yraoyonéuHoro ypoBHs B 10 kmacce
OCYILIECTBISIETCA C YUETOM COAEPKATEIBbHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMu
MaTreMaTuKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemuoie NOHAMUA, C6A3AHHbBIE C U3YYEHUEM MEMOO08 HAYUHO20
no3HaHua: SBJICHWE, HAy4YHBIA (PakT, TWmoresa, (Qu3nmyeckas BEIMYWHA, 3aKOH,



Teopusi, HaOIIOJIEHHWE, OKCIEPUMEHT, MOJICIMPOBaHUE, MOJeIb, H3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEpUTEIIbHBIE TPUOOPHI, Iu(poBas JadbopaTopusi.

Mamemamuxka: penieHUe cucTeMbl ypaBHeHUH. JluHelHas QyHKUUA,
napaboia, runepOosna, ux rpaguky u cBorcTBa. TpUroHOMETpUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHIECKOE TOXKICCTBO.
BekTophl 1 MX TPOEKIIMKM Ha OCH KOOPJIMHAT, CI0OKEHUE BEKTOPOB.

Buonozua: mexanndeckoe ABWIKCHHE B KHUBOW mpupoje, nuddysus, ocMoc,
TEMI000MEH JKHUBBIX OPraHW3MOB, TEIJIOBOE 3arpsA3HCHHE OKPYKAIOIICH Cpebl,
yTUJIM3ausl OMOOPraHUYECKOro TOIUIMBA IS BBIPAOOTKH  «TEIUIOBON» W
AJIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSDKCHHUE W KaTUJUTIIPHBIC SIBJICHUS B TIPUPOJIE,
AIIEKTPUUECKUE SIBJICHHS B )KUBOW MPUPOJIE.

Xumun: NUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB M MOJEKYI,
MOJIb BEIIECTBA, MOJSIpHAs Macca, IOJIydeHHEe HaHOMAaTepHasloB, TEIUIOBBIC
CBOMCTBA TBEPMBIX TEII, KUIKOCTEH M Ta30B, KUJIKUE KPUCTAIUIBI, DICKTPUUCCKHEC
CBOMCTBa METAJIJIOB, DJICKTPOIMTHYECKAS JUCCOIMAIINS, TAIbBAHUKA, SJICKTPOHHAS
MHUKPOCKOTIHS.

T'eozpaghua: BnaxxHoCTh BO31yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozua: nipeoOpa3zoBaHUE JABMXCHUI C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOr0 W JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKITMH
(KpOHIITEIH, peméryaTbie KOHCTPYKIIMH), MCIOJIB30BAHHE 3aKOHOB COXpaHEHUs
MEXaHWKA B TEXHUKE (THPOCKON, BOJOMET W APYTHE), NBUTATEIh BHYTPEHHETO
Cropanusi, mapoBas TypOuHa, OBITOBON XOJOIUIBLHUK, KOHAUIIMOHEP, TEXHOIOTUH
MOJIYYCHUSI COBPEMEHHBIX MaTepuajioB, B TOM 4YHCJIE€ HAHOMAaTepHAJIOB, W
HAHOTEXHOJIOTHH, DJIEKTPOCTAaTUYeCKas 3aluTa, 3a3eMJICHUE DSJICKTPOI PUOOpPOB,
ra30pa3psIHbBIE JIAMITHI, TTOJTYIIPOBOTHUKOBBIC MPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. dinekTrpoauHaMuKa.

Tema 4. Maznummnoe noe.

B3anmoaelicTBUE TOCTOSSHHBIX MArHUTOB M IMPOBOJAHUKOB C  TOKOM.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKUWH. [IpuHOuMn cynepno3nnuun
MarHWTHBIX TTOJIEN. JINHUM MarHUTHOW MHIYKIIHH.

MarnutHoe 1oJie MPOBOJAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHHUKA, KATYIIKU U
KpyroBoro BuTka). OneIT Jpcrena.

Cuiia Amniepa, e€ HanpaBJIE€HUE U MOJYJIb.

Cuna JlopeHiia, €€ HanpaBlI€eHUE U MOYJb. [[BUKEHHUE 3apsiKEHHOW YaCTHUILIBI
B OJTHOPOJHOM MarHuTHOM IoJjie. Pabora cubl JlopeHiia.

MaruauTtHoe nose B BeniecTse. DeppoMarHeTuky, napa- u 1MaMarHeTUKHU.



TexHuyeckne yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLECCHL: INPUMEHEHHE
IIOCTOSTHHBIX MAarHuTOB, AJIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETP,
ANEKTPOABUTATENb SIKOOM, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHLI.

Hemoncmpayuu.

Kaprnaa  nuHWA  WMHOYKOMM  MAarHATHOTO  MOJS  IOJOCOBOTO U
OJJKOBOOOPA3HOI'0 OCTOSTHHBIX MArHUTOB.

Kaprrna nuHMNA MarHuTHOM MHIYKIIAM TIOJIS JUIMHHOTO MIPSIMOTO MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO ITPOBOIHUKA, KATYIIKU C TOKOM.

B3anmonencTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cunbl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

HaOmonenue nBu>KeHuUs mydKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMD JEUCTBUSA AIEKTPOU3MEPUTENBHOTO npubopa
MAarHUTORJIEKTPUYECKONU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, RPAKMUKYM.

HccenenoBanne MarHUTHOTO ITOJIS HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOUCTB (peppOMarHeTUKOB.

HccnenoBanne IeUCTBUSA ITOCTOSHHOIO MAarHUTa HA PaMKY C TOKOM.

N3mepenue cunel Amiepa.

N3ydyeHune 3aBUCHMOCTH CUJIBI AMIIEpa OT CHJIbI TOKA.

Ornpenenenre MarHMTHOM MHAYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMITepa.

Tema 5. InekmpomacHumnan UuHOYKYUAL.

SIBeHne 3JIEKTpOMarHUTHOM MHAYKUMM. [IOTOK BEKkTOpa MarHUTHOM
uHaykund. OJIC wmHAaykuuMu. 3aKOH BJIEKTPOMAarHuTHOM uHAyKuuu Papazes.
Buxpesoe anekrpuueckoe nose. Toku Pyko.

O/JIC vHOyKUMM B IIPOBOAHHUKE, ABMXKYLIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpasuio Jlenna.

MuayktuBHOCTh. Karylika WHIYKTUBHOCTM B LENH IOCTOSIHHOTO TOKA.
SABnenne camonHaykuuu. 9J{C caMOMHIYKIIHH.

DHeprusi MarHUTHOTO ITOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHn4eckrne yCTpPOWCTBA M TEXHOJOTMYECKUE IPOLIECCHI: WHIYKIIMOHHAsS
11€4Yb, COJICHOM], 3allUTa OT DJICKTPU3ALUUA TN IIPU IBUKCHUU B MArHUTHOM I10JI€
3emiu.

Hemoncmpayuu.
Hab6mtoneHue siBjeHus 3J€KTPOMAarHUTHOW UHIYKIIUH.

UccnenoBanne 3aBucumoctn JDJIC WMHAYKOMHA OT CKOPOCTHM HW3MEHEHUS
MAarHuTHOIO IOTOKA.



ITpaswuiio Jlenua.

[lagenuie MmaruuTa B allOMUHHEBON (MeTHOM) TpyOe.

SIBrieHME CaMOMHYKIINH.

UccnepoBanue 3aBucumoctd JJ]C caMOMHAYKIIMU OT CKOPOCTHU M3MEHEHUS
CHUJIbI TOKA B IIEMH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

UccnenoBanue siBICHUS 3JIEKTPOMAarHUTHOW UHTYKIIAH.

OrnpeaeneHre MHIYKIUU BUXPEBOTO MarHUTHOTO MOJIS.

HccnegoBanue siBIEHUS CAMOUHAYKITUU.

COopka MoJIeIH JIEKTPOMarHuTHOTO TeHepaTopa.

Pa3znen S. KoneOanus u BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.

KoneodarenpHas cucrema. CBOOOIHBIE KOJIEOAHMS.

["apmonnueckue konebanus. Kunemarnueckoe U TUHAMUYECKOE OIMMCaHUE.
DHepreTuuecKoe OMucaHue (3aKOH COXpaHEHHS MEXaHWYeCKoW 3Hepruu). BoiBoa
JTUHAMAYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHW M3 WX DHEPreTHUECKOTO H
KMHEMATHUYE€CKOTO OMUCAHUS.

Amvmutyna u ¢aza kosneOanuil. CBsI3b aMIUIUTYIBI KOJIEOAHUN HCXOTHOM
BEJIMYUHBI C aMILTUTYIaMH KOJeOaHU €€ CKOPOCTH U YCKOPEHUS.

[lepron u yacrora koneOanwmii. [leprom Mambix CBOOOIHBIX KOJIeOaHUMN
MaTreMaTH4ecKkoro masiTHuka. Ilepuon CBOOOIHBIX KOJIEOAHUN TMPY>KUHHOTO
MasTHUKA.

[Tonsarue o 3aryxaromux kKonedanusx. BeinyxaeHHble konebanus. Pezonanc.
PezonancHas kpuBas. BiusHue 3aryXaHus Ha BHUJ PE3OHAHCHOM KpPUBOM.
ABTOKOJICOaHMS.

TexHnueckne ycTpoHCTBa M TEXHOJOTMYECKUE MPOLECCHI: METPOHOM, Yachl,
Kademu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck K01e0aTeabHOro IBUKECHHUS.

HaOmonenne He3aBUCUMOCTH MEPHOJa MaIbIX KOJIGOaHH Ipy3a Ha HUTH OT
aAMILTUTY/IBL.

HccnegoBanue 3aTyXamnux KojaeOaHuil U 3aBUCUMOCTH MEprOJia CBOOOTHBIX
KOJI€0aHMI OT CONMPOTUBIICHUS.

HccnenoBanue kojiebaHU Tpy3a Ha MACCHUBHOW TMPYXHHE C IEINbIO
dbopMUpoBaHUs MPEACTABICHUN 00 HUeaTbHON MOJEIH NPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHHs YHEPTUU MIPH KOJICOAHUAX TPy3a HA MPYKUHE.

HccnenoBanue BBIHYXIECHHBIX KOJICOaHUH.

Hab6mtonenue pesonanca.

Yuenuueckuii sxcnepumenm, nabopamopnwie padbomol, npaKmMuKym.



N3mepenue mnepuoaa CBOOOAHBIX KOJEOAHMM HUTSHOTO U MPYKUHHOTO
MasITHUKOB.

N3ydeHune 3akOHOB ABMKEHUS TENa B X0J1€ KOJICOaHUI Ha YyIIPYroM IO/BECE.

N3ydyeHne NBUKEHUS HUTSIHOIO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHHS aMIUTUTY/IbI 3aTYXAOIIUX KOJICOAHUM.

HccnenoBanue BBIHYKICHHBIX KOJICOaAHUH.

Tema 2. Inekmpomaznumnsle Konebanus.

KonebGarensubiii koHTYp. CBOOOAHBIC JJIEKTPOMArHUTHBIC KOJIEOAHUS B
uaealbHOM KoJjiebatenbHOM KOHType. Dopmyna Tomcona. CBsizb aMIUIUTYAbI
3apsizia KOHACHCATOpa C aMIUTUTY0W CHIIBI TOKA B KOJIEOATEILHOM KOHTYDE.

3aK0H COXpaHEHHS YHEPTUU B UICAUTHHOM KOJIeOATeThbHOM KOHTYpE.

3aTyxaroiume AJIEKTPOMArHUTHbIE KoJIeOaHus. BriHYX/1€HHBIE
AJIEKTPOMAarHUTHBIE KOJICOaHMS.

[lepeMeHHBId TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYAHOE H
JICHCTBYIOIEE 3HAYCHHWE CHUJIBI TOKA W HANPSKCHUS TPU Pa3audaHor (opme
3aBUCUMOCTH MEPEMEHHOT O TOKa OT BPEMEHHU.

CuHycouJanbHbI TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJAEHCATOp M KaTyllKa
WHJIYKTUBHOCTH B L€ CUHYCOUJAJILHOIO MEPEMEHHOIo TOKa. PE30HAHC TOKOB.
Pe3onanc HanpskeHUN.

WNneansubiit  Tpanchopmartop. IlpousBoacTBo, mepenadya u moTpeOeHUE
3JIEKTPUYECKON IHEPTUU.

OKOJIOTMYECKHE PHUCKH TIPU TMPOU3BOJACTBE 3JieKTposHepruu. KyneTypa
UCIIOJIb30BAaHUS AJICKTPOIHEPTUHU B MOBCEIHEBHOM JKU3HHU.

TexHnyeckrue yCTPOMCTBA M TEXHOJIIOTUYECKHUE ITPOLECCHI: DIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUU AJIEKTpOIepeay.

Hemoncmpayuu.

CBOOOTHBIE DJIEKTPOMArHUTHBIC KOJICOAHMSI.

3aBUCUMOCTh YaCTOThI CBOOOAHBIX KOJIEOAHUI OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcuuiorpaMMBbl JIEKTPOMArHUTHBIX KOJIEOAHUH.

['enepatop HE3aTyXarOMIUX JIEKTPOMArHUTHBIX KOJICOaHUA.

Mopenb 3JIEKTPOMArHUTHOTO TEHEPATOPA.

BoiHyKIeHHbBIE CUHYCOUANIbHBIE KOJICOaHMUs.

Pe3ucrop, karynika MHIYKTUBHOCTH U KOHJIEHCATOp B IEMU MEPEMEHHOIO
TOKaA.

Pe3oHanCc mpu MOCIENOBATEIBbHOM COCIMHEHUM PE3UCTOPA, KATYIIKU
WHYKTUBHOCTH M KOHJIEHCATOPA.

Y cTpoicTBO U IPUHIIMIT ASUCTBUS TpaHchopmaTopa.



Mogenb TUHUYU 3AEKTPONeEpeIadn.

Yuenuueckuii sxcnepumenm, nadbopamopnwie padbomol, npaKkmuxKym.

N3yuyenue Tpancopmaropa.

HccnenoBaHne NEPEMEHHOIO TOKA Yepe3 IOCIEA0BATEIBHO COEAVMHEHHBIE
KOHJIEHCATOP, KAaTYIIKY U PE3UCTOP.

HaOmronenue 35eKTpOMarHuTHOTO pe30HaHCa.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIEMU IIEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAHUMHBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUSI HMX pacnpoctpaHenus. llomepeuHbie u
OpoAoJbHbIE BOJHBL. llepuoa, CKOpocTh paclpOCTpaHEHHWs W JAJUHA BOJIHBI.
CBoiicTBa MEXaHMYECKHUX BOJH: OTpPaXKEHHE, MpEIOMJICHHE, MHTepPEpeHUUs U
mudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicora Tona. TeMOp 3ByKa.

[ITymoBOE 3arpsA3HEHNE OKPYKAIOIIECH CPEIBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIOBHS M3IYyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoicTBa  JJICKTPOMArHUTHBIX ~ BOJIH:  OTPAXKEHHUE,  MPEIOMIICHHE,
noJisipu3anus, uHTephepeHus u qudpaKims.

[Ilkana 37eKTPOMAarHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUOMIBI pagUOCBA3U U TENEBUACHUS. Paguonokamusi.

DIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIBI.

TexHnueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TeaedoH, CBU-neus,
yJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OOpazoBaHue U pacpoCTpaHEHHE MOMEPEUHBIX U MPOAOTIHHBIX BOJIH.

Kone6momeecst Teno kak MCTOYHUK 3BYKA.

3aBUCUMOCTH JJIMHBI BOJHBI OT YaCTOThI KOJICOaHUH.

HaGmronenre oTpakeHUs U MPETOMIIEHUST MEXaHUYECKUX BOJIH.

Habmonenne uatepdepeHunn u qudpakiny MEXaHUYECKUX BOJIH.

AKyCTHYECKHM PE3OHAHC.

CBolicTBa yJIbTPa3ByKa U €ro IPUMEHEHHE.

HaGmronenne cBA3M IPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOU H
Y4acTOTOM KOJI€OaHUH.

HccnenoBanue CBOWCTB DJICKTPOMAarHuTHHIX  BOJIH: OTpa)k€HUe,
pesioMIIeHHe, oNsipyu3anus, Audpakuus, UHTephepeHIIUs.

Oo6HapykeHre HHOPAKPACHOTO U yIbTPadHOIETOBOI0O U3TyUYCHU .

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomul, npaKmuKym.



N3y4yeHne napamMeTpoB 3BYKOBOU BOJIHBI.

N3yuyeHne pacrpocTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpssMOnMHENHHOE pacpoCTpaHEHUE CBETa B OJHOPOJHOM cpene. Jlyd caera.
TodeuHbIil UICTOYHHK CBETA.

OTtpaxkenue cBeta. 3aKOHBI OoTpaxeHusi cBeta. [locTtpoeHue n3oOpakeHuil B
iockoM 3epkaie. Chepuueckue 3epkadia.

[Ipenomienue cBeTa. 3aKOHbBI IPEJIOMIICHUS CBETa. AOCOMIOTHBIN MOKa3aTeb
npesnomMieHusi. OTHOCUTENbHBINA MOKa3aTeNb npeaoMiieHus1. [IocTOSHCTBO 4acTOThI
CBETa U COOTHOILIECHHE JJIMH BOJH MpPU TEPEXO0Ae MOHOXPOMATUYECKOIO CBETa
4yepe3 rpaHully pasena AByX ONTUYECKHUX CPel.

Xon nmyueil B mpusme. [ucnepcust cBera. CloxHBIA cocTaB O€Ioro cCBeTa.
[Ber.

ITonnoe BHyTpeHHEE OTpakeHue. lIpenenbHblid yroy MmojJHOro BHYTPEHHETO
OTPaXKEHUS.

CobOuparomiue u pacceuBaronue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHUE M ONTHYECKas CHJIa TOHKOW JIMH3Bl. 3aBUCUMOCTH (DOKYCHOTO
paccTOSIHUSI TOHKOW c(epuyecKoil JMH3bI OT €€ T€OMETPUU U OTHOCUTEIBHOIO
ITOKA3aTeNs MPETOMIICHHUS.

dopmyIia TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JINH30M.

Xoa ayya, MPOLIEAUIEro JIMH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. llocTpoeHrne W300paKEHW TOYKM W OTpe3Ka MpSIMOU B
COOMpArOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

Onrtuueckue npubopsl. Pazpemaromnias crocoOHOCTh. ['1a3 Kak onTuueckas
cucrema.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonroBas ontmka. WuTtepdepenmnms cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCMMyMOB W MHUHHMYMOB B HWHTEp(hEpPEHIIMOHHON
KapTHUHE OT JBYX KOTEpEHTHBIX MCTOYHHMKOB. [IpuMepsl KiaccM4ecKux
UHTEPPEPECHIIMOHHBIX CXEM.

Hudpakuus cera. JudpakinuoHHas pemérka. YciloBHEe HaOIIOACHUS
[JIABHBIX ~MAaKCHUMYMOB TIpH MaJCHUM MOHOXPOMAaTHMYECKOro CBeTa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonsipu3zanus ceera.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: OYKH, JyIa,
nepuckor, (oTtoanmnapaT, MHUKPOCKOM, MPOCKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHUKH, BOJIOKOHHASI ONTHUKA, TU(PpaKIIMOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPaYKEHHUSI CBETA.



HccnenoBanue npeaoMieHus CBETa.

HabGuroienrie moaHoro BHyTpEHHEro oTpaxkeHus. Mojenb cBeToBoIa.

HccnenoBanne XoAa CBETOBBIX NYYKOB Yepe3 IJIOCKONapaJIeNIbHYIO
IUTACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB M300paKeHUN B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEIECKOIIA.

Habmonenne natepdepeHium cBera.

HaOmroneHne nNBeTOB TOHKUX IUIEHOK.

Habmonenne nudpakmuu ceeta.

N3ydenune nuppakimOHHON PEIIETKH.

Habmronerne nudpakiimoHHOTO CIIEKTpa.

Habmronenne nucriepcuu cBeTa.

HaGmonenue nomisipuzanuu cBera.

[IpuMeHeHue NONSIPOUIOB JJIsl U3YUEHUS MEXAaHUYECKUX HAMPSIKCHUH.

Yuenuueckuit sxcnepumenm, nadopamopruvie padomol, RPAKMUKYM.

W3MepeHune nmokasaresis MpeaoMIIEHUS CTEKJIA.

HccnegoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSHHUSL OT BellecTBa (Ha
IPUMEPE KUJIKUX JIUH3).

N3mepenune (hoKyCHOro paccTOSHUS pacCEUBAIOIIMX JIHH3.

[Tonydyenne n3o0pakxeHusi B CUCTEME U3 IJIOCKOTO 3epKaJia U JIMH3BI.

[Tonydyenne n3o0paxeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TENECKOMMYECKUX CUCTEM.

Hab6monenne nudpakinu, nHTEp)EpEHITNN 1 TTOJIAPU3AINHA CBETA.

N3ydyeHue nossipusaiiuy CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH TUAJICKTPHUKA.

N3yaenune naTepdepeHnm Ja3epHOro U31ydeHUs Ha IBYX MIENSX.

HaGmonenue nucnepcum.

HaOmonenue u uccnenopanue 1udpakiuOHHOTO CIIEKTpa.

N3mepenne nimHbl CBETOBOM BOJIHBI.

[lonydyeHue criekTpa U3IY4eHHsS CBETOAMOJA MPU MOMOIIM AUGPAKIIMOHHON

PELIETKY.
Paznesn 6. OCHOBBI ClIeNMAJIbHOM TEOPHUHU OTHOCUTEJIBLHOCTH.
['panunbpl  NPUMEHMMOCTHM  KJIacCMYeckor — mexaHuku.  [loctynarsl

CIEIUAIBHON TEOPUH OTHOCHUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBail. [IpeoOpazoBanus  JlopeHiia.
YcnoBue mNpUYMHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE
BPEMEHHU U COKPALLECHUE JJIUHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MacChl C JHEPrUEl U UMITYJIbCOM PENSITUBUCTCKOM YAaCTULBI. DHEPIrus
IIOKOSI.



Texnuyeckue ycTpoOHCTBa W TEXHOJOTHYECKHE MPOIECCHI: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIH 3aPsHDKCHHBIX YACTHIL.

VYyeHnueckuid SKCIIEpUMEHT, 1a00paTOpHbIE PAOOTHI, IPAKTUKYM.

OnpeneneHnue HMMOyJIbCa M DHEPrUM  PEISITUBUCTCKUX dYacTuil (IO
(doTtorpadusiM TPEKOB 3apsHKEHHBIX YACTULL B MATHUTHOM I10JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. KopnyckyaapHno-601H0601i Oyaiusm.

PaBHOBecHOE TerioBOoe M3NydeHUe (M3ydeHue aOCOJIOTHO YEPHOTO Teja).
3akoH cMemienus Buna. ['unore3a [Tnanka o kBaHTax.

@DOTOHBL. DHEPrUsl U UMIYJILC (HOTOHA.

doroaddexr. Onwbitel A. I'. CroneroBa. 3akonsl Gorodddekrra. YpaBHEeHHE
OuinmTeitHa 11 gororddexra. «Kpacnas rpanunay Gororddexra.

JaBnenne cBerta (B YAcTHOCTHM, JaBJIEHME CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0 W aOCOJIOTHO OTPaKaI[yl0 NoBepxHOCTh). OmbiTel 1. H.
JleOenena.

BosiHOBBIE cBOMCTBa yactull. Bosusl ae bpoitns. Jlnuna BonHb! e bpouns u
pa3Mepbl  00JacTH JIOKAJM3alMuu JABUXKYIeics uvactuibl. KopmyckynsapHo-
BOJIHOBOM ayanu3M. [{udpakius 31eKTpoHOB Ha KpUCTalIax.

Crneunduka nzmepeHuii B MUKpoMupe. COOTHOLIEHUSI HEONpeneaEHHOCTEN
I'efizenbepra.

TexHnueckne yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIEKTPOMETP,
dorornement, ¢GOTOAATUYMK, TYHHEIBHBIH MHUKPOCKOI, COJHEYHas Oarapes,
CBETOJINO/.

Hemoncmpauuu.

®otodddheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO oTodddekra.

HccnenoBaHne  3aBUCHUMOCTHM  CONPOTUBIIEHUS  MOJIYNPOBOAHUKOB  OT
OCBELEHHOCTHU.

Cseroauo.

ConneuHas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue poropesucTopa.

N3mepenue nocrosinuoi [nanka Ha ocHOBe uccienoBanus Gporodrdpdexra.

HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA YE€PE3 CBETOAUO/ OT HAIPSKEHHUS.

Tema 2. @uzuka amoma.

OneITHl IO MCCIENOBAHUIO CTpoeHUs aroma. [lmanerapHas monenb aTroma
Pezepdopna.

[Toctynatsl bopa. M3nydenue u norsoiieHrue (OTOHOB MPH MEPEXOJe aToMa
C OJIHOTO YPOBHS YHEPIUU HA APYIrOM.



Buapl ciektpoB. CrIeKTp ypOBHEW SHEPTUU aTOMa BOJOPOA.

CrnoHTaHHOE M BBIHYXJEHHOE M3JydeHue cBeTa. Jlazep.

TexHnueckrne yCTPOMCTBA M TEXHOJOTMYECKHE NPOLECCHI: CHEKTPAIbHBINA
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HabmroieHre MMHENYaThIX CIIEKTPOB.

Y CTpONCTBO U JEUCTBUE CUETYMKA UOHU3UPYIOLIUX YACTHULI.

Ornpenenenyie NJIMHBI BOJIHBI JIA3€PHOTO U3ITYYEHUS.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, RPAKMUKYM.

Habmronenne nmuHelyaToro CreKTpa.

HccnenoBanne cnekTpa pa3peKEeHHOI0 aTOMapHOrO BOJOPOJIA M U3MEPEHHE
nocTostHHOM Punbepra.

Tema 3. Du3uka amomHo20 A0pa u INEMEHMAPHLIX YACMUY,.

Hyknonnas monens siapa ['eitzenGepra—lBanenko. 3apsan sapa. MaccoBoe
qucio saapa. M3orormsl.

PanunoaktuBHOCTE. Alnbda-pacnaj. OJIEKTPOHHBII M TO3UTPOHHBIN Oera-
pacnan. ['amma-u3nydeHue.

3aKOH pPaJMOAaKTUBHOIO pacnana. PannoakTUBHBIE HW30TOIBI B IIPUPOJIE.
CBoiiCTBa MOHU3UPYIOIIETO W3Iy4YeHHUs. BiusHUEe paJMOaKTUBHOCTA HA JKHUBBIC
opranu3Mebl. EcrecTBenHbll (poH uznyudenus. Jlozumerpusi.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macchl aapa.

Anepubie peakiuu. [enenue u cuntes suep. Anepasie peaktopsl. [IpoGaemsr
YIIPABJISIEMOIO0 TEPMOSIEPHOIO CHHTE3a. OJKOJOIMYECKHE AaCIEKThl Pa3BUTHS
SIZIEPHOM YHEPIETUKMU.

Mertozsl perucTpaiuu 1 UCCIEA0BAaHUS JIEMEHTAPHBIX YACTHLL.

OyHAAMEHTaIbHBIE B3aUMOJCUCTBUSA. bapHOHBI, ME30HBI U JIENTOHBL
[Ipencrasnenue o CtangapTHON Moaenu. KBapK-Ti0OHHAs MOJENb aIPOHOB.

®usuka 3a npenenamu CrtangaptHod mozaenu. TémHas marepus U TEMHas
JHEPIusl.

EnnHcTBO puznyeckoil KapTUHBI MUpA.

TexHnueckne yCTpoMCTBa U TEXHOJIOIMYECKHE MPOLECCHI: T03UMETP, KaMmepa
Bunibcona, SiAEpHBIA  peakTop, TEPMOSAJEPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HAHCHAasi ToMOrpadusi.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, npaKmuKym.

HccnenoBanue TpeKoB 4acTHIL (10 TOTOBBIM (oTorpadusim).

HccnenoBanue paiioakTUBHOrO ()OHA C UCTOIb30BAHUEM JTO3UMETPA.

N3ydenue nornomieHus: 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTP OPU3UKH.



OTanbl pa3BUTUS aCTpOHOMUHU. [IpHUKIIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKH JJI1 OOBSCHEHHUS IIPUPOIBI
KOCMHUYECKUX 0OBEKTOB.

Meroasl acTpoHOMHUYECKUX HcciaeqoBaHui. (COBpEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PAANOTENIECKOIbI, BHEATMOC(EpHAast aCTPOHOMHUSI.

Bun 3Bé3nnoro nHeba. CosBe3nmsi, sSpKue 3BE3MBI, IUIAHETHI, MX BUJIHUMOE
JIBUYKECHUE.

ConHeuHas cucrema.

Comnuue. ConmHeuHast akTUBHOCTh. MicTounuk aHeprun CotHIa U 3BE3I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[narpamma «CrneKTpaibHbIA KJIACC —
CBETUMOCTb». 3BE3/IbI TJIABHOM MOCIEAOBATEILHOCTU. 3aBUCUMOCTbh «Macca —
CBETUMOCTB» JUJISl 3BE3] TJIABHOM IMOCIIEIOBATEIIbHOCTH. BHYTpEeHHEE CTpOeHHE
3B€3/1. COBpEMEHHBIE MPEACTABJICHUS O MPOUCXOXKICHUU U 3Boionnu CoiHua u
3BE3/1. DTambl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ['amaktuka. [lonoxxkenue u nBukenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapel. YEpHBIE ABIPBI B SApaX
rajaKkTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Pa3zoeranue rajmakTuk.
Teopust bonbiioro B3peiBa. PennkroBoe n3nydyeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HaGmronenns 3B€31HOTO0 HeOa HEBOOPY)KEHHBIM TJ1a30M C HCIOIH30BAHUEM
KOMITBIOTEPHBIX MPWIOKEHUN JJIs ONpe/eeHUs MOJ0KEHU HEOECHBIX 00BHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3/us CeBEepHOro MONylapus U SpKUE
3BE3IBI.

HaGmionenuss B Tenmeckon JlyHbl, TU1aHeT, TYMaHHOCTEH M 3BE3HBIX
CKOIIJICHHH.

DU3NYEeCKUH PAKTUKYM.

CrocoOb1 m3MepeHust (PU3NYECKUX BEJIUMYHWH C MCIOJIh30BAHUEM aHAJOTOBBIX
U [UQGPOBBIX U3MEPUTEIIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIBHBIE MOTPEIIHOCTH U3MEPEHUN (PU3UYECKUX BEIMYMH.
OneHka rpaHu NOrpeNIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, MCCICIOBAHUNA  3aBUCUMOCTEH
(u3NUecKX BEIMYMH, MPOBEpPKAa NPEIJIOKEHHBIX TUMOTe3 (BbIOOpP W3 PadoT,
OMMCAHHBIX B  TEMATHYECKUX  pa3leiax «YUYEHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIie PabOTHI, MPAKTUKYM).

00001 aroIee MOBTOPEHUE.



OO6001IeHne U cucTeMaTh3alus CoJAep KaHus pa3eioB Kypca «MexaHukay,
«MonexynspHas Qu3nka U TepMOAMHAMUKAY, «IJEKTpoAuHamMuKay, «Konebanus
U BOJHB, «OCHOBBI CIEHUAIBHOW TEOPUU OTHOCUTEIBLHOCTH», «KBaHTOBas
buznkay, « IEMEHTHl ACTPOHOMUU U aCTPOPUIUKI.

Poner Qu3uku W acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTMYECKOMH,
COLMAIbHOM U 3THYECKOH cepax NesTeIbHOCTH YeIOBEKa, pojib U MECTO (PU3UKH
Y aCTPOHOMHUM B COBPEMEHHOM HAayYHOM KapTUHE MUPA, 3HAUCHUE ONMUCATEIIHLHOM,
CUCTEMATU3UPYIONICH,  OOBSICHUTENIbHOM M  MPOTHOCTHUYECKON  QyHKIUMH
busnueckor TeOpuM, poiib GU3NUECKON TeOprH B (HOPMUPOBAHUM TIPEICTABICHUN
0 Qu3nyecKol KapTUHE MHUPA, MECTO (PU3MUECKON KapTUHBI MUpPA B OOILIEM PSIAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOLE.

