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INOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 10 @Qu3uke Ha YypOBHE CpeIHEro o0miero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXKEHUH U TpeOOBaHMI K pe3yjbTaTaM OCBOCHUS
OCHOBHOI oOpa3oBaTeibHOM mporpammel, mnpenacraBieHHbix B ®I'OC COO, a
Takke ¢ yu€TtoMm deaepanbHoil pabodeit mporpammbl Bocniutanus U Konuenuuu
npenogaBaHus yueOHoro npeamera «dusnka» B 00pa30BaTeIbHbBIX OpraHU3alMsIX
Poccuiickoit ~ ®enepariuu,  peaiM3yrOIIMX  OCHOBHbIE  00pa3oBaTelIbHbBIC
IPOrpaMMBl.

[Iporpamma no ¢gu3suke onpeaenser o0s3aTeIbHOE MPEAMETHOE COJIEPKAHKE,
YCTAHABJIMBAET PEKOMEHIYEMYIO MOCJEN0BATEILHOCTh U3YYEHUS TEM MU Pa3JIEoB
y4eOHOro mpeamMeTa ¢ y4E€TOM MEXIPEAMETHBIX U BHYTPUIPEIAMETHBIX CBSI3EH,
JOTUKA  y4e0HOro Tmpollecca, BO3PACTHBIX OCOOEHHOCTEM  OOy4aroluxcs.
[Iporpamma mo ¢usnke naET TPEACTaBICHHE O LENAX, COJAEp)KaHWHU, OOuIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M PA3BUTUSA OOYYaAIOIIUXCA CPEICTBAMMU
ydebHoro npeamera «Pu3nka» Ha yriyOJIEHHOM ypOBHE.

N3ydyenne kypca GU3MKK YriayOJEHHOTO YpPOBHS MO3BOJIAET PEATU30BATh
3aJ]aul NpOoQPecCHOHAIBHON OPUEHTALIMU, HANPAaBJICHO HA CO3/IaHME YCJIOBUH Ui
MPOSBIICHUS] CBOUX MHTEJUIEKTYaJIbHBIX M TBOPYECKHX CHOCOOHOCTEN KaKIbIM
Oo0Oy4aroumMMcsi, KOTOpble HEOOXOIUMBI JJIsl NPOAOJDKEHUS OOpa3oBaHUSA B
OpraHu3anusax MnpodecCHOHANBHOrO 00pa30BaHUd [0 Pa3IUYHbIM  (PU3HUKO-
TEXHUYECKUM U MH)XEHEPHBIM CHELUATBHOCTSM.

B nmnporpamMe 1o (¢usnMke OnpeneisitoTcs IUIAHUPYEMbIE PEe3yJIbTaThl
OCBOEHUS Kypca (PU3UKHU HAa YPOBHE CPEIHETO 00111er0o 00pa30BaHUs: JIMYHOCTHEIE,
MeTanpeAMETHbIe, TpeaMeTHble (Ha  yrnyOonéHHoM — ypoBHe).  HayuHo-
METOJIOJIOTMYECKON OCHOBOM JIJIsi  pa3paboTKu TpeOOBaHUUA K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yibTaTaM OO0y4aroluXcs, OCBOMBIIUX
nporpaMMmy 1m0 (u3MKe Ha YypOBHE cpeaHero oOmero oOpa3oBaHusS Ha
yrayOiaEHHOM YPOBHE, SIBJISIETCSI CHCTEMHO-JIEATEIbHOCTHBIN MOAXO/.

[Tporpamma no (pusmKe BKITIOYAET:

IUIAaHUPYEMBIE pe3yJbTaThl OCBOEHUSA Kypca (U3MKM Ha YriayOnEHHOM
YPOBHE, B TOM YHCJIE IPEIMETHBIE PE3YyJIbTAThI 10 TOAAM OO0 y4EHMUS;

coJiepskanue yueOHoro npeamera « Pu3nkay 1o rogam oOydeHus.

[Iporpamma 1o ¢u3MKe HUMEET NPUMEPHBIA XapakTep U MOXKET ObITh
MCITIOJIb30BaHa YYUTEISIMU (DU3UKHU JJIsl COCTABIEHUSI CBOMX PA0OUHX MPOrPaMM.

[Tporpamma 1o ¢u3MKe HE CKOBBIBAET TBOPUYECKYI0 MHUIIMATHUBY YUYUTEIEH U
OPEIOCTABISIET BO3MOXKHOCTU JUIA pealu3al[iy  PA3UYHbIX METOAUYECKUX
HNOJIXOA0B K TPENoJIaBaHHI0 (U3MKU Ha YIIIYyOJEHHOM YPOBHE IPH YCIOBUU
COXpaHeHus 00s3aTeIbHON YacTH COJIepKaHus Kypca.



®dusrka Kak Hayka O HambOojee OOIIMX 3aKOHAX MPHUPOJbI, BBHICTYMAs B
KayecTBe y4yeOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMI 00 okpyxkaromeM mupe. [IkonbHbINA Kype pU3MKN — cucTeMO0Opa3yronui
JUTSL €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEAMETOB, MOCKOIbKY (PU3HMUECKUE 3aKOHBI
JeXaT B OCHOBE MPOILIECCOB M SIBICHUN, H3ydyaeMbIX XHUMHUEH, OHOJIOTHEH,
buzmdeckoit reorpadueit M actpoHomuei. lcmonp3oBaHME W aKTHBHOE
npuMeHeHrue (U3MUECKUX 3HAHUM OINpeAeNniIo XapakTep U OypHOE pa3BHUTHE
pazHOOOpa3HbIX TEXHOJIOTMM B cQepe HSHEPreTuKd, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TMOJYy4YEeHHUs] HOBBIX MAaT€PHAIIOB C 3aJaHHBIMU CBoOilcTBamu. M3yueHue
(Gu3MKKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE ECTECTBEHHO-HAYyYHOM
KapTUHBI MHUpa oOydJaromierocs, B popMupoBaHue YMEHUN TPUMEHSTh HAyYHBIN
METO/] TO3HAHUS TIPU BHIMIOJIHEHUU UMH YYEOHBIX UCCIEIOBAHUM.

B ocHoOBY kypca (hu3MKU Ha ypOBHE CPEHEr0 00LIero o0pa3oBaHus MOJ0KEH
pAI Uaeh, KOTOpPbIe MOYXKHO PacCMaTPUBATh KAaK MIPUHIUIIBI €0 MOCTPOCHUSL.

Hoea uyenocmmnocmu. B COOTBETCTBUU C HEM KypcC SIBISIETCS JIOTHYECKHU
3aBEpIIEHHBIM, OH COACP)KUT MaTepuai U3 BCEX Pa3AesioB (PU3UKH, BKIIIOYAET Kak
BOTIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (DMU3UKH.

Hoena zemepanuzayuu. B COOTBETCTBMM C HEW Marepuall Kypca (HU3MKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIisieTcs
dbopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIECTBE U
noJe.

Hoea 2ymanumapuzayuu. EE peanuzaiiusg NOpeanosiaracT HMCIOIb30BaHUE
T'YMaHUTApHOTO MOTEHIHaa (PU3NYECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHUYECKUMU TIPOOIEMaMH.

Hoea npuknaonoint nanpaenennocmu. Kypc pusznku yriyO0iaEHHOTO YPOBHS
MPEANoaraeT 3HAKOMCTBO C ITUPOKUM KPYIrOM TEXHUYECKHX U TEXHOJOTHUYECKUX
IIPUJIOKEHUM M3Y4YEHHBIX TEOpUM M 3aKoHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTABICHUA W COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3Konocuzayuu peanusyercs IOCPEACTBOM BBEICHUS JJIEMEHTOB
COZICpXaHMs, TOCBSIIEHHBIX OJKOJOTHYECKHMM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHUEM TEXHHKU U TEXHOJIOTHH, a TaKXe OOCYKICHHS
Ipo0JIEM pallMOHAIBLHOTO MPUPOAOIOJIE30BAHUS U HKOJIOTHYECKO 0€30aCHOCTH.

OcBoeHue coaepkaHusi MporpaMmMbl 1Mo GU3UKE JOKHO OBITH MMOCTPOCHO Ha
IPUHIIMIIAX CUCTEMHO-AESITEIbHOCTHOTO noaxonaa. s ¢u3uku peanusanus dTUX
IPUHIIMIIOB 0a3upyeTcs Ha UCIOJIb30BAaHUU CAMOCTOSITENHHOIO HKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIIEro ¢akropa ydeOHoro mpornecca. s yrayOiaéHHOro
YPOBHA — 3TO CHCTEMAa CaMOCTOSATEJIBHOIO YYEHHUYECKOrO0 3SKCIEPUMEHTA,



BKJTIOYAIOMIETO (DPOHTAIBHBIE YUEHHYECKHE ONBITHI MPH W3YYCHUH HOBOTO
MaTtepuana, JJaboparopHbie paboThl U pabOTHI MpakTUKyMa. [Ipy 3TOM BO3MOXKHBI
nBa crocoba peanuzanuu  (U3MYECKOro TNpakTUKymMa. B mepBoM ciydae
MPaKTUKYM MpoBoauTcs oo B koHie 10 u 11 kiaccoB, nubo0 mocie mepBoro u
BTOPOrO TOJYrOAMM B KaXJOM M3 3THX KjaccoB. Brtopoil cmocod — 3To
UHTErpaius paboT MpakTHKymMa B CHCTEMY JabOpaTOpHBIX pPabOT, KOTOpPHIC
IPOBOJATCS B Tpoliecce u3ydeHus pasnuena (temsi). [Ipu 3ToM mojg padotamu
NPaKTUKyMa MIOHUMAETCSI CaMOCTOSITEIbHOE MCCIE0BAaHIE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOTr0, 000OIIEHHOTO BUAa 0€3 MOIaroBOi WHCTPYKIIHH.

B mnporpamme mo (Qu3mke cucTeMa YYEHHUYECKOTO JKCIEPUMEHTA,
1a00paTopHBIX PabOT M MPAKTUKyMa MpeCTaBlIeHA €IUHBIM TepeduHeM. Brioop
TEMaTHKU JUI1 3TUX BUIOB YUYEHHYECKUX MPAKTUUECKUX pabOT OCYIIECTBISETCS
y4acTHHUKaMHU 00pa30BaTEIBHOTO MPOIIecca UCXOsl U3 0COOEHHOCTEH MOYypOYHOTO
IUTAHUPOBAHMUS U OCHailleHusi kabunera Qusuku. [Ipu sTOoM obGecneunBaeTcs
OBJIQJICHHE OOYYAIOIIMMHCS YMEHUSMHU TMPOBOJAUTH TMPSIMBIE M KOCBEHHBIC
M3MEPEHHUsI, UCCIECTOBAaHMUS 3aBUCUMOCTEH (U3WYECKUX BEITUYUH M IOCTAHOBKY
OTIBITOB MO MPOBEPKE MPEIT0KEHHBIX TUIIOTE3.

bonbiioe BHMMaHWE YIEISETCS PEIICHUIO PAcUETHBIX M KauyeCTBEHHBIX
3amad. [lpu 3TOM 111 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/a4d C SIBHO
3aJJaHHOW U HESIBHO 33JaHHOHN (hM3MUECKOM MOJAEIBIO, MO3BOJISIONINE IPUMEHATh
M3YyUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOTO pasfeia Kypca, Tak |
UHTErpUpys MPUMEHEHNE 3HaHUM U3 Pa3HbIX pa3fenoB. [[J1s KadyeCTBEHHBIX 3a7a4
PUOPUTETOM SIBIISIIOTCSI  3a/IaHMsl Ha OOBSICHEHHE/Npe/ICKa3aHue MPOTEKaHUs
(bu3nyuecKuX SIBJICHUI W MPOIECCOB B OKPYKAIOIIECH >KU3HU, TpeOyromue BbIOOpa
dbuznuecKkoi MOACIH SISl CUTYaIluU MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TtpedoBanuamu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECHEUEHHI0 Y4eOHOro mpolecca Kypc (UMK yriayoJEHHOrOo
YPOBHSI Ha YpOBHE CpeHEro o0Iiero o0pa3oBaHusl JOKEH U3Y4aThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kaObuHere (U3UKM JIOJDKHO OBITH HEO0OXOAMMOE
nabopatopHoe O0OpYAOBAaHWE MJIA BBIMOJTHCHHS YKA3aHHBIX B MPOTrpamMme IO
¢u3MKe YICHHMYECKHX OIBITOB, JIAOOPATOPHBIX pabOT M paboT MpakTUKyMma, a
TaKXe IEMOHCTPAIIMOHHOE 000PYA0BaHNUE.

JlemoHcTpalinoHHOe  0o0opynoBaHue (OpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTH U  OOECIIEYMBACT IOCTAaHOBKY
MEPEYUCIICHHBIX B TporpamMme 1Mo (U3HMKE KIIOYEBBIX JIEMOHCTPAIlUN IS
UCCIICIOBAHUS  W3Y4YaeMBIX SIBJICHUH M  MPOLECCOB, OMIUPHUUYECKUX U
(G yHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MTPHUMEHEHUH.

JlaBopatopHoe o00opyaoBaHUE [JISi YUYCHHUECKHUX TMPAKTUUYECKUX padoT
(dopmMupyeTcsi B BHUJIE TEMaTHUYECKUX KOMIUIEKTOB M OOECIeunBaeTcsi B pacuére



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

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

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

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

dbopMupoBaHuEe HaydHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa U3y4€HHUS OCHOB
CTPOEHHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHuE YMEHUN OOBSICHSITH SABJICHUS C UCIOJIb30BAHUEM (PU3NYECKUX
3HAaHUU U HAYYHBIX OKA3aTeNbCTB;

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

pa3BUTHE  MPEACTaBICHUH O  BO3MOXHBIX  cepax  Oynymiei
OpoEeCCUOHANBHON JESTEIbHOCTH, CBSA3aHHBIX C (DU3UKOW, IOATOTOBKA K
JanbHeHIIeMy OOy4EHHIO B 9TOM HalpaBICHUH.

JlocTrkeHre 3TUX Lejaed 00ecreynuBaeTCsl pelIeHUEeM CIIEIYIONINX 3ajad B
mpoliecce U3ydeHus Kypca (pU3uKy Ha YpoBHE CpPEAHEro 00IIero 00pa3oBaHus:

MpPUOOPETEHUE CUCTEMBI 3HAHUN 00 OOIMIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpUsX,  BKIOYAs  MEXaHWUKY,  MOJEKYJISpHYIO  (U3HUKY,
AEKTPONHAMUKY, KBAHTOBYIO (DU3UKY U SJIEMEHTHI aCTPODHU3HKH;

dbopMupoBaHuEe YMEHHUI MPUMEHATh TEOPETUYECKUE 3HAHUS AJI1 OOBSICHEHHUS
Gu3nYecKuX SBICHUN B TPUPONE W JIsA NPHUHATHS TMPAKTUYECKUX PEIICHUN B
MMOBCEJHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIIEHUS pa3MUYHbIX 3a7ad C SBHO 3a/JaHHOM
busznueckol MOAENbI0, 3a/lay, MOAPA3yMEBAIOIIMX CAMOCTOSATENILHOE CO3/IaHHe
¢u3nyeckoil MOJAENTH, aJeKBAaTHOM YCJIOBUSIM 3ajadyd, B TOM 4YHCIE 3ajad
UHKEHEPHOT'O XapaKTepa;

NOHUMaHHWE (U3UYECKUX OCHOB W TIPUHIMUIIOB JEHUCTBUS TEXHUYECKUX
YCTPOWCTB U TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUSA Ha OKPY>KAIOLIYIO CPENY;

OBJIQICHUE METOAAMM CaMOCTOATEIbHOIO IJIAHUPOBAHUS W IPOBEACHUS
(GU3NYECKUX  OKCIEPUMEHTOB, aHAIM3a © HMHTEpOpeTanuu  uHOopMaIiH,
OIpeIeICHUs IOCTOBEPHOCTH MOJyYEHHOIO PE3yJIbTaTa;

CO3[IJaHUE YCJIOBUW HJIsi Pa3BUTHS yYMEHUH MPOEKTHO-HCCIIEIOBATENbCKOM,
TBOPUYECKOMN AEATEILHOCTH;



pa3BUTHE UHTEpeca K cepaM mpodeccuoHaNbHON AESTENbHOCTH, CBSI3aHHON
¢ GUBHUKO.

B coorBerctBun ¢ TtpedoBanusimu DPI'OC COO yrinyOnéHHBIA ypOBEHb
u3ydeHus: ydyeOHoro mpeamera «Du3nMkay Ha YpOBHE CpEIHEro OOIIero
o0Opa3oBaHusl BbIOMpaeTcss OOYYaIOIIMMHUCS, [UIAHUPYIOIIUMH TPOAOHKEHHE
00pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

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

[Ipennmaraemerii B mporpamMme 1o (DU3UKE IEPEUYCHb J1A0OPAaTOPHBIX U
MPAKTUYECKUX paboOT SBISETCA PEKOMEHJOBAaHHBIM, YYHUTENb JeaeT BhIOOD
MPOBENICHUS JIA0OPATOPHBIX PAOOT W OMBITOB C YYETOM WHIUBHUIYATbHBIX
0COOEHHOCTEH 00yUJaroIIUXCs.



COJEPKXAHUE OBYYEHUA
10 KVIACC

Pa3znen 1. Hayunblii MeTOx MO3HAHUS IPUP OAbI.

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

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

CnocoObl u3MepeHusi (U3MUECKUX BEJIMYMH (aHAJIOroBble M IU(POBHIE
U3MEpUTEIbHbIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYMKOBBIE CUCTEMBI).

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

MonenupoBanue (pU3NYECKUX SIBICHUN U MPOLIECCOB (MaTepuajbHas TOYKa,
a0CoONIOTHO TBEPAOE TENOo, HACabHAS >KUAKOCTb, WACAIBbHBIA Tra3, TOYECUHBIN
3apsn). ['unoresa. @u3nuecKkuil 3aKOH, TPAHULBI €r0 MPUMEHUMOCTH. Du3nueckas
TEOpHSI.

Ponp u Mecro ¢u3uku B (HOpMHPOBAHMU COBPEMEHHOW HAYYHON KApPTHUHBI
MHpA, B IPAKTUUECKOUN IE€ATETbHOCTH JIIOACH.

Yuenuueckuii sxcnepumenm, nadbopamopnwie padbomol, npaKkmuxKym.

W3MepeHre cuiibl TOKAa W HalpsSOKEHUS B LENH IOCTOSIHHOTO TOKa MpH
MIOMOIIIM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO € LU(PoBOil s1aboparopueil no ¢usuke. [Ipumepsl n3mepeHus
($u3MYEeCKUX BETUYUH IIPU MOMOIIHM KOMIIBIOTEPHBIX JATUUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexannueckoe nBHKeHHE. OTHOCHTEIBHOCTh MEXAHMYECKOTO JIBH)KECHMSI.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3aja4l MEXaHUKHU.

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

[lepemelienne, CKOpoOCThb (CpemHsii CKOPOCTb, MTHOBEHHAs CKOpPOCTb) U
YCKOPEHUE MaTepHalbHOM TOYKH, UX MPOECKIMH HA OCH CHUCTEMBI KOOPAHWHAT.
CroxeHune nepeMenieHuii U CII0KEHUE CKOPOCTEM.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSAMOIIMHENHOE IBUKEHUE. 3ABUCUMOCTh
KOOpAMHAT, CKOPOCTH, YCKOPEHHSI U IIyTH MAaTepUaIbHOW TOYKU OT BPEMEHU U HX
rpaduxmu.

CBoOogHoe TajeHue. Y CKOpeHHe CBOOOJHOrO TmajeHus. [[BrkeHue Tena,
OpOILIEHHOI0 TOJl YrJOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH H
YCKOPEHHUsI MaTepUaIbHON TOUKU OT BPEMEHU U UX IPAPUKU.



KpuBonuHueiiHoe  nBWKEHHME. J[BMKEHHWE  MAaTepUabHOM  TOYKH  TIO
OKPYXKHOCTH. YTJOBasg U JHUHEHHas ckopocTh. [lepron m vacrora oOpaiieHus.
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 JTU(DTHI.

Hemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUSI KMHEMATUYECKUX XapPaKTEPUCTHK
JIBIKCHUSL.

CriocoObI uccrieIOBaHuUS IBUKECHUM.

Nnnroctpanus npeieabHOro nepexoaa 1 U3BMEpPeHUe MrTHOBEHHOU CKOPOCTH.

[IpeoOpa3zoBanue ABUKEHUHN C UCTIOIB30BAHMEM MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTRE.

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

HanpaBiieHre cCKOpoCTH MpHU JIBUXKEHUU 110 OKPY>KHOCTH.

[IpeobpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

N3yyeHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAETICHUSI MTHOBEHHOU
CKOpPOCTH.

N3mepeHue ycKkOpeHUs: TIpU MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBHYKEHUU
10 HAKJIOHHOM TIJIOCKOCTH.

HccnegoBanue 3aBUCMMOCTH NYTH OT BPEMEHHM IIPH PaBHOYCKOPEHHOM
JBUKCHUU.

N3mepenue YCKOPEHUS CBOOOMHOTO  TAJACHUS (peKOMEHJ0BaHO
UCIIO0JIb30BaHME 1ITU(POBOI 1abopaTopun).

W3ydenne nBWKEHUS Tela, OpPOIIEHHOro Tropu3oHTambHO. [IpoBepka
TUIIOTE3Bl O MPSMOM MPOMOPLIUOHATIBHON 3aBUCUMOCTH MEXAY AalbHOCTBIO
MOJETA ¥ HAYAJIbHOM CKOPOCTBIO TEJNA.

N3ydyeHne ABWKEHHS Tella MO OKPYKHOCTH C IOCTOSIHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnegoBanre 3aBUCUMOCTH TepuoAa OOpallleHUsi KOHUYECKOTO MasTHHKA
OT €ro MapaMmeTPOB.

Tema 2. /lunamuxa.



ITepBeit 3akoH HeroToHa. HMHepumanbHble cHCTEMBbl oOTcuéra. [IpuHIuUn
otHocuTenbHOCTU [anunes. HenHepruanbHble cucTeMbl OTCuéra (OIpeleNeHue,
MIPUMEDBI).

Macca tena. Cuia. [IpuHIMIO Cynepno3suuuu CUil.

Bropoii 3akoH HeroTOHA 111 MaTepUAIBHON TOYKH.

Tperuit 3akoH Hpr0TOHA 111 MaTeprUaIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBUBAJIEHTHOCTh TI'PABUTALMOHHON W
WHEPTHON MacCCHhI.

Cuna TspkecTd. 3aBHCHUMOCTh YCKOPEHHSI CBOOOJHOTO MaJieHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHEThl W OT Treorpapuyeckol MmuUpoThl. JIBHKeHHe
HEOECHBIX Tell M UX CyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckas CKOPOCTb.

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

Cuna tpenust. Cyxoe tpenue. Cuiia TpEHUSI CKOJbXKEHUS U CHJIA TPEHHS
nokost. Koapduuuent tpenus. Cusia CONpPOTUBICHUS TMPH JABMKCHUU Tella B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIBHOTO IBUKEHUS.

Jasnenue. I'mapocratuueckoe napienue. Cuiia Apxumena.

TexHuueckue yCTpOHMCTBA M TEXHOJIOIMYECKHUE IPOLECCHI: MOMIIUITHUKY,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaGmronenue qBUKEHUS TeJl B MHEPUUATIbHBIX U HEMHEPLHAIBLHBIX CUCTEMAX
OTCYETA.

[TpyHUOMIT OTHOCUTEIBHOCTH.

Kauenune nByX HLWIMHAPOB WM IIAPOB Pa3HOW MacChl C OAWHAKOBBIM
YCKOPEHUEM OTHOCUTEIBLHO HEMHEPLUAIBHOU CUCTEMBI OTCUETA.

CpaBHEHME  PaABHOJCUCTBYIOIIEH  MPUJIOKEHHBIX K TeIy CHI €
IIPOU3BEICHUEM MACCHI T€Jla HA €r0 YCKOPEHUE B MHEPLIMAIbHOM CUCTEME OTCYETA.

PaBeHCTBO CuJl, BOZHUKAIOIIMUX B PE3YJIbTATE B3AUMOACHCTBHS TEIN.

N3mepenune Macc o B3auMOJIEUCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOABEME U MA/ICHUH.

LleHTpOoOS)KHBIC MEXaHU3MBI.

CpaBHeHUE CUIJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

W3MepeHre paBHOACHCTBYIOIIEH CUJI MpPU JABMXKEHUHM OpyCKa IO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCUMOCTH BpPEMEHHU JABWKEHUS Opycka IO
HAKJIOHHOM IIJIOCKOCTH Ha 3aIaHHOE PACCTOSIHUE OT €T0 MAaCCHI.



HccienoBanue 3aBUCUMOCTH CUJI YIIPYIOCTH, BO3HUKAIOIIMX B IPYXUHE U
pPE3NHOBOM 00pasle, OT UX AePOopMaLIIH.

N3yyeHne NBUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4YEpe3
NErKui OJIOK.

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

HccnenoBanue nBukeHHs] OpycKa MO HAKIOHHOM IUIOCKOCTH C MEPEMEHHBIM
KO3 (HULIMEHTOM TPEHHUS.

N3ydeHune IBH>KEHMS TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHO TBEpAoe Teno. llocTymarenbHoe M BpaliaTesbHOE JABHKEHUE
TBEPAOro Tena. MOMEHT CHJIbI OTHOCUTEIBHO OCH BpauieHus. Ilnedo cuisbl
CrnoxxeHue cui, NPUIIOKEHHBIX K TBEPIOMY Telly. LIeHTp TskecTH Tena.

Y cnoBus paBHOBECHUS TBEPIOTO TENA.

YcToitunBoe, HEyCTOWYMBOE, O€3pa3IMUHOE PABHOBECHUE.

TexHnueckne YCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIUTEHH,
CTPOUTEIIbHBIA KpaH, PeIIETYAThIE KOHCTPYKIIMH.

Hemoncmpayuu.

VY ciioBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomol, PAKMUKYM.

HccnenoBanue ycinoBUUW PpPAaBHOBECHsSI TBEPAOrO TeEJla, HMMEIOLIET0 OCh
BpAILICHHUS.

KoHcTpynpoBaHne KpOHIITEWHOB M pacu€T CHII YIPYTOCTH.

N3y4yeHne ycTOMYMBOCTH TBEPIOTO TEJA, UMEIOLIETO IIOMAaAb OIOPHI.

Tema 4. 3axonsl coxpaneHusn 6 mexaHuke.

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

MMmIysibe cHIIbl M U3MEHEHUE UMITYJIBCA TEa.

3aKOH COXpaHEHHs UMITYJIbCa.

PeakTuBHOE BUKEHHE.

MoMeHT umIysnbca MarepualibHOW TOYKM. lIpencraBieHne O cCOXpaHEeHUU
MOMEHTA UMITYJIbCA B EHTPAJIbHBIX MOJIAX.

Pabora cunbsl Ha MajJoM W Ha KOHEYHOM nepeMeunieHuu. Ipaduueckoe
MIpe/ICTaBJICHUE PaOOThI CUJIBI.

MoOHOCTh CUJIBI.

Kunernueckass 3Heprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KMHETUYECKOW YHEPIUU MATEPUAIILHON TOUKH.



[loTeHIMaNBHBIE W HENOTCHIMAIbHbIE CWIbl. [loTeHIManpHas SHEPrus.
[ToreHuumanbHas sHEPrust ynpyro nehopMHpoBaHHOM npykuHbl. [loTeHnumanbHas
SHEprus Tejaa B OAHOPOJHOM TIpaBUTALMOHHOM moje. [loTeHiuanbHas 3Heprus
TeJla B IPAaBUTAI[MOHHOM I10J€ OAHOPOAHOIO IIapa (BHYTpPU U BHE 1uapa). Bropas
KOCMHMYECKasA CKOPOCTh. TPETh KOCMUYECKAS] CKOPOCTb.

Cesi3p  paOOTBl HEMOTEHIHAIBHBIX CHJI C HM3MEHEHHEM MEXaHHYECKOM
SHEPrUU CUCTEMBI TeJl. 3aKOH COXPAHEHHSI MEXaHUYECKON SHEPrUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyumM sl MACATbHOW JKUIAKOCTH KAK CIEACTBUE 3aKOHA
COXpaHEHHSI MEXaHUYECKOW SHEPTHH.

TexHuyeckne ycTpocTBa M TEXHOJIOIMYECKUE MPOLECCHI: TBU)KEHHUE PAKET,
BOJOMET, KOMEp, MNPYKUHHBIM MUCTOJET, THUPOCKON, (UrypHOE KaTaHHEe Ha
KOHBKax.

Hemoncmpayuu.

3aKOH COXpaHEHMs UMITYJIbCa.

PeakTnBHOE BHKEHUE.

N3mepenne MOITHOCTH CUIIBL.

M3meHeHune sHepruu Tena npy COBEPIIEHUH paOOTHI.

B3anMHble NpeBpanieHruss KWHETHYECKOM WM IOTEHUHMAIBHOW HSHEPIrUM IpU
NEHUCTBUU Ha TEJO CUJIBI TSKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue sHepruu npu cBOOOAHOM IMaJIEHUU.

Yuenuueckuii sxcnepumenm, nadopamopnusie padomol, NPAKMUKYM.

M3MepeHne nMIrysbca Tejaa o TOpMO3HOMY ITYTH.

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

CpaBHEHHE U3MEHEHHUS UMITYJIbCA TENA C UMITYJIbCOM CHJIBI.

HccnenoBanne coXxpaHeHUs UMITYJbCa PU YIPYrOM B3aUMOJICHCTBUU.

N3mepenne KWHETUYECKOW SHEPTUHU TeJla IO TOPMO3HOMY ITYTH.

CpaBHEHHME M3MEHEHUS OTEHIMAIBbHON 3HEPIUU NPYKUHBI C PaOOTON CHJIBI
TPEHMUSL.

Omnpenenenue pabOThl CHIIBI TPEHUS NPU JBUKEHUM Teja IO HAKJIOHHOM
IJTIOCKOCTH.

Pasznea 3. Mouieky/sipHast (pU3HKa ¥ TEPpMOAMHAMHUKA.

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYECKOU MeoPUU.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIsIpHO-KMHeTn4yeckoil teopun (MKT), wux
onbITHOe obOocHoBanue. Juddys3us. bpoyHoBckoe aBMkKEeHHE. XapakrTep
JIBUKEHUS M B3aMMOJECHUCTBUS YacTHI] BewlecTBa. MojeNu CTPOECHHs Ta30B,
KUIKOCTEH M TBEPIBIX TEN U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX



mozenedi. Macca u  pasmepsl Mosekya (atomoB). KommuecTBo BelecTBa.
[TocTostnHas ABoranapo.

TermoBoe paBHOBecue. Temmeparypa u cnocoObl €€ u3mepenus. I[llkana
temnepatryp Llenbcust.

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

['a3oBbie 3akoHbl. YpaBHeHne MenaeneeBa—Kmnaneiipona. AOcomoTHas
temrneparypa (mkana temnepatyp KenpBuna). 3akon Jlamerona. M3ompoiiecch B
U7calIbHOM Ta3e C TOCTOSHHBIM KOJIMYEeCTBOM BemiecTBa. [ 'paduueckoe
IpeJICTaBJIEHUE U30IPOLIECCOB: U30TEPMa, U30X0pa, h300apa.

CBsi3b  MEXIy [JIaBJICHMEM W  CpelHEW KHUHETHUYECKOHM  DSHepruewu
MOCTYNAaTEIbHOIO TEMJIOBOTO JIBHXKEHUST MOJIEKYJI HJEabHOrO raza (OCHOBHOE
ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKOW TEOPUH UJI€aTIbHOTO rasa).

CBsi3b a0COTIOTHON TEMITepaTyphbl TEPMOIMHAMUYECKON CUCTEMBI CO CPETHEN
KHHETUYECKOW SHEPrUeH MOCTYMATENbHOI0 TEMIOBOTO ABUKEHHS €€ YaCTHlL.

TexHnueckne yCTPOWCTBA M TEXHOJIOTHYECKHME IIPOLIECCHI: TEPMOMETP,
O6apoMeTp, MoJlyueHHe HAaHOMATEPHUAJIOB.

Hemoncmpayuu.

Mojenu IBUKEHHS YaCTHI] BEIIECTBA.

Monens 6pOyHOBCKOTO JABUKECHHUSI.

Buneoponuk ¢ 3anuchbio peaqsbHOro OpOyHOBCKOTO IBHXKEHHUS.

Juddy3ust KuaKoCTen.

Mogens onbita IITepHa.

IIputsxkeHne MoIeKyi.

Mojgenu KpuCTaluIM4eCKUX PEETOK.

HaGmonenue u rcciegoBaHue N30MPOIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padbomoul, npaKkmuxKym.

HccnenoBanne rmpouecca YCTAaHOBICHUS TEIUIOBOIO PAaBHOBECHUS IIPU
TETJIO00MEHE MEXKIy rOpsiueil M X0JI0IHON BOJIOH.

WN3ydyeHne W30TEpMUYECKOro IMpolecca (PeKOMEHAOBAHO HCMIOIb30BaHUE
udpoBoit maboparopun).

N3ydenune n30XopHOro mporecca.

W3yuenue nzobapHOro mporecca.

IIpoBepka ypaBHEHUsI COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckas (TJl) cuctema. 3agaHue BHEIIHUX YCIOBHM IS
TEPMOJAVMHAMHUYECKON cHCTEMBI. BHenHMEe U BHyTpeHHUE napaMmeTpsl. [lapamerpsr
TEPMOJIUHAMHUYECKON CUCTEMbI KAK CPEIHUE 3HAYEHUSI BEJIMYMH, ONMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauaio TtepmoanHamMuku. (CaMONpOU3BOJIbHAA — PeJlaKCalMs
TEPMOJUHAMHUYECKOU CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mogens wuaeaNbHOrO ra3za B TEPMOAMHAMUKE — CHUCTEMa YpPAaBHCHUU:
ypaBHeHHEe MeHnneneeBa—KianeipoHa U BBIPAKEHUE [JI1 BHYTPEHHEW SHEPrUU.
YcioBus TPUMEHUMOCTH 3TOWM MOJEU: HU3Kasl KOHIIEHTPALUSI YacCTHIl, BHICOKUE
TeMIepaTypsl. BelpakeHue i1 BHYTPEHHEHW YHEPIUU OJHOATOMHOI'O HJIE€AIBHOTO
rasa.

