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HOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma mno ¢u3MKe Ha YPOBHE CpEIHET0 00IIero oopa3oBaHus pa3padboTaHa
HAa OCHOBE TIOJIOXKEHHMM M TpeOOBaHWW K pe3ylbTaraM OCBOEHHS OCHOBHOM
obOpasoBarenbHON Tporpammbel, mpenctaBieHHBIX B @I'OC COO, a Takke ¢ yd€Tom
dbenepanbHOl paboyeil mporpamMmbl BocnuTaHus M KoHIenuuu npenoaaBaHusi yueOHOTO
npeamera «®us3uka» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit deneparum,
peaIn3youMx OCHOBHbBIE 00pa30BaTEIbHbIEC TPOTPAMMBI.

[Iporpamma 10 ¢Qu3uke ompeAenser oO0sA3aTENBHOE MPEIMETHOE COACpKAHHE,
YCTaHaBJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUSI TEM U Pa3eioB YUYEOHOIrO
npeaMera ¢ y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM y4eOHOIro
npouecca, BO3PACTHBIX OcoOeHHocTel oOyuwarounuxcsa. I[Iporpamma mno ¢usuke pga€r
NPEACTAaBICHUE O MLENAX, COJEpKaHUHM, OOIIel cTpaTernu OOy4YeHHUs, BOCIUTAHUA U
pa3BUTUsI O0yYarOIMMXCsl CpeAcTBaMH ydeOHoro mnpeamera «Duszukay Ha yriIyOJIEHHOM
YPOBHE.

N3ydyenne kypca GU3MKM YIIyOJIEHHOTO YpPOBHS TIO3BOJISIET pEAlM30BaTh 3ajauu
npo(heCCHOHATIPHOM OpUEHTAllMM, HAMpaBICHO HA CO3/IaHUE YCIOBUM IJIsl MPOSBIICHUS
CBOMX MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN KaKIbIM O0y4YaroIIUMCs, KOTOPbIE
HEOOXOAMMBI IJIi TMPOAOKEHHS 00pa30BaHUs B OpraHu3alusax Mpo(ecCHOHATbHOTO
o0pa30BaHMsl 10 Pa3IMYHBIM (PU3UKO-TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIbEHOCTSM.

B nmporpamme no ¢usuke onpenensroTcs IUIaHUPYEMbIE Pe3yJbTaThl OCBOCHHS Kypca
Gu3MKN Ha ypOBHE CpeAHero oOLero oOpa3oBaHUs: JIMYHOCTHBIE, METAIlPEIMETHBIE,
npeaMeTHble (Ha yriayOnéHHoMm ypoBHE). HaydHO-MeTon05I0rMueckoil OCHOBOW  Jis
pa3paboTKu TpeOOBaHUM K JIMYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM pe3yJbTaTaM
0o0ydJaronmxcsi, OCBOMBIIMX IMporpamMmy T0 ¢U3HKE Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMs Ha YIriIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-/1E€ATEIbHOCTHBIN MOIXO/I.

[Iporpamma 1o pu3MKe BKIIIOYAET:

IJIaHUPYEMBIE PE3YNbTaThl OCBOEHUS Kypca (U3HKU Ha YIIyOJIEHHOM YpPOBHE, B TOM
YHUCIIe MPEIMETHBIE pe3yIbTaThl 10 ToAaM O0ydeHHUs;

coJiep)kanue yuyeOHoro npeamera « Pu3ukay 1mno rogam o0ydeHus..

[IporpamMma 1o ¢u3Mke MMEET MPUMEPHBIM XapakTep W MOXKET ObITh HCIOJIb30BaHa
YUUTENSIMUA (PU3UKH 17151 COCTABJICHUS] CBOMX PAa0OUYUX MPOTPaMM.

[Iporpamma 1o (u3uMKe HE CKOBBIBAET TBOPYECKYID WHHIIMATUBY Y4YUTEIeHd U
IPENOCTABISET BO3MOYKHOCTH I pEaJU3allHd Pa3IMYHbIX METOAUYECKUX IOJIXOJI0B K
IpenoAaBaHuio (PU3MKU Ha YriyOJEHHOM YPOBHE MPH YCIOBHM COXPAHEHUS 0053aTelbHON
YaCTH COJEpKaHMs Kypca.

du3zrka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPUPOJbI, BBICTYNAas B KadyecTBe
y4eOHOro MpeAMeTa B WIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJAJ B CHUCTEMY 3HAaHHM 00
okpyxatomeMm mupe. [IIKombHbINH Kype GU3HKH — CUCTEMOOOPA3YIONTUI JIsI €CTECTBEHHO-



HAy4YHBIX Yy4eOHBIX NPEIMETOB, TIOCKOJbKY (HU3NYECKHE 3aKOHBI JIeKaT B OCHOBE
NPOIIECCOB M SIBJICHMI, H3y4aeMbIX XHUMHUEH, Ouonoruei, (usmueckoi reorpadueii u
actpoHoMuel. Mcronb30Banne M aKTUBHOE MMPUMEHEHHE (DU3MUECKUX 3HAHUM ONpEeAeTnio
XapakTep W OypHOE pa3BUTHE pPa3HOOOPa3HbIX TEXHOJOTUH B cdepe DHEPreTHKH,
TPAHCIIOPTa, OCBOECHUS KOCMOCA, TIOJIYYEHHsS HOBBIX MAaTEpUaJOB C 3aJaHHBIMU
cBoiicTBamu. M3ydenne (U3MKH BHOCUT OCHOBHOW BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MUpa oOywaromierocsi, B GOpMHUpOBaHHE YMEHUN MPUMEHITh HAyUHBIN
METO/1 MO3HAHMSI MIPY BBITIOJIHEHUH UMH YY€OHBIX HCCIIEIOBAaHUM.

B ocHOBY kypca (pu3MKu Ha YpOBHE CpeAHero oo01ero o0pa3oBaHusl MOJIOKEH P UICH,
KOTOPBIE MOKHO PacCMaTpyBaTh KaK MPUHLIHUIIBI €70 OCTPOEHUS.

Hoen yenocmuocmu. B COOTBETCTBUU C HEU KypC SBIISIETCS JIOTHUECKU 3aBEPIIEHHBIM,
OH COJIEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKH, BKIIFOYAET KaK BOIPOCHI KIACCHUECKOM,
TaK U COBPEMEHHOU (DU3UKHU.

Hoea zenepanuzayuu. B cooTBeTCTBUM C HEMl maTepuall Kypca (U3MKA OOBEIUHEH
BOKpYT (hu3myeckux teopuil. Beaymum B Kypce siBisiercs (popMUpOBaHHUE MPEACTaBICHUN
0 CTPYKTYPHBIX YPOBHSIX MaT€pUH, BELIECTBE U MOJIE.

Hoea  cymanumapuzayuu. EE  peanmmsanus  NOPEANOJIaraet  UCIOJIb30BAaHUE
IYMaHUTapHOTO MOTEHLKada (U3NYECKON HAyKH, OCMBICIIEHUE CBSA3U Pa3BUTUS (PU3UKHU C
pa3BuTHEM OOIIEeCTBAa, a TaKXKEe C MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMU MU
AKOJIOTUYECKUMH MPOOIEMaAMHU.

Hoea npuknaonou nanpaenennocmu. Kypc (usuku yriayOoi€HHOTO  ypOBHS
IpeanojgaraeT 3HAaKOMCTBO C IIMPOKMM KpPYIOM TEXHHYECKMX M TEXHOJOTHYECKUX
IIPUJIOKEHUN H3YYEHHBIX TEOPUM M 3aKOHOB. lIpum 3TOM paccmaTpuBarOTCs Ha YpPOBHE
oOLIMX MPEICTaBICHUNA U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoen 3xonozuzayuu peamusyercsi NMOCPEACTBOM BBEIECHHUs JJIEMEHTOB COAECPKAHMS,
NOCBSLIEHHBIX JKOJOTMYECKHM MpoOJieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C
pa3BUTHEM TEXHUKM M TEXHOJIOTUH, a Takxke OOCYXIEHHUS MpoOJeM palrOHAIBHOTO
IPUPOIONOIB30BAHUS U SKOJIOTMUYECKON OE€30MaCHOCTH.

OcBoeHMe coAepkaHus MPOrPaMMBbI 1O (PU3UKE JTOJDKHO OBITh MOCTPOEHO HA MPUHITUIIAX
CHUCTEMHO-/IEITEIbHOCTHOrO moaxona. [ns ¢usuku peanuzauus STUX MPUHIUIIOB
O0a3upyercs Ha HCIOJIb30BAHUM CAMOCTOSATENBHOIO HJKCHEPUMEHTa KaK TMOCTOSHHO
nencTBytomero ¢akropa yuebnoro mporecca. [ yriny0iaEHHOro ypoBHS — 3TO CHCTEMa
CaMOCTOSITENIBHOTO ~ YYEHHMYECKOrOo  AIKCIEPUMEHTa,  BKJIIOYAIOMIETO  (PPOHTAJBHBIC
YUYEHMUYECKHUE OIBITHI TP U3YYEHUH HOBOI'O Marepuaia, JadbopaTopHbie padOThl U pabOThI
npakTtukyMa. [Ipyu 3ToM BO3MOKHBI J]Ba criocoda peanu3anuu Gu3ndeckoro nmpaktukyma. B
MEPBOM cllydae MPaKTUKyM MpoBoautTcs aubo B koHie 10 m 11 kimaccos, nmmbo mocrie
IEPBOTO M BTOPOrO MOJYroAWd B Ka)XIOM M3 3TUX KiaccoB. Btopoit cmocod — 310
UHTErpanus paboT MpakTUKyMa B CUCTEMY JJaOOpPaTOPHBIX pabOT, KOTOPHIE MPOBOJSATCS B
npoliecce uzydeHus: paszaena (temsl). [Ipu aTomM moj paboramMu MpakTUKyMa MOHUMAETCs



CaMOCTOSITEJIbHOE HCCIIEIOBaHUE, KOTOPOE MPOBOAMUTCS MO PYKOBOJCTBY CBEPHYTOIO,
00001EHHOTO BHj1a 6€3 MOIIaroBoi HHCTPYKIIUH.

B mporpamme no ¢usnke cucrema y4eHHUYECKOT0 SKCIIEPUMEHTa, JTa00paTOPHBIX padoT U
MpaKkTUKyMa TIpe/CTaBlieHa €IWHbIM TMepeuyHeM. BpiOop TeMaTUKu JUisi 3TUX BHUIOB
YUYEHMUECKUX MPAKTUYECKUX paboT OCYLIECTBISETCS YyYaCTHUKAMU 00pa30BaTEIbLHOTO
mpolecca UCXo/s U3 OCOOCHHOCTEH MOYPOYHOTO IJIAHHUPOBAHHUS M OCHAIICHUS KaOMHETa
¢usuku. [Ipu »>TOoM oOecneunBaeTcs OBIAJCHUE OOYYAIOIIMMUCA YMEHUSIMH IMPOBOAUTH
NpsIMbIE U KOCBEHHBIE M3MEPEHUsI, UCCICAOBAHMS 3aBUCUMOCTEN (PU3NYECKUX BEIMYUH U
MIOCTAHOBKY OIIBITOB 110 TPOBEPKE MPE/TI0KEHHBIX THIIOTE3.

Bonbiioe BHUMaHue yaensieTcsl pelieHUIo pacu€THRIX U KaueCTBEHHbIX 3a/1ay. [Ipu sTom
JUIS pacyE€THBIX 3a7ad TMPUOPUTETOM SIBISIOTCS 3aJayd C SBHO 3aJaHHOW W HESIBHO
3aJaHHONW (PU3MYECKON MOMENBI0, TO3BOJSIONIME TMPUMEHSATh H3yYEHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3zelia Kypca, TaKk U UHTErpUpysl IPUMEHEHNE 3HAHUN U3
pa3HbIX pasnenoB. [l KauyecTBEHHBIX 3a7ad MPUOPUTETOM SBJISIOTCS 3aJaHus Ha
oOBsICHEHUE/TIPE/ICKa3aHne TPOTEKaHWs  (PU3MUECKHX SIBICHUA ©  TPOIECCOB B
OKpY’Karollen *KU3HU, TpeOyrolue BpIOOpa PU3NIECKON MOACIH JJIsl CUTyalluy MPaKTUKO-
OpPUEHTHUPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu DPI'OC COO k wMarepuasbHO-TEXHUUYECKOMY
oOecrieyeHnI0 y4eOHOro mpouecca Kypc (U3MKU YrIyOJIE€HHOTO YPOBHS Ha YpPOBHE
cpenHero oo1iero 0opa3oBaHus TOJDKEH U3ydaThCsl B YCIOBUSIX MPEIMETHOrO kabuHeTa. B
KaOuHeTe (U3HKK JIOJDKHO OBITh HeoOXxoaumoe JsabopatopHoe oOOpyJoBaHUE IS
BBITIOJIHEHUS YKa3aHHBIX B MpPOTrpaMMe MO (PU3MKE YUCHHUYECKUX OMBITOB, JIAOOPATOPHBIX
paboT 1 paboT MPaKTUKyMa, a TAKKeE JEMOHCTPAIMOHHOE 000PY/I0BaHNE.

JleMoHCTpalMOHHOE 000pyAoBaHue (OPMUPYETCS B COOTBETCTBUM C MPUHLHUIIOM
MUHUMAJIBHON JOCTaTOYHOCTH M 00ECIEeYNBAET MOCTAHOBKY MEPEUUCICHHBIX B MTPOrpPaMMe
no (QU3MKE KIIOYEBBIX JIEMOHCTpAIMi I HCCICNOBAHUS HW3YYaeMbBIX SBICHUUA U
IPOLIECCOB, SMIUPUUYECKUX U (PYHTAMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX PUMEHEHHI.