MexnpeameTHble CBA3M.

N3ydenune kypca @usuku yrayonéHHoro ypoBHs B 11 kiacce
OCYHIECTBIIETCS C YYETOM COJEPKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCcaMHU
MaTeMaTUKH, OMOJIOTMH, XUMHUU, Teorpaduu U TEXHOJIOTHUU.

Meostcnpeomemnule nOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO008 HAYUHO20
no3HanuA: SIBJICHWE, HAYYHbIM (akT, TUMNoTe3a, (U3nyeckas BEIUYMHA, 3aKOH,
TEOpHsi, HaONIOJIEHUE, SKCIEPUMEHT, MOJAEIUPOBAHHE, MOJIENb, W3MEpPEHUE,
MOTPELTHOCTH U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(POBas 1ad0paTOpHsL.

Mamemamuka: peEUICHUE CUCTEMBl YPABHEHUH. TpPUTOHOMETPUYECKHUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXKIECTBO. BEKTOPBI M MX INMPOECKLUHUM HA OCU KOOPAMHAT, CIIOKEHHUE BEKTOPOB.
[TpousBonnble 37MeMeHTapHBIX (QyHKIUN. [IpusHaku mogo0us TPEYroJIbHUKOB,
omnpe/ieNIeHUE TUIOMIAAN TUIOCKUX PUryp u 00bEma Tel.

Buonozua: »nektpuueckue SBICHHUS B JKUBOM MpuUpoje, KoseOaTelbHbIe
JNBWKEHUS B JKUBOW MNPHUPOAE, HKOJOTMYECKHUE PHUCKU TMPU IPOU3BOACTBE
JJIEKTPOSHEPTMH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEHM  Cpensbl,
yJIbTPa3BYKOBasi JMArHOCTUKA B MEJIULMHE, ONTUYECKUE SBICHUA B KUBOU
PUPOJE.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAS] CTPYKTYpa TBEPABIX
TE1, MEXaHU3Mbl O00pa30BaHUS KPUCTALIMYECKON pPEIIETKH, CIEKTPaIbHBIHI
aHaIM3.

T'eocpachua: wmarnuTHBIE TIONMIOCA 3€MIIM, 3QJE€KH MAarHUTHBIX DY,
(poTrochEMKa 3eMHON TOBEPXHOCTH, cericmorpad.

Texnonozcusn: TPUMEHEHUE TMIOCTOSSHHBIX MArHUTOB, JJIEKTPOMAarHWUTOB,
aNeKTpoABUTaTeNb SIkoOU, TeHepaTop MEPEMEHHOTO TOKA, WHAYKIIMOHHAs TIeYb,
JIMHUHA 3JEKTPONEpPEnay, EKTPOABUTATENb, padap, paIuoONpUEMHHUK, TEIEBU30D,
aHTeHHa, Ttenepon, CBY-neub, ynbTpa3ByKOBas AMArHOCTUKa B TEXHUKE,



HpOCKHI/IOHHHﬁ dallrapar, BOJJOKOHHAA OIITHKA, COJTHCUHAA 6aTapeﬂ, CIIYTHHUKOBEIC
HpI/IéMHI/IKI/I, AACpHasa SHCPICTUKA U SKOJIOTHYCCKHUC ACIICKThI eé Pa3BUTHA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIETI'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATDI

JIMUHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yabTaTbl OCBOEHUA YueOHoro mpeamera «Duszukay
JOJKHBI OTPa’KaTh FOTOBHOCTh M CLIOCOOHOCTh 00YYaIOLIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHHMI, COOTBETCTBYIOIIUX
TPaJUIMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBa, PACHUIMPEHHE >KU3HEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOLIECCE PEaU3allMi OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEJILHON IEATEIIBHOCTH, B TOM YMCIIE B YACTH:

rPaskJIaHCKOr0 BOCIIUTAHUS:

e C(OPMUPOBAHHOCTHh  TPAKIAHCKOW  TMO3ZUIMH  OOy4arollerocss  Kak
aKTUBHOTO U OTBETCTBEHHOT O WJEHa POCCUNUCKOTO O0IIECTBA;

e TMPUHATHE TPAAUIIMOHHBIX OOIIEYEIIOBEYECKUX T'YMAaHUCTUUECKUX H
JEMOKPAaTHYECKUX LIEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOmiecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B 0Opa3oBaTeIbHOMU
OpraHu3aluy;

e YMEHHE B3aUMOJCHCTBOBATb C  COUHUAIBHBIMM  WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMH U HA3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU AECATEIBHOCTH.

NATPUOTUYECKOI 0 BOCIIUTAHMSA:

e c(hopMUPOBAHHOCTH POCCUICKOMN IpaKJaHCKOMN UJEHTUYHOCTH,
MIaTPUOTU3MA;

e IIEHHOCTHOE OTHOLIEHHE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUUCKUX YUYEHBIX B 007aCTH QU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

e CIIOCOOHOCTH OIIEHMBATh CUTYALMIO U MPUHUMAaTh OCO3HAHHBIE PEIICHMS,
OPUEHTHPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCJIE B IEATEIIBHOCTA YYEHOTO;

e OCO3HAHUE JIMYHOIO BKJIaJ|a B TOCTPOEHUE YCTOMYMBOrO OYIYILETO.

3CTETHYECKOr0 BOCIIMTAHUSA:

e DOCTETMYECKOE OTHOLICHHE K MHpPY, BKIJIIOYAsA JCTETUKY HAY4YHOIO
TBOPYECTBA, MPHUCYIIETO (PU3NIECKON HaYyKeE.

TPYAOBOIr0 BOCIIMTAHUS:



MHTEpEC K pa3iuuHbIM chepam npodeccuoHaIbHON AESITeIbHOCTH, B TOM
YUCJie CBA3AHHBIM C (U3MKOW U TEXHHUKOM, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oynyiiel mpodeccuu U peain30BbIBaTh COOCTBEHHBIE
’KU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa3OBaHUIO B
o0yacTu PU3MKHU HA MPOTSHKECHUH BCEH KU3HU.

IKOJOIrHI€¢CKOro BOCIIuTaHusd:

c(hOpPMUPOBAHHOCTH AKOJIOTHYECKON KYJIBTYpbI, OCO3HAHHE TI00AIBHOIO
XapakTepa HKOJIOrMYECKHUX Mpolem;

IUIAHUPOBAHUE W OCYUIECTBJICHUE IEHWCTBUM B OKPYXKAKOILIEH Cpeae Ha
OCHOBE 3HAHMA LIEJEN YCTOWYHUBOI O PA3BUTHS YEJIOBEUYECTBA;

paCIIMPEHUE ONBITA JNEATEIBHOCTH 3KOJIOTMYECKOW HANpPaBICHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAaHUH MO (PU3HKE.

HEHHOCTH HAYYHOI'O MO3HAHUS .

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NIECKON HAYKH;

OCO3HAHHME LEHHOCTH HAyYHOU JesATeNbHOCTH, FOTOBHOCTh B IIpoOLECCE
U3Y4YeHUS (PU3MKH OCYIIECTBIISITH IMPOCKTHYIO M HUCCIEI0BATEIbCKYIO
NEATEeIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbBIC YUeOHbIC 1eHCTBUSA

ba3oBbIe JJornueckue 1eMCTBUA:

CaMOCTOATENbHO  (POPMYTUPOBATh W  aKTyalIM3UpPOBaTh  IMpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENN AEATEIBHOCTH, 3a7aBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTHKECHUS,

BBIABJIATH 3aKOHOMEPHOCTM M IIPOTUBOPEYHsT B PacCMaTpUBAEMBIX
busznyecKux ABICHUSIX;

pa3pabarbiBaTh IJIaH PElICHUs MPOOIEMBI ¢ YUIETOM aHaAIM3a UMEIOITUXCS
MAaTEpUAJIBbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
PE3YIBTATOB LIEISIM, OLIEHUBATh PUCKH MTOCIIEICTBUMN AEATEIbHOCTH;
KOOPAUHUPOBATb M  BBINOJHATH padOTy B YCIOBUSX PEAIbHOIO,
BUPTYaJIbHOI'O 1 KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEILICHUH KU3HEHHBIX IPOOJIEM.

Bba3oBble ucciaenoBarebCKue 1eCTBUA:

BJIaJIETh HAYYHOU TEPMUHOJIOTHEH, KIFOYEBBIMHU TOHSATUSMUA U METOJaMU
(bu3nUecKol HayKu;



BIAJE€Th  HaBBIKAMU  Y4€OHO-HCCIENOBATEIbCKOM U IPOEKTHOM
JEATEIbHOCTH B 00JaCTH (DU3HMKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIIFHOMY TIOMCKY METOJOB pemeHus1 3afad (U3HUUECKOro
CoZIepKaHUsl, IPUMEHEHHUIO Pa3IMYHbIX METOJI0B MIO3HAHMUS;

BJIAJIETh BUAAMH JEATEILHOCTH MO TMOJYyYSCHHIO HOBOTO 3HAHHS, €ro
MHTEpIIpeTaluy, NpeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IMUHbIX YUeOHBIX
CUTYalUsIX, B TOM YHCIIE NIPU CO3JIaHUU Y4EOHBIX MPOEKTOB B 00JIACTH
busuKy;

BBISIBJIATh MPUYMHHO-CJICJCTBEHHBIE CBA3M U aKTyalIU3HpPOBaTh 3ajady,
BBIIBUTATh THUMOTE3y €€ peleHus, HaxOAUTh apryMeHThl JJiA
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKICHHM, 3a/7aBaTh MapamMeTpbl U KpUTEPUU
peleHus;

aHAJIM3UPOBATh IIOJIyYEHHbIE B XOJ€ PpEUICHMs 3aJadd pe3yibTarhl,
KPUTHYECKH OLIEHUBATh WX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh W (OPMYIUPOBaTH COOCTBEHHBIE 3a/auyd B 00pa30BaTEIbHOMN
JESITEIbHOCTH, B TOM YHUCIIE TIPU U3Y4EHUHU (QUBHKH;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;
YMETh TIEPEHOCHTHh 3HAHHWS 1O (HU3MKE B TMPAKTUUYECKYI0 00IacThb
KU3HEACATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUTMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;
CTaBUTb NMPOOJIEMBI U 3a/1a4H, TOMYCKAIOIIME alIbTEPHATUBHBIC PELICHHUS.

Pabora ¢ undgopmanmei:

BJaJIeTh HABbIKAMHU TONy4yeHHUs MHGOpManuu (PU3HUECKOTO COAEpHKaHUS
U3 UCTOYHUKOB Pa3HbIX THUIOB, CaMOCTOSITEIbHO OCYILECTBIATH IOUCK,
aHalu3, CHUCTEMAaTH3alMI0 M HMHTEPHpPETAli0 MH()OpPMALMKU Pa3IUIHBIX
BUJIOB U (hOpM TIPECTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OpMaLINK;

UCIOJIb30BaTh CpeACTBA HWH(GOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTMA B  PEIIEHUU  KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIIOJICHUEM TpEeOOBAaHUN HPrOHOMUKH,
TEXHUKHA O€30MACHOCTH, TUTHEHBI, pPECypcoCcOEepeKeHUs, MPaBOBBIX H
TUYECKUX HOPM, HOPM HH(OpMAaIIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTO COAEPXAHUS B pa3IMUHBIX (hopmaTax c
yuy€éTOM Ha3Ha4eHWs: HMH(OpPMalLMKW M LEJNEeBOM ayauTOpUH, BbIOHpas
ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3YAIHU3ALUU.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIe 1eiiCTBUA:



OCYIIECTBJIATh OOIEHHEe Ha Yypokax (U3UKA W BO BHEYPOUYHOMU
NEATENBHOCTH;

pacrno3HaBaTh NPEANOCHUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4aTh
KOH(DITUKTHI;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHUS C MCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCIOJB30BaTh  IPEUMMYIIECTBA  KOMAaHIHOW  H
WHJMBUTYaIbHON pabOoThI;

BbIOMpAaTh TEMATHUKy M METOJbl COBMECTHBIX ACUCTBUN C y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEMN KAKIOr0 YJI€HA KOJIJIEKTHUBA;

NPUHUMATh LEIM COBMECTHOM JESATENIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JIEUCTBHS MO €€ JOCTHKEHHUIO: COCTaBIATh IUIaH
JNeWCTBUH, pactpeiessITh POJId C YUETOM MHEHUH YYaCTHUKOB, 00OCYX1aTh
pe3yabTaThl COBMECTHOM paboTHI,

OLICHMBATh KA4E€CTBO CBOErO BKJIAJa U KAXKJOrO0 y4aCTHHMKA KOMAaH/bI B
O0IIMii pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIE IPOEKTHI, OLICHMBATh HJIEU C TO3WIMU HOBU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKOW 3HAUMMOCTH;

OCYHIECTBIAAITh TO3UTHUBHOE CTPATETUYECKOE IOBEACHUE B Pa3JIMYHBIX
CUTyallUsiX,  HOpPOSBISATH  TBOPYECTBO U BOOOpaxkeHue,  ObITh
WHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBepPcaAJIbHbIE YUeOHbIE 1elCTBUS
Camoopranuzanus:

CaMOCTOSITEJIbHO ~ OCYLIECTBJIATh  [MO3HABATENIbHYIO  JESATENbHOCTh B
o0nmactT (U3MKKM W aACTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJTbHO COCTABIIATH TUIAH PEIICHUs] PACUETHBIX U KAYECTBEHHBIX
3a7a4, IJIaH BBIMOJHEHUS MPAKTHYECKOW paOOTHI C YYETOM WMEIOIIMXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEAOYTEHUN;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM;

pacliupsTh ~ paMKH  y4eOHOro TpeaMera Ha  OCHOBE  JIMYHBIX
IIPEATIOYTECHHM;

JieJlaTh OCO3HAHHBIM BBIOOp, aprymMeHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PELICHUE;

OILICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (POPMUPOBAHHUIO U TMPOSBICHHUIO JPYAUIMH B 00JIACTH
(U3KMKK, TOCTOSHHO MOBBIIATh CBOW 00pa30BAaTENIbHBIA U KYJbTYPHBIN
YPOBEHb.

CaMOKOHTp 0J1b, AMOIUOHAJIbHbIN HHTE/JIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JICSITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISIM;

BIIQJICTh HAaBBIKAMU T[O3HABaTEJbHOW pe(dIeKCuu Kak OCO3HaHMS
COBEPIIAEMbBIX JICMCTBUM M MBICIUTEIbHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHUIA;

HCIIOIBh30BaTh MPUEMBI pedIICKCUU JJIi OIEHKH CHUTYalluHM, BbIOOpa
BEPHOTO PEIICHHUS;

YMETh OIICHHWBATh PUCKU M CBOCBPEMEHHO NMPUHUMATHh PEHICHUS IO UX
CHWKECHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYTUX MpPU aAHAIN3E PE3YJIbTaTOB
JIESITEILHOCTH;

MPUHUMATh €051, TOHUMAsi CBOU HEJIOCTATKU M JJOCTOMHCTBA;

MPUHUMATh MOTHBBI M APryMEHTHI JPYTUX MpPU aAHAIU3E PE3YJIbTaTOB
JIESITCILHOCTH;

MIPU3HABaTh CBOE MPABO U MPABO APYTUX Ha OIMIHOKHU.

B mporecce mocTukeHUS JMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBEI T10
dbuzuke g ypOBHS cCpeAHero oOmiero oOpa3oBaHUA y OOyYaroluxcs

COBEPIIECHCTBYETCS HMOIMOHATILHBIN UHTEJUIEKT, MIpEANOoIaratoIIuii
c(hOpMUPOBAaHHOCTb:
e CaMOCO3HAHHWA,  BKJIOYAIONIETO  CIOCOOHOCTh  MOHUMAaTh  CBOE

AMOITMOHAIILHOE COCTOSIHHE, BHJICTh HAIIPaBICHUS Pa3BUTHS COOCTBCHHOU
HMOITMOHATILHOM Cepbl, OBITH YBEPEHHBIM B ce0e€;

CaMOpETyJTUPOBaHMSI, BKJIIOYAIONIETO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHUE, CIMOCOOHOCTH aJanTHPOBATHCA K
OMOITMOHAIILHBIM W3MEHEHUSM W TPOSIBISITh THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIUH, BKIIOYAIONIEH CTPEMIICHUE K JOCTHKCHUIO TICIN
U yCIIeXy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JIEHCTBOBAThH, UCXOMAS U3
CBOMX BO3MOXHOCTEH;

OMIIATUH, BKJIIOYAIOMEH CIIOCOOHOCTh IMOHWUMATh  AMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYUTHIBATh €ro MpHU OCYIIECTBIECHUU OOIIEHUS,
CIIOCOOHOCTB K COYYBCTBHIO U CONEPESIKUBAHUIO;

COIIMANTLHBIX ~ HABBIKOB, BKJIIOYAIOIINX CHOCOOHOCTh  BBICTpAaMBaTh
OTHONICHUS C APYTMMH JIIOJIbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiath KOHGIUKTHI.



INPEAMETHBIE PE3YJIbTATDBI

K koniy oOyuenuss B 10 knacce mpenMeTHbIE pe3yibTaThl Ha YrIyOJEHHOM
YPOBHE JIOJIKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OO0 yUAIOIIUXCS YMEHUI:

NOHUMAaTh POdb (U3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTMYECKOM, COIMATILHOM H JITHYECKOW cdepax AesTenbHOCTH
YeJI0BEKa, pOJib U MECTO (PM3UKU B COBPEMEHHOW HAy4YHOM KapTHUHE MHpA,
3HaYEHUE OIUCATEIbHOW, CHUCTEMATU3UPYIOUIe, OOBACHUTEILHON H
MPOTHOCTUYECKOW ~ (QYHKIUN  (QU3UYECKOM TEOpHUHM —  MEXaHHKH,
MOJIEKYJSIPHOU (PU3UKK M TEPMOAMHAMHUKHU, POJb (PU3UUYECKOU TEOpUHU B
dbopMupoBaHUY TPEACTABICHUHN O (PU3MUECKOI KapTHHE MUPA;

pa3nuyarh YCJIOBHS MPUMEHMMOCTH Mojelied (U3HUEeCKUX Tel H
MpoleccoB (SBJIEHUI): WHEpLUHabHAsg CHCTeMa OTCY€Ta, abOCOJIIOTHO
TBEPAOE TENO, MarepuajbHas TOYKA, PaBHOYCKOPEHHOE JIBH)KECHHE,
CBOOOJIHOE TMaJicHue, aOCOMOTHO yrpyras aedopMmanus, aOCOIIOTHO
yIpyroe 1 abCOIOTHO HEYMPYToe CTOJIKHOBEHUS, MOEIH Tra3a, >KUIKOCTH
U TBEPIOro (KpUCTANIMYECKOT0) Teja, UJICANbHbIN a3, TOUEUHbIN 3apsi,
OJTHOPOJHOE 3JIEKTPUUECKOE T10JIE;

paznuyaTh yCJIOBUS (TpaHUIlbl, 00JacTH) MNPUMEHUMOCTH (PUHMUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OrPAaHMYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB,;

aHAJIM3UPOBAaTh U OOBSICHATH MEXaHMYECKHE IIPOLIECChl U SIBICHUS,
UCIIOJIb3ys. OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBMXKEHHS, (OPMYJbl KHMHEMAaTUKU PaBHOYCKOPEHHOTO
JBUKEHMsI, MpeoOpa3zoBaHusi ['amwies Ui CKOPOCTH U TEpEeMELICHHUS,
3aKkoHbl HbIOTOHA, TMPUHLMO  OTHOCUTEIBHOCTHM ['anmies, 3aKkoH
BCEMUPHOr'O TATOTEHHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
SHEPTUH, CBSI3b PabOThl CWJIbI C M3MEHEHHWEM MEXaHWYECKOW BSHEpruu,
yCIIOBUS PpaBHOBECHS TBEPAOro Tela), TMPU OSTOM HCIOJIb30BATh
MaTeMaTu4yecKoe BBIPAKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeoOpazoBaHuil ["anumnes, BToporo
U TPEeThero 3aKkOHOB HbIOTOHA, 3aKOHOB COXpaHEHUs HMIyJbca U
MEXaHUYECKOW SHEPIHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh U OOBSACHATH TEIUIOBBIE MPOLIECCH U SBJICHUS, UCIONb3Ys
ocHOBHble TmonoxeHuss MKT u 3akoHBI MOJEKYISIpHOM (QU3HKKA U
TEPMOAMHAMMKHU (CBSI3b  JIaBJICHMSI MJACaJIbHOIO Tra3a CcoO CpeaHen
KUHETUYECKOW SHEPrued TEIUIOBOrO ABMIKEHUS M KOHLIEHTpPAUHMEH €ro
MOJIEKYJI, CBA3b TEMIIEPAaTypbl BEIIECTBA CO CPEOHEH KHUHETHYECKOU
SHEPruer TEIUIOBOIrO ABMKEHUS €r0 YACTHIL, CBA3b AABJICHUS UACATBHOTO
raza C KOHUEHTpalMel MOJEKYJl U €ero TeMIepaTypoil, ypaBHEHUE



MenneneeBa—Knaneiipona, TmepBbId 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpaHEHHUs] PHEPruu B TEIUIOBBIX MpOIIECcCax), MPU TOM MCIOIb30BaTh
MaTeMaTU4YECKOe BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
IPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneinpona;

AHAIU3UPOBATH M  OOBACHATH DJEKTPUUYECKUE SBJICHUS, MCHOIb3YS
OCHOBHBIE TIOJIO)KEHHSI M 3aKOHBI JIEKTPOAVMHAMUKH (3aKOH COXPaHEHUS
DIEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIIMAIBHOCTh
AIEKTPOCTATUYECKOrO TMOJSA, NPUHLHUII CYNEPHO3ZULHUMU DIIEKTPUUYECKUX
MOJIEH, MPU 3TOM YKa3blBas YCIOBHS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ TNPAKTAYECKU Ba)KHbIE COOTHOLIEHWA: 3aKOHbI OMa Il ydacTka
LENMA W JUI1 3aMKHYTOM JJIEKTPUYECKOM Lenu, 3akoH Jlxoynsa—JleHna,
npasuia Kupxroga, 3akonsr @apajes A 3J1eKTpoan3a);

ONMUCHIBATh (DU3UYECKUE MPOLECCHl U SBICHUS, UCIONb3YSl BEIMUYHMHBL:
IIEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJNA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbI, JaBJICHUE, NOTCHUUAJIbHAs DSHEPrus, KUHETUYECKAas
DHEPrus, MEXaHWUYecKash SHEprus, padoTa CHibl, LHEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CWJIa TSHKECTH, CHJIa YIPYTOCTH, CHJIa TPEHUS, MOIIHOCTb,
SHEpPrus B3aUMOAEHUCTBUA Tena ¢ 3emuéil BOJIM3UM €€ MOBEPXHOCTH,
Heprus ynpyrod gedopMalud MPYKHUHBI, KOJIMYECTBO TEIUIOTHI,
a0cooTHasl TeMIeparypa Tena, paboTa B TEPMOJUHAMHUKE, BHYTPEHHSIS
SHEPrus WACATLHOIO OJHOATOMHOrO ra3a, paboTa HAEalbHOIO rasa,
OTHOCHTEJIbHAS BJAXHOCTh Bo3Ayxa, KIIJ wuaeasbHOro TEIIOBOro
JBUTATEIIS; DJIEKTPUUYECKOE MOJIE, HANPSKEHHOCTD DJIEKTPUYECKOIO OIS,
HaIpspKEHHOCTh MOJII TOYEYHOTO 3apsia WIA 3apsHKEHHOro Iapa B
BAKyyME€ U B JMIEKTPUKE, IOTEHUHAI 3JIEKTPOCTATUYECKOrO 10,
pPa3HOCTh  MOTEHLMAJIOB, JJEKTPOABMKYIIAs  CWila, CHJIAa  TOKa,
HaIlpSDKEHHWE, MOIIHOCTh TOKA, DJJEKTpUYeCKas €EMKOCTh IUIOCKOTO
KOHJIEHCATOPa, COINPOTUBJICHHUE YYacTKa LENH C IOCJIEA0BATEIbHBIM U
MapajuieIbHbIM COEMHEHUEM PE3UCTOPOB, SHEPTUS IIEKTPUUECKOTO MO
KOHJICHCATOPa;

OOBSICHATb  OCOOCHHOCTHM  MPOTEKaHUs  (PUIMYECKUX  SIBJICHUMA:
MEXaHUYECKOE JIBH)KEHWE, TEIUIOBOE JIBMKEHHWE 4YaCTHIl BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBMXKeHUE, nuddysus, ucrnapeHue,
KUIIEHUE U KOHJEHCAlWs, IIJIaBICHUE U KPUCTAJUIM3alMs, HAlIPaBJICHHOCTh
TEIUIONEPENAUH, DIIEKTPU3ALUS TEJl, SKBUIIOTEHIMAIBHOCTh ITOBEPXHOCTH
3apsKEHHOr0 IIPOBOIHUKA;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTU OJTHOU (PU3UUYECKOW BETUYUHBI OT
JpYyrol C  HCIOJb30BAaHUEM  MPSAMBIX  HU3MEPEHHM, TMpU  ITOM
KOHCTPYUPOBAaTh YCTaHOBKY, (UKCHUPOBATh pPE3YyJIbTAaThl IOJIYyYEHHON



3aBUCUMOCTH (PU3MYECKMX BEJIUYMH B BHJAE TIpadUKOB C Y4ETOM
a0COJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, JIeNIaTh BBIBOBI 110 Pe3yJibTaTaM
UCCIIE/I0BaHNUS;

IPOBOJIUTh KOCBEHHBbIE M3MEpEHUs (U3MUECKUX BEJIWYUH, NPU STOM
BBIOMpPATh ONTUMAJIbHBIA METOJ M3MEPEHHs, OLEHUBATh AOCOIIOTHBIE U
OTHOCUTEJbHBIE TIOTPELIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHU;
IPOBOJIUTH OMBITHI MO MPOBEPKE MPEIJIOKEHHON TUIIOTE3bl: MJIAaHUPOBATh
HKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBAThH
MOJIyYEHHBIE PE3YJBTATHl M JAENIaTh BBIBOJ O CTAaTyCce NPENJIOKEHHOU
TUIOTE3bI;

coOrofaTh TMpaBmiia 0€30MacCHOTO TPyAa MPH MPOBEACHUN UCCIECTOBAHUN
B paMKax y4yeOHOro OJKCIHEpMMEHTa, MpPaKTHKymMa ©  ydeOHO-
UCCIIEZIOBATEIbCKOM M TPOEKTHON NEATENbHOCTH C MCIOJIb30BAHUEM
U3MEPHUTEIBHBIX YCTPONCTB U JIAOOPaTOPHOr0 00OPYIOBAHUS;

pewmaTh pacu€THblE 3aJaud C SIBHO 33JaHHOM M HESBHO 3aJaHHOM
¢busnyeckoil MOJENbIO: Ha OCHOBAHWU aHAJIN3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (u3nMueckoll MojenH, OTBeuawrollell TpeOOBaHUAM  3aJlayuu,
OPUMEHATh  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJaThl
(u3MYEeCKUX TEOpUM MNpU MCIHOJB30BAHUM MATEMAaTHUYECKUX METOJI0B
peleHus 3a1a4, MPOBOJUTH PACYETHl HA OCHOBAHUU MUMEIOIINXCS JaHHbIX,
aHAJIM3UPOBATH PE3YJIbTaThl M KOPPEKTUPOBATh METOAbl PEIICHUS C
Y4ETOM IOJIYYEHHBIX PE3YyJIbTATOB;

pelaTh KadyeCTBEHHBIE 3a/ayd, TpeOyrollue NPUMEHEHUs 3HAHUNA U3
pa3HbIX Pa3AesioB Kypca (pU3MKH, a TaKKe MHTErpallMi 3HAHUM U3 JPYruxX
IIPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHYECKYIO
LENOYKY pacCyKIEHHUM ¢ OMOPOM Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pu3NYECKUE SBJICHUS,

UCIOJIb30BaTh TEOPETUUYECKHE 3HAHHUS [ OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOICTB
Y TEXHOJOTMYECKUX MPOLECCOB;

OPUBOAUTH TPUMEPHI BKJIAJAa POCCUWCKMX M 3apyOEKHBIX Y4EHBIX-
(U3HKOB B pa3BUTHE HAYKU, B OOBSICHEHUE IPOLIECCOB OKPYKAOIIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHAJIM3MPOBATh U OLIEHUBATH MOCJICACTBHSI OBITOBOM U MPOU3BOICTBEHHOM
JeSTENbHOCTH YEJIOBEKa, CBSA3AaHHOM C (DU3MUYECKMMHU MPOLIECCAMH, C
MO3UIIMM KOJIOTHYECKON 0€30MacHOCTH, MPEICTABICHUM O palliOHATILHOM
MPUPOAOINONIB30BAHUHU, @ TAKKE Pa3yMHOM HCIIOJIb30BAaHUU JOCTHKEHHM
HAYKA W TEXHOJOTMW JJI JAJbHEHILIETO pPAa3BUTHA YEIOBEYECKOIO
o0111ecTBa;



IPUMEHATh Pa3IMyYHbIe CIIOCOOBI paboThl ¢ MH(poOpManuen (pusnueckoro
COZCpXaHUsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTUM, MPH 3TOM HCIHOJB30BAaTh COBPEMEHHBbIE MH(OPMALUOHHBIE
TEXHOJIOTUM JJIsl TIOMCKA, MepepadOTKH U TpEeAbsABICHUS Y4YeOHOH u
HayYHO-TIOMYJISIPHOM MH(OpMAaLMK, CTPYKTYPUPOBAHUS U UHTEPHPETALUN
uH(boOpMaMy, MNOJYyYEHHOW M3 pa3jIMYHbIX MCTOYHUKOB, KPUTUYECKU
aHaIM3UPOBaTh  MOJy4aeMykoo  HH(oOpMalnMi0 M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCSA 3HAHWM, TaK M Ha OCHOBE
aHaJM3a UCTOYHHKA MH(POpMALIHH;

MPOSIBIISATH OpraHu3alMOHHbIE u MO3HABATEIIbHbBIE YMEHUS
CaMOCTOATENILHOTO  IPUOOpPETEeHUs] HOBBIX 3HAHUM B  Mpolecce
BBITTOJIHEHHUS TPOEKTHBIX U y4EeOHO-UCCIIEA0BATEIbCKUX paboT;

paboTarh B TpYIIE C HCIOJHEHUEM PA3JIMYHBIX COLMUAIBHBIX PpOJIEH,
IUIAHUPOBATh pabOTy TPYIIIbI, pAMOHAIBHO PacHpeesaTh ACSITENbHOCTh
B HECTAHJAPTHBIX CUTYyallUsX, aJl€KBaTHO OLEHUBATh BKJIAJ KaXI0ro W3
YYaCTHHUKOB I'PYIIIbI B PEIIEHHE PACCMATPUBAEMOMN MTPOOIIEMBIL;

MPOSBIISATh MOTUBALIMIO K OyAylieil NpoeCCHOHAIBHON AESITEIbHOCTH 1O
CHELMATBHOCTAM (PU3HKO-TEXHUYECKOTO IPOPHIISL.