KBazucrarnueckue u HECTaATUUECKHUE MTPOLIECCHI.

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

Temmonepenaya  kak  cmoco0  WM3MEHEHUST ~ BHYTPEHHEW — dHEpruu
TEPMOJMHAMHUYECKOW  CHUCTEMBI 0e3  coBepmieHus paboTel.  KoHBekius,
TEIJIONPOBOAHOCTD, U3IyYEHHUE.

KomnuectBo Tertorel. TennoéMkocTh Tena. YaenbHas W MOJSIpHas
TEIUIOEMKOCTH BellecTBa. YpaBHeHHe Maiiepa. YnaenbHas TeEmiaoTa CropaHus
ToruiBa. Pacdy€r KonmdecTBa TEIIOTHI TIpW  Terwionepenade. [lorstue 00
aanabaTHOM ITpoliecce.

[lepBbiii 3akOH TepMOAMHAMHKU. BHyTpenHsissi »Heprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl H3MEHEHHMS  BHYTPEHHEH  DHEpruu
TEPMOJAUHAMUYECKONU CUCTEMBI.

BTopoli 3akOH TEpPMOAWHAMUKH [JI1 PABHOBECHBIX MPOILIECCOB: YEPE3
3aJIJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKONM CHUCTEMBI IPOXOAUT
eAMHCTBEHHAs afanabara. AGCOMOTHAS TeMIepaTypa.

Bropoii 3akoH TEepMOAMHAMHMKHM JUIsI  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXXHO TepesiaTh TEIJIOTY OT 0oJiee XOJIOAHOTO Tela K OoJjiee HarpeToMy 0e3
komrnencauuu (Knaysuyc). HeoOpatuMocTs TpUpOAHBIX TPOLECCOB.

[TpuHuMbe! necTBus TerioBbix MamuHd. KIT/.

Maxkcumansnoe 3Hauenue KII. Hukn Kapro.

DKOJIOTMYECKHUE ACIIEKThl MCIOJIb30BAaHUs TEIUIOBBIX JBUTrareneil. TemioBoe
3arpA3HEHUE OKPYKAIOLIEH CPEbL.

TexHnueckrne yCTpOHMCTBA M TEXHOJIOTHYECKHE IPOLIECCHI: XOJIOAWIbHUK,
KOHJUITMOHED, NHW3CNbHBIA W KapOIOpaTOPHBIN NBHUTATeNd, IMapoBas TypOuWHa,
MOJYyYCHUE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUS «TEIUIOBBIX» OTXOHOB C
UCIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTUIU3AIMS OMOOPTraHUYECKOro TOTUIUBA ISt
BBIPAOOTKH «TETUIOBOM» U AJIEKTPOIHEPIUH.

Hemoncmpayuu.

N3menenue temmnepaTypbl Ipy aaAnadaTUIECKOM paclIupeHuH.

Bo3aymHoe orauso.

CpaBHEHUE yIEIBbHBIX TEMIOEMKOCTEN BEIIECTB.



CriocoObl U3BMEHEHHS] BHYTPEHHEN SHEPTHUU.

Hccnenoanue aanadbaTHOTO Mpoliecca.

KomMmnbroTepHble MOJIEN TEMIOBBIX JBUTATEIICH.

Yuenuueckuii sxcnepumenm, nabopamopnwie padbomol, npaKkmuxKym.

N3mepenne yaenbHON TEMI0EMKOCTH.

HccnenoBanue nponecca OCThIBaHMS BELIECTBA.

Hccnenosanue aqnabaTHOro mpolecca.

N3ydyeHne B3aMMOCBSI3M JHEPTUU MEXKMOJICKYJSPHOIO B3aWMOJCUCTBUS U
TEMIEPATYPhI KUTICHUS dKUJIKOCTEH.

Tema 3. Azpecamnibie cocmoanus eewyecmea. Dazosvie nepexoonl.

[lapooOpa3oBanue u KoHneHcanus. VcmapeHue W KumeHue. Y AelibHas
TEIJI0Ta MapooOpa3oBaHMUSI.

HacpiieHHple W HEHachllleHHblE mnapbl. KaudecTBeHHas 3aBUCUMOCTH
IJIOTHOCTHU W JABJEHUS HACBIIIEHHOTO Napa OT TeMIIepaTypbl, UX HE3aBUCUMOCTD
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS! OT AaBJICHUS
B KUJIKOCTH.

Brnaxxnocts Bo3nyxa. AOCOMIOTHASI U OTHOCUTENbHAS BIAKHOCTb.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
KpuctaiioB. [lnaBieHue W KpuCTaUIM3alMs. Y AeldbHAas TEIJIOTa IUIaBJICHUS.
CyOaumanus.

Hedopmannu tBEpAoro tena. Pactspkenne u cxxarue. Casur. Moaynes FOHra.
[Ipenen ynpyrux aedopmariuii.

TemmoBoe pacmmpenue KUJIKOCTEH U TBEPABIX Te, 00bEMHOE M JIMHEHHOE
pacmupeHue. AHrapMOHHU3M TEIJIOBBIX KOJICOAHHWM YacTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PACIIMPEHUs TeJ (Ha Ka4eCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEpruu B (Ha30BBIX MEPEXOAAX.

YpaBHeH#He TerIoBoro OaiaHca.

[ToBepxHocTHOe HaTspkeHHE. Kod(ppuImeHT MOBEpXHOCTHOTO HATSIKEHUSI.
Kanumspuele siBienus. J[aBneHue noa UCKPUBIEHHON MOBEPXHOCTHIO KUAKOCTH.
®opmyna Jlannaca.

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

Hemoncmpayuu.

TennoBoe pacmupeHue.

CBoiicTBa HACHIILICHHBIX MapOB.

Kunenue. Kunenue npyu noHM>KEHHOM J1aBJICHUHU.

N3mepeHue cuiibl MOBEPXHOCTHOT'O HATSIKEHUS.

OMBITHI C MBUTbHBIMU TUIEHKAMHU.

CmauuBanue.



KanumisipHsle siBIeHUS.

Mopen HEHBIOTOHOBCKOM KUIKOCTH.

CnocoOb1 U3MepeHust BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUs KPUCTAIUIMYECKOIO BELECTBA.

Buasr negopmarimii.

Hab6mronenne mansix aedhopmariui.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

N3y4yeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEMN.

N3mepenne ynenbHON TEIUIOTHI IUIABJICHUS JIbJA.

N3ydenue cBOMCTB HACHILLIEHHBIX [1apOB.

W3mepenne aOCOMOTHON BIQXXHOCTH BO3JyXa M OIEHKAa MacChl IapoB B
ITIOMEILECHNH.

N3mepenue korduiieHTa moBepXHOCTHOI'O HATSKEHUS.

N3mepenue moxyns FOHra.

HccnenoBanue 3aBucuMocTd  JedopMmaliid  pe3ruHOBOro obpasua ot
IIPUJIOKEHHOU K HEMY CHUJIBIL.

Paznea 4. diekrpoainHaMuKa.

Tema 1. dnekmpuueckoe noJe.

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

B3anmoperiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH KyoHa.

DnekTpuueckoe nojie. Ero neiicTBue Ha 3JIEKTpUYECKUE 3apsIbl.

Hanpsok€aHocte  anmekTpuueckoro  mods.  [IpoOwerit  3apsin.  Jluaum
HaIPSHKEHHOCTHU AJIEKTPUYECKOro noJist. OZHOPOAHOE DIIEKTPUUECKOE TIOJIE.

[loTeHIMABHOCTD DJIEKTPOCTAaTUYECKOro noiid. Pa3HOCTH IMOTEHLMAIOB U
HanpspbkeHue. lloreHnmanbHas SHeprus 3apsaa B DJIEKTPOCTATUYECKOM IOJIE.
[ToreHunan »neKTpocTaTHYecKoro nojsi. CBsi3b HANPSKEHHOCTU MOJS U PA3HOCTH
MOTEHIMAIOB JUISl 3JIEKTPOCTATUYECKOro IOyl (Kak OAHOPOJHOIO, Tak U
HEOJTHOPOHOTIO).

[IpyHOMT CyIIEpHO3UIIUHU IIEKTPUYECKUX TTOJIEH.

[Tome Toueunoro 3apsma. [lome paBHOMepHO 3apsikeHHOW cdepnl. [lome
pPaBHOMEPHO 3apsDKEHHOro no o0béMy mapa. lloime paBHOMEpHO 3apsKEHHON
OECKOHEYHOM IUIOCKOCTH. KapTuHbl JMHUN Hanps>KEHHOCTH 3THX TOJEH H
OKBUIIOTEHLIUAIBHBIX ITOBEPXHOCTEM.

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

JnanexTpuku B AIEKTPOCTATUYECKOM ToJIE. Jnanexrpruueckas
IIPOHMIIAEMOCTD BEILIECTBA.



Konzencarop. DneKTpoEMKOCTh KOHJIEHCATOpa. DJIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCATOpa.

[lapannenbHOE coeqMHEHNE KOHIEHCATOPOB. [locnenoBarenbHOE COeNMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsHKEHHOTO KOHIEHCATopa.

JIBrKeHHE 3apsyKEHHOM YaCTULBI B OJHOPOIHOM 3JIEKTPUUECKOM IT0JIE.

TexHnueckrne yCTPOMCTBA MU TEXHOJIOTHMYECKUE MPOILECCHL: 3JIEKTPOCKOIL,
AJIEKTPOMETP, DJICKTPOCTATHUYECKAsl 3alllUTa, 3a3€MJICHUE DJIEKTPONpPUOOPOB,
KOHJIEHCATOphI, TeHepaTtop Ban ae ['paada.

Hemoncmpauuu.

Y CTpONCTBO M NMPUHIUII IEUCTBUS JEKTPOMETPA.

DIIEKTPUUECKOE MOJIE 3aPsIKEHHBIX IIAPUKOB.

DJIEKTPUUYECKOE MOJIE IBYX 3aPSKECHHBIX TIACTHH.

Mopnens snekTpoctaTudeckoro reaeparopa (Ban ne ['paada).

[IpOBOIHUKH B DNEKTPUUYECKOM IIOJIE.

DJeKTpocTaTuuecKas 3amuTa.

Y CTpOUCTBO U JEUCTBUE KOHJICHCATOPA MOCTOSIHHOW Y IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOIO KOHJIEHCAaToOpa OT  IUIOIIAIH
MIJIACTUH, PACCTOSIHUS MEXAY HUMH U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUUECKOr0 MOJIA 3apPSKEHHOIO0 KOHIEHCATOpA.

3apsiaKa U pa3psziKka KOHIECHCATOpa 4YEPE3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomol, npaKmuKym.

O1neHKa CUJl B3aMMOICHCTBUA 3aPSAKEHHBIX TEJL.

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

N3yuenune npoTekaHus TOKA B LEMH, COACPKAIIEH KOHIAEHCATOP.

Pacnipenenenue Pa3HOCTH MMOTEHIIMAJIOB (HampsKEeHUs) pu
MOCJIEA0BATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsiga KOHAEHCATOPA YE€pe3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmMpuiecKuil mok.

Cuiia Toka. IlocTOsSIHHBIN TOK.

VYciioBHS CyIIECTBOBAaHUS MOCTOSIHHOTO 3JICKTPUYECKOrO0 TOKa. McTouHuKM
toka. Hanpsokenne U u DJ1C &.

3akoH Oma aJisl yyacTKa LeTu.

DIIEKTPUUECKOE COIIPOTHUBJICHUE. 3aBUCUMOCTh COTIPOTHUBIICHUS
OJIHOPOJIHOTO MPOBOJAHUKA OT €ro JJIUHBI WU IUIOIIAJA MONEPEYHOrO CEYCHHS.
VY nenbHOE CONPOTHUBIICHUE BEIIECTBA.

[TocnenoBarenbHOE, MApAILIETBHOE, CMENIAHHOE COCAUHEHUE MPOBOIHUKOB.
Pacuér pa3BeTBnEHHBIX dekTprueckux nemnei. [Ipasuna Kupxroda.



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

MOIIIHOCTD 3JIEKTPUYECKOTO TOKA. TerioBas MOLIHOCTb, BBIAEIAEMAasl Ha
pe3ucrope.

O/JIC m BHYTpEHHEE CONPOTUBIIEHHWE MCTOYHMKA TOKa. 3akoH Owma i
MOJIHOM  (3aMKHYTOM) dJIEKTpUUECKOM 1enu. MOIHOCTh MCTOYHHUKA TOKa.
Koportkoe 3ambikanue.

KoHnaeHcaTop B 1ienu MoCTOSHHOIO TOKA.

TexHnueckne yCTPOWCTBA M TEXHOJIOTMYECKHE TIPOLECCH: aMIIEPMETP,
BOJIETMETP, PEOCTAT, CYUETUUK DJEKTPUUECKON SHEPIHH.

Hemoncmpauuu.

M3MepeHne cuibl TOKa U HAIPSKEHHUSL.

HccnenoBanne 3aBHCHMOCTHA CHJIBI TOKa OT HANpSOKEHUsS Uil PE3UCTOPA,
JaMIIbl HAKAJIMBAHUS U CBETOIMO/A.

3aBUCUMOCTb COIPOTUBIIECHUS LUJIUHAPUYECKUX HPOBOJAHUKOB OT JUIMHBI,
IJIOLIAU MTONIEPEYHOTO CEYEHUS U MaTEpHaIa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT CONPOTUBIIEHUS MPU MOCTOSHHOM
HaIpsHKEHUU.

[Ipsimoe nzmepenne D1C. KopoTkoe 3aMbIKaHUE TAIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObI coeiuHeHusT UCTOUHUKOB Toka, DJIC GaTapei.

HccnenoBanrue pa3HOCTH MOTEHIMAIOB MEXKIY MOJOCAMH HMCTOYHUKA TOKA
OT CUJIbI TOKA B LIEIIN.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomol, npaKmMuKym.

HccnenoBanrue CMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3MepeHne yeapHOro COnpoTUBIIEHUS TPOBOJHUKOB.

HccnenoBanve 3aBUCMMOCTH CHJIBI TOKa OT HANpsOKEHUS Ui JIaMITbI
HaKaJIMBaHUA.

VYBenuueHue npejena u3MEpeHus amnepMerpa (BoJIbTMETPa).

N3mepenue D/IC 1 BHYTPEHHETO CONPOTUBIICHHUS] UCTOYHUKA TOKA.

UccnenoBanne 3aucumoctd DJ[C raabBaHHYECKOrO 3JIEMEHTA OT BPEMEHU
P KOPOTKOM 3aMbIKaHUU.

HccnenoBanrne pa3HOCTH MOTEHIMAIOB MEXKAY IMOJOCAMH HCTOYHUKA TOKA
OT CUJIbI TOKA B LEIIH.

HccnenoBanne 3aBUCUMOCTH ITOJIE3HOM MOITHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 paznuunslx cpeoax.

OnekTpuyeckass MPOBOAUMOCTb  PA3MYHBIX  BEUIECTB.  JJIEKTPOHHAas
IPOBOJAMMOCTD TBEPJBIX METAIOB. 3aBUCHUMOCTb CONPOTUBIIEHUS METAJUIOB OT
Temrieparypsl. CBEpXIpOBOIUMOCTb.



DIIEKTpUUECKU TOK B Bakyyme. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

[TonyrpoBOAHUKH. 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. CamMOCTOSITENIbHBIH M HECaAaMOCTOSTEJIbHBIMN
paspsa. PaznuyHbie TUIIBI CAMOCTOATENBHOTO paspsiaa. Monnus. [1nazma.

TexHuueckrue yCTpONCTBAa W MPAKTUUECKOE MPUMEHEHHE: razopaspsiIHbIe
JaMIbl, DJIGKTPOHHO-Ty4YeBas TPyOKa, MOJYMPOBOAHUKOBEIE TMPUOOPHI: TUO,
TpaH3UuCTOp, (OTOAMOM, CBETOAMOJ, TallbBaHWKA, paduHUpPOBaHUE MEIH,
BBITIJIaBKA AJIFOMHUHUS, SJIEKTPOHHAS MUKPOCKOIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COIPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTH NEKTPOJIUTOB.

3akoHbI AnekTponmsa Papanes.

HckpoBoit paspsa 1 IpOBOAUMOCTD BO3yXa.

CpaBHeHUE TPOBOAMMOCTH METAJUIOB U MOJYIPOBOJIHUKOB.

OnHOCTOPOHHSASI TPOBOAUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HaGmroienue amexkTpoiusa.

N3mepenue 3apsia OQHOBAJIEHTHOIO HOHA.

HccnegoBaHue  3aBUCHMOCTH  CONPOTUBIIEHUSI  TEPMOpPE3UCTOpa  OT
TEMIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUOA.

Pu3n4ecKNH NPAKTUKYM.

CniocoOb1 n3MepeHusi GU3NYECKUX BEIMYUH C MCIOIb30BAHHEM aHAJIOT OBBIX
U UQPPOBBIX U3MEPHUTEIBHBIX MPHUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIIOTHBIE M OTHOCHTEJIbHBIC TIOTPEIIHOCTH U3MEPEHUN (HU3UIECKUX BEIIMYHWH.
OueHka rpaHul NOrPEeNIHOCTEM.

[IpoBeneHne KOCBEHHBIX M3MEPEHUN, HCCIENOBAHUM  3aBUCUMOCTEU
bu3nueckux BEIMYMH, MPOBEpPKAa MPEJIOKEHHBIX TUIOTE3 (BbIOOpP U3 PadoT,
OMMCAaHHBIX B  TEMATHUYECKUX  pa3fenax «YUYCHMYECKUU  OIKCIEPUMEHT,
nabopaTtopHbie pabOThI, MPAKTUKYM).

MexnpeaMeTHbie CBS3H.

WN3ydyenne kypca @u3uku yraoyonéaHoro ypoBHs B 10 kmacce
OCYHIECTBIIAETCS C YUETOM COJIEPKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C KypcaMH
MaTreMaTuKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemuoie nOHAMUA, C6A3AHHbBIE C U3YYEHUEM MEMOO08 HAYUHO20
no3HaHuA: SBJICHWE, HAy4YHbIA (PakT, rumoresa, (Qu3myeckas BEIMYWHA, 3aKOH,



TeopHs, HAOIIOJEHHE, DKCIEPUMEHT, MOIEIMPOBAHUE, MOJEIb, W3MEpPEHUE,
HOTPELTHOCTH U3MEPEHUH, U3MEPUTENbHBIE TPUOOPHI, LIH(ppoBast 1adoparopusl.

Mamemamuxka: penieHue cucTeMbl YypaBHeHUH. JluHelHas ¢yHKUUA,
napabosia, runepoona, ux rpaduku U cBOMCTBa. TpuUroHomeTpruueckue QyHKIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUIECKOE TOXKIECTBO.
BekTopbl ¥ MX IPOEKIIMU Ha OCH KOOPJAHUHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexanndeckoe ABWIKCHHE B KHUBOW mpupoje, nuddysus, ocMoc,
TEMJI000MEH JKHMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl,
yTUIM3alUsi OMOOPraHMYECKOTO TOIUIMBA [JJIs1 BBIPAOOTKU  «TEIUIOBOW» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKCHHE U KalWJUISIPHBIE SIBIICHUS B TIPUPO/IE,
AJIEKTPUUECKHE SIBICHUS B KUBOU MPUPO/IE.

Xumusa: NUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJISIpPHAs Macca, IOJy4E€HUE HAHOMATEpUasoB, TEIJIOBbIE
CBOWCTBA TBEPIBIX TEN, KUIAKOCTEH U Ta30B, )KUJKHE KPUCTAIUIBI, SIEKTPUUECKHE
CBOWCTBA METAJIOB, JIEKTPOJIMTHUECKAs AUCCOLMALINS, TalbBaHUKA, AJIEKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxHOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonozua: npeodpazoBaHUE JIBUKEHUN C MCIIOJIb30BAHUEM MEXAHU3MOB,
y4€T CyXOro M OKHAKOTO TPEHHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKIUU
(KpOHILTEHH, peléTdyarble KOHCTPYKIMM), HCIIOJIb30BAHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHKE (THPOCKOI, BOJOMET W JPYTrHe), NBUTATENh BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOAWJIBHUK, KOHJIULIMOHEP, TEXHOIOIHH
NOJYyYEHHUs] COBPEMEHHBIX MAaTe€pHalioB, B TOM 4YHUCJIE€ HAaHOMAaTepuasioB, H
HAHOTEXHOJIOTHM, JJIEKTPOCTATUYECKasl 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIAMIIbI, TOJYTIPOBOJHUKOBBIE TPUOOPHI, FaJIbBAHHUKA.

11 KVIACC

Paznen 4. JinekTpoauHaMuKa.

Tema 4. Maznummnoe noane.

B3anmopelcTBue TOCTOSSHHBIX MAarHMTOB W IPOBOJHUKOB C TOKOM.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKUWH. [IpuHomn cynepno3nnuun
MarHUTHBIX TTOJIEN. JINHUY MarHUTHOW MHIYKIIHH.

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

Cuna AMnepa, e€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHiia, €€ HanpaBlI€eHUE U MOYJb. [[BUKEHHUE 3apsiKEHHOW YaCTHUILIBI
B OJTHOPOJTHOM MarHuTHOM MoJje. Pabora cuibl JlopeHiia.

MaruauTtHOe nose B BeniecTse. DeppoMarHeTuky, napa- u THaMarHeTUKHU.



TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKHE TIPOLECCH: IMPUMEHEHUE
ITOCTOSTHHBIX MAarHuTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AJIEKTpOABUTATEND SIKOOM, YCKOPUTEIU 3JIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

Kaprnaa  nuHWA  WMHOYKOMM  MAarHATHOTO  MOJS  IOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSHHBIX MarHUTOB.

Kaprrna nuHMNA MarHuTHOM MHIYKIIAM TIOJIS JUIMHHOTO MIPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MTPOBOJHUKA, KATYIIKH C TOKOM.

B3anmonerncTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeiictBrue cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

HaGronenne NBKeHHsI y9YKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMD NENCTBUS AJIEKTPOU3MEPUTEILHOTO npubopa
MarHuTOAIEKTPUIECKON CHCTEMBL.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne MarHUTHOTO TOJIS IOCTOSTHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (peppOMArHETHKOB.

HccnenoBanue 1eMCTBUSA MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cunel Amiepa.

N3ydyeHne 3aBUCUMOCTH CUJIbI AMIIepa OT CHJIBI TOKA.

OrnpeneneHre MAarHUTHOM MHAYKIIMM Ha OCHOBE U3MEPEHUS CUJIbI AMIIEpa.

Tema 5. InekmpomacHumnan UuHOYKYUAL.

SIBiieHME BJIEKTPOMAarHUTHOM WHAYKUMHU. [IOoTOK BeKTOpa MarHUTHOMU
uaaykiud. OJC uwHAyKuMW. 3aKOH JJIEKTPOMAarHuTHOW uHAykuuu Dapanes.
Buxpesoe anekrpuueckoe none. Toku Dyko.

OJIC uHAYKUMM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJIHOM MAarHUTHOM
ToJIe.

IIpasuio Jlenna.

NupyktuBHOCTh. KaTylllka WHIYKTUBHOCTM B LEMH NOCTOSHHOTO TOKA.
SABnenne camonHaykuuu. 9J{C caMOMHAYKIIHUH.

DHeprus MarHUTHOTO TTOJISI KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHnyeckrue yCTPOMCTBA W TEXHOJOTHMYECKUE IPOLECCHI: WHAYKIHUOHHAS
[I€Yb, COJICHOMU/I, 3alllUTa OT AJIEKTPU3ALNU TEJ IIPU ABUKEHUU B MAarHUTHOM I0JIE
3emun.

Hemoncmpayuu.
Hab6mtoneHue siBjeHus 3J€KTPOMAarHUTHOW UHIYKIIUH.

HccnepoBanne 3aBucumoctd DJIC MHAYKIMH OT CKOPOCTH W3MEHEHUS
MAarHuTHOIO MOTOKA.



ITpaBuno Jlenua.

[lagenuie MmaruuTa B allOMUHHEBON (MeTHOM) TpyOe.

SIBrieHME CaMOMHYKIINH.

UccnepoBanue 3aBucumoctd JJ]C caMOMHAYKIIMU OT CKOPOCTHU M3MEHEHUS
CHUJIbI TOKA B L[ETIH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

UccnenoBanue sBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIHH.

OnpeneneHre MHIYKIIMA BUXPEBOTO MArHUTHOTO TOJIS.

HccnenoBanue siBICHUS CAMOUHIYKIIUH.

COopka MoJienH 3JIEKTPOMAarHUTHOrO reHepaTopa.

Pasznen 5. KoneOanusi v BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.

KoneodarenpHas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonnueckue konebanus. Kunemarnueckoe ¥ TUHAMUYECKOE OMMCaHUE.
DHepreTuuecKoe OMucaHue (3aKOH COXpaHEHHS MEXaHWYeCKoW 3Hepruu). BoiBoa
JTUHAMAYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHW M3 WX DHEPreTHUECKOTO H
KUHEMAaTU4YECKOIO OMKCAHUS.

Amvmuntyna u ¢dasza konebanuil. CBs3b aMIUIMTYABl KOJEOAHUM HMCXOJIHOMN
BEJIMYUHBI C aMILTUTYIaMH KOJeOaHU €€ CKOPOCTH U YCKOPEHUS.

[leprion u yacrora koneOanuii. [leprom Manbix CBOOOJHBIX KOJ€OaHUMN
MaTreMaTH4ecKkoro masiTHuka. Ilepuon CBOOOIHBIX KOJIEOAHUN TMPY>KUHHOTO
MasTHUKA.

[Tonsitue o 3aryxaronux kKonedanusx. BeiHyxaeHHbIe KoneOanus. Pezonanc.
Pe3onancHas kpuBas. BimsHue 3aTyXxaHuss Ha BHJ PE30OHAHCHOM KpPUBOM.
ABTOKOJICOaHMS.

TexHuueckrue ycTpoMCTBa U TEXHOJOTHUYECKUE MPOLECChl: METPOHOM, YaChI,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuce K01e0aTeabHOro IBUKEHHUS.

Habmronenre He3aBUCUMOCTH TEpUOa MAIbIX KOJeOaHuii rpy3a Ha HUTH OT
aAMILTUTY/IBL.

HccnenoBanue 3aTyxaronux KojieOaHUi U 3aBUCUMOCTHU NTEPHOJ1a CBOOOIHBIX
KOJIe0aHHUIl OT COMPOTUBIICHHUSL.

HccnenoBanue kojebaHWil Tpy3a Ha MACCHBHOM TIPYKMHE C IIEJIbIO
dbopMUpoBaHUs MPEACTABICHUMN 00 HeaTbHON MO NPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHs YHEPTUU MPU KOJICOaAHUAX TPy3a Ha MPYKUHE.

HccnenoBanue BBIHYXIECHHBIX KOJICOaHUH.

Hab6mtonenue pesonanca.

Yuenuueckuii sxcnepumenm, nabopamopnwie padbomol, npaKkmuxKym.



N3mepenue mnepuona CBOOOAHBIX KOJEOAHWM HUTSAHOTO M MPYKHUHHOTO
MasITHUKOB.

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

N3ydyeHne NBUKEHUS HUTSIHOIO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYbI 3aTyXalOIMNUX KOJICOAHUIA.

HccnenoBanue BBIHYKICHHBIX KOJICOaAHUH.

Tema 2. InekmpomazHumnsle Konedanus.

KonebGarensubiii koHTYp. CBOOOAHBIC JJIEKTPOMArHUTHBIC KOJIEOAHUS B
uaealbHOM KoJjiebatenbHOM KOHType. Dopmyna Tomcona. CBsizb aMIUIUTYAbI
3apsijia KOHACHCATOpa C aMIUIUTYA0M CUITBI TOKA B KOJIE0ATETbHOM KOHTYPE.

3aK0H COXpaHEHHS YHEPTUU B UICAUTHHOM KOJIeOATeThbHOM KOHTYpE.

3aTyxaroiume AJIEKTPOMArHUTHbIE KoJIeOaHus. BriHYX/1€HHBIE
AIEKTPOMArHUTHBIE KOJICOaHMSI.

[lepeMeHHBId TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYAHOE H
JICHCTBYIOIEE 3HAYCHHWE CUJIBI TOKA W HANPSDKCHHWsS] TPU  pasaudHon (opme
3aBUCHUMOCTHU MIEPEMEHHOT O TOKA OT BPEMEHHU.

CuHycouJanbHbI TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJAEHCATOp M KaTyllKa
WHAYKTUBHOCTH B IIEMH CUHYCOMJAIBLHOTO MEPEMEHHOr0 TOKa. PE30HaHC TOKOB.
Pe3onanc HanpskeHUN.

WNneansubiit  Tpancpopmarop. I[lpousBoactBo, mepemadya u moOTpeOieHUE
3JIEKTPUYECKON IHEPTUU.

DKOJIOTMYECKHE PHUCKH TIPU MPOM3BOJACTBE 3JIeKTposHepruu. KynbTypa
VCTIOJIb30BAHUS SJICKTPOIHEPTUU B MOBCETHEBHOM KU3HM.

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

Hemoncmpayuu.

CBOOOTHBIE DJIEKTPOMArHUTHBIC KOJICOAHMSI.

3aBUCUMOCTb YaCTOThI CBOOOAHBIX KOJIEOAHUI OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcuuiorpaMMBbl JIEKTPOMArHUTHBIX KOJIEOAHUH.

["eneparop He3aTyXarOMIMX IEKTPOMATHUTHBIX KOJICOAHMUIA.

Mopenb 3JIEKTPOMarHUTHOTO TEHEPATOPA.

BoiHyKIeHHbBIE CUHYCOUANIbHBIE KOJICOaHMUs.

Pe3ucrop, karyiika MHIYKTUBHOCTH U KOHJIEHCATOp B IEMU MEPEMEHHOIO
TOKaA.

Pe3oHanCc mpu MOCIENOBATEIBbHOM COCIMHEHUM PE3UCTOPA, KATYIIKU
WHYKTUBHOCTH M KOHJIEHCATOPA.

Y cTpoicTBO ¥ IPUHITUT ASUCTBUS TpaHchopmaTopa.



Mogenb TUHUYU 3AEKTPONeEpeIadn.

Yuenuueckuii sxcnepumenm, nadbopamopnwie padbomol, npaKkmuxKym.

N3yuyenue Tpancopmaropa.

HccnenoBaHne NEPEMEHHOIO TOKA Yepe3 IOCIEA0BATEIBHO COEAVMHEHHBIE
KOHJEHCATOP, KaTYILIKY U PE3UCTOP.

Habmronenue 251eKTpOMarHuTHOTO pe30HaHCa.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAZHUMHbLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUSI HMX pacnpoctpaHenus. llomepeuHbie u
npoAoJbHble BOJHBL. llepuoa, cKopocTh pacHpoOCTpaHEHHUsT W JJIMHA BOJIHBIL.
CBolicTBa MEXaHMYECKUX BOJH: OTpPaKEHHE, MpeOMJICHHE, WHTEephEpeHIUs |
mudpaxius.

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

[ITymoBOE 3arpsA3HEHNE OKPYKAIOIIEH CPEIBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSI M3IYyYEHHUS SJIEKTPOMATHUTHBIX BOJIH.
B3aumnas oprieHTaIys BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CBolicTBa  3JEKTPOMArHUTHBIX ~ BOJIH:  OTpPaXEHUE,  IPEJTOMIICHHE,
noJisipu3anus, uHTephepeHus u qudpaKims.

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

[IpyHUOMIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEb.

TexHnueckne yCTpOHMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbIE
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TeaedoH, CBU-neus,
yJIbTPa3BYKOBAsi JUArHOCTUKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OO0pa3oBaHue 1 pacIPOCTPaHEHUE TIOTIEPEYHBIX U TPOJTOIBHBIX BOJH.

Kone6momeecst Teno kak MCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJHBI OT YaCTOThI KOJICOaHUH.

Habmronenne oTpakeHus v MPETOMIICHUS MEXaHUIECKUX BOJTH.

Habmonenue uatepdepeHiinu u 1u@pakiinu MEXaHUYECKUX BOJIH.

AKyCTHYECKHM PE3OHAHC.

CBolicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBA3M IPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOU H
YacTOTOM KOJIEOaHUH.

HccnegoBaHne  CBOWCTB ~ 3JIEKTPOMArHUTHBIX  BOJIH: OTpaXKE€HUe,
pesioMIIeHHE, TOoNsIpyU3alus, Auppakuus, UHTephepeHIIs.

O6HapykeHne HHOPaAKPACHOTO U yIbTPa(PHOJIETOBOIO U3TyUCHUH.

Yuenuueckuii sxcnepumenm, nabopamopnwie padbomol, npaKkmuxKym.



N3ydyeHue napamMeTpoB 3ByKOBOW BOJIHBI.

N3yuenue pacrpocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssmonuHEHOE paclpOCTpaHEHUE CBETA B OJAHOPOIHOU cpexe. JIyd csera.
TodeuHbIil UICTOYHHK CBETA.

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

[Ipenomiienne cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIOTHBIN MOKA3aTeb
npesnomMieHusi. OTHOCUTENbHBINA MOKa3aTeNb npeaoMiieHus1. [IocTOSHCTBO 4acTOThI
CBETa M COOTHOUIECHHWE JUJIMH BOJIH NPHU NEPEXOJE MOHOXPOMATHUECKOTO CBETA
yepes rpaHully pas/esa IByX ONTHYECKUX CPE.

Xon nyueil B mpusme. [ucnepcust cBera. CloxHBIA cocTaB O€Ioro CBeTa.
[Ber.

IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHpI yroyl IOJHOIO BHYTPEHHETO
OTPaXKEHUS.

CobOuparomiue u pacceuBaronue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosHUE M ONTHYECKas CHUja TOHKOW JIMH3BL. 3aBHCUMOCTH (DOKYCHOTO
paccTOSIHUSI TOHKOW c(epudecKoil JMH3bI OT €€ T€OMETPUU U OTHOCUTEIBHOIO
ITOKA3aTeNs MPETOMIICHHUS.

dopmyiia TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JINH30M.