JlabopaTopHoe 000pyIOBaHUE )i YUCHUYECKHX MPAKTUYECKUX paboT dopMupyeTcs B
BUJIC TEMAaTHUYECKUX KOMIUIEKTOB M 00eCreunBaeTcs B pacuéTe OJJHOTO KOMITJICKTa Ha JIBYX
oOyyarouuxcs. TeMaTnyeckue KOMIUIEKTHI JJaOOpaTOPHOro 00OpYAOBaHUS JTOKHBI OBITh
MIOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BAHUH AHAJIOTOBBIX M HU(POBBIX MPHOOPOB, a
TaK)Ke€ KOMITbIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIC ITU(DPOBBIX JabopaTopuil.

OCHOBHBIMHU TICJISIMHU H3y4eHUS PU3UKHU B 001IeM 00pa30BaHUU SBIISFOTCSI:

dbopMupoBaHHE WHTEpECa U CTPEMIICHUS OOYYaIOIIUXCS K HAaydHOMY H3YYCHHIO
MIPUPOJIBI, PA3BUTHE X WHTEIUIEKTYyabHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAYYHOM MeTojJe To3HaHus U  (OpPMUPOBAHUE
HCCJIEIOBATENFCKOTO OTHOILICHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMHpOBaHNE HAyYHOTO MHUPOBO33PEHUSI KAaK pe3yjbTaTa M3y4YEHHUS OCHOB CTPOCHUS
MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;



dbopMupoBaHUE YMEHHUI OOBSICHATDH SIBICHUS C MCIOJIb30BaHUEM (DU3MUECKUX 3HAHUN U
HAy4YHBIX JI0KAa3aTEJIbCTB;

dbopMupoBaHHE MPEACTABICHUN O poiu (U3HKHU Ui PA3BUTUSA JPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TMPEACTaBICHU O BO3MOXKHBIX cdepax Oyaymeld mnpodeccruoHambHOMN
JESITEIbHOCTH, CBSI3aHHBIX C (DU3MKOW, MOATOTOBKA K JalIbHEHIIEMYy OOYYEHHIO B HTOM
HaIlpaBJICHUMU.

JlocTikeHre 3THX 1elield oOeclieuyuBaeTcs pPEIIeHUEeM CIEeAYIOIUX 3aJad B IpoIlecce
U3Yy4YeHUs Kypca (PU3UKHU Ha YPOBHE CPEJIHEro 00I1Iero o0pa3oBaHus:

NpUOOpETeHNEe CUCTEMbl 3HAHUU 00 OOHMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSIX, BKJIIOYAS MEXAHUKY, MOJIEKYJISAPHYIO (PU3HKY, DJIEKTPOJUHAMUKY, KBAHTOBYIO
(U3HUKY U 3JIEMEHTHI ACTPO(U3UKY;

dbopMHUpOBaHHE YMEHHM NPUMEHSATh TEOPETHUECKUE 3HaHUS Uil  OOBICHEHUS
dbu3nUecKkux SBICHUW B TMPUPOAEC U Uil TMPUHATHS TNPAKTUYECKUX PpEIICHUN B
MMOBCEIHEBHOM YKU3HH;

OCBOCHHME CIIOCOOOB PEIIEHUS pa3IMYHbIX 3aJad C $SBHO 3aJaHHON (PU3HUYECKOU
MOJIEJIbIO, 3a/a4, MOJIPa3yMEBAIOIIMX CAMOCTOSITEIBHOE CO3JaHue (PU3HUYECKOW MOMEIIH,
aJIcKBaTHOM YCIIOBHSIM 33/1a4d, B TOM YHKCIIE 33/1a4 UHKEHEPHOTO XapaKTepa;

MOHUMaHUE (PU3UYECKUX OCHOB M TPHUHIIUIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKHX MPOLIECCOB, UX BIMSIHUS HA OKPYXAIOLIYIO CPENY;

OBJIAJICHUE METOJaMU CAMOCTOSITEIBHOTO IUIAHMPOBAHUS M TPOBEACHUS (PU3NYECKUX
HKCIEPUMEHTOB, aHaJlM3a M MHTEpHpeTauud MHGOpMaIUH, ONpeneseHHs] JOCTOBEPHOCTU
NOJIyYEHHOTO pe3yJsbTaTa;

CO3/IaHUE YCIIOBUU ISl PAa3BUTHS YMEHHU IMPOEKTHO-UCCIEAOBATEIBCKOM, TBOPUYECKON
NEesTEIbHOCTH;

pa3BUTHE UHTEpeca K cpepaM MpoPpecCuoHAIbHON AEATEIbHOCTH, CBI3aHHOM C (PU3HKOM.

B cootBerctBuu ¢ TpeboBanusimu DPI'OC COO yrnyOnéHHBIN YpOBEHb H3yUCHHUS
yaeOHoro mpenMera «Dusnka» Ha YpOBHE CpPEIHEro OOIIero obOpa3oBaHUs BhIOMpaeTcs
o0yJarouMMucs, IUIAaHUPYIOIIMMU TPOAODKEHHE O00pa3oBaHUs 10 CHEUUAIbHOCTIM
(U3UKO-TEXHUUECKOTO TTPOQHIISL.

Ha wu3yuenue @usuku (yrinyOn€HHBIA ypOBEHb) Ha YpPOBHE CpEOHEro OOIIero
obpazoBanusi orBonutcsa 340 gacos: B 10 ximacce — 170 gacoB (5 wacoB B Henmenio), B 11
kiacce — 170 yacoB (5 4acoB B HEZEINIO).

[Ipeasaraempiii B mporpamMme 1o (U3MKE NEpeueHb JA0OPATOPHBIX M MPAKTUUYECKUX
paboT ABISIETCS PEKOMEHIOBAHHBIM, YUUTENb JI€JaeT BbIOOP MpoBeAeHUsl 1a0b0paTOpPHBIX
palboT U OMBITOB C YUETOM UHIUBUIYaIbHBIX 0COOEHHOCTENH 00yUaOIINXCsl.

COAEPXKXAHUE OBYUEHUA

10 KIIACC



Pazngen 1. Hayunbiit MeTOA O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalIbHAs HayKa o npupoje. HayuHslil MeTo/ MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

OKCIEpUMEHT U TEOopus B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl u3MepeHusi (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEpUTEbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (aOCoNIOTHAsT W
OTHOCHUTEJIbHA).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIIECCOB (MaTepUalibHasi TOYKA,
abCOJIOTHO TBEPAOE TENO, WACalbHAS >KUIKOCTb, HJICANBHBIA Ta3, TOYECUHBIH
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €r0 MpUMEeHUMOCTH. Dusndeckas
TEOpHs.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHne cuiibl TOKAa M HANPSHKEHUS B LEMU TMOCTOSHHOTO TOKa MpH
MTOMOIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH TP IIOMOIIN KOMIIBIOTEPHBIX JATYUKOB.

Pasnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Panuyc-BekTop MaTepuagbHOM TOYKH, €ro IPOEKIMU Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemenienne, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHHUE MaTepuajbHOW TOUYKH, WUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEpUaIbHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHUsA. J[BrmKeHUe Tena,
OpOIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHH M UX TpaduKy.

KpuBonnHeitHoe  nBMKEHUE. J[BUKEHHWE  MaTepualbHOW TOYKM IO
OKPYXHOCTH. YTJOBasi M JuHEHHas ckopocTh. Ilepmon m vacrora oOparieHus.



[lenTpocTpeMuUTENIbHOE (HOPMAJIBHOE), KAacaTelIbHOE (TaHT€HIMAIbHOE) U TOJIHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBW)KCHUE CHApsANIOB, LEMHbIE, MIECTEpPEHYATBIE M PEMEHHBIE INEPEAAyH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mogenbs cucteMbl OTCUETa, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

CriocoObl uccie1I0BaHus TBUKEHUN.

Nnnroctpanus npeaesbHOro NEPEX0/1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HabGmronenue ABMKeHUs Tena, OPOIIEHHOTO IMMOJ YIJIOM K TOPU30HTY H
TOPU30HTANBHO.

HamnpapieHnue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEW, TPACKTOPUH, CKOPOCTEN IBHXKEHHUS OJTHOTO M TOTO XK€
TE€Jia B Pa3HBIX CHUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

N3yueHne HEPaBHOMEPHOTO ABMXKEHUS C IETbIO ONpEeICHUsS MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUH
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHM IMPU PABHOYCKOPEHHOM
JIBUOKCHUU.

WU3mepenne  ycKOpeHUss ~ CBOOOJHOrO  majeHHs  (PEKOMEHIO0BaHO
WCIIOJIb30BaHKe TIU(PPOBOI 1a0OPATOPHH).

W3yuenune nBWXEHHS Tena, OpOIIEHHOTO TOpu30oHTaNbHO. I[IpoBepka
TUIIOTE3bl O TIPSMOM TPOMOPIUOHAIBHOW 3aBUCUMOCTH MEXIY JaJIbHOCTHIO
MOJIETA ¥ HAYAJIbHOM CKOPOCTHIO TEJA.

N3ydeHne JIBWXKEHHUS Tella MO OKPY)XHOCTH C TOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Teproaa OOpareHus: KOHMYECKOTO MasTHHKA
OT €ro napaMeTpoB.

Tema 2. lunamuxa.

[lepBeii 3akoH Hprorona. MHepumaneHble cuctemsl otcuéra. [IpuHumn
otHocutenbHOCTH ["anunes. HeuHepimanbHble cUCTEMBI OTCYETa (OMpEAEIICHUE,
IPUMEDBI).

Macca tena. Cuna. [IpuHImn cynepno3uuum Cuil.



Bropoi 3axkoH HeroTOoHa 111 MaTepuanbHOM TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOWU MAaCCHI.

Cuna tspkecTu. 3aBUCHMOCTh YCKOPEHHsSI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ TIOBEPXHOCTHIO IUIAHETHI W OT reorpapuueckod MmUpoTHl. J[BHKeHHe
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec tema, aBmxkymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHUs CKOJIBKEHUS U CUJa TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKECHHS.

Masnenue. I'mapocrarnyeckoe aasienue. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JBU)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMI OTHOCUTENIBHOCTH.

Kauenune aByX HWIMHAPOB WIHM IIAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K Telly CWI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3AUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U ITAICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHMS Opycka I0
HAKJIOHHOM IUTOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €r0 MAcCCHlI.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAKOIIUX B NMPYKUHE U
PE3UHOBOM 00pa3sIie, OT ux AehopMaIiuH.

N3ydeHne NBUKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTOU 4Yepes
NETKui OJIOK.



N3mepenne koddduimenta TpeHHs MO BETWYHHE YIIIOBOTO KoddduimenTa
3aBucumMocTu Fr,(N).

HccnenoBanue nBXEHUS OpycKa MO HAKIOHHOM MIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCHU BpauieHus. llnedo cuibl.
CrnoxeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TshkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TeENA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCHI: KPOHILITEWH,
CTPOUTEINIbHBIN KpPaH, peIIETUYaThIE KOHCTPYKIIUH.

Jlemoncmpayuu.

Y ciioBust paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMuUKyMm.

HccenenoBanve yciloBUM pPaBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAIlCHUS.

KoHcTpynpoBaHHe KpOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 mexanuke.

Nmnynbsc MaTeprualibHOM TOYKH, CUCTEMbI MAaTEPUAJIbHBIX TOUYEK. L[eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIBCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUYkW. [IpeacraBiieHMe O COXpaHECHHHU
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU YHEPTUU MATEPUATIBHOU TOUYKMU.

[loTeHmanbHble W HEMOTEHIMANbHbIE CUIbL. [loTeHIManbHas >Heprus.
[ToTenmumanbHas sHEprus ynpyro nedopMupoBaHHOW TPy uHbL. [loTeHImanpHas
JHEPrus Tela B OJHOPOJHOM TIpaBUTAUMOHHOM Imone. [loTeHuumanbHas 3HEprus
T€Jaa B TPABUTALIMOHHOM I0JIE€ OJHOPOJIHOTO IIapa (BHYTpHU U BHE miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.



CBsi3p pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

VYupyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymm s MACANbHON >KUAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN SHEPTUH.

TexHHUYeCcKue yCTPOMCTBAa M TEXHOJIOTUYECKUE MPOLECCHI: JIBUKEHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOE KaTaHHE Ha
KOHbBKax.

Jemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KUHETUYECKOM M MOTEHUHAIBHON SHEPIHi IIpH
JEHUCTBUU Ha TEJO CUJIbI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHHE SHEPTUH [TPU CBOOOTHOM MaICHHH.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padomol, RPAKMUKYM.

M3mepeHnne nMIrysbca Tejia o TOpMO3HOMY ITyTH.

W3mepenune cuibl TATH, CKOPOCTU MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHHE U3MEHEHUSI UMITYJIbCa TeJla C UMITYJIbCOM CHUJIBI.

HccnenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBHH.

N3MepeHne KHHETUYECKON IHEPTUU TEJIa 10 TOPMO3HOMY Iy TH.

CpaBHeHHME W3MEHEHUS NOTEHUUATbHON 3HEPTUU NPYKUHBI C paOOTON CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TP JABMXKEHHM Tella MO0 HAKJIOHHOU
IJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPpMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbiITHOe oOocHOoBaHue. Jluddysus. bpoyHoBckoe nBmkeHue. Xapakrep
JNBWKEHUS W B3aUMOJEWCTBHMS 4YacTHI] BewecTBa. MoJenn CTpOEHUs TIa3oB,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE AITHX
Mozeneii. Macca u  pasMmepbl Mojekyd (atomoB). KonuyecTBo BeliecTBa.
[ToctostnHast ABorazpo.

