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INOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 10 @Qu3uke Ha YypOBHE CpeIHEro o0miero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXKEHUH U TpeOOBaHMI K pe3yjbTaTaM OCBOCHUS
OCHOBHOU oOpa3oBaTeibHOM mporpammebl, mnpenacraBieHHbix B @I'OC COO, a
Takke ¢ yu€toMm QeaepanbHOil pabodeil mporpammbl BociuTanusi U KoHuenuuu
npenogaBaHus yueOHoro npeamera «dusnka» B 00pa30BaTeIbHbBIX OpraHU3alMsIX
Poccuiickoit  ®deneparuu,  peaM3yrOUIMX  OCHOBHbIE  00pa3oBaTeIbHBIC
pPOrpamMMBl.

[Iporpamma no ¢gu3suke onpeaenser o0s3aTeIbHOE MPEAMETHOE COJIEPKAHKE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJEA0BATEIbHOCTh NU3YYEHUSI TEM MU pa3JIEoB
y4eOHOro mpeamMeTa ¢ y4E€TOM MEXIPEAMETHBIX U BHYTPUIPEIAMETHBIX CBSI3EH,
JOTUKA  y4eOHOro TMpollecca, BO3PACTHBIX OCOOEHHOCTEH  O0y4arouuxcs.
[Iporpamma 1o ¢usuke AaET TPEACTABICHHE O LENIX, COJIEpP)KaHUU, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M PA3BUTUSA OOYYaAIOIIUXCA CPEICTBAMMU
ydebHoro npeamera «Pu3nka» Ha yriyOJIEHHOM 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
OoOydJarmMMCsi, KOTOpble HEOOXOAUMBI JJii TMPOJODKEHUS OOpa3oBaHUsI B
OpraHu3anusix MnpodecCHOHANBHOrO 00pa3oBaHUs MO pa3Iu4YHbIM  (PU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEIIUATBHOCTSIM.

B nmporpamMe 1o (¢u3uke ONpeAensioTcs IJIaHUPYyEMble pe3yJbTaThl
OCBOCHUS Kypca (DU3UKHU HAa YPOBHE CPEIHETO 00111er0 00pa30BaHUs: JIMYHOCTHEIE,
MeTanpeAMeTHbIe, TpeaMeTHble (Ha  yrnyOonéHHoM — ypoBHe).  Haydno-
METOJIOJIOTMYECKON OCHOBOM JIJIsi  pa3paboTkKu TpeOOBaHUUA K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yiabTaTaM OOY4YarolIUXCsl, OCBOMBIIHMX
nporpaMMmy 1m0 (u3MKe Ha YypOBHE cpeaHero oOmero oOpa3oBaHusS Ha
yrayOiaEHHOM YpPOBHE, SIBJISIETCSI CHCTEMHO-JIEATEIbHOCTHBIN MOAXO/,.

[Tporpamma o (pusmKe BKITIOYAET:

IUIAaHUPYEMBIE pe3yJbTaThl OCBOEHUSA Kypca (U3MKM Ha YriayOnEHHOM
YPOBHE, B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI 110 TOAaM 00y4YEeHUS;

cozepxkaHue yueOHoro npeamera «Du3nka» mo rogaM o0ydeHusl.

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

[Iporpamma 1o (u3uke HE CKOBBIBAECT TBOPUYECKYIO MHUITUATUBY YUUTECH U
OPEIOCTABISIET BO3MOXKHOCTU JUIA pealu3al[iy  PA3UYHbIX METOAUYECKUX
NOJIXOM0B K TNPENoJaBaHHui0 (U3MKM Ha YIrIyOJIEHHOM YPOBHE NpU YCIOBHH
COXpaHeHUs 0053aTeIbHON YacTH COJIep)KaHus Kypca.



®dusrka Kak Hayka O HamOojee OOLMX 3aKOHAX MPHUPOIbI, BHICTYIAs B
Ka4yecTBe yueOHOIro IpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHMI 00 okpyxkaromeM mupe. [IkonbHbINA Kype pU3MKN — cHCTEMOOOpa3yroui
IUI €CTECTBEHHO-HAYYHBIX YUYE€OHBIX NMPEAMETOB, MOCKOIbKY (DPU3UUECKHE 3aKOHBI
JeXaT B OCHOBE MPOILIECCOB M SIBJICHUN, H3y4yaeMbIX XHUMHUEH, OHOJIOTHEH,
buzmdeckoit reorpadueit M actpoHomuei. lcmonp3oBaHME W aKTHBHOE
OpUMeHeHne (U3NYECKUX 3HAHUN ONpeAeNIo XapakTep U OypHOe pas3BHUTHE
pazHoOOpa3HbIX TEXHOJIOTMM B cdepe HSHEPreTuKu, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, MOJYy4YE€HHUsI HOBBIX MAaTEPHUANOB C 3aJaHHBIMU CBoOilcTBamu. M3yueHue
(Gu3MKKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE ECTECTBEHHO-HAYYHOM
KapTHUHBI MuUpa oOydaromierocs, B (JOpMUPOBAHUE YMEHHUH MPUMEHITh HAYyYHBIH
METO/] TO3HAHUS TIPU BHIMIOJIHEHUU UMH YYEOHBIX UCCIEIOBAHUM.

B ocHoBy Kkypca (hu3MKU Ha ypoBHE CpeHEro o01Iero o0pa3oBaHus MOJ0KEH
pSA UAEH, KOTOPhIE MOKHO pacCMaTpUBATh KaK MPUHUMUIIBI €r0 MOCTPOCHHUS.

Hoea uyenocmnocmu. B COOTBETCTBUU C HEU KypcC SIBISIETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COACPKUT MaTepuai U3 BCEX pa3fesioB (PM3UKH, BKIIOYAET 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 MOTEHIHANA (PU3MYECKOM HAYKH, OCMBICIICHUE CBSI3U DPa3BUTHUS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHUYECKUMU TIPOOIEMaMH.

Hoea npuxnaonoii nanpasnennocmu. Kypc ¢dpusuku yriyOoaéHHOTO ypoBHS
MIPEAINOIAraeT 3HaKOMCTBO € IMIMPOKUM KPYrOM TEXHHYECKHX M TEXHOJIOIMYECKUX
IIPUJIOKEHUM M3Y4YEHHBIX TEOpUM M 3aKoHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTABICHUNA W COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOTUU.

Hoea 3Konocuzayuu peanusyercs IOCPEACTBOM BBEICHUS JJIEMEHTOB
COJICpP)KAaHMsI, TOCBAIIEHHBIX HKOJIOIMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKU M TEXHOJOTMU, a TaKXe OOCYXKICHHUS
npo0JIeM palMOHAILHOTO MPUPOI0NOJIB30BaHUS U HKOJIOTHYECKOM 0€30M1acHOCTH.

OcBoeHue coaepkaHusi MporpaMMbl 10 GU3UKE JOKHO OBITH MMOCTPOSHO Ha
IPUHITMIIAX CUCTEMHO-AESITEIbHOCTHOTO noaxonaa. s ¢usuku peanusaius dTUx
IPUHIIMIIOB 0a3upyeTcs Ha UCIOJIb30BAaHUU CAMOCTOSITENHHOIO HKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBYIONIero (Qakropa ydeOHOro mporuecca. st yriyOia€HHOro
YPOBHA — 3TO CHCTEMa CaMOCTOSTEIBHOIO YYEHHYECKOIO0 HKCIIEPUMEHTA,



BKJIIOYAIOIIETO (DPOHTAIbHBIE YYEHUYECKHUE OIbITHI NPU H3YYEHUU HOBOIO
MaTtepuana, JJaboparopHbie paboThl U pabOTHI MpakTUKyMa. [Ipy 3TOM BO3MOXKHBI
nBa crmocoba peanusanuu  (U3MYECKOro MpakTukyma. B mepBom ciydae
MPaKTUKYM mpoBoautTcs oo B koHie 10 u 11 kmaccos, MO0 mocie nepBoro u
BTOPOrO TOJYrOAMM B KaXJOM M3 3THX KjaccoB. Brtopoil cmocod — 3To
UHTErpaius paboT MpakTHKymMa B CHCTEMY JabOpaTOpHBIX pPabOT, KOTOpPHIC
IPOBOJATCS B Tpoliecce u3ydeHus: pazaena (temsl). [Ipum atom mon pabotamu
MPaKTUKyMa MTOHUMAETCSI CaMOCTOSITENIbHOE MCCIIEOBAHUE, KOTOPOE MPOBOAUTCS
0 PYKOBOJICTBY CBEPHYTOTr0, 000OIIEHHOTO BUAa 0€3 MOIaroBOi WHCTPYKIIHH.

B mporpamme 1o (Qu3mke cucTeMa YYSHHYECKOTO OKCIECPHMEHTA,
1a00paToOpHBIX PadOT W MPAKTUKyMa MpEACTaBIeHA €IUHBIM TepeduHeM. Brioop
TEMaTUKH I 3THX BHUJIOB YUYCHHUYECKUX MPAKTHUYECKUX PA0OT OCYIIECTBISCTCS
y4aCTHUKaMU 00pa30BaTeIbHOIO Mpoliecca UCXOAS U3 0COOCHHOCTEN MOYpOYHOTO
IJJAHUPOBAHUSI W OCHaIeHus kaOuHera ¢usuku. [Ipm sTomM oOecmednBaeTcs
OBJIaJICHHE OOYyYalOIMMUCS YMEHHUSIMU TMPOBOJUTH TMpPSMble U KOCBEHHBIC
M3MEPEHUS, WCCICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKUX BEIMYMH M TOCTAHOBKY
OTTBITOB TIO TTPOBEPKE MPE/ITI0KEHHBIX THITOTE3.

bonbiioe BHMMaHWE YIEISETCS PEIICHUIO PAcUETHBIX M KauyeCTBEHHBIX
3amad. [Ipu 3TOM mJIg pacUETHRIX 3a/1ad MPUOPHUTETOM SIBIITIOTCS 3aJa4d C SIBHO
3aJJaHHON M HESIBHO 3aJlaHHON (DU3UYECKON MOJENbIO0, MO3BOJSIOMINE TTPUMEHSThH
M3YyUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOTO pasfeia Kypca, Tak |
UHTErpupys MPUMEHEHNE 3HAaHUM U3 Pa3HbIX pa3zenoB. [[1s kauecTBEHHBIX 3a/1a4
IPUOPUTETOM SIBIISIIOTCS  3a/IaHMsl HAa OOBSICHEHHE/TPe/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 MarepuaibHO-
TEXHHYECKOMY OOECIICUeHUI0 Y4eOHOro mporecca Kype (U3UKU YriayOJa&HHOTO
YPOBHSI Ha YpOBHE CpeHEro o0Iiero o0pa3oBaHusl JOKEH U3Y4aThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kaOuHere (U3UKM JIOJDKHO OBITH HEO0OXOAMMOE
nabopaTopHOEe OOOPYJOBaHHME [JIsI BBHIMOJHEHHS YKa3aHHBIX B MIPOrpaMme IIo
bu3MKe Y4EeHHMYECKUX OIBITOB, JAaOOpPaTOpPHBIX pabOT M paboT MpaKTUKyMa, a
TaKXe IEMOHCTPAIIMOHHOE 000PY/I0BaHNE.

JleMoHCTpanimoHHOEe 00OpyAOBaHUE (HOPMHUPYETCS B COOTBETCTBUHU C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTAaTOYHOCTH U  OOECIIEUYHUBACT TOCTAaHOBKY
NEPEYNCICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTPAIMA IS
UCCIICIOBAHUS  U3Y4YaeMbIX SBJICHHUM U  TPOIECCOB, OMIUPUUECKUX U
(G yHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MTPHUMEHEHUH.

JlaBopatopHoe 00o0pyJa0BaHUE [JISI YUYCHHMUECKHUX MPAKTUUYECKUX padoT
dbopMupyercsi B BUAE TEMATHYECKUX KOMIUIEKTOB M O0OECIEYMBACTCS B pacuére



OJTHOTO KOMIUIEKTa Ha JABYX oOyvaromuxcs. TemaTudeckue KOMILICKTHI
1a00paTOpHOro O0OpPYIOBaHUS JOJDKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUHU AHAIOTOBBIX M HU(POBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJE LIU(PPOBBIX JIAOOPATOPHIl.

OCHOBHBIMHM LIEJISIMU M3y4eHUsI (PU3UKU B 00IIEM 00pa30BaHUU SBJISIOTCA:

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

pa3BUTHE MPEICTABICHUM O HAyYHOM METOZE MO3HaHWUS W (OPMHpPOBAHUE
MCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

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

dbopMupoBaHuE YMEHUN OOBSCHSITH SBJICHUS C UCTIOIb30BAHUEM (PU3HUECKUX
3HaHUU U HAYYHBIX JJOKA3aTeNbCTB;

dbopMupoBaHuEe NpPEACTABICHUN O poiM (UBUKUA JUIsl Pa3BUTUSL APYTrUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEJICTaBIECHUA O BO3MOXHBIX cdepax Oynyiuen
IpopECCUOHANBHON AESITEIbHOCTH, CBA3aHHBIX C (U3MKOH, NOArOTOBKA K
JanbHeHIIeMy OOy4EHHIO B 9TOM HalpaBICHUH.

JlocTrkeHne 3TUX Leneld oOecreurBaeTcs pelIeHUuEM CIEAYIOIIUX 3a1ad B
mpoliecce U3ydeHus Kypca (pU3uKy Ha YpoBHE CpPEAHEro 00IIero 00pa3oBaHus:

MpUOOPETEHNE CUCTEMbI 3HAHUN 00 OOIMUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpUSX,  BKIOYas  MEXaHWKY,  MOJEKYJISpHYI0  (HU3HUKY,
ANEKTPOUHAMUKY, KBAHTOBYIO (DU3HUKY U 3JIEMEHTHI aCTPODHU3HKHY;

dbopMupoBaHuEe YMEHHUI MPUMEHATh TEOPETUYECKUE 3HAHUS AJI1 OOBSICHEHHUS
bu3nueckux SBICHUN B TPUPOAEC W JJIA NMPUHATHUS TPAKTUUECKUX PEHICHUH B
MMOBCEIHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIIEHUS pa3MUYHbIX 3a7ad C SBHO 3a/JaHHOM
dusznueckol MOMENbI0, 3a/lady, MOJAPAa3yMEBAIONIMX CAMOCTOSATEILHOE CO3/IaHHE
¢u3nyeckoil MOJAENH, aaeKBAaTHOM YCJIOBUSIM 3ajjadud, B TOM 4YHCIE 3ajad
UHKEHEPHOT'O XapaKTepa;

MOHUMaHWE (U3MYECKUX OCHOB M MPHUHIIUIIOB JCUCTBUS TEXHHUYECKHX
YCTPOWCTB U TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUSA HAa OKPYKAIOIIYIO CPELY;

OBJIQICHUE METOAAMM CaMOCTOATEIbHOIO IJIAHUPOBAHUS W IPOBEACHUS
(¢U3NYECKUX OKCIEPUMEHTOB, aHAIM3a © HMHTEpOpeTanuu  uHopMaIii,
OIpeieICHHs] IOCTOBEPHOCTH MOJyYEHHOTO PE3yJIbTaTa;

CO3[IJaHUE YCJIOBUW HJsi Pa3BUTHUS YMEHUN MPOEKTHO-MCCIIEIOBATENbCKOM,
TBOPYECKOM JEATEIbHOCTH;



pa3BUTHE UHTEpeca K chepam MpoPecCHOHATLHON NeATeIbHOCTH, CBSI3aHHOM
¢ GUBHUKO.

B coorBerctBun ¢ TtpedoBanusimu DPI'OC COO yrinyOnéHHBIA ypOBEHb
u3ydyeHuss ydeOHoro mnpeamera «@Pu3nKa» Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl BbIOMpAaeTCs OOyYarOUIMMUCS, I[JIAHUPYIOIIMMH MPOJOKEHUE
00pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

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

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



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazgen 1. HayuyHblid MeTOX TO3HAHMS PUPOIbI.

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

OKCHepUMEHT U Teopus B Ipoliecce Mo3HaHus npupoasl. Habmonenue u
AKCIIEPUMEHT B (PU3HUKeE.

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
3apsn). ['unoresa. @u3nueckuil 3aKOH, TPAHULBI €r0 MPUMEHUMOCTU. Du3nyeckas
TEOpHS.

Ponp u Mecro ¢u3uku B (HOpMHPOBAHMU COBPEMEHHOW HAYYHON KApPTHUHBI
MHpA, B IPAKTUUECKON 1€ATETLHOCTH JIFOIEH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

W3MepeHre cuiibl TOKAa W HANpSKEHUs B LIENMH MOCTOSHHOTO TOKa MpH
MIOMOIIIM aHAJOTOBBIX U IIU(PPOBBIX U3MEPHUTENLHBIX TPUOOPOB.

3HaKOMCTBO € LHM(POBOMl J1aboparopueit no ¢dusuke. [Ipumepsl u3mMepeHus
($u3MUeCKUX BETUYUH MIPU MOMOIIHM KOMIIBIOTEPHBIX JATUUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexannudeckoe JBHKeHHE. OTHOCHUTEIBHOCTh MEXAHMYECKOIO JBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3aJja4l MEXaHUKHU.

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

[lepemelienne, CKOpOCTb (CpeaHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHE MaTEpPHUAIBHOM TOYKH, UX MPOEKUHMH HAa OCH CUCTEMBlI KOODPJMHAT.
CroxeHune nepeMenieHuii U CII0KEHUE CKOPOCTEM.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSMOJIMHENHOE NBUKEHUE. 3aBUCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHHSI U IyTH MAaTepUaIbHOW TOUYKU OT BPEMEHU U HX
rpaduxmu.

CBoOomHoe TmajeHue. Y CKopeHHe cBOOOAHOTO majacHus. JIBrykeHHe Tena,
OpOILIEHHOI0 TOJl YIJOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH H
YCKOPEHHUSI MaTepUaIbHON TOYKU OT BPEMEHH U UX IpadUKu.



KpuBonuneitnoe  aBuwxkeHue. JIBkeHWe  MarepuaibHOW  TOYKH IO
OKPYKHOCTH. YTJOBasg U JHUHEHHas ckopocTh. [lepron u wactora oOparieHus.
LenTpocTpemMuTenbHOEe (HOPMAIbHOE), KacaTellbHOE (TaHT'€HI[MAIbHOE) U MOJHOE
YCKOPEHUE MATEpUaIbHON TOUKHU.

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

Hemoncmpauuu.

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUSI KMHEMATUYECKUX XapPaKTEPUCTHK
JIBIKCHUSL.

CriocoObI BiccTeIOBaHUS JBUKEHUH.

Nnnroctpanus npeieabHOro nepexoaa 1 U3BMEpPeHUe MrTHOBEHHOU CKOPOCTH.

[IpeoOpa3zoBanue ABUKEHUHN C UCTIOIB30BAHMEM MEXAHU3MOB.

[Tagenue Ten B BO3yX€ U B pa3peKEHHOM MTPOCTPAHCTRE.

HaGmonenne aBukeHUs Tena, OpPOLIEHHOTO TMOJA YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HanpagiieHre CKOpoCTH MpHU JIBUXKEHUU 110 OKPY>KHOCTH.

[IpeobpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTEH, TPACKTOPHUH, CKOPOCTEN IBHKEHHS OJHOTO U TOTO JKE
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 IIJIOCKOCTH.

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
TUIOTE3bl O MPSIMOM MPOMOPLHOHAIBLHON 3aBUCUMOCTH MEXIY AalTbHOCTBHIO
MOJETA ¥ HAYAIbHOM CKOPOCTBIO TEJNA.

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
oTHOcuTeNnbHOCTH ['aymunes. HemHepuuanbHble CUCTEMBI OTCUYETA (ONpEIEIICHHUE,
MIPUMEDBI).

Macca tena. Cuia. [IpuHIMIO Cynepno3suuuu CUil.

Bropoii 3akoH HeroTOHA 111 MaTepUAIBHON TOYKH.

Tperuit 3akoH Hpr0TOHA 111 MaTepUaAIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBUBAJICHTHOCTh TI'PaBUTALMOHHOW U
VHEPTHOU MacCCBI.

Cuna tspkecTd. 3aBUCHUMOCTh YCKOPEHHUS CBOOOJHOIO MaJ€HHUs] OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHEThl W OT Treorpapuyeckol MmuUpoThl. JIBHKeHHe
HeOECHBIX TeJl U UX CyTHUKOB. 3akonbl Keriepa. [lepBas kocmMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBwxymierocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe tpenue. Cuiia TPEHUSI CKOJBXEHUS U CHJIA TPEHHS
nokost. Koapduuuent tpenus. Cusia CONpPOTUBICHUS TMPH JABMKCHUU Tella B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIILHOTO IBUKEHUS.

Hasnenue. ['mapocratnueckoe napnenue. Cuna Apxumena.

TexHuyeckne ycTpoilcTBa M TEXHOJIOIMYECKHE IPOLECCHI: MOMIIMUITHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HaGmronenvie qBUXKEHUS Tell B UHEPLUUAIbHBIX U HEMHEPLHAIbHBIX CUCTEMAX
OTCYETA.

[TprHOMIT OTHOCUTEIBHOCTH.

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

CpaBHEHHE  pAaBHOACUCTBYIOIIEW  MPUIIOKEHHBIX K TEIy CUI €
IIPOU3BEIEHUEM MACCHI TEJIa HAa €r0 YCKOPEHHUE B MHEPLUAIBHONW CUCTEME OTCUETA.

PaBeHCTBO cuJi, BOSHUKAIOIIMX B PE3YJIbTATE B3aUMOACHCTBUS TEI.

N3mepeHue Mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOABEME U MA/ICHUH.

LleHTpoOeKHBIE MEXAHU3MBI.

CpaBHEHUE CUJI TPEHUS ITOKOS, KAUEHHS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nadbopamopnsie 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, BO3HHUKAIOIIUX B NPYKUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

N3ydyeHue NBUKEHUS CUCTEMBI TeJl, CBSI3aHHBIX HUTHIO, IEPEKHMHYTON Yepes
NErKui OJIOK.

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

HccnenoBanue nBukeHHs] OpycKa MO HAKIOHHOM IUIOCKOCTH C MEPEMEHHBIM
K03 (OULIMEHTOM TPEHHUSI.

N3ydyeHue ABMKEHUS Tpy3a Ha Bajy C TPEHHEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomtotHo TBEpAoe Teno. llocTymarenbHoe M BpamlaTeNbHOE ABU)KEHUE
TBEpAOro Tena. MOMEHT CHJBl OTHOCHTENIBHO OCH BpameHus. llimedo cuibl
CrnoxxeHue cui, NPUIIOKEHHBIX K TBEPIOMY Telly. LIeHTp TskecTu Tena.

VY ciioBus paBHOBECHS TBEPJIOTO TENA.

YcToitunBoe, HEyCTOWYMBOE, O€3pa3IMUHOE PABHOBECHUE.

TexHnueckne YCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIUTEHH,
CTPOMUTENbHBIA KpaH, pelI€TYaThle KOHCTPYKIUU.

Hemoncmpayuu.

VY ciioBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomolt, 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.

HNmiynbec MaTepranbHOM TOUYKH, CUCTEMBI MaTepUaIbHbIX TOYEK. LlenTp Mace
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBMKEHUM LIEHTPa Macc.

MmIysibe CHJIbI M ©3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCa.

PeakTuBHOE BUKEHHE.

MoMeHT umIynbca MarepualbHOM TOYKM. lIperncraBieHue o COXpaHEHHUH
MOMEHTa UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

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

MoOnHOCTb CUJIBL.

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



[loTeHUMaIbHBIE W HENMOTEHUWANbHbIE CWIbl. [loTeHIManbHAsE HHEPrus.
[TotenmnuanbHas sHEeprust ynpyro aehopMHUpOBaHHON NpykuHbl. [loTeHnnanbpHas
DHEpPrus Teiaa B OJHOPOJHOM TIpaBUTALMOHHOM mnoje. lloreHuumaneHas 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 COXPAHEHHSI 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, NPYKUHHBIM MHUCTOJET, THUPOCKON, (PUTYpHOE KaTraHuWe Ha
KOHBKax.

Hemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE IBHXKEHHE.

N3mepenne MOITHOCTH CUJTBI.

W3MeHeHue sHepruu Tefa Mpu COBEPIICHUH padOoTHI.

B3anMHble NpeBpanieHruss KWHETHYECKOM WM IOTEHUHMAIBHOW HSHEPIrUM IpU
JNEHUCTBUM Ha TEJIO CHUJIbI TSKECTU U CUIIbI YIIPYTOCTH.

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 CHIIBI TPEHHS] TPHU JABMKCHUHM Tella MO HAKJIOHHOU
IJTIOCKOCTH.

Paznen 3. MosekyssipHas pu3srka U TEpMOAHMHAMMKA.

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYECKOU MeOPUU.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIsIpHO-KMHeTn4Yeckol 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



mozenedi. Macca u pasmepsl MoJekyn (aromoB). KomuyecTBo BeliecTBa.
[TocTositnHas ABoraapo.

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

Mojens UaeabHOTO Ta3a B MOJICKYJISIPHO-KUHETUYECKON TEOPUHU: YACTHULIBI
rasza JIBMXKYTCS XaOTUYECKHU U HE B3aUMOJCUCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBl. YpaBHeHue MenaeneeBa—Kmaneiipona. AOcomoTHAs
temrneparypa (mkana temnepatyp KenpBuna). 3akon Jlamerona. M3ompoiieccs B
U7calIbHOM Ta3e C TOCTOSHHBIM KOJIMYEeCTBOM BemiecTBa. [ 'paduueckoe
IpeJICTaBJIEHUE U30IPOLIECCOB: U30TEPMa, U30X0pa, h300apa.

CBsi3p  MeXIOy JaBI€HUEM UM  CpeJHEHd  KHHETHYECKOW  dHeprueu
MOCTYNAaTEAbHOTO TEMJIOBOTO JBHXKEHHUSI MOJIEKYJ HUJEaTbHOro ra3a (OCHOBHOE
ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKOW TEOPUH UJI€aTIbHOTO rasa).