Xopa Jiyda, MPOLIEANIETO JIMH3Y IOJ MPOWU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. llocTpoeHrne W300paKEHW TOYKM W OTpe3Ka MpSIMOU B
COOMpArOIINX U PACCEUBAIOIIMX JIMH3aX U UX CUCTEMAX.

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

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKOU ONTHUKH.

BonnoBas ontuka. Wutepdepennms cBera. KorepeHTHbIE HWCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCHMYMOB W MHUHHUMYMOB B HHTEp()EpEeHIIMOHHOM
KApTUHE OT JBYX KOT€pEHTHBIX HMCTOYHMKOB. [IpuMepsl KiaccM4ecKux
UHTEPPEPESHIIMOHHBIX CXEM.

Hudpakuus cera. JudpakinuoHHas pemérka. YciloBHEe HaOIIOACHUS
[JIaBHBIX ~MAaKCHMYMOB TIpM  MAJACHUA MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(GPaKIHOHHYIO PEHIETKY.

ITonspusanuus ceera.

TexHnueckne yCTPOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: OYKH, JIyNa,
nepuckor, (oTtoanmnapat, MHUKPOCKOIN, MPOCKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHUKH, BOJIOKOHHASI ONTHUKA, TU(PpaKIIMOHHAS pEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPaYKEHUSI CBETA.



HccnenoBanue npeiaoMiIeHUs CBETA.

HabGuroienrie moaHoro BHYTpEHHEro oTpaskeHus. Mojienb cBeToBoIa.

HccrnenoBanne Xo/la CBETOBBIX IIYYKOB Yepe3 IUIOCKOMapaIeTbHYIO
IUTACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB M300paKeHUN B JIMH3AX.

Monenu MUKpOCKOMa, TeTIECKOTa.

Habmonenne natepdepeHium cBera.

HaOmronenue nBeTOB TOHKUX IJIEHOK.

Habmonenne nudpakmuu ceeta.

N3ydenune nuppakimOHHON PEIIETKH.

HaGmonenne nudpakiilmoHHOTO CIIEKTpa.

Habmronenne nucriepcuu cBeTa.

HaGmonenue nomisipuzanuu cBera.

[IpumeHeHne moIIponIOB IS H3yUEeHUS MEXaHUIECKUX HATIPSDKCHHM.

Yuenuueckuit 3xcnepumenm, nadopamopnuie pabomul, NPAKMUKYM.

W3mepenune mokazarenst MpeioMIICHUs CTEKJIA.

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

N3mepenne poKycHOTO pacCTOSHUS PAaCCEUBAIOIINX JTMH3.

[Tonydenne n3o0pakeHus: B CUCTEME U3 ITIOCKOTO 3e€pKajia U JIMH3bI.

[Torydaenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoncTpynpoBanue TeneCKOMMYECKUX CUCTEM.

Habmonenue nudpakinu, nHTEpYEpEeHIINN 1 TTOJIIPU3ALINNA CBETA.

N3ydeHune moaspu3anuu CBeTa, OTPAKEHHOTO OT IMTOBEPXHOCTH JUAJICKTPHKA.

N3yaenune naTepdepeHinm 1a3epHOro U3TYyUCHUS Ha IBYX IIETSX.

Hab6monenue nucnepcum.

Habmonenne n iccnenoBanue TUQPaKIMOHHOTO CIIEKTPA.

N3mepenne nimHbl CBETOBOM BOJIHBI.

[lonydyeHue crieKTpa U3IY4EHHsS] CBETOAMOJA MPU MOMOIIM AUGPAKIIMOHHON

PELIETKY.
Paznesn 6. OcCHOBBI ClIeNMAJILHOM TEOPUU OTHOCUTEIbHOCTH.
I'panuupl  MPUMEHHMMOCTHM  KJIAacCMYeCKOM  MmexaHuku.  [loctynarsl

CIEHUAIBHON TEOPUU OTHOCUTEIIBHOCTH.

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

DHeprus U UMINYJIbC PEIATUBUCTCKON YaCTUIBI.

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



Texnuyeckue yCTpPOHCTBA M TEXHOJOTMYECKHE TPOIECCH: CITyTHUKOBBIC
NPUEMHUKH, YCKOPUTEIH 3aPsHDKCHHBIX YACTHIL.

VYyeHndeckui SKCIIEpUMEHT, 1a00paTOpHbIE padOThI, TPAKTUKYM.

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

Paznen 7. KBantoBas pusuka.

Tema 1. KopnyckyaapHno-601H0601i Oyaiusm.

PaBHOBecHOE TerIOBOE M3NIydeHUEe (M3JIydeHUue aOCOIOTHO YEPHOTO Tea).
3akoH cMemienus Buna. ['unore3a [Tnanka o kBaHTax.

@DOTOHBL. DHEPrUsl U UMIYJILC (HOTOHA.

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

JlaBnenne cBera (B YACTHOCTHM, JlaBJieHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIOTHO OTPaKANIYI0 MoBepxHOCTh). Ombitel I1. H.
JleOenena.

BosiHOBBIE cBOMCTBa yactull. Bosusl ae bpoitns. Jlnuna BonHb! e bpouns u
pasMepsl  00JacTH  JIOKAM3aluu  JABWKYIIEHCsS dYacTuiel. KoprmyckymspHo-
BOJIHOBOM ayanu3M. [{udpakius 351eKTpOHOB Ha KpUCTaJiax.

Crneunduka nzmepeHuii B MUKpoMupe. COOTHOLIEHUSI HEONpeneaEHHOCTEN
I'efizenbepra.

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

Hemoncmpayuu.

®otoaddheKT Ha YCTaHOBKE ¢ IMHKOBOW TMJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEIIHETO (oTo3ddexTa.

HccnenoBaHnne  3aBUCHMOCTHM  CONPOTUBIIEHUS — MOJIYNPOBOAHUKOB  OT
OCBELEHHOCTHU.

CBeronunoy.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue poTope3ucTopa.

Nzmepenne nocrosaHol [Inanka Ha ocHOBE nccnenoBanus GhoTodddekra.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA Y€PE3 CBETOAUO] OT HANPSKEHU.

Tema 2. @uzuka amoma.

OneITHl IO HCCIENOBAHUIO CTpoeHUs aroma. [lmanerapHas monenb aroma
Pezepdopna.

[locrynatel bopa. U3nydyenue u noriomnieHre (pOTOHOB MpU MEPEXO/Ie aToMa
C OJIHOTO YPOBHS YHEPIUU HA APYIrOM.



Buapl ciektpoB. CrIEKTp YPOBHEN 3HEPTUM aTOMA BOJIOPOJA.

CrnoHTaHHOE M BBIHYXJEHHOE M3JydeHue cBeTa. Jlazep.

TexHn4eckrne yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIIEKTPAIbHBIN
aHau3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HabmroieHre MMHENYaThIX CIIEKTPOB.

Y CTpOUCTBO U JEUCTBUE CUETYMKA MOHU3UPYIOIIUX YACTHII.

Ornpenenenyie NJIMHBI BOJIHBI JIA3€PHOTO U3ITYYEHUS.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, nPAKMUKYM.

Habmronenne nuHeiyaToro CrexkTpa.

HccnenoBanue criekTpa pa3pe:Ke€HHOIO aTOMAPHOrO BOJAOPOAA U U3MEPEHUE
nocTostHHOM Punbepra.

Tema 3. Du3uka amomHo20 A0pa u INEMEHMAPHHIX YACMUY,.

Hyknonnas monens sapa ['eitzen6epra—MBanenko. 3apsn snpa. MaccoBoe
yucno saapa. M3otormsl.

PagmoaktuBHOCTh. Anbda-pacnaa. OJIEKTPOHHBIH WU TO3UTPOHHBIN OeTa-
pacnan. ['amma-u3nydeHue.

3aKOH paJMOAKTUBHOIO pacnajga. PaamoakTUBHBIE HM30TONBI B MPUPOJIE.
CBoiiCTBa MOHU3UPYIOIIETO W3Iy4YeHHUs. BiusHUE paJlOaKTUBHOCTA HA JKHUBBIC
opranu3Mbl. EcrectBenHblil (hoH uznyuenus. Jlozumerpus.

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

Anepubie peakiuu. [enenue u cuntes suep. Anepasie peaktopsl. [IpoGaemsr
YOPaBISIEMOIO0 TEPMOSAJIEPHOTO CHUHTE3a. JKOJOTMYECKHUE AaCIMEeKThl Pa3BUTHS
SIZIEPHOU YHEPrETUKMU.

MeToibl perucTpalumu U UCCIEIOBAHUS SJIEMEHTAPHBIX YACTHIL.

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

®usuka 3a npenenamu CrtangaptHord mozaenu. TémHas marepust U TEMHas
SHEprusl.

EnnHcTBO pu3nueckoi KapTUHBI MUPA.

TexHnyeckrue yCcTpoucTBa U TEXHOJOTMYECKUE TPOLECCHL: JO3UMETpP, Kamepa
Buiibcona, SAEpHBI  pEakTOp, TEPMOSAJEPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAasi ToMOrpadusi.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

HccnenoBanue TpeKOB 4acTHI] (10 TOTOBBIM (poTOrpadusim).

HccnenoBanue paanoakTUBHOTO (POHA C UCTIOJIb30BAHUEM JI03UMETPA.

N3ydyenue normiomieHus: 6eTa-4acTull aTFOMUHUEM.

Pa3znen 8. JieMeHTBI ACTPOHOMUM U ACTP OPU3UKH.



Otanbl pa3BUTHS acTpoHOMUU. lIpUKIagHOE 1 MUPOBO33PEHUYECKOE 3HAU CHHE
acTpoHOMUHU. [IpUMEHUMOCTh 3aKOHOB (U3UKU i1 OOBACHEHUS MPUPOJIBI
KOCMHYECKHX 0OBEKTOB.

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

Bun 3Bé3nmnoro nHeba. CosBe3nmsi, sSpkue 3BE3IbI, IIAHETHI, UX BHIMMOC
JBUKEHHUE.

ConHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[narpamma «CrneKTpaibHbIA KJIACC —
CBETUMOCTb». 3BE3/IbI TJIABHOM MOCIEA0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIS1 3BE3]l TIIABHOM IOCJIENOBATEIIBHOCTU. BHYTpeHHEe cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKICHUHU U 3Boiounu CoiHLa U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ['amaktuka. [lonoxxkenue u nBukenue CoJiHIIA B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku u KBazapbl. YEpHBIE ABIPHI B SApax
rajakTHUK.

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

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HaGmronenust 3B€31HOTO0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPWIOKEHUN JJIs ONpe/eeHUs MOJ0KEHU HEOECHBIX 00BHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3/us CeBEepHOro MONylapus U SpKUE
3BE3IBI.

HaOmonenuss B Tenmeckon JIyHbl, IUlaHeT, TyMaHHOCTEM U 3BE3AHBIX
CKOILICHUH.

DuU3NYECKHUH PAKTUKYM.

CrocoOb1 m3MepeHus: (PU3NYECKUX BEJIUMYHMH C MCIOJIh30BAHUEM aHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOITIOTHBIE M OTHOCHTEJIbHBIC TIOTPEIIHOCTH U3MEPEHUN (HU3UIECKUX BEIIMYHMH.
OueHka rpaHui] HOrpeHOCTEM.

IIpoBeneHne KOCBEHHBIX H3MEPEHUM, HCCIECIOBAHUM  3aBUCUMOCTEN
(u3MUEeCKUX BEIMYMH, MPOBEpPKAa NPEIJIOKEHHBIX TUIOTE3 (BbIOOpP W3 PadoT,
ONMCAaHHBIX B  TEMATHUYECKUX  pa3leliax «YUEHUYECKUU  OKCIIEPUMEHT,
1abopaTopHbIe padOThI, MPAKTUKYM) ).

0000 aronee NOBTOPEHUE.



OO6o00mIeHne U cucTeMaTu3alusl CoJepKaHus pasfenoB Kypca «MexaHuKay,
«MonexynspHas Qu3nka U TepMOAMHAMUKAY, «IJEKTpoAuHamMuKay, «Konebanus
U BOJHB, «OCHOBBI CIEHUAIBHOW TEOPUU OTHOCUTEIBLHOCTH», «KBaHTOBas
busnkay, « 3MEMEHThl ACTPOHOMUU U aCTPODUIUKI.

Poner Qusuku W acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOIMYECKOMH,
COLIMAIILHOM U ATUYECKOM cepax AesTEIHLHOCTU YeI0OBEKa, POJIb U MECTO (PU3UKH
Y aCTPOHOMHUM B COBPEMEHHOM HAayYHOM KapTUHE MUPA, 3HAUCHUE ONMUCATEIIHLHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTENIbHOM UM  MPOTHOCTHYECKOW  (PyHKUMMI
busnueckor TeOpuM, poiib GU3NUECKON TeOprH B (HOPMUPOBAHUM TIPEICTABICHUN
0 Qu3nyecKol KapTUHE MHUPA, MECTO (PU3MUECKON KapTUHBI MUpPA B OOILIEM PSIAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABICHUN O IPUPOJIE.

MexnpeameTHble CBA3M.

N3ydyenne kypca @usuku yrayonéuHoro ypoBHa B 11 kmacce
OCYIIECTBIISIETCS C YYETOM COAEPKATEIbHBIX MEKIIPEAMETHBIX CBA3EH C KypcaMH
MaTeMaTUKH, OMOJIOTMH, XUMHUU, Teorpaduu U TEXHOJIOTHUU.

Meostcnpeomemnule nOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO008 HAYUHO20
nO3HAHUA: SBJICHUE, HAy4HbIH (akT, Tumnote3a, (u3nyYecKas BETUYHMHA, 3aKOH,
TEOpHsi, HaONIOJIEHUE, SKCIEPUMEHT, MOJAEIUPOBAHHE, MOJIENb, W3MEpPEHUE,
MOTPELTHOCTH U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(POBas 1ad0paTOpHsL.

Mamemamuka: penieHUE CHCTEMBI YpaBHEHUW. TpUTOHOMETpHUYECKHE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO. BEKTOPBHI M MX MPOEKUHUH HA OCU KOOPAWHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoanbie 37MeMeHTapHBIX (QyHKIUN. [IpusHaku mogo0us TPEyroJIbHUKOB,
omnpe/ieNIeHUE TUIOMIAAN TUIOCKUX PUryp u 00bEma Tel.

Buonozua: snekrpuueckue SBICHHUS B JKMBOM MpHpoJEe, KojeOaTelbHbIe
JNBIDKCHUST B JKMBOW MPUPOJAE, OHKOJOTUUYECKHUE PHUCKH TP TPOU3BOJICTBE
AJIEKTPOIHEPTUU,  DJIEKTPOMArHUTHOE  3arpsA3HEHHE  OKPYXKAIOWIEH  Cpelbl,
yJIbTPa3BYKOBasi JMArHOCTUKA B MEJIULMHE, ONTUYECKUE SBICHUA B KUBOU
IPUPOJE.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TE1, MEXaHU3Mbl O00pa30BaHUS KPUCTALIMYECKON pPEIIETKH, CIEKTPaIbHBIHI
aHaIM3.

T'eocpagpua: marHUTHBIE TOMIOCA 3€MJIM, 3aJ€KA MAarHUTHBIX PYI,
(poTrochEMKa 3eMHON TOBEPXHOCTH, cericmorpad.

Texnonocua: TUPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
aNeKTpoABUTaTeNb SIkoOu, TeHepaTop MEPEMEHHOTO TOKA, WHIAYKIIMOHHAs TIeYb,
JVHUM 3JIEKTpoIiepeaay, IEeKTPOABUraTellb, pajaap, paauoNpUEMHHK, TEJIEBU30D,
aHTeHHa, Ttenepon, CBY-neub, ynbTpa3ByKoBas AMArHOCTUKAa B TEXHUKE,



HpOCKHHOHHBIﬁ alirapar, BOJIOKOHHAA OIITHKA, COJTHCYUHAsA 6aTapeH, CIITYTHHUKOBBIC
HpI/IéMHI/IKI/I, AACpHasa SHCPICTUKA U SKOJIOTHYCCKHUC ACIICKThI eé Pa3BUTHA.



IUTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA ITIPOT'PAMMEI I10 ®U3UKE
HA VYPOBHE CPEIHET'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOEHUA YueOHoro mnpeamera «Duszukay
JOJKHBI OTPaXKaTh FOTOBHOCTh M CLIOCOOHOCTh 00YYaIOIIMUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
OIBbITA W OIbITA JEATEIBHOCTU B IPOLIECCE Peaau3alid OCHOBHBIX HAIPaBJICHUN
BOCIIMTATEJILHON IEATEIIBHOCTH, B TOM YMCIIE B YACTH:

rPasKIaHCKOr0 BOCIIMTAHUSA:

e C(OPMUPOBAHHOCTH  TPAXKIAHCKOW  TO3UIMH  OOYYalolIErocs  Kak
aKTUBHOTO U OTBETCTBEHHOT O WJEHa POCCUNUCKOTO O0IIECTBA;

e TMPUHATHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'yMAHUCTHUECKUX M
JEMOKPAaTHYECKUX LIEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
obmiecTBa, Yy4acTBOBaTh B CaMOYIpaBJI€HUH B  00pa3oBaTeIbHOU
OpraHu3aluy;

e YMEHHME  B3aUMOJCHCTBOBATH C  COLUMAIBHBIMM  HWHCTUTYTAMH B
COOTBETCTBUU € UX (PYHKIUSMH U HA3HAUEHUEM;

e TOTOBHOCTb K TYMaHHUTAPHOW U BOJOHTEPCKOMN AEATEIBbHOCTH.

NATPUOTUYECKOI 0 BOCIIUTAHMSA:

e chOpMHUPOBAHHOCTH POCCUHCKOU TPaXK1aHCKOH UJICHTUYHOCTH,
MaTPUOTU3MA;

e IICHHOCTHOE OTHOLIEHUE K I'OCYIapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUHCKUX YUYEHBIX B 00JaCTH U3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

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

e CHOCOOHOCTH OLIEHHWBATh CUTYAlUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYAICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCJIE B IEATEIIBHOCTA YYEHOTO;

e OCO3HAHUE JIMYHOI'O BKJIaJ|a B TOCTPOEHUE YCTOMUYMBOIO OyIYIIETO.

ICTETHYECKOr0 BOCIIMTAHUSA:

e OCTETMYECKOE OTHOLICHHE K MHpPY, BKIKOYAsA OCTETUKY HAy4YHOIO

TBOpPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYAOBOI'0 BOCIIMTAHUS:



MHTEpEC K pa3iuuHbIM cepam mpodeccuoHaNbHON NEATEIbHOCTH, B TOM
YUCJIe CBA3AHHBIM C (U3UKOW W TEXHUKOM, YMEHHE COBEpIIAThH
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(hOpMUPOBAHHOCTh YKOJOTHYECKOM KYJIbTYpPhI, OCO3HAHUE TJI00ATHHOTO
XapakTepa dKOJIOTHUECKUX IIPOOIeM;

IUIAHUPOBAHUE W OCYUIECTBJICHUE IEHWCTBUM B OKPYXKAKOILIEH Cpeae Ha
OCHOBE 3HAHMS LIEJIEW YCTOMYMBOIO PA3BUTHSI YEIOBEUYECTBA,;

paCIIMPEHHUE ONBITA JEATENBHOCTA 3KOJOTMYECKOW HAIPABICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (hU3BHKE.

HEHHOCTH HAYYHOI'O NO3HAHMUA:

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

OCO3HAHME LEHHOCTH HAy4YHOU JEesATENbHOCTH, FOTOBHOCTh B IpoOLECCE
U3Y4YeHUS] (PU3MKH OCYIIECTBIISITH MPOCKTHYIO M HCCIEI0BATEIbCKYIO
NEATEeIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

Bba3oBrble Jornueckue a1ecTBUA:

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

OIpeNeNsITh LEAH JEATENIbHOCTH, 33[JaBaTh MapaMeTpbl U KPUTEPHUH HX
JOCTHKEHHUS;

BBISBIISITH 3aKOHOMEPHOCTM U TNPOTUBOPEUHST B paccMaTpUBAEMbIX
busnyecKux ABICHUIX;

pa3pabaThIBaTh MJIAH PEHICHUS MPOOJIEMBI C YYETOM aHAIN3a UM EIOLUXCS
MaTepUaIbHBIX U HEMATePUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESATEIBHOCTb, OIICHUBATH COOTBETCTBHUE
pe3yabTaTOB LIEJSIM, OIICHUBATh PUCKU MOCTEICTBUN ACSITEILHOCTH;
KOOPAMHHUPOBATh W BBINOJHATH pPadOTy B YCIOBUAX PEATHHOTO,
BUPTYaJIbHOI'O 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TTPH PEIICHNHN KU3HEHHBIX MPOOIIEM.

Bba3oBble ucciaenoBare/ibCKue 1eiCTBHA .

BJIaJIETh HAYYHOU TEPMUHOJIOTHEH, KIFOYEBBIMU TOHSATUSMUA U METOJaMU
(bu3HUeCcKOl HayKu;



BIAJIETh  HaBbIKAMM  y4EOHO-MCCIENOBAaTENLCKOM M IPOEKTHOU
NESATEIbHOCTH B 00JaCTH (DU3MKH, CHOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOATEIIFHOMY TIOMCKY METOJOB pemeHus1 3afad (U3HUUECKOro
CoZIepKaHMsl, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IO3HAHMUS;

BJIAJIETh BUAAMH JEATEILHOCTH MO TMOJYyYSCHHIO HOBOTO 3HAHHS, €ro
MHTEpIIpeTaluy, NpeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IMUHbIX YUeOHBIX
CUTYalUsIX, B TOM YHUCJIE MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00IacCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJIEJCTBEHHBIE CBS3M W aKTyaJIM3HpPOBaTh 3ajady,
BBIIBUTATh THUMOTE3y €€ peleHus, HaxOAUTh apryMeHThl JJiA
JI0Ka3aTesIbCTBa CBOMX YTBEPXKICHHM, 3a/aBaTh MapamMeTpbl U KpUTEPUU
peleHus;

aHAJIM3MPOBATh IIOJIyUEHHBIE B XOJ€ PELIEHUS 3aJaud pPe3yJbTarsbl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, MPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh W (OPMYIUPOBaTH COOCTBEHHBIE 3a/auyd B 00pa30BaTEIbHOMN
JESITeIbHOCTH, B TOM YHUCIIE TIPU U3Y4EHUU (QUBHKH;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCHTHh 3HAHMS 10 (U3HKE B MPAKTHUECKYIO O0JIaCTh
KU3HEAEATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUTMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;
CTaBUTb MPOOJIEMBI U 3a/1a4H, IOMYCKAOIINE aJIbTEPHATUBHBIE PELICHMUS.

Pabora ¢ undgopmanmeii:

BJaJIeTh HABbIKAMHU TONy4yeHHUs MHGOpManuu (PU3HUECKOTO COAEpHKaHUS
U3 HWCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYILECTBIIATH TOUCK,
aHallu3, CHUCTEMAaTH3alMI0 M HMHTEPHOpPETAlUi0 MUH(YOpPMALMKU Pa3IUIHBIX
BUJIOB U (DOpM TIpE/ICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OpMaLINK;

UCIOJb30BaTh CpeACTBA HWH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTMM B  PEIIEHUM  KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpPraHU3allMOHHBIX 33Ja4 C COONIOJeHUEM TpeOOBaHUI APrOHOMHKH,
TEXHUKH O€30MacCHOCTH, THTHEHBI, PecypcocOepexeHHs, MpPaBOBBIX U
TUYECKUX HOPM, HOPM HH(OPMALIMOHHOM O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOIO COAEPKAHUS B pa3MyHBbIX (hopmaTax c
y4€éTOM Ha3Ha4eHUs HMH(OpPMalLKMKU M LEJNEBOM ayauTOpUH, BbIOHpas
ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3YAIHU3ALUU.

KoMMyHUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:



OCYILIECTBIISITh OOIIEHWE HAa Yypokax (U3UKA U BO BHEYPOUHOU
NEATENBHOCTH;

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

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCIOJB30BaTh  IPEUMMYIIECTBA  KOMAaHIHOW  H
WHJUBUTyaJIbHON pabOThI;

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

NPUHUMATh LEIM COBMECTHOM JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBAaTh JEUCTBHS MO €€ JOCTHKEHHUIO: COCTaBIATh IUIaH
NEeUCTBUH, pacpeiessITh POJid ¢ yU€TOM MHEHHI Yy4aCTHHKOB, OOCYKIaTh
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 MO3ULUU HOBHU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKOW 3HAUMMOCTH;

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

PeryasiTuBHbIe YHUBepPcaAJIbHbIE YUeOHbIE [1eiiCTBHUA
Camoopranuzanus:

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

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH PEIICHUS] PACUETHBIX U Ka4eCTBEHHBIX
3aj71a4, TUIaH BBIMIOJIHEHUS MPAKTUYECKON paboThl ¢ Y4ETOM HMEIOIIMXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUN;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsIM;

paclidpsiTh ~ paMKH  y4yeOHOro TmpeaMera Ha  OCHOBE  JIMYHBIX
IIPEATIOYTEHNM;

JenaTh OCO3HAHHBIA BHIOOp, apryMEHTHPOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTH 3a PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CrocOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO JPYIUIMH B 00JIACTH
(U3KMKK, TOCTOSHHO MOBBIIATh CBOW 00pa30BAaTENIbHBIA U KYJbTYPHBIN
YPOBEHb.

CaMOKOHTp 0J1b, AMOIUOHAJIbHBbIN HHTEJIEKT:



JlaBaTh OIIEHKY HOBBIM CHUTYallMsIM, BHOCUTbh KOPPEKTUBBI B ICSATEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISIM;

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

HCIIOIBh30BaTh MPUEMBI pedIICKCUU [T OIEHKH CHUTYalluHM, BbIOOpa
BEPHOTO PEIICHHUS;

YMETh OILICHMBATh PUCKU M CBOEBPEMEHHO NMPUHUMATh PEHICHUS IO UX
CHWKECHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYTUX MpPU aAHAIN3E PE3YJIbTaTOB
JIESITCIILHOCTH;

MPUHUMATH €051, TOHUMAsi CBOU HEJIOCTATKU M JJOCTOMHCTBA;

MPUHUMATh MOTHBBI M APryMEHTHI JPYTUX MpPU aAHAIU3E PE3YJIbTaTOB
JIESITEILHOCTH;

MIPU3HABaTh CBOE MPABO U MPABO APYTUX Ha OIMIHOKHU.

B mporiecce MOCTHXKEHUS! JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBI IO
¢usznke I YpOBHA cpenHero oOmero o6pa3oBaHHMs Yy OOydaroluxcs

COBEPIIEHCTBYETCS HIMOIMOHATBHBIN UHTEJUIEKT, MIPEANOoIarafoIuii
c(hOpMUPOBAaHHOCTb:
e CaMOCO3HAHHWA,  BKJIOYAIONIErO  CIOCOOHOCTh  MOHUMAaTh  CBOE

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

CaMOpEryJTUPOBAHUSI, BKIIFOYAIONIETO0 CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHUE, CIMOCOOHOCTH aJanTHPOBATHCA K
OMOITMOHAIILHBIM W3MEHEHUSM W TPOSIBISITh THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIUH, BKIIOYAIONIEH CTPEMIICHUE K JOCTHXKCHUIO TIeNN
U yCIIeXy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JIEHCTBOBAThH, UCXOMIS U3
CBOMX BO3MOXHOCTEH;

OMIIATUH, BKJIIOYAIOMEH CIIOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYUTHIBATh €ro MpHU OCYIIECTBIECHUU OOIIEHUS,
CIIOCOOHOCTBH K COYYBCTBHUIO U CONIEPESIKUBAHUIO;

COLIMATIbHBIX ~ HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh  BBICTPAMBATh
OTHONICHUS C APYTMMH JIIOJIbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspeniatbh KOHGIUKTHI.

[TPEAMETHBIE PE3YJIbTATHI



K konny oOyuenuss B I0 knacce mpelIMeTHbIE Pe3yabTaThl Ha YIIyOJIEHHOM
YPOBHE JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OO0 yUAIOIIUXCS YMEHUM |

MOHUMATh POJb  (PU3UKK B  HKOHOMHUYECKOH, TEXHOJOTUYECKOM,
HKOJIOTMYECKOM, COIMATILHOM M ATUYEeCKOM cdepax AesaTenbHOCTH
YeJI0OBEKa, pOJib U MECTO (PM3UKU B COBPEMEHHOW HAyYHON KapTHHE MUpAa,
3HAYEHHE OIUCATEIbHOM, CHUCTEMATU3UPYIOIICH, OOBICHUTEILHON W
MporHocTuyeckod  (QyHkiui  GU3MYECKOM TEOpUHM —  MEXaHHKH,
MOJICKYJISIPHOM (DMBUKU M TEPMOJUHAMUKH, POJb (PU3UYECKOW TEOpUH B
(dbopMUpOBAHUY TIPEICTABIICHUN 0 (U3MUECKON KApTUHE MUPA;

paznuyaTh YCJIOBUS TNPUMEHUMOCTH Mojeiel ¢GU3MYecKHuX Tel U
MPOIIECCOB  (SIBJICHWI): WHEpIHAIbHAS CHCTeMa OTCYETa, aOCOIIOTHO
TBEPIOE TENO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUKCHHUE,
CBOOOJIHOE TMajieHue, aOCOMOTHO yrpyras jaedopMmanus, aOCOIIOTHO
yIpyroe 1 abCOMOTHO HEYNMPYroe CTOJKHOBEHUS, MOJIETH Ta3a, KUIKOCTH
U TBEPAOro (KPUCTALIMYECKOT0) Teja, UACaTbHbIN ra3, TOUeUHbIA 3apsi,
OJTHOPOJTHOE 3JIEKTPUUYECKOE T0JIE;

pa3nuyath yYCIOBUSA (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (PU3UIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMN XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCITOIb30BAHNS YACTHBIX 3aKOHOB,;

aHAIU3UPOBATh M OOBACHATH MEXAaHMUYECKHE TIPOIECChl U SIBJICHHS,
WCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIKCHHS, (OPMYJbl KHHEMAaTHKA PaBHOYCKOPEHHOTO
JBIDKEHUA, TpeoOpasoBaHus ['anmuiess Jii CKOPOCTH W TEPEMEIICHHS,
3akOHbl HpBIOTOHA, TIPUHUKUN  OTHOCUTEIBHOCTHM [ amuies, 3aKOH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbca U MEXaHUYECKOU
DHEPIruM, CBSI3b PabOThl CUJIbI C W3MEHEHHEM MEXaHMYECKON DJHEpruu,
YCJIOBUSl paBHOBECHUsS TBEPAOro Tejla), MOpU ITOM HCIOIH30BaTh
MaTEMATUYECKOE BBIPAXKECHHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpa3zoBanuii [ 'anuies, BTOporo
U TPEThETrO 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHHS HUMIYJbCa U
MEXaHUYECKOUN YHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS,

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOIECCHl U SBJICHUS, UCIIONb3YS
ocHoBHble TmoNokeHHs MKT u 3aKkoHBI MONEKYISIpHOW (GU3UKH U
TEPMOJIMHAMHUKN (CBSI3b  JIaBJICHUS MJCATLHOTO Tra3a CcoO CpeaHeu
KUHETUYECKOW SHEPrued TEIUIOBOrO JABMIKEHUS M KOHLIEHTpPAUHMEH €ro
MOJIEKYJI, CBs3b TEMIIEPAaTypbl BELIECTBA CO CPEIHENM KUHETUYECKOU
SHEPryeu TEMJIOBOTO JBUXEHHS €r0 YaCTHI, CBS3b JABIICHUS HUICAIHHOTO
raza C KOHUECHTpPAIIMEW MOJIEKYJI M €ro TEMIIEpaTypoHl, YypaBHEHUE
Menneneesa—Kmaneiipona, mNepBbld 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpPaHEHMsI PHEPrUu B TEIUIOBBIX IPOLECCAX), MPU ITOM HCIIOJIb30BaTh
MaTeMaTu4YecKoe BBIPAKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KianenpoHa;

aHAJIM3UPOBATh U  OOBACHATH DJIEKTPUUECKUE SIBJICHUS, MCIIONb3Ys
OCHOBHBIE TIOJIO)KEHHSI M 3aKOHBI JIEKTPOAMHAMUKH (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH KyioHa, MTOTEHIIMAIIBHOCTh
ANEKTPOCTATUYECKOTO TMOJsl, MPUHLHUII CYNEPHO3ULHUNA 3IEKTPHUUECKUX
MOJIEH, MPU ATOM YKa3blBas YCIOBUSA MpUMEHUMOCTH 3akoHa Kysona, a
TaK)K€ IMPAKTUYECKH BAKHBIE COOTHOILUEHMS: 3aKOHbI OMa Juid ydacTka
Lenu U U1 3aMKHYTOM DJIEKTPUYECKOW Lenu, 3akoH J[xoymsa—Jlenua,
npaBwita Kupxroda, 3akonsr apajest ai1st d71€KTPOIN3a);

OINHUCHIBaTh (PU3MYECKHUE MPOLECCHl M SBJICHUS, HCIONb3YysS BEITUYHMHBI:
IIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€la U CUCTEMBI TEJ, CHIIA,
MOMEHT CWJIbI, JIaBJIEHWE, MOTEHUUAJIbHAs DJHEPIus, KUHETHYECKas
DHEPrusi, MEXaHU4YecKas dHEprus, padoTa CHIIbI, LIEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIA TSKECTH, CUJIA YIPYTOCTH, CHJIAa TPEHHS, MOILIHOCTD,
SHEpPrusl B3aUMOACHCTBUA Tena ¢ 3emuéil BONIM3UM €€ MOBEPXHOCTH,
HEpPrus ynpyroil nedopManuu MOPYKUHBI, KOJIUYECTBO TEIUIOTHI,
abconroTHasl TeMmIiepaTypa Teja, padoTa B TEPMOAMHAMUKE, BHYTPEHHSS
SHEpPrusl WUICATbHOTO OJHOATOMHOIO rasza, pa0oTa HJealbHOro rasa,
OTHOCHUTEJNIbHAS BJAXHOCTh Bo3Ayxa, KIIJI wuaeasbHOro TEmIoBOro
JBUTATEIISA; AJIEKTPUUYECKOE I10JI€, HANPS)KEHHOCTh 3JIEKTPUYECKOrO IO,
HaNpspDKEHHOCTh  TOJIE TOYEYHOI'O 3apsAja WM 3apsDKEHHOrO Iapa B
BaKyyM€ U B JIUPJIEKTPUKE, MOTEHLUHAN 3JEKTPOCTATHUECKOrO IOJI,
pa3HOCTh  IMOTEHUMAJOB, JJIEKTPOABWXKYIAs CWIa, CHIa  TOKa,
HampspDKeHUE, MOIIMHOCTh TOKa, dJEKTpUYecKas EMKOCTb IUIOCKOTO
KOHJIEHCATOpa, CONPOTUBIICHHE Y4YacTKa LENU C MOCIEAOBATENbHBIM U
NapajlIeIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPIUs IEKTPUUECKOr0 MOJIs
KOHJIEHCATOPa;