TennoBoe paBHOBecwe. TemmepaTypa u cmocoObl e€ u3mepenus. Illkama
temneparyp Llenbcust.

Mopnenp uaealbHOIO ra3a B MOJEKYJISIPHO-KHHETHYECKOW TEOPUU: YACTHUILIBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.



['a3oBbie 3akoHBL. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
temneparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoiiecchl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduyeckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3pb  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CpEHEM
KMHETUYECKOW SHEPrUuel MOCTYyNaTEIbHOIO TEIIOBOTO IBUKEHUS €€ YACTHII.

TexHuyecknue yCTpONCTBA W TEXHOJIOTHYECKHE MPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopnenu ABUKEHUS YaCTHIL] BEIIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Juddy3us xuaKocTen.

Mogens onbita llTepHa.

[IpuTsKeHUE MOJIEKYI.

Mopenu KpucTauIn4ecKuX peeToK.

HabGnrogenue u nuccieoBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccenenoBanue 1mporecca YCTaHOBJIEHUS TEIUIOBOIO PABHOBECUS IIPU
TEIJI000MEHE MEXTy TOPSYEH U XOJIOTHOU BOJIOM.

M3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3ydyeHnne n30X0pHOTO Mpolecca.

N3ydenne nzobapHOTro mpoiiecca.

IIpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (TJ]) cucrema. 3amaHue BHEUIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON cUCTeMbl. BHelHne u BHyTpeHHUe napaMerpsl. [lapamerpsl
TEPMOJIMHAMHYECKOW CHCTEMBI KaK CPEIHWE 3HAYEHUs BEJIMYWH, ONHCHIBAFOIIMX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauanmo TtepmoanHaMuku. (CamMOnpOW3BOJIBHAA — peJIaKCalUs
TEPMOAMHAMHYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.

Mopnenps wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenaeneeBa—KianepoHa M BbIpaXeHUE JUIsI BHYTPEHHEH JHEPTHH.
YcnoBrsi MPUMEHUMOCTH 3TOM MOJEININ: HHA3KAsl KOHIEHTpAUUs 4acCTHULl, BBICOKHE



TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTruyd OJHOATOMHOTO MJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUUECKUE MPOIIECCHI.

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

Temnonepegaya  kak  cnoco0 — M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJHOCTD, U3TTyUYCHHUE.

KomnuectBo Ttemnorel. TennoéMKocTh Tena. YAelbHas W MOJISIpHas
TETJIOEMKOCTH BEIIECTBA. YpaBHeHHMe Maliepa. YenbHas TEIIOoTa CrOpaHus
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aauabaTHOM IpoIiecce.

[lepBblii 3aKkOH TepMOAMHAMHUKW. BHyTpeHHsst »sHeprus. KonmuecTBo
TEIUIOTBI W paboTa Kak Mepbl U3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMBbI MPOXOIUT
eMHCTBEHHAs aanabara. AGCONIOTHAS TeMIeparypa.

BTtopoii 3akOH TEpPMOJMHAMUKH i1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIe! nercTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTUYECKHE ACTIEKTHl MCIOJIb30BAHUS TEIUIOBBIX ABUrarteineil. TemnoBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHEP, JU3ENbHBIA W KapOIOpaTOpHBIA JABUTATENH, TapoBas TypOuHa,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIJIOBBIX» OTXOJO0B C
MCIIOJIb30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIUBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu ainadaTHYeCcKOM PacIIupPEHUN.

Bo3nymHoe orauso.

CpaBHeHME yAECTBHBIX TEIUIOEMKOCTEH BEILIECTB.

CniocoObl U13MEHEHUSI BHYTPEHHEH YHEPTUH.

HccnenoBanne aaunabaTHOTO Ipoliiecca.

KomrmbroTepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HN3mepeHnne yaenbHON TEMIIOEMKOCTH.



HccnenoBanue npoliiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBSA3M DHEPTHM MEXKMOJICKYJSIPHOTO B3aUMOJCHCTBUS U
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamms. lcmapeHue W KUIeHWE. Y AeNbHas
TEIJIOTa Mapoo0pa3oBaHUA.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIEPATYPhl KUTICHUS OT AaBICHUS
B JKUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWMCTB
KpuctaiuioB. [lmaBieHne W Kpuctalm3anus. YJIelbHas TEIUIOTAa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Casur. Monyns FOnra.
[Ipenen ynpyrux aedopmarmii.

TemoBoe pacimupeHue KXUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacumpenre. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUYKUHA
TEIJIOBOTO paclIMpeHHUsl Tell (Ha KAYECTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEpryn B (ha30BBIX MEPEX0IaAX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. KodphuimeHT MmOBEPXHOCTHOTO HATSHKCHUS.
Kanusspasie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmaunBaHue.

Kanumisipasie sBiIeHUS.

Mopaean HEeHBIOTOHOBCKOM JKHUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHuUs U IUIABJICHUS! KPUCTAINIMYECKOTO BEIECTBA.

Buaer nepopmarmii.



Hab6mronenune manbix nedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomuol, RPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

W3mepenne yaenbHON TEIIOTHI IUIABJICHUS JIb/A.

M3y4yeHue CBOMCTB HACHIIIEHHBIX I1APOB.

H3mepenne aOCOMIOTHOW BIaKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 puirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenne monyis FOnra.

HccnenoBaHue 3aBUCHUMOCTH — JAeopMali  pPEe3MHOBOrO obOpas3ua  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMu KA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHil 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, NHMAIIEKTPUKA W MOJYIPOBOJHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS BJIECKTPUUYECKOTO
3apsna.

BsaumopaeiictBue 3apsanoB. Todyeunsle 3apsaasl. 3akoH KyioHa.

Onextpudeckoe noje. Ero neficTBue Ha 3JEKTPUYECKHE 3apsibl.

HanpsokéaHocts  anektpuueckoro  moisd.  [IpoOueiii  3apsna.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MoJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTh MOTEHIMATIOB U
HanpspbkeHue. [loteHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHnman snexTpocraTnyeckoro nosist. CsA3b HANPSHKEHHOCTH MOJIS M Pa3HOCTH
NOTEHIMANIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY AJIEKTPUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsKEHHOro mo 00bEéMy Imiapa. [lose paBHOMEPHO 3apsiKEHHOM
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH 3TUX MOJEH U
DKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHUE PABHOBECHS 3aPsI/IOB.

JlvonekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.

Konngencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coennHeHNE KOHIeHCaTOpoB. [locmenoBarensHOe cOeqMHEHNE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHACHCATopa.



JIBr>keHUE 3apsyKEHHOM YacTUIlBI B OJTHOPOJAHOM 3JIEKTPUYECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE DJIEKTPONpPHOOpOB,
KOHJIeHCaTOphbl, reHepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIC 3aPSKEHHBIX IIIAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsIKEHHBIX MIACTHUH.

Monensb anekTpocratnyeckoro reueparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOKCTBO U JEUCTBUE KOHICHCATOPA MOCTOSHHOM U MIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJIS 3apKEHHOTO KOHJIEHCATOpa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxkcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

OueHka cui B3auMOJEHCTBUS 3apsyKEHHBIX TEI.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAILIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH MTOTEHIINAJIOB (HampsHKEeHMST ) pu
MOCJIEA0BATEILHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. IlocmoanHulil 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusl cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsixenne U u DJ1C £ .

3akod OMa U1 ydacTKa MEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JJIMHBbl W TUIOIIAAM MONEPEYHOTO CEUCHMUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapaJuieIbHOE, CMEIIAHHOE COEJUHEHHE MPOBOJHUKOB.
Pacuér pazBeTBIE¢HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenua.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.



OJIC u BHyYTpEeHHee CONPOTHBJIECHUE HMCTOYHHMKA TOokKa. 3akoH Oma mid
MOJMHOW (3aMKHYTOM) DJJIGKTPUYECKOW I1enu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambIkanue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUMK IJIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS ML PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COITPOTUBIICHHUS IPU IIOCTOSIHHOM
HaIPSHKCHUM.

[Ipssimoe uzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

CrnocoObl coelMHeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanue pa3sHOCTH MOTEHIMATIOB MEXAY IOJKOCAMU HMCTOYHHMKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanre CMEMAHHOTO COEMHEHNS PE3UCTOPOB.

N3mepeHne yAeIbHOr0 CONPOTUBIIEHUS ITIPOBOIHUKOB.

HccnenoBanve 3aBUCHUMOCTH CHJIBI TOKA OT HANpPsDKEHUS UL JIAMIIbI
HaKaJIUBaHMUSI.

YBenuueHue npejesia usMepeHus ammnepmerpa (BoJabTMETpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC ragbBaHMUYECKOro 3J€MEHTa OT BPEMEHHU
IIPU KOPOTKOM 3aMBbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMH MCTOYHHMKA TOKA
OT CUJIbI TOKA B LICTIH.

HccnenoBanrie 3aBUCUMOCTH MOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3uunvix cpeoax.

DneKTpuyeckass MPOBOJUMOCTh  PA3MYHBIX  BEIIECTB.  DJEKTPOHHAsS
MPOBOJIUMOCTh TBEPJIBIX METAJUIOB. 3aBUCUMOCThH COINPOTHUBICHUS METAJIOB OT
TeMriepaTypbl. CBEpXIpOBOAUMOCTb.

DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOctBeHHass U npUMeCHas POBOJAUMOCTh
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.



ONEKTPUYECKUd TOK B 3JIEKTPOJUTAX. DJIEKTPOJIUTAYECKAS JUCCOLIHALMS.
OnekTponus. 3akoHsl Dapajes s AIEKTPOIH3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUIIBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyecknue yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: Tra30pa3psiaHbIe
JaMIbl, SJIEKTPOHHO-Iy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJIEHUSI METAILUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papazes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB ¥ NOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HaGmronenue amexTposusa.

M3mepenue 3apsiia OJHOBAJIIEHTHOTO MOHA.

HccnenoBaHve  3aBUCMMOCTH  COIPOTHBIICHHS — TEPMOpE3HCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOIBT-aMIIEPHON XaPAKTEPUCTUKU THO/A.

Du3nYecKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEIUUYHMH C UCIHOJIb30BAaHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpPKa MPEMIOKEHHBIX TUNOTe3 (BBIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

Nzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCSI C YUETOM COJIEPIKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTe€MaTHKH, OUOJIOTHUH, XUMUHU, TeOorpapuu U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
no3nanuA: SBICHUE, HAYYHBIH (akT, rumoresa, (pusnueckas BETUUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHE, OSKCHEPUMEHT, MOJCIUPOBAHUE, MOJIENb, HW3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE PUOOPHI, IU(pOBast 1abopaTopusl.



Mamemamuxka: peumieHue CUCTeMbl ypaBHeHMH. JluneilHas QyHKUUS,
napabona, runepOona, ux rpaQuKyd U CBOWCTBA. TpHUroHOMETpHUecKue (PpyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BeKTopsl 1 MX IPOEKLUK Ha OCU KOOPAHMHAT, CII0)KEHUE BEKTOPOB.

Buonozua: mexannueckoe IBWKEHUE B KUBOW MpHUpoae, Aupdys3usi, ocMoc,
TEIJIOOOMEH JKMBBIX OPraHM3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpensl,
yTHWIH3auusl OHMOOPraHMYECKOTrO TOIUIMBA Il  BBIPAOOTKH  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
JIIEKTPUYECKUE SIBICHUS B XKUBOU MPUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYIL,
MOJIb BEIIECTBA, MOJISIpHAs Macca, IOJIy4eHHE HaHOMAaTepUaloB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEIl, KUAKOCTEN M ra3oB, KUIKUE KPUCTAIUIbI, JICKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

TI'eozpaghua: BnaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABW)KEHUN C HMCIOJIB30BAHHMEM MEXaHU3MOB,
y4€T CyXOro M JKHUJKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUU
(KpOHIITEWH, peméryarble KOHCTPYKLNHU), UCIOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE€), IBUraTellb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHAULIMOHEP, TEXHOJIOTUU
MOJIy4YEHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsaHble JIaMIIbl, TOJIYIPOBOIHUKOBbIE PUOOPHI, T'AJIbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHamMuKa.

Tema 4. Maznummnoe noae.

B3auMopnelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. I[IpuHomn cynepno3unuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIMH.

MarnutHoe 1oJie MPOBOAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuina JlopeHnua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSAKEHHON YaCTULIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

MaruauTHoe 1noje B BeuiecTBe. DeppoMarHeTuku, napa- U IUaMarHeTUKH.

TexHH4eckre YyCTpPOMCTBA W TEXHOJOTMYECKUE IMPOLECChl: MPUMEHEHUE
MMOCTOSIHHBIX MarHuToB, AJIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.



Hemoncmpauyuu.

Kaptuna 7uHHMA  WMHAYKOMM ~ MAarHATHOTO — IIOJISL  IIOJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KaptrnHa nMHUI MarHMTHOM MHIYKIWH MOJIA JJIMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

Jevictrue cumbl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

HabGnronenue nBm>XeHUs My4yka 3JI€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NEHUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHATORJIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenenoBanre MarHuTHOTO IOJI [IOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (GeppOMarHeTUKOB.

HccenenoBanne n1eMCTBASI NOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW UHIYKIIUU HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexmpomazHumnas uHOYKYu.