K xonuy oOyuenuss B 11 knacce TipelIMETHBIE pe3ylbTaThl Ha YriyOJEHHOM
YPOBHE JOJKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OO0 yUAIOIIMUXCS YMEHUM:

MMOHUMATh POJb (PU3MKK B  DKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COLMAIBHOM M 3TUYeCKOoU cdepax NesTeIbHOCTU YelIOBEKa, POJib U MECTO
(GU3MKM B COBPEMEHHOW HAy4HOW KapTHUHE MHUpA, POJb ACTPOHOMHUHU B
IIPAKTUYECKOM  JCATEIBbHOCTH 4YEJIOBEKA M JAJBHEUINEM Hay4dHO-
TEXHUYECKOM DPa3BUTHM, 3HAYEHUE ONUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENTbHOW W MPOTHOCTHYECKON (PyHKUMI (DU3HuecKoil Teopuu —
ANEKTPOAUHAMUKHY, CIIELMAIIBHOM TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOU
¢u3uku, ponb (usnueckoll Teopuu B (HOPMUPOBAHUU IPEICTABICHUN O
busnyecKoil KapTUHE MUpPA, MECTO (PU3NUECKON KapTHHBI MUpa B OOIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IPUPOJE;
pa3nuyarth YCJIOBHS NPUMEHHMMOCTH Mojeled (U3HYECKUX Tel H
IPOLIECCOB  (SIBJICHUI): OJHOPOJHOE DJIEKTPUUECKOE U  OJHOPOJIHOE
MarHMTHOE I0JI, TAPMOHUYECKUE KOJeOaHUsl, MaTEMaTUYECKUN MAsTHUK,
WJCATbHBINA TMPYKUHHBIA MAasTHUK, TAPMOHHUYECKUE BOJIHBI, WICATbHBIN
Kosie0aTeNIbHbIN KOHTYp, TOHKAs JIMH3a, MOJEJIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICIIM CBETA;

pa3nuyaTth ycnoBHs (TpaHHIlbl, 00JACTH) MPUMEHUMOCTH (PUINUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMH XapakTep (PyHIaMEHTalbHBIX 3aKOHOB U
OrPaHUYEHHOCTh UCMOJIb30BaHUS YACTHBIX 3aKOHOB,;



aHAJIU3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SBIICHUA,
UCIIONb3Ysl OCHOBHBIE TIOJIOXKEHUSI W 3aKOHBl JJEKTPOJUHAMHUKH U
CHEIMANbHOM  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHHUS
ANEKTPUYECKOro 3apsana, cwia Awmmepa, cuina JlopeHma, 3akoH
AJEKTPOMArHUTHOW  WHAYKUMHM, T1paBwio  Jlenma, cBa3p  O/(C
CAMOMHIYKLIMH B D3JIEMEHTE DJJEKTPUYECKOW MEeNH CO CKOPOCTHIO
M3MEHEHHUS]  CHJIbI  TOKa,  MOCTYJaThl  CHEHUAIbHOM  TEOpUU
OTHOCUTEJILHOCTH DUHINTEHHA);

aHAIM3UPOBATH M OOBSCHATH KBAHTOBBIC MPOIIECCHI U SIBIICHUS, UCTIOIb3YS
MOJIOKEHUS] ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OWHINTEHHA IS
doroapdexra, mepBeld U BTOpoM mocTydarel bopa, mpuHUHI
COOTHOIIIEHUsI HeomnpeaenéHHocTel ['eiizeHOepra, 3aKOHBI COXpaHEHUS
3apsiI0BOTO U MACCOBOTO YMCEI U DHEPTrUU B SIIEPHBIX PEAKIMAX, 3aKOH
PaAOaKTUBHOTO pacnazia);

OMUCHIBATh (DU3UUECKUE MPOLECCHl U SBICHUS, UCIONb3YSl BEIUYHMHBL:
HaNpsLDKEHHOCTD 3JIEKTPUYECKOrO MO, MOTEHIMA 3JEKTPOCTaTUYECKOIO
NoJIsl, PA3HOCTh IMOTEHIMAJIOB, JJEKTPOABIKYIIAS CUJA, WHIYKIUS
MAarHUTHOTO TMOJIsl, MAarHUTHBIM TOTOK, CWjia AMIEpa, WHIYKTHUBHOCTD,
ANEKTPOABMKYIIAA CUJa CaMOMHAYKLIMHU, 3HEPrusi MAarHUTHOTO TOJsS
MPOBOJIHMKA C TOKOM, PEIATUBUCTCKUN HWMIYJbC, IOJIHAs SHEPrus,
SHEPrus TOKOSI CBOOOJHON 4YacCTHIbl, DHEPrusi M HUMIYJIbC (DOTOHA,
MacCOBO€ YHUCJIO U 3apsij apa, SHEPTUs CBS3H SAPa;

OOBSICHATH  OCOOCHHOCTHM  TPOTECKaHUS  (PU3WYECKUX  SIBJICHUIA:
AIIEKTPOMArHUTHasl UHIYKIUs, CAMOMHIYKIIUS, pE30HAHC, MHTepdepeHus
BOJIH, JAupaKius, JUCHEPCHsi, TOJTHOE BHYTPEHHEE OTpaKCHHUE,
dbotoanexktpuueckuii 3¢pdext (dborodddext), anbda- u Oera-pacrajbl
aaep, raMMa-u3iaydeHue saep, (PU3NYecKUue MPHUHIUIBI CIIEKTPATbHOTO
aHanmu3a u paboTHI Jla3epa;

ONpEAeNATh HANpPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJs MPOBOJHHUKA C
TOKOM, CUJIbI AMriepa 1 cuiibl JIopeHa;

CTPOUTH U300paKEHHE, CO3/1aBAEMOE IJIOCKUM 3€PKaJIOM, TOHKOW JIMH30M,
Y PacCUMUTHIBAThH €r0 XapaKTePUCTUKH,

MPUMEHATH OCHOBOIIOJArallie ACTPOHOMHYECKUE MOHATHS, TEOPUU U
3aKOHBl JJIi aHaiM3a U OOBACHEHMS]  (PU3MYECKUX  MPOIIECCOB,
MPOUCXOIAIIMX B 3BE37aX, B 3BE3HBIX CUCTEMAax, B MEXKIaJaKTHUECKOU
cpelie; NBUKEHUS HEOCCHBIX TeJI, DBOJIIOIMH 3BE3/] U BeelleHHOM;
MPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEM (PU3UYECKHUX BEJIUYHUH C
HCIIOIb30BAHUEM TMPSAMBIX HU3MEPEHUH, TPH ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpOBAaTh pe3yiabTaThl TOJYUYCHHOW 3aBUCHUMOCTH



¢u3nyecKkux BEIWYUH B BHUJAE TpaQUKOB C YYETOM aOCOIHOTHBIX
NOTPEIIHOCTE  M3MEpPEHWM,  JeaTh  BBIBOABI [0  pPE3yJIbTaTaM
UCCIIE/I0BaHNUS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIUYHUH, MPU 3HTOM
BBIOMpPATh ONTUMAJIbHBIA METOJ M3MEPEHHs, OLEHUBATh AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPELTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOAMTH OIBITHI MO MPOBEPKE MPEMIOKEHHOW TMITOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYEHHBIE PE3YJBTATHl M JAENIaTh BBIBOJ O CTAaTyCce NPENJIOKEHHOU
TUIOTE3bI;

OIHMCHIBATh METO/IbI MTOJIYYEHHSI HAYYHBIX aCTPOHOMUYECKUX 3HAHMIA;
coOroaTh MpaBmwiia 0€30MacCHOTO TPy/Ja MPH MPOBEIECHUN HCCICIOBAHUN
B paMmMKax ydyeOHOro OJKCIEpUMEHTa, MpPaKTHKyMa M  ydeOHO-
HCCIEA0BATENBCKOM M IPOEKTHOM JEATENIBHOCTH C MCIOJIB30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U JIAOOPAaTOPHOI0 000PY1OBAaHUS;

pemarp pacdy€THBIC 3a74a4d C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOU
(¢u3nuecKol MOJENbI0: Ha OCHOBAaHMM aHajiW3a YCIOBUS BbIOMpATh
¢usnyeckue MOJENM, OTBEYaloIlhe TpeOOBaHUSAM 3aJauM, NPUMEHSTh
(bopMyJbl, 3aKOHBI, 3aKOHOMEPHOCTU M TOCTYJIAThl (PU3UUECKUX TEOPUH
IPU  HWCIIOJIb30BAaHUM MaTeMaTUYECKUX METOJOB pElIeHUs 3ajad,
MPOBOAUTH PACUETHI HA OCHOBAaHWUM UMEIOIIUXCS JAaHHBIX, AaHAJIU3UPOBAThH
pPE3yJIBTATBl U KOPPEKTUPOBATH METOJbI PELICHUS C YYETOM IOJYYEHHBIX
pE3YJIbTATOB;

peliath KadyeCTBEHHbIC 3alaud, TpeOyrollue NpPUMEHEHUS 3HAHWM U3
pa3HBIX pa3/esioB Kypca (pU3MKH, a TaKKe MHTETpally 3HaHUN U3 JIPYTUX
IIPEIMETOB ECTECTBEHHO-HAYYHOI'O IIMKJA: BBICTPAUBAaTh JIOTHYECKYIO
LENOYKY pacCyKJIE€HUI ¢ OMOPON Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pu3NYECKUE SBJICHUS,

UCIIOJb30BaTh TEOPETUYECKUE 3HAHMUS [l OOBSICHEHHS OCHOBHBIX
MPUHILIUIIOB PabOTHl MU3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOIMYECKUX IPOLECCOB;

NPUBOJIUTH TPUMEPHl BKJIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3HKOB B pa3BUTUE HAYKH, B OOBSICHEHHE NPOLIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTH;

aHAJIM3UPOBATH U OIIEHUBATH MOCJEICTBHS OBITOBOM M MPOU3BOCTBEHHOM
NESATENIbHOCTH 4YeJIOBeKa, CBSI3aHHOW ¢ (PM3MYECKUMHU MpOIeccamH, ¢
MO3ULUKA 3KOJOTUYECKON 0€30MacHOCTH, MPEACTABICHHUN O palliOHAIIBHOM
MPUPOAOIOJIB30BAHUHU, a TAKKE Pa3yMHOM HCIIOJIb30BAaHUU JTOCTHKEHHM



HAyKM W TEXHOJNIOTUWA Ui JaJIbHEHIIEr0 pa3BUTUS YEJIOBEUECKOIO
o01I1eCTBA;

NPUMEHATh pPa3IUYHbIe CIOCOOBI PadoThl ¢ MHpOpMaUUen (PU3NUECKOTrO
COZCpXaHUsI C HCHOJb30BAaHUEM COBPEMEHHBIX HH(OPMaIMOHHBIX
TEXHOJIOTUH, MPU 3TOM HCIHOJb30BAaTh COBPEMEHHBbIE MH(OPMALUOHHBIE
TEXHOJIOTUM JJIsi TOMCKA, MepepadOTKU W TpEeAbsSBICHUS Y4YeOHOH u
HAy4YHO-TIOMYJISIPHOM MH(OpPMALIUU, CTPYKTYPUPOBAHUS U MHTEPIPETALUU
uH(pOpMAIMU, TOMYyYEeHHOW W3 pPa3IMYHbIX MCTOYHUKOB, KPUTHUYECKH
aHATM3UPOBATh  MOJy4aeMylo  HH(OpPMALMIO U OLUEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCSA 3HAHWM, TaK M Ha OCHOBE
aHaM3a UCTOYHHKA HH(POPMAIIHH;

HPOSIBIIATH OpraHu3alOHHbIC u NO3HABAaTEJIbHbIC YMEHUS
CaMOCTOATEJILHOTO ~ IIPUOOPETEeHUs] HOBBIX 3HAHUU B  IpoLecce
BBITTOJIHEHHUS TPOEKTHBIX U y4eOHO-MCCIIEA0BATEIBCKUX paboT;

paboTarh B TpYIIE C HCIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX PpOJIEH,
IUIAHUPOBATh padOTy TPYIIIbI, pAMOHAIBHO PACHpPEAESATh AeATEIbHOCTD
B HECTAHJAPTHBIX CUTYallUsAX, aJeKBaTHO OIEHUBATh BKJAJ KaXJOTO M3
YYaCTHUKOB T'PYIIIBI B pEIICHUE pPaccMaTpUBaeMoOn IPOOIEMBIL;

MPOSBIISATH MOTUBALMIO K OyAylieil NpoeCCHOHAIbHON AESITEIbHOCTH MO
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPODUIIS.
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11 KUIACC

KoanuyecTBo yacon DJIeKTPOHHBIE
HaunmMeHoBaHue pa3iesioB U TeM u¢poBbIie
Ne n/m pasi Konrpoabnsie | IlpakTuyeckue (1pp )
NMporpaMMmbl Bcero o0pa3oBaTeIbHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. JIEKTPOANHAMMUKA
bu6moreka [IOK
11 Marmutiioe noze 14 https://m.edsoo.ru/39859¢f1
but6mmoreka [JOK
1.2 6] 13 1
FICKTPOMBTITHTHAT HEAYKHIA https://m.edsoo.ru/39859¢f1
Wroro no paznemy 27
Paznen 2. KOJIEBAHU S U BOJIHbBI
bu6moreka [JOK
2.1 M 1
CXAHMHECKHUC KONCOAHHA 0 https://m.eds00.ru/39859ef1
but6mmoreka [JOK
2.2 15
DIICKTPOMATHHTHbIC KONCOaRNA https://m.edso00.ru/39859ef1
53 MexaHuuecKue 1 3JEKTPOMarHUTHbIE 10 1 bubmmoreka [JOK
' BOJIHEI https://m.eds00.ru/39859¢f1
but6moreka [JOK
24 (0] 25 1
e https://m.edso00.ru/39859ef1
Hroro no pazaeny 60
Pasznen 3. OCHOBBI CIEIIMAJIBHOM TEOPUHA OTHOCHUTEJBHOCTH
bubmumoreka [IOK
3.1 T 5 1
Ocuoser CTO https://m.edso00.ru/39859ef1
Hroro no pasgeny 3)
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Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsspHO-BOJIHOBOH Ayanu3m 15 Bubmmorexa LIOK
' PHyCKyIp a4 https://m.edsoo.ru/39859¢f1
bubmmoreka [IOK
4.2 o 5
f3HKa aroma https://m.edso00.ru/39859ef1
43 ®du3nKa aTOMHOTO Si7ipa v 3JIEMEHTaAPHbBIX 5 bubmmoreka [JOK
' YACTHII https://m.edso0.ru/39859ef1
Htoro no pazgeny 25

Pazpen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKH

bu6moreka [JOK
5.1 DNeMEHTHI aCTPOHOMHH B aCTPOPUZUKHU 12 httos://m.edsoo.ru/39859f1
Uroro no pazneny 12
Paznen 6. PUSHNUECKHUN IPAKTUKYM
. bubmumoreka [IOK
6.1 o 16 16
VISHHCCKILEL HparTiio https://m.edso00.ru/39859ef1
Hroro mo pazneny 16
Paznen 7. OBOBLIAIOHIEE IIOBTOPEHHUE
Cucrematuzanus u 0000111eHNE
71 IIPEIMETHOI'O COAECPKAHUS U OIIBITA 15 bubmuotexa IIOK
' Jes TeIbHOCTH, TPUOOPETEHHOTO MPH https://m.edso0.ru/39859ef1
u3ydenuu Kypca ¢usuku 10 — 11 xnaccon
Uroro no pazneny 15
bubmmoreka [IOK
P 10
S3CPBHOC BpeNA https://m.edso00.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Jara nudpoBbie
Tema ypoka Konrtpoasbnbie | IlpakTudeckue bp
n/n Beero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypchbl
1 ®usnka — GpyHAaMeHTalIbHAs HayKa O 1 bubmmoreka LIOK
IpUpoJe https://m.edsoo.ru/1beef346
5 Hay4nblil ME€TOZ ITO3HAHUS U METO/BI 1 bubmmorexa IIOK
WCCIIeIOBaHUS (PU3NUYECKUX SIBJICHUM https://m.edsoo.ru/3a7fde29
DKCIEpUMEHT U TEOpHs B Mpoliecce
3 mo3”anus npupoasl. Hadnronenue u 1 Bubmorexa HOK
PUPOBL. https://m.edsoo.ru/34c49931
AKCIIEPUMEHT B (pu3uke
4 Crioco6s1 u3MepeHust PU3NIECKUX 1 bubmmorexa LIOK
BEJIMYHH https://m.edsoo.ru/ca2def03
AOCONIOTHAS ¥ OTHOCUTEIIbHAS
) MOTPEIIHOCTH U3MEPEHHUH (PHU3UIECKUX 1 br6amorexa [IOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYHH
MonenupoBanue B ¢pusuke. Ponb u
5 MecTO GU3UKH B (POPMHUPOBAHUH 1 bubmmorexa [IOK
COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B IIPAKTUYECKOM e TeTbHOCTH JII0aei
Mexannueckoe npuxeHne. Cucrema
7 otcuera. OTHOCUTEIBHOCTD 1 bu6mmoreka [JOK
MEXaHU4eCKOro ABrkeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1aull MEXaHUKH
8 Pannyc-BekTop MaTepuaibHON TOYKH, 1 bubmotexa [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

€ro NpoCKIur Ha OCHU KOOpAUHAT.

Tpaexropus. [lepemenienne. CKopocTb.

Nx npoekiinm Ha ocu KOOPJAUHAT

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

PaBHOMEpHOE NpsIMOJIMHENHOE
nBrKeHue. I'padudeckoe onvcanue

bu6mmoreka [JOK

o PaBHOMEPHOTO MPSIMOJIUHEHHOT O https://m.edso00.ru/89ba7190
JIBIDKCHUS

10 CroxxeHue rnepeMenieHuii i CKOPOCTEM. bubmuorexa [JOK
Pemenune 3amau https://m.edsoo.ru/761d18aa
HepaBHomepHOE NBUKEHUE.

11 MrHoBeHHasi CKOPOCTb. Y CKOpEHHE. bubmuorexa [IOK
[IpssMonuHeHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHHEM
['padmueckoe onmcanue

12 MPSMOJIMHEUHOTO IBUKEHUS C bubmorexa HOK

https://m.edso00.ru/b7560bbf
MTOCTOSIHHBIM YCKOPEHHEM
CBoOonHOe najeHue. Y CKopeHue

13 CBOOOIHOrO najacHus. 3aBUCUMOCTh bubmioreka [IOK
KOOpPJMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢c
BpPEMEHHU U UX Ipaduku

14 JIBmxeHue Tena, OpoLIeHHOr o Mo/ bu6moreka [JOK
YTJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneitHoe nBmxenue. J[Buxxenue
110 OKPY>KHOCTHU. YTJIOBas U JIMHEIHas

15 ckopocTs. [lepuona u yactoTa. bubmorexa [JOK

https://m.edso00.ru/33196fhe
LleHTpOoCTpEMUTENBHOE U MTOJTHOE
YCKOpEHHE
16 KonTponsHas pabora mo teme bubmorexa [JOK

https://m.edsoo.ru/1242f32e



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e

"Kunemartuka"

[TepBr1if 3akoH HbtoTOHA.
WNHepunanbHble CHCTEMBI OTCUETA.

bu6moreka [JOK

17
[TpuHumn otHocUTENBHOCTH ["anmies. https://m.edsoo.ru/5a9e4a64
HewuneprmanbHbie CHCTEMBI OTCUETA
18 Cuna. PaBHOzEHCTBYIOIIAS CHJIA. bubmuotexa [JOK
Bropoii 3akon HeroTona. Macca https://m.edso00.ru/141d3837
19 Bzaumopeiicteue Ten. Tpernil 3akoH bu6mmoreka [JOK
HeroToHa https://m.edso0.ru/57dba505
I1 Cynepmno3s cull. Pemenue
20| saes va npuverene sacoron bumorera LIOK
3anait Ha tp https://m.edsoo.ru/bdf997fb
Hprorona
3 OTCHHUSI.
) 9aKOH BCEMUPHOTO Ti;l" T ;Hﬂo ~ BuGmiorexa LIOK
KBHBaHfHTHOCTB TPABHTALIHORHON 1 https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChbl
29 Cuna TsHKeCTH U YCKOpEHHE bubmotexa [JOK
CBOOOHOTO TIaJICHHS https://m.eds00.ru/22757126
JIBr>xeHre HeOECHBIX TeNl U UX
HCKYCCTBEHHBIX CITYTHUKOB. [lepBas bubmmorexa LIOK
23 _
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubmioreka [IOK
. I'yka. B
24 Cuua ynpyroetit. 3axott I'yka. Bec rena https://m.edsoo.ru/0ae2cd84
Cuna Tpenus. [Ipupona u BUABI CHIT bubmoteka [JOK
25 TpeHus. [[BuxkeHue B )KUIKOCTH U Ta3e C https://m.edso00.ru/1fa86499
Y4ETOM CHJIBI CONTPOTUBIICHUS CPEIbI https://m.edso0.ru/2ch29676
26 Hasnenue. I'mapocratnyeckoe bu6mmoreka [IOK

nasienue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AGCOIIOTHO TBEPJIOE TEIIO. bubmotexa [JOK
27 [TocTtynarenbHOE U BpaliaTeIbHOE bubmotexa [JOK
JIBU’KEHUE TBEPAOTO TeNa https://m.edso0.ru/2b95d57e
98 MOMEHT CHIIBI OTHOCHUTEIHLHO OCH bubmoteka [JOK
BpanieHus. [lnedo cuibl https://m.eds00.ru/653d3459
CrnoxeHue cui, NpUI0KEHHBIX K
29 TBepAOMY Teny. LleHTp TskecTH Tena. bubmmoteka LIOK
VYcnoBus paBHOBECHS TBEPAOIO TENA. https://m.edsoo.ru/9aa79a7d
Buasl paBHOBECHSA
bu6mnoreka [JOK
30 Pemteriie sazat https://m.edsoo.ru/dc1caacO
31 KonrtponpHas pabora 1o reme bubmuorexa LIOK
"luaamuka. CtaTuka TBepaoro remna" https://m.edsoo.ru/9f5a574c
HMiynbc MaTepHaIbHOM TOYKH,
CHUCTEMBI MaTepUAILHBIX TOUeK. LleHTp bubmoteka IJOK
32
Macc CUCTEMBbI MaTEPUAJIbHBIX TOUEK. https://m.edsoo.ru/4bb8294b
Teopema 0 IBM)KEHHH IIEHTPa Mace
NmMiynbe cuiibl 1 UI3MEHEHHE UMITYJIbCa
33 Tena. 3aKOH COXPAHEHUs UMITYJIbCa. bubmioreia LTOK
https://m.edso0o.ru/13f0a221
PeakTuBHOE 1BUXEHUE
MoOMEHT UMITyJIbca MaTepPHATbHOU
34 Touku. [IpencraBieHne 0 COXpaHEeHUHU bubmotexa [JOK
MOMEHTa UMIYJIbCa B IIEHTPAJIbHBIX https://m.edso00.ru/d6532eb9
MOJISIX
bu6mmoreka [JOK
35 Pemermte sanaz https://m.edsoo.ru/f7706d63
36 Paborta cuiel Ha MajIOM ¥ Ha KOHECYHOM bu6mmoreka [JOK

nepemenieHun. [ papuaeckoe

https://m.eds00.ru/913974c7
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IpEeACTaBICHUE PAaOOThI CUIIBI.
MOIIHOCTE CUIIBI

Kunernueckas sueprus. Teopema 00

bu6moreka [JOK

37 U3MEHEHUU KUHETUYECKOU DHEPIruu
. P https://m.edsoo.ru/9a5e2e74
MaTepUATBHON TOYKH
[ToreHMaNbHBIE M HEMOTEHIIUAJILHBIE
38 cunel. [Totennuanpuas sHeprus. Bropas bubmorera HOK
' privl. P https://m.edso0.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tperbst kKocMHYecKasi CKOpoCTb. CBA3b
pabOThI HEMMOTEHIIUABLHBIX CUJI C
N bu6mnoreka [JOK
39 M3MCHEHUEM MEXaHUYECKOW SHEPTrUu
https://m.edsoo.ru/f57b4e01
CHUCTEMBI T€JI. 3aKOH COXPaHCHUS
MEXaHWYECKON 3HEPTUU
Yuapyrue u He W€ CTOJIKHOBECHHUS.
40 Y% E:II;eHI/Ie Beyan };IFJ'II/I IUTS U ealIbHON bubmorexa HOK
p PHY https://m.edsoo.ru/f30f43b6
SKUIIKOCTH
41 KonTtponsHas pabora no reme "3aKOHBI bubmmorexa [IOK
COXpaHEHHS B MEXaHUKE" https://m.edsoo.ru/474e7c4a
PasButue npencraBiaeHu 0 IPUPOJIC
P pup bu6mmoreka [JOK
42 Ter1oTel. OcHoBHBIE moMoKeHus MKT.
https://m.edsoo.ru/b0a4445f
Judodysus. bpoyHoBckoe nBrxeHue
CtpoeHue ra3000pa3HbIX, KUIAKUX U
43 TBEPABIX TeJI. XapaKTep ABUKEHUS U Bubmiorexa OK
p L p p https://m.edsoo.ru/c44d02e2
B3aMMOEHCTBUS YaCTHIL] BEIIECTBA
Macca u pa3mepsl MOJIEKYJI (ATOMOB).
44 KomuuectBo BemecTsa. IlocTossHHas bubmorexa HOK
' https://m.edso0.ru/c5b72ab7
ABorazipo
45 Temneparypa. TernnoBoe paBHOBECHE. bubmmorexa [IOK
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[Ixama Ienbcus

https://m.edso0.ru/0070d493

46 Pemenue 3amaq bubmiorexa LIOK
https://m.edsoo.ru/1531aba5
. bubmoteka IJOK
47 W neanpHblil ra3. I'a30BbIe 3aKOHBI https://m.edsoo.ru/1deb2367
48 VYpaBuenune Menneneea-Knaneiipona. bubmotexa [JOK
Pemenue 3amau https://m.edso0.ru/8d12c328
49 AOcoitoTHas TemMneparypa. 3akoH bubmuorexa [JOK
JlanmpToHa https://m.edsoo.ru/14e02d1f
50 M3ompoueccsl B ueanbHOM rase ¢ bubmmorexa IIOK
MOCTOSIHHBIM KOJIMYE€CTBOM BEIIECTBA https://m.edso00.ru/68878d51
I'padmueckoe nmpeacraBicHue
ol Hfog)poueccom isiTepMa, n30Xopa, bubmmorexa [IOK
https://m.edso00.ru/1344327b
n3o0apa
bu6mmoreka [JOK
52 Ocronrioe ypasneiie MKT https://m.eds00.ru/c8094721
bu6moreka [JOK
53 Pemenue safa https://m.edso00.ru/10265a05
CBs13b a0COIOTHOM TeMITEpaTyphbl
TEPMOJNHAMHYECKON CUCTEMBI CO
54 CpeIHEel KMHETUYECKON IHEPTruei https://m.edsoo.ru/c38af875
MOCTYIATEIHHOT O TEMIOBOTO JBUKEHUS
€€ 4acTHIl
55 O0o001IeHNEe U CUCTeMaTH3alUs 3HAHHI bubmoteka [JOK
o reme "OcuoBsl MKT" https://m.edso00.ru/09d12fd8
56 KonrtponpHas pabora o teme "OCHOBBI bubmuorexa LIOK
MKT" https://m.edsoo.ru/13adad59
57 TepmoauHamMudeckasi cucTeMa. 3aJaHnue Bbu6moreka [JOK
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BHEIHUX ycaoBuil i TJ1 cucTemsl.
BHelHNe u BHYTpEHHUE NTapaMETPBI.
ITapameTpsl T/l cucTeMsl Kak cpeHUE
3HAYEHU BEJIMYUH, OIIUCHIBAIOIINX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

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

HyneB 0€ Ha4vaJiI0 TCPMOAWHAMHKH.

bubmotexa [JOK
58 CamornponsBoibHas pemakcarus T /1 httos://m.e dsogru 186c512f0
CHCTEMBI K TEIIJIOBOMY PaBHOBECHIO
Mopnens naeanbHOro rasa B
59 TepMOIUHAMHUKE. Y CIIOBUS bu6amorexa [IOK
- https://m.edso00.ru/29355001
MPUMEHUMOCTH 3TON MOJIETH
50 VpaBuenue Menaeneea-Knaneiipona u bubmoteka [JOK
BBIpaKEHU € JIJIs1 BHYTPEHHEH SHEPrUuu https://m.edsoo.ru/bal178d0
BeIpaskeHue 11 BHYTPEHHEN SHEPIUU
61 OJIHOATOMHOTO U€aJIbHOI0 rasa. bubmotexa [JOK
KBa3ucratuueckue u HeCTaTHUECKHE https://m.edsoo.ru/ac5cacl5
TIPOIECChI
DnemeHTapHas pabora B
62 TepMOJIMHAMUKE. Beranciienne paboThl bubmioreka [IOK
o rpaduky npoiecca Ha pV- https://m.edso00.ru/741d5738
quarpamme
Tennonepenaya Kak cnocod U3MEHEHUS
63 BHyTpeHHel sHepruu T/ cuctemsl 0e3 bubmioreia LTOK
https://m.edsoo.ru/3d734561
COBEpIIEHUs pabOThI
64 KonBexkius, TenionpoBOIHOCTb, bubmmorexa [IOK
W3JIy4eHue https://m.edso0.ru/157b54cd
65 KonmmuectBo TenmoTel. TennoéMkocTh bu6mmoreka [JOK

Tena. YenbHas U MOJIIpHas

https://m.edsoo.ru/7ba67355
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TEIJIOEMKOCTH BEIleCTBA. Y IeIbHAas
TCIIJIOTAa CrOpaHus TOIIJIMBA

66 Pacuér xonmuuecTBa TEMIOTHI MpH bubmmorexa [IOK
Terionepeaaye https://m.edsoo.ru/1db5ad4e
67 [Tonstue 00 annabaTHOM TpoOIEcCe. bubmotexa [JOK
I1epBbIii 3aKOH TEPMOIUHAMUKHU https://m.edso00.ru/d8098824
KonumdecTBo TenaoTel 1 paboTa Kak
68 Mepbl U3BMEHEHUsI BHYTPEHHEH SHEPruu brbmroreia LIOK
https://m.edsoo.ru/b047alcd
T/I cucreMsl
Bropotii 3aK0H TepMOAMHAMUKH TS
69 PaBHOBECHBIX U HEPAaBHOBECHBIX bubmuorexa LIOK
nporeccoB. HeoGpatumocTs https://m.edsoo.ru/c6f4f464
MPUPOAHBIX TPOIECCOB
70 [TpuHUIUTBI 1M CTBUS TEMIOBBIX bu6moreka [JOK
marH. KIT/] https://m.edso00.ru/2e945513
71 Maxkcumanbaoe 3Hauenne KIT/. Hukn bu6mmoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
bubmioreka [IOK
72 Pemenme sazaq https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHUE aCITeKThI
73 HCIO0JIb30BAHUS TEIIOBBIX JIBUTATENIEH. bu6moreka [JOK
TemoBoe 3arps3HeHNE OKpPYKaroILeH https://m.edso0.ru/9867aaa7’
Cpenbl
bu6mmnoreka [JOK
4 Penterite sazat https://m.edso0.ru/c8c70432
O060011IeHrE U CUCTEMATH3AINAS 3HAHUI Butmorexa LJOK
75 no teMe "Tepmonunamuka. TernnoBbie

MAaIIHe!"

https://m.edso00.ru/28d62b3f
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KonrtponpHas pabota o reme

bu6mmoreka [JOK

76
"TepmoauHaMuka. TerioBble MalIHHBI" https://m.edsoo.ru/1b6e26¢c5
ITapooOpa3zoBanue U KOHIEHCALIHU.
77 I/Icﬁa ellzne ¥ KUTIeHUe. Y enbHas bubmorera IOK
P s https://m.eds00.ru/6f8e6777
TEIJI0Ta Napoodpa3zoBaHus
HacplneHHble 1 HEHACBIIIIEHHBIC TTAPHI.
KauecTBeHHas 3aBUCUMOCTD IIOTHOCTH
Y JIaBJICHVSI HACHIIIIEHHOTO Iapa OT
78 TEMIIEPATYPHL, HX HE3aBUCUMOCTH OT bubmorexa TIOK
. PATYPHL, https://m.edso0.ru/f5c17d02
00BbEMa HaChIILIEHHOT 0 I1apa.
3aBUCHMOCTH TEMITEPATYPBI KATICHUS OT
aBJICHUS B KUIKOCTH
79 BnaxHocTh Bo3ayxa. AOCOIIOTHAS U bubmorexa [IOK
OTHOCHUTENIbHAS BIAXKHOCTD https://m.edsoo.ru/30ebbb79
bu6mmoreka [JOK
80 Pemrenue 3agau
A https://m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucrammmueckue u
81 amop¢HbIe Tena. AHU3OTPOINHSI CBOWCTB butmmorexa [IOK
P ) R https://m.edso0.ru/20a88a03
KPHUCTAJIIIOB
[TnaBiieHue U KpUCTAILTU3AIIUS.
bubmioreka [IOK
82 VY aenpHasg TEMa0Ta IUIABICHUS.
https://m.edsoo.ru/6ee91e9f
Cyb6immanust
eopmarnu TBEPAOro TEIA.
Aedop b bu6mnoreka [JOK
83 Pactsbxenue u cxatue. Ciapur. Moy
. https://m.edsoo.ru/dalaabl0
FOura. IIpenen ynpyrux aedopmaruit
TermoBoe pacmmpeHue KuIKoCcTel nu
N bubmotexa [JOK
84 TBEPABIX TEJI. AHTaPMOHU3M TEIJIOBBIX

KoJIeOaHUM JacTHll BEUICCTBA

https://m.edsoo.ru/7ba5edf2
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85 [TpeoOpazoBanue 3Hepruu B (pa3oBbIX bubmuorexa LIOK
nepexoaax https://m.edso00.ru/97a0672f

bu6mmoreka [JOK

86 0% 0

PABHCHHC TELLIOBOTo batarca https://m.edsoo.ru/ab1521fb
bu6moreka [JOK

87 P

crietie sazat https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHHUE.