OOBSICHATHL ~ OCOOEHHOCTHM  NPOTEKaHWs  (PU3UUYECKUX  SBIICHUM:
MEXaHUYECKOE JBIIKEHUE, TEIUIOBOE JIBHJKCHHE 4YacTHI] BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHME, nuddys3us, nucrnapeHue,
KHIIEHUE U KOHJEHCAlWs, IIJIaBJICHHE U KPUCTAILTU3AllHs, HAllPaBJICHHOCTh
TEIUIONEpEAAYH, IEKTPU3ALUA TeEJl, SKBUIIOTCHIIMAIBHOCTh TTOBEPXHOCTH
3apsHKEHHOT O IPOBOAHUKA;

IPOBOJIUTH UCCIEIOBAHUE 3aBUCUMOCTH OJJHOM (PM3UYECKOM BEITHMYUHBI OT
Ipyrod C  HUCIOJIb30BAaHUEM  MPSAMBIX  U3MEPEHUW, TMpU  ITOM
KOHCTPYUMpPOBaTh YCTAHOBKY, (DUKCHUPOBATH pPE3YNbTAaThl MOJYYEHHOU
3aBUCUMOCTH (PU3MYECKMX BEJIUYMH B BHAE TIpadUKOB C Y4ETOM



aOCOIOTHBIX MOTPEUTHOCTEH U3MEPEHUH, 1eNaTh BHIBOBI IO pe3ysibTaTaM
UCCIIEI0BAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (UBUYECKUX BEJIMYMH, IMPU STOM
BBIOMpPATh ONTUMAJILHBIA METOJ] U3MEPEHHs, OIEHUBAaTh aOCOIIOTHBIE U
OTHOCUTEJIbHBIC MOTPEIIHOCTU MPSIMBIX U KOCBEHHBIX U3MEPEHMUIA;
MIPOBOJIUTH OMBITHI MO MPOBEPKE MPEIIOKEHHON TUIIOTE3bI: IAHUPOBAThH
AKCIIEPUMEHT, COOMPATh HKCTIEPUMEHTAILHYIO YCTAaHOBKY, aHAJIM3UPOBATH
MOJIYyUCHHBIE PE3YNbTAThl U JeNaTh BBIBOJ O CTAaTyce MPEaJIOKEHHOU
TUIIOTE3BI;

coOJr01aTh MpaBuiia O€30MacHOr0 TpyjAa MPHU MPOBEACHUU HCCIICIOBAHUM
B paMKax y4eOHOTO DJKCIIEpPUMEHTAa, TMpakTUKymMa W  y4eOHO-
UCCIIEIOBAaTENbCKOM W IMPOEKTHOW JIE€ATEIbHOCTH C HCHOJIb30BAaHUEM
U3MEPUTEIbHBIX YCTPOMCTB U 1a00paTOPHOr0 000PY10BAHMUS;

pemiate pacy€THBIE 3a7a4u C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOM
bu3nyuecKoll MOJENbI0: Ha OCHOBAaHWMU aHalld3a YCJIOBHUS OOOCHOBBIBATh
BEIOOp (U3MUYECKONW MOJETH, OTBEUANOIIed TpPeOOBaHWSAM  3aaadud,
OPUMEHATH  (DOPMYINBI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJaThl
bu3MUeCKuX TEOpUH MpPU MCIHOJHL30BAaHUM MATEMATHUYECKUX METOJI0B
pelIeHus 3a7a4, IPOBOAUTH PACUETHI HA OCHOBAaHUU MMEIOIIMXCS JaHHBIX,
aHAJIU3UPOBATh pE3yJAbTAaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

peliath KadyeCTBEHHBbIC 3a/laud, TPeOyrolIue MNpPUMEHEHHUS 3HAHWK U3
pa3HbIX Pa3esioB Kypca (pU3MKH, a TaKKe WHTErPALMK 3HAHUM U3 JPYTHX
MPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY pacCyKJIE€HUI ¢ ONOPOM HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (hu3nYecKue SIBICHUS;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHWUS I OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PabOThI M3MEPUTEIBHBIX MPHUOOPOB, TEXHUYECKUX yYCTPONCTB
Y TEXHOJIOTHYECKUX MTPOILIECCOB;

NPUBOAUTH TPUMEPHI BKJAJAa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIEIO
MHpPA, B PA3BUTUE TEXHUKHU U TEXHOJOTHIA;

aHAJIM3UPOBATH M OLIEHUBATH MOCJEACTBHS OBITOBOM M MPOU3BOJCTBEHHON
JESATEIbHOCTH 4YEJIOBEKa, CBSI3aHHOW € (PM3MYECKUMHU MPOLECCaMH, C
MO3ULUK 3KOJOTUYECKON 0€30MaCHOCTH, MPEACTABIECHUN O PALIMOHATIBHOM
MIPUPOJONOJIB30BAHNM, & TAKKE PA3yMHOM HCIOJIb30BAHUM JOCTHKEHUUN
HAYKM M TEXHOJIOTUM JUIsl JalbHEHIIEro pPa3BUTHUS YEIOBEUECKOIO
o0I111eCTBA;



IPUMEHATh Pa3IMyYHbIe CIIOCOOBI paboThl ¢ MH(poOpManuen (pusnueckoro
COZCpXaHUsI C HCHOJb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUM, MPH 3TOM HCIHOJB30BAaTh COBPEMEHHBbIE MH(OPMALUOHHBIE
TEXHOJIOTUM JJIsl TIOMCKA, MepepadOTKH U TpEeAbsABICHUS Y4YeOHOH u
HayYHO-TIOMYJISIPHOM MH(OpMAaLNK, CTPYKTYPUPOBAHUS U UHTEPHpPETAUN
uH(boOpMaMy, MNOJYyYEHHOW M3 pa3jIMYHbIX MCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh  MOJY4aeMylo  HH(OpPMALMIO UM OUEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJM3a UCTOYHHKA MH(POpMALIHH;

IIPOSIBIISITh OpraHU3allOHHBIE 17} IT03HABATEIIbHBIC YMEHUS
CaMOCTOATEILHOTO  NPUOOpPETEeHUs] HOBBIX 3HAHUM B  Ipolecce
BBITOJIHEHHUS TPOEKTHBIX U y4EeOHO-UCCIIEA0BATEIbCKUX paboT;

paboTarh B TpYIIE C HCIOJHEHUEM PA3JIMYHBIX COLMUAIBHBIX PpOJIEH,
IUTAHUPOBATH Pa0OTY TPYIIIbI, PAIIMOHATIBHO PACHpPENesITh NeATeIbHOCTh
B HECTaHJApTHBIX CHUTYalMsX, aJ€KBATHO OLICHUBATh BKJIAJ KaXKJIOTO U3
YYaCTHHUKOB I'PYIIIbI B PELIEHUE pacCMATPUBAEMON MTPOOIEMBI;

IPOSIBISITH MOTHBAIMIO K Oyayimiel mpodecCHOHaNbHON AEATEIbHOCTH 10
CHELMATBHOCTAM (PU3HKO-TEXHUYECKOTO IPOPHIISL.

K xoniy obyuenuss B 1l kaacce mpeIMeTHbIE Pe3yJbTaThl Ha YIIyOJIEHHOM
YPOBHE JOKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00 yUAIOITUXCS YMEHUN:

MMOHUMATh POJb (PU3MKK B  DKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COLIMATILHOM M 3TUYECKON cdepax AEsITeIbHOCTH YeIOBEKa, POJIb U MECTO
GU3NKKN B COBPEMEHHOW HAyYHOW KapTHHE MHpA, POJb AaCTPOHOMHH B
MPAKTUYECKON  JEATEIBbHOCTH YEJOBEKAa W  JAJbHEHIIEM Hay4HO-
TEXHUYCCKOM PAa3BUTHH, 3HAYCHUE ONMUCATEIHHOW, CUCTEMATHU3UPYIOIICH,
OOBSICHUTEIPHOM U TMPOTHOCTUYECKOW (PYHKIMN (U3MUECKOW TEOpUH —
ANEKTPOAMHAMUKH, CIEIHATLHON TEOPHUH OTHOCUTENBHOCTH, KBAaHTOBOM
¢busuku, ponb (puznyeckoil Teopur B (HOPMUPOBAHUU TPEACTABICHUN O
¢busnyeckoil KapTUHE MUpPA, MECTO (PU3MUECKON KapTUHBI MUpPa B 00IEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O IPUPOJIC;
pa3nuyarh YCJIOBHS TMPUMEHHMOCTH Mojeleld (U3HYECKUX Tel W
MPOLIECCOB  (SABJIGHUM): OJHOPOJHOE DIJIEKTPUUYECKOE U  OJHOPOJHOE
MarHuTHOE TOJIsI, TAPMOHUYECKHE KOoIeOaHusl, MaTeMaTUYECKUM MasiTHUK,
WJCATbHBINA TPYKUHHBIA MAasTHUK, TAPMOHHUYECKUE BOJIHBI, WICATbHBIN
Kosie0aTeNbHbIN KOHTYp, TOHKas JIMH3a, MOJIeJIel aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJEJIM CBETA,

pa3nuyarh yCIOBUsA (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMN XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB W
OTPaHMYCHHOCTH UCIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHAJIU3UPOBATh M OOBSCHATH SJIEKTPOMArHUTHBIE TPOLIECCHl U SIBJICHUS,
UCIIONb3Ysl OCHOBHBIE TIOJIOXKEHHUSI W 3aKOHBl JJIEKTPOJWHAMUKH U
CHEMAIbHOW  TEOPUM  OTHOCHUTEILHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro  3apsnaa, cuna Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  WHAYKUMHM, T1paBwio  Jlenma, cBa3p  O/(C
CAMOMHIYKLUHH B DJIEMEHTE DJJIEKTPUYECKOW MEeNH CO CKOPOCTBIO
M3MEHEHHUS]  CHJIbI  TOKa,  MOCTYJaThl  CHEHUAIbHOM  TEOpUU
OTHOCUTEJIbHOCTH DUHINTEITHA);

aHAIM3UPOBATH M OOBSCHATH KBAHTOBBIC MPOIIECCHI U SIBIICHUS, UCTIOIb3YS
MOJIOKEHUS] ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OWHINTEHHA IS
dororddexra, mepBpii W BTOpodM TocTymatel  bopa, mpuHIUI
COOTHOIIIEHUsI HeomnpeaenéHHocTel ['eiizeHOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO M MACCOBOT'O YMCEN W DHEPrUU B SIEPHBIX PEAKIMAX, 3aKOH
PaAOaKTUBHOTO pacnazia);

OMUCHIBATh (DU3UUECKUE MPOLECCHl U SBICHUS, UCIONb3YSl BEIUYHMHBL:
HaNpsHDKEHHOCTD 3JIEKTPUYECKOrO MOJISA, MOTEHIUAT 3JIEKTPOCTATUYECKOTO
MOJIA, PA3HOCTh MOTEHIMAJOB, JJEKTPOABIXKYIIAs CHJIA, WHIYKIUS
MarHuTHOTO TIOJII, MarHUTHBIA TOTOK, cujia AMIEpa, UHIAYKTUBHOCTb,
ANEKTPOABMKYIIAA CUJa CaMOMHAYKLIMHU, 3HEPrusi MAarHUTHOTO TOJsS
MIPOBOJIHUKA C TOKOM, PEISTUBUCTCKUI HWMIYJIbC, IIOJHAs DSHEPrus,
SHEPrus TOKOSI CBOOOJHON 4YacCTHIbl, DHEPrusi M HUMIYJIbC (DOTOHA,
MaccOBO€ YHCJIO U 3apsl SApa, SHEPTUs CBSI3U SA1pa;

OOBSICHATH ~ OCOOCHHOCTHM  MPOTEKaHUS  (PU3UYECKUX  SIBJICHUIMA:
AIIEKTPOMArHUTHasl UHIYKIUs, CAMOMHIYKIIUS, pE30HAHC, MHTepdepeHus
BOJIH, Ju(pakuusi, JAUCIIEpCHUs, TIOJHOE BHYTPEHHEE OTpa)KeHHE,
dbotoanektpuueckuii 3¢ddext (borodddext), anbda- u Oera-pacrajbl
anep, ramMmMma-usnydeHue saep, (PU3MYecKue MPUHIHIMBI CHEKTPATBHOTO
aHanmu3a u paboTHI Jla3epa;

ONpEAeIATh HANpPaBJICHHE WHAYKIMM MAarHUTHOTO MOJs MPOBOJHHUKA C
TOKOM, criibl Amniepa u cuiisl JlopeHua;

CTPOUTH U300paKEHHE, CO3/1aBAEMOE MJIOCKUM 3€PKaJioM, TOHKOW JIMH30M,
Y PACCUUTHIBATh €r0 XapaKTEPUCTUKHU;

NPUMEHATH OCHOBOIIOJAraKIIe ACTPOHOMHYECKUE MOHATHS, TEOPUU W
3aKOHBl JJIi aHajiu3a W OOBICHEHUS (U3NYECKUX IIPOLIECCOB,
MPOUCXOIAIINX B 3BE37aX, B 3BE3IHBIX CHCTEMAX, B MEXTAJIAKTUUYECKOU
cpeze; NBUKEHUSI HEOECHBIX Tell, 3BOIIOINH 3BE3] U BeeneHnnoii;
MPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEM (PU3UYECKHUX BEJIUYHUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH, MNpU HTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl MOJIYYEHHOM  3aBUCHMOCTHU



¢u3nyecKkux BeEIMYMH B BUAE TpapuKoOB C YYETOM aOCOJIOTHBIX
NOTPEIIHOCTE  W3MEpPEHWM, JelaTh  BBIBOABI [0  pe3yJibTaraM
UCCIIE/I0BaHNUS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIUYHUH, MPU 3HTOM
BBIOMpATh ONTUMAJIbHBIA METOJ M3MEPEHMs, OLEHUBATH a0COJIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPELTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOAUTH OIBITHI MO MPOBEPKE MPEMIOKEHHONW TMITOTE3bl: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYEHHBIE PE3YJBTATHl M JAENIaTh BBIBOJ O CTAaTyCce NPENJIOKEHHOU
TUIOTE3bI;

OIHMCHIBATh METO/BI MTOJIYYEHHSI HAYYHBIX aCTPOHOMUYECKUX 3HAHMIA;
coOrofaTh TMpaBmiia 0€30MacCHOTO TPyAa MPH MPOBEACHUN UCCIECTOBAHUN
B paMmMKax ydyeOHOro OJKCIEpUMEHTa, MpPaKTHKyMa M  ydeOHO-
UCCIIEIOBAaTENbCKOM W MPOEKTHOW JEATEIbHOCTH C HCIIOIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOMCTB U JIa0OpaTOPHOro 000PYA0BaHUS;

pemate pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOM
¢usnyeckoil MOJAENBIO: HAa OCHOBAaHUM AaHAJM3a YCIOBUS BHIOMpAThH
¢usnyeckue MOJENM, OTBEYaloIlhe TpeOOBaHUSAM 3aJauM, NPUMEHSTh
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTU M MOCTYNAThl (PU3NYECKUX TEOpUI
IPU  HWCIIOJIb30BAaHUM MaTeMaTUYECKUX METONOB peUIeHUs 3ajad,
MPOBOAUTH PACUETHl HA OCHOBAHUM UMEIOIIUXCS JAHHBIX, AHAJIU3UPOBATH
pPE3yJIBTATBl U KOPPEKTUPOBATH METOJbI PELICHUS C YYETOM IOJYYEHHBIX
pE3yJIbTATOB;

peliath KadyeCTBEHHbIC 3a/ayd, TpeOyrolIue NpPUMEHEHUsT 3HaHUN U3
pa3HBIX pa3/esioB Kypca (pU3MKH, a TaKKe MHTETpally 3HaHUN U3 JIPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PacCyKJIECHUI ¢ OMOPON HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pu3NYECKUE SBJICHUS,

UCIOJb30BaTh TEOPETUUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
INPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOICTB
U TEXHOJIOTUYECKHUX ITPOLIECCOB;

NPUBOJIUTH TPUMEPHI BKJAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAayKd, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH M OLIEHUBATH MOCJEICTBHS OBITOBOM M MPOU3BOJCTBEHHON
JESATEIbHOCTH 4YEJIOBEKa, CBSI3aHHOW € (PM3MYECKUMHU MPOLECCaMH, C
MO3ULUKA 3KOJOTUYECKON 0€30MacHOCTH, MPEACTABICHHUN O palliOHAIIBHOM
MPUPOIONOJIB30BAHUHU, @ TAKXKE Pa3syMHOM HCIOIb30BAHUU JTOCTHKEHUI



HAyKM W TEXHOJOTUH [UIs JajdbHEMILIEro pa3BUTHUS YEJIOBEUYECKOIO
oO11ecTBa;

NPUMEHATh pPa3IUYHbIe CIOCOOBI PadoThl ¢ MHpOpMaUUen (PU3NUECKOTrO
COZCpXaHUsI C HCHOJb30BAaHUEM COBPEMEHHBIX HH(OPMaIMOHHBIX
TEXHOJIOTUW, TPU 3TOM HCIOJB30BAaTh COBPEMEHHBbIE MH(MOPMAIIMOHHbIE
TEXHOJIOTUM JJIsi TOMCKA, MepepadOTKU W TpEeAbsSBICHUS Y4YeOHOH u
HAy4YHO-TIOMYJISIPHOM MH(OpMAaLIUY, CTPYKTYPUPOBAHUS U MHTEPIPETALUU
uH(popMalK, MOIYYEHHOW U3 PA3JIMYHBIX HCTOYHUKOB, KPUTUYECKH
aHATM3UPOBATh  MOJy4aeMylo  HH(OpPMALMIO U OLUEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCA 3HAHWM, TaK M HA OCHOBE
aHaJin3a UCTOYHHKA UH(POpMAIIHH;

MPOSIBIISATH OpraHu3alHOHHBIE 17} IT03HABATEJIbHBIE YMEHUS
CaMOCTOATEJIbHOTO ~ IIPUOOpPETEeHUs] HOBBIX 3HAHUU B  IpoLecce
BBITOJIHEHHUS TPOEKTHBIX U y4eOHO-UCCIIEA0BATEILCKUX paboT;

paboTath B TpYIIE C MCIOJHEHUEM pA3IUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh pabOTy TPYIIIbI, pAUOHAIBHO PacHpeesaTh ACSITENbHOCTh
B HECTaHJAPTHBIX CHUTYalUsX, aJI€KBATHO OLIEHHBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB T'PYIIIBI B pEIICHUE pPaccMaTpUBaeMoOn IPOOIEMBIL;

MPOSBIISATh MOTUBALMIO K Oyaynied npodeccuoHaNbHON JAESTENbHOCTU O
CHELMATBHOCTAM (PU3HKO-TEXHUUYECKOT O IPOPUIIS.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoasbnsie | IlpakTuyeckue
n/n NMPOrpaMMBbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Paznen 1. HAYUHBIM METO/I IIO3HAHUSA ITPUPO/IbBI
bub6munorexa IIOK
1.1 H i
AYTHGIL METO TOSHAHI HPHPOAH 6 https://m.edso0.ru/f16b68d7
Hroro no pazueiy 6
Paznen 2. MEXAHUKA
bubmoreka IIOK
2.1 K 1 1
HHeMaTHia 0 https://m.edso00.ru/f16b68d7
bub6moreka [JOK
22 Auramiia 10 https://m.edso0.ru/f16b68d7
N but6mmoreka [JOK
23 | Cramiia mEproro Teta > 1 https://m.eds00.ru/f16b68d7
bub6muorexa IIOK
24 3aKOHBI COXpAaHEHHUS B MEXaHUKE 10 1 httos://m.edsoo.ru/fL6b68A7
HTtoro mo pazueny 35
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMO/IMHAMUKA
bubmumoreka [IOK
3.1 O i 15 1
CHOBBI MOJICKYJISIPHOKMHETUYECKOW TEOPUU httos://m.edsoo.ru/fL6b68A7
bu6morexa IIOK
3.2 Tepmoannamuka. T eryIoBbIe MaITUHbBI 20 1 https://m.edsoo.ru/f16b68d7
3.3 ArperaTtHbie cocTossHUS BeniecTBa. Da3oBbie 14 1 bubmmorexa [JOK
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epexo/ibl https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. JIEKTPOAUMHAMMUKA
bub6morexa IIOK
4.1 24
DIISKTpIeckoe rone https://m.edsoo.ru/f16b68d7
. . but6moreka [JOK
4.2 IT 24
OCTOSIHHBIHN 3JIEKTPHY €CKHUI TOK httos://m.edsoo.ru/f16b68d7
bubmorexa [IOK
43 ToKit B pasiiHbIX Cpesiax 6 https://m.edso0.ru/f16b68d7
Hroro no pazneny 54
Pa3xen 5. PU3HUYECKUN NPAKTUKYM
. but6mmoreka [JOK
5.1 o 16 16
HISHHCCIHH TIPaICTHiEyM https://m.edso0.ru/f16b68d7
Wroro no pazneny 16
bubmorexa [IOK
P 10
C3CPBHOC BpeMA https://m.edsoo.ru/f16b68d7
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KVIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM uppoBbIe
Ne n/m pasi Kontpoasbnsbie | IlpakTuyeckue (pp )
NnporpamMmabl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Paznea 1. JIEKTPOAUHAMUKA
bubmorexa [IOK
1.1 M 14
ATHITHOC HOTE https://m.edso00.ru/39859f1
but6mmoreka [JOK
1.2 6] 13 1
FICKTPOMBTITHTHAT HEAYKHIA https://m.edso0.ru/39859ef1
Uroro no pazneny 27
Pa3znen 2. KOJIEBAHUS U BOJIHbBI
bub6morexa IIOK
2.1 M 1
CXAHMHECKHUC KONCOAHHA 0 https://m.eds00.ru/39859ef1
bub6moreka IJOK
2.2 15
DIICKTPOMATHHTHbIE KoneOaniA https://m.eds00.ru/39859f1
53 MexaHuuecKue 1 3JEKTPOMarHUTHbIE 10 1 bubmmoreka [JOK
' BOJIHEI https://m.edso0.ru/39859ef1
bub6munorexa IIOK
24 (0) 25 1
fra https://m.eds00.ru/39859ef1
Hroro no pazaeny 60

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

3.1

OcuoBel CTO

5

1

bubmumoreka [IOK
https://m.edso0.ru/39859¢ef1

Hroro no pazneny
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Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsspHO-BOJIHOBOH Ayanu3m 15 Bubmmorexa LIOK
' PHyCKyIp a4 https://m.eds00.ru/39859ef1
bubmmoreka [IOK
4.2 o 5
f3HKa aroma https://m.edso0.ru/39859ef1
43 ®du3nKa aTOMHOTO Si7ipa v 3JIEMEHTaAPHbBIX 5 bubmmoreka [JOK
' YACTHII https://m.edso0.ru/39859f1
Htoro no pazgeny 25

Pazpen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKH

but6moreka [JOK
5.1 DNeMEHTHI aCTPOHOMHH B aCTPOPUZUKHU 12 httos://m.edsoo.ru/39859f1
Uroro no pazneny 12
Paznen 6. PUSHNUECKHUN IPAKTUKYM
. bubmmoreka [IOK
6.1 o 16 16
VISHHCCKILEL HparTiio https://m.edso0.ru/39859ef1
Hroro mo pazneny 16
Paznen 7. OBOBLIAIOHIEE IIOBTOPEHHUE
Cucrematuzanus u 0000111eHNE
71 IIPEIMETHOI'O COAECPKAHUS U OIIBITA 15 bubmmoreka LIOK
' Jes TeIbHOCTH, TPUOOPETEHHOTO MPH https://m.eds00.ru/39859ef1
u3ydenuu Kypca ¢usuku 10 — 11 xnaccon
Uroro no pazneny 15
bubmumoreka [IOK
P 10
S3CPBHOC BpeNA https://m.edso0.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Jlara nudpoBbie
Tema ypoka Konrtpoasnbie | IlpakTudeckue p
n/n Bceero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypchbl
1 ®usnka — GpyHAaMeHTalIbHAs HayKa O 1 bubmmoreka LIOK
MIpUpoJIe https://m.edsoo.ru/1beef346
5 Hay4nblil ME€TOZ ITO3HAHUS U METO/BI 1 bubmmorexa IIOK
WCCIIeIOBaHUS (PU3NUYECKUX SIBJICHUM https://m.edsoo.ru/3a7fde29
DKCIIEpUMEHT U TEOPHUS B IPOLIECCE
3 HOSH&II-:I/ISI IPUPOIBI pHa6JII(f)I[CHI/IC u 1 Bubmorexa HOK
PUPOBL. https://m.edso0.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
Mexanuueckoe aBuxkenne. Cucrema
7 otcuera. OTHOCUTEIBHOCTD 1 bu6mmoreka [JOK
MEXaHUYEeCKOro JABWxkeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1aull MEXaHUKH
8 Pannyc-BekTop MaTepuaibHON TOYKH, 1 bubmotexa [JOK
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€ro NpoCKuuM Ha OCU KOOpAWHAT.

Tpaexropus. [lepemenienne. CKopocTb.

Nx npoekiinm Ha ocu KOOPJAUHAT

https://m.edsoo0.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
CBoboaHoe nazieHue. Y cKkopeHue

13 CBOOOIHOrO najacHus. 3aBUCUMOCTh bubmioreka [IOK
KOOpPJMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BpPEMEHHU U UX Ipaduku

14 JIBmxeHue Tena, OpoLIeHHOr o Mo/ bu6moreka [JOK
YIJI0M K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneitHoe nBmxenue. J[Buxxenue
110 OKPY>KHOCTHU. YTJIOBas U JIMHEIHas

15 ckopocTs. [lepuona u yactoTa. bubmorexa [JOK

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

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

[TepBr1if 3akoH HbtoTOHA.
WNHepunanbHble CHCTEMBI OTCUETA.

bu6moreka [JOK

17
[TpuHumn otHocUTENBHOCTH ["anmies. https://m.edsoo.ru/5a9e4a64
HewuneprmanbHbie CHCTEMBI OTCUETA
18 Cuna. PaBHOzEHCTBYIOIIAS CHJIA. bubmuotexa [JOK
Bropoii 3akon HeroTona. Macca https://m.edso00.ru/141d3837
19 Bzaumopeiicteue Ten. Tpernil 3akoH bu6mmoreka [JOK
HeroToHa https://m.edsoo.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 BCEMHUPHOI'O TATOT ;Hﬂo ~ BuGmiorexa LIOK
KBHBaHfHTHOCTB TPABHTALIHORHON 1 https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChbl
29 Cuna TsHKeCTH U YCKOpEHHE bubmotexa [JOK
CBOOOIHOIr 0 aJeHus https://m.edso00.ru/22757126
JIBr>xeHre HeOECHBIX TeNl U UX
HCKYCCTBEHHBIX CITYTHUKOB. [lepBas bubmmorexa LIOK
23 _
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubmioreka [IOK
. I'yka. B
24 Cuua ynpyroetit. 3axott I'yka. Bec rena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUasI Cuil bubmoteka [JOK
25 TpeHus. [[BuxkeHue B )KUIKOCTH U Ta3e C https://m.edsoo.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
BpauieHus. [lneuo 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 rena'" https://m.edsoo.ru/9f5a574c
HMiynbc MaTepHaIbHOM TOYKH,
CHUCTEMBI MaTepUAILHBIX TOUeK. LleHTp bubmoteka IJOK
32
Macc CUCTEMBbI MaTEPUAJIbHBIX TOUEK. https://m.edsoo.ru/4bb8294b
Teopema 0 IBM)KEHHH IIEHTPa Mace
NmMiynbe cuiibl 1 UI3MEHEHHE UMITYJIbCa
33 Tena. 3aKOH COXPAHEHUs UMITYJIbCa. Bubmioreia LTOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE 1BUXEHUE
MoOMEHT UMITyJIbca MaTepPHATbHOU
34 Touku. [IpencraBienre 0 COXpaHEeHUHU bubmoteka [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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IpeCcTaBiIeHue PabOThl CHUIIBL.
MOIIHOCTE CUIIBI

Kunernueckas sueprus. Teopema 00

bu6moreka [JOK

37 U3MEHEHUU KUHETUYECKOU DHEPIruu
. P https://m.edsoo.ru/9a5e2e74
MaTepUATBHON TOYKH
[ToreHMaNbHBIE M HEMOTEHIIUAJILHBIE
38 cunel. [Totennuanpuas sHeprus. Bropas bubmorexa HOK
' pris. P https://m.edso00.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tperbst kKocMHYecKasi CKOpoCTb. CBA3b
pabOThI HEMMOTEHIIUABLHBIX CUJI C
N bu6mnoreka [JOK
39 M3MCHEHUEM MEXaHUYECKOW SHEPTrUu
https://m.edsoo.ru/f57b4e01
CHUCTEMBI T€JI. 3aKOH COXPaHCHUS
MEXaHWYECKON 3HEPTUU
Vopyrue u He 1€ CTOJIKHOBEHHSL.
40 Y% E:II;eHI/Ie Beyan };IFJ'II/I IUTS U ealIbHON bubmorexa HOK
p PHY https://m.edsoo.ru/f30f43b6
SKUIIKOCTH
41 KonTtponpHas pabora no reme "3akoHBbI bubmmoreka LIOK
COXpaHEHHS B MEXaHUKE" https://m.edsoo.ru/474e7c4a
PasButue npencraBiaeHu 0 IPUPOJIC
P pup bu6mmoreka [JOK
42 Ter1oTel. OcHoBHBIE moMoKeHus MKT.
https://m.edsoo.ru/b0a4445f
Judodysus. bpoyHoBckoe nBrxeHue
CtpoeHue ra3000pa3HbIX, KUIAKUX U
43 TBEPABIX TeJI. XapaKTep ABUKEHUS U Bubmiorexa HOK
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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IIkana Iembcus

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

46 Pemenue 3amaq bubmiorexa LIOK
https://m.edso00.ru/1531aba5
. bubmoteka IJOK
47 W neanpHblil ra3. I'a30BbIe 3aKOHBI https://m.edsoo.ru/1deb2367
48 VYpaBuenne Menneneea-Knaneiipona. bubmotexa [JOK
Pemenue 3amau https://m.edsoo.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.eds00.ru/68878d51
I'padmueckoe npeacraBnenue
ol I/IEOE)II)OL[CCCOBI EsiTepMa, n30Xopa, bubmmorexa IIOK
https://m.eds00.ru/1344327b
n3o0apa
bu6mmoreka [JOK
52 Ocronrioe ypasneiie MKT https://m.eds00.ru/c8094721
bubmioreka [IOK
53 Pemenue safa https://m.edso00.ru/10265a05
CBs13b a0COIOTHOM TeMITEpaTyphbl
TEPMOJNHAMHYECKON CUCTEMBI CO
54 CpeIHEel KMHETUYECKON IHEPTruei https://m.edsoo.ru/c38af875
MOCTYIATEIHHOT O TEMIOBOTO JBUKEHUS
€€ 4acTHIl
55 O0o001IeHNEe U CUCTeMaTH3alUs 3HAHHI bubmoteka [JOK
o reme "OcuoBsl MKT" https://m.edso00.ru/09d12fd8
56 KonrtponpHas pabora o teme "OCHOBBI bubmuorexa LIOK
MKT" https://m.edso0.ru/13adad59
57 TepmoauHamMudeckasi cucTeMa. 3aJaHnue Bbu6moreka [JOK
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BHEIIHUX ycnoBui miist T/I cucremsl.
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 18605120
CHCTEMBI K TEIIJIOBOMY PaBHOBECHIO
Mopnens naeanbHOro rasa B
59 TEPMOJAMHAMHUKE. Y CJIOBUS 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 kKak cnocod M3MEHEHUS
63 BHyTpeHHel sHepruu T/ cuctemsl 0e3 bubmioreia LTOK
https://m.edsoo0.ru/3d734561
COBEpIIEHUs pabOThI
64 KonBexkius, TenionpoBOIHOCTb, bubmmorexa [IOK
W3JIy4eHue https://m.edsoo.ru/157b54cd
65 KonmmuectBo TenmoTel. TennoéMkocTh bu6mmoreka [JOK

Tena. YenbHas U MOJIIpHas

https://m.edsoo.ru/7ba67355
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TEII0EMKOCTH BEIISCTBA. Y IelIbHAS
TCIIJIOTAa CrOpaHus TOIIJIMBA

Pacuér xonmuecTBa TEMIOTHI IPH

bu6moreka [JOK

66 Terionepeaaye https://m.edsoo.ru/ldb5ad4e
67 [Tonarue o6 annabaTHOM IpoIECCE. bubmmorexa [IOK
I1epBbIii 3aKOH TEPMOIUHAMUKHU https://m.edso00.ru/d8098824
KonumdecTBo TenaoTel 1 paboTa Kak
68 Mepbl U3BMEHEHUsI BHYTPEHHEH SHEPruu butmmorexa [IOK
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.edso0.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
bubmoteka [JOK
4 Penterite sazat https://m.edso00.ru/c8c70432
O060011IeHrE U CUCTEMATH3AINAS 3HAHUI BuGmorexa 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 nenpHas 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.edsoo.ru/f5c17d02
00BEMa HACHIIIEHHOT O Tapa.
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.edso0.ru/18e95ff3
TBépnoe Teno. Kpucrammmueckue u
81 amop¢HbIe Tena. AHU3OTPOINHSI CBOWCTB butmmorexa [IOK
P ) R https://m.edsoo.ru/20a88a03
KPHUCTAJIIIOB
[TnaBiieHue U KpUCTAILTU3AIIUS.
bubmioreka [IOK
82 VY aenpHasg TEMa0Ta IUIABICHUS.
https://m.edsoo.ru/6ee91e9f
Cyb6mmMmanust
eopmarnu TBEPAOro TEIA.
Aedop b bu6mnoreka [JOK
83 Pactsbxenue u cxatue. Ciapur. Moy
. https://m.edsoo.ru/dalaabl0
FOura. IIpenen ynpyrux aedopmaruit
TermoBoe pacmmpeHue KUIKoCcTel nu
N bubmotexa [JOK
84 TBEPABIX TEJI. AHTAaPMOHU3M TENJIOBBIX

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.edso0o.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
)unkoctu. ®opmyia 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 Tell U €€ MPOSBIICHHUS.

o1 Onektpudeckuii 3apsn. JlBa Buaa bubmuotexa [JOK
AIEKTPUYECKUX 3apaa0B. [IpoBoaHUKY, https://m.edsoo.ru/laff445f
JIDIIEKTPUKH U TTOJTYTTPOBOJTHUKH
DneMeHTapHbBIN AEKTPUUECKUA 3apsl.