SIBeHne ANEKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOMN
naaykuun. OJIC wHAyKIMU. 3aKOoH SIEKTpOMarHUTHOM uHAyKuuu Dapanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJC uHAYKUMM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylllka WHIYKTUBHOCTM B LIENU IOCTOSIHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOUHIYKIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOIMYECKHE IMPOLECCH: MHAYKLIHUOHHAS
I€4Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM MOJIE
3eMuIH.

Hemoncmpayuu.

HaOmronenue siBfieHust 3JIeKTPOMarHUTHOM MHIYKITUH.

Uccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKA.

[IpaBuiio Jlenna.

[TaneHue MarauTa B alIOMUHUEBOH (METHOM) TpyoOe.

SIBneHne cCaMOMHIYKIIUH.



HccnenoBanne 3aBucumMoctd IJ[C caMOMHIYKUHMH OT CKOPOCTH W3MEHEHHS
CHJIbI TOKA B IICTIH.

Yuenuueckuii 3kcnepumenm, 1abopamopuvie padomol, NPAKMUKYM.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OrnpeneneHne MHAYKIIUM BUXPEBOTO MArHUTHOTO TIOJISI.

HccnenoBanue siBICHUS] CAMOUHAYKIIUH.

COopka MOJIeTu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarensHas cucrema. CBoOOIHEIE KOIcOaHM.

[Mapmonndeckue kosnebanusi. Kunemarnueckoe U JUHAMUYECKOE OIKCAHUE.
DHepreTUuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JTUHAMHYECKOT'0 OIMCAHUS TapMOHUYECKUX KOJICOAHUHN W3 MX DHEPreTUUeCKOro U
KMHEMaTHU4YECKOIO OMMUCAHMUS.

Ammumntyna u (dasza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOAHHI €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra koneOanuid. Ilepron ManbiX CBOOOJHBIX KoOJieOAHMI
MaTeMaTH4YeCKOoro MmasTHuKa. Ilepros CBOOOMHBIX KOJeOaAHUN MPY>KUHHOTO
MasITHUKA.

[Tonsarue o 3aTyxarwmux kKojaebanusx. BeiHyXIeHHbIe KOeOaHus. Pe3oHaHc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOICOQHUSI.

TexHu4eckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, YacChl,
Kadelld, My3bIKaJbHbIC HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3amnuch kK01e0aTeIbHOro ABYKEHUS.

HaOmronenre HE3aBUCMMOCTH TIeproa MajlbIX KoJeOaHWM Ipy3a Ha HUTH OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii U 3aBUCUMOCTH TIEpHo1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

UccnenoBanne KojebOaHWW Tpy3a Ha MacCUBHOM TIPY)KHUHE C IEJIBIO
dbopmupoBaHUs MPEACTaBICHUHN 00 UACATBPHON MOJICIN MTPYKUHHOTO MasTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanre BoIHYXICHHBIX KOJICOAHUI.

HaGmronenue pezonanca.

Yuenuueckuii skcnepumenm, nabopamopmsie padomeul, npaKmuKym.

W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO U MPYKUHHOTO
MAasITHUKOB.

N3yueHne 3aKOHOB JIBUKEHUS TeJIa B XOJIe KOJeOaHU! Ha yIIPyroM IMojBece.



N3yyeHue ABMKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MAsSTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHiA.

HccnenoBaHue BbIHYKIEHHBIX KOJICOAHUH.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJICKTPOMAarHUTHBIE KOJCOAHWS B
UJeaIbHOM Kosie0aTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsia KOHJAEHCaTopa ¢ aMIUIMTY/I0M CHJIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHMsI SHEPTUU B UI€aIbHOM KOJIE0AaTEIIbHOM KOHTYPE.

3aryxaromue JJIEKTPOMATrHUTHBIE Kosie0aHusl. BeIHyX1€HHBIE
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOIIHOCTE MEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3iudHoi dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycOWabHBI NIEPEMEHHBIA TOK. PE3MCTOp, KOHIEHCATOpP M KaTyIlKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOIO0 TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneanbupiii Tpanchopmarop. IlpousBojacTBo, mnepemauya MU moTpebiIeHHE
AIIEKTPUYECKOUN SJHEPTUH.

OKOJIOTUYECKHE PHUCKU IIpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B ITIOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T'€HEPATOP NIEPEMEHHOI0 TOKA, IMHUU JJIEKTpOIIepe1ay.

Jemoncmpayuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopenb 3JIEKTPOMarHuTHOTO TEHEpaTopa.

BbiHyXIeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUS.

Pe3ucTop, Karymka MHAYKTHBHOCTH M KOHJIEHCATOp B LIENHM NEPEMEHHOIO
TOKA.

Pe3onanc mnpu MOCIIENOBATENIBHOM COEAVMHEHUWH PpE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

YCTpoiicTBO ¥ IPUHITUT ICUCTBUS TpaHCPOopMaTopa.

Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit saxcnepumenm, nadopamopnoie padomuol, nPAKMUKyM.

Nzyuenue tpanchopmaropa.



HccnenoBaHre NEPEMEHHOIO TOKAa 4YEpe3 MOCIEAOBATEIbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 3;1eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMHM MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMazHUNHbLE G0JIHbI.

MexaHudeckue BOJHBI, YCJIOBHS HX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPAcCHpOCTPAHEHHS M JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpa)K€HHUE, MpeJoMJICHUE, UHTepdepeHus U
nudpaxims.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOIIEN CPEIBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B JJIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anys, HHTepdepeHuns u qudpakuus.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DNEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHUYecKue YyCTPONCTBa M MNPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHa, Tenepon, CBU-neusn,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJIH.

Koneobuomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTBD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUN.

Habmroienue oTpakeHus: U NpeoMIICHUsSI MEXaHUYECKHUX BOJIH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKHUX BOJIH.

AKYCTHYECKHI pE30OHAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

HabGnrogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
Y4aCTOTON KOJeOaHMIA.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)keHue,
npesioMJIeHUE, MoJspu3anus, Judpakuus, nHTephepeHIIus.

Oo6HapyxeHue nHPpakpacHOro U yIbTpahroIECTOBOTO U3ITYUEHUMH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuyeHue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.



[IpssMOIMHENHOE pacupOCTPaHEHHUE CBETA B OJHOPOAHOU cpene. Jlyd cBera.
To4yeuyHbIll HICTOYHUK CBETA.

OtpakeHne cBera. 3aKOHbI OTpakeHus1 cBeTa. [locTpoeHne n3o0pakeHui B
riockoM 3epkaie. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTeNb
npesnomMieHus. OTHOCUTENbHBIA MOKa3aTelb npeaoMiieHus. [1o0cTOSHCTBO 4acTOThI
CBETA M COOTHOLIEHWE JUJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully pa3zena IByX ONTUYECKUX CPE/l.

Xon nyueit B mpusme. ducnepcusi cBera. CioxkHBI cocTaB 0eloro cBeTa.
IBer.

[lonHoe BHyTpeHHEEe oTpaxkeHHe. [IpenenpHbI yroa MmoJHOTO BHYTPEHHETO
OTPaKECHMUS.

CobOupatounie u pacceuBaromive JuH3bl. ToHkasg numH3a. DoKycHOe
paccTossHUE U ONTUYECKas CWIa TOHKOW JIMH3bl. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSL TOHKOW C(EpUYECKON JIMH3bI OT €€ IeOMETPUU U OTHOCHTEIHLHOIO
ITOKA3aTeIs MIPEJTOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xox Jy4a, NMPOLIEAIIETO JIMH3Y MOJ IIPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOM B
cOOMpAIOIUX U PACCEUBAIOIIMX JMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. lIpuMmepsl Knaccuyeckux
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOMIOACHUS
INIABHBIX ~MaKCMMyMOB TIpM NAJEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PAKIMOHHYIO PEIIETKY.

ITonsapusanus csera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE ITPOLIECCHI: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTHUKH, BOJIOKOHHASI ONTHKA, AU(PPAKINOHHAS pPEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanne npesioMIIeHNs CBETA.

HabnrogeHnue nojJHoro BHyTPEHHETO OTpakeHHs. Mojenb CBETOBOIA.



HccnenoBaHre XO0Ja CBETOBBIX IYYKOB 4YE€pe3 IUIOCKONAPALIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIna, TeJIeCKOona.

HaGmronenue natepdepeHinm cBera.

HabGnronenue BeTOB TOHKUX IJIEHOK.

Habmonenue nudpakiuu cBeta.

N3yuenne nudppakiIMOHHON PEIETKH.

HabGmrogenue nudpakiimoHHOTO CIIEKTpa.

HabGmronenue nucnepcuu ceera.

HabGnronenue noasipu3zaluu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJISl M3YUYEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepeHune noka3aress npeioMIeHUs CTEeKIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepennie POKyCHOrO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHUsl B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3BI.

[Tosryuenue n300pakeHUsl B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMUYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEpPEpeHInN 1 MOJISIpU3alii CBETa.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINY JIA3ePHOTO U3TyUCHUS HA IBYX IIETSAX.

HabGmronenune nucnepcun.

HaOmnronenue u ucciaegoBanue qu(ppakiimOHHOTO CIIEKTpa.

N3Mepenue InrMHbI CBETOBOUM BOJIHEI.

[Tonydyenue criekTpa U3ITy4eHHUS] CBETOIMO/A MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['paHnbl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku.  Iloctynarel
CHeuaibHOW TEOPUH OTHOCUTEILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  mHTepBail.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKPAILIEHUE JITIUHBI.

DHEPrusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPrUEl U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTHUs
MIOKOSI.

TexHUYeCKHe YCTpPOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEH 3aPAKEHHBIX YACTHLI.



YyeHnueckui IKCIEPUMEHT, JIaOOpaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DJHEPrUU  PEJSITUBUCTCKUX  dYacTull (1o
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM IT0JIC).

Paznen 7. KBantoBasi pusunka.

Tema 1. KopnycKynapro-6011060ii 0yanu3sm.

PaBHOBEeCHOE TEIIOBOE M3IIy4YeHUE (M3JIydyeHUE aOCOIIOTHO YEPHOTO Tena).
3akoH cMmemnienust Buna. 'unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dorordpdext. OnbiTel A. I'. CroneroBa. 3akonbl poTodPdekra. YpaBHeHHE
OuinmrenHa 1 poroaddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenne cBeta (B YACTHOCTHM, [aBJIGHHE CBeTa Ha a0COJIIOTHO
MOTJIONIAIONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHOCTh). OmbiTel 1. H.
JleGenena.

BousiHoBBIE cBOMCcTBA yacTull. Bosnbl ne bponns. Jlnuna BoiHb! 1e bpoiis u
pa3Mepbl 00JacTH JIOKaIM3aluu JABWXKYylIelcsa dactuubl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka usmeperrii B Mukpomupe. COOTHOLIEHUSI HEONPEAETEHHOCTEN
['eitzenbepra.

TexHuyecknue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
doTosneMEeHT, (HOTONATYMK, TYHHEIBHBI MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Jemoncmpayuu.

®oTo3(dQdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeMHETro (poTodddekra.

HccnenoBanrie  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKmMuKym.

Hccnenosanne Gporopesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe uccienoBanust pororddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OneIThl IO MCCIEAOBAHUIO CTpoeHus aroma. [lmanerapHas monenb aroma
Pezepdopna.

[Toctynater bopa. M3nyyenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OJTHOTO YPOBHS DHEPIUU Ha JPYTrOM.

Bunel cnexktpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrioHTaHHOE U BBIHYXJICHHOE U3JIydeHHe cBeTa. Jlazep.



TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Habmroienue nuHenvaThiX CIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHne JJIMHBI BOJHBI 1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

HaOmronenue mmHe4aToro crnekTpa.

HccnenoBanue cnekTpa pa3peXeHHOI0 aTOMAapHOIO BOJIOPOJA U U3MEPEHUE
nocrosinHon Pundepra.

Tema 3. Qusuka amomHO20 A0PaA U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa [eiizenOepra—lMBanenko. 3apsa siapa. MaccoBoe
quCio saapa. M30Torsl.

PannoaktuBHOCTE. Aubda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacman. ['amma-n3nydyeHue.

3aKOH pPaAMOAKTHBHOTO pacmnaza. PaauoakTWBHBIE HM30TONBI B IPUPOJE.
CBolicTBa MOHU3HUPYIOLIEr0 H3JIy4eHHs. BiusHuEe paanoakTHBHOCTH Ha >KUBBIC
opranu3mbl. EcrecTBeHHBbIN (poH n3nydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sajipe. SaepHbie cuibl. Jlepekt Macchl sapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AIEPHON YHEPIETUKHU.

Mertozpl peructpaliyi U UCCIIEI0OBAHUS JJIEMEHTAPHBIX YACTHII.

@yHIaMEHTaJbHbIE B3aUMOJCHUCTBUA. bapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenune o CrangaptHoi Mmonenu. KBapk-riatooHHas MOAENb aJpOHOB.

@uzuka 3a npenenamu CrangaptHoil mMoaenu. TéMHass Marepus U TEMHas
DHEPIusl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHYECKUE MIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSIIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpeKOB 4acTUIL (MO0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPUZNKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (HM3UKH JUIsi OOBSICHEHUS TIPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIILHOCTA. BHYTpeHHEE CTpOcHHE
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raigakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€31H0r0 HEOa HEBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeeHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o0uIeHNe U cucTeMaTU3alus COJEp KaHUsl pa3iesioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
¢duzuka», «JIEMEHTbl ACTPOHOMUHU U aCTPOPUZUKI.