88 Kanumnsipusie siBnenus. JlaBienue noa bubmotexa [JOK
HCKPHUBIICHHOM IOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
xkuakoctu. @opmyna Jlannaca
O06o061eHue u cucTeMaTH3aus 3HaHUH

" bubmoteka [JOK
89 1o TeMe "ArperaTHbI€ COCTOSHUS
| https://m.eds00.ru/0b52575¢
BeniecTBa. @a3oBbie MEPEXOAbI
KonrtponpHas pabota o reme
90 "ArperaTHbl€ COCTOSTHUS BEIIECTBA bubmorexa [JOK
P ., H ’ https://m.edsoo.ru/7dc2a739
da30BbIE TEPEXOIBI
DNeKTpu3alus Tesl U €€ MPOsBIICHHUS.

o1 Onektpudeckuii 3apsn. JlBa Buaa bubmuotexa [JOK
ANEKTPUYECKUX 3apsaaoB. [IpoBoIHKKH, https://m.edsoo.ru/laff445f
JIDIIEKTPUKH U TTOJTYTTPOBOJTHUKH
DneMeHTapHbBIN AEKTPUUECKUA 3apsl.

92 3aK0H COXpaHEHHS JIEKTPUIECKOT O bubmorexa [JOK

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

93 B3aumoneiictBue 3apsnoB. Toueunbie bubmotexa [JOK
3apsabl. 3akoH Kynona https://m.edso00.ru/445b7746

bu6mmoreka [JOK

94 Pemenue 3anau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
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DnekTpuyeckoe nojue. Ero nericteue Ha

bu6mmoreka [JOK

95
IEKTPUY ECKUE 3aPSIbI https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD JIEKTPUYECKOTO TTOJIA.

96 [TpoOusIit 3apsia. JIunuu bu6mmoreka LIOK
HaIpsHKEHHOCTHU AJIEKTPUYECKOT O TOJIA. https://m.edso00.ru/3dac6957
OpnHOpOoAHOE AIIEKTPHUUECKOE TT0JIe
IToTeHuHaNBHOCTH

97 AJIEKTPOCTATUYECKOrO NoJist. PasHOCTD brbmorexa [TOK

P ' https://m.edsoo.ru/80021447
MOTEHIINAJIOB U HAIPsDKEHUE
[TorennmanbHas SHEPrus 3apsiaa B
98 aneKTpocTaTuyeckoM mnoJe. [lorenuan bubmmorexa [IOK
P ] B https://m.edsoo.ru/af5fa389
AIIEKTPOCTATUYECKOTO OIS
CBs13b HANPSHKEHHOCTH OIS U

99 A3HOCTHU MOTEHIIMAJIOB IS bubmorexa [JOK
P https://m.edso0.ru/df7a6838
AEKTPOCTATUYECKOTO TTOJIS

100 [IpuHIIMT Cynepno3uLuu bubmmorexa [IOK
ANEKTPUYECKUX MOJIEN https://m.edsoo.ru/0cfe4a6c

bu6mmoreka [JOK

101 P

crietie sazad https://m.edso00.ru/5a582263

102 [Tone Toueunoro 3apsiga. [lone bubmmorexa [IOK
PaBHOMEPHO 3apsHKEHHOUN chephl https://m.edso00.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO MO

103 00BéMy mrapa. [Tone paBHOMEpHO bubmorexa [TOK

Y . . https://m.edsoo.ru/f7a665ee
3apsHKEHHON 0ECKOHEUHOU TII0CKOCTH

104 [IpoBOHUKY B 3JIEKTPOCTATUYECKOM bubmmorexa [IOK
nosie. Y CJIOBHE PaBHOBECHS 3apsi10B https://m.edsoo.ru/32405eab

105 JIMPneKTpUKY ¥ TOJTyIIPOBOAHUKH B bu6mmoreka [IOK

SJICKTPOCTATUYCCKOM I10JIC

https://m.edso0.ru/060ebab5
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Konnencarop. D1eKTpoEMKOCTh

106 KOHJIeHCaTopa. DJIEKTPOEMKOCTh butmmorexa [IOK
A pa. p https://m.edso0.ru/845b4f73
MJIOCKOT0 KOHJIeHCaTopa
107 [TapannenpHOE COeqMHEHNE bubmorexa [IOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 [TocnenoBatenbHOE COEUHEHHUE bu6moreka [JOK
KOH/JIEHCATOPOB https://m.edsoo.ru/1e992920
109 DHeprus 3apsKeHHOro KOHJeHcaTopa bubmorexa IOK
£ P A P https://m.edso00.ru/73a34f18
bubmioreka [IOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JBrxeHue 3apspKEeHHOM 4acTULBI B bu6mmoreka [JOK
OJTHOPOJIHOM 3JIEKTPUYECKOM I10JIe https://m.edsoo.ru/8341d6ac
112 Pemenne 3amau
113 O06o0mIeHne 1 cucTeMaTH3alus 3HAHUHA bubmotexa [JOK
1o TeMe "Dnekrpuyeckoe nose" https://m.eds00.ru/5752603f
114 KonrtponpHas pabora 1o reme bubmmoreka LIOK
"OnexTpuyeckoe mnosie" https://m.edsoo.ru/cefe90e9
Cuna toka. [TocTostHHBIN TOK. Y CllOBUS
115 CYIIECTBOBAHUS TOCTOSSHHOTO bubmmorexa [IOK
v https://m.eds00.ru/233311b5
AIEKTPUYECKOT O TOKA
bu6mmnoreka [JOK
116 " .H DJ1C
crowmiki Toka. Hanpbicertie 1 /1 https://m.eds00.ru/0839a115
117 3axoH OMa 115 y4acTKa L. bubmmorexa IIOK
DIEKTPUIECKOE COMPOTHBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTh CONPOTUBIICHUS bubmmorexa [IOK

OIHOPOAHOI'O ITPOBOJAHUKA OT €T'0

https://m.edsoo.ru/95fcdf51
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JJIMHBI U IJI0IAAX MOIICPEYHOr o

cedeHus
119 VYaenbHOE COMPOTUBIICHNE BEIIECTBA. bubmmorexa [IOK
Pemenue 3anau https://m.edso00.ru/437f8300
ITocnenoBartenbHOE, TAPAICIBHOE, bu6mmoreka [JOK
120
CMEIIAHHOE COECIMHEHU E TPOBOJHUKOB https://m.edso0o.ru/236f7e07
121 Pacuér pa3BeTBICHHBIX JIEKTPUUECKUX bubmotexa [JOK
neneii. [IpaBuia Kupxroda https://m.edso00.ru/1794cf37
bubmioreka [IOK
122 P
cuiere saat https://m.edso00.ru/3881b469
123 PaboTa 35eKkTpu4ecKkoro Toka. 3akoH bubmuorexa [IOK
Ioxoynsa —Jlenna https://m.edsoo.ru/a3605c5¢c
bu6mmoreka [JOK
124 Pemterie sazat https://m.edso00.ru/6761bfOf
MOUIHOCTh ANEKTPUUYECKOTO TOKA.
125 TeHI:'IIOBaSI MO H(T)I::TL BBIJIETIsIEMAas Ha brtmmorexa [IOK
- » BRI https://m.eds00.ru/99750a6f
pesucrope
bubmioreka [IOK
126 Pemenue safa https://m.edsoo.ru/eb72fc24
127 OJIC u BHYyTpEeHHEE CONMPOTUBIICHHE bubmmorexa [IOK
HMCTOYHHUKA TOKA https://m.edso00.ru/72d453af
128 3axon Oma 115 TOJTHOM (3aMKHYTOM) bubmotexa [JOK
AJIEKTPUY €CKOM 11ETTH https://m.edsoo.ru/221f40fb
bubmioreka [IOK
129 P
clietiie sazad https://m.eds00.ru/3580b679
bu6moreka [JOK
130 M
OTIHOCTL HETOTHITKA ToKka https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanue bubmmorexa [IOK
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https://m.edsoo0.ru/546f5632

132 KonpaencaTop B 11enu MocTOSSHHOTO TOKa bubmorexa TIOK
A Pt https://m.eds00.ru/3536813e
bu6moreka [JOK
133 P
criete sazad https://m.edso00.ru/4410cef0
134 Pemenne 3amau o Teme "[locTosHHBIN bu6mmoreka [JOK
AJIEKTPUYECKHI TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amau no teme "IlocTosHHBII bubmotexa [JOK
ANEKTPUYECKUHN TOK" https://m.eds00.ru/744261b8
136 Pemenue 3amau no teme "IlocTossHHBIN bu6mmoreka [JOK
AIEKTPUY ECKUI TOK" https://m.edsoo.ru/eb5d4687
O06o0mIeHre U CUCTeMaTH3alusl 3HAHUH
137 1o Teme "I10CTOSHHBIN AJIEeKTpUY €CKUA bubmorexa [JOK
\ P https://m.edsoo.ru/bfd7a050
TOK
138 KonrtponeHas paborta o teme bubmmorexa LIOK
"TToCTOSIHHBIN 2JEKTPUYECKUI TOK" https://m.eds00.ru/1885ddfl
DneKkTpudecKas npoBOJIUMOCTh
139 A3JIMYHBIX BEIIECTB. DJICKTPUIECKHI bubmorexa TIOK
P HHECTE. P https://m.edsoo.ru/da794295
TOK B MeTautax. CBEepXIpOBOIUMOCTh
DIIEKTPUYECKUN TOK B paCTBOpax U
140 acCIlJIaBax JICKTPOJIMTOB. 3aKOHBI butmmorexa [IOK
P P ' https://m.eds00.ru/4b423491
®Dapanes 471 IEKTPOIH3a
bu6mmnoreka [JOK
141 C) i Nl
HCKIPIHCCHIA TOK B Tasax. Jumsma https://m.eds00.ru/92d92f76
142 DJIEKTPUYECKHUI TOK B BAKyyMe. bubmotexa [JOK
Bakyymnble npubopsl https://m.edsoo.ru/2E+160
143 DNEeKTPUYECKUN TOK B bubmmorexa [IOK

MNOJIyIMpOBOAHHUKAX

https://m.edsoo.ru/ab61c660
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144

[TonynpoBOHUKOBBIE TPUOOPHI

bu6mmoreka [JOK
https://m.edso00.ru/83622200

145

du3nuecKkuii MPaKTUKYM 110 TEME
"M3MepeHne CUIIbI TOKA M HANPSKEHUS
B LIEMH ITOCTOSIHHOTO TOKa IIPH MTOMOIIU
AHAJIOTOBBIX M LIU(PPOBBIX
U3MEPHUTENIbHBIX MPUOOPOB" Min
"3HaKOMCTBO C UG POBOU
nabopatopueit o ¢pusuke. [Ipumeps
u3MepeHus (pru3nuecKux BeIUYuH MpU
IIOMOIIY KOMIIBIOTEPHBIX 1aTYUKOB"

bu6mmoreka [JOK
https://m.edsoo.ru/5643ea56

146

DU3NYECKUN TPAKTUKYM T10 TEME
"N3ydyeHne HepaBHOMEPHOT O JBUIKCHUS
C LIEJIbIO OIPEEICHUS] MTHOBEHHOU
ckopocTtu"

bu6mmoreka [JOK
https://m.edsoo.ru/f629215f

147

du3nuecKkuii MPaKTUKYM 110 TEME
"N3mepeHne yCKOpeHus pu
MPSIMOJIMHEWHOM PaBHOYCKOPEHHOM
IBYDKEHUU 110 HAKJIOHHOM INTOCKOCTH"
i "HMccnenoBanue 3aBUCUMOCTH Ty TH
OT BPEMEHHU NPU PaBHOYCKOPEHHOM
nBYOKEeHNN"

bu6mmoreka [JOK
https://m.edso00.ru/6960b6ef

148

@u3nyecKuil MPaKTUKYM 110 TEME
"U3mepeHne yckopeHus cBOOOIHOTO
najgenus" mim "M3ydenue 1BUKEHUS
Teja, OPOIIEHHOI0 TOPU30HTAILHO"

bubmioreka [IOK
https://m.edsoo.ru/d1ea2402

149

Du3nyecKuil MPaKTUKYM 110 TEME
"N3yueHue ABUKEHUS Tena 10
OKPYXHOCTH C ITIOCTOSTHHOM MO0 MOAYJIXO

bubmioreka [IOK
https://m.edsoo.ru/bcf53514
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ckopocthio" i "UccnenoBanue
3aBHCHMOCTHU TIEPHOAA 00palCHHUS
KOHUYECKOI'0 MasiTHUKA OT €ro
napameTpoB"

150

du3nuecKkuii MPakKTUKYM 10 TEME
"N3MepeHne paBHOACHCTBYIOIIEH CHIIbI
IpU ABUKEHUU OpycCKa 10 HaKJIOHHOM
mockoctu" uin "lIpoBepka runoTessl o
HE3aBUCHUMOCTH BPEMEHH JIBUIKEHUS
Opycka 1o HaKJIOHHOM MIIOCKOCTH Ha
3a/laHHOE PAaCcCTOSIHUE OT €ro Macchl"

bu6mmoreka [JOK
https://m.edsoo.ru/0b34dbh84

151

@u3nyecKuil MPaKTUKYM 110 TEME
"HccnenoBanue 3aBUCHMOCTH CUJT
YIPYroCTH, BO3ZHUKAIOIUX B IIPYKUHE U
PE3UHOBOM 00pasiie, OT UX
neopmarun" wim "M3yuenue
JBUKEHMSI CUCTEMBI TEJl, CBA3aHHBIX
HUTBIO, IEPEKUHYTOM uepe3 NErkui
610K "

bu6mmoreka [JOK
https://m.edsoo.ru/b55b81al

152

Pu3N4ECKUN MPAKTUKYM 110 TEME
"U3mepenne korduimenta TpeHus Mo
BEJIMYHMHE YTJI0BOTr0 KO3 purmeHta
3apucumoctu Frp(N)" nim
"HUccnenoBanue IBUXKEHHS OpycKa 1Mo
HAKJIOHHOM IMJIOCKOCTH C ITePEMEHHBIM
KO3 (hULIMEHTOM TpeHUS" WK
"N3ydeHune ABUKEHUS T'py3a Ha Bally €
TpeHuem"

bu6mmnoreka [JOK
https://m.edsoo.ru/b83b1607

153

du3nuecKkuii MPaKTUKYM 110 TEME

bu6mmoreka [JOK
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"HccnenoBanue yCiaoBUl paBHOBECHS
TBEPAOTO Teja, UMEIOIIETO OCh
Bpamienus" unu "Konctpyuposanue
KPOHIITEHHOB U pacuér cui ynpyroctu"
win "M3yuenune ycToiunBoCTH
TBEPIOrO TeJa, UMEIOILEro IJI0IAb
ornopsr"

https://m.edsoo.ru/4a04f4f7

154

DHU3NYECKUN TPAKTUKYM IO TEME
"U3mepeHue umnybca Teaa mno
TopMo3HOMY niyTu" unu "M3mepeHue
CHJIBI TATH, CKOPOCTH MOJEIN
AIIEKTPOMOOUIISL U MOLTHOCTHU CHIIBI
Taru" uimm "CpaBHEHUE U3MEHEHUS
HMMITYJIbCa TeJla C UMITYJIbCOM CHJIbI"
nmm "MccnenoBanue COXpaHeHUs
HUMITYJIbCA TIPU YIIPYTOM
B3aumojieicTBuun" uim "M3mepenne
KUHETHYECKON SHEPrUH Teja Mo
TOPMO3HOMY IyTH"

bu6moreka [JOK
https://m.edsoo.ru/856fh28e

155

PuU3nYeCcKUil MPAaKTUKYM 110 TEME
"N3ydeHne n30TepMUYECcKOro mporecca
(peKOMEHT0BaHO M CIOJIb30BAHUE
urdpoBoii 1abopatopun)" uiaH
"N3ydyeHune n30X0pHOro nporecca’ uim
"N3yuenue nzobapHoro mnpomecca' uim
"IIpoBepka ypaBHEHHS COCTOSHUA"

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

156

DU3NYECKUN TPAKTUKYM T10 TEME
"N3mepeHne yaenbHON TenaoEMKOCTH "
nmn "HMccnenoBanue npomecca

bu6moreka [JOK
https://m.edsoo.ru/2f2faab1
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OCTBIBaHUS BemecTBa' UIIH
"UccnenoBanue anuadaTHOro
npornecca" wim "M3yuenue
B3aUMOCBSI3H YHEPTUH
MEXMOJIEKYJIIPHOT'O B3aUMOIEHCTBUS U
TEMIIEPaTypbl KUIIEHUSI KUAKOCTEN"

157

Pu3N4ECKUN MPAKTUKYM 10 TEME
"N3ydeHune 3aKkoHOMEepHOCTEN
WCTIApEHUS KUAKOCTEN" i
"N3mepeHue yeabHON TEeMI0ThI
naByieHus Jbpaa" uim "N3yuenue
CBOICTB HaCBIIIEHHBIX apoOB" WJIH
"N3mepenue abCoIFOTHOM BIaXKHOCTH
BO3/lyXa U OIIEHKa Macchl IapoB B
nomemenun". Ismepenne

K03 PHIIMEHTa TOBEPXHOCTHOTO
HATSHKEHUS

bu6mmnoreka [JOK
https://m.edsoo.ru/6b1a23b5

158

PuU3nyeCcKuil MPAaKTUKYM 10 TEME
"HabmroieHue npeBpalleHus 3Hepruu
3apsHDKEHHOr0 KOHJIEHCaTOpa B SHEPrHUI0
U3IIy4eHUs CBeToauoAa" Ui
"N3ydeHne npoTeKaHus TOKA B LIENH,
coJieprKallei KOHAeHcaTop' Win
"Pacnipenenenue pazHoCTH
NOTEHIUAJIOB (HANPSHKEHUST) IPU
[OCJIEI0BATEIbHOM COECAMHEHUH
KOH/JICHCaTOpOB"

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

159

Du3nyecKuil MPaKTUKYM 110 TEME
"HccnenoBanye CMEIIaHHOTO

bubmioreka [IOK
https://m.edsoo.ru/2b179d98
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COEIMHEHHUSI PE3UCTOPOB" MIIN
"U3mepeHue yieapHOoro COnpoTUBICHUS
npoBoaHukoB" unm "MccrnenoBanue
3aBUCUMOCTH CHJIBI TOKA OT
HaMpsOKEHUS 1S JIaMITbl HaKaJIBaHUs"

Pu3N4ECKUN MPAKTUKYM 110 TEME
"HaGnrogeHue amekTponm3a uim
"N3mepeHue 3apsiia OJHOBAJIEHTHOIO
noHa" nmm "Uccnenosanue

bu6mmoreka [JOK

160
3aBUCUMOCTH COMPOTUBJIEHUS https://m.edso00.ru/64b6e901
TEPMOPE3UCTOPa OT TeMITepaTyphl" UK
"CHsiTHE BOJIbT-aMIIEPHOMN
XapaKkTepUuCTUKU auoaa"
PesepBHEIi ypok. O000mEeHNE 1
161 CI/ICTEM&TI/BZII:I/ISI 3HAHUU 10 TEMe bubmorexa HOK
" " https://m.edso00.ru/ed017d93
Kunematuka
PesepBHEIi ypok. O000mEeHNE 1
162 CHCTEMaTHSZpHﬂ S,HaHI/II;III 10 TEME bubmorexa OK
: ot https://m.eds00.ru/3149956h
Jwnnamuka
PesepBHbIii ypok. O600mEeHE 1
163 CI/ICTI;MaTI/BZpI/I?[ 3HAHUM 1O TeMe bubmorera HOK
" B " https://m.edso0.ru/0f9752ac
CraTtuka TBEpIOro Tena
PesepBHEIii ypok. O000mEeHNE 1
164 CHCTEM&THS:EHﬂ 3HAHHUM 110 TeMe bubmrorexa ITOK
" " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXpaHCHHS B MEXaHHUKE
PesepBubiii ypok. O6o0meHue u
165 crcTeMaTH3aIys 3HaHW# 110 TeMe bu6mmoreka [JOK

"OCHOBBI MOJIEKYJISIPHOKUHETUYECKON
Teopun”

https://m.edsoo.ru/de148976
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PesepBubiii ypok. O6o0meHue u

166 CHCTEMATHU3alUs 3HAHUHN 10 TEME 1 bubmorexa HOK
5 https://m.edsoo.ru/0Obcc77cl
"TepmoauHamuka. TemniaoBbie MaTMHbI"
PesepBHbIii ypok. O600meHue u
167 crcTeMaTH3alvs 3HaHW# 110 TeMe 1 bu6mmoreka [JOK
"ArperaTtHble COCTOSIHUS BEIIECTBA. https://m.edsoo.ru/59ca5c91
da3zoBeIe epexopl"”
Pe3epBublii ypok. O6001IEHNE U
168 CI/ICTI;MaTI/BZpI/IH 3HaHHI;u 10 TEME 1 bubmorexa HOK
" B " https://m.edsoo.ru/f2381c0c
DneKTpruyecKoe 1nojue
PesepsHblii ypok. O6001mEenNe 1
P P EH bu6mmnoreka [JOK
169 cUcTEMAaTU3aLMs 3HAHUU I10 TEME 1
Y . . https://m.edsoo.ru/3cae6dal
ITocTOSTHHBIN AJIEKTPUICCKUN TOK
PesepBurlii ypok. O6001mene 1
170 CI/ICTEMaTI/I?;ZpI/ISI 3HaHI/II;IH o teme "Toku 1 bubmorexa HOK
B " https://m.edsoo.ru/cc7681d4
B PA3JIMYHBIX Cpeax
OBILIEE KOJIMYECTBO HACOB I10 170 16

I[TPOIT'PAMME
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11 KUIACC

KoanuectBo yacos DJIeKTPOHHBIE
Ne Mara uugposbie
Tema ypoka Konrpoabnsie | Ilpakrnueckue
n/n Bcero u3ydeHuss | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
B3anMoeiicTBre mMOCTOSTHHBIX
1 MarHuTOB U MPOBOJTHUKOB C TOKOM 1 bubmorexa [JOK
posoa ] https://m.edso0.ru/487a8593
MaruuTtHoe nojue. ['unoreza Ammepa
BekTop MarHuTHON UHAYKIIWH.
2 I1 I/IHI_I[)I/IH cyrte n03nuni MarHUTHBIX 1 bubmorexa [JOK
P . ylep . https://m.edsoo.ru/4clabcch
nosiedd. JInHUM MarHUTHOW MHIYKIIUU
3 MarunuTtHoe noJjie IpoOBOJHUKA C 1 bubmmoreka [IOK
ToKoM. OmbIT DpcTena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBlIeHUE U 1 bubmotexa [JOK
MOZYJIb https://m.edso00.ru/26d9c5ba
bu6mmoreka [JOK
5 P 1
CHICHHE 3akad https://m.edsoo.ru/a37a0c21
5 [Ipumenenune 3akoHa Ammepa. 1 bubmmorexa LIOK
DNEeKTpOU3MEpUTEIbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuuna Jlopenua, e€ HanpaBjieHUE U
7 MOJYJIb. JIBUXKEHHE 3apsSAKECHHON 1 bubmuorexa [IOK
YaCTHULIbl B OJHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noie
bu6mmoreka [JOK
8 P 1
cricrie satat https://m.edsoo.ru/504e98c7
bu6mmoreka [JOK
9 Pab6ora c Jlopenna 1
Té CHUIL FOpert https://m.edsoo.ru/d518be4b
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bu6mmoreka [JOK

10 Pemtertiie sazat https://m.eds00.ru/93617bd9
MarunuTHOE noJie B BEIIEeCTRE.
11 deppoMarHeTUKy, apa- u bubmorexa TIOK
PP > 1ap https://m.edso00.ru/30ff9608
JMaMarHeTUKH
OcHOBHBIE CBOMCTBA
12 ¢deppomarneTuxos. [Ipumenenue bubmioreia LIOK
PP P https://m.edso00.ru/0b58190a
(heppomMarHeTuKoB
13 Pemenne 3amau mo Teme "MarauTtHoe bubmotexa [JOK
nosie" https://m.eds00.ru/5b55¢307
14 Pemenune 3agad mo teme "MarautHoe bubmioreka [IOK
nose" https://m.edsoo.ru/41c4ae8a
SIBneHue 3IeKTpOMarHuTHOU
15 o . bu6moreka [JOK
HHAYKINTH. LIOTOK BEKTOPA MATHHTHON https://m.edsoo.ru/b3efaOcl
WHYKIHAH
bu6moreka [JOK
16 OAC mraykH https://m.edso00.ru/48150bd8
17 3aKOH 3JEKTPOMAarHUTHON UHIAYKIIUH bubmotexa [JOK
®Papanes https://m.edsoo.ru/a6dec188
18 Buxpesoe ssekrpuueckoe nose. Toku bubmmoreka LIOK
dyko https://m.edsoo.ru/15abe140
19 OJIC uHIYKIMY B ABHXKYILIUXCS bubmoteka [JOK
MPOBOJHUKAX https://m.edso0.ru/0235cc02
20 Perlemie a1 bubmioreka [IOK
HICHHIE Saad https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
21 I1 JI
paswilo Jetta https://m.edso00.ru/bbc22726
22 WNunykruBHocTs. Karymika bu6mmorexa LIOK
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WHAYKTUBHOCTH B LICIIH ITOCTOAHHOTI'O
TOKa

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

SBnenue camounaykuuu. IJC

bu6moreka [JOK

23
CaMOMHYKIIUU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO MOJIS KaTyIIKH C bubmmorexa LIOK
TOKOM. DJIEKTPOMarHuTHOE I0JIe https://m.edsoo.ru/b3c0ad1l
bu6mmoreka [JOK
25 P
cHierie sanat https:/m.eds00.ru/8869d2h
26 O06o01enre u CUCTEeMaTH3AITHS bu6moreka [JOK
3HaHUN 110 TeMe "DIeKTpoAruHaMHKa" https://m.edso00.ru/76484025
97 KonTponsHas pabora 1o Teme bubmuorexa [IOK
"DnexkTpoanHaMuKa" https://m.edsoo.ru/8ae09b98
Komnebatenbnas cucrema. CBOOOIHBIE
28 koiebanus. 'apMOHMUECKHE bubmorexa HOK
-1 ap https://m.edsoo.ru/7c1db385
KoJIeOaHus
29 Kunematnueckoe ¥ TUHAMUYECKOE bu6moreka [JOK
OIIMCAaHNE KOJIEOATEbHBIX ABVKECHUI https://m.edso0.ru/87ce9498
DHepreTuyeckoe onucanue. BeiBog
IUHAMHAYECKOT0 OIUCAHUS
30 rapMOHHUYECKUX KOJIEOAHUH U3 UX bubmorexa HOK
P https://m.edso0.ru/e3¢99692
SHEPreTUYECKOro ¥ KHHEMAaTHYECKOT O
OIIMCaHUSA
bu6mmnoreka [JOK
31 Ammuryna u dasa kojaedanuit
ynau b https://m.edsoo.ru/7a0c439a
[Tepuon u yacrora KonebaHuii.
39 [Tepuoa MabIX CBOOOTHBIX bu6mmoreka [JOK

KoJe0aHNi MaTEMAaTHYECKOI O
MasTHHKA. [leproj cBOOOTHBIX

https://m.edso0o.ru/e0399319
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Kosie0aHUil IPY>KUHHOT O MasiTHUKA