92 3aK0H COXpaHEHHS YJICKTPUIECKOT 0 bubmorexa [JOK

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

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

bu6mmoreka [JOK

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

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

bu6mmoreka [JOK

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

96 [TpoOusIit 3apsia. JIunuu bu6mmoreka LIOK
HaIpsHKEHHOCTHU AJIEKTPUYECKOT O TOJIA. https://m.edso0.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 butmmorexa [IOK
P https://m.edso0.ru/df7a6838
AIIEKTPOCTATUYECKOTO OIS

100 [IpuHIIMT Cynepno3uLuu bubmmorexa [IOK
IEKTPUYECKUX MTOJIEH https://m.edsoo.ru/Ocfe4a6c

bu6mmoreka [JOK

101 P

crietie sazad https://m.edso0.ru/5a582263

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

103 00BéMy mrapa. [Tone paBHOMEpHO bubmorexa [TOK

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

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

105 JIMPneKTpUKY ¥ TOJTyIIPOBOAHUKH B bu6mmoreka [IOK

SJICKTPOCTATUYCCKOM I10JIC

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

106 KOHJIeHCaTopa. DJIEKTPOEMKOCTh butmmorexa [IOK
A pa. p https://m.edso0.ru/845b4f73
MJIOCKOT0 KOHJIeHCaTopa
107 [TapannenpHOE COeqMHEHNE bubmorexa [IOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 [TocnenoBatenbHOE COEUHEHHUE bu6moreka [JOK
KOH/JIEHCATOPOB https://m.edsoo.ru/1e992920
109 DHeprus 3apsKeHHOro KOHJeHcaTopa bubmorexa I{OK
£ P A P https://m.eds00.ru/73a34f18
bubmioreka [IOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2acb5
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 nosue" 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 butmmorexa [IOK
v https://m.eds00.ru/233311b5
AIEKTPUYECKOT O TOKA
bu6mmnoreka [JOK
116 " .H DJ1C
crowmiki Toka. Hanpbicertie 1 /1 https://m.eds00.ru/0839a115
117 3axoH OMa 115 y4acTKa L. bubmmorexa IIOK
DIEKTPUIECKOE COMPOTHBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTh CONPOTUBIICHUS bubmmorexa [IOK

OIHOPOAHOI'O ITPOBOJAHUKA OT €T'0

https://m.edsoo.ru/95fcdf51
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JJIMHBI U TUI0IAaAN IMONepeyIHOoro

cedeHus
119 VYaenbHOE COMPOTUBIICHNE BEIIECTBA. bubmmorexa [IOK
Pemenue 3anau https://m.edso00.ru/437f8300
ITocnenoBarenbHOE, TapalIEIbHOE, bubmmorexa [IOK
120
CMEIIAHHOE COECIMHEHU E TPOBOJHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBICHHBIX JIEKTPUUECKUX bubmotexa [JOK
neneii. [IpaBuia Kupxroda https://m.edso00.ru/1794cf37
bubmioreka [IOK
122 P
cuiere saat https://m.edso00.ru/3881b469
123 PaboTa 35eKkTpu4ecKkoro Toka. 3akoH bubmuorexa [IOK
Ioxoynsa —Jlenna https://m.edsoo.ru/a3605c5¢c
bu6mmoreka [JOK
124 Pemterie sazat https://m.edso00.ru/6761bfOf
MOUIHOCTh ANEKTPUUYECKOTO TOKA.
125 TenIJIIIOBaﬂ MO H(T)I::TL BBIJIETIsIEMAas Ha brtmmorexa [IOK
- » BRI https://m.eds00.ru/99750a6f
pesucrope
bubmioreka [IOK
126 Pemenue safa https://m.edsoo.ru/eb72fc24
127 OJIC u BHYyTpEeHHEE CONMPOTUBIICHHE bubmmorexa [IOK
HMCTOYHHUKA TOKA https://m.edso00.ru/72d453af
128 3axon Oma 115 TOJTHOM (3aMKHYTOM) bubmotexa [JOK
AJIEKTPUY €CKOM 11ETTH https://m.edsoo.ru/221f40fb
bu6mmoreka [JOK
129 P
clietiie sazad https://m.eds00.ru/3580b679
bubmoteka [JOK
130 M
OIHOCTL HETOTHITKA Toka https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanue bubmmorexa [IOK
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https://m.edso0.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.edso00.ru/1885ddfl
OnexTpuyecKas IpoBOJAUMOCTb
139 A3JIMYHBIX BEIIECTB. DJICKTPUIECKHI bubmorexa TIOK
P HHECTE. P https://m.edso0.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.edso00.ru/92d92f76
142 DJIEKTPUYECKHUI TOK B BAKyyMe. bubmotexa [JOK
Bakyymnble npubopsl https://m.edsoo.ru/2E+160
143 DNEeKTPUYECKUN TOK B bubmmorexa [IOK

MNOJIyIMpOBOAHHUKAX

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

[TonynpoBOHUKOBBIE TPUOOPHI

bu6mmoreka [JOK
https://m.edso0.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.edso0.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"
uimu "MccnenoBanue 3aBUCUMOCTH Ty TH
OT BPEMEHHU NPU PaBHOYCKOPEHHOM
nBYOKEeHNN"

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

148

@u3nyecKuil MPaKTUKYM 110 TEME
"U3mepeHne yckopeHus cBOOOIHOTO
najgeHus" nim "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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ckopoctero" wim "UccnenoBanue
3aBHCHMOCTHU TIEPHOAA 00palCHHUS
KOHUYECKOI'0 MasiTHUKA OT €ro
napameTpoB"

150

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

bu6mmoreka [JOK
https://m.edsoo.ru/0b34db84

151

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

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

152

DH3NYECKUN TPAKTUKYM T10 TEME
"U3mepenne korduimenta TpeHus Mo
BEJIMYHMHE YTJI0BOTr0 KO3 purmeHta
3apucumoctu Frp(N)" nim
"HUccnenoBanue IBUXKEHHS OpycKa 1Mo
HAKJIOHHOW TMJIOCKOCTH C IEPEMEHHBIM
KO3 (hULIMEHTOM TpeHUS" WK
"N3ydeHune ABUKEHUS T'py3a Ha By C
TpeHuem"

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

153

du3nuecKkuii MPaKTUKYM 110 TEME

bu6mmoreka [JOK
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"HccienoBaHue yCaOBHI PaBHOBECHS
TBEPAOTO TeJa, UMEIOIIIETO OCh
Bpanienus" uinu "KoHcTpynpoBaHue
KPOHIITEHHOB U pacuér cui ynpyroctu"
win "M3yuenune ycToiunBoCTH
TBEPIOrO TeJa, UMEIOILEro IJI0IAb
ornopsr"

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

154

DHU3NYECKUN TPAKTUKYM IO TEME
"U3mepeHue umnybca Teaa mno
TopMo3HOMY niyTu" unu "M3mepeHue
CHJIBI TATH, CKOPOCTH MOJEIN
AIIEKTPOMOOUIISL U MOLTHOCTHU CHIIBI
Taru" uimm "CpaBHEHUE U3MEHEHUS
HMMITYJIbCa TeJla C UMITYJIbCOM CHJIbI"
nmm "MccnenoBanue COXpaHeHUs
HUMITYJIbCA TIPU YIIPYTOM
B3aumojierictBun" uim "M3amepenue
KUHETHYECKON SHEPrUH Teja Mo
TOPMO3HOMY IyTH"

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

155

du3nyecKnil MPaKTUKYM 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

bubmioreka [IOK
https://m.edsoo.ru/2f2faab 1
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OCTBHIBaHMS BeIIecTBa' HIIH
"UccnenoBanue anuadaTHOro
npornecca" wim "M3yuenue
B3aUMOCBSI3H YHEPTUH
MEXMOJIEKYJIIPHOT'O B3aUMOIEHCTBUS U
TEMIIEPaTypbl KUIIEHUSI KUAKOCTEN"

157

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

K03 PHIIMEHTa TOBEPXHOCTHOTO
HATSHKEHUS

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

158

PuU3nyeCcKuil MPAaKTUKYM 10 TEME
"HabmroieHue npeBpalleHus 3Hepruu
3apsHKEHHOT0 KOH/IEHCaToOpa B 3HEPTUI0
U3IIy4eHUs cBeToauoaa" uimn
"N3ydeHne npoTeKaHus TOKA B LIENH,
coJieprKallei KOHAeHcaTop' Win
"Pacnipenenenue pazHoCTH
MOTEHIUAJIOB (HANPSHKEHUS) IPU
[OCJIEI0BATEIbHOM COECAMHEHUH
KOH/JICHCaTOpOB"

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

159

Du3nyecKuil MPaKTUKYM 110 TEME
"HccnenoBanye CMEIIaHHOTO

bubmioreka [IOK
https://m.edso0.ru/2b179d98
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COEIMHEHUS PE3UCTOPOB" HMIIN
"U3mepeHue yieapHOoro COnpoTUBICHUS
npoBoaHukoB" unm "MccrnenoBanue
3aBUCUMOCTH CHJIBI TOKA OT
HaMpsOKEHUS 1S JIaMITbl HaKaJIBaHUs"

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

bu6mmoreka [JOK

160
3aBUCUMOCTH COMPOTUBJIEHUS https://m.eds00.ru/64b6e901
TEPMOPE3UCTOPa OT TeMITepaTyphl" UK
"CHsiTHE BOJIbT-aMIIEPHOM
XapaKkTepUuCTUKU auoaa"
Pe3epBuElil ypok. O0001IcHIE 1
161 CI/ICTEM&TI/ISZII:I/ISI 3HAHUH T10 TEME Bubmorexa HOK
" " https://m.edso00.ru/ed017d93
Kunematnka
Pe3epBuElil ypok. O000IIcHNIE U
162 CHCTEMaTHSZpHﬂ 3HaHH;'III 110 TeEME bubmorexa IIOK
" ,,H https://m.edso0.ru/3149956b
Jwnnamuka
PezepuElil ypok. O000IIcHIE 1
163 CI/ICTIG)MaTI/BZpI/I?[ 3HaHHH 10 TEME Brbmmorexa HOK
" B " https://m.edsoo.ru/0f9752ac
CraTtuka TBEpIOro Tena
PesepBurlii ypok. O00011IeHIE 1
164 CI/ICTzMaTI/IS:LII)I/Iﬂ 3HAaHUH 10 TEME bubmmorexa LIOK
" " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXpaHCHHS B MEXaHHUKE
PesepBubiii ypok. O6o0meHue u
165 crcTeMaTH3alvs 3HaHWH 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 bubmorera HOK
" B " https.//m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE T10JIE
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
OBLIEE KOJIMYECTBO HACOB I10 170 16

I[TPOIT'PAMME
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11 KVIACC

KoanuectBo yacos DJIeKTPOHHBIE
Ne ara uupposbie
Tema ypoka Konrpoabnsie | IlpakTnueckue A bp
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
B3anMoeiicTBrEe MOCTOSTHHBIX
1 MarHUTOB U MPOBOJTHUKOB C TOKOM 1 bubmorexa [JOK
poson ] https://m.edso00.ru/487a8593
MaruutHoe nosne. ['unoreza Ammepa
BekTop MarHuTHON UHAYKIIHMH.
2 I1 I/IHI_II:)I/IH cyne n031/1u1/n?1/ MarHUTHBIX 1 bubmorexa [TOK
P . ylep . https://m.edsoo.ru/4clabcch
nosiedd. JInHUM MarHUTHOW MHIYKIIUU
3 MarnuTtHo€ 1noJie IpoBOJHUKA C 1 bubmmoreka [IOK
ToKoM. OmbIT DpcTena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBlIeHUE U 1 bubmotexa [JOK
MOZYJIb https://m.edso0.ru/26d9c5ba
bu6mmoreka [JOK
5 P 1
CHICHHE sa/ad https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammepa. 1 bubmmorexa LIOK
DNEeKTPOU3MEpPUTEIbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuina Jlopenua, e€ HanpaBiieHUE U
7 MOJYJb. JIBUXKEHHE 3apSAAKEHHON 1 bubmuorexa [IOK
YaCTHUILIbl B OJHOPOHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noje
bu6mmoreka [JOK
8 P 1
clienie sanat https://m.edsoo.ru/504e98c7
bu6mmoreka [JOK
9 Pa6ora c Jlopenna 1
Té CHUIL FOpert https://m.edsoo.ru/d518be4b
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bu6mmoreka [JOK

10 Pemterrie sana https://m.eds00.ru/93617bd9
MarsauTHO€ 1oJie B BEHIECTBE.
11 deppoMarHeTUKH, mapa- u bubmorexa [JOK
PP > Hap https://m.edsoo.ru/30ff9608
JMaMarHeTUKH
OcHOBHBIE CBOMCTBA
12 ¢deppomarneTukoB. [Ipumenenue bubmioreia LTOK
PP P https://m.edsoo.ru/0b58190a
(heppomMarHeTuKoB
13 Pemenne 3amau mo Teme "MaruuTtHoe bubmotexa [JOK
nosie" https://m.eds00.ru/5b55¢307
14 Pemrenune 3aga4d mo teme "MarautHoe bubmioreka [IOK
nose" https://m.edsoo.ru/41c4ae8a
SIBneHue 3JIeKTpOMArHUTHOU
15 I . bu6moreka [JOK
HHAYIIHH. HIOTOK BEKTOpA MarHHTHON https://m.edsoo.ru/b3efaOcl
WHIYKIHH
bu6moreka [JOK
16 IAC munyKumn https://m.edso00.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIUU bubmotexa [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe ssekrpruueckoe nose. Toku bubmmoreka LIOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C uHIYKIMY B ABHXKYIUXCS bubmoteka [JOK
MPOBOJHUKAX https://m.edsoo0.ru/0235cc02
bu6mmoreka [JOK
20 Pemterrie sana https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
21 I1 JI
pasuiio Jierta https://m.edso0.ru/bbc22726
22 NunykruBHocTs. Karymika bu6mmorexa LIOK
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HHAYKTUBHOCTHU B LECIIU ITOCTOSAHHOI'O
TOKa

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

SBnenue camounaykuuu. IJC

bu6moreka [JOK

23
CaMOMHYKIIUU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO MOJISI KATYLIKH C bubmmorexa [IOK
TOKOM. DJIEKTPOMarHuTHOE I0J1e https://m.edsoo.ru/b3c0ad1l
bu6mmoreka [JOK
25 P
cHicHme salad https://m.edso0.ru/88f69d2b
26 O06o001eHre 1 CUCTeMaTH3AIHS bu6moreka [JOK
3HaHUN 10 TeMe "DIeKTpoAruHaMHKa" https://m.edso00.ru/76484025
97 KonTponpHas pabora 1o Teme bubmuorexa [IOK
"DnexkTpoauHaMuKa" https://m.edsoo.ru/8ae09b98
Komnebartenbnas cucrema. CBOOOIHBIE
28 Kkosebanus. 'apMoHuueckue bubmorexa TIOK
-1 ap https://m.edsoo.ru/7c1db385
KoJyiebaHus
29 Kunematnueckoe M TUHAMUYECKOE bu6moreka [JOK
OIMMCAaHHE KOJeOATENbHBIX IBMKEHUN https://m.edso0.ru/87ce9498
DHepreTuueckoe onucanue. BeiBoj
IAHAMHYECKOTO OIMCAHUS
30 rapMOHMYECKUX KOJIEOaHUM U3 UX bubmorexa HOK
P https://m.edso0.ru/e3¢99692
SHEPreTUYECKOro ¥ KHHEMAaTHYECKOT 0
OIIMCAaHUSA
bu6mmnoreka [JOK
31 Ammuryna u dasza koiaedanuii
ynau & https://m.edsoo.ru/7a0c439a
[Tepuon u yacrora KonebaHmil.
39 [Teproa MabIX CBOOOHBIX bu6mmoreka [JOK

KOJIe0aHUM MaTEMaTHYECKOTO
MasTHHKa. [leproj cBOOOTHBIX

https://m.edso00.ru/e0399319
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KoJIeOaHUH NPY>KUHHOTO MasiTHUKa

33 3aryxaronue KonebaHus. bubmmoreka [IOK
Brinyxnennsie konebanus. Pezonanc 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 KoJICOAHUS B MY3bIKATbHBIX bubmorexa [JOK
3] https://m.edsoo.ru/8ef587be
UHCTPYMEHTax
O06o001mIeHne U cuCTeMaTH3aIUS
37 3HaHUH 1Mo TeMe "MexaHndeckue bubmorexa TIOK
. https://m.edsoo.ru/eb84182f
KoseOaHus
38 DNeKTpOMarHUTHBIC KOJICOaHMS. bubmoteka IJOK
KonebaTenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyiia Tomcona. CBA3b aMIUTUTY/ b
39 3aps1a KOHASH caTopa ¢ aMILTUTYH0H bubmorexa IIOK
P A P YA https://m.edsoo.ru/093f9afl
CHJIBI TOKA B KOJI€0ATEIILHOM KOHTYpE
3aKOH COXpaHEHUs PHEPruu B bubmmoreka LIOK
40
UjeaIbHOM KOJIeOaTeIbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aTyxawiue 3JeKTpoMa e
| coreGamn Bumprene BuGmorexa LIOK
’ YA https://m.edso00.ru/5e668619
AIEKTPOMArHUTHBIE KOJIEOaHUS
ITepemennslit TOK. PesucTop u
42 KOHJICHCATOP B IIEITH MTEPEMEHHOTO bubmorexa [JOK
A peh P https://m.eds00.ru/84836152
TOKa
43 Katymika nHIyKTUBHOCTH B 1I€NU bubmotexa [JOK
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IEPEMECHHOI'0 TOKa

https://m.edsoo.ru/cfa307af

3akoH Oma 11 3JIEKTPUYECKOM eI

bu6moreka [JOK

44
MIEPEMEHHOr 0 TOKa https://m.edsoo.ru/8bae38e6
MomHOCTb IEPEMEHHOIO TOKA.
45 AMEIHT HOCpI/I €U CTBYIOIIEE bubmorexa HOK
A A yrom https://m.edsoo.ru/lcac6c4c
3HAUYEHUE CUJIBI TOKA U HAIPSHKEHUS
46 Pe3oHaHC B DIIEKTpUYECKOI LIenn bubmorexa LHOK
P . https://m.eds00.ru/087506df
bubmioreka [IOK
47 P
clierme safat https://m.edsoo.ru/al16836a4
Wneansuenii Tpancdopmatop.
48 HHomBo CTBE neq)e paqa Hp bubmmorexa HOK
P A > 11epe . https://m.edso00.ru/f97418ae
MOTpeOICHHUE YIIEKTPUIECKON IHEPTUH
DKOJIOTUYECKUE PUCKH PU
IIPOU3BOCTBE DIEKTPOIHEPTUH.
49 Kp JIBT Iall I/ICHOJIBBO]faHI/IHp Bubmorexa HOK
YIARTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUU B MOBCETHEBHOM
JKU3HU
bu6mmoreka [JOK
50 P
CHICHHE sa%ad https://m.edsoo.ru/ee6677ed
bu6mmoreka [JOK
51 P
CHICHHE sa%ad https://m.edsoo.ru/7cab59f8
O0001enne U cucTeEMaTU3aLUs
52 3HaHUH 10 TeMe "DIEeKTPOMarHuTHbIE bu6amorexa [IOK
. https://m.edso0.ru/401024a9
KosebaHus
53 MexaHu4YeCKue BOJIHBI. bubmoteka [JOK
XapaKTEepUCTUKU MEXaHUUYECKUX BOJIH https://m.edso00.ru/a58e109f
54 CBoiiCTBa MEXaHUYECKUX BOJIH bubmotexa [JOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTepuCTUKU 3BYyKa bu6amorexa [IOK
https://m.edso00.ru/138b6f09
56 WudpazByk u yapTpassByk. LllymoBoe bu6mmoreka LIOK
3arpsA3HEHUE OKPYKAIOILIEH CPEbl https://m.edsoo.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 3JIEKTPOMarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ikana 37eKTPOMarHUTHBIX BOJIH.
60 [TpumeHeHne 31eKTPOMAarHUTHBIX bubmorexa [JOK
https://m.edsoo.ru/49be1f9e
BOJIH B TEXHUKE U OBITY
[TpuHIUTIBI pagOCBSI3H U
61 TeleBuieHus. Paguomnokarusi. bu6mmoreka [JOK
DJIEKTPOMarHuTHOE 3arps3HEHNE https://m.edso00.ru/9f96f118
OKPYXAaroIIeH Cpebl
62 KonTtponbHas pabora 1o reme bubmmorexa LIOK
"KonebGanus u BoaHbI" https://m.edso0.ru/4f7985a0
63 Caer. 3aKOH NPSIMOJIMHEWHOTO bubmmorexa [IOK
pacnpoCTpaHEHHUsI CBETa https://m.eds00.ru/f9566406
Pemenue 3ama4 Ha mpuMeHeHUE
64 3aKOHA MPSIMOJIMHEHHOTO bubmorexa [JOK
https://m.edsoo.ru/ea32d455
pacrnpocTpaHeHHs CBeTa
65 Ortpaxenue ceera. [1imockoe 3epkaio. bubmotexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [IpenomiieHne ceeta. AGCOMIOTHBIN U bubmmorexa [IOK
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OTHOCHUTENBHBIN MOKA3aTelNlb
npenomieHus. [loaHoe BHyTpeHHee
orpaxenue. [IpenenpHelil yroiu
IIOJIHOI'O BHYTPEHHETO OTPAKEHUS

https://m.edsoo.ru/bc2e55cd

Pemienne 3a1au Ha npuMeHeHUE

67 3aKOHOB OTPAKEHUS U IIPEIOMIIEHUS bubmorexa LHOK
P p https://m.edso0.ru/49d830a9
cBeTa
Xo el B mpu3Me. Jlucnepcusa
A pv A P bu6moreka [JOK
68 cBeta. ClIoXKHBINA cocTaB O0elnoro ceera.
https://m.edsoo.ru/d8elc3be
IIBer
69 JInn3zpl. ®OKyCHOE pacCTOSIHUE U bubmuorexa [IOK
OIITUYECKAS CHJIA JIUH3bI https://m.edso00.ru/60441359
70 [TocTpoenue n3o0pakeHuil B IMH3aX U bubmuorexa LIOK
UX CHUCTEMAaX. YBEJINYECHUE JTUH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3a1au Ha mocTpoeHue
71 U300paKeHUMN, ITOJIy4aeEMBbIX C bubmrorexa ITOK
p ’ y https://m.eds00.ru/5a868f09
MOMOIIBIO JIUH3
72 I';ma3 kak onTu4eckast cucTeMa bubmorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenne 3anau. [Ipenenst
73 [IPUMEHUMOCTH I'€OMETPUY ECKON bubmrorexa ITOK
p P https://m.edsoo.ru/cd174al0
OIITUKHU
74 CKOpOCTh CBETa 1 METOJIBI €€ bubmotexa [JOK
U3MEpEHUS https://m.edsoo.ru/f32aab06
bubmoteka [JOK
75
Jlucniepeus ceera https://m.edsoo.ru/lel6cc6e
76 WuTepdepenius cpeta brbmrorexa LIOK

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

77 HaOJIFOICHUS MAKCUMYMOB U bubmorexa TIOK
https://m.edsoo0.ru/c6416d48
MUHUMYMOB
bu6mmoreka [JOK
8 Pemterye sazad https://m.edso:fru/3061de2b
bubmioreka [IOK
7 lTpuvenerie nurephepenm https://m.edsogru/668edb08
bu6mmoreka [JOK
80 Jlnpaiuns ceera https://m.edSO(I)l.ru/12edO4b5
81 HudpakuronHas pemérka. Y clioBue bubmuorexa [IOK
HAOJIFOICHUSI TJIaBHBIX MAaKCUMYMOB https://m.edso00.ru/f998d964
bu6mmoreka [JOK
82 Pemterye sazaq https://m.edsogru/d58c411a
83 IToniepeyHOCTH CBETOBBIX BOJIH. bubmorexa [IOK
[Tonspuzanus ceera https://m.edsoo.ru/e9890fe9
bu6moreka [JOK
84 Pemerre 3afas https://m.edsogru/c56c8158
85 CBeroBbI€ BIIEHUS B IPUPOE bubmioreia LIOK
https://m.edso00.ru/0b36363d
86 O06o001eHre 1 CUCTeMaTH3AITHS bu6moreka [JOK
3HaHui mo treme "OnTuka" https://m.eds00.ru/8a14748b
87 Kontponbehas paborta o reme bubmmorexa IIOK
«Onrtukay» https://m.edso00.ru/82315dd4
['panuIbl NPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmoteka [JOK
AIEKTPOAMHAMUKY U MPUHIIUIT https://m.edsoo.ru/c9bd77ch
OTHOCHUTEITLHOCTH
89 [TocTynaTsl crienaIbHON TEOPUH bubmotexa [JOK
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OTHOCHTCIIBHOCTH

https://m.edsoo.ru/c56f05ch

IIpocTpancTBEHHO-BPEMEHHOM
untepBai. [IpeobpazoBanus Jlopenia.
YcnoBue NpUYMHHOCTH.

bu6moreka [JOK

90
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amenieHue BPEMEHHU U COKPAIICHUE
JUTHHBI
91 DHeprusi U UMIYJIbC PENIITUBUCTCKOM bubmuorexa [JOK
JaCTULEI https://m.edsoo.ru/853a64fc
CBs13b MaccChl € DHEpruel u
92 UMITYJIbCOM PEIISITUBUCTCKON YaCTHIIBI bubmorexa [JOK
4 P HEL https://m.edsoo.ru/b6258ffa
DHeprus Mmokost
93 PaBHOBECHOE TEIIOBOE M3TyUCHHE bubmorexa TIOK
i https://m.edso0.ru/f54035a5
bu6mmoreka [JOK
94 3 B
AKCOH CMEHICHIA BHHa https://m.edso00.ru/1c5ff752
95 I'unore3a M. TInaHka o kBaHTaXx. bu6moreka [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [JOK
96 2
HEPTHS 1t HMITYIEC (OTONA https://m.edsoo.ru/7fb307ec
97 dororddext. OnbiThr A. T bubmuorexa [JOK
Cronerosa. 3akoHbl poTtodhdekra https://m.edsoo.ru/8c68e5b9
VYpaBHeHne DWHIITENHA 715
98 doroaddexra. "KpacHas rpanumna” bubmorexa [JOK
' https://m.edso00.ru/01ef4556
dboTorddexra
99 Hasnenue ceera. OnbiTol I1. H. bubmoteka [JOK
JleOeneBa https://m.edsoo.ru/64b4f966
100 BoaHOBLIE cBOMCTBA YaCTHII bu6mmoreka [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 ae bpoiins. Jlinaa BOIHEI 1€

. bubmotexa [JOK
101 b
0 POHII 1 PasMEpbl O6H%CTH https://m.edsoo.ru/5df8bafl
JIOKQJIM3aIlUH JIBIKYIICHCSI 9YaCTUIIBI
. bubmoteka IJOK
102 Koprtyciey1spiio-BoHOB O Ayamism https://m.edsoo.ru/8ccab62a
103 Jndpakuus 371eKTPOHOB Ha bubmmorexa [IOK
KpUCTaJlJlax https://m.edso0.ru/30dbal8c
C i .
100 | Coomomena neomperesdumaendi Eatmiorera LIOK
. e https://m.eds00.ru/65783dec
I'eiizenOepra
bubmioreka [IOK
105 P
CLLICHHE FPAIHCCKIX aja https://m.edsoo.ru/e70195hbd
" bu6moreka [JOK
106 P
CIHIGHHE PACHCTHRIX Sa/e https://m.edsoo.ru/ee9b3182
K 0 :
107 | "Octions CTO", "Kapnyexyapio- bmorera L1OK
. T PHYCIYIAP https://m.edsoo.ru/c3de891a
BOJIHOBOH JyaJlu3M
OMNBITHI IO UCCIIEIOBAHUIO CTPOCHHUS
108 atoMa. [ImanerapHas Mozenb aToma bubmorexa [JOK
' P A https://m.edsoo.ru/312b750a
Peszepdopna
bubmioreka [IOK
109 IT b
OCTyTIATH Hopa https://m.edsoo.ru/404dfa9a
110 Bunel ciektpoB. CriekTp ypoBHeEi bubmuorexa [IOK
SHEPruu aTomMa BoJ0pojia https://m.edsoo.ru/cf74blla
11 CHOHTaHHOE U BBIHYKIEHHOE bubmotexa [JOK
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
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https://m.edsoo.ru/312b750a
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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. M3oronsl.
PannoaktuBHOCTH

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

114

3aKOH paJMO0aKTUBHOIO pacrasja.
CBoiicTBa HOHU3UPYIOILETO
n3ilydeHus. BnusHue
PaaoOaKTUBHOCTH HA KUBBIC
Opra"usMsl. Jlozumerpus

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

115

DHeprus CBsI3M HYKJIOHOB B s/IpE.
SAnepubie cuibl. Jlepext macchl sapa.
Snepnsie peakuuu. Anepasie
peaxtopsl. [IpoGaembr ympasiasieMoro
TEPMOSIIEPHOTIO CUHTE3A.
DKOJIOTUYECKHE aCTIEKThl Pa3BUTHUSA
SIIEPHON DHEPIreTUKHU

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

116

Merons! peructpanuu u

HCCICAOBAHUS DJICMCHTAPHBIX YaCTHUII.

@yHIaMEHTAIIbHBIE B3aUMO/IEN CTBHUSL.
Bapronbl, ME30HBI U JIEITOHBI.
[IpencraBienne o CtannapTHON
Mozenu. KBapk-riatooHHast MOIENb
aJpOHOB

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

117

®dusuka 3a npeaenamu CTangapTHOM
mojenu. TéMHast 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

3Ha4YeHUe aCTPOHOMHUH

https://m.edsoo.ru/ad73e145

ITpuMEeHNMOCTb 3aKOHOB (DPU3UKHU JJIS
O0BSICHEHHSI TPUPOABI KOCMHUYECKUX

bu6moreka [JOK

119
00beKTOB. MeTOo/Ibl aCTPOHOMHUYECKUX https://m.eds00.ru/39c44028
HCCIIeIOBaHNH
CoBpeMeHHbIE ONTUYECKHE
120 TEJIECKOIBI, PATHOTEIECKOIIBI bubmorexa HOK
> pal ’ https://m.edso00.ru/4877aale
BHeaTMoOc(epHasi aCTpOHOMUS
Bup 3Bé3quoro neba. Cosse3gus,
121 SIPKUE 3BE3/b], IVIAHETHI, X BUIUMOE bubmmorexa LHOK
P ’ ’ https://m.edsoo.ru/aac588eb
IBIKEHHE
Conaneunas cucrema. CoJHILE.
122 CoyHeyHass akKTUBHOCTE. MICTOYHUK bubmorexa HOK
. https://m.eds00.ru/22748eb4
sHeprun CoJiHIA U 3BE3]
3BE31bI, X OCHOBHEIE
123 XapakTepucTuku. Jlnarpamma bubmorexa [JOK
| parTep . P . https://m.eds00.ru/42169944
CHEKTpaJIbHBIM KIaCC — CBETUMOCTD
124 3Be3/bI INIABHON MOCIEN0BATEIbHOCTH bubmorexa OK
A A https://m.edsoo.ru/b3ch766¢
BHyTpeHHee cTpoeHue 3BE3 .
125 CoBpeMeHHbI€ TTPEACTaBICHUS O bubmmorexa [IOK
MPOUCXOXKIECHUH U 3Bomonuu CosHIa https://m.edsoo.ru/d09da494
U 3BE371. DTaIbl )KU3HU 3BE3
Mneunsiit [Tyt — Hama ["anakTuka.
126 Tune! ranmaktuk. YEpHLle ABIPEL B bubmorexa HOK
- 1P P https://m.edsoo.ru/7cd10a0a
sIpax TadaKTHK
127 Bcenennas. Pacimmpenue BeenenHoi. bubmoteka IJOK

3akon Xab606ma. 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
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B3pbIBa. PenukToBOE M3iyueHue

128

MacmraOHast cTpyKTypa BceneHHow.
MeraranakTuka

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

129

Hepeménnsie mpoOieMbl aCTpOHOMUU

bubmioreka [IOK
https://m.edsoo.ru/d37d9ffe

130

DuU3NYECKUN PAKTUKYM I10 TEME
"UccnemoBanre MarHUTHOTO TOJIS
ITIOCTOSIHHBIX MarHUTOB" MU
"NccnenoBaHue CBOWCTB
(dheppoMarHeTKoB" HiIH
"NccnenoBanue OEHCTBUA
MOCTOSTHHOT'O MarHUTa Ha PaMKy ¢
TOKOM"

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

131

duzruecKuil TPaKTUKYM I10 TEME
"U3mepenne cunibl Amnepa" uimm
"N3y4yeHne 3aBUCUMOCTH CUJIBI
Awmriepa OT cujIbl TOKA" MM
"OmnpeaeneHne MarHUTHON MHAYKITUU
Ha OCHOBE U3MepeHus cuibl Ammepa"

bubmioreka [IOK
https://m.edsoo.ru/fcae91e9

132

Du3nuecKknil MPaKTUKYM IO TEME
"NccaenoBaHue sIBJIEHUS
3JIEKTPOMAarHUTHOM MHIYKIMH" UITH
"OnpeneneHne HHAYKIUA BUXPEBOTO
MarHMTHOTO moJis"

https://m.edsoo.ru/c36658da

133

@u3nyecKuil MPaKTUKYM 110 TEME
"HccnenoBanue sBiaeHUs
camonHayknuu" uim "Coopka Moaenu
3JIEKTPOMArHUTHOr O TeHeparopa”

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

134

@u3nUeCcKnil MPAaKTUKYM I10 TEME

bu6mmoreka [JOK



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

"U3mepenue neproaa cBOOOTHBIX
KoJIeOaHUI HUTSHOTO | MIPYXUHHOTO
MasiTHUKOB"

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

135

@u3nUeCcKHil MPAaKTUKYM IO TEME
"[IpeoOpa3zoBanHme SHEPTUU B
MIPYKUHHOM MasiTHUKe"

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

136

@u3HYECKH IPAKTUKYM I10 TEME
"HccnenoBaHue nepeMeHHOro ToKa
yepe3 NOCIeN0BaTENbHO COEAUHEHHBIE
KOHJICHCATOP, KaTylIKy U pe3ucrtop"
nu "UccnenoBanue paboTbl
HCTOYHUKOB CBETA B LIENHU
IIEpEMEHHOro Toka"

bubmioreka [IOK
https://m.edsoo0.ru/89dc2d90

137

duzruecKuil TPaKTUKYM I10 TEME
"N3y4yeHne napaMeTpoB 3ByKOBOM
BOJIHBI"

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

138

@u3nUeCcKHil MPAaKTUKYM IO TEME
"N3MepeHue nokas3areis NpeaoMIeHUs
crexna" uim "[lonydyenue
1300pakeHUs B CUCTEME U3 INIOCKOT0
3epKaja u JUH3b!"