Ponp ¢u3ukm u acTpoHOMHH B SKOHOMHUYECKOW, TEXHOJOTMUYECKOM,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
(duznyeckoil Teopuu, posib GU3NYECKON TeOpUHu B (POPMUPOBAHUU TPEICTABICHUN
0 (pu3muecKol KapTUHE MHUpPaA, MECTO (PU3NUECKOW KapTUHBI MHUpa B OOILIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€l ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXE€CTBO. BEKTOPBI M MX MPOEKUMU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBWKEHUS B SKMBOM TNPUPONE, SKOJOTMYECKHE PUCKHM TpH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIINYECKAs! CTPYKTypa TBEPIABIX
TEJd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOM pEIIETKH, CHEKTpaIbHbIN
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
(boToCchEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3JIEKTpoJIBUTaTENb SIKOOU, reHepaTtop MEepeMEHHOro TOKa, MHIYKIMOHHAs Ieub,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi Oarapesi, CIyTHUKOBBIE
PUEMHMKH, JIEPHAsA DQHEPTETHKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.

INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yabTaTbl OCBOCHHsS YydyeOHoro mnpeamera «Dusuka»
JOJKHBI OTPakaTh TOTOBHOCTb M CIIOCOOHOCTh 00YYarOIIMXCsl PYKOBOACTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTalUi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHUHCKOIrO OOIIECTBAa, PACIIMPEHUE KUZHEHHOIO
OMbITAa M OMbITA JEATEIbHOCTH B IMPOILIECCE PeaM3allMd OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

rpa’AaHCKOI0 BOCIIUTAHUA:

e C(OpMUPOBAHHOCTh TIPaXJAHCKOW  MMO3MLIMH  OOy4YarolIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO 00OIIECTBA;

e IMPUHATHE TPAJAULMOHHBIX OOIIEYEIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TPAKIAAHCKOTO
oOllecTBa, Yy4yacTBOBaTh B CaMOYIpaBlIeHMHM B 0Opa3oBaTEIbLHOMN
OpraHu3allly;

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

e TOTOBHOCTb K TYMaHUTAapPHOW U BOJIOHTEPCKOW NESTENBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS:

e chOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
NaTpUOTHU3MA;

e IIEHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHKEHHIM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLICHMBATH CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBbIE HOPMBbI U ILIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHHE JIMYHOIO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyILIETO.

3CTETHYECKOr0 BOCIIUTAHMA:



ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIKOYAsA JCTETHKY HAYYHOIO
TBOPYECTBA, PUCYIIETO (PU3HNUECKON HAyKE.

TPYAOBOTO BOCIIUTAHUS .

MHTEpEC K pa3nuuHbiM chepam mpodeCCHOHATBHON ACSITEILHOCTH, B TOM
YHClie CBS3aHHBIM C (U3MKOH ¥ TEXHHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu B peain30BhIBaTh COOCTBECHHBIC
KU3HCHHBIC TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nactu (PM3MKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTHYECCKOI0 BOCIIMTAHUA

C()OPMUPOBAHHOCTH 3KOJOTMYECKON KYJIBTYpBl, OCO3HAHHE TIJI00AIBHOIO
XapakTepa 3KOJOTMYECKUX IIPO0IIeM;

IUIAHUPOBAHWE M OCYIIECTBICHHE ACHCTBUN B OKpPYXAlOLIEH cpele Ha
OCHOBE 3HaHUS LEJIEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHre ONbITa JEATEIbHOCTH 3KOJOTMYECKOM HANpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HMKe.

IHEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOW JNESITEIBbHOCTH, TOTOBHOCTH B TIpOIlecCe
U3y4eHUs (PUBUKK OCYIIECTBIATh MPOEKTHYI0 U HUCCIEI0BATEIbCKYIO
NeSATEeIbHOCTh MHIUBUIYATIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENBbHO  (OpMyIHMpOBaTh U aKTyalIM3UpOBaTh  MpoOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU NEATENbHOCTH, 3aJaBaThb NapaMeTpbl U KPUTEPUU HUX
JOCTUKEHUS,

BBIBJISITh 3aKOHOMEPHOCTM U TPOTUBOPEUYUS B PacCMaTpUBAEMBbIX
bu3NUeCcKuX SIBICHUSIX;

pa3palaThIBaTh IUIaH pEHICHUs TPOOJIEMbI C YUETOM aHAIM3a UMEIOLIUXCS
MAaTEpUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTaTOB LENSM, OLIEHUBATh PUCKU MOCIEACTBUM 1€ATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIeM.



Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

BJIa/IETh HAYYHON TEPMUHOJIOTHUEH, KIFOUYEBBIMH MOHATUSMU U METOJAMHU
busznuecKoil HayKu;

BIAJE€Th  HaBbIKAMU  Y4YEOHO-HCCJIENOBATENLCKOM U MPOEKTHOMN
NeSATEeIbHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
CoJIepKaHusl, MPUMEHEHHIO Pa3INYHBIX METOJ0B MTO3HAHUS;

BIAJCTh BHUAAMH JIEATEILHOCTH IO TIOJYYEHHUIO HOBOIO 3HAHMS, €ro
UHTEPHpETalUU, MPeoOPa30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX
CUTyallUsIX, B TOM YHCJIE€ MPU CO3JIaHUU Y4EOHBIX IMPOEKTOB B 00JIacTU
bu3uKy;

BBISIBJISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyalW3UpOBATh 3ajady,
BBIJIBUTATh THUNOTE3y €€ pelIeHus, HaXOAUTh apPTyMEHTHI  JUIs
JTIOKa3aTelIbcTBa CBOMX YTBEP KICHUM, 3a/1aBaTh MapamMeTpbl U KPUTEPUU
peIIeHNUS;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ PEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHNUE B
HOBBIX YCIIOBUSIX;

CTaBUTb M (POPMYIUpPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3HECATEIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nunopmanueii:

BJIa/I€Th HABBIKAMHU MOJyuyeHUs MH(pOpMaluuu (PU3MUECKOrO COAep KaHUA
U3 HUCTOYHHKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalu3, CUCTEMATU3AIMI0 M WHTEPHPETALHI0 HH(YOpPMALMU Pa3IUYHBIX
BUJIOB U (DOPM TNPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh CpEACTBa HH(POPMALIMOHHBIX W KOMMYHHUKallMOHHBIX
TEXHOJOTHMA B  PEIICHWH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN 3SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
THUYECKUX HOPM, HOpM HH(OPMALIMOHHON O€30MacHOCTH;



CO3/1aBaTh TEKCThI (PU3MUECKOrO COJIEP)KaHUSA B Pa3IMUHBIX (opMaTax C
yu€TOM Ha3Ha4yeHHs WHGOpMAlMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAJIBHYIO (POPMY TPEICTABICHUS U BU3YyAIHU3AIIH.

KoMMyHMKaTHBHBbIE YHHMBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

OCYILECTBIATh OOIIEHME Ha YypokKax (U3UKM MU BO BHEYPOUYHOH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C MCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIEeCTBA  KOMaHIHOM |
WHIUBUYAIbHON paOOThI;

BbIOMpaTh TEMATHUKy U METOJbl COBMECTHBIX AEHCTBHI C yu€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
NEUCTBUM, paCIPENEISATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJIAaJa M KaXKJOTO Y4YaCTHUKAa KOMaHIbl B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OIEHUBATH HUAEH C TO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallusiX,  HpOSBIATH  TBOPYECTBO W  BOOOpakeHHE,  OBIThH
WHULMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOATEJIBHO  OCYIIECTBIISATh  NTO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTu (GU3MKK W aCTPOHOMHU, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTABJIATH TUIAH PEUICHUS! PACUETHBIX M KaYECTBEHHBIX
3a/iay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUYETOM HMEIOITUXCS
peCypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

Jienath OCO3HAaHHBIA BBIOOp, apryMeHTHPOBAaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;



c1oco0cTBOBaTh (YOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAULMUA B 00JIaCTH
(Gu3MKHN, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHBIN HHTEJIEKT:

JIaBaTh OIIEHKY HOBBIM CUTYAIUSAM, BHOCUTh KOPPEKTUBBI B I€SATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABATEIBHOW pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JIEMCTBUI M MBICIUTEIBbHBIX MPOIIECCOB, UX PE3YIbTATOB U
OCHOBaHUI;

HCIIOJIB30BaTh MPUEMBI pedIIeKCHU JIJIi OIEHKH CUTyallud, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OILICHUBATh PUCKA U CBOEBPEMEHHO MPUHHMATh PELICHUS IO HUX
CHIDKCHHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHTHI JPYTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA ONTHOKH.

B mpomecce mocTMKEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeIHEro oOmero ooOpa3oBaHusi y OOydYaroUIuxcs

COBEPIIICHCTBYETCS OMOIIMOHATbHBIH UHTEIUICKT, MIPEITOJIAr A0 ITHIA
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWs,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TIOHMMAaTh  CBOE

HMOIIMOHAJIBHOE COCTOSTHUE, BUIETh HAINPABIEHUS PA3BUTHS COOCTBEHHOM
AMOILIMOHAIILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHNUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE ITPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIOCOOHOCTh aJalTHPOBATHCS K
HMOIIMOHAJIBHBIM WM3MEHEHUSIM U MPOSBISATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBALIMU, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTUKEHUIO L[EIIN
U yClexy, ONTUMHU3M, HHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh, UCXOs U3
CBOMX BO3MO>KHOCTEH;

HOMIIATUHU, BKJIIOYAIOUIEH CIOCOOHOCTh TMOHHMMATh  3MOLIMOHAJIBHOE
COCTOSIHUE JAPYIMX, Y4YWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIICHMS,
CIIOCOOHOCTH K COYYBCTBHIO M COTIEPEKNBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTH  BBICTPaWBATH
OTHOUIEHUSI C JAPYTMMH JIOJbMH, 3a00TUTHCS, NPOSBISITH HWHTEPEC WU
paspemarb KOHQIUKTHI.



[MTPEJAMETHBIE PE3VJIbTATBI

K xoniy oOyuenusi B I0 knacce npeqMeTHbIE pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUN:

NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JITHYECKOM cdepax NesTeIbHOCTH
4eJIoBeKa, POJib U MECTO (DM3HKU B COBPEMEHHON Hay4HOU KapTHHE MUPA,
3HaYCHHE OINHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJISIPHON (PU3UKU U TEPMOJMHAMUKHU, pOJib (PU3HMUECKON TEOpUH B
(GbopMUpPOBAHNY NIPEJICTABICHUN O PU3NYECKON KapTUHE MUPA;

pazinyaTh YCJIOBUSL NPUMEHUMOCTH MoOJENed (U3MYecKux Tel U
IPOLIECCOB (SIBJICHMM): WHEpLMAIbHAs CHCTEMa OTCYETa, a0COIIOTHO
TBEpIOE TEJO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JIBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO ynopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOJIIOTHO HEYNPYTroe CTOIKHOBEHMSI, MOJEIHU Ia3a, >KUJIKOCTH
U TBEPAOro (KPUCTAILIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsj,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyaTth ycioBHs (TpaHUIbl, 00JIaCTH) MPUMEHHUMOCTH (PU3UUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YAaCTHBIX 3aKOHOB;

aHANM3UpPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U SIBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBHKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpazoBaHus ['anmunes Ui CKOPOCTH M TEpeMELICHHUS,
3akOoHbl HplOTOHA, TpPUHLIMI OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMHPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
DHEPrUM, CBSI3b PadOTHI CUJIbI C M3MEHEHHEM MEXaHMYECKOW 3HEpruu,
YCIIOBHSI PABHOBECHS TBEPAOrO TeEia), IPU STOM  HUCIOJIB30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHUsS] HUMIYJbCa H
MEXaHUYECKOUN 3HEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBbIE MPOILIECCHI U SIBICHHUS, UCTIOIb3YS
ocHoBHble moJokeHHs MKT wu 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIBHOTO Ta3a CcoO CpeaHen
KUHETUYECKOW DSHEpPruel TEIIOBOTO JBWKEHHUS M KOHLEHTPALMEN €ro
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEIIECTBA CO CpPEIHEH KUHETUYECKON
DHEPruer TEMIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO



raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenaeneeBa—Kianeiipona, mnepBbIdA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BaTh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHAIM3UPOBaTh M OOBACHATH DJIEKTPUUYECKHE SIBICHHUS, HUCIOIB3YS
OCHOBHBIE TOJIOXKEHHUSI Y 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHUHUII CYNEPHO3ULHNHN DIEKTPUUYECKUX
MOJIEM, IPU ATOM YyKa3blBas YCJIOBUS NPUMEHMMOCTH 3akoHa Kyrona, a
TaK)K€ IMPAKTUYECKH Ba)KHBIE COOTHOIIEHHUA: 3aKOHbl OMa ig ydacTka
LHENA W U1 3aMKHYTOM DJIEKTpUYECKOW nemnu, 3akoH Jxoynsa—JIeHna,
npaBuia Kupxroda, 3akonsr apajes A1 31€KTpoIn3a);