33 3aryxaromue KonebaHus. bubmmoreka [IOK
Brinyxnennsie konebanus. Pe3onanc https://m.edsoo.ru/72e93d09
bu6moreka [JOK
34 A
BTOKOICOaHHA https://m.edsoo.ru/6add2644
bu6mmoreka [JOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
Ypok-koH(pepeHIus "MexaHndecKue
36 KoJIeOaHUSI B MY3bIKATbHBIX bubmorexa [JOK
3] https://m.edsoo.ru/8ef587be
UHCTPYMEHTax
O06o001m1eHne 1 cucTeMaTH3aus
37 3HaHUM 1Mo TemMe "MexaHndeckue bubmorexa TIOK
. https://m.edsoo.ru/eb84182f
KoseOaHus
38 DIeKTpOMarHUTHBIC KOJICOaHMS. bubmoteka IJOK
KonebaTenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyiia TomcoHa. CBA3b aMIUIUTYIbI
39 3aps1a KOHASH caTopa ¢ aMILTUTY 0N bubmorexa IIOK
P A P YA https://m.edso00.ru/093f9afl
CHJIBI TOKA B KOJIEOATEIILHOM KOHTYpE
3aKOH COXpaHEHUs SJHEPTHH B bubmmoreka LIOK
40
UJeaJIbHOM KOJIeOaTeIbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aTryxawiue 3JeKTpoMa e
4| concbammn Bumpreme BnGmotecs LIOK
' YA https://m.edso0.ru/5e668619
AIIEKTPOMArHUTHBIE KOJIEOaHUS
Ilepemennslit TOK. PesucTop u
42 KOHJICHCATOP B IIETTH ITEPEMEHHOTO bubmorexa [TOK
A pst P https://m.eds00.ru/84836152
TOKa
43 KaTymika "HIyKTUBHOCTH B 11€NU bubmotexa [JOK
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NIEPEMECHHOI'O TOKa

https://m.edsoo.ru/cfa307af

3akoH Oma 1Jis 3JIEKTPUYECKOM eI

bu6moreka [JOK

44
MIEPEMEHHOr 0 TOKa https://m.edsoo.ru/8bae38e6
MomHoCcTb IEpEMEHHOIO TOKA.
45 AMII'-EII/IT Hoepn eHCTBYIOIIEE bubmorexa HOK
YA A yIot https://m.edsoo.ru/lcac6c4c
3HAUYEHHE CUJIBI TOKA U HAINPSHKEHUS
46 Pe3oHaHC B piIeKTpUYECKOH Lenn bubmorexa LHOK
P i https://m.eds00.ru/087506df
bubmioreka [IOK
47 P
Cletme safat https://m.edsoo.ru/al16836a4
Wneansub1if Tpancdopmatop.
48 HHOI/BBO CTBI; ne(be paqa I/Ip bubmorexa HOK
P A > 11epel . https://m.edso00.ru/f97418ae
MOTpeOICHUE IIIEKTPUIECKONH IHEPTUH
DKOJIOTUYECKUE PUCKH TPU
MPOM3BOCTBE DIEKTPOIHEPTUH.
49 Kp JIBT 2[1 I/ICHOJIBBO]faHI/IHp Bubmiorexa HHOK
YIRTYP . https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUH B TTOBCEIHEBHOM
JKU3HU
bu6mmoreka [JOK
50 P
CHICHHE Sanat https://m.edsoo.ru/ee6677ed
bu6mmoreka [JOK
51 P
CHICHHE 3akad https://m.edsoo.ru/7cab59f8
O06001enrne U cucTEMaTU3aLUS
52 3HaHUH 10 TeMe "DIEeKTPOMarHuTHbIE butamorexa [IOK
. https://m.edsoo.ru/401024a9
KoebaHus
53 MexaHHu4YeCKue BOJIHBI. bubmoteka [JOK
XapaKTEepUCTUKU MEXaHUUYECKUX BOJIH https://m.edso0o.ru/a58e109f
54 CBoiicTBa MEXAaHUYECKUX BOJIH bubmotexa [JOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTepUCTUKHU 3ByKa butmmorexa [IOK
https://m.edso00.ru/138b6f09
56 WudpazByk u yapTpassByk. LllymoBoe bu6mmoreka LIOK
3arpsA3HEHUE OKPYKAIOLIEH CPEIbl https://m.edso0.ru/7380038f
bu6mmoreka [JOK
> Pemerme sanaz https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMAarHUTHBIE BOJIHBI. bubmmorexa [IOK
N3nydenue 3J1eKTpOMariuTHHIX BOJIH https://m.edsoo.ru/714e5dbl
59 DOHeprus 3JeKTPOMATHUTHBIX BOJIH. bubmotexa [JOK
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ikana 37eKTPOMarHUTHBIX BOJIH.
60 [IpumMeHeHne 31eKTPOMAarHUTHBIX bubmorexa [JOK
https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHUKE U OBITY
[IpuHIUTIBI pagOCBSI3H U
61 TeneBueHusA. Paguomnokarusi. bu6mmoreka [JOK
DJIEKTPOMarHuTHOE 3arps3HEHNE https://m.edso00.ru/9f96f1f8
OKPYXAaroIIel Cpebl
62 KonTtponbHas pabora o reme bubmmorexa LIOK
"KonebGanus 1 BoaHbI" https://m.edso00.ru/4f7985a0
63 Caer. 3aKOH MIPSIMOJIMHEWHOTO bubmmorexa [IOK
pacnpoCTpaHEHHUsI CBETa https://m.eds00.ru/f9566406
Pemenue 3ama4 Ha mpUMeHeHUE
64 3aKOHA MPSMOJIMHEHHOTO bubmorexa [JOK
https://m.edsoo.ru/ea32d455
pacrnpocTpaHeHHs CBeTa
65 Ortpaxenue ceera. [1imockoe 3epkaio. bubmotexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [IpenomiteHne cBeta. AGCOTIOTHBIN U bubmmorexa [IOK
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OTHOCHUTEJIBHBIN IT0KA3aTENb
npenomiieHus. [loaHoe BHyTpeHHEe
orpaxenue. [IpenenpHplil yroiu
IIOJIHOI'O BHYTPEHHET 0 OTPaKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenne 3a1au Ha npuMeHEHUE

67 3aKOHOB OTPAXKEHUS U IIPEIOMIICHUS bubmorexa LIOK
P p https://m.edso0.ru/49d830a9
CBeTa
Xo el B mpu3Me. Jlucnepcus
A pv A b bu6moreka [JOK
68 cseta. ClIoXKHEBINA cocTaB 0elnoro ceera.
https://m.edsoo.ru/d8elc3be
IIBser
69 JInn3zpl. DOKyCHOE paccTOsSIHUE U bubmuorexa [IOK
OIITUYECKAS CHUJIa JIUH3EI https://m.edso00.ru/60441359
70 [Toctpoenue nzo0pakeHuii B IMH3aX U bubmuorexa LIOK
HUX CHUCTEMAX. YBEJINYEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3aau Ha mocTpoeHue
71 H300paKEeHUI, TOIYYAEMBIX C Bubmiorexa HHOK
p ’ v https://m.edso00.ru/5a868f09
MOMOIIIBIO JIUH3
72 I'ma3 kak onTUueckast CHCTEMA bubmorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenne 3anau. [Ipenenst
73 [IPUMEHUMOCTH I'€OMETPUY ECKON bubmmorexa HOK
p P https://m.edsoo.ru/cd174al10
OIITUKHU
74 CKopocCTh CBETA U METOJIBI €€ bubmotexa [JOK
U3MEpEHUS https://m.edsoo.ru/f32aab06
bubmoteka [JOK
75
Jlucniepens caeta https://m.edsoo.ru/lel6ccbe
76 WNuTepdepenius ceera bubmmorexa [IOK

https://m.edsoo.ru/5fc0c638
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KorepeHTHble HCTOYHUKU. Y CIIOBUSA

77 HaOJIFOICHUS MAKCUMYMOB U bubmorera TIOK
https://m.edso0.ru/c6416d48
MHUHUMYMOB
bu6mmoreka [JOK
8 Pemterye sazaq https://m.edsogru/3061de2b
bubmioreka [IOK
7 lTpuvenerie nurephepenmm https://m.edsogru/668ed bc8
bu6mmoreka [JOK
80 Jlnpaiuns ceera https://m.edSO(I)l.ru/IZedO4b5
81 JudpakunonHas peméTka. Y clioBue bubmmorexa [IOK
HAOJIFOICHUSI TJTIABHBIX MAKCUMYMOB https://m.edso00.ru/f998d964
bu6mmoreka [JOK
82 Pemterye sazaq https://m.edsogru/d58c411a
83 ITonnepeyHOCTH CBETOBBIX BOJIH. bubmorexa [IOK
[Tonspuzanus ceera https://m.edsoo.ru/e9890fe9
bu6moreka [JOK
84 Pemerre 3afas https://m.edsogru/c56c8158
85 CBeroBbI€ BJIEHUS B IPUPOE bubmioreia LTOK
https://m.edso00.ru/0b36363d
86 O06o01enre u CUCTEeMaTH3AITHS bu6moreka [JOK
3HaHui mo treme "OnTuka" https://m.eds00.ru/8a14748b
87 KonTtponphas pabora o reme bub6mmorexa IIOK
«Onrtukay» https://m.edso00.ru/82315dd4
['panuIbl NPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmoteka [JOK
3JIEKTPOAMHAMHUKU U MPUHITUIT https://m.edsoo.ru/c9bd77ch
OTHOCHUTEIbHOCTH
89 [TocTynaTel crienabHON TEOPUH bubmotexa [JOK
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OTHOCHTCIBHOCTH

https://m.edsoo.ru/c56f05ch

IIpocTpaHcTBEHHO-BPEMEHHOM
untepBal. [IpeobpazoBanus Jlopenna.
VYcnoBue NpUYMHHOCTH.

bu6moreka [JOK

90
OTHOCHUTEIBHOCTb OTHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amenieHue BpEMEHHU U COKPAIICHUE
JUTAHBI
91 DHeprusi U UMIYJIbC PEIATUBUCTCKOM bubmuorexa [JOK
JaCTULBI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ DHEpruel u
92 UMITYJIbCOM PEISITUBUCTCKON YaCTHIIBI bubmorexa [JOK
d P HEL https://m.edsoo.ru/b6258ffa
DHeprus Mmokos
93 PaBHOBECHOE TEIIIIOBOE U3ITYyUEHHE bubmorexa [JOK
i https://m.edsoo.ru/f54035a5
bu6mmoreka [JOK
94 3 B
AKCOH CMCTHCHIA BHHa https://m.edso0.ru/1c5ff752
95 I'unote3a M. Ilnanka o kBaHTax. bubmoteka IJOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [JOK
96 2
HEPTHS 1t HMITYIEC OTOHa https://m.edsoo.ru/7fb307ec
97 dorordpdext. OnbiThr A. T bubmuorexa [JOK
Cronerosa. 3akoHbl poTtoddhdexra https://m.edso0.ru/8c68e5b9
VYpaBHeHne DUHIITENHA 715
98 dororddexra. "KpacHas rpanumna” bubmorexa [TOK
' https://m.edsoo.ru/01ef4556
dboTordhdexra
99 Hasnenue ceera. OnbiTol I1. H. bubmoteka [JOK
JleOeneBa https://m.edso0.ru/64b4f966
100 BosiHOBBIE CBOIMCTBA YaCTHIL bubmotexa [JOK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

https://m.edsoo.ru/f59cfcec

Bounbl ge bpoiins. Jlinaa BOIHEI 1€

. bubmotexa [JOK
101 b
0 POHI H PasMepbl OGH%CTH https://m.edsoo.ru/5df8bafl
JIOKAJIM3AIUU ABUIKYIIEH CS YaCTHIIBI
. bubmoteka IJOK
102 Koprtycieys1spii0-BOHOB O Jyamism https://m.edsoo.ru/8ccab62a
103 Judpakuus 371eKTPOHOB Ha bubmmorexa [IOK
KpUcTajljlax https://m.edsoo.ru/30dbal8c
C i .
100 | Coomonoma neomperesdumaondi Eatmiorera LIOK
. e https://m.eds00.ru/65783dec
I'eiizenOepra
bubmioreka [IOK
105 P
CILICHHE FPAGIHCCKIX 3a/a https://m.edsoo.ru/e70195hd
" bu6moreka [JOK
106 P
CIHGHHE PACHCTHRIX SaAdt https://m.edsoo.ru/ee9b3182
K 0 :
107 | "Octionss CTO", "Kapnyexyapio- bmorera L1OK
. T PHYCEYTAP https://m.edsoo.ru/c3de891a
BOJIHOBOH JyaJlu3M
OMBITHI TIO UCCIIEOBAHUIO CTPOCHHUS
108 atoMma. [ImanerapHas Mozenb aToma bubmorexa [JOK
. P A https://m.edsoo.ru/312b750a
Pezepdopna
bubmioreka [IOK
109 IT b
OCTyTIATH Hopa https://m.edsoo.ru/404dfa9a
110 Bunpl ciektpoB. CiekTp ypoBHeE bubmuorexa [IOK
SHEPruu aTomMa BoJ0pojia https://m.edsoo.ru/cf74blla
11 CHOHTaHHOE U BBIHYXJIEHHOE bubmuorexa LIOK
W3JIy4EHUE CBETa https://m.edso00.ru/f945d85c
112 Jlazep bubmmorexa LIOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c

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

113

Hyxnonnas monens sapa
I'eiizenOepra-lBanenko. 3apsaa u
MaccoBO€ YHCIIO sapa. M3oTonsl.
PannoaktuBHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/34ada5de

114

3aKOH paJuoaKTUBHOIO pacnaja.
CBoiicTBa MOHU3UPYIOILETO
n3ilydeHus. BnusHue
PaaOaKTUBHOCTH HA KUBBIC
OpranusMsl. Jlo3umeTpus

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

115

DHeprus CBsI3M HYKJIOHOB B siZIpeE.
SAnepubie cuibl. Jlepext macchl sapa.
Snepnsie peakuuu. AnepHsie
peaxtopsl. [IpoGaembl ympasiasieMoro
TEPMOSIIEPHOIO CUHTE3A.
DKOJIOTUYECKHE aCTIEKThl Pa3BUTHUSA
SIIEPHON DHEPIreTUKHU

bu6moreka [JOK
https://m.edsoo.ru/ff1758d0

116

Meronsl perucrtpanuu u

HCCICAOBAHUS JICMCHTAPHBIX YaCTHUII.

@yHIaMEHTAIIbHBIE B3aUMO/IEN CTBHSL.
bapronbl, ME30HBI U JIETITOHBI.
[IpencraBienune o CtannapTHON
Mozaenu. KBapk-riatooHHast MOIENb
aJpOHOB

bubmioreka [IOK
https://m.edsoo.ru/lac08a5b

117

®dusuka 3a npeaenamu CtaHgapTHON
mojnenu. TéMHass MaTepust U TEMHas
sHeprus. Enuncreo ¢usnueckoit
KapTUHBI MUPA

bu6moreka [JOK
https://m.edsoo.ru/c026fd37

118

DTarbl pa3BUTUS ACTPOHOMUMU.

Bbu6moreka [JOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3Ha4YeHNE aCTPOHOMHUH

https://m.edsoo.ru/ad73e145

ITpuMEeHUMOCTb 3aKOHOB (PU3UKHU JJIS
O0BSICHEHHSI TPUPOABI KOCMHUYECKUX

bu6moreka [JOK

119
00beKTOB. MeTO/Ibl aCTPOHOMHUYECKUX https://m.eds00.ru/39c44028
HCCIIeIOBaHNHN
CoBpemMeHHbIE ONTUYECKHE
120 TEJIECKOIIBI, PATHUOTEIECKOIIBI bubmorexa HOK
- palt ’ https://m.edso0.ru/4877aale
BHEaTMoOc(epHasi aCTpOHOMUS
Bup 3Bé3qnoro neba. Cosse3gus,
121 SIpPKUE 3BE3b], IVIAHETHI, UX BUIUMOE bubmmorexa HOK
P ’ ’ https://m.edsoo.ru/aac588eb
IBIKEHHE
Comaeunas cucreMma. ComHILe.
122 CoJHeyHast akKTUBHOCTE. ICTOYHUK bubmorexa HOK
. https://m.eds00.ru/22748eb4
sHeprun CoJiHIa U 3BE3]
3BE31bI, X OCHOBHEIE
123 XapakTepucTuku. Jlnarpamma bubmorexa [JOK
| PakTep . P | https://m.edso0.ru/42169944
CIIEKTpaJIbHBIN KJIACC — CBETUMOCTD
124 3Be3/bI INIABHOH MMOCIEN0BATEIBHOCTH bubmorexa HOK
A A https://m.edsoo.ru/b3ch766¢
BHyTpeHHee cTpoeHue 3BE3.
125 CoBpeMeHHbIe TPEACTABICHUS O bubmmorexa [IOK
MPOUCXOXKIECHUH U 3Bomonuu CoJHIa https://m.edsoo.ru/d09da494
U 3BE31. DTaIbl )KU3HU 3BE3T
Mneunsiit [Tyt — Hama [ManakTuka.
126 Tune! ranaktuk. YEpHLIe OBIPEI B bubmorexa HOK
- 1P p https://m.edsoo.ru/7cd10a0a
siIpax TajdaKkTHK
127 Bcenennas. Pacimmpenue Beenennoi. bubmoteka IJOK

3akoH Xa606ma. Teopus bonbmioro

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



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2

B3pbIBA. PemMKTOBOE M3IIydeHNE

128

MacmraOHas cTpyKTypa BceneHHow.
MertaranakTuka

bu6moreka [JOK
https://m.edsoo.ru/ce234633

129

Hepeménnsie mpoOieMbl aCTpOHOMUH

bu6moreka [JOK
https://m.edsoo.ru/d37d9ffe

130

DU3NYECKUN NPAKTUKYM I10 TEME
"WUccnemoBanre MarHUTHOTO TOJIS
ITOCTOSIHHBIX MarHuTOB" MJIN
"HccaenoBaHue CBOWCTB
(heppomMarHeTrKoB" WM
"UccaenoBanue OeiCTBUA
MOCTOSTHHOI'O MarHuTa Ha PaMKy C
TOKOM"

bu6mmoreka [JOK
https://m.edsoo.ru/67361aef

131

®uznyuecKkuil TPaKTUKYM I10 TEME
"U3mepenne cuiibl Amnepa" uimm
"N3y4yeHne 3aBUCUMOCTH CHJIBI
Awmriepa OT cujibl TOKA" UM
"OmnpeaeneHne MarHUTHON UHAYKITUU
Ha OCHOBE U3MepeHus cuibl Ammepa"

bu6moreka [JOK
https://m.edsoo.ru/fcae91e9

132

Duznuecknil MPaKTUKYM IO TEME
"HccaeqoBaHue sIBJIEHUS
3IEKTPOMAarHUTHOM MHAYKIMH" UITH
"Onpenenenne MHAYKIUA BUXPEBOTO
MarHuTHOTO moJis"

https://m.edsoo.ru/c36658da

133

@u3HYECKHl MPAKTUKYM I10 TEME
"UccaeqoBanue sIBJICHUS
camonHaykuu" uim "Coopka Moaenu
3JIEKTPOMAarHUTHOT O TeHeparopa”

bu6mmoreka [JOK
https://m.edsoo.ru/b8fb6391

134

@uU3HYECKH IPAKTUKYM I10 TEME

bu6mmoreka [JOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

"U3mepenne neproga cBOOOTHBIX
KoJIe0aHUI HUTSHOTO | MIPYXUHHOTO
MasiTHUKOB"

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

135

@u3nUeCcKHil MPAaKTUKYM I10 TEME
"[IpeoOpa3zoBanme SHEPTUU B
MPYXKUHHOM MasiTHUKeE"

bu6mmoreka [JOK
https://m.edsoo.ru/a28026bd

136

@uU3HYECKH IPAKTUKYM I10 TEME
"HccnenoBaHue nepeMeHHOro ToKa
yepe3 NMOCIeN0BaTeNbHO COEAUNHEHHBIE
KOHJIEHCaTop, KaTyLIKy U pe3ucrop"
nm "Uccnenoanue paboTh
HCTOYHUKOB CBETA B LIENU
IIEpEMEHHOro Toka"

bubmioreka [IOK
https://m.edsoo.ru/89dc2d90

137

DuznuecKkuil IPaKTUKYM IO TEME
"U3ydeHue nmapaMeTpoB 3BYKOBOMH
BOJIHBI"

bu6moreka [JOK
https://m.edsoo.ru/b100661a

138

@u3nUeCcKHil MPAaKTUKYM I10 TEME
"N3MepeHue nokas3areis npeaoMIeHUs
crexna" wm "[lonydyenue
n300pakeHUsl B CUCTEME U3 INIOCKOT0
3epKaja u JUH3bI"

bu6mmoreka [JOK
https://m.edsoo.ru/42569eal

139

duznuecknil MPaKTUKYM I10 TEME
"NccaeqoBanue 3aBUCUMOCTHU
(hOKYCHOTO pacCTOSIHUS OT BEIleCTBa
(Ha IpUMepe KUIKUX JIUH3)" UK
"N3mepenne GOKYyCHOTO pacCTOSHUS
paccenBarONMX JUH3"

bu6mmnoreka [JOK
https://m.edsoo.ru/b879fb3f

140

@uU3HYECKH IPAKTUKYM I10 TEME
"Habnronenune nudpakuum,

bu6mmoreka [JOK
https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

nHTEepPEpPEHIINU U TOJIIPU3ALIIHI
cera"

141

@u3nYeCKHil MPAKTUKYM I10 TEME
"OnpeneneHne UMITyJIbCa U SHEPrun
PENIATUBUCTCKUX YacTHII (110
¢doTtorpadusiMm TPEKOB 3apsKEHHBIX
YaCTHI] B MATHUTHOM T10J1€)"

bu6mmoreka [JOK
https://m.edsoo.ru/63756¢47

142

@u3nYeCcKHil MPAaKTUKYM I10 TEME
"N3mepenue noctosHHoi [1anka Ha
OCHOBe HcciienoBanus pororddexra”
nim "HccienoBanue 3aBUCUMOCTH
CHJIBI TOKA 4€pe3 CBETOIHUO OT
HanpsokeHus"

bubmioreka [IOK
https://m.edsoo.ru/eb916f82

143

DuznuecKkuil IPaKTUKYM IO TEME
"UccnenoBanue cnekTpa
pa3peKEHHOr 0 aTOMAapHOro BOJ0OpPOa
1 U3MepeHue nocrosiHHon Punbdepra”

bu6moreka [JOK
https://m.edsoo.ru/ec651eb8

144

@u3HYECKH IPAKTUKYM I10 TEME
"UccnenoBanue paayuoakTUBHOTO
(oHa ¢ ucnoab30BaHUEM Jl03UMeTpa”
um "M3yyenue norioiieHus Oera-
YacTHI] aJroMUHHEM"

bubmioreka [IOK
https://m.edsoo.ru/c3dabebe

145

Du3nuecKnil MPaKTUKYM I10 TEME
"Habmronenus 38E31H0r0 Heba
HEBOOPY>KEHHBIM TI'JIa30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUH U1 O peeeHus
TIOJIO’KEHUsI HeOEeCHBIX 00BHEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE

bu6moreka [JOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

co3Be3usa CeBepHOro noyrymapus u
sipkue 3BE31b1" i "HaGmonenus B
Tesneckon JIyHel, IaHeT, TYMaHHOCTER
U 3BE3/IHBIX CKOIUIEHUI"

O06o01eHne 1 cucTeMaTH3anus
3HaHui. Ponb ¢pU3uKK 1 acTpoHOMUU B

. . bubmotexa [JOK
146 9KOHOMHYECKOM, TEXHOIOTHIECKOM,
. . https://m.edsoo.ru/ad6ddeed
COIMAJILHOM M 3THYECKOl cepax
JESITEIBHOCTH YEJIOBEKa
O06o01menre u cucTeMaTHu3aIus
147 3HaHui. Ponps 1 mecto pusuku u bubmotexa [JOK
aCTPOHOMMH B COBPEMEHHOW Hay4YHOU https://m.edsoo.ru/18f19f7¢c
KapTHHE MUPa
0O0001IeHnEe U cucTEMAaTU3aLUs
3HaHUH. Ponb (husuueckoit Teopuu B
OPMHPOBAHUH MPEACTABICHUH O
148 gnznquoﬁ Ka TfIHe MHUpa, MECTO brbmiorexa LOK
. p b, https://m.edso00.ru/e7d400f4
(bU3NYECKOI KapTUHBI MUPA B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MMPEJCTABIICHUH O IPUPOJIC
149 O06o001eHre u CUCTEeMaTH3AITHS bu6moreka [JOK
3HaHui o TeMe "KunemaTtuka" https://m.edsoo.ru/b032fc4b
150 O0001Ie e U cucTEMaTU3aLUs bu6mnoreka [JOK
3HaHui mo teme "Kunematnka" https://m.edsoo.ru/4e31b507
151 O06o001mIeHe U cCHCTEeMaTH3AIUS bubmotexa [JOK
3HaHu# 1o teme "J{unamuka" https://m.edsoo.ru/2dfbafc5
O0001IeHrEe U cUCTEMAaTU3aLUs
o " Bbu6moreka [JOK
152 3HaHUM o TeMe "CTaTuka TBEpIOro

Tema"

https://m.edsoo.ru/3cca482e



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
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O0001IEHNE ¥ CUCTEMATH3AIAS

153 3HAHUHU 110 TeMe "3aKOHBI COXpAaHEHU bubmorexa LIOK
" P https://m.edsoo.ru/32a4d1a0
B MEXAHHUKE
O06001IeHrEe U cUCTEMaTU3aIUs
154 3HaHui 110 TeMe "OCHOBBI BuGmorexa IOK
N " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KHHETUYECKOM TEOpUHU
O000111eHNE U CUCTEMATA3AIHAS
155 3HaHui 110 TeMe "TepmoagnHaMuKa Bubmrorexa IJOK
p ' https://m.eds00.ru/c63f7c10
TemnoBble MauHb!"
O0001Ie e U cucTEMaTU3aLus
156 3HaHUM Mo TeMe "ArperaTHbie bubmuorexa [IOK
coctosauus Beuiectsa. @a3oBrie https://m.edsoo.ru/1d36b5bl
nepexoJibr"
O06001IeHne U cucTeEMaTU3aIUs
157 3HAHUHU 110 TeMe "DIEKTPUUECKOE BuGmorexa IJOK
" P https://m.edsoo.ru/3bf0def9
nosie
O000111eHNE U CUCTEMATA3ALHS
158 3HaHu# 110 TeMe "TIoCTOSIHHBIN Bubmiorexa IJOK
. " https://m.edso0o.ru/71453ee6
INMEKTPUICCKHI TOK
0O0001IeHne U cuCTEMAaTU3ALUS
159 3HaHu# 110 TeMe "TOKHU B pa3IMYHBIX Bubmiorexa IJOK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O0001Ie e U cucTEMaTU3aLus bu6mmnoreka [JOK
3HaHUH 110 TeMe "MaruurtHoe mnoJje" https://m.edsoo.ru/3b4c06ae
PesepBHblii ypok. O0001IEHNE 1
161 CI/ICTIe)MaTI/ISE}llII;)I/Iﬂ 3HAHUU 110 TEME BuGmiorexa IJOK
" " https://m.edsoo.ru/053e2248
DNeKTpOMarHUTHAS WHTYKIIHS
162 Pe3epBHblii ypok. O00011eHNE U bubmmorexa [IOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
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CUCTEMATU3ALIMS 3HAHUN T10 TEME
"Mexanndeckue Koieoanus"

https://m.edsoo.ru/d6310bfd

PesepBHbIii ypok. O6001ICHNHE 1

bu6moreka [JOK

163 CHUCTEMATHU3ALINS 3HAHUH 110 TEME
" B " https://m.edso0.ru/5e2bb83d
DIIeKTpOMarHUTHBIEC KOJIeOaHUs
Pe3epBHbIii ypok. O00611IeHNE U
164 cHUCTEeMaTHh3aIus 3HaHUM 110 TeMeE bu6moreka [JOK
"MexaHUuYecKue 1 3JeKTPOMarHuTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBHblii ypok. O0001I€HME U
165 CI/ICTIe)MaTI/IBZ/p WS 3HAHWH 10 TEME bubmorexa LIOK
" " B https://m.edso00.ru/52ad1603
OnTuka
PesepBurlii ypok. O600meHEe U
PBHBIH YP . Bu6morexa LIOK
166 CHUCTEMATHU3ALMS 3HAHUH 110 TEME
https://m.edsoo.ru/5beclc65
"OcnaoBel CTO"
PesepsHblii ypok. O00011IEHNE U
167 CI/ICTI;MaTI/IBE}II pI/ISI 3HAHUH 110 TeEME bubmorexa LIOK
" B . " https://m.edso00.ru/f7c59d38
KopnyckynsipHO-BOTHOBOH JTyasii3m
Pe3epBublii ypok. O000IIEHNE U
168 CHCTgMaTma}l’ pm[ 3HaHI/I;-I 10 TEME bubmorexa HOK
" B " https://m.edso00.ru/1f511654
®dusnka aToma
PesepsHbIii ypok. O6001ICHHE U
169 cHUCTeMaTHU3allisl 3HaHUH 110 TEME bubmoteka [JOK
"®duszuka aTOMHOTO sJipa U https://m.edso0.ru/905c5ce0
3JIEMEHTapHbBIX YacTulr"
PesepBurlii ypok. O6001meHe 1
PBHBIH YP . Bu6morexa LIOK
170 CHUCTEMAaTHU3alHsA 3HAHUH 10 TEME

"OnemMeHTHl acTpopu3uKu"

https://m.edsoo.ru/2bffb94c
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OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOIM OBPA3OBATEJBHOM MPOT'PAMMBI10 KJIACC

Kon
NpoBEPsIEMOr0
pe3yJjbTara

IIpoBepsiemMble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBare/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha MpUMepax pojib U MecTo (GU3UKH B (OPMUPOBAHUU
COBPEMEHHOW HAay4YHON KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH
Y TEXHOJIOTUH, B IPAKTUYECKOM 1€ TEIIbHOCTH JTIOAEH

10.2

Y4auTeiBaTh TPAHUIBl TPUMEHEHHS H3YYCHHBIX (U3NYECKUX MOJIEICH:
MaTepHalbHas TOYKa, MHEepLHaIbHas cUCTeMa OTCUéTa, aOCOMIOTHO TBEPOE
TEJI0, UJICAIIBHBIN I'a3; MOAEIN CTPOCHUS ra3oB, )KUAKOCTEH U TBEPABIX TEII,
TOYEUHBIN 3JIEKTPUUECKUN 3apsii — IPU pellieHUuu (U3NYECKUX 3a/1a4

10.3

PacnosnaBaTh pu3nueckue sBIeHUS (IPOLIECCHI) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXaHHUKH, MOJEKYJISIPHO-KUHETUYECKON TEOpHUH CTPOCHMS
BEIIECTBA M JJIEKTPOJUHAMHUKU: PAaBHOMEPHOE U PABHOYCKOPEHHOE
NpSMOJIMHEHHOE JIBI)KEHHE, CBOOOAHOE WaJeHHE T, JBHXKEHUE IO
OKPY)XKHOCTH, HWHEpUHs, B3aummonehctBue Tei;, auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOCHUE KUIKOCTEH M TBEPIBIX TEJ, M3MEHEHHE 00bhEMa Tel
IpU HarpeBaHuM (OXJIAXKJEHUM), TEMJIOBOE paBHOBECHE, HCIApEHHUE,
KOHJIEH calus, MJIaBJIeHNE, KpUCTaIN3alus, KUIIEHUE, BIaKHOCTh BO3/1yXa,
MOBBILIEHUE JABJIEHM ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYZE, CBS3b
MEX]y apaMeTpaMH COCTOSHUS Ta3a B M30IPOLECCAX; IIEKTPU3ALHUS TET,
B3aMMO/JICH CTBUE 3aPsII0B

10.4

OrnuceiBaTh MEXaHUYECKOE JIBUKEHUE, UCIOIb3Ysl (PU3NYECKHE BETUUMHBI:
KOOpJMHATa, MyTh, IEpeMElIeHIe, CKOPOCThb, YCKOPEHHE, Macca Tefa, CuJa,
UMIyIbC Telld, KHHETWYeCKas »JHEeprusi, IOTEHIMAIbHAsS DHEpPrus,
MexaHudeckas pabora, MexXaHWYeCKas MOIIHOCTb, IpU OMHCAHUU
MPaBWJILHO TPAaKTOBAaTh (PU3UYECKHI CMBICI HCIOJIb3YEMBIX BEIUYUH, UX
0003HAUEHUS U EIUHHIIBI, HAXOAUTH (DOPMYJIBI, CBSI3BIBAIONIME JAHHYIO
(GU3NYECKYIO BEIMYUHY C IPYTUMU BEIUYUHAMU

10.5

OnuceiBaTh HM3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJI W TEIUIOBBIC SIBIICHHS,
UCIOJB3Ysl (PU3NYECKHE BEIMYHHBI: JIAaBJICHUE T'a3a, TeMIIepaTypa, CPemHsis
KUHETHY eCcKast SHEPrus Xa0THYECKOT0 JIBUOKCHUS MOJIEKY I,
CPEIHEKBapAaTUYHAs  CKOPOCTh  MOJIEKYJ,  KOJHMYECTBO  TEILJIOTHI,
BHYTPCHHsISI dHEprus, padora raza, KO3(G(UIMEHT MOJE3HOTO JCHCTBUS
TETJIOBOTO JIBUTATEJIS; IPU ONMMCAHUU TPABHILHO TPAKTOBATH (PH3UUCCKHIA
CMBICJT HCIIOJIb3yEMbBIX BEIMYUH, WX OOO3HAYCHHS W CIMHHUIIBI, HAXOIUTh
(GopMyJIbI, CBSI3BIBAIONINE JaHHYIO (U3MYECKYIO BEJIMYUHY C JAPYTAMHU
BEJIMYMHAM

10.6

OmuceIBaThH HU3YYCHHBIC QJICKTPUYCCKHUC CBOMCTBa BCIICCTBA u
QJICKTPUUICCKHEC SBJICHHA (npoueccm), HCIIOJIb3Ys (1)I/ISI/I‘ICCKI/IC BCJIIMYNHBI:




IEKTPUYECKUN  3apsfl, VIEKTPUUECKOE II0JI€, HANpPsHKEHHOCTb IOJ,
MIOTEHIIMAJI, Pa3HOCTh IIOTEHIIMAJIOB; IIPH ONUCAHUU MPABUJIBHO TPAKTOBATh
($u3NYEeCKUil CMBICT UCIOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €UHULIBI;
yKa3bIBaTh (POpPMYIbI, CBSA3BIBAIOIIUE JaHHYIO (HU3NYECKYIO BEJIMYHUHY C
JOPYTHUMH BEIMYUHAMHU