CBs13b a0COIIOTHOM TeMIlepaTypbl TEPMOANHAMUYECKON CUCTEMBI CO CpeIHEN
KHHETUYECKOW SHEPrUeH MOCTYMATENbHOIO TEMIOBOTO JIBHXKEHUS €€ YaCTHII.

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

Hemoncmpayuu.

Mojenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOT'O IBHUKEHUS.

Buneoponuk ¢ 3anuchbio peaqsbHOro OpOyHOBCKOTO IBHXKEHHUS.

Juddy3ust sxuakocTen.

Mogens onbita TepHa.

IIputsxkeHne MoIeKyi.

Mojgenu KpuCTaluIM4eCKUX PEETOK.

HaGmonenue u rccnegoBaHue N30MPOIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padbomul, nPaKmMuKym.

HccnenoBanne rmpouecca YCTAaHOBICHUS TEIUIOBOIO PAaBHOBECHUS IIPU
TEIJIO00OMEHE MEXy TOpsiueil M X0JI0THON BOJIOM.

WN3ydyeHne W30TEpMUYECKOro IMporecca (pPeKOMEHAOBAHO HCMOIb30BaHUE
udpoBoit maboparopun).

N3ydenune n30X0pHOro mporecca.

N3ydyenune nzo0apHoro npouecca.

IIpoBepka ypaBHEHUsI COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckas (TIl) cuctrema. 3amaHuie BHEUIHUX YCIOBUM IS
TEPMOJAVMHAMHUYECKON cHCTEMBI. BHenHMEe U BHyTpeHHUE napaMmeTpsl. [lapamerpsr
TEPMOJUHAMHUYECKON CUCTEMbI KaK CpPEIHHE 3HAYEHUSI BEJIMYMH, ONMHCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepMmoauHamMuku. (CamMonpou3BOIbHASA — pellaKcalus
TEPMOJANHAMUYECKON CUCTEMBI K TETNIOBOMY PaBHOBECHIO.

Mogens wuaeaNbHOrO ra3za B TEPMOAMHAMUKE — CHUCTEMa YpPAaBHCHUU:
ypaBHeHHEe MeHnneneeBa—KianeipoHa U BBIPAKEHUE [JI1 BHYTPEHHEW SHEPrUU.
VYcnoBuss MPUMEHUMOCTH TOM MOJIENU: HU3Kas KOHIIEHTpAIlUsl YaCTHIl, BHICOKHE
TeMIneparypsl. BeipakeHue 1uisi BHYTPEHHEN SHEPTHMU OJHOATOMHOIO HIEAIbHOTO
rasa.

KBazucrarnueckue u HECTaTUUECKUE TTPOLIECCHI.

DnemenTapHas paboTa B TepMoaMHAMUKe. Berancnenue paboTel mo rpaduky
npoiiecca Ha PV-auarpamme.

Temmonepenaya  kak  cmoco0  W3MEHEHUS ~ BHYTPEHHEW  DHEPruu
TEPMOJMHAMHUYECKOW  CHUCTEMBI 0e3  coBepmieHus paboTel.  KoHBekius,
TEIJIONPOBOAHOCTD, U3IyYEHHUE.

KomnuectBo Teruorel. TennoéMKoCTh Tenma. YaenpHas W MOJSIpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHE Maliepa. YaenpHas TEIUIOTa CropaHUs
ToruMBa. Pacu€r KonaudecTBa TEIJIOTH mpu Teronepenade. [lonsartue 006
aauabaTHOM ITpoliecce.

IlepBbIii 3akOH TepMOAMHAMHKU. BHyTpeHHsiss »Heprus. KommnuectBo
TEIJIOTBI W paboTa Kak Mepbl H3MEHEHHMS  BHYTPEHHEH  DHEpruu
TEPMOJANHAMUYECKON CUCTEMBI.

BTopoli 3akOH TEpPMOAWHAMUKH [JI1 PABHOBECHBIX MPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHUE TEPMOJWHAMUYECKOW CHUCTEMbI MPOXOAUT
eAMHCTBEHHAs aguadara. AOCOMOTHAS TeMIIeparypa.

Bropoii 3akoH TEepMOAMHAMHMKHM JUIsI  HEPABHOBECHBIX  IIPOLIECCOB:
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.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHUS TEIUIOBBIX JBUTareneil. TemioBoe
3arpA3HEHUE OKPYKAIOIIEH CPEbL.

TexHnueckrne yCTpONCTBA M TEXHOJIOTHYECKUE MPOLECCHI: XOJOIWIbHHUK,
KOHJIMITMOHED, AU3CIbHBIA W KapOIOpaTOpPHBIM JBUTAaTeNM, MapoBas TypOuHa,
MOJIy4YEHHUE CBEPXHM3KUX TEeMIepaTyp, YTWIM3alUs «TEIUIOBBIX» OTXOJO0B C
UCIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTUIU3AIMS OMOOPTraHUYECKOro TOTUIUBA ISt
BBIPAOOTKH «TETIOBOM» U JIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue temmnepaTypbl Ipy aaAnadaTUIECKOM paclIupeHuH.

Bo3nymHoe orauso.

CpaBHEHUE yIEIBbHBIX TEMIOEMKOCTEN BEIIECTB.



CniocoObl U3MEHEHHUsI BHYTPEHHEN YHEPrUu.

HccnenoBanue aguabaTHOrO Mpoiiecca.

KomMmnbroTepHble MOJIEIHN TEMIOBBIX JBUTATEIICH.

Yuenuueckuii sxcnepumenm, nabopamopnwie padbomol, npaKkmuxKym.

N3mepenune ynenpHON TETIOEMKOCTH.

HccnenoBanue nponecca OCThIBaHMS BELIECTBA.

Hccnenosanue aqnabaTHOro mpolecca.

N3ydeHne B3aMMOCBSI3M JHEPTUU MEXKMOJICKYJSPHOIO B3aWMOJICUCTBUS U
TEMIEPATYPhI KUTICHUS dKUJIKOCTEH.

Tema 3. Azpecamnibie cocmoanus eewyecmea. Dazosvie nepexoonl.

[lapooOpa3oBanue u KoHmeHcanus. VcmapeHue W KumeHue. Y aelbHas
TEIJI0Ta MapooOpa3oBaHMUSI.

HacpimieHHple W HEHachllleHHblE mnapbl. KaudecTBEeHHas 3aBUCUMOCTH
IJIOTHOCTU W JABJEHUS HACBIIICHHOTO Mapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTD
0T 00bEMa HACBIILIEHHOTO TMapa. 3aBUCUMOCTb TEMIIEPATYpPhl KUIIEHUS OT JaBJICHUS
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 cxxarue. Casur. Moayns FOnra.
[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 3HEPruu B (Ha30BBIX MEPEXOAAX.

YpaBHeHUE TETIOBOTO OaaHca.

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

TexHnueckne yCTpOMCTBA UM TEXHOJOTMYECKHE TPOLECCHI:  KUIKHE
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.

Mopen HEHBIOTOHOBCKOM KUIKOCTH.

CnocoOb1 U3MepeHust BIaXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buasr negopmarimii.

Hab6mronenne mansix aedhopmariui.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

N3yuenne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEU.

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 moayns FOHra.

HccnenoBanue 3aBUCMMOCTH  jAedopmanu  pe3MHOBOro  obpasua  OT
IIPUJIOKEHHOU K HEMY CHUJIBIL.

Paznen 4. diekrponuHaMuka.

Tema 1. dnekmpuueckoe noJe.

OneKkTpu3anus Tell U €€ NpOABIECHUA. ODJNEKTpUYECKHM 3apsn. JlBa Buna
JJIEKTPUYECKUX 3apsafoB. IIpOBONHMKM, IMIJIEKTPUKA U IIOJYIIPOBOIAHUKH.
DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsAl. 3aKOH COXPAHEHUS BJIECKTPUYECKOTO
3apsja.

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

DnekTpuueckoe nojie. Ero neiicTBue Ha 3JIEKTpUYECKUE 3apsIbl.

Hanpsok€aHocTh  amekTpuueckoro  mods.  [IpoOubeiii  3apsa. Jlunum
HANPsLDKEHHOCTH AJIEKTPAYECKOro 1mosst. OMHOPOAHOE dIEKTPUYECKOE MOJIE.

[loTeHIMATBHOCTD AJIEKTPOCTATUYECKOro noiid. Pa3HOCTH MOTEHHMaNoB U
HanpspbkeHue. lloreHnmanbHas SHeprus 3apsaa B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHman neKTpocTaTndecKoro noiist. CBsa3b HANPSHKEHHOCTHU IO U PA3HOCTH
MOTEHIIMAIOB JUISl 3JIEKTPOCTATHYECKOro Moyl (Kak OJHOPOJHOIO, Tak M
HEOJHOPOIHOI0).

[IpyHOMT CyIIEpNIO3UIIUY IIEKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsina. Ilone paBHOMepHO 3apstkeHHOM cdepsl. [lone
pPaBHOMEPHO 3apsDKEHHOro no o0béMy mapa. lloime paBHOMEpHO 3apsKEHHON
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN Hanps>KEHHOCTH H3THX TOJEH H
JKBUIIOTEHIUAIBHBIX ITOBEPXHOCTEM.

[IpOBOIHUKH B DIEKTPOCTATHYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3apsIOB.

JvanexTpuku B DJIEKTPOCTAaTHUYECKOM  TIOJE. Jnanexrpruueckas
IIPOHMIIAEMOCTD BEILIECTBA.



Konnencarop. DneKTpoEMKOCTh KOHAEHCATOPA. IDJAEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpa.

[lapannenbHOE cOeIMHEHUE KOHAEHCATOPOB. [locnenoBarenbHoe COETMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsHKEHHOTO KOHIEHCATopa.

JIBrKeHHE 3apsyKEHHOM YaCTULBI B OJHOPOIHOM 3JIEKTPUUECKOM IT0JIE.

TexHnueckrne yCTPOMCTBA MU TEXHOJIOTHMYECKUE MPOILECCHL: 3JIEKTPOCKOIL,
ANEKTPOMETP, DBIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHUE DJIEKTPONpHOOpOB,
KOHJICHCATOpHhI, reHepaTtop Bau ae ['paada.

Hemoncmpauuu.

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

DIIEKTPUUECKOE MOJIE 3aPsIKEHHBIX IIAPUKOB.

DJIEKTPUUYECKOE MOJIE IBYX 3aPSKECHHBIX TIACTHH.

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, nadbopamopmsie padbomol, npaKmuKym.

OneHka cuil B3aMMOICHCTBUS 3aPSAKEHHBIX TEJL.

Hab6mtoienre npeBpaliieHus YHEPTUM 3apsKEHHOT0 KOHASHCATOPa B SHEPTUIO
U3JIy4eHUSI CBETOAMO/A.

N3ydyeHne npoTekaHusi TOKA B LIENHU, COAECPKALLEH KOHAEHCATOP.

Pacnipenenenue Pa3HOCTH MOTEHIIMAJIOB (HampspKEeHUs) pu
MOCJIEA0BATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psana KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwiit 31eKmpuyecKuil mox.

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 JIMHBl U IUIOIIA[M IMONEPEYHOTO CEUCHHS.
VY nenpHOE CONPOTUBIIEHUE BEUIECTBA.

[locnenoBarenbHOE, MAPAIIIENBHOE, CMEIIAHHOE COEIMHEHUE ITPOBOIHHUKOB.
Pacuér pa3BeTBn€HHBIX dekTprueckux nemnei. [Ipasuna Kupxroda.



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

MOIIHOCTh 3JIEKTPUYECKOI0 TOKA. TeruioBass MOLIHOCTb, BBIACISIEMAs Ha
pe3ucrope.

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

KoHnzeHncarop B ienu nOCTOSHHOI'O TOKA.

TexHuyeckue YCTpOMCTBA U TEXHOJOTMYECKUE IIPOLIECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETYUK DIEKTPUUECKONU SHEPTHH.

Hemoncmpauuu.

N3mepeHne cuitbl TOKA U HAIIPSKEHUS.

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

3aBUCUMOCTh COMPOTUBICHUS UIMHAPUUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOLIAU MTONIEPEYHOTO CEYEHUS U MaTEpHaIa.

HccenenoBanne 3aBUCMMOCTH CUIIBI TOKA OT CONPOTUBIICHUS IPU MOCTOSTHHOM
HaIpsHKCHUH.

[Ipsimoe nzmepenune D1C. KopoTkoe 3aMbIkaHN€E rajlbBAHUYECKOTO 3JIEMEHTA
1 OLICHKAa BHYTPEHHETO COIPOTUBIICHUS.

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 COEAMHEHNS PE3UCTOPOB.

N3mepeHune ynembHOro COpoTUBIICHUS ITPOBOJIHUKOB.

HccnegoBaHne 3aBUCMMOCTHM CHJIBI TOKA OT HAaOpsDKEHUS IS JIAMIIBI
HAKaJIMBaHUS.

VYBenuueHue npejena u3MEpeHus 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 paznuunslx cpeoax.

DJeKTpUYecKass IMPOBOAUMOCTb  PA3NMYHBIX  BEHIECTB.  DJEKTPOHHAs
IPOBOJAMMOCTb TBEPABIX METAJIOB. 3aBUCUMOCTb CONPOTHUBICHUS METAJLUIOB OT
Temrieparypsl. CBEpXIIPOBOIUMOCTb.



DIIEKTpUYECKU TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTYYKOB.

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

DJEKTPUUECKUN TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTHYECKAS THCCOLMALIMS.
DnekTponn3. 3akoHbl Dapajes Ajisl SIEKTPOIn3a.

DJIeKTpUUECKU TOK B Tra3zax. (CaMOCTOSATENbHBIA W HECAMOCTOSTEIbHBIN
paspsa. PaznuyHbie TUIIBI CAMOCTOATENBHOTO paspsiaa. Monnus. [1nazma.

TexHuueckne yCTpOMCTBA M TPAKTUUECKOE MNPUMEHEHHUE: Ta3opas3psiaHbIe
JaMIIbI, DJIEKTPOHHO-Ty4YeBass TPyOKa, MOJYMPOBOAHUKOBBIE MPUOOPHI: ITHO/,
TpaH3UCTOp, (OTOAMOMA, CBETOAMON, TajlbBaHWKA, paduHUpPOBaHUE MEIH,
BBIIIJIaBKA AJTFOMHUHUS, SJIEKTPOHHAS MUKPOCKOIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COIPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

3akoHbI AnekTponmsa Papanes.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

CpaBHEHME TPOBOAMMOCTH METAJUIOB U TTOJIYITPOBOJIHUKOB.

OnHOCTOPOHHSASI TPOBOAUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

Habmroienue ammekTpoimsa.

N3mepenue 3apsia 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.
AOGCOITIOTHBIE ¥ OTHOCHTEJIbHBIC TIOTPEITHOCTH U3MEPEHUN (PU3NUECKUX BEIMYHH.
OueHka rpaHul] MOrPENIHOCTEM.

IIpoBeneHne KOCBEHHBIX HW3MEPEHUM, HCCIECIOBAHUM  3aBUCHUMOCTEN
bu3nueckux BEIMYMH, MPOBEpPKAa MPEJIOKEHHBIX TUIOTE3 (BbIOOpP U3 PadoT,
OMMCAHHBIX B  TEMATHUYECKUX  pa3fellaXx «YUEHUYECKUUA  DKCIICPUMEHT,
1ab0opaTopHbIC padOThI, MPAKTUKYM).

MexnpeaMeTHbie CBS3H.

N3ydyenne kypca ¢usuku yraoyonénHoro ypoBHs B 10  kjacce
OCYILIECTBISIETCA C YUETOM COAEPKATEIBbHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMu
MaTreMaTuKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemuoie NOHAMUA, C6A3AHHbBIE C U3YYEHUEM MEMOO08 HAYUHO20
no3Hanua: SBICHWE, HAy4YHbIA (PakT, Tumoresa, (Qu3nyeckas BeIMYHHA, 3aKOH,



Teopusi, HaOIIOJIEHHWE, OKCIEPUMEHT, MOJICIMPOBaHUE, MOJeIb, H3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbHBIE MPUOOPHI, Iu(poBast JadopaTopus.

Mamemamuxka: penieHUe cucTeMbl ypaBHeHUH. JluHelHas QyHKUUA,
napaboia, runepbosna, ux rpaduku u cporicta. TpuroHomerpudeckue QyHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHIECKOE TOXKICCTBO.
BekToph! 1 UX TPOEKIMK Ha OCH KOOPJIMHAT, CJI0KEHNE BEKTOPOB.

Buonozua: mexanndeckoe ABWIKCHHE B KHUBOW mpupoje, nuddysus, ocMoc,
TEMI000MEH JKHUBBIX OPraHW3MOB, TEIJIOBOE 3arpsi3HCHHE OKPYKAIOIICH CpEbl,
yTUJIM3ausl OMOOPraHUYECKOro TOIUIMBA IS BBIPAOOTKH  «TEIUIOBON» W
AIIEKTPOIHEPTUH, TTIOBEPXHOCTHOE HATSDKCHHUE M KAITWJUIPHBIC SIBIICHUS B IIPUPO/IEL,
AIIEKTPUUECKUE SIBJICHHS B )KUBOW MPUPOJIE.

Xumun: NUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE AaTOMOB U MOJIEKYIL,
MOJIb BEIIECTBA, MOJSIpHAs Macca, IOJIydeHHEe HaHOMAaTepHasloB, TEIUIOBBIC
CBOMCTBA TBEPMABIX TEII, KUIKOCTEH U Ta30B, KUJIKUEC KPUCTAIUIBI, JIEKTPUICCKUC
CBOMCTBa METAJIJIOB, DJICKTPOIMTHYECKAS JUCCOIMAIINS, TAIbBAHUKA, SJICKTPOHHAS
MHUKPOCKOTIHS.

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

Texnonozua: nipeoOpa3zoBaHUE JABMXCHUI C HCIOJIb30BAHUEM MEXaHU3MOB,
ya4€T CyXOr0 | JKHJIKOTO TPEHUS B TEXHHWKE, CTAaTHYECKHE KOHCTPYKIIUU
(KpOHIITEIH, peméryaTbie KOHCTPYKIIMH), MCIOJIB30BAHHE 3aKOHOB COXpaHEHUs
MEXaHWKA B TEXHUKE (THMPOCKON, BOAOMET W APYTHE), JNBHUTATEIh BHYTPEHHETO
Cropanusi, mapoBas TypOuHa, OBITOBON XOJOIUIBLHUK, KOHAUIIMOHEP, TEXHOIOTUH
MOJTYYCHUSI COBPEMEHHBIX MaTepuaioB, B TOM 4YHWCJIC HAHOMAaTepHAJIOB, W
HAHOTEXHOJIOTHH, DJIEKTpOCTAaTUUYeCKasl 3allluTa, 3a3eMJICHHE JJICKTPOIPUOOpPOB,
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. JINHUY MarHUTHOW MHAYKIIHU.

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

Cuiia Amniepa, e€ HanpaBJIE€HUE U MOJYJIb.

Cuna JlopeHiia, €€ HanpaBlI€eHUE U MOYJb. [[BUKEHHUE 3apsiKEHHOW YaCTHUILIBI
B OJTHOPOJHOM MarHuTHOM Ione. PaGora cuiel Jlopenta.

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



TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: MPUMEHEHHE
IIOCTOSTHHBIX MAarHuTOB, AJIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETP,
ANEKTPOABUTATEND SIKOOHU, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHULL.

Hemoncmpayuu.

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

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

B3anmonencTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cunbl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

HaOmronenune nBU>KeHUs MydKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMD NENCTBUS AJIEKTPOU3MEPUTEILHOTO npubopa
MAarHUTORJIEKTPUYECKONU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccenenoBanne MarHUTHOTO ITOJIS HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOUCTB (peppOMarHeTUKOB.

HccenenoBanne NeUCTBUSA IOCTOSHHOIO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cunel Amiepa.

N3ydyeHune 3aBUCHMOCTH CUJIBI AMIIEpa OT CHJIbI TOKA.

OrnpeneneHre MAarHUTHOM UHAYKIIAY HA OCHOBE U3MEPEHUSI CUIIbI AMIIepa.

Tema 5. InekmpomacHumnan UuHOYKYUAL.

SIBeHne 3JIEKTpPOMAarHUTHOM MHAYKUMHM. [lOTOK BEKkTOpa MarHUTHOU
uaaykiud. OJC uwHAyKuMW. 3aKOH JJIEKTPOMAarHuTHOW uHAykuuu Dapanes.
Buxpesoe anekrpuueckoe none. Toku Dyko.

OJC wHAYKUMH B MNPOBOAHUKE, NBUXKYLIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.

IIpasuio Jlenna.

NunyktuBHOCTh. KaTylllka WHIYKTUBHOCTM B LEMH TMOCTOSHHOTO TOKAa.
SABnenne camonHaykuuu. 9J{C caMOMHIYKIIHH.

DHeprus MarHUTHOTO TTOJISI KaTYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHn4eckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHl: WHIYKIIMOHHAS
11€4Yb, COJICHOM], 3allUTa OT DJICKTPU3ALUUA TN IIPU IBUKCHUU B MArHUTHOM I10JI€
3emiu.

Hemoncmpayuu.

HaGmronenue siBieHHs 3JIEKTPOMarHUTHOM WHYKITUH.

UccnepoBanne 3aBucumoctn JDJIC MHAYKIMH OT CKOPOCTH HW3MEHEHUS
MAarHuTHOIO IOTOKA.



ITpaswuiio Jlenua.

[lagenuie MmaruuTa B allOMUHHEBON (MeTHOM) TpyOe.

SIBrieHME CaMOMHYKIINH.

UccnenoBanue 3aBucumoctd J/]C caMOMHAYKIHUHA OT CKOPOCTH W3MEHEHHS
CHUJIbI TOKA B IIEMH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

UccnenoBanue sSiBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIHH.

OrnpeaeneHre MHIYKIUU BUXPEBOTO MarHUTHOTO MOJIS.

HccnegoBanue siBIEHUS CAMOUHAYKITUU.

COopka MojieH JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3znen S. KoneOanus u BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.

Koneodarenpuas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonnueckue konebanus. Kunemarnueckoe U TUHAMUYECKOE OIMMCaHUE.
DHepreTuuecKoe OMMcaHue (3aKOH COXpaHEHUS MEXaHHYecKoW 3Hepruu). BeiBon
JTUHAMAYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHW M3 WX DHEPreTHUECKOTO H
KMHEMATHUYE€CKOTO OMUCAHUS.

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

[leprion u uacrora kosneOanwmii. Ilepron Manbix CBOOOJHBIX KOJEOAHMIA
MaTreMaTH4ecKkoro masiTHuka. Ilepuon CBOOOIHBIX KOJIEOAHUN TMPY>KUHHOTO
MasTHUKA.

[Tonstue o 3aryxaromux kKonedanusx. BeinyxeHHbsie konedanus. Pezonanc.
Pe3onancHas kpuBas. BimsHue 3aTyXxaHuss Ha BHJ PE30OHAHCHOM KpPUBOM.
ABTOKOJICOaHMS.

TexHnueckne ycTpoHCTBa M TEXHOJOTMYECKUE MPOLECCHI: METPOHOM, Yachl,
KaudeJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceticMorpad.

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 kojebaHWil Tpy3a Ha MACCHBHOM TIPY)KHMHE C LEJbIO
dbopMUpoBaHUs MPEACTABICHUN 00 HUeaTbHON MOJEIH NPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHHS YHEPTUU MIPH KOJICOAHUAX Tpy3a Ha MPYKHUHE.

HccnenoBanue BBIHYXIECHHBIX KOJICOaHUH.

Hab6mtonenue pesonanca.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomul, npaKmuKym.



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 3aTyXalOIUX KOJeOaHUH.

HccnenoBanue BBIHYKICHHBIX KOJICOaAHUH.

Tema 2. InekmpomazHumnele Koaedanus.

KonebGarensubiii koHTYp. CBOOOAHBIC JJIEKTPOMArHUTHBIC KOJIEOAHUS B
uaealbHOM KoJjiebatenbHOM KOHType. Dopmyna Tomcona. CBsizb aMIUIUTYAbI
3apsiia KOHACHCATOpa ¢ aMIUIUTY10M CHITBI TOKa B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHHUS SHEPrUu B HI€aIbHOM KOIeOaTeIbHOM KOHTYE.

3aTyxaroiume AJIEKTPOMArHUTHbIE KoJIeOaHus. BriHYX/1€HHBIE
AJIEKTPOMArHUTHBIE KOJICOAHMUS.

[lepeMeHHBId TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYAHOE H
JICHCTBYIOICE 3HAYCHHWE CHUJIBI TOKA W HANPSOKCHUS TPU pa3audaHon (opme
3aBHCHUMOCTH IIEPEMEHHOI 0 TOKA OT BPEMEHH.

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

Nneanwubiit  Tpanchopmatop. IlpousBoacTBo, mepemadya u moOTpeOieHUE
3JIEKTPUYECKON IHEPTUU.

OKOJIOTMYECKHE PHUCKH TMPU MPOU3BOJACTBE 3JeKTposHepruu. Kynbrypa
UCIIOJIb30BAaHUS AJICKTPOIHEPTUHU B MOBCEIHEBHOM JKU3HHU.

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

Hemoncmpayuu.

CB0OOAHBIE 2JIEKTPOMATHUTHBIE KOJICOAHHUS.

3aBUCUMOCTh YaCTOThI CBOOOAHBIX KOJIEOAHUI OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcuuiorpaMMBbl JIEKTPOMArHUTHBIX KOJIEOAHUH.

['enepatop He3aTyXarMIMX IEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTPOMArHUTHOTO TEHEPATOPA.

BoiHyKIeHHbIE CHHYCOUAIbHBIE KOJICOaHUsI.

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.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomol, npaKkmuxKym.

N3yuyenue Tpancopmaropa.