ONMKCHIBATh (PUBUYECKUE TMPOILIECCHl U SIBJICHUS, HMCIOJb3Yys BEITUYUHBI:
IIEPEMEIIECHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CHIIA,
MOMEHT CHJIbI, JaBJEHUE, IOTEHUUAJIbHAsl DJHEpPrusi, KHHETHYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIA TSDKECTH, CUJIa YIOPYTOCTH, CUJIa TPEHUS, MOIIHOCT,
SHEprusl B3auUMOJEHCTBUS Tena ¢ 3eMi€id BOMM3U €€ TOBEPXHOCTH,
sHEprusi ympyroil gedopmanud MPYKUHBI, KOJIUYECTBO TEILIOTHI,
abCoJII0THAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSSA
OHEPrUs WACATHOTO OJHOATOMHOTO rasa, paldoTa HACAIBHOTO Trasa,
OTHOCUTEJIbHAs BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEIioBOro
JBUTATEIIS; AIEKTPUUECKOE T0JIe, HAIPSAKEHHOCTD 3JIEKTPUYECKOTO TOJI,
HaMpsHOKEHHOCTh TMOJIST TOYEYHOTO 3apsiia WM 3apsHKEHHOTO Iiapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHMAT 3JIEKTPOCTATHYECKOrO OIS,
pa3HOCTh  MOTEHIMAJOB, AJEKTPOJABIKYIIAs CUJa, CWiIa  TOKa,
HalpssKeHWE, MOIIHOCTh TOKa, JJEKTpUYecKass €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, CONPOTHUBIIEHUE YYacTKa LENH C MOCIEIOBATEIbHBIM U
NapajuleNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AJIEKTPUUECKOTO OIS
KOHJIEHCATOpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUMA:
MEXaHMYECKOE JIBUKEHUE, TEIJIOBOE JBUKEHHUE 4YaCTUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE HIBHkeHUe, nudpy3us, UclapeHue,
KUIEHHE U KOHJEHCAIs, TUIaBJIeHHE U KPUCTAIU3allisl, HAllPaBJI€HHOCTh
TeIUIonepeaadu, JIEKTpU3alrs TeJl, SKBUIIOTCHIIMAIBHOCTh MMOBEPXHOCTU
3apSYKEHHOTO TPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOIN BEIHMUUHBI OT
OpYrol C  WCIOJb30BAaHUEM  IMPSAMBIX  HU3MEPEHHI, TMIpU  ITOM



KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOTYyYECHHOU
3aBUCUMOCTH (U3NYECKUX BEIMYMH B BHUAEC TpapUKOB C YUYETOM
aOCOIIOTHBIX MOTPEITHOCTEN U3MEPEHUH, JeNIaTh BEIBOJBI IO pe3yJibTaTaM
UCCIIEJOBAHMSI;

IPOBOJNTH KOCBEHHBIE WM3MEPEHUS (PU3MUECKUX BEIMYMH, NIPU ITOM
BbIOMpaTh ONTHMAJBHBIA METOJ W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOANUTDH ONBITHI 110 IPOBEPKE MPEIIOKEHHON TMIIOTE3bI: TUIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIU3UPOBAThH
IOJIy4YEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUMOTE3bI;

coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEJOBATENIbCKOM M MPOEKTHOM JNEATEIbHOCTH C MCIIOJIb30BAaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(u3MYEeCcKOil MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUECKON MozeNnu, OTBeYawIlled TpeOOBaHUAM 3aJauH,
OPUMEHATh  (OPMYINbI, 3aKOHBbl, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nYeCKUX TEOpPUl TpPH MCMIOJIH30BAHUM MATEMAaTHUYECKUX METO/I0B
pelIeHus 3a/1a4, IPOBOAUTH PACUEThl HA OCHOBAHUHM UMEIOIINXCS TaHHBIX,
aHaJIM3UpPOBaTh PE3YyJbTaTbl M KOPPEKTUPOBATH METOJbl PEUICHUS C
y4€TOM TOITYYEHHBIX PE3YJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIEHUI ¢ ONOpPOi Ha U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

OPUBOJUTH TMPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
NESTEIbBHOCTH 4YEJIOBEKa, CBA3AHHOM C (PU3NYECKUMHU MPOILIECCAMHU, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyYHbIe CIOCOOBI paboThl ¢ MHQOpMAIHEH (PUIUIECKOTO
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMAaLMU, CTPYKTYPUPOBAHUS U UHTEPIPETAIINH
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC yMEHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJIeKBAaTHO OIICHWBATHh BKJIAJ] KaXJOrO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.

K xoumy oOydenust B 11 knacce mpeaMeTHBIE PE3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTEIbHOCTU YeJIOBEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAy4YHOW KapTHHE MHpA, POJib aCTPOHOMUH B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa U  JAJIBHEWIIEM HAY4YHO-
TEXHUUYECKOM Pa3BUTHUU, 3HAUCHHUE OIMHUCATEIILHOM, CUCTEeMATU3UPYIOIIEH,
OOBSCHUTENHFHON M MPOTHOCTUYECKON (GYHKUMNA (pU3MdyecKkoil Teopuu —
ANEKTPOAMHAMUKH, CHEIUAIBPHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
busuku, pois (puszudeckoit Teopur B (GOPMHUPOBAHUU TMPEACTABICHHUHN O
bu3nYecKoil KapTUHE MHUPaA, MeCTO (PM3MUECKOM KapTHHBI MUpa B 00IIeM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTABICHUM O TIPUPO/IE;
pa3Iuyarth YCIOBUS MPUMEHHUMOCTH Mojened (uanueckux Teln Hu
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUECKOE U  OJHOPOIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJeOaHUsI, MAaTEMAaTHICCKUNA MasTHUK,
UJCabHbIA MPY>XKUHHBIA MAasITHUK, TAPMOHUYECKUE BOJIHBI, UJ€aTbHbBIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeNIeld aToMa, aTOMHOTO Si7jpa U
KBaHTOBOW MOJIEJIU CBETA;



paznuyaTth yclIOBUS (TPaHUIlbI, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TOHMMATh BCEOOIIMU XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD UCIIOJIH30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SIBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TMIOJOKEHHUS M 3aKOHBI JJIEKTPOJUHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro  3apsiaa, cuwia Awmmepa, cwia JlopeHuna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKIMHU, npaBuwio Jlenma, cBsazp  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUUYECKONM IIEMU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYJaThl  CHEIUAIbHOW  TEOPHUH
OTHOCHUTEJIbHOCTU DUHINTEIHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHWE  ODWHINTEHHaA  JIs
dororddekra, mepBeld U BTOpoW mocTtynaatsl bopa, npuHUIMD
COOTHOILIEHHsI HeolpeaenéHHocTell ['elizenOepra, 3aKOHbI COXpPaHEHUs
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUS, HCIOJIb3ys BEITUYMHBIL:
HaIPSHDKEHHOCTD JIEKTPUYECKOTO TOJISA, MOTEHIMAT 3JIEKTPOCTATUIECKOTO
NOJIs, Pa3HOCTh MOTEHLUUANIOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIMS
MarHUTHOTO TOJISl, MarHUTHBIA MOTOK, cujia AMmepa, UHAYKTHBHOCTD,
AJIEKTPOJBIIKYINAS. CUJIA CAMOMHIYKIIMH, JHEPTUsS MArHUTHOTO TOJIS
OPOBOJHUKA C TOKOM, PEJISTUBUCTCKUN MMITYJIbC, IIOJHAs DSHEPIHUs,
SHEpPrusi MOKOsI CBOOOJHOM 4YacTHULIBI, PHEPrHsi U HUMIYJIbC (POTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPT Ul CBS3H sIIpa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SBJICHUIA:
AJIEKTPOMarHuTHasi MHAYKLHMS, CAMOMHIYKIUS, PE30HAHC, MHTEppEpEeHLIUs
BOJIH, Ju(dpakuus, [OUCIEpCHs, TIOJHOE BHYTPEHHEE OTpaKEHUE,
dboroanekTpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
a5ep, raMMa-usilydeHue sjep, (pu3nyeckue MPUHIUIBL CHEKTPATbHOTO
aHaju3a v paOoThI Jia3epa;

OTIpEJICNISITh HAIpaBiICHUE WHIYKIIMA MArHUTHOTO TOJS TMPOBOJHHKA C
TOKOM, cuJiibl Ammepa u cuiisl Jlopeniia;

CTPOUTH U300paKeHUE, CO3]aBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JIMH30M,
Y PACCUUTHIBATH €r0 XapaKTEePUCTUKHU;

IPUMEHATH OCHOBOINOJATAIONINE ACTPOHOMHUYECKUE IOHATUSA, TEOPHUH U
3aKOHBI I aHamm3a © OOBACHEHHWS (DU3UYECKUX  MPOIIECCOB,
IPOUCXOMSIINX B 3BE31aX, B 3BE3JHBIX CUCTEMAX, B MEKTalaKTUYECKON
cpelie; IBUKEHUs HeOECHBIX TeJ, BOJIOLUHU 3BE3 U Beenennoii;



OPOBOANUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIONb30BAaHUEM TMPSMBIX HM3MEPEHMI, TMpPU H3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpOBaTh pE3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTH
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPENIHOCTe  W3MEpPEHUi, JelaTb  BBIBOABI 10  pe3ysbTaram
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSMbBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIIOKEHHON TUIOTE3bI: MJIAHUPOBATH
IKCIIEPUMEHT, COOMpATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, aHATHU3UPOBAThH
MOJTy4YeHHBIE PE3yNbTaThl U JeNaTh BBIBOJ O CTaTyce MpenioKeHHOU
TUIIOTE3bI;

OIKCHIBAaTh METO/bI OJYUYEHUS! HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUH;
coOJiro1aTh paBuiia OE30MacCHOrO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax Yy4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OPaTOPHOTO 000PYIOBaHMS;

pemarth pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
(bu3MUecKol MOJENbI0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
dusznyeckne MoOJeNu, OTBEYarolue TPeOOBaHUAM 3aJaud, MPUMEHSTH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3MUECKUX TEOpUi
OpU  HCIOJNb30BAaHMM MAaTEMAaTUYECKUX METOJOB pEeUIeHHs 3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMM MMEIOIIUXCS TaHHBIX, aHAJIM3UPOBAThH
PE3yNbTaThl U KOPPEKTHPOBATH METOIBI PEIICHUS C YUETOM TMOITYYCHHBIX
pe3yIabTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3lesoB Kypca (PU3UKH, a TAaKKEe WHTETpallMi 3HAHUN U3 IPYTHX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
IENIOYKY pacCyKICHUI C OMOPO Ha 3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKue SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOJUTH TPUMEPHl BKIAJa POCCHMCKUX W 3apyOCKHBIX YYEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSCHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh M OLIEHUBATD MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NeSATEIbHOCTH YEeJIOBEKa, CBSI3aHHOM C (U3MYECKUMHU TNPOLEcCaMu, C



MO3UIINN YKOJIOTUIECKON O€30MaCHOCTH, MPEACTaBICHUIN O palliOHATHFHOM
MPUPOOIIOIH30BAHNN, & TAK)KE€ Pa3yMHOM HCIIOIb30BAHUU TOCTHKCHHM
HAYKM W TEXHOJOTHM Uil JAJBHEHIIETO Pa3BUTUS YEJIOBEYECKOTO
00IIIECTBA;

MPUMEHSTh pa3lInuHble CIOCOOBI padoThl ¢ MHpopManmen (Guznyeckoro
CONEP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHA, TP 3TOM HCIOJB30BaTh COBPEMEHHBIC WH(OPMAIIMOHHBIE
TEXHOJIOTUU JUIS TIOMCKA, TepepaboTKH W MpeabsBICHUS y4eOHOW U
Hay4YHO-TIOMYJISIPHON MHGOPMAIIUK, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uHpopMary, TMOJYYEHHONM W3 Pa3IMYHBIX HCTOYHHKOB, KPUTUYECKHU
aHANMM3UPOBaTh  TOJIy9aeMyr0  HWH(}opmaruio W  OICHWBATh ¢
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIUXCS 3HAHWUU, TaK U HA OCHOBE
aHaJM3a UCTOYHHUKA HH(pOpMaIuy;

MIPOSIBIIATH OpraHu3aIlMOHHbIE " ITO03HABaTEILHBIC YMEHHUS
CaMOCTOSATEILHOTO  NPHOOPETCHHWs] HOBBIX 3HAHUKA B IIpolecce
BBITIOJTHCHUS TIPOCKTHBIX U yIeOHO-MCCIIEIOBATEILCKUX PAbOT;

paboTath B TPYIIE C HCIOJHEHUEM pPa3IUYHBIX COIMATBHBIX POJIEH,
IJIaHUPOBATh PabOTy T'PYIIIBI, PAIMOHATIBLHO PACIPEACISATh JACATEILHOCTD
B HECTaHJAPTHBIX CHUTYallMsIX, aJICKBATHO OILICHMBATh BKJIAJ KaKJIOTO M3
YYaCTHHKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBIISITH MOTHUBAIIMIO K OyayIieil mpodecCnoHaTbHOU ACATEIBHOCTH TI0
CHEIUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
Pasznea 1. HAYUHBIA METO/ IIO3HAHUS IIPUPOIbI
. bubmuorexa [JOK
11 Hayunslii MeTO MO3HAHUS TPUPOIBI 6 https://m.edso0.ru/f16b68d7
Htoro no pazneny 6
Pa3zpen 2. MEXAHUKA
bu6mmorexa [IOK
21 Kutiemaritka 10 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 Aumamika 10 https://m.edsoo.ru/f16b68d7
" bubnuorexa [JOK
23 CratiKa TBEPLOrO T > 1 https://m.edso0.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6h68d7
Hroro no pazneny 35
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 https://m.edsoo.ru/fL6b68d7
3.2 Tepmoannamuka. TerioBbie MaITUHBI 20 1 bu6mmoreka [IOK
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ArperaTHble cocTosiHUS BelecTBa. Da3oBbie

https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK

33 HepPEXOo bl 14 1 https://m.edso0.ru/f16b68d7
Hroro mo pazueny 49
Paznen 4. JIEKTPOANHAMUKA
bubmuorexa [JOK
41 UICKTPHHECKOE Hoie 24 1 https://m.edsoo.ru/f16b68d7
. . bubnuorexa [JOK
4.2 IToCTOSTHHBIN 3JIEKTPUYECKHIA TOK 24 1 https://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Toxi B pasmIHEIX cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny o4
Paznen 5. PUSHUYECKHUIN MPAKTUKYM
. bubnuorexa [JOK
>1 Dusirieckiit MpaKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
bu6mmorexa [IOK
PesepBHOE Bpemst 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
bubmuorexa [JOK
11 Marnutioe e 14 https://m.edsoo.ru/39859¢ef1
bubmuorexa [JOK
12 IICKTPOMATHHTHAS HH Ay KLU 13 1 https://m.eds00.ru/39859f1
Htoro no paznemny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
bu6mmoreka [JOK
21 Mexaruieckne koebaris 10 https://m.edso00.ru/39859¢f1
bu6mmoreka [JOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/39859¢f1
53 MexaHnyeckue U 3J1eKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.edso00.ru/39859ef1
bu6mmorexa [IOK
24 Onrika 25 1 https://m.edso00.ru/39859ef1
Hroro no pazneny 60

Pazznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

3.1 Ocuosst CTO

5

bu6nmoreka [JOK
https://m.edso00.ru/39859ef1

Uroro no pazgeny
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Pa3znea 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIn3M 15 bubmorexa [JOK
' PHYCKYIAp y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKH 12 https://m.edsoo.ru/39859ef1
Htoro no paznemny 12
Pa3znen 6. PUSHYECKHM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIyYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO COJIEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATEeTLHOCTH, MPUOOPETEHHOTO TTPH https://m.eds00.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepBHOE BpeMs 10 https://m.edso00.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBbie
Tema ypoka Kourpoabsnbie IIpakTuueckue op
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsbl
1 Ousznka — pyHIaMeHTalbHas HayKa O 1 bubnnorexa [JOK
Ipupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO/ MO3HAHUS U METO/IbI 1 bubnunoreka LIOK
HCCIIeI0BaHMS (PU3HYCCKUX SBICHHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHs B MPOIIECCe
3 [MO3HaHUA npupoasl. Habaronenue u 1 buGnuorexa [IOK
PHPOIBL. https://m.eds00.ru/34c49931
OKCIIEPUMEHT B (PU3UKE
4 CrniocoObl u3mepeHus: GpU3NIECKux 1 bubmuoreka [IOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOmI0OTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEpEeHUH pruznueckux 1 bubamorera LOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTo (pU3MKH B HOPMUPOBAHUH 1 bubmmnoreka HOK
COBPEMEHHOM HAyYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B [IPAKTUUYECKOU JEATEIbHOCTH JIIOIeN
Mexannueckoe aBmkeHne. CucreMa
7 orcuetra. OTHOCUTEIBHOCTD 1 but6mmorekxa [IOK
MEXaHU4eCKOro ABvxkeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4ll MEXaHUKHU
8 Paanyc-BekTop MarepuanibHON TOYKH, 1 bubnuotexa [JOK
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€TI0 MMPOCKIMU HA OCHU KOOpAMWHAT.

Tpaektopus. [lepememenne. CKOpocTb.

Hx IIpOCKIMHU HA OCH KOOpJAUHAT

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

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue

bubnunoreka LIOK

o PaBHOMEPHOTO MPAMOJUHENHOTO https://m.edso0.ru/89ba7190
JIBUKCHUS

10 CroxxeHue nepeMenieHnii 1 CKOpoCTeil. bubnnorexa [JOK
Pemenue 3agag https://m.edsoo.ru/761d18aa
HepaBHoMepHOE nBUKEHHE.

11 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. bubnuoreka [{OK
[IpsamonuHetHOe TBUKEHUE C https://m.edso0.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padmyeckoe onmcanue

12 MPSMOJIMHEHHOTO IBU>KEHHUS C bubmorexa HOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobosiHOE MajieHne. Y cKopeHue

13 CBOOOJIHOTO Ma/IeHusl. 3aBUCUMOCTh bubmmnoreka HOK
KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109c
BpPEMEHH U UX rpaduku

14 JBm>xeHue tena, OpOIIEHHOTO O] bubmuoreka [IOK
YIJIOM K TOPU30OHTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe asuxenue. JBrmxenue
110 OKPY>KHOCTH. YTJIOBasi U JUHEWHAsS

15 ckopoctb. [lepnoa u yactora. bubmmorexa [JOK

https://m.edsoo.ru/33196fbe
[lenTpOoCcTpeMUTENHEHOE U TIOJTHOE
YCKOpEHHE
16 KonTtponbhas paborta o teme bubmmorexa [JOK

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

[TepBbrIif 3akoH HproTOHA.
HNuepuunanbHble CUCTEMBI OTCYETA.

bub6nmoreka [IOK

17
[Ipunuun oTHOCcUTENbHOCTH [ anumes. https://m.edsoo.ru/5a9e4a64
HeunepunanbHble CUCTEMBI OTCYETA
18 Cuna. PaBHOz€MCTBYIOIIAs cUila. bubnmnoreka HOK
Bropoii 3akon HetoTrona. Macca https://m.edso00.ru/141d3837
19 BzaumopeiictBue Ten. Tperuitl 3akoH bubnunoreka LIOK
Herotona https://m.edsoo.ru/57dba505
[Ipunnun cynepno3uiuu cui. Pemenne
20 3ap anLa 1} }II/IHMSHGHI/I: 3aKOHOB bubmmorexa LIOK
8 P https://m.edsoo.ru/bdf997fb
Herorona
3aKOH BCEMUPHOIO TATOTEHUSI.
21 5 P ALOHHOMN 1 bubnuoreka [IOK
KBHBaH:C,HTHOCTB fpaputall https://m.edsoo.ru/9aba2b0a
MHEPTHOI Macchl
99 Cuita TSKeCTU U yCKOPEHHE bubmuoreka [IOK
CBOOOJTHOTO Ma/IEHUS https://m.eds00.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CIIyTHHUKOB. llepBas bubmmnoreka HOK
23
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfala
Kemnnepa
but6mmorekxa [IOK
24 Cua ynpyrocth. 3akon I'yka. Bec rena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUIbI cui bubnuorexa [IOK
25 TpeHusl. [[BUKEHNE B )KUAKOCTHU U Ta3e ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIBI COIIPOTUBIICHUS] CPEBI https://m.edso0.ru/2ch29676
26 Jasnenue. 'mapocratuueckoe bubmuoteka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPAOE TEIO. bubnmoreka [JOK
27 [TocTynarensHOE U BpalareibHOe bubmmoreka [JOK
JIBUSKEHUE TBEPJIOTO Teja https://m.edso0.ru/2b95d57e
28 MOMEHT CHJIbl OTHOCUTEIBHO OCU bubmuorexa [IOK
BpauieHus. [1nedo cusl https://m.eds00.ru/653d3459
CrnosxeHue cuil, IpUIOKEHHBIX K
29 TBepAoMy Teny. LleHTp TsxecTu Tena. bubnmnoreka HOK
VYcnoBust paBHOBECUS TBEPAOTO TeEIA. https://m.edsoo.ru/9aa79a7d
Buner paBHOBeCHs
bubnuoreka [{OK
30 Penterme saat https://m.edsoo.ru/dclcaacO
31 KoHTposbHas pabora 1o Teme bubnnoreka [JOK
"Tunamuka. CtaTuka TBep0ro Tema" https://m.edsoo.ru/9f5a574c
HNmnynsc MaTepuanbHOU TOYKH,
32 CHCTEMBI MaTEpUaAIbHBIX TOUEK. L{eHTp bubmuoreka [IOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 IBMKEHUU LEHTPA Macc
NmMnynbe cuibl M1 M13BMEHEHUE UMITYIIbCa
33 Tesa. 3aKOH COXPaHEHUsI UMITYJIbCA. brbmmorexa [IOK
https://m.edso00.ru/13f0a221
PeakTuBHOE ABUXKEHUE
MoMeHT nMITysbca MaTepUAIBHON
34 touku. [IpencraBienne o coxpaHeHUn bu6muoreka [JOK
MOMEHTa UMITYJIbCa B LIEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
bu6muoreka [JOK
35 Penterme saza https://m.edsoi.I ru/f7706d63
36 PaGora cunel Ha MalOM ¥ Ha KOHEYHOM bubmmoreka [IOK

nepemernieHnu. ['papuueckoe

https://m.eds00.ru/913974c7
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npezcTaBiIeHne pabOThl CHIIBL.
MOIIHOCTE CUJIBI

Kunernueckas sneprus. Teopema o6

37 A3MEHEHUN KHHETUYECKON DHEPTUU bubnnorexa LHOK
. p https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[NoTeHManbHBIE U HENOTEHIIMATBLHEIE
38 cwibl. [loTeHnmansHas sHeprusa. Bropas Bubmaorexa ITOK
' priti. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKOpOCTh. CBA3b
paboOThl HEMOTCHITMAIBHBIX CHII C
39 A3MEHEHUEM MEXaHNYECKOHN DHEPTUU bubnnorexa [JOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON YHEPTrUun
Yupyrue u He M€ CTOJIKHOBEHUSL.
40 N E}dem/le Bey?f }J;rnn JIST UaealbHOU bubmorexa IOK
p pHY a a https://m.edsoo.ru/f30f43b6
KUJIKOCTH
41 KonTposabHas pabora no Teme "3aKoHbI bubmmnoreka HOK
COXpaHEHHs B MEXaHHUKeE" https://m.edsoo.ru/474e7c4a
Pa3Butne npeacrasiieHU 0 IPUPOJIE
P PP bubnuoreka [{OK
42 TeruioTel. OcHOBHEIE nTOJ10keHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe qBUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TEJI. XapaKTep ABUKEHUSI U bubnnorexa [JOK
P L p p https://m.edsoo.ru/c44d02e2
B3aUMOJEHCTBYS YACTHUIL BELIECTBA
Macca 1 pa3Mepsl MOJIEKYII (ATOMOB).
44 KOJ‘II/ILICC’II“DBO Bep €CTBa l_iIOC”(I‘OHHHaH) bubmmorexa TIOK
B ’ https://m.edso0o.ru/c5b72ab7
ABoraapo
45 Temneparypa. TermnoBoe paBHOBECHE. bubnuotexa [JOK
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[lIkana [enbcust

https://m.edso00.ru/0070d493

46 Pemenue 3amau bubmmorexa [IOK
https://m.edsoo.ru/1531aba5
. bubnuorexa [JOK
47 Wneanbheiii ra3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/1deb2367
48 VpaBuenne MenneneeBa-Kiamneiipona. bubmmoreka [JOK
Pewenne 3anau https://m.edsoo.ru/8d12c328
49 AbGcomoTHas TeMieparypa. 3aKoH bubnuoreka [IOK
HanbroHna https://m.edsoo.ru/14e02d1f
50 H3omporeccsl B uaeaabHOM rase ¢ bubmmoreka [JOK
MOCTOSIHHBIM KOJIMUECTBOM BEILECTBA https://m.edso00.ru/68878d51
I'paduueckoe npeacraBieHue
51 Hfog)poueccom ElsoTepMa, H30X0pa, bubmmorexa [JOK
https://m.eds00.ru/1344327b
n3zobapa
bu6nmorexa LIOK
52 Ocrontioe ypasretie MKT https://m.edsoo.ru/c8094721
bubmmoreka IIOK
53 Penterme saza https://m.eds00.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJIMHAMUYECKON CUCTEMBI CO
54 CpeIHEN KHHETUYECKON SHEpTUen https://m.edsoo.ru/c38af875
MOCTYMATENFHOTO TEIJIOBOTO ABMKCHUS
e€ yacTull
55 O00011eHne 1 cUCTEMaTU3AINS 3HAHUI but6mmorekxa [IOK
no teme "OcunoBet MKT" https://m.eds00.ru/09d12fd8
56 KonTtponbhas padora no Teme "OCHOBBI bubnuorexa [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHamMuueckas cucTeMa. 3a/laHue bubnmnoreka [JOK
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BHEIIHUX ycinoBul i T/ cucremsl.
BHelHue 1 BHYTpEeHHUE TapaMETPHI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHHUSI BEJIMUMH, OMUCHIBAIOIINX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

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

bu6nunorexa LIOK
58 Camonpou3BoJibHas penakcanus T
P P t A https://m.edso00.ru/8ec512f0
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO
Mopaens ujiealbHOTO Tasa B
59 TEpMOJIMHAMUKE. Y CIIOBUS bubmorexa [IOK
P . https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TON MOICIH
60 VYpaBuenne MenneneeBa-Kianeiipona u bubnnoreka [JOK
BBIPAKECHUE U1l BHYTPEHHEN SHEPrUU https://m.edsoo.ru/bal178d0
Bripakenue amnst BHyTpeHHEH dHEepruu
61 O0JHOATOMHOT'O UJICAJIbHOTO Ta3a. bubnuoreka [{OK
KBasucrarnyeckue u HECTaTHUSCKHUE https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
DnemeHTapHas paboTa B
62 TepMoJuHaMUKe. Beruucienue paboTsl bubmmoteka IIOK
no rpaduky mpouecca Ha pV- https://m.edsoo.ru/741d5738
Iuarpamme
Tennonepenava kak crmocod W3MEHEHUs
63 BHyTpeHHeH 3Heprun T/l cuctemsl 6e3 bubmmorexa [TOK
yIp p https://m.edso0.ru/3d734561
coBepILeHHs paboThI
64 KoHBek1us, TernaonpoBOAHOCTD, bubnunorexa LIOK
W3IIy4eHUE https://m.edsoo.ru/157b54cd
65 KoauuectBo Temnotsl. TemmoéMKocTh bu6nunorexa LIOK