10.7

aHANIM3UPOBATHh (PU3MUYECKUE TPOIECCHI U SBIICHUS, UCIIONB3Yys (pru3mueckue
3aKOHBl M TPUHUMUIIBL 3aKOH BcemupHoro tsarorenus, |, |l u Il 3axonsbl
HproTOHa, 3aKOH COXpaHEHUsI MEXaHWYECKOM SHEpPruH, 3aKOH COXpPaHEHHs
UMITyJIbCa, TMPUHIMI ~ CYNEPHO3ULUH  CHJ, TPUHIHUI PABHOMPABUS
WHEPLUHAIBHBIX CHUCTEM OTCYETa; MOJEKYISIPHO-KUHETHYECKYIO TEOPHIO
CTPOEHHUSI BEIIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CPEIHEH KHUHETHYECKOM
SHEPTrUU TEIUIOBOT'O JABWKEHHUS MOJIEKYJl C a0CONIOTHOW TeMIlepaTypoH,
MEpBBIA 3aKOH TEPMOIAMHAMUKH; 3aKOH COXpPaHEHUS JJIEKTPHUYECKOTO
3apsna, 3akoH KynoHa; mpu 3TOM pa3iauyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BBIPAXKEHUE M YCIOBHS (TPaHUIIBI, 00JACTH)
MIPUMEHUM OCTH

10.8

OOBSACHAT, OCHOBHBIE MPUHLHUIBI JEUCTBUS MAaIMH, NPUOOPOB U
TEXHUYECKUX  YCTPOWCTB;  pas3iuyaTh YCIOBHS UX  0e€30MacHOro
HCIIOJIb30BaHHUs B TIOBCEIHEBHOM KU3HU

10.9

BrimmonHsaTh OKCIICPUMCHTBI I1O0 HCCICIOBAHHIO (bI/ISI/ILIeCKI/IX SIBJICHUM H
IMpoHECCOB € UCITIOJIB30BAHUEM IIPAMBIX U KOCBCHHBIX I/I3MepeHI/II‘/JI; IIpHu 3TOM
dbopMmynrpoBaTh MpodieMy (3a7ady) U THIOTE3y Y4eOHOr0 SKCIEePUMEHTA,
COOMPpAaTh YCTAHOBKY U3 MPEIOKCHHOTO 000PYIOBaHHUS, TPOBOJAUTH OIBIT
1 GOPMYIHPOBATH BHIBOIBI

10.10

OCYIHGCTBJ'IHTB npsAMbIC U KOCBCHHBLIC M3MCPCHUSA (1)I/ISI/IIICCKI/IX BCJIIMYHMH,
npu 5TOM BBI6I/IpaTI) ONITUMAJIBHBII CIIOCO0 HU3MCPCHUA U HCIIOJIb30BATH
HN3BECTHBIC MCTOJAbI OLICHKU HOFpeHIHOCTeﬁ I/IBMepeHI/Iﬁ

10.11

UccnenoBath 3aBUCUMOCTH  MEXAY (GU3MUECKUMU  BEIMYMHAMH  C
WCIOJIb30BAaHUEM TPSAMBIX HM3MEpPEHUM; TpPU ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpOBAaTh  PE3yJNbTaThl  MOJYYEHHOW  3aBHCUMOCTHU
(¢u3nYecKNX BEIMYMH B BHJAE TaOmui U TpaduKOB, JAENATh BBIBOIBI IIO
pe3ynbTaTaM UCCIIEIOBAHUS

10.12

CobmoaTh nmpaBuia 6€30MaCHOTO TPy/Ia MPH ITPOBEIECHUH HCCIECI0BAaHUHN B
pamMkax  y4eOHOro  OSKCHEpUMEHTa, y4eOHO-HCCIEeNOBAaTENbCKOW U
MPOCKTHOM JICATEIIbHOCTH C UCIOJIb30BAHUEM HU3MEPUTEILHBIX YCTPOMCTB U
J1a00paTOPHOTo 000PYIOBAHHUS

10.13

Pemare pacuéTHple 3amayu ¢ SBHO 3aJaHHOW (PH3UYECKOH MOJIECIbIO,
UCTONB3Ys (PU3NUECKHE 3aKOHBI U TIPUHIUIIBI, HA OCHOBE aHaJH3a YCIOBUS
3a/a4 BBIOMPATh (PU3UYECKYI0 MOJIEIb, BHIIEIATh (PU3HUECKHE BETMIUHBI
u Qopmymnbl, HeOOXOIUWMBbIE JUIsi €€ pelIeHHs, MPOBOIUTH PACUETHI U
OLIEHUBATh PEATHHOCTh MTOMYYSHHOT0 3HAUCHUS (PU3NICCKOM BEITMUUHBI

10.14

Pematp Ka4dyCCTBCHHBIC 3aJa4du. BBICTPAUBATDb JJOIHYCCKHU




HEMPOTUBOPEUUBYIO LEMOYKY pPACCYyKJACHUW C OIMOpPOM Ha HU3YYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3NUECKUE SBICHUS

10.15

Hcnonp3oBaTh  NpU  peHIEHHH  y4eOHbIX  3a7ad  COBPEMEHHBIE
MH(OPMALIMOHHBIE  TEXHOJOIMM  JJs  IOMCKA, CTPYKTYpUpPOBaHMUS,
UHTEpIpEeTallud W MpeACTaBiICHHUs] Yy4eOHOM M Hay4YHO-TOMYJSPHOI
MHPOPMALIUU, TOTYYEHHOW W3 pPAa3IMYHbIX HCTOYHUKOB; KPHUTHUYECKH
aHaJIM3UPOBATH MOJTYYaEMyI0 HH(OPMAIIHIO

10.16

[TpuBOIUTH MPUMEPHI BKJIAZa POCCHICKUX U 3apYOEKHBIX yUEHBIX -(DH3UKOB
B Da3BUTHE HAayKH, OOBSCHEHHME IIPOLIECCOB OKPYKAIOIIEr0 MHUpPA, B
pa3BUTHE TEXHUKU U TEXHOJOTUM

10.17

Hcnonp30BaTh TEOPETHUECKUE 3HAHMS 1O (PU3UKE B IMOBCEIHEBHOW JKU3HU
Uit obecrieueHus: Oe30macHOCTH TMpu  oOpalieHuu ¢ mnpubopamu |
TEXHUYECKUMH YCTPOWCTBAMH, Ui COXPAHEHHS 3IIOPOBbSI U COOJIIOJCHHS
HOPM SKOJIOTHYECKOT0 MOBEICHHSI B OKPY)KAIOIIEH cperie

10.18

PaGotate B rpymme C BBIIOJHEHHEM pa3MYHbIX COLHUAJIBHBIX pOJIEH,
IJIAHUPOBATh PabOTy TPYMIIbI, palMOHAILHO PACIpenesiTh 00S3aHHOCTH U
IUIAHUPOBATh JESTENIbHOCTh B HECTAHJAPTHBIX CHUTYallUsAX, aJeKBAaTHO
OLCHHUBAThL BKJaAd KaXJOro #HW3 YYAaCTHHKOB TPYHIIbl B PCHICHHUC
paccMaTpuBaeMoi mpodIeMbl

11 KVIACC

Kon
TMPOBEPSIEMOTO
pe3yabTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJIbTAThI 0CBOCHUN OCHOBHOM
06pasoBaTe.}u,H0171 InmporpamMmal CpeJaHEro od1ero 06p330Bal—[I/IH

111

JleMOHCTpupOBaTh Ha TPUMEPaX PoOJb U MecTo (pu3uku B (hOpMUPOBAHUU
COBPEMEHHON HAay4YHON KapTUHBI MHUPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU
U TEXHOJOTWi, B NPAKTHUYECKOM AECATEIIbHOCTH JIOAEH, LEIOCTHOCTh M
€IMHCTBO (PU3UYECKOIN KapTUHBI MUPA

11.2

VY4uuteiBaTh TpPAaHUIBl NPUMEHEHHS HU3YYEHHbIX (U3NYECKUX MOJEICH:
TOYEUYHBIM DJJIEKTPUYECKHM 3apsij, sAAepHas MOJEIb aTOMa, HYKIOHHas
MOJI€/Ib aTOMHOT'0 Si7Ipa NPH pelIeHnH (PU3NIECKUX 3a/1a4

11.3

Pacrio3naBath (pu3HUecKue sIBICHUS (ITPOLECCHI) U OOBSCHSITH HX HA OCHOBE
3aKOHOB  DJICKTPOJMHAMHKH W KBAHTOBOW (DHM3HMKH: DICKTpHYECKas
POBOJNMOCTb, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE ICHCTBHS
TOKa, B3aWMOJICHCTBUE MAarHUTOB, DJICKTPOMArHUTHAS MHIYKIIMS, JICHCTBUEC
MAarHUTHOTO TIOJsI Ha MPOBOJHUK C TOKOM U JBHXKYIIMUACS 3aps,
AIIEKTPOMATHUTHBIC KOJIeO0aHus " BOJIHBI, PSIMOJIMHEITHOE
pacnpocTpaHeHHE CBETa, OTPa)KCHUE, MpPEIOMJICHUE, HHTephEpEHIHs,
audpakiyst ¥ MOISPU3AIUS CBETA, TUCICPCHS CBETA, (POTOIICKTPHUCCKHIA
apdext (poTodrdhdekT), cBeToBOE AaBiIeHUE, BOSHUKHOBEHUE JTHHEHYATOTO




CIICKTpa aToMma BOOgOpOAA, CCTCCTBCHHAA u HNCKYCCTBCHHAA
PaarOaKTUBHOCTD

11.4

OnuceiBaTh U3y4EHHbIE CBOWCTBA BELIECTBA (JIEKTPUYECKHUE, MarHUTHBIE,
ONTHYECKHE, JJIEKTPUUYECKYI0 IPOBOJMUMOCTb pa3jMYHbIX Cpeln) u
AJIEKTPOMAarHUTHBIE  SIBJIEHUsSI  (TIpOLleCcChl), HCIHOJB3Ys  (pusnueckue
BEJIMUYMHBL: AJIEKTPUUECKUM 3apsill, CUla TOKa, YJIEKTPUUECKOE HANPSIKEHUE,
ANEKTPUUECKOE COMPOTUBIIEHHE, pPa3HOCTh moreHuuano, IJC, pabora
TOKa, WHAYKIMS MarHUTHOrO Mojsl, cuiaa Awmmnepa, cuia JlopeHna,
MHAYKTUBHOCTb KaTYIIKH, SHEPrUsl 3JIEKTPUUECKOT0 M MarHUTHOIO IOJIEH,
MEepHoJ M 4YacToTa KojaeOaHUi B KoineOaTeNIbHOM KOHTYpE, 3apsil U Cuia
TOKa B TMpOLECCE TapMOHMUYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHUM,
(oKycHOE pacCTOSHHME M ONTUYECKas Cuja JIMH3bl, IpH ONUCaHUHU
IIPaBWJIBHO TPAaKTOBAaTh (PU3UYECKUM CMBICI HCIOJIb3YEMBIX BEJIWYUH, UX
0003HAUEHUSI M EIUHUILBL; YKa3blBaTh ()OPMYJIbI, CBA3BIBAIOIIME JAHHYIO
(U3NYECKYIO0 BEJIMYUHY C IPYTUMU BEIUYUHAMU

11.5

OnucepiBaTh U3Y4YEHHbIE KBAHTOBBIC SIBJICHUS W MPOLECCHI, MCIIOJIb3YS
¢bu3nyecKkue BEINYNHBI: CKOPOCTh SJIEKTPOMArHUTHBIX BOJH, JIJTMHA BOJIHBI
M YacToTa CBETa, DHEPrusi U UMMNyJIbC (OTOHA, MEpUoj] Moiypacnaja,
SHEpPrus CBSI3M AaTOMHBIX sJIEp; IPU OINKCAHUM IPABUIBHO TPaKTOBATh
(bU3NYECKUIl CMBICT HCIOJIb3YEMBIX BEIMYHH, HX 0003HAYEHUS U CUHUIIBL;
yKa3pIBaTh ()OPMYIBI, CBSI3BIBAIOLIME MAHHYIO (PU3MYECKYIO BEIUYUHY C
JOPYyTUMU BETUYUHAMU, BBIYHCIISTH 3HaYCHHE (DU3MYECKOI BEITMUNHBI

11.6

Ananu3upoBaTh (PU3NYECKUE TPOIECCHI U SIBICHUS, UCIOJIB3YS (pu3nueckue
3aKOHbl M TNpUHIUNBL 3akoH Owma, 3aKOHBI IOCJIENOBATENLHOIO H
napajuieIbHOTO0 COeTMHEHHs MPOBOAHUKOB, 3aK0H J[>koyns — JleHia, 3aKkoH
AIIEKTPOMArHUTHOM MHIYKIUH, 3aKOH MPSMOJMHEHHOr0 pacnpoCTpaHEeHUs
CBETa, 3aKOHBI OTPAXKCHMsI CBETA, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHEHUE
OiHmreHa ansd  Qgorodddexra, 3aKOH COXpPAHEHUS DHEPrUH, 3aKOH
COXpaHEHHUS! UMITYJIbCa, 3aKOH COXPAHEHHs AJIEKTPUYECKOro 3apsaa, 3aKOH
COXpaHEHHUs] MaccoBOTO 4HCJa, MOCTyIaThl bopa, 3aKOH pPaguoaKTHBHOIO
pacriajga; Mpud 3TOM pas3inyaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYECKOE  BBIPAKEHHWE W YCJOBUSA  (TpaHUIBL,  0OJIACTH)
MPUMEHUMOCTHU

11.7

OnpenensiTh HampaBjeHWE BEKTOpa HWHIYKIMA MArHUTHOTO  TOJIA
MPOBOJTHUKA C TOKOM, CHJIbI AMIiepa U criibl JlopeHna

11.8

Ctpouth M oOmucChIBaTH H300pake€HUE, CO3J]aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOH JTUH30M

11.9

BEIOMHATE AKCIIEPUMEHTHl 1O HUCCIENOBAaHUIO (U3NYECKUX SIBICHUH U
MIPOLIECCOB C HUCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; IPU 3TOM
dbopmynupoBaTh MpodieMy (3a7ady) U TUIOTE3y y4eOHOTro HKCIEePUMEHTa,
coOMpaTh YCTAHOBKY U3 MPEIOKEHHOTO 000PYIOBaHHUS, TPOBOAUTH OIBIT
1 (OPMYIHPOBATH BHIBOJIBI




11.10

OcyuiecTBiIATh NpPsMbIE U KOCBEHHBbIE M3MEPEHUsI (PU3UUYECKUX BEIHYUH;
IIpU ATOM BBIOMpATh ONTUMAJIbHBIA CIOCO0 M3MEpPEHHs U HCHOJIb30BaTh
W3BECTHBIE METO/bI OLIEHKH IOIPEIIHOCTEN N3MEPEHUI

11.11

UccnenoBath 3aBHCUMOCTH (PU3WYECKUX BEIWYHUH C HCIOJIb30BAHUEM
MPSIMBIX U3MEPEHUH; MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PMKCHPOBATH
pe3ynbTaThl MONYYEHHOH 3aBUCHUMOCTH (DU3UYECKUX BEJIMYHUH B BUJC
TaOIUI ¥ TPaHUKOB, JENaTh BHIBOJIBI IO PE3y/IbTaTaM HCCIICIOBAHHUS

11.12

CoOmronaTh npaBuia 6€30MaCHOr0 TPyAa NP MPOBEACHUH HCCIEI0BaHUN B
paMKax  y4eOHOro  OSKCIEpUMEHTa,  y4eOHO-UCCIIEAOBATEILCKOM |
IIPOEKTHON E€ATEIbHOCTU C UCIIOIb30BAHUEM M3MEPUTEIbHBIX YCTPONUCTB U
1abopaTopHOro 000pyI0BaAHUS

11.13

Pemate pacuéTHple 3amayu ¢ SBHO 3aJaHHOW (PU3UYECKONH MOJIEIbIO,
UCIOJIBb3Ys PU3NUYECKHUE 3aKOHBI U TIPUHIIMIIBL, HA OCHOBE aHaJM3a yCIOBHUS
3a/1aud BBIOUPATh (PU3UYECKYIO MOJIEIb, BHIACIATh (PU3NUECKUE BEIUYNHBI
u GopMysbl, HEOOXomUMble IS €€ pEIICHHs, MPOBOIUTH PACUYETHI H
OLICHUBATh PEAILHOCTH MOJIYYCHHOTO 3HAYCHUS (DU3UYECKON BEITMYNHBI

11.14

Pewars Ka4EeCTBEHHBIE 3a7a4u: BBICTPanBaTh JIOTUYECKHU
HEIIPOTUBOPEUMBYIO LIEMOYKY pACCYyKIECHHM € ONOpOHM Ha H3y4EHHbIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS

11.15

Hcnonp3oBaTh  NpU  pelIeHHH  y4eOHbIX  3a7ad  COBPEMEHHBIE
MH(OPMAIIMOHHBIE  TEXHOJOTMM s [OHCKA, CTPYKTYpPUpPOBaHWUS,
UHTEpIpeTallud W MpeACTaBiICHHUs] Yy4eOHOM M HAyYHO-NOMYJSPHOI
uH(popMaIMy, MONYYEHHOM U3 pPAa3NIUYHBIX MCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOJTYIAEMYIO HH(OPMALIHIO

11.16

OOBSICHATh NTPUHIUOBI ACHCTBUS MAIIMH, TPUOOPOB M TEXHUUECKHX
YCTPOMCTB; pa3iuyaTh YyCIOBUS HMX O€30MacHOr0 UCIOJb30BAHUS B
HOBCEIHEBHOI KU3HU

11.17

[TpuBoauTh MpUMeEpHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX yUEHBIX -(DU3UKOB
B pa3BUTUE HAyKH, B OOBSACHEHHE IPOLIECCOB OKPYXKAlOILIEro MHUpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOIMI

11.18

Hcnonb30BaTh TEOpETHUECKUE 3HAHMS 1O (U3UKE B MOBCECIHEBHOM JKU3HU
Ui oOecrieueHus: 0e30MacHOCTH MpU  oOpalleHud ¢ mnpudbopamMu  u
TEXHUYECKUMH YCTPOWCTBAMH, Ui COXPAHCHHS 3IOPOBbSI U COOJIIOCHHS
HOPM SKOJIOTHYECKOr0 MOBEICHHS B OKPY)KAIOIIEH cperie

11.19

PabGorates B rpynmne ¢ BBIIOJHCHUCM PA3JIMYHBIX COLHAJIBHBIX pOJ'IGﬁ,
MJIAaHUPOBATH pabOTy TPYMIIBI, PAIMOHAIBHO PACIPENENATh 00S3aHHOCTU U
IJIAHUPOBATh JACATCIBHOCTh B HCCTAHAAPTHBIX CUTyallUAX, aACKBATHO
OLCHHUBATHL BKJad KaXJOro #HW3 YYAaCTHHKOB TPYHIIbI B PCHICHUC
paccMaTpuBaeMoOi mpoOIeMbl




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
pa3neJia

Konx nposepsiemoro

3JIEMEHTA

IIpoBepsieMblie 3j1IeMEHTHI CO/IePKAHUSA

OU3NKA U

METO/Ibl HAYYHOTI'O ITO3HAHU A

11

®uszuka — Hayka o mnpupoae. Haydneie meTomabl
MO3HAHUS OKpYXarIero Mupa. Posib skcneprumenTa
U TEOpUM B TMpoOIEcCe TMO3HAHUS MPUPOJBI.
DKcIepuMeHT B (pusnke

1.2

MonenupoBanue dusnueckux  SABIEHUH U
npoueccoB. Hayunsle rumoressl. ®Pusnyeckue
3aKOHbl M TeopuH. ['paHHULIBI NTPUMEHUMOCTU
¢usnyeckux 3akoHOB. [IpMHIMI COOTBETCTBUS.
Ponre um wmecto ¢Qusuku B (opMHpPOBAHUU
COBPEMEHHOM  HAay4HOM  KapTMHBI MHpa, B
MIPAKTUYECKOM e TeNbHOCTH JIF0 el

MEXAHUKA

2.1

KMHEMATUKA

211

MexaHnuueckoe BIKEHUE. OTHOCHUTEIBHOCTD
MexXaHnyeckoro aBmxkenusa. Cucrema otTcuéra.
Tpaekropus

212

[lepemenienne, CckopocTb (CpemHsAs CKOPOCTb,
MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepUaTbHOU
TOYKH, MX TPOCKIIMU HAa OCH CHCTEMBI KOOPIMHAT.
CrnoxeHue repeMeIieHuil 1 CI0KeHHe CKopocTeit

2.13

PaBHOMEpHOE M paBHOYCKOPEHHOE MPAMOJIMHEHHOE
nBuxkeHue. ['paduku 3aBUCUMOCTH  KOOPIWHAT,
CKOpOCTH, YCKOpPEHMs, NyTH U IepeMelleHus
MaTepuaibHON TOYKU OT BPEMEHU

2.14

CBoOonHOe azeHne. Y CKOpeHre CBOOOHOTO
IIaacHUA

2.15

Kpuonuneitnoe JIBU)KECHHUE. PaBHOMEpHOE
JBUKEHUE MAaTEepUAIbHOM TOUKM MO OKPY>KHOCTH.
YrnoBasi CKOpOCTb, JIMHEWHAsA cKopocTh. Ilepuon u
yacrora. LleHTpocTpemMuTenbHoe yCKOpeHue

2.16

TexHuyeckne yCTpOMCTBA: CIMAOMETD, IABHXKEHUE
CHaps0B, LIECITHbIE U PEMEHHBIE IIEpEaaYn

2.1.7

[Ipaktnyeckue paboThl. M3MepeHHEe MIHOBEHHOM
ckopoctd. MccrienoBaHue COOTHOLIEHHUS MEXKIY




My TSIMH, MPOWIEHHBIMU TEJIOM 3a
MOCJIeIOBATEIbHBIE PaBHBIE MPOMEXKYTKH BPEMEHH
NP  PaBHOYCKOPEHHOM JIBIDKCHHHM C HadallbHOU
CKOPOCTBIO, paBHON Hymro. M3ydeHwe IBUKEHUS
apuKa B BSA3KOM XKUIAKOCTH. M3yueHue IBUKEHUSA
Tena, OPOIIEHHOTO TOPU30HTATIHLHO

2.2

TIMHAMUKA

22.1

IIpuanun ortHocutensHocTH ['amunes.  IlepBbrid
3ak0oH Herorona. IHepuuaibHble CUCTEMBI OTCYETA

2.2.2

Macca tena. Cuina. [IpyHIun cyneprno3unum Cui

2.2.3

Bropoii 3akon HeroTOHA /111 MaTeprUaIbHON TOUKH B
uHepuuanbHoi cucreme orcuéra (MCO). Tperuit
3aKkoH HbroTOHA /111 MaTepuaabHbIX TOUEK

224

3aKOH BCEMUPHOro TAroTeHuss. Cuna TAKECTH.
[TepBas kocMHuueckas ckopocThb. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akon ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHus
CKOJIB)KCHHSI M Ccrila TpeHHus mokos. KoadduuueHt
TpeHust. Cuiia CONPOTHBIICHHS MPH JBMKCHUH TeEja
B )KMJIKOCTH WJIH ra3e

2.2.7

[locTynarenbHOo€ ¥  BpalllaTebHOE  JIBH)KEHUE
a0COIOTHO TBEPIOTO Tea

2.2.8

MOMEHT Cuiabl OTHOCHUTEIBHO OCH BpAlICHUA.
[Inevo cunel. YcinoBus paBHOBECHS TBEPAOTO TENA B
nCo

2.2.9

Texuuueckue YCTpOfICTBaZ INOJIIMITHUKHU, ABUXKXCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpaktTnueckue pabotbl. M3ydyeHue ABMOKEHUs
OpycKa MO HAKJIOHHOW IUIOCKOCTH MO JEHCTBUEM
HECKOJBKHAX cuil. MccnenoBaHue 3aBUCHMOCTH CHII
YOPYrOCTH, BO3HHMKAIOUMX B JAedopMHUPYyeMOn
IPY>)KMHE U PE3UHOBOM 00paslie, OT BEIUYMHBI HX
neopmanuu. MccnenoBanue yciioBUi paBHOBECHS
TBEPAOrO TeJa, UMEIOIIEr0 OCh BPAaICHUS

2.3

3AKOHbI COXPAHEHM B MEXAHUKE

23.1

Nmnynse MaTepruaIbHON TOYKH, CHUCTEMBI
MAaTEepUAIBHBIX TOYEK. IMITyIbC CUJIIBI U U3MEHEHUE
HMMITyJIbCa Tela

2.3.2

3akoH coxpaHeHus umnynsca B MCO. PeaktuBHOE
JBUKEHUE

2.3.3

Pa6Gora cunst




2.34

MOoIHOCTb CHIIBI

2.3.5

Kunernueckass dHepruss MaTepuaJbHOM  TOUYKH.
Teopemao KMHETUYECKON PHEPrun

2.3.6

ITorenuuansHast 3Heprus. [loTeHiManbHas SHEPrus
yIpyro nedopMupoBaHHOU MPYKUHBI.
[ToTeHManbHAsA SHEPrus Tejaa BOJU3H MOBEPXHOCTH
3emin

2.3.7

HOTGHI_II/IaJ'IbHLIC 1 HCIIOTCHIUAJIBHBIC CHJIBI. CBs3b
pa6OTBI HCIIOTCHIMAJIBHBIX CHJI C HN3MCHCHHEM
MEXaHUYEeCKOM OHCPrunu CHUCTEMbI TCIL. 3aKkoH
COXPpaHCHUA MEXaHUYEeCKOM OHEPIrUun

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHuueckne  yCTpOMCTBA:  JIBHJKCHHME  PaKeT,
BOJOMET, KOIIEep, NPYKUHHBIA MU CTOJIET

2.3.10

[IpakTueckue padotsl. M3yueHue cBsi3u cKOpocTen
TeJl IpU Heynpyrom yzaape. MccinenoBanue cBsizu
paboTbl CUJIBI C HM3MEHEHHEM MEXaHWYECKOH
SHEpPruu Tena

3 MOJIEKVYIJIAPHASA ®U3UKA 1 TEPMOINHAMUKA

OCHOBBI MOJIEK YJISPHO-KMHETUYECKOM TEOPHU
OcHOBHbIE MO0 EHUS MOJIEKYJISIPHO-

311 KMHETHUYECKOW TeOopuu. BpoyHOBCKOE [BUXKEHHE.
Hudodysus. Xapaktep IBUKEHHUS U B3aUMOJIeH CTBUS
YaCTHI] BEIIECTBA
Mopenu CTpOeHHsI ra3oB, JKMAKOCTEH U TBEPABIX

3.1.2 Tel W OOBSICHCHHE CBOWCTB BEIIECTBA HAa OCHOBE
3TUX MOJEJIEN

313 Macca MOJIEKYIL. KommnugecTso BELIECTBA.
[MocTosinuas ABoraapo

31 314 TennmoBoe  paBHOBecue. Temmepatypa U €€

n3mepenue. [llkana remneparyp Llenscus
Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UeaJIbHOI0
rasa
AbconroTHas Temmepatypa Kak Mepa CpeaHel

3.1.6 KUHETUYECKOM OHEPrud  TEIJIOBOTO  JIBUKEHUS
yactul rasa. [lIkana temneparyp KenbBuna

317 VpaBuenne Kraneiipona — MenzaeneeBa. 3akoH
JanpToHa

318 I"azoBBIe 3ak0HBI. M30mporiecchl B U1eaIbHOM rase ¢

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCpMaA,




n30xopa, n3o06apa

3.1.9

TexHuueckue ycTporcTBa: TEPMOMETP, OAPOMETP

3.1.10

[Ipaktuyeckue paboThl. Mi3MepeHue Macchl Bo3ayxa
B KJIacCHOM KoMHarte. MccieqoBaHue 3aBUCHMOCTU
MEXIYy IapamMeTpaMu COCTOSIHUS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMO/IMHAMMUWKU

321

TepmoamHaMmuieckast cucTeMma. BuyTtpenuss
SHEPTUsi TEPMOJUHAMUYECKONW CHCTEMBI M CITOCOOBI
e€ U3MEHEHUS

3.2.2

KomuuectBo Ttenmotel u pabora. BHyTpeHHss
SHEPrusi OTHOATOMHOT O HJ1€aJbHOI0 rasa

3.2.3

Bunnl TenJIoNnepeaadu: TEIUIOIIPOBOAHOCTD,
KOHBEKIIUS, W3JIydeHue. Tenmo€MKOCTh  Tena.
VaenpHas  TemnoéMKOCTh,  BemlecTBa.  Pacuér
KOJIMYECTBA TEIIOTHI NP TEIUIONepeaaye

3.24

IlepBbiii  3akoH TepMoauHamMuku. [IpumeneHue
IIEPBOTr0 3aKOHA TEPMOJUHAMHUKU K H3OIPOLIECCAM.
I'paduueckas naTepnperaiys paboThl ra3a

3.25

Tennosrie MAaIlINHBI. ITpuHUIMTIBI NEeNCTBUA
TEIJIOBBIX MamuH. I[IpeoOpa3oBaHus DSHEPruu B
TeruioBbIX MammHaX. Koadduuument monesnoro
nevictBus (nanee — KIIJ1) temnoBoit Mmammnbl. [kt
Kapno u ero KII[]

3.2.6

Bropoii 3akoH TtepMommHamuku. HeoOpaTUMOCTH
IpoLeccoB B Ipupoxae. TemnoBble JBUIATEIIH.
DKonoruyeckre npodieMbl TEIIOIHEPTrETHKU

3.2.7

Texuuueckue YCTpOﬁCTBaZ ABUTATC]Ib BHYTPECHHECTO
CropaHus, OBITOBOM XOJIOJUJIbHUK, KOHAUITHOHECD

3.2.8

[Ipaktnueckue pabotel. W3mepeHnue ynenabHOU
TEIJIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOSAHMA BEILIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpa3oBanue W KoHaeHcamus. McnapeHue wu
KUIIEHUE. YJelbHas TelioTa MmapooOpa3oBaHMS.
3aBUCUMOCTb TEMIEPATYPbl KUIIEHUS OT JABJICHUS

3.3.2

AOCOIIOTHAs U OTHOCUTENbHAS BIAKHOCTh BO3/yXa.
Hacelmenssiii nap

3.3.3

TBépnoe teno. Kpucramnumueckue u amopdHbie
Tena. AHHU30TPONUS CBOMCTB KpucrajuioB. JKuakue
Kkpuctamibl. COBpeMEHHbIE MaTEPUAIIBI

3.3.4

IInaBnenue u KpUcCTaJuIn3anus. YaenpbHas TemioTa




iassieHus1. CyOaumanus

3.3.5 VYpaBHeHuUE TermnoBoro dagaHca
TexHuueckue YCTpPOWCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETpP, TEXHOJOTHH IOJTy4EHUs
h COBPEMEHHBIX ~ MaTEPHAJOB, B TOM  YHCIE
HaHOMAaTEPUAJIOB, 1 HAHOTEXHOJIOT MU
337 [Ipaktuueckue paboThl. HM3MepeHHE BIAXKHOCTH
e BO3/IyXa
4 DJIEKTPOJJMHAMUKA
DJIEKTPOCTATHUKA
411 OnexTpuszauust Tes. OjeKTpuueckuil 3apsia. [IBa
o BHUJIa DJIEKTPHYECKUX 3aPsI0B
412 IIpoBOIHUKY, TUITIEKTPUKU U IOy POBOJHUKHU
4.1.3 3aK0H COXpaHECHHS JICKTPUIECKOT0 3apsiia
414 B3aumoneiictBue 3apsaoB. 3akon Kynona
DeKTpudecKoe noJie. Hanpspk€nnocTsb
4.1.5 AJEKTpUYecKOro moiist. IIpuHIMI Cyneprno3uIuu.
JlvHuY HAPSDKEHHOCTHU JIEKTPUYECKOTO OIS
416 Pabora CHJI 3JEKTPOCTATUYECKOr O TOJISL.
o [Morennunain. Pa3HOCTh MOTEHIMAIOB
41 [IpoBOMHUKM ©  JUDJIEKTPUKH B  TMOCTOSHHOM
4.1.7 JIEKTPUY ECKOM noJe. JnsnekTpuueckas
MIPOHHUIIAEMOCTh
OnextpoémkocTb. KoHIeHcaTop. DIJIEKTpOEMKOCTh
418 IJIOCKOTO KOHJEHCaTOpa. OHEpPrus 3apsyKeHHOro
KOHJIEHCATOpa
Texuuueckue yCTpOICTBA: AIIEKTPOCKOII,
419 AIIEKTPOMETP, 3JIEKTpOCTaTHUECKas 3aluTa,
o 3a3eMJIeHHE  DJIEKTPONpPUOOpPOB,  KOHJIEHCATOp,
KCEPOKC, CTPYUHBIN PUHTEP
4110 IIpakTrueckue paboThI. H3mepenne
o SIEKTPOEMKOCTH KOHIEHCATOPA
IIOCTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMUYHBIX CPEJIAX
YcnoBus CYLLECTBOBaHUS MTOCTOSIHHOTO
421 aNEeKTpHUYecKoro Toka. Mcrounnku toka. Cuna Toka.
[TocTosiHHBIN TOK
4.2 422 Hanpspkenue. 3akon OMa 114 ydacTka Lenu
423 DneKTpudecKoe COIIPOTUBJICHHUE. VYnenbHoe
o COIPOTUBIICHUE BEIECTBA
424 [TocnenoBarenbHOe, MapaieibHOE, CMEIIAHHOE




COCOAMHCHUC ITPOBOAHUKOB

425

PaGoTta snektpuueckoro Toka. 3akoH Jlxoyms —
Jlenua

4.2.6

MOH.IHOCT]':» QJICKTPUYICCKOI'O TOKa

427

anekTpoABwxkymas cuna (manee — OJC) wu
BHYTPEHHEE CONPOTHBJICHHE MCTOYHHUKA TOKa.
3aKoH Oma JUIsL MTOJIHOMN (3aMKHYTOM)
anekTpuyeckoil nenu. Koporkoe 3aMblkaHue

428

DNEeKTpOHHAs TPOBOJAMMOCTD TBEPABIX METAJIIOB.
3aBUCUMOCTh  CONMPOTUBIICHUS  METAJJIOB  OT
TemrepaTypbl. CBEpXIPOBOIUMOCTD

4.2.9

DnexTpuyeckuii Tok B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX MTyYKOB

4.2.10

[HonmynpoBonuuku. CoOCTBEHHasT © MPUMECHAs
IIPOBOAUMOCTH IOy POBOAHUKOB. CBolicTBa p-N
nepexoza. [lonynpoBoiHUKOBbBIE TPUOOPHI

4211

DNEeKTpUYECKUn TOK B JJIEKTPOIUTAX.
DIIEKTPOIUTUUECKAS TUCCOLUAIUA. DIEKTPOIIU3

4212

OnexkTpuueckuil TOK B razax. CamMocCTOSTENbHBIA U
HECAMOCTOSITENIbHBIN  pa3psan. Pa3jauyHble THUIIBI
CaMOCTOSTENILHOT 0 paspsaaa. Monnus. [1nazma

4213

TexHuueckne ycTpoWCTBa: aMIIEpMETpP, BOJIBTMETP,
peocTaT, NCTOYHUKH TOKA, 3JIEKTPOHATPEBATEIIbHbIE
pudopsl, 3JIEKTPOOCBETUTEIbHBIE npudopsl,
TEPMOMETP CONPOTUBIIEHUS, BAKYyMHBIM AHOL,
TEPMH CTOPBI u doTope3ucTopsl,
IIOJTYIIPOBOAHMKOBBIN AUO], FaIbBaHUKA

4.2.14

[IpakTnueckue paboTsl. M3yueHHe cMeMIaHHOTO
COEAMHEHHUSI PE3UCTOPOB.