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

139

DuznuecKknil MPaKTUKYM IO TEME
"NccnenoBanue 3aBUCUMOCTHU
(hOKYCHOTO pacCTOSIHUS OT BEIleCTBa
(Ha MpuMepe KUIKUX JIUH3)" UK
"N3mepenne GOKYyCHOT'O pacCTOSTHUS
pacceuBarONIMX JUH3"

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

140

@u3nUeCcKHil MPaKTUKYM I10 TEME
"Habnronenue nudpakuuu,

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
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https://m.edsoo.ru/8b7ac737

UHTEp(EPEHIINHN U TOSAPU3AIUN
cera"

141

@u3nUeCKHil MPAaKTUKYM I10 TEME
"OnpeneneHne UMITyJIbCa U SHEPrun
PENATUBUCTCKUX YacTHIl (110
¢dotorpadusiMm TPEKOB 3apsKEHHBIX
YaCTHI] B MATHUTHOM T10J1€)"

bu6mmoreka [JOK
https://m.edso00.ru/63756¢47

142

@u3HYeCKHil IPAKTUKYM I10 TEME
"N3mepenue noctosHHoi [1nanka Ha
ocHOBe uccnenoBanus Gorodpdexra”
nimm "HccienoBanue 3aBUCUMOCTH
CHJIBI TOKA 4Yepe3 CBETONO OT
HarnpsokeHus"

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

143

duzruecKuil TPaKTUKYM I10 TEME
"UccnenoBanue cnekTpa
pa3peKEeHHOr 0 aTOMAapHOro0 BOJ0OpPOIa
1 U3MepeHue nocrosiHHon Punbdepra”

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

144

@u3HYECKH IPAKTUKYM I10 TEME
"UccnenoBanue paayuoakTUBHOTO
(oHa ¢ ucnoab30BaHUEM J103UMeTpa”
umn "M3yyenue noriouieHus Oera-
JaCTUIl ATIOMUHUEM"

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

145

Du3nuecKknil TPaKTUKYM IO TEME
"Habmronenus 38€31H0r0 Heba
HEBOOPY>KEHHBIM T'JIa30M C
HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPHIIOKEHUH 111 O peeNeHust
MOJIO’KEHUsI HeOEeCHBIX 00HEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHbIE

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



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
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co3e3usi CeBepHOro MOTyIapust 1
sipkue 3BE31b1" v "HaGmonenus B
Tesneckon JIyHel, IaHeT, TYMaHHOCTER
1 3BE3/IHBIX CKOIUIEHUI"

O06o0meHne 1 cucTeMaTH3alnus
3HaHUi. Ponb GU3MKK 1 aCTpOHOMUU B

. . bu6mmoreka [JOK
146 9KOHOMHYECKOM, TEXHOIOTHIECKOM, 1
. . https://m.edsoo.ru/ad6ddeed
COIMAJILHOM M 3THYeCcKOol cepax
JESITEIbHOCTH YE€JIOBEKa
O06o0mmenne U cucTeMaTH3aIus
147 3HaHui. Ponbs u mecto pusuku u bubmotexa [JOK
aCTPOHOMMH B COBPEMEHHOW Hay4YHOU https://m.edsoo.ru/18f19f7¢c
KapTHHE MUPa
O000111eHNE U CUCTEMATA3AIHS
3HaHuii. Ponb Gu3udeckoi Teopuu B
(hopMHPOBAHUH MPEACTABICHHUI O
148 (bu3nyecKoil KapTUHE MUpa, MECTO brbmiorexa LIOK
. https://m.edsoo.ru/e7d400f4
(GU3NYECKOI KapTHHBI MUPA B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MIPEJCTABICHUHN O IPUPOIE
149 O06o01eHre 1 CUCTEeMaTH3AIHS bu6moreka [JOK
3HaHui o TeMe "KunemaTmka" https://m.edsoo.ru/b032fc4b
150 O0001Ie e U cucTEMaTU3aLMs bu6mnoreka [JOK
3HaHui mo reme "Kunematuka" https://m.edsoo.ru/4e31b507
151 OO6o01mIeHne 1 cuCTeMaTH3aIUs bubmotexa [JOK
3HaHu# no teme "J{unamuka" https://m.edsoo.ru/2dfbafc5
OO060011IeHNE ¥ CHCTEMaTH3aIHS Eut6 OK
. noMoTeKa
152 3HaHUM o TeMe "CTaTuka TBEpPIOro 1

Tema"

https://m.edsoo.ru/3cca482e
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O0001IIEHNE ¥ CUCTEMATH3AIAA

153 3HAHUHU 110 TeMe "3aKOHBI COXpAaHEHU bubmorexa LIOK
" P https://m.edsoo.ru/32a4d1a0
B MEXAHHUKE
O06001IeHEe U cUCTEMaTU3aLUs
154 3gaHui 110 TeMe "OCHOBBI Bu6morexa IJOK
N " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KHHETUYECKOM TEOpUHU
O000111eHNE U CUCTEMATA3AIHS
155 3HaHui 110 TeMe "TepmoagrnHaMuKa Bubmiorexa [JOK
p ) https://m.edso00.ru/c63f7c10
TemnoBble MauHb!"
O0001Ie e U cUucTEMAaTU3aLMs
156 3HaHUM Mo TeMe "ArperaTHbie bubmuorexa [IOK
coctosaHus Bemiectsa. @a3osrie https://m.edsoo.ru/1d36b5bl
nepexoibr"
O06001IenHre U cucTEMaTU3aLUs
157 3HAHUHU 110 TeMe "DIEKTPUUECKOE BuGmorexa IJOK
" P https://m.edsoo.ru/3bf0def9
noJie
O000111eHNE U CUCTEMATA3AIHAS
158 3HaHui 1Mo TeMe "TIoCTOSHHBIN Bubmiorexa IJOK
. " https://m.edsoo.ru/71453ee6
MEKTPUICCKHUI TOK
O06001Ienne U cUCTEMAaTU3ALUS
159 3HaHu# 110 TeMe "TOKHU B pa3IMYHBIX Bubmiorexa [JOK
" P https://m.edsoo.ru/3d40077a
cpenmax
160 O0001Ie e U cUucTEMAaTU3aLMs bu6mmnoreka [JOK
3Ha”Hu# 110 TeMe "MaruurtHoe mnoJje" https://m.edsoo.ru/3b4c06ae
PesepBHblil ypok. O0001IEHNE 1
161 CI/ICTIe)MaTI/ISE}IIIII,I/ISI 3HAHUHU II0 TEME BuGmorexa IJOK
" " https://m.eds00.ru/053e2248
DNeKTpOMarHUTHAS WHTYKIIHS
162 PesepBHbIii ypok. O6001IeHNE 1 bubmmorexa [IOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
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CHUCTEMATU3ALM 3HAHUU I10 TEME
"Mexanndeckue Koiebanusa"

https://m.edsoo.ru/d6310bfd

PesepsHbIii ypok. O6001ICHNHE 1

bu6moreka [JOK

163 CHCTEMATHU3ALMS 3HAHUH 110 TEME
" B " https://m.edso00.ru/5e2bb83d
DIIeKTpOMarHUTHBIEC KOJICOaHUs
Pe3epBHbIii ypok. O006111eHNE U
164 cUCTeMaTHh3aIus 3HaHUM 110 TeEME bu6moreka [JOK
"MexaHUYeCKue U 3JIeKTPOMarHuTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBHblii ypok. O0001IEHNE U
165 CI/ICTIe)MaTI/I?sZp WSl 3HAHWH 110 TEME bubmmorexa LIOK
" " B https://m.edso00.ru/52ad1603
OnTuka
PesepBurlii ypok. O6001mIeHNE U
PBHBIH YP . Bu6morexa LIOK
166 CHUCTEMATHU3ALMS 3HAHUH 110 TEME
https://m.edsoo.ru/5beclc65
"OcnaoBel CTO"
Pesepsublii ypok. O0001IEHNE U
167 CI/ICTI:)MaTI/BZ pH;I 3HAHUHU 110 TEME bubmorexa LIOK
" B . " https://m.eds00.ru/f7c59d38
KopnyckynsipHO-BOTHOBOH Jyasii3m
Pe3epBublii ypok. O6001IEHNE T
168 CI/ICTEMaTI/IBZ}l, pm[ 3HaHI/I;-I 10 TEME bubmmorexa HOK
" B " https://m.edso0.ru/1f511654
®dusnka aToma
PesepBHbIii ypok. O0001ICHHE 1
169 CHCTEeMaTHU3allisl 3HAaHUH 110 TEME bubmoteka [JOK
"®duszuka aTOMHOTO sJipa U https://m.edso00.ru/905c5ce0
3JIEMEHTapHbBIX YacTulr"
PesepBurlii ypok. O6001IEHNE U
PBHBIH YP : Bu6mmorexa LIOK
170 CHUCTEMAaTHU3alHA 3HAHUH 10 TEME

"DnemMeHTHI acTpopU3uKu"

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

170
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IMPOBEPAEMBIE TPEBOBAHMUS 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 HAay4YHON KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH
Y TEXHOJIOTUH, B IPAKTUYECKOM 1€ TEIIbHOCTH JTIOAEH

10.2

VYuuTeiBaTh TPAHUIBl NPUMEHEHHS H3Y4YEHHBIX (U3NYECKUX MOJEIEH:
MaTepuabHas TO4Ka, HHEpIHaJIbHas CUCTEMA OTCuéTa, abCOJIIOTHO TBEPAOE
TEJI0, UJICAIIBHBIN I'a3; MOAEIN CTPOCHUS ra3oB, )KUAKOCTEH U TBEPIBIX TEII,
TOYEUHBIN 3JIEKTPUUECKUI 3apsil — IPU pelieHuu PU3NYECKUX 3a1a4

10.3

PacnioznaBaTh puznueckue siByieHUs (IPOIecchl) U OOBSCHATh UX HA OCHOBE
3aKOHOB MEXaHHUKH, MOJEKYJISIPHO-KUHETUUECKOM TEOpHUH CTPOECHMS
BEUIECTBA M DJIEKTPOJUHAMHUKU: PAaBHOMEPHOE U PABHOYCKOPEHHOE
OpSAMOJIMHEHHOE JBM)KEHUE, CBOOOAHOE MaJeHUE Tel, JBUXKEHHE 10
OKPY)KHOCTH, WHEpIUs, B3auMmoneictBue tei; auddysus, GpoyHOBCKOE
JBIDKEHUE, CTPOCHUE KUIKOCTEH M TBEPIBIX TEJ, U3MEHEHHE 00bhEMa Tel
IpU HarpeBaHuM (OXJIAXKJIEHUM), TEMJIOBOE paBHOBECHE, HCIApEHHUE,
KOHJICHCalus, IUIABJIEHNE, KPUCTAUIN3alMs, KUIICHUE, BJIIAXKHOCTh BO3/1yXa,
MOBBIIICHNE JABJICHU ra3a MpU €ro HarpeBaHUM B 3aKPHITOM COCYZE, CBS3b
MEXAY MapaMeTpaMu COCTOSIHMS T'a3a B M30MPOLECccax; AIEKTpHU3aLus Tell,
B3aMMO/ICHCTBHE 3aPAI0B

10.4

OrnuceiBaTh MEXaHUYECKOE JBUKEHUE, UCIOIb3Ysl (PU3NYECKHE BETUUHHBIL:
KOOpJMHATa, MyTh, IEpeMElIeHIEe, CKOPOCTb, YCKOPEHHE, Macca Tefa, Cula,
UMITyJIbC ~ Tejla, KUHETHYEeCKas OSHEprusi, IMOTEHIMaJbHas »HEprus,
MexaHudeckas pabora, MeXaHWYeCKas MOIIHOCTb, IpU OMNHCAHUU
MPaBUJILHO TPAKTOBATh (DU3MUECKHI CMBICT HCIOJIb3YEMbIX BEIWYUH, UX
0003HAYEHUS M EAMHHIIBI, HAXOAUTH (OPMYJIIbI, CBA3BIBAIOIIME JIAHHYIO
(bU3NYECKYIO0 BEIMYUHY C IPYTUMU BEIUYUHAMU
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OnuceiBaTh M3yYCHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBHIC SBJICHUS,
UCIONb3ysl (PM3MYECKUEe BEIIMYUHBI: JAaBJICHHUE Ta3a, TEMIepaTypa, CPeIHsIs
KHHETHY ecKast SHEPrus Xa0TUYECKOT0 JIBIKCHUS MOJIEKY I,
CpEeIHEKBAJpaTUYHAsT ~ CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEMJIOTHI,
BHYTPEHHsIs 3Heprus, pabora raza, K0dG(UIHEHT MONE3HOTO AEHCTBUS
TENJIOBOT'O JBUTATEIIS;, IPU OMUCAHUU MPABUIIBLHO TPAKTOBATh (DHM3HUUECKHUI
CMBICII HCIIOJb3YEMbIX BEIUYHH, UX O0O3HAYCHUS M CAMHHIIBI, HAXOIUTh
(GOpMyJIBI, CBS3BIBAIONINE JIAHHYIO (DU3UYECKYI0 BEIUYUHY C JIPYyTUMH
BEITMYMHAM

10.6

OnuceiBaTh ~ M3Y4YEHHBIE  DJEKTPUUYECKHME  CBOMCTBA  BeElIeCTBA WU
AIIEKTPUYECKHE SIBICHUS (IIPOLIECCHI), UCMONB3Yysd (PU3UUECKUE BEITHMUMHBI:




ANEKTPUYECKUN  3apsij, DSJIEKTPUYECKOE TOJIe, HANPSKEHHOCTh MOJIA,
MOTEHIIMAJ, Pa3HOCTh IOTEHIIMAIOB; IPU ONUCAHUU MPABUIIBHO TPAKTOBATh
(bU3NYECKUI CMBICT HCMOJIb3yEMbIX BEJIMYNH, NX 0003HAYEHUS U CUHUIIBL;
yKa3plBaTh ()OPMYIBI, CBSI3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEIUYUHY C
JOPYTUMH BEIUUYUHAMHU

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 JBMXKEHUS MOJIEKYJ ¢ aOCOIMIOTHOM TeMIepaTypoi,
NEepBBI  3aKOH TEPMOAMHAMUKHU; 3aKOH COXPAHEHUS 3IEKTPUUECKOIro
3apsja, 3akoH KysoHa; mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTEMaTUYECKOE BBIPAXXEHUE U YCIOBUs (TpaHUIIbI, 00JIACTH)
IIPUMEHUMOCTU

10.8

OOBICHITL OCHOBHEIE MIPHUHIUIIBI JelicTBUS MalluH, HpI/I60p0B u
TCXHHUYCCKUX YCTpOﬁCTB; pa3jinvdaTb yCJ10BuUsd ux 0e30macHoro
HCIIOJIL30BaHUS B MTOBCEIHEBHOMN KU3HU

10.9

Brimmonssarts SKCIICPUMCHTBLI IO HCCICOOBAHUIO (1)I/I?>I/I‘~I€CKI/IX SIBJIEHUU U
MpoueCcCOB C UCITOJIB30BAHUEM MIPAMBIX U KOCBCHHBIX H3MepeHHI71; IIpu 5TOM
dbopMyrpoBaTh mMpodieMy (3a7ady) ¥ THIOTE3y Y4eOHOr0 SKCIHEePUMEHTA,
COOMPpAaTh YCTAHOBKY U3 MPEIOKCHHOTO 000PYIOBaHHUS, TPOBOJAUTH OIBIT
1 GOPMYIHPOBATH BHIBOIBI

10.10

Ocy1mecTBiATh NpsIMbIe U KOCBEHHBbIE M3MEPEHUsl (PU3MUYECKHX BEIHYUH;
IIPU ATOM BBHIOMPATh ONTUMAJBHBIA CIOCO0 M3MEPEHHs U HCIOJIb30BATh
U3BECTHBIE METO/BI OLIEHKHU ITOIPEIIHOCTEN N3MEPEHUI

10.11

HccnenoBath  3aBUCUMOCTH  MEXAY (GU3MUYECKUMU  BEJIMYMHAMH  C
WCIOJIb30BAaHUEM TIPSAMBIX HM3MEPEHUH; TIpU ITOM KOHCTPYHPOBATh
YCTaHOBKY, (DMKCHUPOBAaTh  PE3yJIbTaThl  IMOJYYEHHOW  3aBHCUMOCTH
(¢u3nUecKuX BEJIMYMH B BHJAE TaOiuil U TpaduKOB, JENaTh BBIBOIBI I10
pe3yibTaTaM UCCIIEOBAHUS

10.12

CobuoaTh npaBuia 6€30MaCHOTO TPy/ia TP MTPOBEICHUH HCCICI0BaHUHN B
paMKax  y4eOHOro  OSKCIEpPUMEHTa, Y4eOHO-HUCCIICHAOBATEILCKOM U
MPOCKTHOM JICATEIHOCTH C UCIIOJIb30BAHUEM M3MEPUTEIBHBIX YCTPOMCTB U
71a60paTOPHOTO 000PYIOBAHHUS

10.13

Pemate pacuérHple 3amauM C SBHO 3aJaHHOM (DU3MYECKOM MOeIblo,
HCIIOJIb3Yys CbI/ISHT-IeCKPIG 3aKOHBI U NIPMHIMIIBI; HA OCHOBC aHalin3a yCJIOBHA
3aJa4uu BI)I6I/IpaTI) (i)I/I?,I/ILIeCKYI-O MOJCIb, BBIACIITDH (1)I/I3I/I‘~ICCKI/I€ BCIIMYHHBI
u (opmyibl, HeoOXonuWMble ISl €€ pelleHHs, MPOBOAUTH PacUEThl U
OILICHUBATh PEATbHOCTh MTOJIYYCHHOTO 3HAYEHUST (PU3UICCKON BETMUUHBI

10.14

Pewats Ka4ECTBEHHBIE 3a7a4u: BBICTPanBaTh JIOTUYECKHU
HEMPOTUBOPEUYMBYIO LEMOYKY pPAaCCYyKAEHUW C ONOpPOM Ha H3y4YEHHBIE




3aKOHBbI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-I€CKI/Ie SABJICHUA

10.15

Hcnonp3oBaTh  NpU  pEHIEHHHM  Y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMALIMOHHBIE  TEXHOJOIMM s IOMCKA, CTPYKTYpUpPOBaHUS,
UHTEpIpEeTallud W MpeACTaBiICHUs Y4eOHOM M Hay4YHO-IOMYJISIPHOI
uH(popManMy, MOJYYEHHOM U3 PAa3IMYHBIX HMCTOYHHUKOB; KPUTUYECKU
aHAJIM3UPOBATH MOJIYIaEMYI0 HHPOPMAIIUIO

10.16

[TpuBoANTH MpUMEpPHI BKJIaJa POCCHICKUX U 3apyOEKHBIX y4EHBIX -(DU3HKOB
B pPa3BUTHE HAayKHd, OOBSCHEHHE IMPOIECCOB OKPYKAIOIIETO MHpPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTHI

10.17

Hcnonp3oBaTh TeopeTHUECcKHe 3HAHUS MO (HU3UKE B MOBCETHEBHOM JKHU3HU
s obecrieueHus: 0€30MaCHOCTH HpU  oOpalleHuu ¢ npudopamMu U
TEXHUYECKUMH YCTPOWCTBAMH, U COXpaHEHMs 3]I0pOBbsl U COOJIIOJEHUS
HOPM 9KOJIOTHYECKOr0 MTOBEIEHHsI B OKpYKatolel cpeze

10.18

PaGoraTte B rpynme C BBIIOJHEHHEM pa3MYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATh pabOTy IPyMNIbl, pallMOHAIBHO PACIpEnesiTh 005S3aHHOCTH U
IJIJAHUPOBATh [JEATEIbHOCTh B HECTAHAAPTHBIX CHTyalUsAX, AaJEeKBAaTHO
OLICHMBAaTh BKJIAJ KaXJOr0 M3 YYaCTHUKOB TpYIIBl B PEIICHUE
paccMaTpuBaeMoil mpodyiemMsbl

11 KVIIACC

Kon
NpoBEPsIEMOr0
pe3yJjbTara
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IIpoBepsiemMble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBare/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

JleMOHCTpUpOBaTh Ha TIpUMEpaxX Pojib U MecTo (Gu3uku B (popMUpOBaHUU
COBPEMEHHOW HAay4YHOW KapTHHBI MHUPA, B Pa3BUTUH COBPEMEHHON TEXHHUKHU
U TEXHOJOTHUH, B TPAKTUYECKON ACATEIBHOCTU JIIOJEH, IIEJIOCTHOCTh H
€IMHCTBO (PU3NYECKON KapTHHBI MU Pa

11.2

YuuTeiBaTh TpPAaHULBl NPUMEHEHHS H3Y4YEHHBIX (U3NYECKUX MOJEIEH:
TOYEUYHBIM DJJIEKTPUYECKHM 3apsij, sepHas MOJENIb aTOMa, HYKIOHHAas
MOJI€/Ib AaTOMHOT'0 SI/Ipa P peLIeHnH (PU3NUECKUX 3a/1a4

11.3

PacnioznaBath (u3uueckue sBieHus (MPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB JJIEKTPOJMHAMUKA U KBAaHTOBOH (U3MKM: DIEKTPUYECKAs
IIPOBOAUMOCTb, TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE JAEeHCTBUS
TOKa, B3aUMOJICHICTBME MAarHUTOB, JIEKTPOMArHUTHAs UHIYKIUS, TeicTBUE
MarHUTHOTO TMOJII Ha IMPOBOJHUK C TOKOM U JABWXKYLIMICS 3apsi,
3JIEKTPOMAarHUTHbBIE KoJje0aHus u BOJIHBI, NpsIMOJIMHEIHOE
pacrpocTpaHEHHE CBETa, OTpakeHUe, IpesioMJieHHe, uHTepdepeHus,
IUdpakiys U MONSIpU3aLUs CBETa, JUCHEPCHUs CBeTa, (POTOAIEKTPUUECKHIMA
apdexT (hoTtodddekT), cBeTOBOE AaBICHHE, BOSHUKHOBEHUE JTMHEHYATOTO
CIIEeKTpa  aToMa  BOAOpOJAa,  €CTeCTBEHHas M HMCKYyCCTBEHHas




PaaAnOaKTUBHOCTD

11.4

OnuceiBaTh M3y4YEHHbIE CBOMCTBA BEILECTBA (AJIEKTPUUECKHE, MATHUTHBIE,
ONTHYECKHE, JJIEKTPUUYECKYI0 IMPOBOAMMOCTb pa3IUYHBIX Cpel) H
JJIEKTPOMAarHUTHbIE  SIBJIEHUsI  (TIpoOLlecChl), HUCHOJIB3Ys  (pusnueckue
BEJIMYUHBL: AJIEKTPUUECKUM 3apsisl, CUjla TOKa, HJIEKTPUIECKOe HaNpsKeHHeE,
ANEKTPUUECKOE COMPOTUBIIEHUE, Pa3HOCTh moreHnuano, JJIC, pabora
TOKa, WHAYKIWS MarHuTHOrO ToJisi, cuiaa Awmmepa, cuia JlopeHua,
MHAYKTUBHOCTb KaTYIIKH, SHEPrUsl 3JIEKTPUYECKOTr0 M MarHUTHOIO IOJIEH,
Mepuoja U 4YacToTa KojebaHUU B KoIeOAaTeNIbHOM KOHTYpE, 3apsl U cuia
TOKa B TMpolecce TapMOHMYECKHX DSJIEKTPOMAarHUTHBIX KoJeOaHUH,
¢dokycHOEe paccTOsSsHME U ONTUYECKas CHia JIMH3bI, IpU ONUCAHUU
MPaBWJILHO TPAaKTOBAaTh (PU3UYECKHI CMBICI HCIOJIb3YEMBIX BEIWYUH, UX
0003HAaUEHUsI M EIUHUIBL, YKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIIME JAHHYIO
(bU3NYECKYIO BEIMYUHY C IPYTUMU BEIUYUHAMU
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OnuceiBaTh W3y4YEHHBIE KBAHTOBBIC SBJICHUS W MPOLECCHI, HCIIOJB3YS
¢bu3nyecKue BEIMYUHBL: CKOPOCTh SJIEKTPOMArHUTHBIX BOJIH, JIJTHHA BOJHBI
M YacToTa CBeTa, PHEPrusi U UMMNyJIbCc (OTOHA, MEepuoj] Moiypacnaja,
SHEpPrus CBSA3M AaTOMHBIX sJI€p; IPU ONKCAHUM IIPABUIIBHO TPaKTOBATh
(bU3NYECKUIl CMBICT HCIOJIb3YEMBIX BEIMYMH, HX 0003HAYEHUS U CUHUIIBI;
yKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOLIME MAHHYIO (PU3UYECKYI0 BEIUYUHY C
JOPYyTUMU BETUYUHAMU, BBIYHCIISTH 3HaYCHHE (DU3MYECKOI BEIMYNHBI

11.6

Ananu3upoBaTh (pU3HUECKUE MPOLECCH U SBICHUS, UCTIONb3Ys (PU3NUECKHE
3aKOHbl M TNpUHIUOBL 3akoH Owma, 3aKOHBI IOCJIENOBATENLHOIO H
HapajyiesIbHOrO COEANHEHUs IPOBOAHUKOB, 3aKOH Jxoyis — JleHna, 3aKoH
AJIEKTPOMAarHUTHOM MHIYKIUH, 3aKOH MPSMOJMHEHHOr0 pacnpoCTpaHEeHUs
CBETa, 3aKOHBI OTPAXXCHMsI CBETA, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHEHUE
OiHmreiHa ansg  Qorodddexra, 3aKOH COXpPAHEHUS DHEPrUH, 3aKOH
COXPAHEHUSI UMITYJIbCa, 3aKOH COXPAHEHHUs 3JEKTPHUECKOro 3apsia, 3aKOH
COXpaHEHHUs] MaccoBOr0 4YHcCia, MOCTyJNaTel 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 HMHAYKIMUM  MAr"ivuTHOIO  IOJIA
MMpOBOJHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

Ctpouth M oOmmuchIBaTh H300pake€HHE, CO3aBAEMOE IUTOCKUM 3€pKalioM,
TOHKOM JTUH30M

11.9

BBINONHATE SKCHEPUMEHTBI O HCCIICAOBAHUIO (PU3MUYECKUX SIBJICHUH W
MPOLIECCOB C UCIOJIb30BAHUEM MPSIMbBIX U KOCBEHHBIX H3MEPEHUIl; IIPH 3TOM
dbopMyrpoBaTh MpodseMy (3a1ady) ¥ THIOTE3y Y4eOHOro SKCIEePUMEHTa,
coOMpaTh YCTAHOBKY U3 MPEIIOKEHHOTO 000PYIOBaHHUS, TPOBOAHUTH OIBIT
1 GOPMYIHPOBATH BHIBOIBI

11.10

OcymiecTBiIATh NpsMbIe U KOCBEHHBIE M3MEPEHUsI (PU3NYECKUX BEJIHYUH;
IpU ATOM BBIOMpATh ONTHUMANIBHBIN COCO0 M3MEpPEHHs U HCHOJIb30BaTh




U3BECTHBIE METOJIbI OLICHKU MOIPEHIHOCTEN M3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH  (DU3MYECKMX BEJIMYMH C HCIIOJIb30BaHHEM
IPSIMBIX U3MEPEHUM; MIPU 3TOM KOHCTPYHUPOBATh yCTAaHOBKY, (UKCHUPOBATh
pe3ysibTaThl IMOJYYEHHOH 3aBUCUMOCTH (DM3UYECKUX BEIMYUH B BUJE
TabIuI ¥ rpaUKOB, J1€1aTh BBIBOJIBI 10 PE3Y/IbTaTaM HCCIIEAOBAHUS

11.12

CobnromaTh mpaBuiia 6€30MacHOr0 TPya MPH MPOBEACHUH HCCIEIOBAHUI B
paMKax  y4eOHOrO  OJKCIepUMEHTa, Y4eOHO-HCCIENOBAaTEIbCKOH U
MIPOEKTHOMW JIeITETbHOCTH C UCIIOIb30BAHHEM H3MEPUTEIbHBIX YCTPOUCTB U
71a00paTopHOro 000PyJOBAHUS

11.13

Pemate pacuéTHple 3amauu ¢ SBHO 3aJaHHONW (PU3UYECKON MOJIEIbIO,
UCIOJNIBb3Ysl PU3UUYECKHUE 3aKOHBI U TIPUHIIMIIBL, HA OCHOBE aHaJM3a yCIOBUS
3aa4l BBIOUPATh (PU3MYECKYI0 MOJEIb, BBIIETATh (U3NUECKUE BETUUUHBI
u Qopmymbl, HeoOXonUWMbIE JUIsi €€ pelleHHs, MPOBOAUTH PACUYETHl U
OLIEHUBATh PEaIbHOCTh MOMYYEHHOr0 3HaUYeHUs (PU3NYECKON BETUNUHHBI

11.14

Pemats Ka4yeCTBECHHbBIC 3a/1a4n: BBICTPAMBATh JIOTUYECKU
HEIIPOTUBOPEUYMBYIO LIETIOYKY pPACCyXJICHHM C ONOpOM Ha H3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS

11.15

Hcnonp3oBaTh  Npu  pelIeHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
MH(OPMAILIMOHHBIE  TEXHOJOIMM s IOMCKA, CTPYKTYpUpPOBaHUS,
UHTEpIpEeTallud W MpeACTaBiICHHUs Y4eOHOM M Hay4YHO-IOMYJISIPHOI
uH(popMalMy, IMOJYYEHHOHM U3 pa3iMYHBIX MCTOYHHUKOB; KPUTUYECKH
aHAJIM3UPOBATH MOIYYAEMYIO HH(OPMALIHUIO

11.16

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

11.17

[TpuBoaNTH MpUMeEpPHI BKJIA1a POCCHUICKUX U 3apYOESKHBIX y4EHBIX-(DHU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE IPOILIECCOB OKPYXKAIOLIEro MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOI'MI

11.18

Hcronp30BaTh TEOpETHUECKUE 3HAHUA 1O (U3UKE B MOBCEIHEBHOMN JKU3HU
i o0ecriedeHHs O€30MacCHOCTH IpU  oOpamieHuu ¢ npubopaMu U
TEXHUYECKUMH YCTPOWCTBAMH, Ui COXPAHEHHS 3JIOPOBbSI U COOJIIOJCHHS
HOPM SKOJIOTHYECKOTO MOBEECHHS B OKPY)KAIOIIEH cpere

11.19

PaGotaTth B rpymnme C BBINOJHEHHEM pPAa3JMYHBIX COLMATIBHBIX pOJIEH,
MJIAHUPOBATH padOTy TPYMIIBI, PAIIMOHAIBHO PACIPENEsTh 00SI3aHHOCTH U
IJIAaHUPOBATh JACATCIBHOCTh B HCCTAHAAPTHBIX CUTyallUAX, aACKBATHO
OLCHHUBATHL BKJAaAd KaXJIOro #HW3 YYAaCTHHKOB TPYHIIbl B PCHICHUC
paccMaTpuBaeMoi mpodIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon Kox mpoBepsiemoro

pa3aejaa JJIEMEHT A

HpOBepﬂeMble JIEMEHTHBI COACPKAHUSA

OU3NKA U METO/Ibl HAYUYHOI'O ITO3HAHUMA

11

Odusuka — Hayka o mpupoae. HayuHbie MeToOIbI
MO3HaHUS OKpY>Karolero mupa. Ponb skcriepumenTa
U TEOpUM B IIpolecce MO3HAHUSA IPUPOJBI.
DKcIepuMeHT B (pusnke

1.2

MonenupoBaHue buznyecKux SIBIICHU U
nporeccoB. Hayunwie rumore3bl. ®Dusnyeckue
3aKOHBI M TeopuH. ['paHHULIBI MTPUMEHUMOCTU
¢busznyeckux 3akoHOB. [IpHUHIMI COOTBETCTBUS.
Ponre u wmecto ¢Qusuku B (OpMHpPOBAHHUH
COBpEMEHHOW  HAy4YHOW  KapTHUHBI  MHpa, B
MPaKTUYECKOU e TeNbHOCTH JIF0ei

MEXAHUKA

#H#Par###KNUHEMATHUKA
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Mexannyeckoe IBUKEHNE. OTHOCUTEIILHOCTD
MexaHuuyeckoro asmkenusa. Cucrema oOTcUéTa.
Tpaextopus