HccnenoBaHne NEPEMEHHOIO TOKA Yepe3 IOCIEA0BATEIBHO COEAVMHEHHBIE
KOHJICHCATOP, KaTyIIKY U PE3UCTOP.

HaOmronenue 35eKTpOMarHuTHOTO pe30HaHCa.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIENIH [TEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAHUMHBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUSI HMX pacnpoctpaHenus. llomepeuHbie u
npoAoJbHbIE BOJHBL. llepuoa, cKOpoCTh paclpOCTpaHEHHUs] W JIJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKUX BOJH: OTpPaXEHHUE, NMPEIOMIICHHE, MHTEePPEpEeHIUs U
mudpaxius.

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

[ITymoBOE 3arpsA3HEHNE OKPYKAIOIIECH CPEIBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSI M3YyYEHHUS SJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoicTBa  JJICKTPOMArHUTHBIX ~ BOJIH:  OTPAXKEHHE,  NPEIIOMIICHUE,
noJisipu3anus, uHTephepeHus u qudpaKims.

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

[IpuHUOMIBI pagUOCBA3U U TENEBUACHUS. Paguonokamusi.

DIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOLIEH CpPEbl.

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

Hemoncmpayuu.

OOpazoBaHue U pacipoOCTpaHEHHE MOMEPEUHBIX U MPOAOIIbHBIX BOJH.

Kone6momeecst Teno kak MCTOYHUK 3BYKA.

3aBUCUMOCTH JJIMHBI BOJHBI OT YaCTOThI KOJICOaHUH.

HaGmronenre oTpakeHUs U MPETOMIIEHUST MEXaHUYECKUX BOJIH.

Hab6monenne uarepdepenHinu u qudpakiny MEXaHUYECKUX BOJIH.

AKyCTHYECKHM PE3OHAHC.

CBolicTBa yJIbTpa3ByKa U €ro NPUMEHEHNE.

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

HccnenoBanue CBOWCTB DJICKTPOMAarHuTHHIX  BOJIH: OTpa)k€HUe,
peIOMIICHHE, OJSIpU3aLus, TUPPaKIus, UHTEPPEPEHLIUS.

O6HapykeHre HHOPAKPACHOTO U yIbTPa(HOIETOBOIO U3TyUYECHHH .

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomul, npaKmuKym.



N3y4yeHne napamMeTpoB 3BYKOBOU BOJIHBI.

N3yuyeHne pacrpocTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOnMHENHHOE pacpoCTpaHEHUE CBETa B OJHOPOJHOM cpene. Jlyd caera.
To4deuHbI UCTOYHHK CBETA.

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

[Ipenomiuenue cBeTa. 3aKOHbBI IPEIOMIIEHUS CBETA. AOCOIIOTHBIN MMOKA3aTelb
npesnomMieHusi. OTHOCUTENbHBINA MOKa3aTeNb npeaoMiieHus1. [IocTOSHCTBO 4acTOThI
CBETa U COOTHOILIECHHE JJIMH BOJH MpPU TEPEXO0Ae MOHOXPOMATUYECKOIO CBETa
4yepe3 rpaHully pasena AByX ONTUYECKHUX CPel.

Xon nydeilt B mpusme. [ucnepcust cBera. CloXHBIA cocTaB O€lI0ro CBETA.
[Ber.

ITonnoe BHyTpeHHEE OTpakeHue. lIpenenbHblid yroy MmojJHOro BHYTPEHHETO
OTpaKEHHS.

CobOuparomiue u pacceuBaronue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHUE M ONTHYECKas CHJIa TOHKOW JIMH3Bl. 3aBUCUMOCTH (DOKYCHOTO
pacCTOSHUST TOHKOU C(EepUYecKoll JUH3bI OT €€ T€OMETPUM U OTHOCHUTEIHHOTO
ITOKA3aTeNs MPETOMIICHHUS.

dopmyIia TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

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

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

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonroBas ontmka. WuTtepdepenmnms cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCHMYMOB W MHUHHUMYMOB B HHTEp()EpEeHIIMOHHOM
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, GoTtoanmnapar, MUKPOCKOI, MPOSKIIMOHHBIN ammapar, MpOCBETICHHE
ONTHUKH, BOJIOKOHHASI ONTHUKA, TU(PpaKIIMOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPaYKEHHUSI CBETA.



HccnegoBaHue npeioMIeHus CBETA.

HaOmroeHue noinHoro BHyTpeHHEro oTpakeHusi. Mojienb CBeToBOA.

HccnenoBaHne Xola CBETOBBIX NYYKOB YEPE3 IUIOCKONAPAJLIEIBHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBONCTB M300paKEHU B JIMH3AX.

Mopnenu MUKpOCKomna, TEJIECKONa.

Habmonenne natepdepeHium cBera.

HaOmronenne BETOB TOHKUX TUIEHOK.

Habmonenne nudpakmuu ceeta.

N3ydenune nuppakimOHHON PEIIETKH.

HabGmronenne nudpakiimoOHHOTO CIIEKTpA.

Habmronenne nucriepcuu cBeTa.

HaGmonenue nomisipuzanuu cBera.

[IpmeHeHue nosIporuI0B I H3YYEHN MEXaHUYECKUX HAIPSHKCHUIM.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

N3mepenune nmokasaresns MpeJoMIICHUS CTEKIa.

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

N3mepenune (hoKyCHOro paccTOSHUS pacCEUBAIOIIMX JIHH3.

[TomyueHune u300pa>keHusl B CUCTEME U3 IJIOCKOTO 3epKaja U JIMH3BL.

[Tonydyenne n3o0paxeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKONMMYECKUX CUCTEM.

Hab6monenne nudpakinu, nHTEp)EpEHITNN 1 TTOJIAPU3AINHA CBETA.

N3ydyeHne noasipusanuu CBETa, OTPAKEHHOTO OT MOBEPXHOCTH TUAJIEKTPUKA.

N3yuenne nuaTepdepeHINH Ja3epHOro U3MyYeHHs Ha IBYX MIETAX.

HaGmonenue nucnepcum.

HaOmronenue u uccnenoBanue qudpakimOHHOTO CIEKTPA.

N3mepenne nimHbl CBETOBOM BOJIHBI.

[lonydyeHue criekTpa U3IY4eHHsS CBETOAMOJA MPU MOMOIIM AUGPAKIIMOHHON
PELIETKY.

Paznesn 6. OcCHOBBI ClIeNMAJILHOM TEOPUU OTHOCUTEIbHOCTH.

['paHvipl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEHUAIBHON TEOPUHU OTHOCHUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBail. [IpeoOpazoBanus  JlopeHiia.
YcnoBue mNpUYMHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE
BPEMEHU M COKPALIEHUE JTUHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBsi3b Macchl ¢ SHEPrue U UMNYJIbCOM PEIIATUBUCTCKON YACTHUIbl. DHEPIUs
IIOKOSI.



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

VYyeHndeckui SKCIIEpUMEHT, 1a00paTOpHbIE pA0OTHI, TPAKTUKYM.

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

Paznen 7. KBantoBas pusuka.

Tema 1. KopnyckyaapHno-601H0601i Oyaiusm.

PaBHOBecHOE TerIoBOE M3NIydeHUEe (M3JIydeHUuEe aOCOIOTHO YEPHOTO Tea).
3akoH cMemienus Buna. ['unore3a [Tnanka o kBaHTax.

@DOTOHBI. DHEPrUsi U UMIYILC (HOTOHA.

®oroaddexr. Onwitel A. I'. CtoneroBa. 3akonbl poTodddekra. YpaBHeHHE
OuinmTeitHa 11 gororddexra. «Kpacnas rpanunay Gororddexra.

JaBnenne cBera (B YAcCTHOCTH, [aBJI€HHME CBeTa Ha aOCONIOTHO
MOTJIOMIAIONIYI0 W aOCOJIOTHO OTPaKaI[yl0 NoBepxHOCTh). OmbiTel 1. H.
JleOenena.

BosHOBBIE cBOMcTBa yacTull. Bosusl ae bpoiins. J{nuna BonHe! e bpouns u
pa3Mepbl  00JacTH JIOKAJM3alMuu JABUXKYIeics uvactuibl. KopmyckynsapHo-
BOJIHOBOH ayanu3M. [{udpakius 351eKTpoOHOB Ha KpUcCTalIax.

Crneunduka nzmepeHuii B MUKpoMupe. COOTHOLIEHUSI HEONpeneaEHHOCTEN
I'efizenbepra.

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

Hemoncmpayuu.

®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.

HccnegoBaHue 3aBUCUMOCTH CUJIbI TOKA Y€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 HEPIUU HA IPYTrOM.



Buapl ciektpoB. CrIeKTp ypOBHEW SHEPTUU aTOMa BOJOPOA.

CrnoHTaHHOE M BBIHYXJEHHOE M3JydeHue cBeTa. Jlazep.

TexHn4eckrne yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopens omnbita Pesepdopna.

HabmroieHre MMHENYaThIX CIIEKTPOB.

Y CTpONCTBO U JEUCTBUE CUETYMKA UOHU3UPYIOLIUX YACTHULI.

Ornpenenenyie NJIMHBI BOJIHBI JIA3€PHOTO U3ITYYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

Habmronenne nmuHelyaToro CreKTpa.

HccnenoBanne cnekTpa pa3pexEHHOI0 aTOMapHOrO BOXOPOJIA U U3MEPEHHE
nocTostHHOM Punbepra.

Tema 3. Du3uka amomHo20 A0pa u INEMEHMAPHLIX YACMUY,.

Hyknonnas monens sapa ['eitzen6epra—MBanenko. 3apsn snpa. MaccoBoe
qucio saapa. M3otomsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBII M TO3UTPOHHBIN Oera-
pacnan. ['amma-u3nydeHue.

3aKOH pPaJMOAaKTUBHOIO pacnana. PannoakTUBHBIE HW30TOIBI B IIPUPOJIE.
CBoiiCTBa MOHU3UPYIOIIETO W3Iy4YeHHUs. BiusHUEe paJMOaKTUBHOCTA HA JKHUBBIC
opranu3Msbl. EcrecTBeHHbll (hoH uznydenus. Jlozumerpusi.

DHeprus CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT maccer sapa.

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

Mertozsl perucTpaiuu 1 UCCIEA0BAaHUS JIEMEHTAPHBIX YACTHLL.

OyHAaMEHTAIbHBIE B3aUMOJCUCTBHS. bapuoHbBI, ME30HbI W JICITOHBI.
[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 TEXHOJIOTMYECKHUE MTPOLECCHI: JO3UMETpP, KaMepa
Bunibcona, SiAEpHBIA  peakTop, TEPMOSAJEPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HAHCHAasi ToMOrpadusi.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue TpeKoB 4acTHIL (10 TOTOBBIM (oTorpadusim).

HccnenoBanue painoakTUBHOTO ()OHA C UCIIOJIB30BAHUEM J103UMETPA.

N3ydenue nornomieHus: 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTP OPU3UKH.



OTanbl pa3BUTUS aCTpOHOMUHU. [IpUKIagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKH JJI1 OOBSCHEHHUS IIPUPOIBI
KOCMHUYECKUX 00BEKTOB.

MeTtonpl aCTpOHOMHUYECKUX HcciaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAANOTENIECKOIbI, BHEATMOC(EpHAast aCTPOHOMHUSI.

Bun 3Bé3mnoro nHeba. CosBe3nusi, sSpkue 3BE3MbI, IIAHETHI, MX BUIUMOC
JIBUYKECHUE.

ConHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[narpamma «CrneKTpaibHbIA KJIACC —
CBETUMOCTb». 3BE3/IbI TJIABHOM MOCIEAOBATEILHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JIJIsl 3BE3] TJIABHOM IMOCIIEIOBATEIIbHOCTU. BHYTpEeHHEE CTpoeHue
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. Paguoranaktuku u kBaszapel. 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 HEBOOPYKEHHBIM TJIa30M C HCIOIb30BAHUEM
KOMITBIOTEPHBIX MPWIOKEHUN JJIs ONpe/eeHUs MOJ0KEHU HEOECHBIX 00BHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3/us CeBEepHOro MONylapus U SpKUE
3BE3IBI.

HaOmonenuss B Tenmeckon JlyHbl, TIulaHeT, TYMaHHOCTEH U 3BE3IHBIX
CKOIIJICHHH.

DU3NYEeCKUH PAKTUKYM.

CrocoOb1 m3MepeHust (PU3NYECKUX BEJIUMYHWH C MCIOJIh30BAHUEM aHAJOTOBBIX
U [UQGPOBBIX U3MEPUTEIIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIOTHBIE M OTHOCUTEJIbHBIC MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEITUYUH.
OneHka rpaHu NOrpeNIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHHUM, HCCICAOBAHWM  3aBHUCUMOCTEU
(u3NUecKX BEIMYMH, MPOBEpPKAa NPEIJIOKEHHBIX TUMOTe3 (BbIOOpP W3 PadoT,
OMMCAHHBIX B  TEMATHYECKUX  pa3leiax «YUYEHHYECKHH  DKCIIEPUMEHT,
1abopaTopHbIe padOThI, MPAKTUKYM) ).

00001 aroIee MOBTOPEHUE.



OO6o0011eHne U cucTeMaTu3aus CoASpKaHus pasfieNioB Kypca «MexaHuKay,
«MonexynspHas Qu3nka U TepMOAMHAMUKAY, «IJEKTpoAuHamMuKay, «Konebanus
U BOJHB, «OCHOBBI CIEHUAIBHOW TEOPUU OTHOCUTEIBLHOCTH», «KBaHTOBas
busnkay, « 3MEMEHThl ACTPOHOMUU U aCTPODUIUKI.

Ponsr Qusuku W acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLMAIbHOM U 3THYECKOH cepax NesTeIbHOCTH YeIOBEKa, pojib U MECTO (PU3UKH
Y aCTPOHOMHUM B COBPEMEHHOM HAayYHOM KapTUHE MUPA, 3HAUCHUE ONMUCATEIIHLHOM,
CUCTEMATU3UPYIONICH, OOBSICHUTENILHOM M  MPOrHOCTUYECKOW  (DyHKLMIA
dbusnueckor Teopuu, poiib GU3MUECKON TEOPUH B (POPMUPOBAHUU MPEACTABICHUM
0 Qu3nyecKol KapTUHE MHUPA, MECTO (PU3MUECKON KapTUHBI MUpPA B OOILIEM PSIAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOLE.

MexnpeameTHble CBA3M.

N3ydyenne kypca Qusuku yrayon€éHHoro ypoBHs B 11 kiacce
OCYHIECTBIIETCS C YUETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTMH, XUMHUU, Teorpaduu U TEXHOJIOTHUU.

Meostcnpeomemnule nOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO008 HAYUHO20
no3HanuA: SIBJICHUE, HAy4YHbIA (PAKT, TUnore3a, (Qu3nyeckas BEIUMYHMHA, 3aKOH,
TEOpHs, HaONIOJIEHUE, SKCIEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEPEHUE,
MOTPELTHOCTH U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(POBas 1ad0paTOpHsL.

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

Buonozua: snektpuueckue SBJICHUS B KUBOM NpUpOJE, KoseOaTelbHbIE
JNBWKEHUS B JKUBOW TNPHUPOAE, DOKOJOTMUYECKHE PUCKUM MpU MPOU3BOJICTBE
JJIEKTPOSHEPTMH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEHM  Cpensbl,
yJIbTPa3BYKOBasi JMArHOCTUKA B MEJIULMHE, ONTUYECKUE SBICHUA B KUBOU
PUPOJE.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAIUIMYECKASI CTPYKTYpa TBEPABIX
TE1, MEXaHU3Mbl OOpa30BaHMs KPUCTAUIMYECKONM pEMIETKH, CHEKTPabHbIN
aHaIM3.

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

Texnonocusa: TPUMEHEHUE TIOCTOSSHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
ANeKTpoABUTaTeNb SIK0OU, TeHepaTop MEPEMEHHOI0 TOKa, WHIYKIIMOHHAS TeYb,
JIMHUHA 3JEKTPONEpPEnay, EKTPOABUTATENb, padap, paIuoONpUEMHHUK, TEIEBU30D,
aHTeHHa, Ttenepon, CBY-neub, ynbTpa3ByKOBas AMArHOCTUKa B TEXHUKE,



HpOCKHHOHHBIﬁ alrrapar, BOJOKOHHAA OIITHKA, COJTHCUHAA 6aTape$1, CIIYTHHKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SHCPICTHUKA U SKOJOIMYCCKHC aACIICKThI e Pa3BUTHA.



IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEIHET'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATDI

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  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE KUZHEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOLIECCE PEaU3allMi OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEJILHON IEATEIIBHOCTH, B TOM YMCIIE B YACTH:

IrPaXKAAHCKOr0 BOCIIMTAHUSA:

e C(OPMUPOBAHHOCTH  TPAXKIAHCKOW  MMO3UIMH  OOYyYalolIerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCHICKOr0 OOIIECTBA;

e TMPUHATHE TPAAUIIMOHHBIX OOIIEYEIIOBEYECKUX T'YMAaHUCTUUECKUX H
JEMOKPAaTHYECKUX LIEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOmiecTBa, Yy4YacTBOBaTh B CAaMOYIpaBJICHUHM B 00pa3oBaTEIbHOU
OpraHu3aluu;

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 POCCUICKOM IpaKJaHCK O UJEHTUYHOCTH,
MIaTPUOTU3MA;

e IIEHHOCTHOE OTHOLIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUUCKUX YUYEHBIX B 007aCTH QU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

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

e CIIOCOOHOCTH OLIEHMBATh CUTYAlMI0 M MPUHUMATh OCO3HAHHBIEC PEUICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM
YHUCJIE B IEATEIIBHOCTA YYEHOTO;

e OCO3HAHUE JIMYHOIO BKJIaJ|a B TOCTPOEHUE YCTOMYMBOrO OYIYILETO.

3CTETHYECKOr0 BOCIIMTAHUSA:

e OCTETMYECKOE OTHOLICHHE K MHpPY, BKIKOYAsA OCTETUKY HAy4YHOIO
TBOpPYECTBA, MPUCYIIETO (PU3NUECKON HAYKeE.

TPYAOBOIr0 BOCIIMTAHUS:



MHTEpEC K pa3iuuHbIM chepam npodeccuoHaIbHON AESITeIbHOCTH, B TOM
YUCJie CBA3AHHBIM C (U3MKOW U TEXHHUKOM, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oyayliel mpodeccuu U peam30BbIBaTh 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
XapaxkTepa SKOJIOrHYeCKUX Mpolem;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE ICUCTBUM B OKPYKAKOUICH Cpele 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 MUPOBO33PEHHUSI, COOTBETCTBYIOLIEI'O 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

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

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 LIEIISIM, OLICHUBATh PUCKU ITOCIEICTBUI AEATEIBHOCTH;
KOOPAUHUPOBATb M  BBINOJHATH padOTy B YCIOBUSX PEAIbHOIO,
BUPTYaJIbHOI'O 1 KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEILICHUH KU3HEHHBIX IPOOJIEM.

Bba3oBble ucciaenoBarebCKue 1eiCTBHA .

BJIaJIETh HaYYHOH TEPMUHOJIOTHEH, KIFOYEBBIMHA TOHATHUSMH 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
COZIepKaHUsI, IPUMEHEHHUIO PA3IMYHbIX METO/I0B IO3HAHMS;

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 TMPUYMHHO-CJICJICTBEHHBIE CBS3M W aKTyalIM3HpPOBaTh 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 UX JIOCTOBEPHOCTD, MPOTHO3UPOBATh 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 TIEPEHOCHTh 3HAHMSA 10 (U3HKE B TMPAKTUYECKYI0 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 ¢ undgopmanmeii:

BJIaJIETh HABbIKAMHU TOJNy4yeHUs MHGOpManuu (PU3HUECKOTO COAEpNKaHUS
U3 UCTOYHUKOB Pa3HbIX THUIOB, CaMOCTOSITEIbHO OCYILECTBIATH IOUCK,
aHalu3, CHUCTEMAaTH3alMI0 M HMHTEPHpPETAli0 MH()OpPMALMKU Pa3IUIHBIX
BUJIOB U (hOpM TIPECTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OpMaLINK;

UCIIOJIb30BaTh CpelICcTBa HWH(GOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIIEHUU  KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIIOJICHUEM TpEeOOBAaHUN HPrOHOMUKH,
TEXHUKHA O€30MACHOCTH, TUTHEHBI, pPECypcoCcOEepeKeHUs, MPaBOBBIX H
TUYECKUX HOPM, HOPM HH(OPMaLIMOHHON O€30MMaCHOCTH;

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 OOIIEHWE Ha Ypokax (U3UKA W BO BHEYPOUHOU
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
WHJUBUyaTbHON pabOThI;

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
JNEeWCTBUH, pacIpeiesisiTh POJIM C YIETOM MHEHUN Y9aCTHUKOB, 0OCYXKIaTh
pe3yabTaThl COBMECTHOM paboTHI,

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

Npeajaratb HOBBIE MPOEKThI, OLICHUBATh HJIEH C IO3ULUU HOBHU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKOW 3HAUMMOCTH;

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

PeryasiTuBHbIe YHUBepPCcaJIbHbIe YUeOHbIE [1eiiCTBHUSA
Camoopranuzanus:

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

CaMOCTOSITEJTbHO COCTABIIATH TUIAH PEIICHUs] PACUETHBIX U KAYECTBEHHBIX
3a7a4, IUIAH BBIMOJHEHUS MPAKTUYECKOW padOTHI C YYETOM HMMEIOIIMXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUN;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM;

pacliupsTh ~ paMKH  y4eOHOro TpeaMera Ha  OCHOBE  JIMYHBIX
IIPEATIOYTECHHM;

JieJaTh OCO3HAHHBIM BBIOOp, apryMeHTUpPOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTH 3a PELICHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTp 0J1b, AMOIUOHAJIbHbIN HHTE/JIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBBI B JICSITEILHOCT,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISIM;

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

HCIIOIBh30BaTh TPUEMBI pedJeKCHUU I OIICHKH CHUTYalluH, BbIOOpa
BEPHOTO PEIICHHUS;

YMETh OIICHHWBATh PUCKU M CBOCBPEMEHHO NMPUHUMATHh PEHICHUS IO UX
CHWKECHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYTUX MpPU aAHAIN3E PE3YJIbTaTOB
JIESITEILHOCTH;

MpPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKN U JIOCTOMHCTBA,

MPUHUMATh MOTHUBBI M APTryMEHTBI JPYIMX IPU AHAIU3E PEe3YJIbTAaTOB
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

COBEPIIEHCTBYETCS HYMOIIMOHAIILHBIN WHTEJUIEKT, MIpEANOIar afoIuii
c(hOpMUPOBAaHHOCTb:
e CaMOCO3HAHHWA,  BKJIOYAIONIETO  CIOCOOHOCTh  MOHUMAaTh  CBOE

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

CaMOpETyJUPOBAHMS, BKIFOYAIONIETO 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, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JCHCTBOBATH, UCXOJS W3
CBOMX BO3MOXHOCTEH;

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

COIIMATTbHBIX ~ HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh  BBICTpaMBaTh
OTHOIICHUS C APYTMMH JIIOJIbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiath KOHGIUKTHI.