M3mepenne DJIC ucCTOYHHKA TOKa W €ro
BHYTPEHHETO COMPOTUBIICHUSL. Hab6monenune
AJIEKTPOJIN3a

11 KVIACC

Kon
pasnena

Koanposepsiemoro
JJ1eMeHTa

HpOBepﬂeMble IJIEMEHTHBI COACPIKAHUSA

4

OJIEKTPOAMHAMUKA

4.3

MAI'HUTHOE ITIOJIE. DJIEKTPOMAT'HUTHASA UH/IYKIIA




43.1

TlocrossuubIEe MAarHuThL. B3aumopaeiictBue
HOCTOSAHHBIX MArHUTOB

43.2

MarnuTtHOoe noJsie. BeKTop MarHMUTHOM MHIYKIUU.
[Ipynnun cynepnosuuuu. JIMHUM MarHUTHOU
UHAYKIUU. KapTuHa TMHUNA MarHUTHOW UHIYKIIMHA
T10JIS1 IOCTOSTHHBIX MarHUTOB

4.3.3

MaruuTHO€E o€ NpoBOJHMKA ¢ TOKOM. Kaptuna
JUHUN TOJST JUIMHHOTO TPSIMOTO TMPOBOJHHUKA U
3aMKHYTOr'0 KOJIBIIEBOI'O IMPOBOAHUKA, KATYIIKH C
TokoM. OmbiT  Opcrena.  B3aumopeiictBue
MIPOBOJTHUKOB C TOKOM

43.4

Cuna Amriepa, e€ MOIyJIb M HallpaBJICHUE

435

Cuna Jlopenuna, €€ MOAylhb U HampaBlieHUE.
JIBuKeHue 3apsHKeHHOW YacTHIBI B OJHOPOIHOM
MarHuTHOM mosie. Pabora cunel Jlopenna

4.3.6

SIBrIeHNE AIIEKTPOMATHUTHON UHIAYKIIMU

4.3.7

[ToTrok BEKTOpa MarHUTHON UHAYKIUH

4.3.8

OJC wuHayknuu. 3aKOH  3JIEKTPOMArHUTHOMN
unaykuuu dapanes

4.3.9

Buxpesoe snektpuueckoe none. DC uHAyKINH B
MPOBOJIHUKE, JBIXKYIIEMCS IOCTYHNATElIbHO B
OJTHOPOJAHOM MAarHUTHOM I10JIE

4.3.10

[IpaBuno Jlenna

43.11

NunyktuBHOCTh. fBNeHue camounHaykuuu. DJC
CaMOMHIYKITUH

43.12

3Hepr1/151 MAarduMTHOI'O I1OJISI KaTYIIKH ¢ TOKOM

4.3.13

DNeKTpOMarHuTHOE 1oJie

4.3.14

TexHuyeckne yCcTpouCTBa: MOCTOSIHHBIE MarHUTHI,
3JEKTPOMArHUThI, AJIEKTPOABUIATEIb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHUL, UHIYKLIMOHHAS [1€Yb

4.3.15

[Ipaktnueckue paboTel. M3yueHHe MarHuTHOIO
noJis KaTylku ¢ TokoMm. MccnenoBanue nelcTBUs
MOCTOSSHHOI'O MarHuTa Ha paMKy C TOKOM.
HccnenoBanue SIBIICHUS 3JIEKTPOMArHUTHOM
UHAYKIIUU

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHWYECKUE U S3JIEKTPOMAI'HUTHBIE KOJIEBAHMA

5.1.1

Konebartenphas cucrema. CBoOOAHBIE KOJIEOAHUS.
I'apmonnueckue konebanusa. Ilepmon, wyactoTa,
amruuTyna u (asa konedaHui




512

[IpyxuHHBIN MasgTHUK. MaTeMaTHYECKUI MasTHUK

YpaBHeHue TapMOHUYECKUX KoJIeOaHMi.
5.1.3 Kunemarnueckoen  JAMHAMHYECKOE  OMMCAHUE
K0J1€0aTeIbHOTO ABUKECHUS
[IpeBpamienne »SHepruM MpU TAPMOHUYECKHUX
514 koneOanusx. CBsA3bp  aMIUIMTYIbl  KOJeOaHUM
o WCXOJHOM BENMYMHBI ¢ aMILIMTYAaMH KOJieOaHui
€€ CKOpOCTH U YCKOPEHHUS
KonebaTenpHblii KOHTYDP. CBoboaHbIE
ANIEKTPOMArHUTHBIE KOJICOAHUS B  HJCATLHOM
5.15 Koie0aTelbHOM  KOHType. AHAJOTHUS  MEXAY
MEXaHUYECKUMU u AIIEKTPOMArHUTHBIMU
konebanusimu. @opmyna Tomcona
516 3aKOH COXpaHEHHMsI DJHEPrud B  HUICAILHOM
o KOJIE0ATENBHOM KOHTYPE
Brinyxnennsie MEXaHUYECKHE KoJebaHusl.
5.1.7 Pezonanc. Pe3onancHas kpuBas. BpIHyXIeHHbIE
AJIEKTPOMArHUTHBIE KOJIeOaHUsI.
518 IIepemennslii Tok. CUHYCONUIaIbHBIN EPEMEHHBIN
o TOK.
519 MomHOCTh EPEMEHHOT0 TOKa. AMIUIMTYIHOE U
o JeACTBYIOIIEE 3HAYEHHE CHIIBI TOKA U HATIPSDKCHUS
Tpanchopmatop. IlpomsBoncTBo, Tmepemavya W
norpedieHue 3IEKTPUUECKOM SHEPrUH.
5.1.10 DKOJIOTUYECKUE  PUCKH  TpPU  MPOU3BOJACTBE
o AIIEKTPHIECKOM SHEPTHUH. KynsTypa
UCIIOJIb30BaHUS AJIEKTPOSHEPTUH B MOBCEIHEBHOM
KU3ZHU
5111 TexHuueckue YCTPOWCTBA: cericmorpad,
o ANIEKTPUYECKHI 3BOHOK, JIMHUHU AJIEKTponepeaay
[IpakTuueckue paboTHI. UccnenoBanue
3aBUCUMOCTH MEPUO/Ia MAJIBIX KOJIEOaHUH Tpy3a Ha
5112 HATA OT JJIUHBI HUTA W MacChl Tpy3a.

HccnenoBanue mnepeMeHHOrO0 TOKa B LENU U3
IIOCJIEIOBATEIbHO COCIMHEHHBIX KOHJIEHCATOPA,
KaTyIIKU U PE3UCTOPA

5.2

MEXAHWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

521

MexaHnueckue BOJIHBI, YCIIOBHS
pacnpoCTpaHEHHs. [Tepuon. Cxkopoctb
pacnpoCTpaHeHus U JJMHA BOJHBL. [lonepeunsie u
MPOJIOJIBbHBIE BOJHBI




5.2.2

###Par###  Unrtepdepenuus u  audpaxuus
MEXaHUYECKUX BOJIH

5.2.3

3Byk. CkopocTth 3ByKa. ['pomMkocTh 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa

5.24

DNEeKTpOMarHUTHBIE BOJIHBI. Y CJIOBHS W3JIy4€HUS
3JIEKTPOMAarHUTHHIX BOJH. B3anmHas opueHTarus
BeKTOpoB E, B 1 v B 31eKTpOMarHuTHON BOJIHE B
BaKyyMe

5.25

CBoiicTBa 3JE€KTPOMArHUTHBIX BOJIH: OTpPa)KEHUE,
MpEJIOMJIEHHE, MOJISIpU3ALus, nudpakims,
uaTepdepeHiusa. CKOPOCTh ANEKTPOMArHUTHBIX
BOJIH

5.2.6

[Ilxana »7IEKTPOMArHUTHBIX BOJH. lIpuMeHeHue
AJICKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7

HpI/IHL[I/IHBI pannocmsn nu TCICBUIACHUS.
Pannonokanus. DJIEKTpOMarHUTHOE 3arps3HEHHUE
OKpPY’KAIOILIEH CpeIbl

5.2.8

TexHuueckue YCTpOMCTBA: MY3bIKaJIbHBIC
MHCTPYMEHTBI, YJIbTpa3ByKoBasi JMArHOCTHUKA B
TEXHUKE M MEIULUHE, pajap, paluolpHEMHUK,
TEJEBU30p, aHTeHHa, TenedoH, CBU-neun

5.3

OIITHUKA

5.3.1

[IpssMonmuHeEtHOE  paclpOCTpaHEHHE CBETa B
OJTHOpPOZIHOM cpene. JIyu cBera

5.3.2

OTpameHHe cBeTa. 3aKOHBI OTpaK€HUA CBCTA.
HOCTpOCHI/Ie H306pa>KeHHﬁ B IINIOCKOM 3€CpKaJIic

5.3.3

HpeHOMJ'IeHI/Ie cBeTa. 3aKOHBI IMpCJIOMJICHHA CBCTA.
AOCOJIIOTHBIHM IOKa3aTelb MpCIOMIICHHUA

5.34

ITonHoe BHYyTpeHHee oTpaxkeHue. IlpenenbHblin
YTOJ1 IOJIHOTO BHYTPEHHETO OTPAKEHUS

535

Hucnepcus csera. ClloHBIM cocTaB O0€oro cera.

IBser

5.3.6

CoOuparonye u pacceuBaroIMe JIWH3bL. ToHKas
nuH3a. DoKycHOE pacCTOSHUE U ONTUYECKas Cuia
TOHKOW JMH3bL. [locTpoeHue wu300pakeHU B
coOuparonmx U paccenBaromux jauH3ax. opmyna
TOHKOM JUH3BL. YBEIUUEHUE, JaBaeMOe JIMH30M1

5.3.7

[Ipenensr NIPUMEHUMOCTH reoMeTpUY ECKOM1
ONTHKHU

5.3.8

Nutepdepennns cera. KorepeHTHbIE UCTOYHUKH.
VYcnosus HaAOI0IeHUS MaKCUMYMOB u




MUHUMYMOB B HHTEP(EPEHLIMOHHONW KAapTUHE OT
JBYX CUH(]A3HBIX KOT€PEHTHBIX UCTOYHUKOB

Hudpakuus ceeta. [Audpakmuonnas pemérka.
VYcnoBue HaOMOIEHUS TIaBHBIX MaKCUMYMOB TIpU

539 NaJeHHd  MOHOXPOMAaTHYECKOro  CBETa  Ha
TUPPaKIHOHHYIO PEIIETKY
5.3.10 [onsipuzanus ceera
TexHuueckue YCTpOMCTBA: OUKH, ayma,
5311 ¢doroanmapar, POCKIIMOHHBIN armrmapar,
o MHKPOCKOII, ~TEJIECKOI, BOJIOKOHHAs  OITHKA,
TUPpaKIIMOHHAS PemETKA, MOJISIPOU,T
[Ipaktuueckue paboThl. M3mepeHue mokazaTens
5312 TPEITOMJICHHSL. HccnenoBanue CBOICTB

n300pakeHui B MH3ax. HabmoaeHue aucrnepcuu
cBeTa

3JIEMEHTbI CHELIMAJIBHOW TEOPUM OTHOCUTEJIBHOCTU

6.1

I'pannnbr IIPUMEHUMOCTH KJIACCHYECKON
MexaHukH. [locTynatel TeOpun OTHOCHTEIIBHOCTH:
MHBAapUAHTHOCTb MOJIYJII CKOPOCTH CBE€Ta B
BaKyyMe, IPUHIUII OTHOCUTEIbHOCTH DUHINTEIHA

6.2

OTHOCHUTENBHOCTD OAHOBPEMCHHOCTH.
3aMe,Z[JI€HI/Ie BpEMCHHU U COKpPAILICHUEC NJIMHbI

6.3

DHEPrusi ¥ UMIYJIbC CBOOOJTHOM YaCTHIIBI

6.4

CBs3p  Maccel € DSHeEprued W HMMIYJIbCOM
CBOOOJIHOM YacTUIIBI. DHEPrusi MOKos CBOOOIHOM
YaCTHILIBI

KBAHTOBAS ®U3UKA

7.1

3JIEMEHTbI KBAHTOBOM OIITUKU
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@®oronsl. Popmyna Ilnanka cBsA3M dHepruu
¢oToHa € €ro 4yacToTol. DHeprus M HUMILYJIbC
(doTona

7.12

OTtkpeiTHe 1 uccnenoBanue Gporodddexra. OnbITh
A.T'. CroneroBa. 3akoHbl (hoTodPdekra

7.1.3

VYpaBuenue OiHmTeliHa ans  ¢dortodddekra.
«Kpacnas rpanuna» ¢potodddekra

7.1.4

Hasnenue ceera. Onbitel [1.H. JleGenena

7.15

XUMHAYECKOE IEUCTBUE CBETA

7.1.6

Texauueckue yYCTpOMCTBA: (hoTORTIEMEHT,
(doTonaTyuk, coaHeuHas 6arapesi, CBETOAHO]]

7.2

CTPOEHUE ATOMA
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Monens atoma Tomcona. Onbitsl Pezepdopaa mo
HCCIJIEJIOBAHUIO CTpoeHus aToMa. [ImanerapHas
MOJI€b aToMa

7.2.2

[Tocrynatet bopa. W3nyuenwe u mNOromeHue
(OTOHOB MpH TEepexoje aToMa C OJHOI0 YpPOBHS
sHepruu Ha Japyroi. Buasl cnektpoB. Crektp
YpOBHEMN 3HEPruM aToma Boaopo/ia

7.2.3

BousiHOBBIE CcBOicTBa wacTul. BosHbl ne bpoiins.
KopnyckynspHo-BonHoBo#i ayanusMm. [udpaknus
JJIEKTPOHOB Ha KpUCTaJUIaX
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CrioHTaHHOE W  BBIHYXKJIEGHHOE  H3JIyueHHE.
YCTpoiicTBO M MPUHIUIT pabOTHI J1azepa

7.2.5

TexHuueckue ycTpoiicTBa: CHEKTPaJIbHBIA aHAIN3
(criekTpockort), 1a3ep, KBAaHTOBBIN KOMIIBIOTEP

7.2.6

[IpakTueckue paboTBHI. Habmonenue
JMHENYATOro CIeKTpa

7.3

ATOMHOE AP0

7.3.1

MeTtonsl HaOJIIOCHUS u perucrpamnuu
3JIEMEHTAPHBIX YACTHII

7.3.2

OTtkpeiTHe pagnoakTuBHOCTH. OnbITH Pesepdopaa
M0  ONpEeNeNeHHI0 COCTaBa  PaJHOAKTUBHOTO
u3nydenus. CpoiictBa anb(a-, Oera-, ramma-
W3NMy4deHus. BiusHue pagroakTUBHOCTH HA KUBBIE
OpraHU3MBbI

7.3.3

OtkpbiTHE NpOTOHA U HeWTpoHa. HykioHHas
Mozens snapa [eiizenOepra — MBanenko. 3apsn
anpa. MaccoBoe uncio sapa. Mzoronst

7.3.4

Anbda-pacnaa. DIEKTPOHHBIH U TO3UTPOHHBII
Oera-pacnas. lNamma-u3nydenue. 3aKkoH
paZvoaKTUBHOrO pacrmaja

7.3.5

OHeprust CBsI3U HYKJIOHOB B siApe. SIIepHBIE CUIIBL.
Jedext Maccol siapa

7.3.6

SAnepHble peakuuu. JleneHue u CUHTE3 saep

7.3.7

Snepusiii  peaktop. TepMosiAepHBI  CHHTE3.
[TpoGaemMbl M MEPCIEKTUBBI SASPHONH DHEPrEeTUKH.
DKOJIOTUYECKUE ACTIEKTHI J1IEPHON SHEPreTHUKU

7.3.8

DOneMeHTapHble 4YacTUlbl. OTKpPbITHE MO3UTPOHA.
DyHIaMEH TAIbHbIE B3aMMO/IEH CTBUS

7.3.9

TexHuueckne ycTpoicTBa: JO3UMETp, Kamepa
Bunbcona, sinepHblil peakTop, aToMHast 6om0a

7.3.10

[Ipaktnueckue paboTsl. MccnenoBaHue TpPEeKoB




yacTull (110 ToToBbIM (poTorpadusim)

OJIEMEHTBI ACTPO®U3NKHU

81 Bun 3Bé3nnoro nebda. Co3Be3nus, sipKue 3BE3MBI,

IIJTIaHCTBI, UX BUAUMOC ABHKCHUC

Conneunast cucrema. IlnaHeTel 3eMHOM TpyMNIIbI.
8.2 [InaHeTpI-TUTaHTBl U HUX CIIYTHUKH, KaplIMKOBBIC
m1a"eTsl. Masblie Tesa COJIHEYHON CUCTEMBI

Connne, dorochepa m armochepa. CosHeuHas
AKTUBHOCTh

8.3

8.4 Ucrounuk sneprun ConHua u 3BE37

3BE31IbI, UX OCHOBHBIE XapAaKTEPUCTUKH: Macca,
CBETHMOCTD, panuyc, TEMIIEPATYpa, 170:¢
B3aUMOCBS3b. JlMarpamMmma «CIeKTpalbHbIN KJIacC —
8.5 CBETUMOCTBY. 3BE3 b1 TJIaBHOM
MOCJIEA0BATEIPHOCTA. 3aBHCUMOCTh «Macca —
CBETHMOCTBY JUIS 3BE31 rJIaBHOM
MOCJIEA0BATEILHOCTH

Buyrpennee ctpoenue 3BE31. CoBpeMeHHbIE
8.6 MPEICTABICHUS O MPOUCXOKICHUH M SBOJIOIUU
CouHna 1 3BE314. DTallbl )KU3HHU 3BE31T

Mneunsiit [Iyts — Hama [Manaktuka. CnupalnbHas
cTpykTrypa ['anaktuku, pacnpeneneHue 38€31, raza
8.7 u U, llonmoxenne u naBrkenune CoiHIIA B
lanaktuke. Ilnmockas u ceprueckast MoACUCTEMBI
lanaktuku

8.8 Tunsl ranakthk. PaauorajakTuku W KBa3aphbl.
' YepHble ObIPHI B SApax ralakTHK

Bcenennas. Pacmmpenne Bcenennoil. 3akoH
8.9 Xab6ma. Paz0eranue ramaktuk. Bo3pacT u paamnyc
' Bcenennoii, teopusi bonbmioro B3peiBa. Mojenb

«ropsuer BeeneHHoN». PenmmkToBoe n3nydeHue

Macmrabnas CTPYKTYpa Bcenennoii.
8.10 MeraranaxkTuka. Hepeménnsie po0IeMBI
aCTPOHOMHUHU




ITPOBEPAEMBIE HA EI'D 110 PU3UKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
IHPOI'PAMMBI CPEJHEI'O OBILIEI'O OBPA30OBAHUA

Kon
NPoBepPsIeMOro
TpeOoBaHus

IIpoBepsiembie TPeGOBaHUS K NMPeIMETHBIM Pe3yJibTaTaM 0CBOECHHS
OCHOBHOI1 00pa30BaTe/ILHO NPOrpaMMbl CpeHero o01ero
oOpa3zoBaHus

1

ChopMupoBaHHOCTh yMEHHUH pacro3HaBaTh (U3MUYECKUE SIBICHUS

(HpOHCCCBI) 1 OOBSICHATL UX HA OCHOBE HN3Y4YCHHBIX 3dKOHOB

BHaHeHI/IC OCHOBOITOJIararoIuMu (1)I/I3I/I‘-I€CKI/IMI/I IIOHATHUAMU n

BCIIMYMHAMMH, XaPaKTCPU3YIOIIUMHU (bPISI/I‘IeCKI/Ie IMpoHeCChl

ChopMupOBaHHOCTh YMEHHH MPUMEHSITH 3aKOHBI KJIACCHYECKOU
MEXaHHKH, MOJIEKYJISIPHOU buzuku u TEPMOANHAMUKH,
ANIEKTPOAMHAMUKH, KBAHTOBOW (DU3WKM Ui aHAlM3a M OOBSCHEHUS
SABJICHUN MHUKpPOMHUpA, MAaKpOMHpa M MEraMHpa, pas3jinyaTbh YyCJIOBHS
(rpaHuIBI, 00NACTH) TPUMEHUMOCTH (PU3UUYECKHX 3aKOHOB, TOHUMATh
BCceoOIMiA XapakTep (QyHIaMEHTAIbHBIX 3aKOHOB U OrPAaHUYEHHOCTb
UCTONb30BAaHUSI YACTHBIX 3aKOHOB; aHANM3UPOBATh (PHUIUUECKUE
IIPOLIECCHI,  MCIIOJB3ysl  OCHOBHBIE  IIOJIOXKEHUs, 3aKOHbl U

3aKOHOMCPHOCTHU

C(i)OpMI/IpOBaHHOCTB YMCHHA pa3/indatb YCJIOBUA NPUMCHUMOCTH

Mojenelt (PU3NYecKuX Tell ¥ MPoLeccoB (SBICHUMN)

ChopMupoBaHHOCT, yMEHHS peliath pacy€THbIE 3aJayd C  SBHO
3aJJaHHOW M HEeSBHO 33/JIaHHOI (PU3MUECKON MO EeNbI0: Ha OCHOBAaHUU
aHalM3a YCIOBUS BBIOMpAaTh (U3MYECKHME MOJENH, OTBEYAIOIIUe
TpeOOBaHUAM 33/1a4H, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
W TOoCTynarel  (U3MYECKUX  TEOpUM  TNPH  HMCHOJIB30BAaHUU
MaTEeMaTUYECKUX METOAOB pEIICHUs 3a7ad, MPOBOAUTH PAacCUEThl Ha
OCHOBAHMHM WMEIOIIMXCS JaHHBIX, AaHAJIM3UPOBATH PE3YJIbTaThl H
KOPPEKTHUPOBATh  METOABl  PEIICHUs C y4ETOM  TOJYYEHHBIX

pe3yJIbTaToB

Pemarp xauecTBeHHBIE 3a7add, TPeOYyIOIIMEe MPUMEHEHUS 3HAHUU U3
pa3HBIX Pa3/eNoB IIKOJBHOIO Kypca (U3MKH, a Takke HHTerpauuu
3HAaHUM U3 JIPYTUX IPEAMETOB €CTECTBEHHOHAyYHOIO  IMKJIA!
BBICTPAaWBaTh JIOTMYECKYI LEMOYKY PACCYXKAEHUH C OMNOpoM Ha

HN3YYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTHU U (buanecxne SABJICHU A




Bnanenue OCHOBHBIMU MEeTOoAaMHU Hay4HOI'0 MO3HAHUS,
UCTOJB3YEMBIMU B  (U3UKE: MPOBOAUTH TMPSMBIE U KOCBEHHBIE
U3MepeHUs (PHU3UYECKUX BEIUYHMH, BBIOMpas OMNTHMAIbHBINA CIOCO0
U3MEpPEHUsI U HUCHOJIb3Yysl U3BECTHBbIE METObl OLIEHKH MOIPELIHOCTEN
U3MEpPEeHUN, TPOBOAMUTH HCCIENOBAHHE 3aBUCHMOCTEH (U3NYECKUX
BEJIMYMH C HUCHOJb30BAHUEM MPSIMBIX H3MEPEHHH, OOBACHATH
MOJIYYCHHBIC PE3YyJIbTAThl, UCIONB3Ys (PU3UUECKUE TECOPUU, 3aKOHBI U
MOHSATHSI, ¥ JIeNIaTh BBIBOJBI; COOJIIO/IaTh MpaBuja O€30MacHOro Tpyaa
P TIPOBECHUN HMCCIEAOBAaHUN B paMKaxX y4eOHOTO SKCIIEPUMEHTa U
y4eOHO-UCCIEIOBATENLCKOM  JIEATENbHOCTH C  HCIOJIb30BAaHUEM
mU(GPOBBIX ~ HM3MEPHUTENBHBIX  YCTPOHCTB M J1abOpPaTOpHOro

o0opynoBaHUs

ChopMupoBaHHOCTP ~ YMEHUH  aHAIM3UPOBATb W OICHUBATH
MIOCJIC/ICTBUS OBITOBOM M MPOU3BOJCTBEHHOH JICSITEIBHOCTH YEJIOBEKa,
CBSI3aHHOM C (DU3MYECKUMHU IPOIECCAMHU, C TMO3HMIIUN IKOJIOTHYECKOM
0€30MIacCHOCTH; MpeCcTaBICHU I o paloHaIbHOM
MPUPOJIONOIB30BAHUN, A  TaKkkKe  PpasyMHOM  HCIOJb30BaHUU
JOCTMKEHUM HayKH W TEXHOJOTMH [JIs JaJIbHEHIIero pa3BUTHS

4eJI0BEYECKOro 00IIecTBa

OBnazneHue pa3IUYHBIMU crioco0amMu  paboTel ¢ HH(pOpMaIuei
¢u3nYecKkoro  CoAaepKaHus C  HMCHOIb30BAaHHEM  COBPEMEHHBIX
WH(POPMAITMOHHBIX TEXHOJOTHI;, pa3BUTHE YMEHHH KPUTUUIECKOTO

aHaJIM3a U OLICHKH JJOCTOBEPHOCTH MOTy4aeMOi HHPOPMAIIHH

10

ChopMupOBaHHOCT, ~ YMEHHH  NPUMEHSTh  OCHOBOIIOJATAIOIINE
aCTPOHOMHMYECKHE TMOHATUSA, TEOPHUM M 3aKOHbl JJIsI aHaIu3a |
00BsICHEHHs] (PU3NYECKUX MPOLECCOB, MPOUCXOAAIIUX Ha 3BE3NAX, B
3BE3IHBIX CHUCTEMAX, B MEKIAJAKTUYECKOW Cpele; JIBUKEHUS

HeOeCHBIX TeJl, DBOMIOLNH 3BE31 U BeenenHoit




INEPEYEHD 9JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbBIX HA EID
11O ®U3UKE

Kon Kon

pazaeJa/ 3JIeMEeH IIpoBepsieMblIii 3JIEMEHT COACPKAHUS
TeMbI Ta

1 MEXAHUKA

11 KMHEMATUKA

111 Mexanndeckoe JABHKCHUC. OTHOCHUTENNFHOCTh MEXaHUYECKOTO

nBxkenns. CucreMma oTcuéra

MarepuanbHas TOUYKA.

TpacKTopHA

Eé& panmyc-pekTop:
7t)=(xlz) Mr)=(r)),

TpaeKTOpIA,

IIepeMeIleHIIe: ’IO/
N =7 (ty)—F(t) =1, —1y = :
= (Ax, Ay, Az),

112

TYTb.

CrnoxeHne nepemememli’l:

Ay =0+,

CKOpOCTh MaTEpUaIbHON TOYKH:

=rr'= [Ux.q,.u__].

1.13
CIoxeHIe CKOpocTell: 0, =0, + 0, -

Brliunciienne nepemMenieHus 1 NyTH MaTepUalibHONM TOYKU IPU

MPSIMOJIMHEWHOM JIBUYKEHUU BAOJb OCH X IO TpaQuKy

3aBHCUMOCTH Vx(t)

114




- _ AU .,
YCKD[}EHIIE MATEPHIaTbHOI TOYKII: d = —L =L = [H}_ NN ] N
10

At

Au P :
a =—2= =(uv, ), aHaTOTIIHO a, =(v, ', a.=(v.)"
X Al x) ] Yl s =iy

115

PaBHOMEpHOE PSMOJIMHENHOE IBUKEHUE:

xX(t) = xg + Vpyt

Ve (t) — vo, = const

116

PaBHOYCKOpEHHOE NPSMOIMHENHOE JBUKEHUE:

(t)=x,+ U, r+—H‘r
- o 0x 9

F

v (t)=v, +at

a,. = const

UJEI - Lﬁzx = zﬂ.‘f ["L—J _I]]

HPII JBILKEHIII B OTHOM HANPABICHII IIVIE S= =+ =.