2.1.2

Ilepememienne, CckopocTb (CpemHsAs  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTh) U YCKOPEHHE MaTepHUaIbHOU
TOYKH, UX MPOEKIHUHU HA OCH CHUCTEMBI KOOpPJUHAT.
CrnoxeHue nepeMenieHuil 1 cIoKeHne cKopocTeit

2.1

2.1.3

PaBHOMEpHOE UM pPaBHOYCKOPEHHOE NPAMOIMHEHHOE
nBuxkeHue. I'paduknu  3aBUCUMOCTHM  KOOpPIMHAT,
CKOPOCTH, YCKOPEHHs, IYTH M HEPEMEILCHUs
MaTepHaJIbHONU TOYKH OT BPEMEHHU

2.14

CBoOonHOE najieHue. Y CKOpeHHe CBOOOIHOTO
ageHus

2.15

Kpuonuneitnoe JIBUKCHUE. PaBHOMEpHOE
JABUXXCHUC MaTepI/IaJ'II)HOI\/'I TOYKHU I10 OKPYXHOCTH.
VYrIi0Bast CKOpOCTh, JIMHEWHAs: ckopocTs. [leprnon n
gacrora. LleHTpocTpeMuTelIbHOE yCKOPEHUE

2.16

TexHudeckue yCTpOWCTBA: CIHUJAOMETP, ABUKECHHUE
CHaps0B, LECIHbIE U PEMEHHBIE IIEpEaaYn

2.1.7

[Ipaktnueckne paboThl. M3MepeHHE MTIHOBEHHOM
ckopoctu. MccienoBaHue COOTHOLIEHUS MEXAY




My TSMH, MPOWICHHBIMH TEIIOM 3a
MocJjeA0BaTebHbIC PaBHbIE MPOMEKYTKH BPEMEHU
MpyU PABHOYCKOPEHHOM JBM)KCHHHM C HaydallbHOU
CKOpPOCTBIO, paBHOW Hymo. M3ydeHuwe ABHKEHUS
IIApUKa B BA3KOM XKUJAKOCTU. MI3yueHue IBUKEHUS
Tesa, OPOLIEHHOT0 TOPU30HTAIBHO

2.2

###Par### JUHAMUKA
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[Ipuauun otHOocurenbHOCTH ['amunes. Ilepsbli
3ak0oH Herorona. THepuuaibHbIe CUCTEMBI OTCYETA

2.2.2

Macca tena. Cuina. [IpyHun cyneprno3unmum Cui

2.2.3

Bropoii 3akoH HeroTOHA 111 MaTeprUabHON TOYKH B
unepuuansHon cucreme orcuéta (MUCO). Tperuit
3akoH HpIoTOHA 17151 MaTepHasbHbIX TOYEK

224

3aKoH BCCMUPHOI'0 TATOTCHHA. Cuma TSOKECTH.
HepBaﬂ KOCMHYECKasaA CKOPOCTh. Bec tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUS
CKONIbXKEHMSI U cuia TpeHus nokos. Kosddunument
Tpenusi. Cuna CONpOTUBIICHUS TPU JABUKEHUH Tea
B JKUJKOCTH WMJIU Ta3e

2.2.7

HOCTyHaTeHBHOC u BpalaTeiibHOC JABUXCHUC
a0COJIIOTHO TBEPIOTO TEa

2.2.8

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpaLICHHUS.
[Inedo cunel. YcnoBus paBHOBECHS TBEPAOIO TeENA B
nco

229

TexHuueckne yCcTpoicTBa: MOAIIUITHUKY, IBHKECHUE
HCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[Ipaktnueckne paboThl. M3ydueHHWe JIBWKCHHS
Opycka IO HAKJIOHHOW IJIOCKOCTH TOJ JeHCTBUEM
HECKOJIbKUX cuJi. VccienoBaHue 3aBUCUMOCTH CHUII
yIPYrocTH, BO3HUKAIOMIUX B AedopMHPYyeMOn
Npy>KHHE U PE3MHOBOM 00pasiie, OT BETUYHHBI UX
nedopmarnuu. MccnenoBanue yclioBUi paBHOBECHs
TBEPAOIO TeJla, UMEIOILEro OCh BPAICHUS

2.3

###Par###3 AKOHBI COXPAHEHN 1 B MEXAHUKE

2.3.1

NMnynec  matepuaibHOU TOYKHU, CUCTEMBI
MaTepHalbHbIX TOYeK. MIMIyJIbC CUIIBI U U3MEHEHUE
HMITyJIbCa Tela

2.3.2

3akoH coxpaHeHus umnyisca B MCO. PeaktuBHOE
JBUKEHHE

2.3.3

Pa6Gora cumnsl




2.34

Mo1HOoCTh CHIIBI

2.35

Kunernueckast 3Hepruss MaTepualbHOW  TOYKH.
Teopemao KMHETUYECKON PHEPrun

2.3.6

ITorenuuansHast 3Heprus. [loTeHiManbHas SHEPrus
yIpyro neGopMupOBaHHOM MPYKUHBI.
[ToTeHManbHas SHEPrus Tena BOJIM3U MOBEPXHOCTH
3emin

2.3.7

HOTCHHI/I&J’ILHBIC 1 HEIIOTCHIUAJIbHBIC CHUJIBI. CBs3b
pa6OTI)I HCIMOTCHUHUAJIBHBIX CHJI € HN3MCHCHUCM
MEXaHUYEeCKOM OHCPrunu CUCTEMbI TCIL. 3aKkoH
COXpaHCHUA MeXaHU4eCKOM OHEpPIruun

2.3.8

Yupyrue v Heynpyrue CTOJIKHOBEHUS

2.3.9

Texnuueckne  ycTpoiicTBa: JBHXKEHHE  paKeT,
BOJIOMET, KONep, IPYKUHHBIN MUCTOJET

2.3.10

[IpakTueckue padotsl. M3yueHue cBs3u cKOpocTen
TeJl IpU Heynpyrom yzaape. MccinenoBanue cBs3u
paboTbl CUJIBI C HM3MEHEHHEM MEXaHUYECKOH
SHEPruM Tena

3 MOJIEKVIJIAPHASA ®U3UKA 1 TEPMOINHAMUKA
#i#Par###OCHOBBI MOJIEK VJIIPHO-KMHETUYECKOM TEOPUU

OcHoBHBIE ITOJI0KEHHUS MOJIEKYJIIPHO-

311 KMHETHYECKOW Teopuu. BpoyHOBCKOE MBUXKEHME.
Hudodysus. Xapaktep IBUKEHUS U B3aUMO/IEH CTBUS
YaCTHI] BEIIECTBA
Mopenu CTpO€HHsI Ta3oB, JKHAKOCTEH W TBEPABIX

3.1.2 TEJ U OOBSCHEHUE CBOMCTB BEIIECTBA HAa OCHOBE
3TUX MOJENEN

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

31 314 TennoBoe  paBHoBecue. Temmeparypa u €€

n3mepenue. lllkana remneparyp Llenbcus
Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJIIPHO-KMHETUYECKONM TEOpPUH UJEalbHOIro
rasa
AOcomoTHas TeMIeparypa Kak Mepa CpemaHen

3.1.6 KMHETHYECKOW DSHEPrMd  TEIJIOBOIO  JIBMXKEHUS
yactull rasza. lllkana temneparyp KensBuna

317 VpaBuenne Kranelipona — MenzaeneeBa. 3akoH
Hanprona

318 T"'azoBbIe 3akoHBI. 301poIiecch B UACaIbHOM Ta3e ¢

INOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCpMaA,




n3oxopa, uzobapa

3.1.9

TexHuueckre yCTporuCTBa: TEPMOMETP, OapomMeTp

3.1.10

[IpakTueckue pabotsl. 3mMepeHue macchl Bo3yxa
B KiaccHoil komHaTe. MccaemoBanne 3aBUCHMOCTH
MEXAYy IapaMeTpaMu COCTOSIHUSL pa3peKEHHOro
rasa

3.2

OCHOBbBI TEPMO/IMHAMUKHA

321

TepmoauHamMuueckast cucreMa. BryTpennss
SHEPrusi TEPMOJUHAMUYECKOU CHCTEMBI M CIIOCOOBI
€€ U3MEHEHUs

3.2.2

KomuuectBo Ttennotel u pabora. BHyTpeHHss
SHEPrus OAHOATOMHOI'0 HJ1€aIbHOr0 rasa

3.2.3

Bunn TEIIOIEPENAYN: TEIUIOIIPOBOJHOCTb,
KOHBCKIIHA, HBHyHCHHG. TGHHOéMKOCTB TEJa.
VnaenpHass  TeIIOéMKOCTH,  BemlecTBa.  Pacuér
KOJINYECCTBA TCIIJIOTHI HpI/I Termonepe):[aqe

3.24

IlepBblii 3akoH TepMmoauHamMuku. IIpumeHeHue
NEpPBOro 3aKOHAa TEPMOJUMHAMUKHU K H30IPOLIECCAM.
I'paduueckas uaTEpNpeTanus padoTH ra3a

3.25

Temosrle MAaIlINHBI. ITpuHUIMTIBI NEeNCTBUA
TEMJIOBBIX MamuH. I[IpeoOpa3oBaHus dHEPruM B
TeruioBbIX MammHaxX. Koadduuuent monesnoro
nerictBus (nanee — KII/1) temioBoit Mmammnbl. [kt
Kapno u ero KIIJI

3.2.6

Bropoii 3akoH TtepMmommHamuku. HeoOpaTUMOCTH
MPOIIECCOB B MpUpOAE. TenjoBbIC JIBUTATEIH.
DKOJOTUYECKHE MPOOJIEMBI TETIOHEPTeTUKH

3.2.7

TexHuueckne ycTpoucTBa: JBUraTelb BHYTPEHHETO
CropaHusi, ObITOBOM XOJIOAUIIBHUK, KOHIULIUOHED

3.2.8

[Ipaktnueckne paboTel. M3mepeHue yneabHOM

TEIJIOEMKOCTH

3.3

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

ITEPEXO/IbI

3.3.1

[TapooOpa3oBanne u KoHaeHcanus. VcmapeHue u
KUATIEHUE. YaenbHas TemjoTa MapooOpa3oBaHus.
3aBUCUMOCTh TEMIIEPATYPhl KUIICHHS OT JaBICHUS

3.3.2

AOCOIIOTHAs U OTHOCUTENIbHAS BIAKHOCTh BO3/yXa.
Hacebiennsiit nap

3.3.3

TBépmoe teno. Kpucramnumueckue u amopdHbie
Tena. AHM30TPONUS CBOMCTB KpucrajuoB. JKuakue

KpucTaiibl. COBpeMEHHbIE MaTEpHUAIIbI




IInaBnenne un KpucTaJluim3anus. VaenpHas TemiaoTa

334
riasieHus. CyOmumanus
3.35 VYpaBHEHUE TEMI0BOro OanaHca
TexHuueckue yCTPOWCTBA: TUTPOMETP u
336 MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU MOJTy4EeHHS
COBPEMEHHBIX  MaTepuasioB, B  TOM  4YHUCIE
HaHOMAaTEPHUAJIOB, 1 HAHOTEXHOJIOT MU
337 [Ipaktnueckue paboThl. M3mepeHue BIaKHOCTU
BO3AYyXa
4 SJIEKTPOAMHAMUKA
#H##Par#t## JIEKTPOCTATUKA
411 OnexTpuzauust Tes. OieKTpuueckuil 3apsia. [IBa
BH/IA JIEKTPUUECKUX 3aPs10B
412 [TpoBOMHUKH, TUATEKTPUKU U TTOTYITPOBOTHUKH
413 3aKOH COXpaHEHUs JIEKTPUUECKOr 0 3apsaa
414 B3anmopneiictBue 3apsaoB. 3akon Kynona
DIEeKTpUIECKOe oJIe. Hanpsxénnocts
415 anekTpuyeckoro noiss. IlpuHUMD cyneprno3uuuu.
JluHuY HAPSDKEHHOCTH AJIEKTPUIECKOTO OIS
416 Pabota CHII 3JIEKTPOCTATUY €CKOTI'O oJsl.
ITorennman. PasHocTs MOTEHIIAIOB
4.1 [IpoBOMHUKKM ©  JUAJIEKTPUKH B  TMOCTOSTHHOM
4.1.7 3IEKTPUY ECKOM noJe. JnsnexkTpuueckas
MIPOHUIIAEMOCTh
OnextpoéMkocTs. KoHneHcatop. DIeKTpOEMKOCTH
4138 IJIOCKOTO KOHJEHCAaTopa. ODHEprus 3apsiKEHHOIo
KOHJIeHcaTopa
TexHuueckue yYCTpOMCTBA: 3EKTPOCKOII,
419 IIEKTPOMETP, AJIEKTPOCTATUYECKAS 3aIuTa,
3a3eMJIEHME  JIEKTPONpUOOpOB,  KOHJEHCATop,
KCEpPOKC, CTPYHHBIN IPUHTED
4110 HpaKTI/I‘{eCKI/Ie paboTHI. H3mepenue
3EKTPOEMKOCTH KOHJIEHCATOpa
###Par###IIOCTOSHHBIN SJIEKTPUYECKUM TOK. TOKU B PA3JIMYHBIX
CPEJAX
VYcnoBus CYILIECTBOBAHUS MIOCTOSIHHOT'O
421 anekTpuueckoro Toka. Mcrounnku toka. Cuna Toka.
4.2 [TocrosiHHBII TOK
422 Hanpsoxenune. 3akon OMa 17151 ydacTka Lenu
493 DIIEKTPUYECKOE CONPOTHUBJICHUE. YnenbHOe

COIMPOTHUBJICHUEC BCUICCTBA




424

[TocnenoBarenpHOE, NapalIENbHOE, CMELIAHHOE
COEIMHEHNE MPOBOJHUKOB

425

PaGoTta snektpuueckoro Ttoka. 3akoH Jlxoyms —
Jlenua

4.2.6

MOH_[HOCTB QJICKTPUUCCKOI'0 TOKa

427

anekTponaBmwkymas cuna  (manee — OJC) wm
BHYTPCHHEE CONPOTHBJICHHE MCTOYHHKA TOKA.
3akoH OmMma JUTSt MOJIHOM (3aMKHYTOH)
anekTpuyeckoit nmenu. Kopotkoe 3aMbikaHue

4.2.8

ONeKTpOHHAas MPOBOAMMOCTb TBEPABIX METAJUIOB.
3aBUCUMOCTb  CONpPOTHBJIEHHS  METaLIOB  OT
TemrnepaTypbl. CBEpXIIPOBOIAUMOCTD

4.2.9

DOnexTpuyeckuii TOk B  Bakyyme. CBoiicTBa
ANIEKTPOHHBIX MTyYKOB

4.2.10

[MonmynpoBonuuku. CoOCTBEHHass H MPUMECHAs
MIPOBOAUMOCTH IOy pOBOAHUKOB. CBolicTBa p-N
nepexoza. [lonynpoBoiHUKOBBIE TPUOOPHI

4211

DNEKTPUIECKUN TOK B ANEKTPOJIUTAX.
DIIEKTPOIUTUUECKAs TUCCOLMAIUS. DIEKTPOIIU3

4212

OnexkTpudyeckuil TOK B razax. CamMocCTOSATENbHBIA U
HECAMOCTOSITENIbHBIN  pa3psaja. Pa3auyHble THUIIBI
CaMOCTOSITENILHOT 0 pa3psaa. Monnus. [lna3zma

4213

TexHnueckne ycTpoucTBa: aMIEpMETp, BOJIbTMETD,
peocTaT, HCTOYHUKH TOKA, 3JIEKTPOHATPEBATEIIbHbIE
pudopsl, AIIEKTPOOCBETUTENbHbIE  NPHOOPHI,
TEPMOMETP CONPOTUBIIEHUS, BAKYyMHBIM JHOL,
TEPMH CTOPBI u dboTope3ucTopsl,
MTOJIyIIPOBOJHUKOBBIN AMOJI, TaIbBAHHUKA

4.2.14

[IpakTueckue paborsl. M3yueHue cMemaHHOTO
COEIMHEHHS PE3UCTOPOB.

N3mepenne OJIC wucrouyHuka TOKa U €ro
BHYTPEHHETO COIPOTUBIICHUS. Hab6monenne
JIIEKTPOJIHN3a

11 KVIACC

Kon
pasnena

4

Koanposepsiemoro

JJIE€MEHTa

HpOBepﬂeMbIe JIEMEHTBI COACPKAHUSA

SJIEKTPOJUHAMUKA

4.3

###Par###MAT HUTHOE ITOJIE. QJIEKTPOMATHUTHAS MHAYKINA




ITocrosguurie MAaTrHUTEI. B3aumonetlictsue

43.1
IMOCTOSHHBIX MArHUTOB
MarnuTtHoe mnoJie. BekTop MarHUTHOM WHIYKIIHH.
432 IIpuanun cynepno3unuu. JluHuM MarHuTHON
e MHAYKIMY. KapTuHa TMHUNA MarHUTHOW WHIYKLIMA
OJIS1 IOCTOSTHHBIX MarHUTOB
MarsautHOe nosne npoBOAHMKA ¢ TOKOM. Kapruna
JUHUM TIOJNS UUIMHHOTO TPSIMOTO TMPOBOJHUKA H
4.3.3 3aMKHYTOI'0 KOJIBLIEBOTO MPOBOJHHUKA, KATYLIKH C
TokoM.  OmbiT  Opcrena.  BzaumopeiictBue
MIPOBOJTHUKOB C TOKOM
43.4 Cuna Amnepa, e€ MOAyJIb U HallpaBJICHUE
Cuna Jlopenma, e€ MOAylb | HampaBlICHUE.
435 JBrxKeHue 3apsyKEHHOM YacTULbl B OJHOPOAHOM
MarHuTHOM moJje. Pabora cunbl Jlopenna
4.3.6 SIBNCHME PIIEKTPOMArHUTHOW UHIYKIIUN
437 IToTok BEeKTOpa MarHUTHOW MHAYKIUH
438 OAC wunaykuuu. 3aKOH  AJIEKTPOMArHUTHOM
e unaykuuu Oapanes
Buxpesoe anektpuueckoe nose. C UHAYKIUHU B
4.3.9 MPOBOJHUKE, JABMIKYIIEMCS IOCTyNaTeIbHO B
OJTHOPOJHOM MarHUTHOM I10JI€
4.3.10 [IpaBuno Jlenua
4311 NupyktuBHOCTh. SIBneHue camomuaykuuu. DC
h CaMOMHIYKIIMU
43.12 DHeprusi MarHUTHOTO MOJISl KATYIIKH C TOKOM
4.3.13 DNEKTPOMarHuTHOE T0JIe
TexHuueckne yCTpONCTBA: MOCTOSHHBIE MAarHUTHI,
43.14 ANEKTPOMArHUTBI, 3JIEKTPOJIBUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUIl, HHAYKIIMOHHAS 11€Yb
[TpakTueckue paboThl. l3yueHMe MarHUTHOIO
MoJIsl KaTylKu ¢ ToOkoM. MccenenoBanue neicTBUs
4.3.15 MOCTOSSHHOI'O MarHuTa Ha pPaMKy C TOKOM.

HccnenoBanue  sIBJEHHUS  DJIEKTPOMArHUTHOMN
UHAYKLIHAN

5 KOJIEBAHUM A 1 BOJIHBI
#H##HPart##MEX AHUYECKUWE U DJIEKTPOMAT'HUTHBIE KOJIEBAHUM S
KomnebarenbHas cucrtema. CBOOOIHBIE KOJIECOAHUS.
51 5.1.1 Napmonmnueckue konebanusi. Ilepuon, wacrora,
aMIMTyAa u ¢aza KosedaHun
51.2 IIpyXuHHBIM MasTHUK. MaTeMaTH4eCKU MasiTHUK




VYpaBHeHue TapMOHUYECKAX KoJeOaHmil.

5.1.3 Kunematndeckoen  OUHAMHYECKOE  OIHCAHUE
K0J1€0aTEeIbHOr0 IBUXKECHUSA
[IpeBpamieHne »SHEPruM MpU TAPMOHUYECKHUX
514 kosnebanussx. CBsi3p  aMIUIMTyAbl  KoJjieOaHui
o UCXOJIHON BEIMYHMHBI C aMIUIMTyIaMH KoJicOaHui
€€ CKOPOCTH U yCKOpEHUs
KomnebarenbHbIit KOHTYD. CBobOoaHEbIE
AIIEKTPOMArHUTHBIE KOJICOAHUS B  HUACAJIHHOM
5.15 KoneOaTeIbHOM ~ KOHType. AHAIOTHS  MEXAY
MeXaHHYECKUMH u 9JIEKTPOMAarHUTHBIMH
konebanusmu. @opmyna Tomcona
516 3aKOH COXpaHEHUS HSHEPrUu B  UJCATBHOM
o KOJ1€0aTENEHOM KOHTYPE
BeiHyX1eHHBIE MEXaHHYECKH e KoJIeOaHusI.
5.1.7 Pe3zonanc. Pe3onancHast kpuBas. BrIHyXIeHHBbIE
AIIEKTPOMArHUTHBIE KOJICOAHUSI.
518 ITepemennsplii Tok. CHHYCOMIAIBHBIA IEPEMEHHBIN
o TOK.
519 MOIIHOCTh MEPEMEHHOr0 TOKa. AMIUIMTYIHOE U
o JENCTBYIOIIEE 3HAUCHUE CHIIBI TOKA U HAIIPSKCHUS
Tpancpopmatop. IlpousBomctBo, mnepemaya u
norpedieHne AIEKTPUYIECKON SHEPTHUH.
5110 DKOIIOTUYEeCKHe  PUCKH  TMPU  NPOU3BOJICTBE
o SIIEKTPUIECKOM SHEPrHH. KyneTypa
UCIIOJIb30BaHUS DIICKTPOIHEPTUU B IOBCETHEBHON
KHU3HH
5111 Texuunueckue YCTpOMCTBA: ceiicmorpad,
o SJIEKTPUUECKHUI 3BOHOK, JIMHUH DIIEKTPOIIepenay
[TpakTHueckue paboTHI. HccnenoBanue
3aBUCHUMOCTHU IIEpUOJia MaJbIX KolneOaHui rpy3a Ha
5112 HUTH OT JUIMHBlI HUTH W Macchl Trpysa.

HccnenoBanue NEpeMEHHOTO TOKa B IENU U3
IIOCJIEZIOBATEIbHO COCAMHEHHBIX KOHJICHCATOpa,
KaTYILIKU U PE3UCTOpa

5.2

###Partt#MEX AHUYECKUE U ODJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHndeckue BOJTHBI, yCIOBHUS

591 pacnpocTpaHEeHHs. [Tepuon. CkopocTh

o pacrpocTpaHeHus U JIJIMHa BOJHBL Ilomepeunsie u
IPO/I0JILHBIE BOJTHBI

599 ###Par###  Vatepdepentus  u  audpaknus

MCXaHUYCCKUX 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€KTpOMarHuTHOM BOJHE B

BAKyyMe€

5.25

CBolicTBa 3JEKTPOMArHUTHBIX BOJIH: OTpa’KEHHUE,
MPETOMIIEHUE, Mo pu3anus, U dpakims,
uaTtepdepernns. CKOPOCTh AIEKTPOMArHUTHBIX
BOJIH

5.2.6

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

5.2.7

[IpyHUMOBI ~ paguoOCBSI3M W TEIEBUJICHHS.
Panuonokanus. D7IEKTPOMAarHUTHOE 3arpsi3HEHHE
OKpY’KalOIlen Cpeibl

5.2.8

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

5.3

###Par###OII TUKA

5.3.1

[IpsmonmHelHOEe  pacnpocCTpaHEHHE CBETa B
OIHOPOAHOM cpene. JIyu cBeTa

5.3.2

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

5.3.3

[Ipenomnenune cBeta. 3aKOHBI MPEIOMIICHUS CBETA.
AOCOTIOTHBIN TTOKA3aTeNb MPETOMIICHUS

5.34

ITonmnoe BHyTpeHHee otTpaxkeHue. IIpenenbHbii
YTOJI IOJTHOTO BHYTPEHHETO OTPaKCHUS

5.35

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

LBer

5.3.6

CobOupatone u pacceuBaroIue JUH3bL. ToHKas
mH3a. POKYyCHOE pacCTOSTHUE U ONTHYECKas CUia
ToHKOH JMH3BL. IlocTpoeHue wu3o0pakeHuil B
COOMpAOIUX U paccerBaroLX JIuH3aX. Popmyia
TOHKOM JTUH3EL. YBEIWYCHUE, JaBaeMOe JIMH30M

5.3.7

IIpenensr IIPUMEHUMOCTH reOMETPUYECKON
ONTHKHU

5.3.8

Nurtepdepenmus ceera. KorepeHTHbIE HCTOYHUKH.
Yenosus HaOTIOICHUS MaKCHMYyMOB u
MUHUMYMOB B WHTEp(EpPEHIIMOHHOW KapTHHE OT
IBYX CHH(A3HBIX KOT€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 MHUKDPOCKOII, TEJECKOI, BOJIOKOHHAs 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'panunet MIPUMEHUMOCTHU KJIACCUYECKON
MexaHukd. [locTynatsl T€OpUNM OTHOCUTENBHOCTHU:
WHBApUaHTHOCTb MOJYJISI CKOPOCTH CBE€Ta B
BaKyyMe, IPUHUUII OTHOCUTEIbHOCTH DUHINTEHA

6.2

OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH.
3aMe/ieHne BpeMEHU U COKpaIleHUE TJTMHBI

6.3

DHEPrusi ¥ UMIyJIbC CBOOOHON YaCTHIIBI

6.4

CBs3p  Maccel € DJHEpruel W HMMIYJIbCOM
CBOOOJTHOM YaCTHUIIBI. DHEPIHs MOKOSI CBOOOIHOM
YACTUIIBI

KBAHTOBAA ®U3NKA

7.1

#it#Par###JIEMEHTBI KBAHTOBOM OITUKHU

71.1

®otonel. @opmyna I[lmanka CBA3M SHEPruu
dboTOHA C €ro 4YacToToi. DHEpPrusi U HMITYJbC
doToHa

7.12

OtkpsiTHE U HccinenoBanue Gororddexra. OnbITh
A.I'. Cronerosa. 3akoHsl (poTodddexra

7.1.3

VYpaBHenue OiiHmTelHa i porodddekTa.
«Kpacnas rpanuna» ¢potodddekra

7.1.4

Hasnenne ceera. OnbiTel I1.H. JIeGeneBa

7.15

XHUMHUYECKOE JIENCTBUE CBETA

7.1.6

Texuuueckue yCTpONCTBA: ($hoTOIEMEHT,
dboTomaTUMK, CoOTHEUHAast 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

BosiHoBbI€ cBoiicTBa wactul. Bomubl ne bpois.
KopnyckynspHo-BoiaHoBo# nyamusm. Judpakuus
AJIEKTPOHOB Ha KpHCTaJulax

724

CroHTaHHOE M 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 ONpENEeJCHUI0 COCTaBa  PaJHMOAKTHBHOTO
usnyuenus. CBoiictBa amb(da-, Oera-, ramma-
U3IyYeHHs. BivsiHue paroaKTHBHOCTH Ha JKUBBIC
OpPraHHU3MBI

7.3.3

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

7.3.4

Anbba-pacnan. DNEKTPOHHBIA M TO3UTPOHHBIN
Oera-pacnas. I'amma-u3nyuenue. 3aKkoH
parloaKTUBHOTO pacraja

7.35

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

:‘)HCMCHTapHBIe qaCTHULBI. OTKpLITI/Ie IMO3UTPOHA.
CDYH,I[aMCHTaJ'IbeIe B3aUMOJICHCTBUS

7.3.9

TexHuueckne yCTpONCTBA: JIO3UMETP, Kamepa
Buiibcona, simepHbIi peakTop, aToMHas OomoOa

7.3.10

[Tpaktuueckue pabotel. MccnenoBanue TpekoB
gacTull (110 rOTOBBIM ¢oTorpadusim)

OJIEMEHTBI ACTPO®U3UKU

8.1

Bun 3Bé3nmnoro Heba. Co3Be3nusi, sipkue 3BE3NHI,




IIJIaHEThI, UX BUAUMOC IBUXKXCHHUC

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). 3BE3bI TJIaBHOU
[I0CJIEIOBATENbHOCTH. 3aBUCHUMOCTh  «Macca —
CBETUMOCTB) JUTSt 3BE3 N TJIABHOU
IIOCJIEOBATEBHOCTH

8.6

#H##HPar###BuyTpeHHee CTPOEHHE 3BE3 M.
CoBpeMeHHbIE MPEACTaBICHUS O MPOUCXOKIECHUU
u 3Bomonuu CosHLA U 3BE311. DTambl )KU3HU 3BE3]T

8.7

Mneunsiii [1yte — Hama 'anaktuka. CnupanbHas
cTpykTypa 'anakTuku, pacrnpeaeneHue 3BE3 1, raza
n nbuid. [lonoxxenne u nuwxenue ConHia B
Ianaktuke. ITnockas u chepudeckas MOACHCTEMBI
lNanaktuku

8.8

Tunel ramakTvk. PaguorajakTuku W KBa3aphl.
UEpHble ObIPHI B SIAPAX raJaKTUK

8.9

Bcenennas. Pacumpenue BcenenHoil. 3akoH
Xab60ma. Pasberanue ramaktuk. Bo3pact u paguyc
Bcenennon, teopust bosbmoro B3peiBa. Moznens
«ropsauen BeenenHoiy. PenmmkToBoe nsnydenue

8.10

MacmrabHas CTPYKTYypa Bcenennoi.
MeraranakTuka. Hepeménnsrie POOIEMBI
aCTPOHOMUH




IPOBEPSIEMBIE HA EI'D 11O ®U3UKE TPEEOBAHUS K
PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHON
IMPOI'PAMMBI CPETHEI'O OBILEI'O OBPA3OBAHMUS

Kon
NPoBepPsIeMOro
TpeOoBaHus

IIpoBepsiemble TpeOOBAHMA K NPeIMETHBIM Pe3yJbTaTaM 0CBOCHUS
OCHOBHOI 00pa3oBaTe/IbHOI NPOTrPaMMBbI CpeIHero 001ero
oOpa3zoBaHus

1

CchopMHPOBAaHHOCTh YMEHHMH paclo3HaBaTh (U3UUYECKHE SIBIICHUS

(mporiecchl) M OOBACHATH X HAa OCHOBE M3y4YEHHBIX 3aKOHOB

Bnagenue OCHOBOITOJIararomuMmn q)HBI/I‘lCCKI/IMI/I IIOHATHUAMHA n

BEIMYMHAMU, XapaKTEPU3YIOLUIMMHU (PU3NUECKHE TPOLECCHI

CchopMHpPOBAHHOCTh YMEHMH HPUMEHATh 3aKOHBI KJIACCHYECKOIl
MEXaHHKH, MOJIEKYJISIPHON busnku " TEPMOJUHAMUKH,
UIEKTPOAUHAMUKY, KBAaHTOBOW (M3MKU M aHalM3a M OObsSCHEHUs
SBJICHUI MUKpPOMHpA, MaKpoMHpa U Meramupa, pa3jiuyaTb yCIOBHUs
(rpaHu1bl, 00IACTH) NIPUMEHUMOCTH (U3NYECKHX 3aKOHOB, IOHUMATh
BCceoOLMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OIPaHUYEHHOCTh
UCMOJb30BAaHUS YACTHBIX 3aKOHOB; aHAJM3UPOBATh (PUIUUECKUE
OpPOLIECChl,  HCIOJb3ysS  OCHOBHBIE  IOJIOKEHHUS, 3aKOHBl U

3aKOHOMEPHOCTHU

ChopMHUpOBaHHOCTh YMEHHUS pa3NU4aTh YCIOBUS MPHUMEHHUMOCTH

Mojenel (pru3nuecKux Tel U MPoLeccoB (SIBJICHUH)

CchopMHPOBAaHHOCTh YMEHHS pelIaTh pacuéTHBIE 3a7adyd C SIBHO
3alaHHOM M HESBHO 33JaHHOM (PU3UYECKOH MOJEJIbI0: Ha OCHOBAaHUU
aHaJM3a YyCIOBUS BBIOMpAaTh (DU3MUECKUE MOJENH, OTBEYAIOIUe
TpeOOBaHUAM 3a/1auu, IPUMEHATH (POPMYJIbI, 3aKOHbI, 3aKOHOMEPHOCTH
U TOCTyJaThl  (U3MYECKMX  TEOpHMH  MpH  MCIOJIb30BAaHUU
MaTEMaTUYECKUX METOAOB pEIIECHUs 3aad, NPOBOAUTH PAacyEéThl Ha
OCHOBAaHMM HMEIOUIMXCA JIaHHBIX, AHAJIU3UPOBaThb pE3yJIbTaThl U
KOPPEKTUPOBAaTh  METOABI  pEIIeHUus C y4E€TOM  IOJYyYEHHBIX

PE3YJIbTAaTOB

PemaTs kauecTBeHHBIC 3a7a4M, TPEOYIOUIME MPUMEHEHUS 3HAHUHU U3
pa3HBIX pa3leJOB IMIKOJBHOTO Kypca (DM3HMKH, a TaKkKe HHTErpaluu
3HAaHUM U3 JPYrUX M[PEIMETOB €CTECTBEHHOHAYYHOI'O  ILIMKJA!
BBICTpauMBaTh JIOTMYECKYIO IE€MIOYKY PpACCYXKIACHUM C Omopod Ha

HN3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (bI/IBI/I‘-IGCKI/Ie SABJICHHUA




Bnanenue OCHOBHBIMU METOJlaMU Hay4HOr o MO3HAHMS,
UCMOJb3YEMbIMU B (U3UKE: MPOBOAUTH TMpPSAMbIE U KOCBEHHBIE
U3MepeHus (QU3UYECKUX BEIUYMH, BbIOMpas ONTUMAJIbHBIA CIOCOO
U3MEPEHUs U MCIONb3YsI U3BECTHBIE METOJbI OLIEHKU IOIPELIHOCTEH
U3MEpPEeHUH, NPOBOAMUTH HUCCIEIOBaHHE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYUH C UCIOJB30BAaHUEM TNPSMBIX H3MEPEHUH, OOBICHITH
HOJTy4YEHHBIE PEe3yJIbTaThl, UCIIONb3Ysl (PU3MUECKUE TCOPHH, 3aKOHBI U
HOHATHSA, U JeNaTh BBIBOJBI;, COOMIONATH MpaBUiIa OE30MacHOrO Tpya
IIpU MPOBEJECHUH HCCIEAOBAHUN B paMKax y4eOHOro 3KCIIEpUMEHTa U
y4eOHO-UCCIIEIOBATENBCKON  NEATEIbHOCTH €  HCIIOJIb30BAHHEM
OUQPPOBBIX  M3MEPUTENBHBIX  YCTPOMCTB M J1abOpaToOpHOro

o0opyaoBaHus

CpopMupoBaHHOCT ~ YMEHUW  aHAIM3UPOBATb U OLIEHUBATH
MOCJIEJICTBUS OBITOBOM M MPOU3BOJCTBEHHOH JIESITEIBHOCTH YEIOBEKa,
CBS3aHHOW C (DPU3MYECKUMHU MPOIECCAMHU, C TMO3HUIMN HKOJOTHUIECKON
0e30macHOCTH; MPEACTaBICHUI 0 palOHAIBHOM
NPUPONONOIB30BAHUN, A  TaKkKe  pasyMHOM  HCHOJIb30BAHUU
JIOCTH)KEHUM HAyKW W TEXHOJOTMW JUIsl JlajdbHEHIIEero pa3BUTHUA

YeJIOBEYECKOro 001ecTBa

OBnazneHue pa3iIMyHbIMU criocodamu  paboThl ¢ HHGpopManuei
¢u3nyeckoro  coAepKaHMs €  HCIOJB30BAHHEM  COBPEMEHHBIX
UH(GOPMAIIMOHHBIX TEXHOJOTUH; pa3BUTHE YMEHHH KPUTHYECKOTO

aHaJIM3a U OLIEHKH JJOCTOBEPHOCTH MOTy4aeMoi HHPpOpMaIUH

10

ChopMupoBaHHOCTH ~ YMEHHH  TNPUMEHSATH  OCHOBOIOJIATAIONINE
ACTPOHOMHMYECKHE TOHSTUS, TEOPUM M 3aKOHbl JJIsI aHalau3a |
00BsICHEHHsI (PU3UYECKUX TPOIECCOB, MPOUCXOMANIMX Ha 3BE3/IAx, B
3BE3HBIX CHCTEMaX, B MEXKIaJaKTUUYECKOW cpede; JABUKECHUS

HeOECHBIX TEJI, DBOJIIOLNH 38630 U Beenennoit




IHNEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBbIX HA EI'D

11O ®U3UKE

Kona
pa3nena/t
eMBbI

Kona
3JIeMEeHTAa

IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA

1

MEXAHUKA

1.1

KNHEMATHUKA

111

MexaHu4ecKkoe JABUKCHUC. OTHOCUTECIHLHOCTh

MCXaHNYCCKOI'O IBUXXCHUS. Cucrema orcuéra

112

MarepuanbHas TOUKA.