[TPEJAMETHBIE PE3YJIbTATEHI



K xouiny oOyuenust B 10 knacce mpelMETHbIE Pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJIKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OO0 yUAIOIIUXCS YMEHUI:

MOHUMATh POJb (PU3UKK B  SKOHOMHYECKOH, TEXHOJIOTUYECKOM,
HKOJIOTMYECKOM, COIMATILHOM M ATUYEeCKOM cdepax AesaTenbHOCTH
YeJI0OBEKa, pOJib U MECTO (PM3UKU B COBPEMEHHOW HAyYHON KapTHHE MUpAa,
3HAYEHHE OIUCATEIbHOM, CHUCTEMATU3UPYIOIICH, OOBICHUTEILHON W
MPOTrHOCTUYECKOW  (QYHKIUN  (QU3UYECKOM TEOpUHM —  MEXaHHKH,
MOJICKYJISIPHOM (DM3UKH M TEPMOJUHAMUKH, POJb (PU3UYECKOW TEOpUH B
(dbopMUpOBAHUY TIPEICTABIICHUN 0 (U3MUECKON KApTUHE MUPA;

paznuyaTh YCJIOBUS TNPUMEHUMOCTH Mojeiel ¢GU3MYecKHuX Tel U
MPOIECCOB  (SIBJICHWI): WHEpIHATbHAS CHCTeMa OTCYETa, aOCOIIOTHO
TBEPIOE TEIO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUYKCHMUE,
CBOOOJIHOE TMajieHue, aOCOMOTHO yrpyras jaedopMmanus, aOCOIIOTHO
yIpyroe u abCOMOTHO HEYMPYTroe CTOJKHOBEHUS, MOJIETH Ta3a, KUIKOCTH
U TBEPAOro (KPUCTAIUIMUECKOr0) Tela, UleabHbIM ra3, TOUCUHBIA 3apsij,
OJTHOPOJTHOE 3JIEKTPUUYECKOE TIOJIE;

paznuyaTh yCJIOBUS (TpaHUIlbl, 00JacTH) MNPUMEHUMOCTH (PU3HMUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMN XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCITOIb30BAHNS YACTHBIX 3aKOHOB,;

aHATM3UPOBATh M OOBACHATH MEXAHMYECKHE TIPOLECChl U  SBIICHUA,
UCIIOIb3Ysl OCHOBHBIE MOJIOKEHUSI M 3aKOHBI MEXAaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO JBIKCHHS, (OPMYJbl KHHEMAaTHKA PaBHOYCKOPEHHOTO
JBIDKEHUS, TpeoOpasoBaHus ['amuiest aii CKOPOCTH W TEPEMEIICHHS,
3akOHbl HpBIOTOHA, TIPUHUKUN  OTHOCUTEIBHOCTHM [ amuies, 3aKOH
BCEMUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbca U MEXaHUYECKOU
SHEPrUH, CBSI3b PabOThl CWJIbI C M3MEHEHHWEM MEXaHWYECKOW SHEpruu,
YCJIOBUS paBHOBECHUsS TBEPAOro Teja), MOpU HTOM HCIOIH30BaTh
MaTEMATUYECKOE BBIPAXKECHHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpa3oBaHuil [ anues, BToporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHHS UMIYJIbCa U
MEXaHUYECKOUN YHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS,

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOIECCHl U SBJICHUS, UCIIOIb3YS
ocHOBHble monoxeHuss MKT u 3akoHBI MOJEKYISpHOHM (QU3HKKA U
TEpMOAMHAMHUKHA (CBA3b JABJICHUS UACAIBHOTO Ta3a CO CpeaHeu
KUHETUYECKOW SHEPrued TEIUIOBOrO ABMIKEHUS M KOHLIEHTpPAUHMEH €ro
MOJIEKYJI, CBA3b TEMIIEPAaTyphl BEIIECTBA CO CPEOHEW KUHETHUYECKOU
SHEPryeu TEMJIOBOTO JBUXEHHS €r0 YaCTHI, CBS3b JABIICHUS HUICAIHHOTO
raza C KOHUEHTpPAIIMEW MOJEKYJI U €ro TEMIIEpaTypor, YpaBHEHHE
Menneneesa—Kmaneiipona, mnepBbld 3aKOH TEPMOAWHAMUKHU, 3aKOH



COXpaHEHHUs! PHEPruu B TEIUIOBBIX MPOIECCax), MPU 3TOM HCIHOIb30BaTh
MaTeMaTu4YecKoe BBIPAKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KianenpoHa;

aHAJIM3UPOBATh U  OOBACHATH DJIEKTPUUECKUE SIBJICHUS, MCIIONb3Ys
OCHOBHBIE TIOJIO)KEHHSI M 3aKOHBI JIEKTPOAMHAMUKH (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH KyioHa, NOTEHIIMAIBHOCTh
ANEKTPOCTATUYECKOTO TMOJsl, MPUHLHUII CYNEPHO3ULHUNA 3IEKTPHUUECKUX
MoJIEH, MPU ATOM YKa3biBas YCJIOBHUS IMpUMEHUMOCTH 3akoHa Kymona, a
TaK)K€ IMPAKTUYECKH BAKHBIE COOTHOILUEHMS: 3aKOHbI OMa Juid ydacTka
UenyM YU JUIA 3aMKHYTOM DSJIEKTPUUYECKOW Lienu, 3akoH Jlxoyns—JIenua,
npasuia Kupxroga, 3akonsr @apajes A 3J1eKTpoan3a);

OINHUCHIBATh (HU3MUYECKHUE MPOIECCHl M SBICHUS, HUCIHOJb3YS BEINYUHBL:
IIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€la U CUCTEMBI TEJ, CHIIA,
MOMEHT CWJIbI, JaBJ€HUE, [OTEHUUAIbHAs JHEPrusi, KUHETUYECKas
DHEPrusi, MEXaHU4YecKas dHEprus, padoTa CHIIbI, LIEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIA YIPYIOCTH, CHJIAa TPEHUS, MOIIHOCTD,
SHEPrus B3aUMOJCHCTBUSA Tela ¢ 3eMiI€id BONM3M €€ TMOBEPXHOCTH,
HEprust ynpyroil nedopManuu MOPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abconroTHasl TeMmIiepaTypa Teja, padoTa B TEPMOAMHAMUKE, BHYTPEHHSS
SHEpPrusi WUICATLHOTO OJHOATOMHOIO raza, pa0oTa HAealbHOro rasa,
OTHOCHUTEJNIbHAS BJAXHOCTh Bo3Ayxa, KIIJI wuaeasbHOro TEmIoBOro
JIBUTATEIISA; AJIEKTPUUECKOE I10JI€, HANPSKEHHOCTD JIEKTPUYECKOrO IOJS,
HanpspDKEHHOCTh  MOJIE  TOYEYHOI'O 3apsA/a WM 3apsDKEHHOrO Iapa B
BaKyyM€ U B JIUPJIEKTPUKE, MOTEHLUHAN 3JEKTPOCTATHUECKOrO IOJI,
pa3HOCTh  MOTEHUMANOB, JJIGKTPOABWXKYILIAs  CHJIA, CHJIA  TOKa,
HaIllpsDKEHUE, MOIIMHOCTh TOKA, JJIEKTPUYECKas €EMKOCTh IUIOCKOIO
KOHJIEHCATOpa, CONPOTUBIEHUE YYacTKa LENH C IOCJIEI0BATEIbHBIM H
NapajlIeIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPIUs IEKTPUUECKOr0 MOJIs
KOHJIEHCATOpa;

OOBSICHATH ~ OCOOEGHHOCTM  TPOTEKaHUs  (U3WYECKUX  SIBICHUM:
MEXaHUYECKOE JBIIKEHUE, TEIUIOBOE JIBHJKCHHE 4YacTHI] BEIECTBa,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHUE, Nu(dy3us, ucrnapeHue,
KUIIEHUE U KOHJEHCAlUs, IIJIaBICHUE U KPUCTAILTU3allHs, HAllPaBJICHHOCTh
TEIUIONEpEAAaUt, IEKTPU3ALUs TeN, SKBUIOTEHIUAIBHOCTD TOBEPXHOCTH
3apsKEHHOT O IPOBOAHUKA;

IPOBOJIUTH UCCIEIOBAaHUE 3aBUCHUMOCTH OJJHOW (PM3NYECKON BEIHUYUHBI OT
Ipyrod C  HUCIOJIb30BAaHUEM  MPSAMBIX  U3MEPEHUW, TMpU  ITOM
KOHCTPYUpPOBaTh YCTAHOBKY, (DUKCUPOBATH pPE3yNbTaThl MOJIYYEHHOU
3aBUCUMOCTH (PU3MYECKMX BEIUYMH B BHAE TIpadUKOB C Y4ETOM



aOCOIOTHBIX MOTPEUTHOCTEN U3MEpPEHUH, JIeaTh BBIBOJIbI IO pe3ybTaTaM
WCCIIEI0BaHNS;

MPOBOAUTh KOCBEHHBIE H3MEPEHUsSI (U3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHMAJbHBIA METOJ H3MEPEHMs], OLIEHHWBAaTh aOCOJIOTHBIE U
OTHOCHUTEJNIbHBIE TOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IIPOBOAUTH OIBITHI MO MPOBEPKE MPEMIOKEHHONW TMITOTE3Bl: TUIAHUPOBATH
HKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTAIbHYIO YCTaHOBKY, aHAIIM3UPOBATh
MOJIYUCHHbIE PE3YNbTAaThl U JENaTh BBIBOJ O CTATyce MPEAJIOKEHHOU
TUIOTE3bI;

coOJIro1aTh TpaBujIa OE30MacHOro TpyJa MpU MPOBEISHUM UCCIICIOBaHUN
B paMKax y4yeOHOro OJKCIHEpMMEHTa, MpPaKTHKymMa ©  ydeOHO-
UCCIIEIOBAaTENbCKOM W MPOEKTHOW JEATEIbHOCTH C HCIIOIb30BAaHUEM
U3MEPUTEIbHBIX YCTPOMCTB U 1a00paTOPHOr0 000PY10BAHMUS;

pemare pacuy€THBIC 3a7a4d C SIBHO 3aJaHHOM W HESBHO 3aJaHHOU
bu3nyuecKoll MOJENbI0: Ha OCHOBAaHWMU aHalld3a YCJIOBHUS OOOCHOBBIBATh
BEIOOpD (pU3MUYECKOW MOJENH, OTBEUarIeld TpeOOBaHMWIM  3amadw,
OpUMEHATh  (POPMYJBL, 3aKOHBI, 3aKOHOMEPHOCTM U  IOCTYJaThl
¢u3nyecKux TEOpPUM NpU HCIOIB30BAHUM MAaTEMATUYECKUX METOOB
pellIeHus 3a71a4, TPOBOAUTh PAacu€Thl HA OCHOBAaHUU MMEKOUINXCS JaHHBIX,
AHAIN3UPOBATh PE3YJIBTATBl M KOPPEKTUPOBATH METOABI PELICHHS C
Y4€TOM MOJIYYEHHBIX PE3YyJIbTaTOB;

pelaTh KadyeCTBEHHbIE 3a/adyd, TpeOyrollne NPUMEHEHUs 3HAHUNA U3
pa3HbIX pa3esioB Kypca (PU3UKH, a TaKKe UHTErpali 3HaHU M U3 Apyrux
MPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PacCyKJIECHUI ¢ OMOPOM HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pu3MYecKue SBICHUS;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAHHUS [ OOBSICHEHHS OCHOBHBIX
NPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOICTB
Y TEXHOJIOTHYECKUX MTPOIIECCOB;

NPUBOJIUTH TPUMEPHl BKJAJa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHUE HAYKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHA;

aHAJIM3UPOBATH M OLIEHUBATH MOCJEICTBHS OBITOBOM M MPOU3BOJCTBEHHON
JESATEIbHOCTH 4YEJIOBEKa, CBSI3aHHOW € (PM3MYECKUMHU MPOLECCaMH, C
MO3ULUKA 3KOJOTUYECKON 0€30MacHOCTH, MPEACTABICHHUN O palliOHAIIBHOM
IIPUPOAOIIOJIB30BAHNN, a TAKKE PAa3yMHOM HCIIOIb30BAHUU JIOCTHIKEHUI
HAYKM M TEXHOJIOTUM JUIsl JalbHEHIIEro pPa3BUTHUS YEIOBEUECKOIO
00I1IeCTBa;



IPUMEHATh Pa3IMyYHbIe CIIOCOOBI paboThl ¢ MH(poOpManuen (pusnueckoro
COZCpXaHUsI C HCHOJb30BAaHUEM COBPEMEHHBIX HH(OPMAaIIMOHHBIX
TEXHOJIOTUW, MPU 3TOM HCIIOJIb30BaTh COBPEMEHHbIE HH(MOPMAIIMOHHbBIE
TEXHOJIOTUM JJIsl TIOMCKA, MepepadOTKH U TpEeAbsABICHUS Y4YeOHOH u
HayYHO-TIOMYJISIPHOM MH(OpMAaLMK, CTPYKTYPUPOBAHUS U UHTEPHPETALUN
uH(boOpMaMy, MNOJYyYEHHOW M3 pa3jIMYHbIX MCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBAaTh  MOJY4aeMyl  MH(OpPMAlMIO U 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
BBITOJIHEHHUS TPOEKTHBIX U y4eOHO-UCCIIEA0BATENbCKUX PadoT;

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 PACCMaTPUBAEMOM TPOOIIEMBI;

MPOSBIISATh MOTUBALMIO K Oyaylieil npoeCCHOHAIBHON AESITEIbHOCTH MO
CHELMATBHOCTAM (PU3HKO-TEXHUYECKOTO IPOPHIISL.

K xonuy oOyuenuss B 11 knacce TipelIMETHBIE pe3ylbTaThl Ha YriyOJEHHOM
YPOBHE JOJKHBI OTPpaKaTh C(POPMUPOBAHHOCTD Y OO0 y4aIOIIUXCS YMEHUI:

MMOHUMATh POJb (PU3UKK B  OKOHOMHYECKOH, TEXHOJOTHYSCKOM,
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 DPA3BUTHH, 3HAYEHUE ONMUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENTbHOW W MPOTHOCTHYECKON (PyHKUMI (DU3HuecKoil Teopuu —
ANEKTPOAUHAMUKHY, CIIELMAIIBHOM TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOU
¢u3uku, ponb (usnueckoll Teopuu B (HOPMUPOBAHUU IPEICTABICHUN O
busnyeckoil KapTUHE MUpPA, MECTO (PU3HUECKON KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IPUPOJE;
pa3nuyarth YCJIOBHS NPUMEHHMMOCTH Mojeled (U3HYECKUX Tel H
IPOLIECCOB  (SIBJICHUI): OJHOPOJHOE DJIEKTPUUECKOE U  OJHOPOJIHOE
MarHMTHOE I0JIs, TAPMOHUYECKUE KOJeOaHusl, MaTeMaTUYEeCKUIl MasiTHUK,
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, MOHMMATh BCEOOIIMH XapakTep (DyHIaMEHTAJbHBIX 3aKOHOB U
OrPaHUYEHHOCTh UCMOJIb30BaHUS YACTHBIX 3aKOHOB,;



aHAJIU3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SBIICHUA,
UCIIONb3Ysl OCHOBHBIE TIOJIOXKEHUSI W 3aKOHBl JJEKTPOJUHAMHUKH U
CHEMAIbHOW  TEOPUM  OTHOCHUTEILHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsana, cwia Awmmepa, cwia JlopeHna, 3akoH
AJEKTPOMArHUTHOW  WHAYKUMHM, T1paBwio  Jlenma, cBa3p  O/(C
CAMOMHIYKLIMH B D3JIEMEHTE DJJEKTPUYECKOW MEeNH CO CKOPOCTHIO
M3MEHEHHUS]  CHJIbI  TOKa,  MOCTYJaThl  CHEHUAIbHOM  TEOpUU
OTHOCUTEJIbHOCTH DUHINTEITHA);

aHAIM3UPOBATH M OOBSCHATH KBAHTOBBIC TIPOIIECCHI U SIBJICHUS, UCTIOIb3YS
MOJIOKEHUS] ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OWHINTEHHA IS
doroapdexra, mepBeld U BTOpoM mocTydarel bopa, mpuHUHI
COOTHOIIIEHUsI HeomnpeaenéHHocTel ['eiizeHOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO M MAcCCOBOTO YMCEN U DHEPrUU 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 TOJIsl, MarHUTHBIN IOTOK, cujla AmIiepa, UHIYKTUBHOCTb,
ANEKTPOABMKYIIAA CUJa CaMOMHAYKLIMHU, 3HEPrusi MAarHUTHOTO TOJsS
MPOBOJIHMKA C TOKOM, PEIATUBUCTCKUN HWMIYJbC, IOJIHAs SHEPrus,
SHEPrus TOKOSI CBOOOJHON 4YacCTHIbl, DHEPrusi M HUMIYJIbC (DOTOHA,
MacCOBO€ YHUCIIO U 3apsij apa, SHEPTUs CBS3H SApa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKaHUS  (PU3UYSCKUX  SIBICHUIMA:
AIIEKTPOMArHUTHasl UHIYKIUs, CAMOMHIYKIIUS, pE30HAHC, MHTepdepeHus
BOJIH, JAupaKius, JUCHEPCHsi, TOJTHOE BHYTPEHHEE OTpaKCHHUE,
dbotoanexktpuueckuii 3¢dext (borodddext), anbda- u Oera-pacrajbl
aaep, raMMa-u3iaydeHue saep, (U3NYeCKue NPUHIUIBI CIEKTPaTbHOTO
aHanmu3a u paboTHI Jla3epa;

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

CTPOUTH U300paKEHHE, CO3/1aBAEMOE MJIOCKUM 3€PKaJioM, TOHKOW JIMH30M,
Y PaCCUMUTHIBATh €0 XapaKTePUCTUKH;

MPUMEHATH OCHOBOIIOJArallie ACTPOHOMHYECKUE MOHATHS, TEOPUU U
3aKOHBl JJIi aHaiM3a U OOBACHEHMS]  (PU3MYECKUX  MPOIIECCOB,
MPOUCXOIAIIMX B 3BE37aX, B 3BE3HBIX CUCTEMAax, B MEXKIaJaKTHUECKOU
cpelie; NBMKEHUS HEOSCHBIX TeJ, BOJIIOIUH 3BE3T U BeeneHHoil;
MPOBOAUTH HCCIEHOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHMH C
HCIIOIb30BAHUEM TMPSAMBIX HU3MEPEHUH, TPH ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpOBAaTh pe3yiabTaThl TOJYUYCHHOW 3aBUCHUMOCTH



¢u3nyecKkux BEIWYUH B BHUJAE TpaQUKOB C YYETOM aOCOIHOTHBIX
NOTPEIIHOCTE  W3MEPEHWM, JAeNaTh  BBIBOABI IO  pe3yjbTaTam
UCCIIE/I0BaHNUS;

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

OIHMCHIBATh METO/IbI MTOJIYYEHHSI HAYYHBIX aCTPOHOMUYECKUX 3HAHMIA;
coOroaaTh MpaBmwiia 0€30MacHOTO TPyAa MPH MPOBEACHUU HCCIIEIOBAHUMA
B paMmMKax ydyeOHOro OJKCIEpUMEHTa, MpPaKTHKyMa M  ydeOHO-
HCCIEA0BATENBCKOM M IPOEKTHOM JEATENIBHOCTH C MCIOJIB30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U JIAOOPAaTOPHOI0 000PY1OBAaHUS;

pemate pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOM
(¢u3nYecKol MOJENbI0: Ha OCHOBAaHWMU aHaliM3a YCJIOBHS BBIOMPATH
¢usnyeckue MOJENM, OTBEYaloIlhe TpeOOBaHUSAM 3aJauM, NPUMEHSTh
(bopMyJbl, 3aKOHBI, 3aKOHOMEPHOCTU M TOCTYJIAThl (PU3UUECKUX TEOPUH
IPU  HWCIIOJIb30BAaHUM MaTeMaTUYECKUX METOJOB pElIeHUs 3ajad,
MPOBOAUTH PACYETHl HA OCHOBAHUM MMEIOIIMXCS JTAHHBIX, aHAIM3UPOBATh
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 E€CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAaWBaTh JIOTHYECKYIO
LENOYKY pacCyKJIE€HUI ¢ OMOPON Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pu3NYECKUE SBJICHUS,

UCIIOJb30BaTh TEOPETUYECKUE 3HAHMUS [l OOBSICHEHHS OCHOBHBIX
NPUHILIUTIOB PabOThl U3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOICTB
Y TEXHOJIOIMYECKUX MPOLECCOB;

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

aHAJIM3UPOBATH U OLIEHUBATh MOCJEACTBHS OBITOBOM M MPOU3BOJCTBEHHON
JESATEIbHOCTH 4YeJIOBEKa, CBA3aHHOM C (U3MUEeCKHMMM IpoLeccaMu, C
MO3ULUKA 3KOJOTUYECKON 0€30MacHOCTH, MPEACTABICHHUN O palliOHAIIBHOM
MPUPOAOIOJIB30BAHUHU, a TAKKE Pa3yMHOM HCIIOJIb30BAaHUU JTOCTHKEHHM



HAyKM W TEXHOJNIOTUWA Ui JaJIbHEHIIEr0 pa3BUTUS YEJIOBEUECKOIO
oO11ecTBa;

NPUMEHSATh Pa3IUYHbIe CIOCOObI paboThl ¢ MH(MOpMaKel (HU3NIecKoro
COZCpXaHUsI C HCHOJb30BAaHUEM COBPEMEHHBIX HH(OPMaIMOHHBIX
TEXHOJIOTUH, MPU 3TOM HCIHOJb30BAaTh COBPEMEHHBbIE MH(OPMALUOHHBIE
TEXHOJIOTUM JJIsi TOMCKA, MepepadOTKU W TpEeAbsSBICHUS Y4YeOHOH u
HAy4YHO-TIOMYJISIPHOM MH(OpMALIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALIUU
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;

POSIBIIATH OpraHu3alOHHBIC u MO3HaBaTEeIbHbBIE YMEHUs
CaMOCTOATEJILHOTO ~ IIPUOOPETEeHUs] HOBBIX 3HAHUU B  IpoLecce
BBITTOJIHEHHUS TPOEKTHBIX U y4eOHO-MCCIIEA0BATEIBCKUX paboT;

paboTarh B TpYIIE C HCIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX PpOJIEH,
IUIAHUPOBATh pabOTy TPYIIIbI, pAUOHAIBHO PacHpeesaTh ACSITENbHOCTh
B HECTAHJIAPTHBIX CUTYallMAX, aJeKBaTHO OIEHUBATh BKJIAJ KaXJOTO H3
YYaCTHUKOB T'PYIIIBI B pEIICHUE pPaccMaTpUBaeMoOn IPOOIEMBIL;

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



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoasnsie | IlpakTuyeckue
n/n NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. HAYUHBIM METO/I IIO3HAHUSA ITPUPO/IbBI
. but6mmoreka [JOK
1.1 Hayunslii MeTO TO3HAHUSA TPUPOABI 6 https://m.edsoo.ru/f16b68d7
Hroro no pazueiy 6
Paznen 2. MEXAHUKA
Bbu6morexa IIOK
2.1 K 1 1
HHeMaTHia 0 https://m.edsoo.ru/f16b68d7
bub6mmoreka [JOK
22 Auramiia 10 https://m.edso0.ru/f16b68d7
. bubmmoreka [{OK
23 | Cramiia mEproro Teta > 1 https://m.edso0.ru/f16b68d7
but6mmoreka [JOK
24 3 10 1
AROERS CORpEREEi 8 Mesae https://m.edsoo.ru/f16b68d7
Hroro no pazueiy 35
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKHHE€THY €CKOM TeOPUH 15 1 Eggsll;lr?q?:gsaogrou}:l 6b68d7
bu6moreka IIOK
3.2 Tepmoannamuka. T eryIoBbIe MaITUHbBI 20 1 https://m.edsoo.ru/f16b68d7
3.3 ArperaTtHbie cocTossHUS BeniecTBa. Da3oBbie 14 1 bubmmorexa [{OK
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TIEePEXOBI https://m.edsoo.ru/f16b68d7
Hroro mno pazneny 49
Paznen 4. JIEKTPOAUMHAMMUKA
but6moreka [JOK
4.1 24
MEKTPHIECKOE MOle https://m.edso0.ru/f16b68d7
. . bubmmoreka [JOK
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Hroro no pazneny 54
Pa3xen 5. PU3HUYECKUN NPAKTUKYM
. bu6mmoreka [JOK
5.1 o 16 16
VISHACCICHI HpAKTHEyM https://m.edsoo.ru/f16b68d7
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bu6mmoreka [JOK
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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
Uroro no pazneny 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 Si7[pa ¥ 3JIE€MEHTaAPHbBIX 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
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€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 rpaduku

14 JIBixeHue Tena, OpoIeHHOro 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 MTOJIHOE
YCKOpEHHE
16 KonTponsHas pabora mo teme bubmorexa [JOK

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

[TepBr1if 3akoH HbtoTOHA.
WNHepunanbHble CHCTEMBI OTCUETA.

bu6moreka [JOK

17
[TpuHumn otHocUTENBHOCTH ["anmies. https://m.edsoo.ru/5a9e4a64
HewunepruanbHbie 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
MHEPTHOM Macchl
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 v 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
NMrynbe cuiibl 1 UI3MEHEHUE 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 KUHETHYECKOU dYHEPrUU
. 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 MEXaHHUYECKOW SHEPrUun
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
Hudodysus. bpoyHoBckoe aBmxeHne
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 MenneneeBa-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 a0COMIOTHOM TEMITEpaTyphl
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 "OcHoBsl MKT" https://m.edso00.ru/09d12fd8
56 KontponpeHas padora o reme "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 CTOpPaHuA TOILJIMBa

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. AHU30TPONHS 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
epopMmaru TBEPIOro TENA.
Aedop P bu6mnoreka [JOK
83 Pactsbxenue u cxatue. Ciapur. Moy
. https://m.edsoo.ru/dalaabl0
FOura. IIpenen ynpyrux aedopmaruit
TermoBoe pacmMpeHue KUJIKOCTEN U
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
DneMeHTapHBIN AIIEKTPUUECKHUM 3aps.