1.1.7

CBoOonHOE azieHne. Y CKOpeHne CBOOOIHOrO MaJIeHusI.

Vi U

Yo o

(] Xp X

JIBuxKeHue Tena, OpoLIeHHOI 0 O/ YIJIOM 0 K TOPU3O0HTY:




[.ﬁ.‘{f} =x; +U,f=x, +tU,cosa-f

v.(t)=v,, +gt=v,sina— gt

=0

=—g=const

{U;- (t)=u,, =v,cosu
{gx
o
F Y

1.1.8

KpuposuHneitHoe 1Buxkenune. J[BuxeHrne MaTepuabHOW TOUYKH 110
OKPYXHOCTH.
VYrnoBas U TMHENWHAas CKOPOCTh TOUKHU:

v =wR

IIpn paBHOMEPHOM JIBUKEHUHU TOUYKHU 110 OKPYKHOCTH

w=—=2mv
T

. LleHTpoCTpeMUTENBHOE YCKOPEHUE TOUKHU:

ye = 5 = w?R

[TonHoe yckopeHune MaTepruaibHON TOUKH

1.1.9

TBépnoe Teno. [loctynarensHoe U BpaiaTeIbHOE IBUKECHUE

TBEPIOrO TeJIa

1.2

JUHAMUNKA

121

WNneprmansueie cuctembl orcuéta. IlepBbiii 3akoH HrbroTOHA.

HpI/IHHI/IH OTHOCHUTEIbHOCTHU [ anunes

1.2.2

Macca tena. IIimoTHOCTE BeniecTsa:

m

P=7

1.2.3

Cuna. [IpuHIMD Cynepno3uLuy CUIL:

-

FpaBHo,quICTB = Fl + FZ +...




Bropoii 3akon HetoToHa: s MmarepuanbHoit Touku B UCO

hd -

F, =ma,
124
Ap = FAt
—{
£ Fy
Tperuii 3axkoH HproTOHA J1J1s1 MaTepUalbHBIX TOYEK:
1.2.5 Fp, = —Fyy
3aKOH BCEMHUPHOI'O TATOTEHHUS: CHJbl MPUTSHKEHUS MEKIY
TOYEYHBIMU MaCCaMH PaBHbI
mm;
F=G
RZ
12,6
Cuna Tspkectd. lleHTp TsbkecTn Tena. 3aBUCUMOCTb  CHJIBI
TSOKECTH OT BBICOTHI N Haj MOBEPXHOCTHIO IJIAHETHI PaJUyCOM
RO:
GMm
mg=———-—
9= R, + h)?
Cuna ynpyroctu. 3akoH ['yka:
E. = —kx
1.2.7
Cuina tpenus. Cyxoe TpeHue.
128 Cuna TpeHHUsI CKOJIbKEHUS

Fp = uN




Cuia TPCHUS ITOKOS:

Koaddunment tpenus

129

JaBnenue:

1.3

CTATHUKA

131

—

F
MOMEHT CHJIBI OTHOCHUTEILHO OCH BpalICHUA:

M| = Fl, rae | — muieuo cuutst

1

OTHOCUTEIFHO OCH, TIpoxojsimel yepe3 Touky O meprneHauKyIspHo

PUCYHKY

1.3.2

entp macc Tena. LleHTp Macc cucTeMbl MaTepUATIBHBIX TOYEK:

myr, + myry+...
my; + my+...

T,

B OOAHOPOIHOM II0JIC TAXKECCTU

(g = const)

LOEHTP MacCC TCjia COBIIAAACT C €0 ICHTPOM TAKCCTHU

133

VYcnoBus paBHoBecus TBEpAoro tena B MCO:
[M;+M,+...=0
\[}:"1 +F +...=0

H#i#Par
#H##1.3.

3akon [lackamns




4

###Par Hasnenue B xuakoctu, mokosieiics 8 MCO:
H#it#1.3. P =Dpo +pgh
5
3akoH Apxumena:
#H##Par - .
###1.3. FApx = _PBbITeCH
6
14 3AKOHbI COXPAHEHHWA B MEXAHUKE
NMiynbc MaTepHaIbHON TOYKH:
#H##Par . .
HiH1.4, p=my
1
HNMmnynbc cuctemsl Tei:
#H##Par ...
1.4, P=PLt P2t
2
3aKOH U3MEHEHUS U COXPAHEHUSI UMITYJIbCa!
B UCO
Ap = A(pl + p2+' ' ) = FlBHeLHHAt + FZBHeLHHAt+- -
#H##Par
#i##1.4.
3 B CO , ecin
Ap =A(p; + pp+...) =0
F
H##Par (
#i##1.4. AF e
4

PabGoTa cuibl Ha MaIOM NepeMeleHUHN:

A=|F|-|$f'|-c05 a=F_ -Ax
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el

a

()]
MOIIHOCTD CHUJIBL:
€CJIM 3a BpeMsi
At

At
pa60Ta CHUJIbl U3BMCHACTCA HAa , TO MOIIIHOCTDH CHJIBI

AAd
P=—" =F-vu-coso
'&r Ayl

1.4.6

Kunernueckas 3Heprus MaTepuaibHOU TOUKU:
mv?  p?

Exun =

2 2m

3aK0H U3MCHEHUS KUHETHYCCKOM OHEPruu CUCTEMBI

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

1.4.7

IToTeHumnanbHas SHEPrus:
JUISL TOTEHIUAIbHBIX CUII

A12 = ElrmTeHu - E2n0TeHu_= AEHOTeHu

HOTGHL{I/IaJ'IBHaSI SHEPrusa MaTepHaHBHOﬁ TOYKHU B OJHOPOAHOM
IIOJIC TSXKCCTHU!

EI'IOTeHL[ = mgh

[TorennmanbHas 3HEprust ynpyro aehopMHUpOBAHHOTO TEJa:

kx?
EHOTeHu = T

148

3aK0H U3MEHEHHS 1 COXpaHCHUA MEXaHUYECKOM OHCPIruu:




Euex = Exen  Enorenn.
B IICO AE,x = Agcex enorenn. cums
B IICO AE,zx = 0. eClI Agcex menoresm cax = 0

1.5

MEXAHWYECKHUE KOJIEBAHN 1 BOJIHBI

I"apmonnyeckue xosiebaHusl MaTepUalbHOW TOYKU. AMIUIUTYIA U
¢daza xonebanuii. KunemaTrieckoe onvcaHue:

x(7) = Asin| @r +o, ).

v (5) =x.

alf)=(v,), =—e'x(f) =a +a'x=0,
IZie X - CMEIlEeHHEe U3 PaBHOBECHUS.

JlnHamMuyeckoe onucaHue:

ma, = —kx,
1.5.1 |.DTo 3HAYUT, YTO
F, = —kx
DHepreTuueckoe onucaHue (3aKOH COXPAaHCHHS MEXaHWYeCKOH
SHEPTUn):
] ]
mut k™ o kA4
2 2 2 2
CBsI3b aMIUIMTYIBI KOJICOAHHUI CMEIICHUST MaTePHATbHON TOYKH C
aMIUTUTYJaMU KOJIEOaHWH €€ CKOPOCTH U YCKOPEHUSI:
& |
Upee =04, a__ =04
Ilepuon u yacrtoTa KoaeOaHUMN:
5 |
T = —_— =
@ v
[Tepmon ManbIX CBOOOAHBIX KOJEOAHMH MaTEMaTHYECKOTO
152

MasTHHUKaA:

T=2IJI
E

ITepuon cBOOOAHBIX KOJIEOAHUI MPY)KMHHOT'O MasiTHHUKA!
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Bremyxnennbie konebanus. Pesonanc. PesonancHas kpuBas

154

[Tonepeunbie n npoaoabHBIE BOTHBL. CKOPOCTh pacpoCTpaHEHUs

W JJIMHA BOJIHBI:

S|

WNutepdepenius u nudpakius BOJIH
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3ByK. CKOpPOCTB 3ByKa

MOJIEKVYIJIAAPHAA ®U3UKA. TEPMOJNHAMUKA

2.1

MOJIEKVIJIAAPHAA ®U3UKA

211

Mogenu cTpoeHUs ra3oB, XKUAKOCTEW W TBEpHbIX Teua. IlycTs
TepMOJUHAMUYecKas cuctema (Tesio) cocTouT U3 N OJIMHAKOBBIX
MosekyJ. Torga koiMuecTBo BenecTsa

_ N _m

v =
Ny

—yuciio ABorajpo, M — Macca CUCTeMBI (Tena),
U

u
— MOJISIpHas Macca BEIIEeCTBa

2.12

TemnnoBoe ABM)KEHUE ATOMOB U MOJICKYJI BEIICCTBA

2.1.3

B3aumoeiicTBue yacTUI] BEIECTBA

2.14

Huddysus. BpoyHoBckoe aBM)eHUE

2.15

Mogaens naeansaoro raza B MKT

2.16

CBsi3p MEXJly NaBJICHUEM M CpeIHEeH KUHETHMYECKOH 3Heprueu
IIOCTYIATEIbHOTO TEIJIOBOTO JBHMKEHHS MOJEKYJ HACAJIBHOIO

rasa (ocHoBHoe ypaBHeHue MKT):

rac mO — macca OITHOM MOJIEKYJIBI,




<|=

- KOHILIEHTpAaIUs MOJIEKYJI

2.1.7 AOcomoTHas Temnepatypa: T =t +273K

CBs3p TemmepaTyphl raza CO CPEeHEH KUHETHYECKOW >HEeprueit

MOCTYHNATCJIIbHOTO TCIIJIOBOI'O ABUKCHUS €TO MOJICKYJI:

o

;

2.18 =™ |3y
2 2

2.19 VYpaBuenue p = nkT

Mogens naeanbHOro raza B TCPMOJUHAMUKE!

( Vpaprerme Merrereesa — Kiareipora
| BEIpKeHHe U1 BHYTPSHHEH SHepTHH

VpaBHeHHe MeHzeneeBa — KianeiipoHa (mpIMEHIMEI

3AMICI):
oV ="RT =vRT =NkT, p=PEL
2.1.10 H H

BripaKkeHIle 1718 BHyTpeHHell 3HepIii 0IH0aTOMHOIO 1
raza (IIpIIMeHIIMEBIe (JOPMEI 3aIIICH):

U=3vRT =3 kT =2 RT =ve T =2 p¥
2 2 2 2

3akoH J[aipTOHA I AaBICHUS CMECU Pa3peKEHHBIX Ia30B:

2.1.11 p=Dpy+ ot

2.1.12 N3ompoueccsl B pa3peKEHHOM Ta3e € IMOCTOSHHBIM YHCIOM




MoJiekyJ N (C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA V):
n3zorepma (T = const): pV = const ,

nuzoxopa (V = const):

p
== t
7 = cons
n3zobapa (p = const):
%4 ;
T = cons

I'paduueckoe npencraBienue nzonpoueccos Ha pV-, pT-u VT-
JMarpaMmax.

OOBeNMHEHHBIN Ia30BbIA 3aKO0H:

PV ¢
— =con
T = cons

HaCI)IHIGHHBIC n HCEHACBIIIICHHBIC Iapel. KadgectBennas

2.1.13 3aBUCHUMOCTh IUIOTHOCTA M JABJICHUS HACBIIIEHHOTO Mapa oOT
TeMIepaTyphl, UX HE3aBUCUMOCTh OT 00bEMa HACBIIIIEHHOTO Mapa
BrnaxxnocTs Bo3nyxa.
OTHOCHUTENbHAS BJIAKHOCTD:
2114 ¢ _ pnapa (T) _ pnapa(T)
pHacmmnapa (T) pHaCbIU.UIapa (T)
2115 N3MeHeHne arperaTHbIX COCTOSSHMWA BEILECTBA: HUCHAPEHUE U
o KOHJICHCAIsl, KUTICHUE KUKOCTH
N3MeHenne arperaTHbIX COCTOSIHMI BENIECTBA: IUJIABICHHE U
2.1.16
KpUCTAJLIA3ALUS
2.1.17 [IpeoOpazoBanue FHEPrun B ha30BbIX MEPEX0ax
2.2 TEPMOAMHAMUKA
22.1 TennoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BryTpennss sHeprus
293 Tennonepenava kak cnocod U3MEHEHHsI BHYTPEHHEH SHEprun 0e3

COBEpLICHUS paboTHI. Konsekuus, TEIUIONPOBOAHOCTb,




H3JIy4YCHUC

KomnuuecTtBO TEMIIOTHI.

VnenpHas TEI0EMKOCTh BEIIECTBA C:
224 Q = cmAT

VY nenpHas Terora napoodpasosanus L: Q = Lm.
2.25 VY nenpHas TeruioTa miaBneHus A Q = Am.

VY nenbHas TemjaoTa cropanus Tormusa : Q = qm

OnemeHTapHasi paboTa B TEPMOJINHAMUKE:

A =pAV
2.2.6
Brrancnenue pabotsl o rpaduky mporecca Ha pV-nquarpamMmme
IIepBblil 3aKOH TEPMOIHUHAMUKH:
Q12 =AUz + A1, = (U = Uy) + Ay,
2.2.7 Anuabara:
Q12 =0= A4y, = (U; — U;) = AUy,
2.2.8 Bropoii 3akon Tepmoaunamuku. HeobpaTumeie mporeccsl
[TpuHumne! nerictBus tennossix MammH. KIT/I:
229 n= - =1-5
Makcumanbnoe 3Hauenne KI1/I. [ukn Kapuo:
T 1o T
2.2.10 MAx N = Ny, = — =1 2=
Ty T

YpaBHeHHUE TEIIOBOr0 OajaHca:

+Qy;+Q3+...=0
9211 Q1+ Q2 + 03




SJIEKTPOJJUHAMUMKA

3.1

OJIEKTPUYECKOE IT1OJIE

311

DnexTpuzauus Tea U e€ nposBJIeHUs. DIeKTpuuecKkuil 3apsa. JIBa
BHJIA 3apsna. OJNEMEHTAPHBIA JJEKTPUYECKUN 3apsii. 3aKoH

COXpPaHCHHS JJICKTPUUICCKOTO 3apsaa

3.1.2

B3aumopneiictBue 3apsaoB. Toueunslie 3apsasl. 3akoH Kymnona:

B OTHOPOAHOM BCIICCTBE C HHSHGKTqueCKOﬁ IpOHUIIaCMOCTBIO

>

F=k|‘?1|'|:7: _ 1 _|‘?'1|'1
g 4meg, -

3.13

OnexTpuyeckoe nose. Ero neiictBue Ha 31eKTpUUECKUE 3apsiibl

314

HaHpﬂ)KéHHOCTI) QJICKTPHUYCCKOI'O ITOJIA:

>

* F

qnpoGan?x

ITone Toueunoro 3apsiaa:

OJHOPOJHOC ITOJIC:

E = const.

=const.

Kaptunsl muHnil HanpsKEHHOCTH ATUX MOJIEH

3.15

HOTGHL[I/IaJIbHOCTB SJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3HocTh MOTEHIIMATIOB M HANIPSKECHHUE:
A1z = q(P1 — ¢2) = —qA¢p = qU.

HOTGHL[I/IaJ'IBHaSI 3Hepms[ 3apsma B SHCKTpOCTaTI/I‘-IeCKOM II0JIC:
W =q¢

HOTGHL{I/IaH QJICKTPOCTATHUYCCKOI'O IIOJIA:

=2
T q




CB:13p HaprDKéHHOCTI/I moJid M pPa3sHOCTU MOTCHLUAIOB OJIid

OJHOPOJIHOTO dJIeKTpocTaTnyeckoro mojst: U = Ed

3.1.6

[IpuHIMI CynIeprno3ULIMY IIEKTPUYECKUX MOJIEH:

E :El +E2+...,¢ :¢1+¢2+...

3.1.7

[TpoBOAHUKH B 3JIEKTPOCTATUYECKOM TOJIE.
VYciioBue paBHOBECHS 3apsiioB: BHYTPH IIPOBOIHUKA
Et=0

, BHYTpHU ¥ Ha TOBEPXHOCTH MPOBOJIHUKA (@ = CONSt

3.1.8

HI/IBHeKTpI/IKI/I B OJICKTPOCTATHUYCCKOM IIOJIC. I[I/IBJ'IeKTpI/I‘IeCKaH

IMPOHHULIACMOCTb BCIICCTBA €

3.1.9

Konaencatop. D1ekTpoEMKOCTh KOHAEHCATOpA!

q
C==
U

DeKTPOEMKOCTD MIOCKOr0 KOHIEHCATOPA:

£gyS

= 4 = eCy

3.1.10

HapaJ'IJ'IGJ'II)HOC COCANHCHHUEC KOHJACHCATOPOB!

q=1q +q2+...,U1 = U2 =---'Cnapann_C1+C2+'"

ITocnenoBaTenbHOE COCAUHECHUE KOHIACHCATOPOB:

3.1.11

3.2

3AKOHBI IIOCTOAHHOI'O TOKA




Cuia Toka:

1-2q
3.2.1 AL |50
[Toctostaubit TOK: | = const
Jlnst mocTostHHOTO TOKa ( = It
322 YcnoBus CymecTBOBaHUS dIEKTPUUECKOTO TOKA.
Hamnpsoxkenue U u DJIC E
3akoH Oma 171 y4acTKa Ienu:
U
I==
3.2.3 R
DIEKTPUYECKOE COMPOTHBICHUE. 3aBHCUMOCTh CONPOTUBIICHUS
OJTHOPOJTHOTO MPOBOAHMKA OT €ro JJUHBI U CEYCHHs. YEIbHOE
COIIPOTHUBJICHHE BEIIECTBA.
3.24
R l
Ucrounuku Toka. 9J1C ncrouyHnka Toka:
_ ACTOpOHHI/IXCI/UI
3.25 E=—"—"
q
BHyTpeHHee COnpOTUBIICHHE UCTOYHHKA TOKA
3akoH OMa U1 MOJHOW (3aMKHYTOM) 3jeKTpudeckon menu: E =
IR + Ir, oTkyna
E
I=—
Rr
3.2.6
E.r
3.2.7 [TapamensHOE COeIUHEHUE TPOBOTHUKOB:




I=11+12+..,Ul=U2=..,

1 1.1
Rnapa)m Rl RZ

HOCHeIIOBaTeJIBHOC COCANHCHUC ITPOBOAHHUKOB!
U=Ul+U2+..,I11=12=..,
RIIOCJI == R1 + R2+ .-

PaGoTa snexrpuyeckoro Toka: A = [Ut.

3akoH J[>xoynsa — Jlenua:

Q =1I%Rt
3.2.8
Ha pesucrope
UZ
R:Q=A =12Rt=IUt=?t
MOUIHOCTB 3MEKTPUYECKOT0 TOKA:
Ad .
P=— =1IU
AL a0
TennoBasi MOIIHOCTb, BIIEIIIEMAsl HA PE3UCTOPE:
0 U
P=I"R=—=]U
3.29
R
MOUIHOCTh UCTOYHUKA TOKA:
AA
CT. CHIT _
d Ar—0
CB0OOAHBIE HOCUTEIM IJIEKTPUUECKUX 3aps0B B MPOBOJHUKAX.
3210 MexaHu3Mbl TPOBOAMMOCTH TBEPIBIX METAJJIOB, PACTBOPOB U
o pacrniaBoB 3JIEKTPOJIUTOB, ra3os. [TonynpoBoaHUKHY.
ITosynpoBOXHUKOBBIN AUOJ
3.3 MATHUTHOE IT1OJIE
MexaHn4ecKkoe B3aMMOJIEHCTBHE MAarHUTOB. MarHuTHOE MoOJIE.
3.3.1 Bektop wmarnutHOM uwHAaykuuu. llpuHuun —cyneprno3unuu

MATrHUTHBIX MTOJIEH:




B =B, + By+..

JIuHUKM MHAYKOMHA MarHUTHOro noJtisi. KapTtuHa JIMHUN MHIYKIHA
MarHUTHOTO TIOJISI TTOJIOCOBOTO U TTOIKOBOOOPA3HOT O MOCTOSHHBIX

Mar"auToOB

3.3.2

OmneiT Dpcrena. MarauTHOe 1moje NpoBOAHMKA ¢ TOKOM. KapTuna
JUHUNA MHAYKOUM MArHUTHOTO IMOJSL  JUIMHHOIO  IPSMOTO
IIPOBOJHUKA U 3aMKHYTOI'O KOJIBL[EBOI'O IIPOBOJHMKA, KATYLIKU C

TOKOM

3.33

Cuna Amnepa, e€ HanpaBJIeHUE U BEJIMUYNHA!

F, = IBlsina

, LAC 00— YIr'oJI MCXKAY HAIIPABJICHUEM ITPOBOAHHKA U BEKTOPOM

>

B

3.34

F

Cuna JlopeHna, e€ HanpaBJIeHWE U BEIMYUHA!

Fnop =1 q | vBsina

rJe 0 — yrojl MeX1y BEKTOpamMu
yr y

. I[BI/I)KGHI/IG 3ap$DK€HHOI71 YacTUlbl B OATHOPOAHOM MAaruuTHOM II0JIC

3.4

OJIEKTPOMATHUTHASA UHAYKLWA

34.1

IToTok BekTOpa MarHUTHON MHAYKIIUU:
® = B,,S = BScosa




34.2

SBnenue snekTpoMarHuTHON uHAYKIUU. 3J1C uHAYKINN

3aKOH 2JIeKTPOMarHUTHON uHayKuu Dapajes:

AD
3.4.3 E = =@’
At :
A=
Y
\‘«H v,
i "
3J1C MHIYKIUY B IPSIMOM MPOBOJIHUKE JITMHOM |, MBHOKYyIIIEMCst
CO CKOpPOCTBIO
B OJJHOPOJIHOM MarHUTHOM Tosne B:
| E; |I= Blvcosa
3.4.4 , TJIe 0. — YToJI MeX1y BeKTopoM B u HopMasibio
n
K IIJIOCKOCTH, B KOTOPOM JIEKAT BEKTOPbI
Inv
U; €CJH
l
345 [IpaBuno Jlenma
NHRyKTUBHOCTB:
L - d
Iy
3.4.6 ,um © = LI,
Camounnaykiusi. 9J1C caMOMHAYKINH:
Al
E,=-L—| =-LII,
Aty
3.4.7 OHeprust MarHUTHOT'O MOJISI KATYIIKH C TOKOM:




3.5

SJIEKTPOMAT'HUTHBIE KOJIEBAHIMS Y BOJIHBI

KonebatenpHplii  koHTYp. CBOOOIHBIE  3JIEKTPOMArHUTHbIE

KosieOaHMsI B HJI€aJIbBHOM KOJI1e0aTeIbHOM KOHTYp€:
[0(7) =Guasin( @1+ 0y)

L’ff] =g, =y, cos( ot +9,)=I__ cos(at +g,)

®opmyna ToMcoHa:

T =2nVLC
351
T
, OTKyJa
2m 1
wn=—=—
T 4JIC
CBs3p aMIUIMTYABI 3apsiia KOHJIEHCATOpa C aMIUIMTYJ0M CHIIBI
TOKa TpPH CBOOOJHBIX DSJIEKTPOMArHUTHBIX KOJIEOaHUSIX B
uJeaJbHOM K0JIe0aTeNbHOM KOHTYpE:
— Im
gﬂlﬂﬂ -
s
3aKOH COXpaHEHHS DHEPrUM B HJCATBHOM KOJe0aTeIbHOM
KOHTYpE:
3.5.2
353 BrIHyX/1€eHHbIE 37IeKTpOMarHuTHeIe Kosiebanus. Pesonanc
354 [Tepemennsiii Tok. IIpomsBoacTBO, mepenadya W MOTpeOIiCHHE

AJEKTPUY ECKON SHEPTUH




cuUt LIt cu? LI’
+ = R = MR = const.
2 2 2 2

3.55

CBoOIICTBa AJEKTPOMATHUTHBIX BOJIH. B3anmHasg opueHTauus

BEKTOPOB B BHGKTPOMaFHHTHOﬁ BOJIHC B BAKyyMC€:

- -

ELlLBlc

356 [Ixana JJIEKTPOMArHUTHBIX BOJIH. IIpumeHeHue

AJNIEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY

3.6 OIITUKA

361 [IpsimonuHeliHOe pacnpocTpaHEHUE CBETa B OJAHOPOJHOM Cpeje.

Toueunslii nCTOYHHUK. JIyy cBeTa

3aKOHBI OTPAKEHUS CBETA.

a=p
3.6.2
alp
TT7777 777777

3.6.3 [TocTpoenune n300paskeHU B TIIOCKOM 3epKaie

3aKOHBI TPEJIOMJICHUS CBETA.

[Ipenomnenue cera:

nysina = n,sing.

3.6.4

AOCOJIFOTHBIN TOKa3aTelb MMpCIIOMIICHU A
Cc

Nasc = v

OTHOCHTCHLHBIﬁ IMOKa3aTeCJib IPCIOMIICHUA
n_ v

nOTH
1 2




Xon Jtydei B Ipu3Me.
1"1 = 1"2 - H]}.] = H:}.J
CooTHOLIEHNE YaCTOT U COOTHOIIEHUE JJIMH BOJH IIPU MEpexoze

MOHOXPOMAaTHYECKOTO CBETa 4Yepe3 TpaHMIly pas3jiena JBYX

ONTUYCCKUX CPCH:

ny<n, 1y
Oy E
3.6.5
[TosHOE BHYTpEHHEE OTpaXkeHUE.
IIpenenbHbIN yrol MOJIHOr0 BHYTPEHHETO OTPAYKEHUSL:
. 1 n;
Sina,, = =—
Noru ng
CoOuparoniie ¥ pacceuBaronIve JIMH3BL. TOHKas  JMH3A.
DOKYCHOE PacCTOSHUE U ONTHYECKAas CUjla TOHKOW JIMH3BI:
1
3.6.6 D=—
F
®opMyra TOHKOH JTMH3BIL:
1 N 1 1
d f F
36.7 VBeanuenne, 1aBacMoe JIMH30M:

F:—:

h_If1
H d




F\ h
f

e

B ciyuae paccenBaronieit TMH3bI:

3.6.8

1
DO=F =—0,
D

[=—=

h Ifl
— =1
H d

XoJ myda, MPOMIEIIEro JMH3Y MOJ MPOU3BOJIBHBIM YIJIOM K e
riaBHOM onTuyeckoil ocu. IloctpoeHue n300paXkeHUl TOUKH U
OTpe3Ka MpSMOM B COOMpAIONIMX U PACCEUBAIOIIMX JIMH3AX U UX

cucreMax

3.6.9

doroamnmnapaT kak onTuueckuil npubop. ['ma3 kxak ontuueckas

CUCTEMA

3.6.

Wnrtepdepenuuss cBera. KorepeHTHblE HCTOYHUKU. Y CIOBUS
HaOJII0IEHUs] MAaKCUMYMOB 1 MUHUMYMOB B MHTep()EepEHIIMOHHON

KapTHHC OT JIBYX CI/IH(l)aSHBIX KOI€pCHTHBIX HCTOYHUKOB:

fu
MaKCHIMYMEI — A=2m—, m=0,t1.£2

i

T+
Lad

I+

v
MITHIMYMEI — i*-.={2m+l_];, m=0,+t1.+2 +3 __

Y

3.6.11

Hudpakuus csera. [udpaxnumonnas pemérka. YciioBue
HaOJIIOJCHHS TJIABHBIX MAaKCMMYMOB IIPH HOPMaJIbHOM IaJICHUU
MOHOXPOMAaTHYECKOT0 CBETa C JUIMHOW BOJHBI A Ha PEHIETKY C

neproom d:

dsingy, =miA,m=0,+/-1,+/-2,+/-3,..




3.6.12

Hucnepcus cBeta

4 KBAHTOBAS ®U3NKA
4.1 KOPITY CKYJISPHO-BOJITHOBOU 1Y AJIN3M
41.1 I'mnore3a M. Ilnanka o kBantax. ®opmyna [Inanka: E = hv
®oToHbl. DHeprus poToHa:
E=hv= he _
=hv=—=pc
412
Nmnynse ¢poToHa:
_E _hv h
P=C=7C ™2
413 dorordpdext. Onbitel A.I'. CroneroBa. 3akonbl hoTodhPeKrTa
VYpaBuenue DiiHmTeliHa 111 GoTodrddexra:
E<1>0T0Ha = ABbixosa + Eyumaxs
rae,
hc
Ed)OTOHa =hv = 7)
414
p — oy = hc
BBIXOJA — va - Axp
muv?
Exunmax = Zmax = eUzan
JlaBneHue cBera.
415 JlaByieHne cBeTa Ha MOJHOCTHIO OTPAXKAKOIIYIO MOBEPXHOCTh U Ha
MTOJTHOCTBIO MOTJIOMIAOTYIO TOBEPXHOCTh
4.2 OU3NKA ATOMA
421 [InanerapHas Mozenb aToMa
4.2.2 [Tocrynatet bopa. W3nydenwe u morjomeHue (OTOHOB IpHU




Mepexojie aToMa ¢ OAHOTO YPOBHS SHEPTUU Ha IPYTOM:

he
mr .
S

=|E,-E

m |

hv

4.2.3

JIuHeiyaTbie CIEKTPHI.

CnexTp ypoBHeill 3Hepruu aToMa BoA0poAa:

—13,63B
E =——mm—, n=1,23,
n*
4.3 OU3UKA ATOMHOTI'O SA1PA
431 Hyxnonnas moznens siapa I'efizen0epra — VBanenko. 3apsa aapa.
o MaccoBoe uncio sapa. M3otomnsl
PannoakTuBHOCTS.
Anbda-pacnan:
A A4 4
7X—'75,Y + ,He
bera-pacnan.
DNeKTpOHHBIN B-pacma:
4.3.2 N N 0 -
X Y+ je+v,
[TozuTponnslii B-pacna;
A A 0=
sX—75Y + JE TV,
lNamma-uznyuenue
3aKOH paJuOaKTUBHOIO pacnaja:
-t
N(t) = Ny % 2T
433
IIycts M — Macca paguoakTUBHOIO BenlecTBa. Toraa
-t
m(t) =mgy*2T
4.3.4 SnepHble peakuuu. JleneHue u CUHTES saep







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usmka, 10 kmace/ KacesinoB B.A., O611ecTBO € OrpaHuYeHHOMN
OTBETCTBEHHOCTHIO «[PODAY»; AkiinonepHoe o61iectBo «M3narenbcTBo
«IIpocseuienue»

» ®usuka, 11 kiacc/ KacesinoB B.A., O011ecTBO ¢ OrpaHHYEHHON
OTBeTCTBEHHOCTHIO «IPODAY»; AkiinonepHoe oo61iectBo «M3marenbcTBo
«IIpocemenue»

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

1 ®uzuka. YrnyoneHHslit ypoBenb. 10—11 kiaccel : paboyast mporpaMma K JMHUU

YMK B. A. KacbsHoBa: yueObHo-MeToauueckoe nmocodue / B. A. Kacbsinos, . T'.
Bnacosa. —M. : Jlpoda

2 ®uzuka. 10 k1. YriuyOiaeHHBIN ypoBeHb : yueOHuk / B.A. KacbsHoB. — 5-¢ u3n.,
crepeotutt. — M. : lIpoda 3 ®duszuka. 11 k. YriryOaeHHBIN YpOBEHbB : yUeOHUK /
B.A. KacbsiHOB. — 5-¢ u3j., crepeotutt. — M. :Jlpoda

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://urok.apkpro.ru/

http://school-collection.edu.ru/

https://videouroki.net/video/fizika/11-class/

https://videouroki.net/video/fizika/10-class/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/11/

https://content.edsoo.ru/lab/subject/2/



https://urok.apkpro.ru/
http://school-collection.edu.ru/
https://videouroki.net/video/fizika/11-class/
https://videouroki.net/video/fizika/10-class/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/
https://content.edsoo.ru/lab/subject/2/

		2025-09-01T09:10:21+0300
	Кусмарова Лариса Ивановна