TpPacKTOPHA

E& pamryc-BekTOp:
F(z)=(xlr) plz ) 2(2)),

TPaeKTOPII,

HnepeMenIieHIIe: ?
AF =F(ty)—F(t)) =Ty — T, = <
= (Ax, Ay, A2),

OyTh.

CroxeHne HEpeMe]I[eHIIfI:

&y =0 +40

1.13

CKOpOoCTh MaTEpUAIbHON TOYKHU:

_ AP
L= —-
At

-y

J— -.':
== (v0,.0.).

Ar—i

Ax ,
v =—1| =x/. aHaNOTH4HO v, =V, U.=Z,.
Aty '

CroxeHIe CKopocTell: 6, =0, + 0, -

Beryucrnenue nepeMeieHus U yTH MaTEpUalibHOM TOYKH
IIPU IPSIMOJIMHEWHOM JIBH’KEHUH BAOJb OCH X 110 rpaduKy

3aBHCUMOCTH Vx(t)

114




- _ AD
YCKD[}EHIIE MaTepIalIEHOII TOTIKIL a = &—L ]
I larsp

Au o,
a =—2 =(v,).". aHamorm4HO a, = (v, |'. a.=(v.
AL yo ' ' B _

1.15

PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHHE:

x(t) = xg + Vput

1.1.6

PaBHOYCKopeHHOG HpHMOHHHeﬁHOC JABUXXCHUC!

at

xX()=x,+v, I+

vit)=v, +at

a, = const

Ulz.'c - L’ﬁzx = 2{"1' [.".:2 _""’-1]

L <
HPII OBILKEHINI B OTHOM HANIPABJICHII IIVIE S = L

1.1.7

CBO60}IHOC najgcHucC. YCKOPCHI/IC CBO60)1H01"0 naacHUA.

Vi

Mo o

(0] Xo {-

HBI/I)KGHI/IC TCIa, 6p0H_IeHHOl"O IMOoJ yIJIOM O K TOPHU3O0OHTY:




#(f) =x, +U,t =x +U,cosa-f

vt =y, +Unr+g1T—1 +U,sina- &L

v.(t)=v,, +g 1 =y,sino— g

=0
=—g =const

[
l
{u (t)=u, =v,cosa
{

o
X
o
Ll

¥

KpusonuneitHoe qerxeHue. J[BukeHne MaTepuabHOon
TOYKH IO OKPYKHOCTH.
VYrioBas u TuHENWHast CKOPOCTh TOUKU:

v =wR

[Ipy paBHOMEPHOM JIBUKEHUU TOYKH IO OKPYKHOCTH

21
1.1.8 w =22 — omy
T
. leHTpOCTpEMUTENBHOE YCKOPEHUE TOUKH:
v? 5
aye = ? = w“R
[TomHOE yckopeHue MaTepraibHON TOUKU
119 TBépnoe Teno. IlocTynarenpbHoe U BpalaTeIbHOE
IBUKEHUE TBEPAOrO Tela
1.2 JMHAMHUKA
121 WNuepruansubie  cucteMbl  oTcué€ra. IlepBbli  3aKOH
HeroTona. [Ipunnun otHocuTenbHOCTH ['anunes
Macca Tena. IllmoTHOCTE BellecTBa:
m
pP==
1.2.2 |4
Cuna. [TpyuHIMT CyTIepHO3ULIUU CUIT:
1.2.3 >

FpaBHOLLeﬁCTB =F, +F+




1.2.4

Bropoii 3akon HeroTona: 11t matepuanbHoi Touku B 1ICO

hd -

F, =ma

1.2.5

-

Fi? IEEI

Tperuit 3axkon HeroTOHA 1151 MaTepuaabHbIX TOYEK:

-

Fip = —Fy

1.2.6

3aKoH BCEMHUPHOT'O TATOTCHUA: CHUJIbI HNPUTSHKCHHUA MCKIY

TOYEUYHBIMU MACCAMU PABHBI
mpm;

F=G—0

Cuna tsxect. LleHTp TsxecTH Tena. 3aBUCUMOCTh CHJIbI
TSDKECTH OT BBICOTBI N Haj MOBEPXHOCTHIO IUIAHETHI
panuycom RO:

GMm

"9 = Ry + 1)2

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
E, = —kx

1.2.8

Cuna tpenust. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbKEHUS :

Fp = uN

FCuna tpenus nokos:
Ep < uN

Koaddunuent tpenus




HaBnenue:

L
1.2.9 P75
1.3 CTATHUKA
.
F

131 MOMEHT CHJIBI OTHOCUTENBHO OCH BPAIIEHUS:

IM| = Fl, rae | — meyo cutst

OTHOCHTEIIFHO  OcH, mpoxonsameil dyepes Touky O
NEPIEHIUKYJIIPHO PUCYHKY
LenTp macc Tena. LleHTp Macc cucteMbl MaTepUaIbHBIX
TOYEK:
i myry +myry+...
Tym =
mq + m, +...

1.3.2

B onHOpoaHOM MoJIE TAKECTH

(g = const)
LIEHTP Macc Teja COBIAAAET C €0 LIEHTPOM TSKECTU
VYcnoBus paBHoBecus TBEpaoro tena B MCO:
[My+M,+...=0
1.3.3 1= =
|E+F +...=0
HHHPar##H#

3akoH [lackans
1.34

JaBnenue B xuakocth, nokosuieiica B UCO:

#Ht#HPar##H#

1.35

p =po +pgh




3akoH Apxumena:

-
-

FApx = _PBbITeCH
1.3.6 €CIIM TeJI0 U KuaKocTh nokosrcs B UCO, To
FApx = ngBbITeCH
VYcioBue miaBaHus Tl
14 3AKOHbI COXPAHEHUS B MEXAHUKE

14.1
1.4.2

3aKOH U3MEHEHUS U COXPAaHEHUS UMITYJIbCA!

B UCO

Ap = A(pl +p2t.. ) = FlBHeHlHAt + FZBHEHJHAt+' "
1.4.3 B UCO , ecnu
Ap = A(py + p2+...) =0
FlBHeLLIH + FZBHeLUH+-- =0
F
HPari A7 I
1.4.4 PaGoTa cuibl Ha MaJIOM TIEpeMEIICHUH:
A =|1f'| |,-'l'-.f|-c05 a=F -Ax
‘/(;
145 -
D

MOIIHOCTD CUJIBL:




€CIIH 33 BpeMs

At
At
pa60Ta CHUJIbI UBMCHACTCA Ha , TO MOIIIHOCTDH CHJIBI
Ad
P=— =F-p-cost
Jﬁf Ar—l

Kunetnueckas OQHEPIrus MaTepHaHLHOﬁ TOYKMH:

2 2

mv p
EKPIH = =
2 2m
1.4.6
3aKOH U3MEHEHUSI KHHETUYECKON S3HEPTUU CUCTEMBI
MatepuaibHbIX Touek: B MCO AExkun = Al + A2 + ...
ITorenuuansHast SHEPTrUs:
JUISL ITOTEHLUAIBHBIX CHUII
A12 = ElereHu - EZHOTGHL[_: AEHOTeHu
[ToreHunanbHas SHEPrUus MaTEPUATBLHON TOUYKHU B
OJTHOPOJITHOM M OJIE TSAKECTHU:
EHOTE‘HLl = mgh
1.4.7
E.
[ToTeHnmanbpHas SHEPrus ynpyro aehopMupoOBaHHOTO
Tena:
kx?
EHOTeHu = 2
1.4.8 3aKOH U3MEHEHUS U COXPaHEHUSI MEXaHUUECKON SHEPruu:




Euex = Esn + Emmm-
B IHHCO AE,ex = Agcex menorenn cun.
B IHHCO AE,ex =0, eCIIH Agcex menoresm cax = 0

1.5

MEXAHMWYECKUNE KOJIEBAHWA 11 BOJIHBI

lapmonnyeckne  KoneOaHUST ~ MaTepualbHOW  TOYKH.
Avmmumatyna u dasa  xomebanumit. Kunematnueckoe
OIMCaHHUE:

x(f) = Asin( @t +9, ).

v =x.

alf=(v,),=—a'xf) =a +o0'x=0,
IZIe X - CMEILEHUE U3 PABHOBECHS.

HI/IHaMI/I‘IeCKOC OIIMCaHUC:

ma, = —kx,
. OTO 3HAYUT, YTO
F, = —kx.
151
F
DHEpPreTuy ecKoe O CaHUE (3aKoH COXpaHCHHS
MEXaHUYECKON dHEPrun):
T Bl T pl
mu kS omu o kA
2 2 2 2
CBsI3b aMILIATYIbI KOJICOAHHWI CMEIICHUS MaTepuaibHOU
TOYKA C aMIUITYyJaMH KojeOaHUH e€ CKOpOCTH W
YCKOPEHHS:
2
Upe =04, @ =04
[lepuon u yacroTta KoneOaHUMN:
2n 1
T = =
o Vv
15.2 [Tepuon Manbix CBOOOAHBIX KOJICOAHW MAaTeMaTHYECKOIO

MasTHHKaA:

T=2?EJI
g




Ilepuon cBoOOAHBIX KOJIE0AHUH MPYKMHHOTO MasTHUKA!

m
IT=2m]—

k

Bomyxnennole  konebanus. Pesonanc. Pe3onaHcHas

1.5.3
KpHUBast
[Tomepeunble ¥ mpomoNbHbIE  BOJMHBL  CKOpPOCTH
pacripocTpaHeHUs U JJTMHA BOJIHBIL:
A=vT = Y
v
154
HNutepdepenius u nudpakius BOJIH
155 3ByK. CKOpPOCTB 3BYKa
2 MOJIEKYJIAPHAA ®U3UKA. TEPMOJIMHAMUKA
2.1 MOJIEKYJISIPHAA ®U3UKA
Mogenu CcTpoeHUs Ta3oB, >KHUJIKOCTEH M TBEPIBIX TEII.
[lycts TepmoauHamMuueckas cuctema (Teno) coctout u3z N
OJTMHAKOBBIX MOJICKYJI. Tor/1a KOJMYecTBO BelecTBa
21.1 ,oN_m
Ny
2.1.2 TemnoBoe ABMKEHNE aTOMOB U MOJIEKYJI BEIIECTBA
2.1.3 BsaumopeiicTBue yacTUI] BEIECTBA
2.1.4 Huddysus. BpoyHoBckoe aBrkeHUE
2.15 Mopens naeanspHoro rasa 8 MKT
CBs3b MEXIY JaBJIEHHEM M CPEIHEH KUHETUYECKOU
JHEprue  MOCTYNATENIBHOTO  TEIIOBOIO  JBUKCHHUS
216 MOJIEKYJI ueanbHoro raza (ocHopHoe ypaBuenue MKT):

1 5 2 (mp?) 2. —
p=-myw =—n-| — =—MN-&,.
3 301 2 3




rae MO — Macca OTHOM MOJICKYJIbI,
N

nzv

- KOHIICHTPAIIUS MOJIEKYJT

2.1.7 AbcomoTHas Temneparypa: T =t+273K

CBs3b TEMIICPATYpbl Ta3a CO CpClIHCfI KMHETHYECKOH
3H€pl"HeI7[ MMOCTYHaTCJIbHOIO TCILNIOBOTO ABMIKCHUSA CTO

MOJICKYJI:

2.1.8 "

'
[l

(]

it | L

2.19 VYpasuenue p = nkT

Mogenb uaeanbHOTo ra3a B TEpMOJUHAMHUKE:

(Vpaprerme Merrereera — Krareifpona
| BEIpeCKeHH e U1 BHYTPEHHEH JHePIHH

VpaeHeHne MeHzeneeBa — KiamefipoHa (IIpiMel
JAINCH):
pRT

pV="_RT =vRT =NKT, p=
2.1.10 H H

BrIpaxeHIle 1711 BHyTPeHHeil 3HepITl 0JHOaTOMHC

rasa (IpIMeHIMble (OPMET 3aIIIIcH):

U=3vRT =2 M =3 LRT =ve T =2 pv
2 2 2 2

3akoH /lanbTOHA [J1s 1aBJIEHUS CMECH Pa3pPEKEHHBIX Ia30B:

2.1.11
p=p +p2t+..




2.1.12

N3onporieccsl B pa3pexeHHOM raze ¢ MOCTOSIHHBIM YHCIIOM
MoJiekyJ1 N (C TOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA V):
uzorepMma (T = const): pV = const ,

n3oxopa (V = const):

p
= t
T cons

I'paduaeckoe mpeacraBiieHne u3omporeccoB Ha pV-, pT-u
VT- quarpammax.

OOBeaMHEHHBIN Ia30BbIIA 3aKOH:

pV .
T = cons

JJIA ITIOCTOAHHOI'O KOIMYECTBA BCIICCTBA V.

2.1.13

HacellienHble ¥ HeHachllleHHbIE Mapbl. KaudecTBeHHas
3aBUCHUMOCTh IJIOTHOCTH M JAaBJICHUS] HACBIIIEHHOIO Mapa
OT TeMIlepaTypbl, WX HE3aBHCUMOCTh OT 00BEMa

HaCBIIICHHOI'O IMapa

2.1.14

BrnaxxnocTs Bo3nyxa.
OTHOCHUTENbHAS BIAXKHOCTD!

¢ _ pnapa (T) _ pnapa (T)
pHaCLm.mapa (T) pHaCbILLU'lapa (T)

2.1.15

N3menenue arperaTHbix COCTOSIHMM BEIIECTBA: HCIIapCHUC

1 KOHJACHCAllMs, KUIICHUEC XKXUAKOCTHU

2.1.16

H3MmeHeHune arperaTHbIX COCTOSIHMM BEIIECTBA: IJIABJIEHUE

W KpUucTai3anus

2.1.17

[IpeoOpazoBanue s3HEpPrun B ha3oBbIX MEPEX01ax

2.2

TEPMOJIMHAMUKA

221

TenoBoe paBHOBECHE U TEMIIEPATYpa




2.2.2

BuyTrpennss sHeprus

2.2.3

Temnonepenaya Kak Croco0 W3MEHEHHS BHYTPECHHEH
sHeprun  0Oe3  coBepuieHHss  paborel.  KoHBekIus,

TCIIJIOMPOBOAHOCTD, U3JTYYCHHUEC

224

KomuuecTtBO TEMIIOTHI.

VYennHasg TEMIIOEMKOCTD BEIIECTBA C:
Q = cmAT

2.2.5

VY nenpHas Terora napoodpasoBanus L: Q = Lm.
VYaenbHas TemioTa miaBjieHus A Q = Am.

VY nenbHas TemiaoTa cropanus Tormmmsa : Q = qm

2.2.6

OnemeHTapHasi paboTa B TEpMOJINHAMUKE:

A = pAV

pAV

Boruncnenne paGotsl mo rpaduky mnpouecca Ha PV-

TuarpaMMe

2.2.7

[1epBblil 3aKOH TEPMOTUHAMUKH:

Q12 =AU;z + A1, = (U —Uy) + Ags

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

2.2.8

Bropoii 3akon Tepmoaunamuku. Heobpatumele mporeccsl

2.2.9

[TpuHumne! nevictBus TenaoBbix MammH. KIT/L:
)

g, g,

ZUHarp ZHaTD U Harp

r'|=




Makcumanbaoe 3Hauenune KII/I. [ukn Kapuo:

T.. —T. T
2.2.10 max N =Ny = — 2n ] zm
Tarp Tearp
YpaBHEHHE TEMIOBOro OanaHca:
3 SJIEKTPOAMHAMUKA
3.1 SJIEKTPUYECKOE I10JIE
OnexTpuszauys Tel U €€ MNPOSBICHUA. DJIEKTPUUECKHIM
3.11 3apsaa. /[IBa Bupma 3apsna. DJIEMEHTAapHBIA 3JIEKTPUYECKUN
3apsj. 3aKOH COXpaHEHUs JIEKTPUUECKOro 3apsaja
B3aumogeiictBue 3apsaa0B. Toueunsle 3apsiibl. 3aKOH
Kynona:
B OJIHOPOJIHOM BEIIECTBE C IUIIEKTPUUECKON
3.1.2
IIPOHULIAEMOCTBIO
e, 1 g,
Foplallel_ 1 el
&1 4nes, 1
313 Onextpudeckoe mnojne. Ero pgeiictBue Ha 3IJIEKTpUYECKHE
o 3apsi/ibl
Hanpsok€HHOCTB IEKTPUYECKOro MOJIs:
. F
CInpOGan?x
ITone ToueuHoro 3apsna:
E, = kL
314 r

OJTHOPOIHOE IOJIE:

-

E = const.




KapTunbsl TMHUN HAIPSKEHHOCTHU 3TUX TTOJIEH

3.15

IloTeHManbHOCTH SJICKTPOCTATHUYCCKOI'O I10JIA.

Paznoctn IMOTCHIIMAJIOB U HAITPSXKCHHUEC!

Az = q(¢ — P2) = —qAdp = qU.

[TorennmanbpHast dHEPrUs 3apsga B SICKTPOCTATUYECKOM

I10J1C.
W =q¢

IloTenmuan QJICKTPOCTATHUYCCKOI'O ITOJIA:

o=V
q

CBs3b HaprI)KéHHOCTI/I IMOJIsI U pa3HOCTU MMOTCHIHUAJIOB JIJIAA

OAHOPOAHOI'O JJICKTPOCTATUYCCKOI'O ITOJIA: U=Ed

3.1.6

[IpuHIUI Cyneprno3ULMY dIEKTPUIECKUX MOJIEH:

- - -

E=E1+E2+,¢ =¢1+¢)2+

3.1.7

HpOBO,I[HI/IKI/I B SJICKTPOCTATUYCCKOM II0JIC.
YcnoBue PaBHOBCCHUA 3aPAJ0B: BHYTPHU IIPOBOJHHUKA
EL=0

, BHYTPH U HA IOBEPXHOCTU IIPOBOJIHUKA ( = CONSt

3.1.8

JMdneK TpuKu B AIEKTPOCTATUIECKOM noie.

HHBHGKTPI/ILIGCKEI}I MPpOHHUIAEMOCTDb BCIICCTBA €

3.1.9

KonnencaTtop. D1eKTpOEMKOCTh KOHJIEHCATOpA:




<<

DNeKTPOEMKOCTb MIOCKOT0 KOH/IEHCATOpa!

£gyS
:—OZECO

d

Hapannenbﬂoe COCANHCHUC KOHACHCATOPOB:

q=1q +q2+...,U1 = U2 =""CHapaJIJI_Cl +Cz+

3.1.10 [TocnenoBarenpbHOE COSAMHEHNE KOHAESHCATOPOB:
U=U,+U . S
= U1 2...,q1—q2 —...,CHOCH—Cl CZ .
DHeprusi 3apsHDKEHHOr0 KOHJICHCaTopa:
U CU? 2
W, = @ _Ly_a
2 2 2C
3.1.11
3.2 3AKOHBI I[TOCTOSHHOI'O TOKA
Cuita ToKa:
7=24
3.2.1 Al a0
ITocrosuusmi TOK: | = const
Jlis moctostHHOT O TOKa = It
322 VYCII0BUS CYIIECTBOBAHUS JICKTPHYECKOTO TOKA.
o Hanpsoxkenune U u DJ1C E
3akon Oma 17151 yyacTka 1ernu:
3.2.3

I_U
"R




3.24

DnexTpudecKoe COIIPOTHUBJICHHE. 3aBUCUMOCTh
COIPOTHUBJICHHS OJJHOPOJHOTO IPOBOJHUKA OT €r0 JJIMHBI U

CCUCHMUAI. YI[GJ'ILHOC COIIPOTUBJICHHUEC BCUICCTBA.

l
R:p§

3.25

Ucrounuku Toka. 9/1C ncTOUYHMKA TOKA:

ACTODOHHI/IXCPUI

q

E =

BHyTpeHHee conpoTUBIEHUE HCTOYHUKA TOKA

3.2.6

3akoH Oma /17151 TOJIHOM (3aMKHYTOM) AJIEKTPUY €CKOM LIETIN:

E=IR+ Ir, otkyna

E.r

3.2.7

[TapannensHoe coeAMHEHHE IPOBOHUKOB:
I=11+12+..,Ul=U2=..,
1 1 1

— = —.
Rnapa}m Rl RZ

HOCJ‘IC}IOB&T@J‘ILHO@ COCOUHCHUC HpOBO]IHI/IKOB:
U=Ul+U2+..,I11=12=..,
RHOCJI = Rl + R2+...




3.2.8

PaGoTa snexrpuyeckoro Toka: A = [Ut.
3akoH [[xoyins — Jlenua:
Q =I?Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=7t

3.2.9

MomHOoCTh QJICKTPUYICCKOI'O TOKaA:

TemnnoBas MOIIHOCTb, BhIIEIIIEMAsl HA PE3UCTOPE:

p=rr=Z -1v
R

MoImHOCTE HCTOYHHUKA TOKA:

3.2.10

CBoOOAHBIE HOCUTEIM  JJIEKTPUYECKUX  3apsaloB B
MPOBOJHMUKAX. MeXaHU3Mbl TMPOBOJUMOCTH  TBEPABIX
METAJIJIOB, PACTBOPOB M PACIJIABOB 3JIEKTPOJIUTOB, Ia30B.

[TonmynpoBoaHuku. [10oaynpoBOAHUKOBBIN TUOL

3.3

MAT'HUTHOE I1OJIE

3.3.1

MexaHnndeckoe B3aUMOJEHCTBUE MAarHUTOB. MarHuTHoe
none. Bekrtop  marHutHOM — mMHAYKOMHU.  [[puHIMI

CYIIEpPIIO3ULINA MarHUTHBIX ITOJIEH:

B = Bl +B2+...

JluHMM WHAYKOUM MarHuTHoro mnois. KapTtuHa nuHUN
WHIYKIIUU MarduTHOTO o IIOJI0OCOBOI0O u

IIOJKOB oo6pa3H0ro ITOCTOAHHBIX MAarHuTOB

3.3.2

OnpiT Dpcrega. MarHuTHoe MoJie MPOBOAHUKA C TOKOM.




KapTI/IHa JIMHAH WHAYKOUU MArdvuTHOroO II0JIA JJIMHHOI'O
mpaMoro IMpOBOAHUKA u 3aMKHYTOTI'O KOJBbI EBOI'O

IMPOBOJHMKA, KATYHIKH C TOKOM

Cuna Amniepa, e€ HanpaBJIEHUE U BEJIUYMHA!
F, = IBlsina

3.3.3 IBlsina
, TJI€ 0. — YTOJI MKy HalpaBJIEHUEM MTPOBOJIHUKA U BEKTOPOM
B
Cuna Jlopenna, e€ HanpaBlieHUE U BETUYNHA!
Frop =1 q | vBsina
| ql vBsina
3.34 TJIe 0. — YTOJl MEX1y BEKTOpaMu
v
. JIBrkeHue 3apsKeHHOM YaCTHUIbI B OJJHOPOJHOM MarHUTHOM
oJe
3.4 OJIEKTPOMATHUTHAS MHAYKIINA
[ToTok BeKTOpa MarHUTHOW UHAYKIUU:
® = B,S = BScosa
BScosa
341
34.2 SIBnenue snekTpoMarHuTHOM MHAYKIUU. I J1C uHAYKIMT
3aKOH 3JIEKTPOMarHUTHOW nHayKkuun Papanes:
343 AD
E = - = —(I]:
Af).




¥ / I,

3JIC MHAYKIIMU B IPSIMOM TIPOBOJIHUKE JTHHOA |,

ABHXKYHIEMCA CO CKOPOCTBIO

-

v

B OJIHOPOJIHOM MarHUTHOM IoJjie B:
| E; |= Blvcosa

3.4.4 Blvcosa
, TJIe 0L — YTOJI MeXAy BEKTOpoM B 1 HOpmabio
n
K IIJIOCKOCTH, B KOTOPOM JIekKaT BEKTOPbI
Inv
TO
| E; |= Blv
3.4.5 [TpaBuno Jlenmna
NHIyKTUBHOCTB:
L= D
T
3.4.6 , o @ = LI
Camonnaykuus. 3/1C caMOMHIyKLIMU:
A
— — T
BN T

0




3.4.7

3.5

OJIEKTPOMATHUTHBIE KOJIEBAHWA 11 BOJIHBI

Konebatensubiii koHTYp. CBOOOJHBIE IJIEKTPOMArHUTHBIC
Kosie0aHus B UJI€aTbHOM KOJIe0aTeIbHOM KOHTYpE:

[a(7) = Gummsin( @ )

L’[’f] =g, = g, 008t + @) =1, cos(at +y)

®opmyna ToMcoHa:

T =2nVLC
351
, OTKyZa
2w 1
wn=—=—
T 4LC
CBs3p aMIUIMTYABI 3apsiaa KOHJEHcaTopa € aMILUIUTYAOU
CHJIBI TOKa TpH  CBOOOAHBIX  DJIEKTPOMArHUTHBIX
Kose0aHMUsIX B UeaIbHOM KoJiebaTeTbHOM KOHTYpE:
Lo
——
LE))
3aKOH COXpaHEHHs PHEPruH B UACAbHOM KOJe0aTebHOM
KOHTYDpE:
3.5.2
353 BoIHyX/1€HHbIE 3JIeKTpOMarHuTHbIE KojieOanus. Pe3onaHc
Ilepemennsiit  Tok.  IlpomsBojacTBO, mepemadya U
354 noTpedeHne dIEKTPUIECKON SHEeprun

cu? LI* cu? LI’
+ = mE = X — const.
2 2 2 2




CaoiicTBa JJIEKTPOMAarHUTHBIX BOJIH. B3anmnas

OpUCHTaAlUA BCKTOPOB B BHGKTPOMaFHI/ITHOﬁ BOJIHE B

BaKyyMe:
355 ..
ELBlc
356 [kana 3JEKTPOMATHUTHBIX BOJIH. [Ipumenenune
AJIEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpsimonMHEWHOE pacnpoCTpaHEHHUE CBETA B OJHOPOJHOU
cpene. Toueunslid HCTOYHUK. JIy4 cBeTa
3aKOHBI OTPAKEHUSI CBETA.
a=p
a
3.6.2
alp
T7777777777
3.6.3 [TocTpoenune n300paxeHNi B IIIOCKOM 3€pKaie
3aKOHBI IPEJIOMJIEHUS CBETA.
[Ipenomnenue caera:
nysina = n,sinf.
3.64 AOCONIOTHBIN IOKA3aTENb IIPEJIOMIICHU

Cc

Naec = v

OTHOCHTEIIBHBIN OKA3aTelb NPEIOMIICHUS




n, M
Noru =
1 V2

Xon srydel B IpU3Me.
\"1 = \": - ”1}'1 = Hz}.z
CooTHolleHHE YacTOT M COOTHOILEHWE JJWH BOJH IIpU

nepexoac MOHOXPOMATHUYCCKOIO CBETAa YCPE3 TI'paHULlY

pasaciia ABYX OIITUYCCKUX CPC:

3.6.5

nH,<mn )

n

unp

[TosHOE BHYTpEHHEE OTpaXkeHUE.

[IpenenbHplii yroi MoJHOr0 BHYTPEHHETO OTPAXKECHHUSL:

, 1 ny
Sinay, = =—
Noru ng

3.6.6

CoOuparone W pacceumBaloIlue JMH3bI. TOHKas JMH3A.

@DOKYyCHOE PACCTOSIHHE U OMTUYECKAsl CHUJIa TOHKOW JIMH3BI:

D_1
" F

3.6.7

®opMysia TOHKOH JIMH3BI:

1+1_1
d f F




F\ h
f

e

B ciydae paccenBaroien JIMH3bL:

3.6.8

1
D0 = F =—0,
D

Xop Jiy4ya, IpoLIEIIEero JUH3Y MO/ MPOU3BOIbHBIM yIJIOM
K e€ riiaBHOM ontuyeckor ocu. [TocTpoeHne n3o0pakeHHA
TOYKH U OTpe3Ka MPSIMO B COOUPAIOIINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTCEMax

3.6.9

doroanmapaT Kak onTuueckwii mnpubop. [ma3z  kak

OIITHYCCKasd CUCTEMA

3.6.

Wnrtepdepennuss  cBera.  KorepeHTHble  MCTOYHUKH.
VYcnoBuss HaOmMoOAEHUST MaKCUMyMOB M MHHUMYMOB B
UHTEp()EPEHIIMOHHOW KapTUHE OT JBYX CHH(A3HBIX

KOIr¢pCHTHLIX HCTOYHHUKOB!

MAaKCIIMYMET — A=2m

o Mo
MITHIIMYMBI — $=£2r1r+1_];_. m=0,£1,£2.£3

3.6.11

Hudpakuus csera. JudpakunoHHas peméTka. Y clIoBHE
Ha6JIIOILeHI/IH FNIaBHBIX MAKCHMMYMOB IIpH HOpPMaJIbHOM
MaJICHUd MOHOXPOMATHYECKOI'0 CBETa C JUIMHOW BOJIHBI A

Ha peméTKy ¢ nepuoaom d:




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

3.6.12 Jucnepcus cBeta
4 KBAHTOBAS ®U3UKA
4.1 KOPITY CKVJISPHO-BOJIHOBOM 1Y AJIU3M
411 I'unote3a M. Ilnanka o kBantax. ®opmyna [lnanka: E = hv
®otonbl. DHEprus (HoToHa:
E=hv= he _
=hv=—=pc
412 Nwmmynbc ¢oToHa:
_E _h h
P=C=0C ™2
413 ®oroapdexr. Omnbitet  AI.  CroseroBa.  3aKOHbI
o dboTordhdekra
VYpaBuenue Diinmrerina s hotodddexra:
E¢>0T0Ha = ABbIXOﬂa + EKPIHmaXI
rae,
hc
Ec])OTOHa hv = 7!
414
p . = hc
BBIXOJA — va - Axp
mv?
Exuimax = Zmax = eUsyy
JlaBneHue cBera.
4.1.5 JlaBneHne  cBeTa  Ha  MOJIHOCTBKO  OTPAKAIOLIYIO

IIOBCPXHOCTb u Ha IMOJIHOCTBIO IMOrJIoIAarouIyro




MMOBEPXHOCTh

4.2

OU3UKA ATOMA

421

[InanerapHas moaens aToMa

422

[Toctynater bopa. M3nyuenue u moriomieHue GOTOHOB MIPH

Mepexojie aToMa ¢ OJHOT0 YPOBHS SHEPruu Ha IPYyToi:

;jvﬂ‘”f = -Jii = |EH _E

.|‘l'

Y

™ |

423

JIunenyaTteie CEKTPHI.

CriekTp ypOBHEH 3HEPrUM aToMa BOJOpOJIa:

_ —1363B

Fu

E

"

, n=123, _.
n

4.3

OU3UKA ATOMHOI'O AIPA

43.1

Hyxnonnas mogens sigpa ['eitzenOepra — MBanenko. 3apsij

sapa. MaccoBoe uncio sapa. M3otomnsl

43.2

PannoakTHBHOCTE.

Anbda-pacnan:
A, A4 4
7 X—7-Y+ ,He

bera-pacnan.

OneKTpoHHBIN B-pacman:

A A [ J——
X Y+ je+v,

[TozutponnsIii B-pacna:
A A 0=, o,
s X—=>0Y + jé+ v,

l'amma-n3znyyenue

4.3.3

3aKOH paJuO0aKTUBHOIO pacnaja:
-t
N(t) =No*2T
IIycte M — macca pagnoakTUBHOrO BeniecTsa. Toraa

-t
m(t) =mgy* 2T
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SAnepHble peakuuu. [leneHue u CUHTES saep
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