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
HaIpsHKEHHOCTH 3JIEKTPUYECKOT 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 . N https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEYHOMU TIIIOCKOCTH

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

105 JIManeKTpUKY ¥ MOTyNPOBOAHUKH B bu6mmoreka [IOK

SJICKTPOCTATUYCCKOM I10JIC

https://m.edso0.ru/060ebab5
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Konpnencarop. Di1eKTpoEMKOCTH

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



https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51

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 Pemterite sana https://m.edso00.ru/6761bfOf
MOUIHOCTh ANEKTPUUYECKOTO TOKA.
125 TeHI:'IIOBaSI MO HZI())TI: BBIJICTISIEMas Ha brtmmorexa [IOK
HI » PR https://m.eds00.ru/99750a6f
pesucrope
bubmioreka [IOK
126 Pemenue safa https://m.edsoo.ru/eb72fc24
127 OJIC u BHYTpEHHEE CONPOTUBIICHHE 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 npu6opsl 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 MPU PAaBHOYCKOPEHHOM
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
KOHHUYECKOI'0 MasiTHUKA OT €ro
napameTpoB"

150

du3nuecKkuii MPakKTUKYM 10 TEME
"N3MepeHne paBHOACHCTBYIOIIEH CHIIbI
IpU ABUKEHUU OpycCKa 10 HaKJIOHHOM
mockoctu" uin "IIpoBepka 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 3aBUCUMOCTH CHJI
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
HAKJIOHHOMW TMJIOCKOCTH C IePEMEHHBIM
KO3 (hULIMEHTOM TpeHUS" WK
"N3ydyeHue ABUKEHHS T'py3a Ha Baly C
TpeHuem"

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

153

du3nuecKkuii MPaKTUKYM 110 TEME

bu6mmoreka [JOK
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"HccnenoBanue yCiaoBUl paBHOBECHS
TBEPAOTO TeJa, UMEIOIIIETO 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
"3mepenue ummysbca Tela 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 YHEepruH Teja 1o
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 TAPOB" UM
"N3mepenue abCoIFOTHOM BIaXKHOCTH
BO3/lyXa U OIIEHKa Macchl IapoB B
nomemenun". Ismepenne

KO3 pHIIHEHTa TOBEPXHOCTHOTO
HATSHKEHUS

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

158

DU3NUeCKUil MPAKTUKYM I10 TEME
"HabmroieHue npeBpalleHus 3Hepruu
3apsHDKEHHOr0 KOHJIEHCaTOpa B SHEPrHUI0
U3IIy4EHUs CBETOIMOoAA" WK
"N3ydeHne npoTeKaHus TOKA B LIENH,
coJieprKallei KOHAeHcaTop' Win
"Pacnipenenenue pazHoCTH
NOTEHIUAJIOB (HANPSHKEHUST) IPU
[OCJIEI0BATEIbHOM COECAMHEHUH
KOH/JICHCaTOpPOB"

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" umm "UccnenoBanue
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-aMIIEPHOM
XapaKkTepUuCTUKU auoaa"
PesepBHEIii ypok. O0001MIEHNE U
161 CI/ICTEM&TI/BZIII)I/ISI 3HAHUU II0 TEME BuGmorexa IJOK
" " https://m.edso00.ru/ed017d93
Kunematnka
PesepBHEIil ypok. O0001IEHNE U
162 CHCTEMaTHSZpHﬂ 3HaHH;'III 10 TEME bubmorexa LIOK
H https://m.edso0.ru/3149956b
"Jlunamuka"
PesepBHrlii ypok. O000mIEHNE U
163 CI/ICTIG)MaTI/BZpI/I?[ 3HAHUH 110 TEME Bubmiorexa [JOK
" B " https://m.edso0.ru/0f9752ac
CraTtuka TBEpIOro Tena
PesepsHblii ypok. O6001menne 1
164 CHCTzMaTHS:pH;I 3HAHWH 10 TEME Bubmorexa HOK
" B " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXpAaHCHHS B MEXaHHKE
PesepBubiii ypok. O6o0meHue u
165 crcTeMaTH3alvs 3HaHUH 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
Cuina 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 "MarautHoe 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 0 . bu6moreka [JOK
HHAYKINTH. LIOTOK BEKTOPA MATHITHOH https://m.edsoo.ru/b3efaOcl
WHYKIHAH
bu6moreka [JOK
16 OAC mraykH https://m.edso00.ru/48150bd8
17 3aKOH AEKTPOMAarHUTHON MHAYKIIUH 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



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726

WHAYKTUBHOCTH B LCIIHU IMOCTOAHHOI'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 TapMOHHUYECKUX 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 MY3bIKaJIbHBIX bubmorexa [JOK
,},] https://m.edsoo.ru/8ef587be
UHCTPYMEHTax
O06o001m1eHne 1 cucTeMaTH3aus
37 3HaHUU 1Mo TeMe "MexaHn4decKue bubmorexa TIOK
. https://m.edsoo.ru/eb84182f
KoseOaHus
38 DIeKTpOMarHUTHBIC KOJICOaHMS. bubmoteka IJOK
KonebaTenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyiia TomcoHa. CBA3b aMIIUTYIbI
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 > Hepel . https://m.edso00.ru/f97418ae
MOTpeOICHUE DJICKTPUUECKONH IHEPTUH
DKOJIOTUYECKUE PUCKH TPU
MPOM3BOCTBE DIEKTPOIHEPTUH.
49 Kp JIBT 2[1 I/ICHOJILBO]_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 yiaprpa3syk. lllymosoe 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
DJIEKTPOMAarHuTHOE 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 3amay Ha npuMeHeHNE

67 3aKOHOB OTPAXKEHUS U IIPEIOMIICHUS bubmorexa LIOK
P p https://m.edso0.ru/49d830a9
CBeTa
Xop nyuer B mpusme. {ucnepcus
. 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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KorepeHnTHble HCTOYHUKU. Y CIIOBUS

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", "Kopnyexyapio- bmorera L1OK
. T PHYCKYIAP 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
SHEpPruu 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 SHEPIreTUKHU

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

116

Meronsl perucrtpanuu u

HCCICAOBAHUS JICMCHTAPHBIX YaCTHUII.

@yHIaMEHTAIIbHBIE B3aUMO/IEN CTBHSL.
bapronbl, ME30HBI U JIETITOHBI.
[IpencraBnenue o CrangapTHOM

Moz enu. KBapk-riatooHHast MOAENb
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 nepruoaa cBOOOIHBIX
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 I[€NU
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 JIaTy: 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"

O06o01eHue U cucTreMaTu3anus
3HaHui. Ponb ¢pU3uKK 1 acTpoHOMUU B

. . bu6mmoreka [JOK
146 9KOHOMHYECKOM, TEXHOIOTHIECKOM, 1
N . https://m.edsoo.ru/ad6ddeed
COIMAJILHOM M 3THYECKOl cepax
JIeATeIbHOCTH YeJIOBEKa
O06o01eHre n CUCTEeMaTH3AITHS
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
(hopMHPOBaHUH MPEACTABICHHUI O
148 (bu3nyecKoil KapTUHE MHUpa, MECTO brbmiorexa LOK
. https://m.edsoo.ru/e7d400f4
(bU3NYECKOI KapTUHBI MUPA B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MMPEJCTABIICHUH O IPUPOJIC
149 O06o001eHre u CUCTEeMaTH3AITHS bu6moreka [JOK
3HaHui mo teme "Kunematnka" https://m.edsoo.ru/b032fc4b
150 O0001Ie e U cucTEMaTU3aLUs bu6mnoreka [JOK
3HaHui mo teme "Kunematnuka" https://m.edsoo.ru/4e31b507
151 O06o001meHne 1 cUCTEMaTH3aIHs bubmotexa [JOK
3HaHu# 1o teme "J{unamuka" https://m.edsoo.ru/2dfbafc5
O0001IeHrEe U cUCTEMAaTU3aLUs Eu6 OK
. noMoTeKa
152 3HaHUM o TeMe "CTaTuka TBEpIOro 1

Tema"

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



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
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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
TemnoBbie MaIUHBI"
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 CUCTEMATH3AIHS
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. O000IIEHNE U
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. O000N1IEHNE 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 aTOMHOIO siipa 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

10.1

IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

JleMOHCTpUpOBaTh Ha MpUMepax pojib U MecTo (GU3UKH B (OPMUPOBAHUU
COBPEMEHHOW HAay4YHOH KapTUHBI MUpA, B Pa3BUTUH COBPEMEHHON TEXHHMKHU
Y TEXHOJIOTUH, B IPAKTUYECKOM 1€ TEIIbHOCTH JTIOAEH

10.2

VYuuTeiBaTh TPAHUIBl NPUMEHEHHS H3Y4YEHHBIX (U3NYECKUX MOJEIEH:
MaTepuaibHas TOuKa, UHEpLHAJIbHAs CUCTEMa OTcuéra, a0COJIIOTHO TBEPIOE
TEJI0, UICAJIBHBIN I'a3; MOAEIU CTPOCHMS ra30B, )KUAKOCTEN U TBEPABIX TEI,
TOYEUHBIN 3JIEKTPUUECKUI 3apsil — IPU pelieHuu PU3NYECKUX 3a1a4

10.3

PacrioznaBaTh puznueckue siBieHus (IPoIecchl) U OOBICHATh UX HA OCHOBE
3aKOHOB MEXaHHUKH, MOJEKYJISIPHO-KUHETUUECKOM TEOpHUH CTPOECHMS
BEUIECTBA M JJIEKTPOJUHAMUKU: PAaBHOMEPHOE U PABHOYCKOPEHHOE
OpSAMOJIMHEHHOE JBI)KEHUE, CBOOOAHOE MaJCHHUE Tel, JBUKEHHE 10
OKPY)KHOCTH, WHEpIUs, B3auMmoneictBue tei; auddysus, GpoyHOBCKOE
JBIDKEHUE, CTPOCHHE KUIKOCTEH M TBEPABIX TEJ, U3MEHEHHE 00bEMa Ten
IpU HarpeBaHuM (OXJIAXKJIEHUM), TEMJIOBOE paBHOBECHE, HCIApEHHUE,
KOHJICHCalys, MUIABJIEHNE, KPUCTAUIN3alMs, KUIICHUE, BIIAXKHOCTh BO3/1yXa,
MOBBIIICHNE JIABJICHUS ra3a IPU €ro HarpeBaHWU B 3aKPBITOM COCYJI€, CBS3b
MEXAy MapaMeTpaMu COCTOSHMS I'a3a B M3OMPOLECcax; AIEKTpU3aLus Tell,
B3alMO/JICH CTBUE 3aPsII0B

10.4

OnuceiBaTh MEXaHHUYECKOE JBUKCHHE, UCIIONB3Ys (PU3NICCKUE BEITHMUNHBI:
KOOpJMHATa, MyTh, IEpeMElIeHIEe, CKOPOCTb, YCKOPEHHE, Macca Tefa, Cula,
UMITyJIbC ~ Tejla, KUHETHYeCKas »SHEeprusi, TMOTEHIHAIbHAS SHEprus,
MexaHudeckas pabora, MeXaHWYeCKas MOIIHOCTb, IpU OMHCAHUU
MPaBUJILHO TPAKTOBATh (PU3MUECKUH CMBICI HCIOJIb3YEMBIX BEJIWYWH, UX
0003HAYEHUS M EAMHHIIBI, HAXOAUTH (OPMYJIIbI, CBA3BIBAIOIIME JIAHHYIO
(GU3NYECKYIO BEIMYUHY C IPYTUMU BEIUYUHAMU

105

OnuceiBaTh M3yYCHHBIC TEIUIOBBIC CBOMCTBA TEN M TEIUIOBBIC SIBJICHMUS,
UCHoNb3ys (PM3MYECKUE BEIIMYUHBI: JIaBJICHHUE Ta3a, TEMIEpaTypa, CPeaHss
KHHETHY ecKast SHEPrus Xa0TUYECKOT0 JIBYKCHUS MOJIEKYJI,
CpEeIHEKBaJpaTUYHAsl  CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEMJIOTHI,
BHYTPEHHsIS dHEprusi, pabora rasza, Kod(Q(GUIHEHT MOJIE3HOTO EeUCTBHS
TENJIOBOTO JBUTATEIIS;, IPU OMUCAHUU TPABUIIHLHO TPAKTOBATh (DM3UUECKHUI
CMBICJI HCIIOJB3YEMbIX BEIUYMH, UX O0O3HAYEHUS W EAMHHIIBI, HaXOIUTh
(GOpMyJIBI, CBS3BIBAIONINE JIAHHYIO (DU3UYECKYI0 BEIUYUHY C JIPYyTUMH
BEITMYMHAM

10.6

OnuceiBaTh  HM3y4yEHHBIE  DJIEKTPUUECKHE  CBOMCTBA  BELIECTBA U
NIEKTPUUECKHUE SIBIEHUS (IIPOLIECCHI), UCHONB3YsSd (PU3NUECKUE BEIMUUHBI:




ANEKTPUUYECKUN 3apsii, DSJIEKTPUUECKOE I10J€, HANPsSKEHHOCTb IO,
MOTEHIIMAJ, Pa3HOCTh IOTEHIIMAIOB; IPU ONUCAHUU MPABUIIBHO TPAKTOBATh
(bU3NYECKUIl CMBICT UCIOJIb3YEMBIX BEIMYMH, HX 0003HAYEHUS U CUHUIIBL;
yKa3plBaTh ()OPMYIBI, CBSI3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEIUYUHY C
JOPYTUMH BEIMYUHAMHU

10.7

aHaJIM3UPOBATH (PU3MUYECKUE MPOIECCHl U SBJICHUS, UCIONb3Yys (prusnueckue
3aKOHBl M MPHUHIMIBL 3aKOH BcemMupHoro tarorenus, |, |l u |1l 3akons
HeloToHa, 3aKOH COXpaHEHMs] MEXaHHYECKOH SHEpruu, 3aKOH COXpaHEHUS
UMIyJIbCa, TPUHIUN CYNEPHO3ULUU CHJI, MPUHIUI PaBHONPABUS
MHEpPIUATbHBIX CHCTEM OTCU€Ta; MOJIEKYISPHO-KHHETHUYECKYI0 TEOPUIO
CTPOCHHUSI BEIIECTBA, Ta30Bble 3aKOHBI, CBS3b CpPEAHEH KHWHETHYECKOH
SHEPIruu TEIJIOBOTO IBMXKEHUS MOJIEKYJl ¢ aOCOIIOTHOM TeMIiepaTypoi,
NEepBBI  3aKOH TEPMOAMHAMUKHU; 3aKOH COXPAHEHUS 3IEKTPUUECKOIro
3apsja, 3akoH KysoHa; mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BBIPAXKEHUE M YCIOBHS (TPaHUIIBI, 00JIACTH)
IIPUMEHUMOCTU

10.8

OOBICHITL OCHOBHEIE MIPHUHIUIIBI JelicTBUS MalluH, HpI/I60p0B u
TCXHHUYCCKUX YCTpOﬁCTB; pa3jinvdaTb yCJ10BuUsd ux 0e30macHoro
HCIIOJIL30BAaHUS B IMTOBCEIHEBHOMN KU3HU

10.9

Brimmonssarts SKCIICPUMCHTBLI IO HCCICOOBAHUIO (1)I/I?>I/I‘~I€CKI/IX SIBJIEHUU U
MpoueCcCOB C UCITOJIB30OBAHUEM MIPAMBIX U KOCBCHHBIX HSMGPGHHﬁ; IIpu 5TOM
dbopMyrpoBaTh MpodieMy (3a7ady) U THIOTE3y Y4eOHOr0 dKCIEepUMEHTa,
COOMPpAaTh YCTAHOBKY U3 MPEIOKCHHOTO 000PYIOBaHHUS, TPOBOJAUTH OIBIT
1 GOPMYIHPOBATH BHIBOIBI

10.10

OcyuiecTBiIATh NpsMbIE U KOCBEHHBbIE M3MEPEHUs (PU3NUYECKUX BEIMUNH;
IIPU ATOM BBHIOMPATh ONTUMAJBHBIA CIOCO0 M3MEPEHHs U HCIOJIb30BATh
U3BECTHBIE METO/BI OLIEHKHU ITOIPEIIHOCTEN N3MEPEHUI

10.11

HccnenoBath  3aBUCUMOCTH  MEXAY (GU3MUYECKUMU  BEIMYMHAMH  C
WCIOJIb30BAaHUEM TIPSAMBIX HM3MEpPEHUH; TIpU ITOM KOHCTPYHPOBATh
YCTaHOBKY, (DMKCHUPOBAaTh  PE3yJIbTaThl  IMOJYYEHHOW  3aBHCUMOCTH
(¢u3nUecKuX BEJIMYMH B BHJAE TaOiuil U TpaduKOB, JENaTh BBIBOIBI I10
pe3ynbTaTaM UCCIIEIOBAHUS

10.12

CobuoaTh npaBuia 6€30MaCHOTO TPy/ia TP MTPOBEICHUH HCCICI0BaHUHN B
paMKax  y4eOHOro  OSKCIEpPUMEHTa, Y4eOHO-HUCCIICHAOBATEILCKOM U
MPOCKTHOM JICATEIIbHOCTU C UCIOJIb30BAHUEM HU3MEPUTEIBHBIX YCTPOMCTB U
J1a60paTOPHOTO 000PYIOBAHHUS

10.13

Pemate pacuérHple 3amauM C SBHO 3aJaHHOM (DU3MYECKOM MOeIblo,
HCIIOJIB3 Yy (I)I/ISI/I'—IGCKI/IG 3aKOHBI 1 IPUHIMIIBI; HA OCHOBC aHalin3a yCJIOBHA
3aJa4uu BI)I6I/IpaTI) (i)I/I3I/ILIeCKyI-O MO/JCIb, BBIACIATH (1)I/ISI/I‘IGCKI/IG BCIINYHHBI
u (opmyibl, HeoOXonuWMble ISl €€ pelleHHs, MPOBOAUTH PacUEThl U
OLCHUBATH PCAJIBHOCTD ITOJTYUYCHHOI'O 3HAYCHU A (bHSquCKOfI BCJIIMYNHBI

10.14

Pewats Ka4ECTBEHHBIC 3a7a4u: BBICTPanBaTh JIOTHYECKHU
HEMPOTUBOPEUYMBYIO LEMOYKY pPACCYyKIAEHUW C ONOpPOM Ha HU3YyYECHHBIE




3aKOHBbI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘~I€CKI/I€ SABJICHUSA

10.15

Hcnonp3oBaTh ~ HpU  pelleHHMH  Y4eOHBIX  3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE  TEXHOJOIMM s IOMCKA, CTPYKTYpUpPOBaHUS,
UHTEpIpEeTallud W MpeACTaBiICHUs Y4eOHOM M Hay4YHO-IOMYJISIPHOI
uH(popMaIMy, MONYYEHHOM U3 pPAa3IUYHBIX HCTOYHHUKOB, KpPUTHUYECKH
aHAJIM3UPOBATH MOJIYIaEMYI0 HHPOPMAIIUIO

10.16

[TpuBoANTH MpUMEpPHI BKJIaJa POCCHICKUX U 3apyOEKHBIX y4EHBIX -(DU3HKOB
B pa3BUTHE HAayKd, OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIET0 MHUpPa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHI

10.17

Hcnonp3oBaTh TeopeTHUECKHE 3HAHUS MO (U3MKE B TOBCEIHEBHOMN KU3HU
s obecrieueHus: 0€30MaCHOCTH HpU  oOpalleHuu ¢ npudopamMu U
TEXHUYECKUMH YCTPOWCTBAMH, U COXpaHEHMs 3]I0pOBbsl U COOJIIOJEHUS
HOPM 9KOJIOTHYECKOr0 MTOBEIEHHsI B OKpYKatolel cpeze

10.18

PaGotate B rpymnme ¢ BBHIMOJHEHHEM pPAa3JIMYHBIX COIHAIBHBIX POJICH,
TUTAHUPOBATH PabOTy TPYIIIBI, PAIMOHAIILHO PACIPENCISATh 003aHHOCTH U
IUTAHUPOBATh JCATEILHOCTh B HECTAHJAPTHBIX CHUTYallUsAX, aJeKBATHO
OLICHUBATh BKJAJ KaXJOr0 W3 YYaCTHUKOB TPYIIBI B peEIICHUE
paccMaTpHBaeMOM PoOIeMbl

11 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJjbTara
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IIpoBepsiemMble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

JleMOHCTpUpOBaTh Ha TIpUMEpaxX Pojib U MecTo (Gu3uku B (popMUpOBaHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH
U TEXHOJOTUH, B MPAKTUUYECKOW MAESITENbHOCTU JIOJEH, IIeJIOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTHHBI MU Pa

11.2

YuuTeiBaTh TpPAaHULBl NPUMEHEHHS H3Y4YEHHBIX (U3NYECKUX MOJEIEH:
TOYEUYHBIM JJIEKTPUYECKHM 3apsij, sAepHas MOJEIb aToOMa, HYKIOHHas
MOJI€/Ib aTOMHOI'0 SiApa IPH pelIeHnU (PU3NUECKUX 3a/1a4

11.3

PacnioznaBath (u3uueckue sBieHus (MPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB DJJIGKTPOJMHAMUKA U  KBAaHTOBOH (U3MKHU: DIEKTPUYECKas
IIPOBOIUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JeWCTBUA
TOKa, B3aUMOJICHICTBUE MAarHUTOB, 3JICKTPOMAarHUTHAas MHAYKLUS, AeHCTBHE
MarHUTHOTO TOJII Ha IMPOBOJHUK C TOKOM U JABWXKYILIMICS 3aps,
AJIEKTPOMAarHUTHbBIE KoJe0aHus u BOJIHBI, NpsIMOJIMHEIHOe
pacrpocTpaHeHHE CBeTa, OTpakeHUe, NpesoMiieHHe, HUHTepdepeHus,
IUdpakiys U MONIpU3aLUs CBETa, JUCIEPCUsl CBETa, (OTORIEKTPHUECKUI
apdext (hoTtoaddekT), cBeTOBOE AaBICHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIeKTpa  aToMa  BOAOpOJAa,  €CTeCTBEHHas M HMCKYyCCTBEHHas




PaaArOaAKTUBHOCTD

11.4

OnuceiBaTh M3y4YEHHbIE CBOMCTBA BEILECTBA (AJIEKTPUUECKHE, MATHUTHBIE,
ONTHYECKHUE, JJEKTPUUYECKYI0 IPOBOJUMOCTb PA3IMYHBIX Cpel) H
JJIEKTPOMAarHUTHbIE  SIBJIEHUsI  (TIpoOLlecChl), HUCHOJIB3Ys  (pusnueckue
BEJIMYUHBL: AJIEKTPHUUECKUM 3apsisl, CUjla TOKa, HJEKTPUUYECKoe HampsKeHHe,
ANEKTPUUECKOE COMPOTUBIIEHUE, Pa3HOCTh moreHnuano, JJIC, pabora
TOKa, WHAYKIWS MarHuTHOro 1mojs, cuia Awmmnepa, cuna JlopeHia,
MHAYKTUBHOCTb KaTYIIKH, SHEPrUsl 3JIEKTPUYECKOTr0 M MarHUTHOIO IOJIEH,
Mepuoja U 4YacToTa KojebaHUU B KoIeOAaTeNIbHOM KOHTYpE, 3apsl U cuia
TOKa B TMpolecce TapMOHMYECKHX DSJIEKTPOMAarHUTHBIX KoJeOaHUH,
(doKycHOE pacCTOSHHE M ONTUYECKas Cujia JIMH3BL, MNPH OMHCAHUH
MPaBHWJILHO TPAKTOBAaTh (PU3UYECKHI CMBICI HCIOJIB3YEMBIX BEIUYUH, UX
0003HAaUEHUsI M EIUHUIBL, YKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIIME JAHHYIO
(bU3NYECKYIO BEIMYUHY C IPYTUMU BEIUYUHAMU
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OnucelBaTh H3YyYEHHbIE KBAHTOBBIE SIBJICHUS M IPOLECCHI, HCIIOJb3YS
¢bu3nyecKre BEIMYNHBL: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
M YacToTa CBeTa, PHEPrusi U UMMNyJIbCc (OTOHA, MEepuoj] Moiypacnaja,
SHEpPrus CBSA3M AaTOMHBIX sJI€p; IPU ONKCAHUM IIPABUIIBHO TPaKTOBATh
(bU3NYECKUI CMBICT HCIOJIb3YEMBIX BEIMYMH, X 0003HAYEHUS U CUHUIIBI;
yKa3bIBaTh (HOPMYIIBI, CBS3BIBAIOLIME AaHHYIO (U3NYECKYI) BEIHYHUHY C
JOPYyTUMU BETUYUHAMU, BBIYHCIISTH 3HaYCHHE (DU3MYECKOI BEIMYNHBI

11.6

Ananu3upoBaTh (PU3NYECKUE TPOIECCHI U SIBICHUS, UCIOJIB3YS (pu3nueckue
3aKOHbl M TNpUHIUOBL 3akoH Owma, 3aKOHBI IOCJIENOBATENLHOIO H
HapajiesIbHOrO COEIMHEHNs IPOBOAHUKOB, 3aK0H Jxoynsa — JleHna, 3aKoH
AIIEKTPOMArHUTHOM MHIYKIUH, 3aKOH MPSMOJMHEHHOr0 pacnpoCTpaHEeHUs
CBETa, 3aKOHBI OTPAXKCHMsI CBETA, 3aKOHBI MPEIOMIICHUS CBETa, YpaBHEHUE
OiHmreiHa ansg  Qorodddexra, 3aKOH COXpPAHEHUS DHEPrUH, 3aKOH
COXpAHEHUS UMITYJIbCa, 3aKOH COXPAHEHUs NIEKTPUYECKOro 3apsijia, 3aKOH
COXpaHEHHUs] MaccoBOr0 4Hcia, MOCTyJaTel bopa, 3aKOH paguOaKTHBHOIO
pacriajga; Npyd 3TOM pas3jnyaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOE  BBIPAXKEHHE U yCJOBUsA  (IpaHULbl,  00JIACTH)
IIPUMEHUMOCTHU

11.7

OHpeI[eJ'I}ITL HalpaBJICHUEC BCKTOpa HWHAYKIHHM  MArHuTHOIO  I10JIA
MMpOBOJHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

Ctpouth M OmUCHIBaTH H300pake€HUE, CO3J]aBAEMOE IUIOCKUM 3€pKalioM,
TOHKOH JTUH30M

11.9

BEBINONHATH SKCIEPUMEHTHl MO HUCCIETOBAaHUIO (U3NYECKUX SIBICHUH U
MIPOLIECCOB C UCIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUI; TPH 3TOM
dbopmynupoBaTh MpodieMy (3a7ady) U TUIOTE3y y4eOHOTro HKCIEePUMEHTA,
coOMpaTh YCTAHOBKY U3 MPEIIOKEHHOTO 000PYIOBaHHUS, TPOBOAHUTH OIBIT
1 (OPMYIHPOBATH BHIBOJIBI

11.10

OCYIHGCTBJ'I?ITB npsAMbIC U KOCBCHHBLIC U3MCPCHUA (1)I/ISI/IIICCKI/IX BCIIMYHNH,
npu 5TOM BBI6I/IpaTI) OIITUMAJIBHBII CIIOCO0 HU3MCPCHUA U HCIIOJIb30BATH




W3BECTHBIE METO/BI OLEHKHU ITOIPEIIHOCTEN N3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH  (DU3MYECKMX BEJIMYMH C HCIIOJIb30BaHHEM
IPSIMBIX U3MEPEHUM; MIPU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (DUKCHPOBAThH
pe3ysibTaThl IMOJTYYEHHOH 3aBUCHUMOCTH (DU3MYECKUX BEJIMYMH B BUJE
TabIUI ¥ rpaUKOB, J1eNaTh BBIBOJIBI 1O Pe3y/IbTaTaM HCCIIEAOBAHUS

11.12

CobnromaTh mpaBuiia 6€30MacHOr0 TPya MPH MPOBEACHUH HCCIEIOBAHUI B
paMKax  y4eOHOro  OKCIepUMEHTa, Yy4eOHO-HCCIENOBATEIbCKOW U
MIPOEKTHOM JIEATEIbHOCTH C UCIOJIb30BAHNEM HU3MEPUTEIFHBIX YCTPOUCTB U
71a00paTopHOro 000PyJOBAHUS

11.13

Pemate pacuéTHple 3amauu ¢ SBHO 3aJaHHONW (PU3UYECKON MOJIEIbIO,
UCIOJNIBb3Ysl PU3UUYECKHUE 3aKOHBI U TIPUHIIMIIBL, HA OCHOBE aHaJM3a yCIOBUS
3aa4il BBIOMPATh (PU3NYECKYI0 MOJIEINb, BBIIEISITh (PU3HUECKHUE BETHYUHbI
u Qopmymbl, HeoOXonUWMbIE JUIsi €€ pelleHHs, MPOBOAUTH PACUYETHl U
OLIEHUBATh PEaIbHOCTh MOMYYEHHOr0 3HaUYeHUs (PU3NYECKON BETUNUHHBI

11.14

Pemats KauyeCTBEHHBIC 3a/1a4un: BBICTPANBATh JIOTUYECKU
HEIIPOTUBOPEUMBYIO LENOYKY pACCYyKICHUHW C OINOpPOM Ha H3Y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS

11.15

Hcnonp3oBaTh  Npu  pelIeHHH  y4eOHbIX  3a7ad  COBPEMEHHBIE
MH(OPMAILIMOHHBIE  TEXHOJOIMM s IOMCKA, CTPYKTYpUpPOBaHUS,
UHTEpIpEeTallud W MpeACTaBiICHHUs Y4eOHOM M Hay4YHO-IOMYJISIPHOI
uH(popMaIMy, MONYYEHHOM U3 pPA3IUYHBIX HCTOYHHMKOB; KpPUTHYECKH
aHAJIM3UPOBATH MOJTYIAEMYIO HH(OPMALIHIO

11.16

OOBSICHATh TPHHIUIBI JACHCTBUS MAIlMH, TPHOOPOB M TEXHHYECKHX
YCTPOMCTB; pa3iauyaTh YCIOBUS HMX O€30MacHOr0 UCIHOJb30BAHUS B
HOBCEIHEBHOI KU3HU

11.17

[TpuBoauTH MpUMeEpPHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DHU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE IPOILIECCOB OKPYXKAIOLIEro MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOIUI

11.18

Hcronp30BaTh TEOpETHUECKUE 3HAHUA 1O (U3UKE B MOBCEIHEBHOMN JKU3HU
i o0ecriedeHHs O€30MaCHOCTH IpU  OOpalleHMH ¢ mnpudopamu U
TEXHUYECKUMH YCTPOWCTBAMH, JUII COXPAaHEHHS 3JIOPOBBSI U COOJIIOJCHHS
HOPM 3KOJIOTHYECKOr0 TOBEACHUS B OKPYKAIOIIeH cpene

11.19

PaGotaTth B rpymnme C BBINOJHEHHEM pPAa3JMYHBIX COLMATIBHBIX pOJIEH,
MJIAHUPOBATH padOTy TPYIIBI, PAIIMOHAIBHO PACIPENEsATh 00S3aHHOCTH U
IIAaHUPOBATh JACATCIBHOCTh B HCCTAHAAPTHBIX CHUTyallMdX, aJCKBATHO
OLCHHUBATHL BKJAaAd KaXJIOro #HW3 YYAaCTHHKOB TPYHIIbl B PCHICHUC
paccMaTpuBaeMoi mpodIeMbl




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon Kox mpoBepsiemoro

pa3aejaa JJIEMEHT A

HpOBepﬂeMble JIEMEHTHBI COACPKAHUSA

OU3NKA U METO/Ibl HAYUYHOI'O ITO3HAHUMA

11

Ousuka — Hayka o mpupoae. HayuHbie MeTOIbI
MO3HaHMS OKpY>Karolero Mupa. Ponb skcrepumenTa
U TEOpUM B IIpolecce MO3HAHUSA IPUPOJBI.
DKcIepuMeHT B (pusuke

1.2

MopenupoBaHue buznIecKrx SIBJICHHUI U
npouieccoB. Hayunble runore3bl. Dusnueckue
3aKOHBI M TEOpUU. [’ paHHIBl NPUMEHUMOCTH
(¢u3nYecKuX 3aKoHOB. [IpMHIMI COOTBETCTBHS.
Porp uw wmecro ¢usukm B hopmupoBaHUU
COBPEMEHHOW  HAy4YHOM  KapTUHBI  MHpa, B
MPaKTUYECKON JIETEIIbHOCTH JIIOJen

MEXAHUKA

#H#Par###KNUHEMATHUKA
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Mexannyeckoe BUKEHNE. OTHOCUTEIIBLHOCTD
MexaHnuyeckoro asmxkennsa. Cucrema oOTcUéTa.
TpaexTopus

2.1.2

[lepemenienne, ckopocTb (CpemHsAss CKOpPOCTb,
MI'HOBEHHAsl CKOPOCTh) U YCKOPEHHE MaTepHuaIbHON
TOYKH, UX MPOEKIHUHU HA OCH CHUCTEMBbI KOOpPIMHAT.
CrnoxeHue rnepeMenieHnii ¥ CI10kKeHue CKOpoCcTen

2.1

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE NMPAMOJIMHEHHOE
nBuxkeHue. I'paduku  3aBUCUMOCTHM  KOOpIUHAT,
CKOPOCTH, YCKOPEHHs, IYyTH M NEepEMEIICHUs
MaTepHaJIbHONU TOYKH OT BPEMEHHU

2.14

CBoOonHOE najieHue. Y CKOpeHHE CBOOOHOTO
MageHUs

2.15

Kpuonuneitnoe JIBU)KECHHUE. PaBHOMEpHOE
JABUXXCHUC MaTepHaHBHOﬁ TOYKHU I10 OKPYXHOCTH.
VYrIi10Bast CKOpPOCTh, JIMHENHAsE cKopocTh. Ilepuon u
gacrora. LleHTpocTpeMuTelIbHOE 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, MPONJEHHBIMU TEJIOM 3a
MocJjeA0oBaTebHbIC PaBHbIE MPOMEKYTKH BPEMEHU
MpU PAaBHOYCKOPEHHOM JBIKCHHH C HadallbHOM
CKOpPOCTBIO, paBHOW Hymo. M3ydueHune ABHKEHUS
IIApUKa B BS3KOM XKUJIKOCTU. M3yueHue JIBUNKEHUS
Tea, OPOLIEHHOT0 TOPU30HTAIBHO

2.2

###Par### JUHAMUKA

22.1

IIpuanun ortHocutensHOCTH ['amutes. Ilepseiid
3ak0oH Herorona. IHepuuaibHble CUCTEMBI OTCYETA

2.2.2

Macca tena. Cuina. [IpyHIun cyneprno3unum cui

2.2.3

Bropoii 3akoH HproTOHA 111 MaTepranbHON TOYKH B
unepunanbHont cucreme orcuéta (MCO). Tperuit
3akoH HbroTOHa 111 MaTepUalibHBIX TOUEK

224

3aKoH BCCMUPHOI'0 TATOTCHHA. Cuma TSDKECTH.
HepBa;I KOCMHYECKasA CKOPOCTh. Bec tena

2.2.5

Cuna ynpyrocrtu. 3akon ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHHS
CKOJIB)KCHHSI M Crila TpeHHus mokos. KoadduumueHt
TpeHus. Cuna CONMpPOTHUBIICHUS NIPH JIBIKEHUH Tela
B JKUJKOCTH WMJIU Ta3e

2.2.7

[locTynarenbHOo€ ¥  BpalllaTebHOE  JIBH)KEHUE
a0COIOTHO TBEPIOTO Tea

2.2.8

MOMEHT CHIIBI OTHOCHTEIIBHO OCH BpaliCHUA.

[Ine4vo cunel. YcinoBus paBHOBECHS TBEPAOTO TENA B
nCo

229

TexHuueckne yCcTpoucTBa: MOAIUITHUKH, JBUKCHHE
HCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[Ipaktuueckue pabotbl. M3ydyeHue ABMKEHUS
Opycka 1O HAaKJIOHHOW IJIOCKOCTH TOJ JeHCTBUEM
HECKOJIbKUX cuil. MccrieoBanue 3aBUCUMOCTH CHUI
yIPYroCTH, BO3HUKAKOMIUX B AedopMHPYyeMOn
Npy>KHHE U PE3MHOBOM 00pasiie, OT BEIMUYMUHBI HX
nedopmanuu. MccnenoBanue yclioBUil paBHOBECHS
TBEPIIOTO Tela, UMEIOIIEr0 OCh BpaIlleHUs

2.3

###Par###3 AKOHBI COXPAHEHN I B MEXAHUKE

23.1

NMnynec  MatepuaabHOU TOYKH, CUCTEMBI
MaTepHalbHbIX TO4YeK. IMIyJIbC CUIIBI U U3MEHEHUE
UMITyJIbCa Tela

2.3.2

3akoH coxpanenus umnyisca B UCO. PeaktuBHOE
JBUKEHUE

2.3.3

Pa6Gora cunst




2.34

MOoIHOCTS CHIIBI

2.35

Kunernueckast 3Heprus MaTepuaJbHOW  TOYKH.
Teopemao KMHETUYECKON PHEPrun

2.3.6

ITorenuuansHast 3Heprus. [loTeHiManbHas SHEPrus
yIpyro nedopMupoBaHHOU MPYKUHBI.
[ToTeHIMaNbHAS SHEPIHs Teina BOJIM3U MOBEPXHOCTH
3emin

2.3.7

HOTCHHI/I&J’ILHBIC 1 HECIIOTCHIUAJIbHBIC CHJIBI. CBs3b
pa6OTBI HCIMOTCHUHUAJIbBHBIX CHJI C HN3MCHCHHUCM
MEXaHUYEeCKOM OHCPrunu CHUCTEMbI TCIL. 3aKkoH
COXPpaHCHUA MEXaHUYECKOM OHEPIUuun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

Texnuueckue  ycTpoiicTBa: JIBHXKEHHUE  paKeT,
BOJIOMET, KOMEp, IPYKUHHBIN MUCTOJIET

2.3.10

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

3 MOJIEKVIJIAPHASA ®U3UKA 1 TEPMOINHAMUKA
###Par###OCHOBBI MOJIEK VJISPHO-KMHETUYECKOM TEOPUN

OcHoBHBIE TTOJIOKECHUS MOJIEKYJISIPHO-

311 KMHETHUYECKOW TeOopuu. BpoyHOBCKOE [BUXKEHME.
Huddysus. Xapaktep IBUKEHHUS U B3aUMOJIeH CTBUS
YaCTUIl BEIIECTBA
Mopenu CTpO€HHsI Ta3oB, JKMAKOCTEH M TBEPABIX

3.1.2 TEJ U OOBSCHEHUE CBOMICTB BELIECTBA HA OCHOBE
3TUX MOJENen

313 Macca MOJIEKYJI. KomunuecTtBo BEIL[ECTBA.
[TocTosiHHas ABoraapo

31 314 TenmoBoe  paBHOBecue. Temmepatypa U €€

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

3.15 MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU HJEaJIbHOr0
rasa
AOcomoTHas TeMIieparypa Kak Mepa CpemaHeu

3.1.6 KMHETHYECKOW DHEPrMd  TEMJIOBOIO  JIBM)KCHMS
yactul rasa. llIkana temneparyp KenbBuna

317 VpaBuenne Kraneiipona — MenzaeneeBa. 3akoH
JanpToHa

318 l"azoBbIe 3akOHBL. M30mpOLIECCHI B HI€AIBHOM Ta3e C

MOCTOAHHBIM KOJMYCCTBOM BCHICCTBA: H30TCPMA,




n30xopa, n3o06apa

3.1.9

TexHuueckue ycTporcTBa: TEPMOMETP, OApOMETP

3.1.10

[IpakTuueckue pabotel. 3mMepeHne macchl Bo3yxa
B KjaccHOM komHaTe. McciaemoBaHue 3aBUCHMOCTHU
MEXAy TMapaMeTpaMu COCTOSIHUSL pa3peKEHHOro
rasza

3.2

OCHOBbBI TEPMO/IMHAMUKHA

321

TepmonuHaMuueckas cucTeMa. BuyTtpenHss
SHEPrusi TePMOJUHAMHYECKON CHCTEMBI U CIIOCOOBI
€€ U3MEHEHHUS

3.2.2

KomuuectBo Ttenmotel u pabora. BHyTpeHHss
SHEPrusi OJHOATOMHOT O H/1€aIbHOTO rasa

3.2.3

Bunnr TenJIonepeaadu: TEIUIOIIPOBOAHOCTD,
KOHBCKIIHUA, I/I3.Hy‘-ICHI/Ie. TGHHOéMKOCTB TeEJ1a.
VnaenpHasgs  TemnoéMKOCTh,  BemlecTBa.  Pacuér
KOJIMYECTBA TEIIOTHI P TEIUIONepeaaye

3.24

IlepBbiii 3akoH TepMmoauHamMuku. IIpumenenue
MEPBOro 3aKOHAa TEPMOJMHAMHUKHU K HM30MPOLECCAM.
I'padmueckas uaTepnperaus padoThl raza

3.25

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

3.2.6

Bropoii 3akoH TepMmoamHamuku. HeoOpaTuMoCTh
MpoIecCOB B TMpupoae. TennaoBble JIBUTATEINH.
DKOJOTUYECKHE MPOOIJIEMBI TETIOHEPT e TUKHI

3.2.7

TexHuueckue yCcTpoHCTBA: JBUraTelb BHYTPEHHErO
cropaHusi, ObITOBOI XOJIOAUIBHUK, KOHIULIHOHED

3.2.8

[Ipaktnueckue paboTel. M3Mepenue yuenbHOR
TENJIOEMKOCTH

3.3

###Par### A PET ATHBIE COCTOSAHUM A BEILIECBA. ®A30BbBIE

ITEPEXO/IbI

3.3.1

[TapooOpa3oBanue W KoHaeHcamus. McnmapeHue wu
KUIIEHWE. YJelnbHas TelioTa MmapooOpa3OBaHMS.
3aBUCUMOCTh TEMIIEPATYPbI KUIIEHUS OT AaBJICHUS

3.3.2

AOCOIIOTHAs U OTHOCUTENbHAS BIAKHOCTh BO3/1yXa.
Hacelmenssiii nap

3.3.3

TBépnoe teno. Kpucramnmueckue u amopdHbie
TCJAa. AHI/ISOTpOHI/IH CBOMCTB KpHCTAJIJIOB. }KI/I,}IKI/IC
KpuUCTaJlJIbI. COBpeMeHHBIe MaTCpHaibl




[InaBnenne m KpucTayuM3anus. YaeiabHas TEIioTa

334
riasseHus. CyOmumanus
3.3.5 VYpaBHeHuUE TermoBoro dagaHca
TexHuueckue YCTpOWCTBA: TUTPOMETP u
336 TICUXPOMETP, KAJOPUMETP, TEXHOJIOTUU MOJTy4EeHHS
COBPEMEHHBIX  MaTepuasioB, B TOM  YHUCIE
HaHOMAaTEPUAJIOB, 1 HAHOTEXHOJIOT MU
337 [Ipaktnueckue paboThl. M3MepeHHe BIAKHOCTU
BO3/yXa
4 SJIEKTPOAMHAMUKA
###Par###JIEKTPOCTATUKA
411 OnexTpuszauust Tes. OjeKTpuueckuil 3apsa. [IBa
BH/IA JIIEKTPUUECKHUX 3aPsi10B
412 [TpoBOIHUKH, TUIAEKTPUKU U TTOTYIPOBOTHUKH
413 3aKOH COXPAaHEHHUS 3JIEKTPUUECKOr 0 3apsia
414 B3anmopneiicTBue 3apsnoB. 3akon Kyiona
DnexTpu4ecKoe oJIe. Hanpsxénnocts
415 anekTpuyeckoro noiss. IlpuHuMn cyneprno3unuu.
JlvHuM HAPSDKEHHOCTHU AJIEKTPUYECKOTO OIS
416 Pabota CHII 3JIEKTPOCTATUY €CKOT'O oJsl.
ITorennman. Pa3zHocTh IOTEHIIMAIIOB
4.1 [IpoBOMHUKM ©  JUDJIEKTPUKH B  TMOCTOSHHOM
4.1.7 AIEKTPUY ECKOM noJe. JnsnexkTpuueckas
MIPOHHUIIAEMOCTh
OnextpoéMkocTs. KoHneHcatop. DJeKTpOEMKOCTH
4138 IJIOCKOTO KOHJEHCAaTopa. ODHEprus 3apsiKEHHOIo
KOHJIeHcaTopa
Texunueckue YCTpOMCTBA: 3EKTPOCKOIIL,
419 JIEKTPOMETP, 3JIEKTPOCTaTHUECKAs 3alluTa,
3a3eMJIEHHME  JIEKTPONpUOOpOB,  KOHJEHCaTop,
KCEpPOKC, CTPYHHBIN IIPUHTED
4110 HpaKTI/I‘{eCKI/Ie paboThI. H3mepenne
ANEKTPOEMKOCTH KOHJIEHCATOPa
###PartHITOCTOSHHBIN DJIEKTPUYECKU TOK. TOKU B PA3JIMYHBIX
CPEJAX
Ycnosus CYILECTBOBAHMS MTOCTOSIHHOT'O
421 anekTpuueckoro Toka. Mcrounnku toka. Cuna Toka.
4.2 [TocTosiHHBIN TOK
422 Hanpsoxenue. 3akon OMa 17151 yyacTka Lenu
493 DnexTpudecKoe COIIPOTHUBJICHHE. YnaenbHoe

COIIPOTHUBJICHUEC BCIICCTBA




424

[TocnenoBarenpbHOE, NapalIeIbHOE, CMEIIAHHOE
COEMHEHNE MPOBOJHUKOB

425

PaGoTta snextpuueckoro Toka. 3akoH Jlxoyms —
Jlenua

4.2.6

MOH.IHOCT]':» QJICKTPUYICCKOI'O TOKa

427

anekTponaBwkymas cuna (manee — OJOJC) wm
BHYTPCHHEE CONPOTHBJICHHE MCTOYHHUKA TOKA.
3aKoH OmMma TUTS MOJIHON (3aMKHYTOM)
anekTpuyeckoi menu. Koporkoe 3aMbikanmne

4.2.8

DNeKTpOHHasi MPOBOAMMOCTb TBEPABIX METAJUIOB.
3aBUCUMOCTb  CONpPOTUBJIEHHMS  METauIOB  OT
TemrnepaTypbl. CBEpXIIPOBOIUMOCTD

4.2.9

DnexkTpuyeckuii TOok B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX MTyYKOB

4.2.10

[HonynpoBonuuku. CoOCTBEeHHass © MPUMECHAs
MIPOBOAUMOCTH IOy POBOAHUKOB. CBolicTBa p-N
nepexoza. [lonynpoBoiHUKOBBIE TPUOOPHI

4211

DIIEKTPUUECKUM TOK B AIEKTPOJIUTAX.
DJIEKTPOIUTUYECKAs TUCCOLUAIUA. DIEKTPOIIU3

4212

DnexkTpudyeckuil TOK B razax. CamMoCTOSTEIbHBIN U
HECAMOCTOATENBHBIN  pa3psia. Pa3znmuuHble  THUIBI
CaMOCTOSTENILHOT 0 paspsaaa. Monnus. [1nazma

4213

TexHnueckne ycTponcTBa: aMIepMeETp, BOJIbTMETD,
peocTat, HCTOYHUKH TOKA, 3JIEKTPOHATPEBATEIIbHbIE
pudopsI, 3EKTPOOCBETUTEIbHBIE npudopsI,
TEPMOMETP CONPOTUBIIEHUS, BAaKyyMHBId JHUOI,
TEPMU CTOPBI u doTope3ucTopsl,
IIOJTYIIPOBOAHMKOBBIN AUOJ], FaIbBaHUKA

4.2.14

[Ipaktueckue paborsl. M3yueHue cMelmaHHOTO
COEIMHEHHS PE3UCTOPOB.

N3mepenne OJIC wucrouHnka TOKa U €ro
BHYTPEHHETO CONPOTUBIICHUS. Habmonenue
JJIEKTPOJIN3a

11 KVIACC

Kon
pasnena

4

Koanposepsiemoro

JJIE€MEHTa

HpOBepﬂeMbIe JIEMEHTBI COACPKAHUSA

SJIEKTPOJUHAMUKA

4.3

###Par###MAT HUTHOE ITOJIE. QJIEKTPOMATHUTHASA MHAYKIN A




ITocrosguurie MAaTrHUTEI. B3aumonetlictsue

43.1
MOCTOSHHBIX MarHUTOB
MarnuTtHoe mnoJie. BekTop MarHUTHOM WHIYKIIHH.
432 IIpuanun cynepno3unuu. JluHuM MarHuTHON
e MHAyKIMY. KapTuHa TMHUA MarHUTHOW WHIYKIIMA
TIOJISl TIOCTOSIHHBIX MAarHUTOB
MarsautHOe nosne npoBOAHMKA ¢ TOKOM. Kapruna
JTWHUA TOJS JUIMHHOTO TPSMOTO TMPOBOJAHHUKA U
4.3.3 3aMKHYTOI'0 KOJIBLIEBOT'O MPOBOJHUKA, KAaTYIIKH C
tokoM.  OmbiT  Opcrena.  BzaumopeiictBue
MIPOBOJTHUKOB C TOKOM
434 Cuna Ammepa, e€ MOIyJb U HallpaBJICHHUE
Cuna Jlopenma, e€ MOAylb | HampaBlICHUE.
435 JBrxKeHue 3apsyKEHHOM YacTULbl B OJHOPOAHOM
MarHuTHOM moJe. Pabora cunsl Jlopenna
4.3.6 SIBNCHME PIIEKTPOMArHUTHOW UHIYKIIUN
437 IToTok BEeKTOpa MarHUTHOW MHAYKIUH
438 OJAC wuHAyKnuMu. 3aKOH  AJIEKTPOMAarHUTHOU
A uraykun Gapajes
Buxpesoe anektpuueckoe nose. C UHAYKIUHU B
4.3.9 IIPOBOJIHUKE, JIBWJKYIIEMCS IIOCTYNaTeIbHO B
OJIHOPOHOM MAarHUTHOM I10JI€
4.3.10 IIpaBuno Jlenna
4311 NunyktuBHOCTh. SIBnenue camomuaykuuu. DC
e CaMOWHTYKIMH
43.12 DHeprusi MarHUTHOTO MOJISl KATYIIKH C TOKOM
4.3.13 DNIEKTPOMArHUTHOE T0JIe
TexHuveckre ycTpouWCTBa: MOCTOSHHBIE MAarHUTHI,
43.14 AJIEKTPOMArHUTBI, JICKTPOJABUTATENb, YCKOPUTEIH
AIIEMEHTAPHBIX YaCTUILl, HHAYKI[MOHHAS M1€Yb
[TpakTnueckue pabotTel. l3yueHMe MarHUTHOTO
MoJIsl KaTylKu ¢ ToOkoM. MccenenoBanue neicTBUs
43.15 MOCTOSSHHOI'O MarHhuTa Ha pPaMKy C TOKOM.

HccnenoBanue  sIBJEHHUS  DJIEKTPOMArHUTHOMN
UHAYKLIHAN

5 KOJIEBAHU S Y1 BOJIHBI
###Par#t##MEX AHUYECKUE U DJIEKTPOMATHUTHBIE KOJIEBAHU A
KonebartensHas cucrema. CBOOOIHBIE KOJICOAHMS.
51 5.1.1 apmonnueckue kosebanusi. Ilepuon, wacrora,
aMIIMTyAa 1 daza KosedaHun
5.12 IIpyxuHHBII MasTHUK. MaTeMaTH4eCKU MasiTHUK




VYpaBHeHue TapMOHUYECKAX KoJeOaHmil.

5.1.3 Kunematndeckoen  OUHAMHYECKOE  OIHCAHUE
K0J1€0aTEeIbHOr0 IBUXKECHUSA
[IpeBpamieHne »SHEPruM MpU TAPMOHUYECKHUX
514 konebanusx. CBs3p  aMIUIUTYAbl  KoJieOaHUi
o UCXOJIHON BEIMYHMHBI C aMIUIMTyIaMH KoJicOaHui
€€ CKOPOCTH U yCKOpEHUs
KonebaTtenpHbIit KOHTYD. CBoboaHbIe
AIIEKTPOMArHUTHBIE KOJICOAHUS B  HUACAJIHHOM
5.15 KoneOaTebHOM ~ KOHType.  AHAIOTHS  MEXIY
MeXaHHYECKUMH u 9JIEKTPOMAarHUTHBIMH
kosiebanusmu. @opmyina ToMmcona
516 3aKOH COXpaHEHUS HSHEPrUu B  UJCATBHOM
o KOJ1€0aTENEHOM KOHTYPE
BeiHyK1eHHBIE MEXaHHYECKHE Kose0aHusl.
5.1.7 Pe3zonanc. Pe3onancHast kpuBas. BrIHyXIeHHBbIE
AIIEKTPOMArHUTHBIE KOJICOAHUSI.
518 ITepemennslii Tok. CHHYCOMIATIBHBIA NIEPEMEHHBIN
o TOK.
519 MOIIHOCTh MEPEMEHHOr0 TOKa. AMIUIMTYIHOE U
o JENCTBYIOIIEE 3HAUEHUE CHIIBI TOKA U HAIIPSK CHUS
Tpancpopmatop. IlpousBomctBo, mnepemaya u
notpedaeHue AIEKTPUYIECKON SHEPTHUH.
5110 DKOIIOTUYECKHE  PUCKH  TPU  NPOU3BOJICTBE
o SJIEKTPUIECKOM SHEPTHH. KynsTypa
UCIIOJIb30BaHUS DIICKTPOIHEPTUU B IOBCETHEBHON
KHU3HH
5111 Texnuueckue YCTpOMCTBA: ceiicmorpad,
o SJIEKTPUUECKHUI 3BOHOK, JIMHUH DIIEKTPOIIepenay
[TpakTHueckue paboTHI. HccnenoBanue
3aBUCHUMOCTHU IIE€pUOJia MaJIbIX KoleOaHU| Tpy3a Ha
5112 HUTH OT JUIMHBI HUTH W Macchl TIpysa.

HccnenoBanue mnepeMEHHOrO0 TOKA B LENU U3
IIOCJIENOBATENBHO COEIMHEHHBIX KOHICHCATOPA,
KAaTyLIKU U PE3UCTOPA

5.2

###Partt#FMEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHnuueckue BOJIHBI, yCIOBHS
591 pacnpocTpaHeHHs.. [Tepuon. CkopocThb
pacrpocTpaHeHusl ¥ JuinHa BOJHbL. [lonepeunsie u
MIPO/I0JIbHBIE BOJHBI
599 ###Par###  Vutepdepenius u audpakuud

MECXaHUYCCKUX BOJIH




523

3Byk. CkopocTh 3ByKa. ['poMkocTh 3ByKa. BeicoTa
toHa. TemOp 3Byka

5.2.4

DONeKTpOMarHUTHHIE BOJHBI. Y CIOBUS W3JIy4YEHUs
AJIEKTPOMArHUTHBIX BOJH. B3aumHas opueHTanus
BeKTOpoB E, B 1 v B 3J€eKTpOMarHuTHOM BOJHE B

BAKyyMe€

5.25

CBolicTBa 3JEKTPOMArHUTHBIX BOJIH: OTpa’KEHHUE,
IIPEJIOMIICHHE, MOJSpU3aLus, U dpakmus,
uaTtepdepernns. CKOPOCTh AIEKTPOMArHUTHBIX
BOJIH

5.2.6

[[Ikama »1eKTpOMarHUTHBIX BOJH. lIpumeHeHWE
AIEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY

5.2.7

HpI/IHI_II/IHLI paanocCBA3n n TCIICBUACHHS.
Pannon oKanusd. BHCKTpOMaFHI/ITH 0€ 3arpga3HCHUC
OKpY’KaroIlIen Cpeibl

5.2.8

Texuuyeckue yYCTPOKCTBA: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPAa3BYKOBas JIMarHOCTHKA B
TEXHUKE W MEIHWIWHE, panap, pagdolnpUEMHUK,
TEJIEBU30p, aHTeHHa, TenedoH, CBY-neun

5.3

###Par###OII TUKA

5.3.1

[IpsmonuHelHOEe  pacnpocCTpaHEHHE CBeTa B
OIHOPOAHOM cpene. JIyu cBeTa

5.3.2

OtpaxkeHne cBeTa. 3aKOHBI OTPa)KEHUs CBETa.
[Toctpoenune n300paskeHU B TUIOCKOM 3epKalie

5.3.3

[Tpenomnenue ceera. 3aKOHBI IPETOMIICHHSI CBETA.
AOGCOIIIOTHBIN MOKa3aTeNb IPEIOMIICHUS

5.34

ITonmHoe BHyTpeHHee otpaxeHue. IIpenenbHbii
YTOJI IIOJTHOTO BHYTPEHHETO OTPaKCHUS

5.35

I[I/ICHepCI/IH ceeta. CI0KHBIH cOCTaB 0EI0ro CBETa.

LBer

5.3.6

CoOuparonie U pacceuBarolIve JMH3bL. TOHKas
mH3a. POKYyCHOE pacCTOSTHUE U ONTHYECKas CUia
ToHKOH JMH3BL. IlocTpoeHue wu3o0pakeHuil B
COOMpAOIUX U paccerBarolUX JuH3aXx. Popmya
TOHKOM JUH3EL. YBeEJIWYeHUE, JaBaeMOoe JIMH30i

5.3.7

IIpenensr IIPUMEHUMOCTH reOMETPUYECKON
ONTHKHU

5.3.8

WuTepdepennus cBera. KorepeHTHbIE HCTOUHUKH.
Yenosus HaOTIOICHUS MaKCHMYyMOB u
MUHUMYMOB B HHTEP()EPEHIIMOHHON KapTHHE OT
IBYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHUKOB




Huopakuust ceera. JudpakumonHass pemérka.
VYcnoBue HaOIrOAEHUS TJIABHBIX MAKCUMYMOB IPU

539 NaJeHuM  MOHOXPOMATHYECKOrO  CBETa  Ha
T (DPaKIIMOHHYIO PEIIETKY
5.3.10 [Tonspuzauus ceera
Texuuueckue YCTpOMCTBA: OYKH, ayna,
5311 ¢oToanmapar, POEKIIMOHHBIN arnmnapar,
o MHMKPOCKOII, ~TEJIECKOI, BOJOKOHHAs  OITHKa,
IupPaKIMOHHAS PEMIETKA, TIOJISPOHT
[IpakTnueckue paboTel. M3MepeHme mokasarens
5312 IPETOMIICHHUS. VccnenoBanue CBOICTB

n300pakeHui B IuH3ax. HaOmoaeHue aucnepcun
cBeTa

BJIEMEHTbI CHELIMAJIbBHOW TEOPUU OTHOCUTEJIBHOCTU

6.1

I'panunbt MIPUMEHUMOCTHU KJIACCUYECKON
MexaHukd. [locTynatsl T€OpUNM OTHOCUTENBHOCTHU:
WHBApUaHTHOCTb MOJYJISI CKOPOCTH CBE€Ta B
BaKyyMe, IPUHUHUII OTHOCUTEIbHOCTH DUHINTEHA

6.2

OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH.
3aMe/ieHne BpeMEHU U COKpaIleHUE TJTMHBI

6.3

DHEPrusi ¥ UMIYJIbC CBOOOTHOMN YaCTHIIBI

6.4

CBs3p  Maccel € DJHEpruel W HMMIYJIbCOM
CBOOOJHOM YaCTUIIBI. DHEPIHs MOKOSI CBOOOIHOM
YACTUIIBI

KBAHTOBAS ®U3UKA

7.1

#it#Par###JIEMEHTBI KBAHTOBOM OITUKHU

7.11

®otonbl. @opmyna I[limanka CBsA3M SHEPruu
doToHa C ero yacTtoToil. DHeprus M HUMITYJbC
doToHa

7.12

OtkpsiTHE U HccinenoBanue Gororddexra. OnbIThI
A.T'. Cronerosa. 3akonsl (pororddexra

7.1.3

VYpaBHenue OiiHmTelHa i porodddekTa.
«Kpacnas rpanuna» ¢potodddekra

7.1.4

Jasnenwne ceera. OnbiTel I1.H. JIeGeneBa

7.15

XHUMHUYECKOE JIENCTBUE CBETA

7.1.6

Texuuueckue yCTpONCTBA: ($hoTOIEMEHT,
dboTomaTUMK, COTHEUHAst 6aTapes, CBETOAN O

7.2

CTPOEHUE ATOMA

721

Monens atoma Tomcona. Onbitel Pesepdopmaa mo
MCCIIEIOBAaHUIO CTpOoeHus aToma. [InaneTapHas
MOJIellb aTOMa




7.2.2

ITocrynatel bopa. W3nmydeHue wu DOrIoleHHe
(GOTOHOB MpH TEpPexo[e aToMa C OIHOTO YPOBHS
sHepruu Ha Japyroi. Buasl cnektpoB. Chektp
YPOBHEW 3HEPruu aToMa BoA0po/ia

7.2.3

BonHoBbie cBoiicTBa wactull. Bomubl ne bpoiins.
KopnyckynspHo-BoiaHoBo# nyamusm. Judpakuus
AJIEKTPOHOB Ha KpHCTaJulax

724

CroHTaHHOE UM BBIHYXKIEHHOE  H3JIyuEHUE.
YCTpoiicTBO M MpUHIUI pabOTHI Ja3epa

7.2.5

TexHuyeckne yCTpOMCTBA: CIEKTpaJIbHbIA aHAIN3
(CTIEKTPOCKOIT), JT1a3ep, KBAHTOBBIN KOMITBIOTED

7.2.6

IIpakTnyeckue paboThI. Hab6monenue
JIMHENYaToro CIeKTpa

7.3

ATOMHOE AP0

7.3.1

Metonbl Ha001eHus u perucTpanuu
IEMEHTAPHBIX YaCTHULL

7.3.2

OtkpeiTue paguoaktTuBHocTH. OnbITH Pesepdopna
[0 ONpENeJCHUI0  COCTaBa  PaJHMOAKTHBHOTO
usnyuenus. CBoiictBa amb(da-, Oera-, ramma-
U3IyYeHHs. BivsiHue paroaKTHBHOCTH Ha JKUBBIC
OpPraHU3MBbI

7.3.3

OtkpeiTHE TNpOTOHAa U HeWTpoHa. HykioHHas
Monens sapa l'eiizenOepra — MBanenko. 3apsin
anpa. Maccosoe yucino sapa. M3oromnsr

7.3.4

Anbda-pacnag. DIEKTPOHHBIA M TMO3UTPOHHBIN
Oeta-pacnan. I'amma-u3nyueHue. 3aKoH
PaauOaKTUBHOIO pacrnaia

7.3.5

DHeprus CBsI3W HYKJIIOHOB B siipe. SlepHbIe CHIIBI.
HedexT maccsl aapa

7.3.6

Snepuble peakuuu. JleneHue u CHHTE3 saep

7.3.7

Snepubit  peaktop. TepMosaepHBId  CHHTES.
[TpoGJieMbl ¥ MEPCIEKTUBBI SIIEPHONU SHEPIETUKH.
DKOJIOTHYECKHE ACTIEKTHI SIEPHOM YHEPreTUKH

7.3.8

DOnemeHTapHble 4YacTUlbl. OTKpPBITHE MO3UTPOHA.
DyHIaMeHTAIbHbBIE B3aUMO/IEH CTBUS

7.3.9

TexHuueckne yCTpONCTBA: JIO3UMETP, Kamepa
BunncoHa, simepHbIii peakTop, aToMHasi 6omba

7.3.10

[Tpaktnueckue paboTel. HccnenoBanue TpeKoB
gacTull (110 rOTOBBIM ¢oTorpadusim)

OJIEMEHTBI ACTPO®U3UKU

8.1

Bun 3Bé3nHoro Heba. Co3Be3nusi, spkue 3BE3NIBI,




IIJIaHEThI, UX BUIUMOC IBHKCHUC

8.2

Conneunas cuctema. IlnaHeTsl 3eMHOW TpyMIIbI.
[InaHeThI-TUTaHTBl U WX CIIYTHUKH, KapJIUKOBBIE
maHeTsl. Masbie Tena COTHEYHOM CUCTEMBbI

8.3

Connne, ¢orochepa u armochepa. ComHeuHas
aKTHBHOCTH

8.4

Ncrounnk sueprun ComnHna u 3B€371

8.5

3BE31bl, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETUMOCTD, panuyc, TEeMIIEpaTypa, ux
B3aUMOCBS3b. JJuarpamma «CreKTpaJlbHbIA KIacc —
CBETUMOCTB). 3BE37bI TJIaBHOU
[I0CJIEIOBATENbHOCTH. 3aBUCHUMOCTh  «Macca —
CBETUMOCTB) JUTSt 3BE3 N TJIABHOU
IIOCJIEOBATEBHOCTH

8.6

#H##HPar###BuyTpeHHee CTpOEHHUE 3BE3 .
CoBpeMeHHbIE TPEICTaBICHUS O MPOUCXOXKICHUU
u sBosroruu CosHIa U 3BE3/. DTalbl )KU3HH 3BE3]

8.7

Mneunsiii [1yte — Hama ['anaktuka. CnupanbHas
cTpykTypa 'anakTuku, pacrnpeaeneHue 3BE31, raza
n nbuid. [lonoxxenne u nuwxenue ConHia B
INanmaktuke. [lnockas u ceprudeckas MOICUCTEMBI
lNanaktuku

8.8

Tunel ramaktuk. PaguoranakTuku W KBasapsl.
UYEpHble ABIPBI B AApaX rajJaKTHUK

8.9

Bcenennad. Pacmmupenne Bceenennoil.  3akoH
Xab60ma. Pasberanue ramaktuk. Bo3pact u paguyc
Bcenennon, teopust bosbmoro B3peiBa. Moznens
«ropsauen BeenenHoin». PenmmkToBoe nsnydenue

8.10

MacmrabHas CTPYKTYypa Bcenennoi.
MeraranakTuka. Hepeménnsrie POOIEMBI
aCTPOHOMHH




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 YMEHUW pacro3HaBaTh (U3UYECKUE SIBICHHS

(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,
AIIEKTPOAMHAMUKH, KBAHTOBOW (DM3MKU U1 aHaU3a W OOBSICHEHUS
SABJICHUN MHUKpPOMHUpA, MAaKpOMHpa M MEraMHpa, pas3jinyaTbh YyCJIOBHS
(rpaHuIBI, 00NACTH) TPUMEHUMOCTH (PU3UUYECKHX 3aKOHOB, TOHUMATh
BCEOOIHMI XapakTep (QyHIaMEHTAIbHBIX 3aKOHOB M OTPaHUYEHHOCTH
UCTONb30BAaHUSI YACTHBIX 3aKOHOB; aHANM3UPOBATh (PHUIUUECKUE
MIPOLIECCHI,  MCIIOJB3Yysl  OCHOBHBIE  IOJIOXKEHUS,  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/JIaHHOM (PU3MUECKON MOAENbI0: Ha OCHOBAHHH
aHalM3a YCIOBUS BBIOMpAaTh (U3MYECKHME MOJENH, OTBEYAIOIIUe
TpeOOBaHUAM 33/1a4H, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynaTbl  (U3MYECKMX  TEOPHUM  MpPH  HMCHOJIb30BAaHUU
MaTEeMaTUYECKUX METOAOB pEIICHUs 3a7ad, MPOBOAUTH PAacCUEThl Ha
OCHOBAHMHM HWMEIOIINUXCA JaHHBIX, AHAIU3UPOBATH PE3YJIbTAThl WU
KOPPEKTHUPOBATh  METOABl  PEIICHUs C y4ETOM  TOJYYEHHBIX

pe3yJIbTaToB

Pemarp kauecTBeHHBIE 3a7add, TPEOYIOIIME MPUMEHEHUS 3HAHWHA W3
pa3HBIX Pa3/eNoB IIKOJBHOIO Kypca (U3MKH, a Takke HHTerpauuu
3HAaHUM M3 JpPYrUxX MPEeAMETOB €CTECTBEHHOHAYYHOrO IMKJA:
BBICTPAaWBaTh JIOTMYECKYI LEMOYKY PACCYXKAEHUH C OMNOpoM Ha

HN3YYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTHU U (buanecxne SABJICHU A




Bnanenue OCHOBHBIMU MeToAaMu Hay4HOI'0 MO3HAHUS,
UCTOJB3YEMBIMU B  (U3UKE: MPOBOAUTH TMPSMBIE U KOCBEHHBIE
U3MepeHUs (QHU3UYECKHX BEIUYHMH, BBHIOMpas ONTHUMAIbHBIA CIOCOO
U3MEpPEHUsI U HUCHOJIb3Yysl U3BECTHBbIE METObl OLIEHKH MOIPELIHOCTEN
U3MEpPEeHUN, TPOBOAMUTH HCCIENOBAHHE 3aBUCHMOCTEH (U3NYECKUX
BEIMYUH C UCIOIB30BAaHUEM TPSIMBIX H3MEPEHUH, OOBICHITH
MOJIYYCHHBIC PE3yJIbTAThI, UCIOAB3Ys (DPU3UUECKUE TECOPUU, 3aKOHBI H
MOHSATHSI, ¥ JIeNIaTh BBIBOJBI; COOJIIO/IaTh MpaBuja O€30MacHOro Tpyaa
P TIPOBECHUN HMCCIEAOBAaHUN B paMKaxX y4eOHOTO SKCIIEPUMEHTa U
y4eOHO-UCCIIEIOBATENLCKON  NIeATeIbHOCTH € HCIIOJIb30BAaHHEM
mU(GPOBBIX ~ HM3MEPHUTENBHBIX  YCTPOHCTB M J1abOpPaTOpHOro

o0opynoBaHUs

ChopMupoBaHHOCTP ~ YMEHUH  aHAIM3UPOBATb W OICHUBATH
MIOCJIC/ICTBUS OBITOBOM M MPOU3BOJCTBEHHOH JICSITEIBHOCTH YEJIOBEKa,
CBSI3aHHOM C (DU3MYCCKUMHU IPOIECCAMHU, C TMO3HMIIUH IKOJIOTHYEeCKON
0€30MIacCHOCTH; MpeCcTaBICHU I o paloHaIbHOM
NPUPOJIONOIB30BAHUN, A  Takke  pasyMHOM  HCHOJIb30BAHUU
JOCTMKEHUM HayKH W TEXHOJOTMH [JIs JaJIbHEHIIero pa3BUTHS

4eJI0BEYECKOro 00IIecTBa

OBnazneHue pa3IUYHBIMU crioco0amMu  paboTel ¢ HH(pOpMaIuei
GU3NYecKoro  CoAepKaHWs C  HMCIOJNB30BAHHEM  COBPEMEHHBIX
WH(POPMAITMOHHBIX TEXHOJOTHI;, pa3BUTHE YMEHHH KPUTUUIECKOTO

aHaJIM3a U OLIEHKH JJOCTOBEPHOCTH MOTy4aeMOl HH(POpMALIUU

10

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

HeOeCHBIX TeJl, DBOMIOLNH 3BE31 U BeenenHoit




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

Kon
Kon .
pa3neaa/t IIpoBepsieMblii 31eMeHT CO/Iep:KAHUS
3j1eMeHTa
eMbl
1 MEXAHUKA
1.1 KMHEMATUKA
111 Mexannyeckoe JABUXXCHHUC. OTHOCHUTEIBLHOCTD
o MCXaHUYCCKOI'O ABHKCHU . Cucrema oTcyéra
MarepuanbHas TOUKA.
Z 4
Eé€ paniryc-BeKTop:
F(r)=(x(r) w2 ) z(2)),
TpaeKTopIId,
nepeMeeHIe:
112 [ — - — - —
= (Ax, Ay, Az),
IOVIE.
CrnoxeHHe nepeMeleHHIT:
A=A + A
CkopocTh MaTepUaIbHOI TOUKH:
_ AF .,
u=— =T, =[ul_.u1_.v_].
AT [y o o
Ax , ) .
1.1.3 v =— =1X,. aHAJOTHYHO v =YV, U.=Z/
ﬁ.r r_a :
CIIoxeHIle CKOpPOCTell: 0, = 0, + 0, -
Beruucnenune nepemMenieHus U NyTH MaTEpPUAIbHON TOYKH
IIPY IPSMOJIMHEHHOM JIBI)KEHUH B OB OCH X 11O TpaduKy




3aBUCHUMOCTH Vx(t)
. _ AvD -,
T5';ri:I'I!i:I[J'EHIIE! MAaTEPHATBHOII TOYKIL 4 = — =u. 3
At |y
1.1.4
Au o, .
a, =—= =(u,),". aHamOIM4HO a, = (v, |’, a.=(v.
A e i
PaBHOMEpHOE PSIMOJIMHEHHOE JIBUKEHHE:
x(t) = xo + Voxt
X(1)
X
0
+
1.1.5
\'
[0):6
t
Uy (t) — vo, = const
v
X
(t)




0x

const

PaBHOYCKopeHHOG HpHMOHHHeﬁHOC JABUXXCHUC!

v (t)=v, +at

1.1.6 a, = const
U;.T - U_l‘.'c = zﬂ.‘r [IJ _Il]
U -
HPII ABITEEHIIIT B OJIHOM HE’I.HPHBHEHIIII I[}:"[B S= L
CBoOoaHOE najieHre. Y CKOpeHHe CBOOOTHOTO A ICHHS.
Vi o ﬁo
1.1.7 l
Yo a
Q Xo ";—

JIBukeHue Tena, OpOLISHHOT0 IO/ YTIOM 0. K TOPU3O0HTY:




[.‘k‘{f} =X, +U,f=x +tUcosa-f

g1 . 2
V()= vy +Uy t+ '2 =1, + Uysina - r—g?T

v(t)=v,, +gt=v,sina—gr

=0

=—g=const

{U;- (t)=uv, =v,cosa
Ex
g

1

1.1.8

Kpuponuneitnoe nuxenue. JBukeHue MaTepuaibHon
TOYKH 10 OKPY’KHOCTH.
VYrii0Bast ¥ TUHEIHAs CKOPOCTh TOUKHU:

v =wR

wR

[Ipu paBHOMEPHOM JIBUKEHUH TOYKH IO OKPYKHOCTH
2m

= 2
W T v

2




2o
. lleHTpOCTpEeMUTENBHOE YCKOPCHHUE TOYKH:

Qayc =F= w?R

uc

R

. ITonHoe yckopeHre MaTepruaibHON TOUKHU

TBépnoe Teno. [loctynaTeabHoe U BpalllaTeIbHOE

1.1.9 .
JIBUKEHUE TBEPAOro Tela
1.2 JANMHAMUKA
121 Nuepunansupie  cuctembl  otTcuérta. [lepBhiii  3aKoH
o HeroTona. Ilpuanun otHOCUTENBHOCTH [ anunes
1.2.2 Macca tema. IllmoTHOCTE BeliecTBa:




i)

1.2.3

Cuna. [IpuHIMD CynIepno3ULIUA CUIL:

>

FpaBHOLLeFICTB = Fl + F2+- "

paBHOJEHCTB




Bropoii 3akon HeroTona: 111 marepuansHoi Touku B 1CO

-
-

Fl = ma,

1.2.4




Ap = FAt

1.25

A
p
F
At
npu
F = const
F
const
—
F12 Fy

Tpernit 3axkoH Hbpr0TOHA [U1s1 MaTepUAIbBHBIX TOUEK:

-

Fi; = —Fy
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21

3akoH BCCMHUPHOI'O TATOTCHUSA: CHJIbI NMPHUTAKCHUA MCKIY

TOYE€YHBIMU MAaCCaMH PABHBI
mim,

F=aG R?

1.2.6




Cuna tsoxectu. LleHTp TsbkecTH Tena. 3aBUCMMOCTb CHJIBI
TSDKECTH OT BBICOTBI N HaJx TMOBEPXHOCTHIO IUIAHETHI

pamguycom RO:
GMm

"9 = Ry + 12

mg

(R

h)

GMm




Cua ynpyroctu. 3akoH ['yka:
FE. = —kx

F
127 "
—kx
Cuina tpenus. Cyxoe TpeHue.
Cuna TpeHHsI CKOIBKEHUS:
Fp = uN
F
™
uN
1.2.8
Cuna TpeHust OKOsI:
Ep < uN

TP

IA




Koaddunment rpenus

[aBnenue:
Fy
P=%
p
S
1.2.9
F
1
1.3 CTATUKA
l
F
MOMEHT CHIIBI OTHOCHTEIBHO OCH BpaIlICHHS:
IM| = Fl, rae | — mieyo cutst
F
1.3.1
=
OTHOCHTEIBHO  OCH, mpoxomsimeii uepe3 Touky O
HePIEHANKYISIPHO PUCYHKY
1.3.2 IlenTp mMacc Tena. L{eHTp Macc cuCTEMbI MAaTEPUATBHBIX




TOYCK:

i myry +myry+...
Tam =
mq + m2+. .

r
.M.
m
1
+
m
2
+
m
1




B OAHOPOIHOM II0JIC TAXKECCTU

(g = const)




const)

LHCHTP MAcCC TCJia COBIIAAACT C €ro HCHTPOM TAKECTU

VYcnosus paBHoBecus TBEpaoro tena B UCO:

Ira:l"f _J:I.ff: T e — G
1.3.3 T L
\F,+F,+...=0
#H#Par#
3akon Ilackais
1.34
JlaBnenwue B xuakocTH, mokosmieiics B NCO:
P =po+pgh
p
HitHPar### | P
1.35
0
+
pgh
3akoH Apxumena:
FApX = ;PBbITeCH
F
#HA#Parf#t
1.3.6

Apx




BBITCCH

€CJIM TCJIO U XKUAKOCTD ITOKOATCA B I/ICO, TO

FApX = ngBbITeCH

Apx

pgv

BBITCCH

VYcnoBue miiaBaHus Tel

1.4

3AKOHbBI COXPAHEHU B MEXAHUKE

HHHPar#H#
141

Nmnynsc maTepuaibHONW TOUKHU:

p=mv




NMiynbc cuCTEMBI Tel:

p=p1 +p2t..

p

p

HHHPartH !
142

+




HHHPar#H##
1.4.3

3aKOH U3MEHEHHS U COXpaHCHUA UMITYJIbCA:

B CO

- -

Ap = A(pl + p2+' . ) = FlBHeH_IHAt + FZBHeLuHAt+- "




1 BHeITH

At

2BHEUIH

At

B CO , ecn

Ap = A(py + p2+...




A(

, €CIIH

- -

FlBHeLUH + FZBHeuJH+-- .




1 BHEITH

2BHEIIH

PeakTtuBHOE IBUXKEHHUE

F
HPari A7 I
144 PaGoTa cuibl Ha MaJIOM TIepeMeIIeHUH:
A= |f*:| |.-'l'.}7| -cos =F, - Ax
@
1.4.5 D

MOI_HHOCTB CHIJIbBI:

€CIIM 3a BpeMs




At

At

pa60Ta CUJIBI UBMCHACTCA HAa , TO MOIITHOCTDH CUJIBI

p_2d
.ﬁf Ar—sd)

=F-p-cosa

1.4.6

Kunernueckas 3Heprus MaTepuaabHOU TOUKU:

KMH

myv

2m

2 2

mv p

2 2m

EKI/IH =




3aKOH U3MEHEHUSI KHHETUYECKON SHEPTUU CUCTEMBbI

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

1.4.7

IToTeHnmanbHas SHEPrus:
JUISL TOTEHIUAIbHBIX CUJI

A12 = Ell'IOTeHH - E2n0TeHu_= AEHOTeHu

12

InoTeHI

2MOTEHIT

AE

IIOTCHIY




IToreHunanbHast SHEPrysi MATEPUATILHON TOUKU B
OJIHOPOAHOM I10JI€ TSKECTH:

EHOTeHu = mgh

E
TIOTCHIL
mgh
[TorenuumanbHas sHEprus ynpyro 1eopMUpPOBAHHOTO
TCIIAa:
E _ kx?
noTeHy, — 2
E
TIOTCHIY
2

kx
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3aKOH HU3MCHCHUS U COXPAHCHUSA MEXAaHUYECKOU OHCPIruu:
Eiex = B + Emre:—n:h
B IICO AE,ex = Agcex HEMOTeHIL CEs
B IICO AE,ex = 0, eClI Agcex HeOOTEHI. CHI 0

1.5

MEXAHWYECKHUE KOJIEBAHN A 1 BOJIHBI

151

I'apmoHnueckue  kojnebaHWs ~ MaTepUalbHOW  TOYKH.
Amnutyna u ¢dasza  konebGanuii. KunemaTtnueckoe
OIHCaHUeE:

x(1) = Asin( @r+o, ).

U (5)=x.

a(f=(v,),=—e'x() =a, +0'x=0,
IZie X - CMEILEHUE U3 PABHOBECHUS.
JnHaMuyeckoe onucaHue:

ma, = —kx,
X

ma

—kx,
rIe

ma

. OTO 3HAYUT, YTO




—kx.

DHepreTuyeckoe onucaHue (3aKoH COXpaHEHUs

MEXaHUYECKON IHEPTHUH ):

2 2 2 2

CBsi3p aMILUIUTYZIbl KOJIEOAHUN CMEIIeHHs MaTepualibHOU

TOUKH C aMIIMTyJdaMHu KoyieOanuii  eé CKOpOCTHU H

YCKOPEHHUS:
Upe =04, a__ =04

[lepuon u yactoTa KoneOaHUH:

HepI/IOI[ MaJbIX CBO60}IHBIX KOIe0aHUi MaTeMaTHYECKOro

MasiTHUKA!
152

[lepuon cBOOOAHBIX KOJIEOAHUM MTPY)KMHHOI'O MasiTHUKA!

m

T=21n T

BreinyxneHHble  koneOanus.  Pe3onanc. Pe3oHaHcHas
1.5.3

KpHUBas

Ilonepeunbie u  mpoxonbHble  BOJMHBL — CKOpPOCTH

pacnpocTpaHeHHs U AJIMHA BOJIHBIL:
154

v
A=vT =—
v




WHutepdepenius u nudpakius BOJIH

155 3ByK. CKOpOCTB 3BYKa
2 MOJIEKYJIIPHAS ®U3UKA. TEPMOJNHAMUKA
2.1 MOJIEKVYIJIAPHAS ®U3UKA
Mopenu CTpOoeHHMs Ta30B, XKUIAKOCTEH M TBEPABIX TEIL
[lycts TepmoauHamMuueckas cuctema (Teno) coctout uz N
OJIMHAKOBBIX MOJIEKYJI. Toraa KoaMuecTBO BelecTBa
N m
TN w
\'
2.1.1 )




rae

—4uciao ABoraapo, M — mMacca CUCTEMBI (Tena),

U
— MOJIIpHas Macca BelllecTBa

U

2.1.2 TennoBoe ABMKEHUE aTOMOB M MOJICKYJI BEIIECTBA

2.1.3 BzanmMmopeiicTBHe YacTHI] BEIleCTBa

214 Hudodysus. bpoyHoBckoe nBmxeHue

2.15 Mopgens uaeanbHoro raza 8 MKT

216 CBsi3b MKy JaBJICHHEM M CPEIHEH KUHETHYCCKOU

JHEpPrued  IMOCTYNaTeIbHOIO

TCI1JIOBOI'O JABHUXXCHUSA




MOJIEKYJI HaeanbHOoro ra3a (ocHoBHoe ypaBHenue MKT):

1 = 2 (mp*) 2. —
p=—mav =—n-| — =—MN-&,.
3 312 3

- KOHIICHTPAIIUS MOJIEKY T

2.1.7 AbcomoTHas Temneparypa: T =t+273K
CBs3p TemmepaTypbl raza coO CpeJHEH KHHETHYECKOW
SHEeprueil MOCTYNATEeNbHOIO TEIUIOBOIO JBUXKEHUS €ro
MOJIEKYI:
2.1.8 / 2
— my 3
£_.=|—|=2kT
L2 2
2.1.9 VYpaBuenue p = nkT

2.1.10

Mogenb uaeanbHOTo ra3a B TEpMOJUHAMHUKE:




( Vpeererse Merrereera — Kiareipora
| BeIpaKeHHE [V BHYTPEHHEH JHepIHH

Vpaenenine MeHjueneeea — KuaneiipoHa (IIpHMel

3AIIICI):

pV=""RT =vRT =NkT, p=P%L

H H

BripakeHiie U1 BHYTPeHHeIl SHEPTHI OIHOATOMHC

raza ([IpIIMeHIIMEle (DOPMEI 3alIlICH):

U=3vRT =3 NkT =22 RT =ve T =2 p¥
2 2 2 2

2.1.11

3akoH JlaipTOHA U1 AABJICHUS CMECH Pa3pPEKEHHBIX Ia30B:

P =0 +p2+

o




2.1.12

W3omporieccsl B pa3pexeHHOM Ias3e ¢ MOCTOSHHBIM YU CIIOM
mosekyst N (C MOCTOSHHBIM KOJIMYECTBOM BEILECTBA V):
uzorepMma (T = const): pV = const ,

n3oxopa (V = const):

p
f— t
T = cons

.

p

const

n3obapa (p = const):
V'— t
7 = cons

const




I'paduueckoe mpeacraBiieHre u3omporeccoB Ha pV-, pT-u
VT- nquarpammax.

OOBbeqMHEHHBIN Ta30BbIA 3a4KO0H:

pV .
T = cons

pv

const

JJIA ITIOCTOAHHOI'O KOJIMYECTBA BCIICCTBA V.

HacmmeHHme N HCHACBIIICHHBLIC IIapBbI. KaugectBenHas

3aBUCUMOCTb IINIOTHOCTU U JABJICHHA HACBIINICHHOI'O IIapa

2113 OT TeMIepaTypbl, HUX HE3aBUCUMOCTh OT 00bEMa
HACBILIEHHOr0 Mapa
BrnaxxnocTs Bo3nyxa.
OTtHOcCUTEIbHAS BIaKHOCTD!
¢ _ pnapa(T) _ pnapa(T)
B pHaCbmmapa (T) B pHacmmnapa (T)
¢
2.1.14 =

HachlIIapa




M

M

M

M

napa

HachIIIapa

napa

H3MmeHeHune arperaTHbIX COCTOSIHMM BEIIECTBA: UCIAPEHUE

2.1.15

M KOHJIEHCAIlUs, KUIIEHUE KUIKOCTH

H3MmeHeHne arperaTHbIX COCTOSIHMM BEIIECTBA: IJIABJICHUE
2.1.16

Y KpHUCTaJUIM3aIus
2.1.17 [IpeoOpazoBanue 3Hepruu B (pa30BbIX IEPEX0ax




2.2

TEPMOANHAMUKA

22.1

TeruoBoe paBHOBECHE U TEMIIEpaTypa

222

BuyTpenHsis 3Heprus

2.2.3

Temnonepenaya kak crmocod W3MEHEHUs
SHepruu  0e3  coBepuieHUs  pabOTHL

TCIIJIOMTPOBOAHOCTL, U3JTYYCHHUC

BHYTpPEHHEN

Kongekius,

224

KomuuecTtBO TEMIOTHI.
VY enbHasa TEINIOEMKOCTD BEIISCTBA C:
Q = cmAT

CMAT

2.2.5

VYaenbHas Temiora napoodpazosanus L: Q = Lm.

VY aenpHas TernoTa miaBneHus A Q = Am.

VY aenpHas TerioTa cropanus Tormmmsa : Q = qm

2.2.6

DnemeHTapHasi paboTa B TEpMOJIMHAMUKE:
A =pAV

pAV

Brruucnenue paboTtel 1o Tpaduky mporecca Ha PV-

TuarpaMMe

2.2.7

IlepBblii 3aKOH TEPMOJIMHAMUKMU:
Q12 =AUz + A1, = (U, —Up) + Ay,

12




AU

d

12

12

12

Anuna0ara:
Q12 = 0= Ay, = (U; — U) = AUy,




12

12

(U

AU

12

2.2.8

BTOpOﬁ 3daKOH TCPMOIAUHAMUKH. H606paTI/IMBIC MMpoIeCChbl




[Tpunnune! nevictBus TenaoBbix MammH. KITJT:

I_]:ABJ.EHEII =“-HJI'P_|“-1‘1T[| |‘-—K.1II'I:|
MaxkcumanbHoe 3Hauenue KII/I. [{ukn Kapno:
I .. —T T

2.2.10 Maxm =Ny = ———=1-32

VYpaBHeHue TeroBoro 0agaHca:

Ql +Q2 +Q3+= 0

1

+

2
2.2.11

+




SJIEKTPOJJUHAMMUMKA

3.1

OJIEKTPMYECKOE IT1OJIE

311

OnexTpuzauuss Ted M €€ NPOSIBICHUS. DJIEKTPUUYECKUM
3apsan. JIBa Buaa 3apsaa. DJIEMEHTApHBIM AJIEKTPUYECKUI

3apsijl. 3aKOH COXPAHEHHS HIICKTPHUECKOro 3apsiaa

3.1.2

B3aumoneiictBue 3apsaaoB. Touednbie 3apsabl. 3aKOH
Kymnona:
B OJJHOPOJIHOM BEIIECTBE C IUAIICKTPUUECKON

MMPOHHUIIACMOCTBIO

- {::rl

ﬂ-}g:: 1

11
£ dmsg, 17

.{‘:l'_l

4o

F=k

3.13

Onexrpudeckoe mnoine. Ero geictBue Ha SIIEKTpPUYECKHE

3apsiibl

3.14

HanpspkEHHOCTB DIEKTPUYECKOrO MOJIS:

-

) F

qnpo6an71

TIPOOHBIH




[Tone Toueunoro 3apsna:

. 4

E, = kﬁ
.
k
r
2
q

OTHOPOIHOE TIOJIE:
E = const.




const.

KapTunsl TMHUN HAPS>KEHHOCTHU 3TUX TTOJIEH

3.15

HOTGHHI/IaJIbHOCTL SJICKTPOCTATUYCCKOI'O ITOJIA.

Paznoctn MOTCHIMAJIOB U HANIPSI)KCHUC!

Az = q(¢1 — P2) = —qAdp = qU.

12

a(e

qu.

HOTGHI_II/IaJIBHaSI OHCPrusda 3apsaa B SBJICKTPOCTATUYCCKOM

I10JIC:




—AW

IloTenmuan QJICKTPOCTATHUYCCKOI'O ITOJIA:

w

1

CBs13b HaprDKéHHOCTI/I IMOJIA U Pa3HOCTH IMOTCHUIMAIOB IJIA

OJHOPOIHOTO dJeKTpocTaTnyeckoro mojst: U = Ed

3.1.6

[IpyHIMD Cynepno3uLMU JIEKTPUUECKHUX MTOJIEH:

E:El +E2+...,¢ :¢1+¢2+...







[IpoBOAHUKH B 3JIEKTPOCTATUYECKOM TOJIE.
VYcioBue paBHOBECHS 3apsiioB: BHYTPHU IPOBOIHUKA
Et=0

E
3.1.7
1
0
, BHYTPH ¥ Ha MOBEPXHOCTH MPOBOAHUKA ¢ = CONSt
318 JuanexTpuku B AJIEKTPOCTATUY ECKOM noJje.
o JvanexTpruueckas MpOHUIIAEMOCTh BEIIECTBA €
KonnencaTtop. 21nekTpoEéMKOCTh KOHAEHCATOpa:
c=1
U
C
3.1.9
U




eC

:‘)J'ICKTPOéMKOCTL IIJIOCKOI'0 KOHJCHCCaTOopa:

_€&S C
= d =&Cy

&&

3.1.10

HapanneﬂbHoe COCIMHCHUEC KOHACHCATOPOB:

q=1q +q2+""Ul = U2 =---lCnapann_C1 +C2+...




Hapau




ITocnegoBaTenbHOE COCAUHECHUE KOHICHCATOPOB:




TocJt




3.111

9Heprm1 SapH)KeHHOFO KOHI[GHC&TOpaZ
_qu _CU* ¢q?
€T 27 2 2

qu




Cu

2C

3.2

3AKOHBI IIOCTOAHHOI'O TOKA

Cuna Toka:
=24
3.2.1 Aty 0
ITocrosuubi TOK: | = const
Jlnst mocTossHHOTO TOKa ( = It
329 VYcnoBus CyliecTBOBaHUS MIEKTPUUECKOTO TOKA.

Hanpsixenune U u SJ1C E

3.2.3

3akoH Oma 11 y4acTKa L enu:

I_U
R




DIIEKTPUYECKOE

COIIPOTUBJICHHUC.

3aBUCUMOCTE

COIIPOTHUBJICHUA OAHOPOAHOI'O IIPOBOJHUKA OT €ro AJIMHbI U

cedeHus. YIeIbpHOe COIMPOTUBJICHUEC BCIICCTBA.

l
R:pg

R
3.24 P
S
|
Ucrounuku Toka. 9/1C ncTrouyHnKa ToKa:
E = ACTOpOHHI/IXCI/IJI
q
3.2.5




A

CTOPOHHHUXCHIT

BHyTpeHHee conpoTUBIEHUE HCTOYHUKA TOKA

3.2.6

3akoH Oma JJ1s MoJTHOM (3aMKHYTOM ) JIEKTPUYECKOM 11eMu:

E=IR+ Ir, orkyna

Rr

E.r




3.2.7

ITapannenpHOE coOeMHEHNE IPOBOJHUKOB!
I=11+12+..,Ul=U2=..,
1 1 1

=—+—+.
Rnapa}m Rl RZ

HapaI




HOCJ’IGI{OB&TGJ’IBHOG COCANHCHUC ITPOBOAHHUKOB:
U=Ul+U2+..,I11=12=..,
RHOCJI = R1 + R2+

Toci




3.2.8

Rt

PaGoTa snexkrpuyeckoro Toka: A = [Ut,
3akon Jlxoynsa — Jlenna:
Q = I?Rt

Ha pesucrope

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




3.2.9

MoHOCTh QJICKTPUYICCKOI'O TOKaA:

Ad
P=— =IU

LY, Ar—d
TemnnoBasi MOIIHOCTb, BhIIEIIIEMAsl HA PE3UCTOPE:

p=rr=L -
R

[5]

MOIIHOCTh UCTOYHHKA TOKA:

3.2.10

CBOOONIHBIE  HOCHUTENH  DJJIEKTPUYECKUX  3apsilioB B
MpOBOAHUKAX. MeXaHu3Mbl INPOBOAUMOCTH  TBEPIABIX
METaJJIOB, PACTBOPOB M PACIIABOB 3JIEKTPOJMTOB, Ia30B.

[TonmynposoaHuku. [1oaynpoBOAHUKOBBIN TUOL

3.3

MATI'HUTHOE I1OJIE

3.3.1

MexaHnndeckoe B3aUMOJEHCTBUE MAarHUTOB. MarHuTHoe
none. Bekrtop  marHutHOM — MHAYKUOMHU.  [IpuHIMI

CYIIEpPIIO3ULINA MarHUTHBIX ITOJIEH:

B = Bl +B2+...




JluHUM WHOYKUMM MarHuTHOro mnoJia. KaprtuHa suHM
WHIYKIIUU MAarHUTHOT'O OJIA I10JIOCOBOT'O u

IIOJJKOB oo6pa3H0ro ITIOCTOAHHBIX MaroHuToOB

OmneiT Opcrena. MarHuTHOE M0JIE NMPOBOJHUKA C TOKOM.

Kapruna nuHW MHIYKIMM MarHUTHOTO MOJIS JUIMHHOTO

3.3.2
NpsAMOr0  NPOBOAHMKA W 3aMKHYTOIO  KOJBLEBOIO
MMPOBOJIHUKA, KATYIIKHA C TOKOM
Cuna Amnepa, e€ HampaBlieHUE U BETUYHHA!
F, = IBlsina
F
A
3.3.3
IBlsina

, LAC O — YI'oJI MCXKAY HAIIPABJICHUEM ITPOBOAHHUKA U BEKTOPOM




+

3.3.4

Cuna Jlopenna, €€ HanpaBJIeHUE U BEIMUYNHA!

Fnop =1 q | vBsina

Jlop

| ql vBsina
TJ€ 0. — YTOJI MEXKY BEKTOpaMu

-

v

+

. I[BI/DKGHI/Ie 3ap;1>1<eHH0171 JacTubl B OZHOPOJAHOM MAariuTHOM

moJje

3.4

OJIEKTPOMATHUTHASA UHAYKLIA




IToTok BCKTOpPa MarHuTHOMN HHAYKOWUHA:

® = B,S = BScosa

()
B
n
341
S
BScosa
34.2 SBnenue 35eKkTpoMarHuTHOW MHAYKUKK. D /1C nHAyKmmn
3aKoH 3JeKTpOMarHUTHOU MHAYKIMU Papajaes:
AD
3.4.3 E = =@
Af f
Af—A)
D/1C uHAYKIKK B IPSIMOM IPOBOIHUKE IJTUHOIM |,
344 JBUXKYILIEMCS CO CKOPOCTBIO

>

v




(1;J_2)

)

B OJTHOPOJTHOM MAarHUTHOM moJie B:
| E; |I= Blvcosa

Blvcosa

, TJIe 0. — yToJl MeXy BeKTopoM B 1 HopMambio

>

n

K IIJTTIOCKOCTH, B KOTOpOﬁ JIC)KAT BECKTOPHI

-
-

lnv




; €CIIn




TO

| E; |= Blv
| E
[
Blv
345 [IpaBumno Jlenna
NHIyKTUBHOCTB:
L= ()
T
L
I
3.4.6
D
,um © = LI,
Camounnaykius. 31C caMOMHIYKIINH:
A
BT
—)
DHeprusi MAarHUTHOT'O TTOJISI KATYIIKH C TOKOM:
3.4.7 LI 2

W, =
L=




LI

3.5

SJIEKTPOMATHUTHBIE KOJIEBAHWA 11 BOJIHBI

351

2

Konebatenpuplii KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE

Kose0aHMsl B UJI€aJIbHOM KOJIe0aTeIbHOM KOHTYpE:

[ q(1) =, Sin( 0t + @)

lf['ff] =g, = iq,, cos( ot +@y) =1 cos( ot +qp)
®opmyna TomcoHa:

T =2nVLC




LC

, OTKyJa

2

LC




CBs3b aMIUMTYIBI 3apsifa KOHJEHcaTopa C aMIUIUTYIOU
CWJIBI TOKa TIPH  CBOOOJHBIX  AJICKTPOMArHUTHBIX

KOJIcOaHMIX B HJI€AJIbHOM KO0J1e0aTeIbHOM KOHTYPE:

Qe = —

()]

3aK0H COXpaHEHUsS SHEPruH B HJICATLHOM KOJIeOATEIIbHOM

KOHTYDE:
35.2
3.5.3 BriHyXI€HHBIE 2JICKTPOMarHuTHhIE KoyieOaHus. Pe3onanc
Ilepemennbnii  tOk.  IlpomsBomcrBO, mepemada u
noTpedIIeHNe YIEKTPHUECKON PHEPTUU
o cu’ LI’ cu’ LI’
+ = TR = IEE = Cconst.
2 2 2 2
CaoiicTBa 3IIEKTPOMATrHUTHBIX BOJIH. Bzaumuas
OpPHUEHTAllMs BEKTOPOB B JJEKTPOMAarHUTHOW BOJIHE B
BaKyyMe:
ELBlc
E
355 1
B
1




356 [Mkana 3JIEKTPOMArHUTHBIX BOJIH. IIpumenenune

OJICKTPOMArHUTHBIX BOJIH B TCXHUKC U 6BITy

OIITUKA

36.1 [IpssMonmMHENHOE PACHPOCTPAHEHHUE CBETa B OJHOPOIHOMN

cpene. Toueunslit ucTouHuK. JIyd cBera

3aKOHBI OTPAKEHUSI CBETA.

a=p

3.6.2

alp

S

3.6.3 [TocTpoenue n300pa>keHuit B IIIOCKOM 3epKaiie

3aKOHBI IPEJIOMJIEHUS CBETA.

HpeHOMHCHI/IC CBCTa.

nysina = n,sing.

3.6.4

sino

sinp.




AOCOJIFOTHBIM IOKa3aTeNb MMpCIOMIICHUA:

C
Naec = ;

abc

OTHOCHUTEINbHBIN MTOKa3aTe b MPETOMIICHHUS
Ny 1M

L )

nOTH

OTH




i
XoJ Jiy4yel B Ipu3Me.
Vi =Vy, Mk =k,
CooTHOLIIEHHE YacTOT M COOTHOILIEHHWE IJMH BOJH MpU

nepexoae MOHOXPOMATHYCCKOIO CBCTa UYCEPC3 TI'paHULY

paszzerna IByX ONTHYECKHX CPEN:




3.6.5

Hy<hy 1y

g .
[TosHOE BHYTpEHHEE OTpaXkeHue.

[IpenenbHeplii yros MoJHOro BHYTPEHHETO OTPAXKECHHUSL:

. 1 np
Sinay, = =—
Noru ny

Sina




C06Hpa}0mne U paCCCHBAIOIIMUC JIMH3LI. Tonkass nuH3A.

(DOKYCHOG PacCTOAHUC U OIITUYCCKAsA CHUJIa TOHKOM JTHUH3BI:

1
D=—
F
D
3.6.6
F
1
®opMysa TOHKOH JTIMH3BL:
1 4 1 1
d f F
3.6.7




VBennmueHne, 1aBacMo¢e JIUH30M:

h 111
F:—:—
H d




| fl

d T

A,

F\ h

f

R

B cnyuae paccenBaronieil TMH3BL:

3.6.8

1
D0 = F =—0,
D







| fl

Xon myda, IpOUIEAIEro JUH3Y MO IMPOU3BOJIBHBIM YIJIOM
K €€ riaBHOM onThueckoi ocu. [locTtpoeHune nzobpaxeHuit
TOYKH U OTpe3Ka MPsIMOM B COOMPAIOIINX U PACCEUBAIOLINX

JIMH3aX U UX CUCTCEMax

3.6.9

doroanmapat Kak onTudeckuid mpubop. [maz kax

OIITHYCCKAasad CUCTEMA

3.6.

Wnrtepdepennust  cBera.  KorepeHTHble  HMCTOYHHKH.
VYcnoBust HaOMONEHUST MaKCHMYMOB W MHHHMYMOB B
uHTep(HEepPEHIIMOHHOW KapTUHE OT JBYX CHH(DA3HBIX

KOI'C€pCHTHBIX HCTOYHUKOB!

A
MAKCIIMYMBI — &-.=2m;; m=0+*1+2 3

Y

v
MITHIIMYMEI — a={2m+1j;, m=0,+1,£2.+3

e

3.6.11

Hudpakuus csera. JudpakunoHHas pewméTka. Y clIoBHE
Ha6J'IIOI[€HI/I$I TJIaBHBIX MAaKCUMYMOB IIpU HOPMAJIbBHOM
MaJIcCHUd MOHOXPOMATHYECKOI'0 CBETa C JUIMHOW BOJIHBI A

Ha petéTKy ¢ nepuoaom d:

dsingy, = miA,m=0,4+/-1,+/-2,4+/-3,...

dsing




3.6.12 Hucnepcus ceta
4 KBAHTOBAS ®U3UKA
4.1 KOPITY CKYJISIPHO-BOJIHOBOM 1Y AJIN3M
411 I'unoreza M. [1nanka o kBanTax. ®opmyna Ilnanka: E = hv
®dotonbl. DHeprus GpoToHa:
E=hv= he _
=hv=—=pc
E
41.2 -




pc

hc

Nmnynbe ¢potona:

hv




413

®oroapdexr. Omnbitet  A.I.  Cronerosa.

dboTorhdekra

3aKOHbBI

414

VYpaBuenue Diinmrerina s hotodddexra:

Eq)omﬂa = ABbixosa + Euumax,

¢dortona

ABBIXO1a
+

KHHMax

riae,




hv

(dortoHa
hv
A
hc
hc
ABbIXOAE{ = thp = /1_
Kp
BBIXOJ1a

kp




Kkp

hc

KuHMax

max

mv

EK]/IHmaX




eU

3an

415

JlaBneHue cpera.
JlaBneHne  cBeta  Ha  MOJIHOCTBIO  OTPAKAIOLIYIO
IIOBEPXHOCTh W  HA  IOJIHOCTBIO  ITOTJIOLIAOIIYIO

IMOBEPXHOCTh

4.2

OU3UKA ATOMA

421

HnaHeTapHa}I MOJACJIb aTOMa

422

[Toctynater bopa. M3nyuenue u moriomieHue GOTOHOB MIPH
Mepexojie aToMa ¢ OAHOTO YPOBHS SHEPrUU Ha IPYTOM:

hv, = he =|E, -E

mnr -

m
“mn

423

JInnenuaTteie ClIEKTPHI.

CnexTp ypoBHEH 3HEpruu aToMa BoAOpoAa:

—13,63B
E, =22 4123 .

ne

4.3

OU3UKA ATOMHOI'O APA

43.1

Hyxnonnas monens sapa I'elisenOepra — MiBanenko. 3apsn

sapa. MaccoBoe uncio sapa. M3otomnsl

43.2

PannoakTuBHOCTE.

Anbda-pacnan;
A A4 4
7X—>>,Y+ ;He

bera-pacnan.

OnexTpoHHBIN B-pacman:

A A 0~
s X—= Y+ je+v,




[Tozutponnslit B-pacma:
X A7+ Se 4y,

l'amma-u3znyyenue

433

3aKOH paJuoaKTHBHOTO pacaja;

-t

N(t) = Ny # 2T

N(®)

IIycts M — Macca paJuoakTUBHOIO BellecTBa. Toraa

-t
m(t) =mgy* 2T

m(t)




4.3.4 SnepHseie peakuuu. /lesnenne u cUHTE3 sAEP




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