Tena. YAaenabHas U MOJIIpHas

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BellecTBa. Y AebHas
TEIJIOTa CTOPAHMS TOILINBA

Pacuér xonmyecTBa TEMIOTHI ITPU bubnmnoreka HOK
66
TemIonepeaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM IMpoOIECCe. bubnunorexa LIOK
I1epBblii 3aKOH TEPMOIMHAMUKHU https://m.edsoo.ru/d8098824
KonudecTBo TemnoTe u paboTa Kak
68 Mepbl U3MEHEHUSI BHYTPEHHEH SHEPTUu bromrorexa LIOK
https://m.edsoo.ru/b047alcd
T]1 cuctemsl
BTopoii 3ak0H TepMOIUHAMUKY IS
69 PaBHOBECHBIX U HEPABHOBECHBIX Bbu6motreka [JOK
nporeccoB. HeoGpatumocTtsb https://m.edsoo.ru/c6f4f464
MPUPOIHBIX MPOLIECCOB
70 [IpyuHIHAIIBL AEHUCTBUS TEIIOBBIX bubnuoreka [IOK
mammH. KITJ] https://m.edsoo.ru/2e945513
7 MaxkcumansHoe 3Hauenue KITM. Iukn bu6mmoreka IIOK
Kapno https://m.edsoo.ru/fe3857b9
bubmmoteka IIOK
72 Pemenne sanas https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKUE aCTIEKThI
73 HCTIOJIb30BAaHMS TETIJIOBBIX JBUTATEICH. bubmmoteka IIOK
TennoBoe 3arpsA3HEHUE OKPYXKaIOLIEH https://m.eds00.ru/9867aaa7
cpenbl
but6mmorekxa [IOK
& Pemenme 3axa- https://m.eds00.ru/c8c70432
O00011IeHNE U CUCTEMATU3ALUS 3HAHUN Bu6mrorexa LOK
75 no teme "Tepmonunamuka. TernnoBbie

MAaIIHb"

https://m.edsoo.ru/28d62b3f
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KontponsHast pabora o Teme

bubnunoreka LIOK

76
"Tepmoaunamuka. TernnoBbie MaluHb!" https://m.edsoo.ru/1b6e26¢c5
ITapooOpa3oBaHue U KOHIEHCAIHS.
77 I/Icia eII;He ¥ KUMeHue. Y aeIbHas bubmorexa HOK
P e https://m.edso0.ru/6f8e6777
TEIIOTa TapooOpa3oBaHuUs
HacpiieHHbIe 1 HEHACHIIIICHHBIC TTAPHI.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH
Y IaBJIECHUS HACKIIIEHHOTO I1apa OT
78 TEMIIEPATYPBI, UX H63aBI/ICI/IM(I))CTI> oT bubmorexa LHOK
TEPATYPBL https://m.edso0.ru/f5¢17d02
00BbEMa HACHIIIIECHHOTO Tapa.
3aBUCHMOCTh TEMITEPATyphl KHUIICHUS OT
JaBJIEHUS B KUIKOCTH
79 Bnaxxnocts Bo3nyxa. AGcotoTHas U bubnnorexa [JOK
OTHOCHUTEIbHAS BIAKHOCTH https://m.edsoo.ru/30ebbb79
bubnmorexa LIOK
80 Pemnrenne 3amau
A https://m.edsoo0.ru/18e95ff3
TBépnoe teno. Kpucramnmueckue n
81 amop¢Hble Teraa. AHU30TPONUS CBOMCTB bubmmorexa LIOK
p ) P https://m.eds00.ru/20a88a03
KPUCTAIIJIOB
ITnaBaeHne U KpUCTAIUIM3AIMS.
p bubmmoteka IIOK
82 VY nenpHas TEIUIOTA IJIaBIIEHUS.
https://m.edsoo.ru/6ee91e9f
Cyb6numarus
eopmarnmm TBEPIOTO TENIA.
Aepop d Bu6mmotexa IJOK
83 Pactsokenne u cxxarue. Cnur. Monynb
. https://m.edsoo.ru/dalaabl0
IOnra. Ilpenen ynpyrux nedopmarmii
TermoBoe pacmpeHne XKUAKOCTEN U
i bubnuotexa [JOK
84 TBEPABIX Te1. AHTAPMOHH3M TETIOBBIX

KOJIEOAHMH YacTHI] BEIleCTBa

https://m.edsoo.ru/7ba5edf2
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85 [IpeobpazoBanue sHepruu B (ha30BBIX Bu6muotexa [JOK
nepexoaax https://m.eds00.ru/97a0672f

bubnunorexa LIOK

86 v 0

PABHEHHE TCEHIOBOTO batarca https://m.edsoo.ru/ab1521fb
bu6nunorexa LIOK

87 P

CHICHHE salad https://m.eds00.ru/8ab7f40d
[ToBepXHOCTHOE HaATSKEHUE.
Kanunnspuele sBienus. JlaBnenue noj Bbu6mmoteka [IOK

88 .

HCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyia Jlammaca
O0o01IeHre U CHCTeMaTU3alus 3HAHUH
89 1o TeMe "ArperaTHble COCTOSHUS bubmorexa [JOK
P " https://m.eds00.ru/0b52575¢
BeniecTBa. Pa3zoBbIe MEPEXOIbI
KonTtponpsHas pabora o Teme
90 "ArperaTtHble COCTOSIHHSI BEIIECTBA bubmorexa [JOK
P " H ' https://m.edsoo.ru/7dc2a739
®daz0BbIE IEPEXOABI
DneKTpu3anus Tel U e€ MposBICHUS.

01 OnekTpuueckuii 3apsia. /[Ba Buna bubnmnorexa [JOK
ANEKTPUUECKUX 3apsaoB. [IpoBoaHMKH, https://m.edsoo.ru/1aff445f
JUDJICKTPUKH U TIOTYTTPOBOTHUKH
DJIEMEHTAPHBIN JIEKTPUUECKH 3apsi.

92 3aKoH coxp AHEHUS 311:1<T I/I‘-IGCKOI‘I()) ’ bubmorexa [JOK

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

03 BzaumoperictBue 3apsnoB. Toueunbie but6mmorexa [IOK
3apsasl. 3akoH Kynona https://m.edsoo.ru/445b7746

but6mmorekxa [IOK

94 Pewenue 3anau https://m.edsoo.ru/6b87ecba

https://m.edso0.ru/08fc19bc
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Onektpuueckoe nose. Ero neiictBue Ha

bubnunoreka LIOK

95
SJIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.

96 [Ipo6usriii 3apsza. Jlunuu bubmunoreka [JOK
HaNPsHKEHHOCTHU AJEKTPUYECKOTO MOJIS. https://m.edso00.ru/3dac6957
OnHOPOIHOE IEKTPUUYECKOE T10J1€
IMotennumaabHOCTE

97 IIEKTPOCTATUICCKOTO oISt PasHOCTH bubmmorexa [JOK

P ' https://m.eds00.ru/80021447
MOTEHIINAJIOB U HANIPSDKEHUE
[TorenuuanpHas SHEPrus 3apsia B
98 aNeKTpocTaTuyeckoMm mnose. [lorennnan bubmmorexa [IOK
P ] i https://m.edsoo.ru/af5fa389
AIEKTPOCTATUUECKOTO MO
CBs13b HANPSDKEHHOCTHU TOJISL U

99 A3HOCTH MOTEHIIMAJIOB JIJIs bubmorexa LIOK
P i A https://m.edsoo.ru/df7a6838
AIEKTPOCTATHUECKOTO OIS

100 [IpuHDMn cyneprno3unun bubmmnoreka HOK
ANEKTPUYECKUX MOJIEH https://m.edsoo.ru/Ocfe4a6c

bu6nmorexa LIOK

101 Pemenue 3ana

HHCHHE sanad https://m.edso0.ru/5a582263

102 [Tone Toueunoro 3apsiaa. [Tone bubnnorexa [JOK
PaBHOMEPHO 3apsiKEHHOU cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO IO

103 00wémy mapa. [Tone paBHOMEPHO bubmmorexa [JOK

y E) ) p . p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOM MII0CKOCTH

104 [IpoBOHMKY B 31IEKTPOCTATUYECKOM bu6muoreka [JOK
noJie. Y CJI0BUE PaBHOBECHS 3aps10B https://m.edso0o.ru/32405eab

105 JIMdeKTpUKY U MOJTYIPOBOAHUKY B bubmuoteka [IOK

OJICKTPOCTATUYCCKOM II0JIC

https://m.edsoo.ru/060ebab5
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Konpnencarop. D1nekTpoéMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD bubmmorexa [JOK
g pa- P https://m.eds00.ru/845b4f73
IUIOCKOTO KOH/IEHCAaTOopa
[TapamiensHOE coeMHEHNE bubmunoreka [JOK
107
KOHJIECHCATOPOB https://m.edsoo.ru/d11e8ce?
108 ITocaenoBaTenbpHOE COeqUHEHNE bub6nmmoreka [IOK
KOHJICHCATOPOB https://m.edso0.ru/1€992920
109 DHeprus 3apsHKeHHOTIo KOHAEHcaTopa bubmorexa HOK
P P A P https://m.edsoo.ru/73a34f18
bubnuoreka [{OK
110 Pemenue 3anau https://m.edsoo.ru/5fh2ach5
https://m.edso0.ru/27434040
111 JIBukeHue 3apsyKEHHON 4acTULIbI B bu6mmoteka [JOK
OJHOPOJTHOM BJIEKTPUUECKOM I10JIe https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o0011eHre U cucTeMaTH3alus 3HaHUN bubmmnoreka HOK
1o Teme "DneKkTpuueckoe mnoie" https://m.edso0.ru/5752603f
114 KonTposnbHas pabora no teme bubmmnoreka HOK
"DnexkTpuueckoe moie" https://m.edsoo.ru/cefe90e9
Cuina Toka. [TocTosiHHBIN TOK. Y CIOBHS
115 CYIIECTBOBAHUA MOCTOSIHHOTO bubmmorexa [JOK
v https://m.edsoo.ru/233311b5
AJIEKTPUIECKOTO TOKA
bubnunorexa LIOK
116 141 .H
crowmikit Toka. Hanpsikere u 3/1C https://m.edso0.ru/0839a115
117 3akoH OMa AJ1s yyacTKa LEMnHu. bubmuoreka [IOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTh COITPOTUBIICHHS bu6muoreka [JOK

OIHOPOAHOIO MPOBOAHUKA OT €TI0

https://m.edsoo.ru/95fcdf51
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JJIMHBI ¥ TUTIOAAHN MOIIECPEUYHOTO

cedeHus
119 Y 1espHOE COMPOTHBIIEHUE BEILIECTBA. bubnmnoreka HOK
Pewenne 3anau https://m.eds00.ru/437f8300
120 ITocnenoBarenbHOE, MApATIIEIBHOE, bubnunorexa LIOK
CMEIIIAHHOE COCIMHEHUE MPOBOIHUKOB https://m.edso0.ru/236f7e07
121 Pacu€r pa3BeTBIEHHBIX 3JIEKTPUUECKUX Bu6muotexa [JOK
nenei. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
bubnunoreka LIOK
122 P
cHieHue satat https://m.edsoo.ru/3881b469
123 Pabota snekTpuueckoro Toka. 3akoH bubanorexa [JOK
[xoymns —Jlenna https://m.edsoo.ru/a3605c5¢c
bubnuoreka [{OK
124 P
CHicHHe sazat https://m.eds00.ru/6761bf0f
MomHOCTh 3JEKTPUYECKOTO TOKA.
125 TeroBast MOIIHOCTB, BbIAEIsIEMas Ha bubmmorexa [JOK
- > BRI https://m.eds00.ru/99750a6f
pe3ucrope
bu6nmorexa LIOK
126 Pemerre 3a1as https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpEeHHEE COIPOTUBIICHHE bubnnorexa [JOK
HMCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akoH OMa aJis TOJTHOM (3aMKHYTOM) bubnuotexa [JOK
AIEKTPUUECKOMN LETIH https://m.edsoo.ru/221f40fb
but6mmorekxa [IOK
129 P
CHICHHE 3aAak https://m.eds00.ru/3580b679
but6mmorekxa [IOK
130 M
OTIHOCTD HCTOHHMKA TOKA https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3aMbIkanue bubmuoteka [IOK
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https://m.edso0.ru/546f5632

132 KoHneHncaTop B 1enu mocTOSHHOTO TOKa bubmmorexa [JOK
A PEI https://m.edso0.ru/35368f3e
bu6nmoreka IIOK
133 P
clierHe sazad https://m.edsoo.ru/4410cef0
Pemenue 3anaud no treme "[locTosHHbII bubnuorexa [JOK
134 .
ANIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo reme "l[locTostHHBIN bubnuorexa [JOK
SJIEKTPUYECKUM TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agau mo teme "l[locTostHHBIN bubmuoreka [IOK
ANEKTPUIECKUHN TOK" https://m.edsoo.ru/eb5d4687
O06o001eHre U cucTeMaTr3aysa 3HaHUH
137 1o Teme "I1OCTOSTHHBIN 3JEKTPUUCCKUN bubmorexa HOK
" P https://m.edso00.ru/bfd7a050
TOK
138 KonTposnbHas padbota no teme bubmmnoreka HOK
"ITocTOSIHHBIN NEKTPUYECKUH TOK" https://m.eds00.ru/1885ddf1
DneKTpudecKas MPOBOANMOCTh
139 a3JIMYHBIX BEIIECTB. DJICKTPHUCCKHI bubmorexa HOK
P HI ’ p https://m.edsoo.ru/da794295
TOK B MeTayu1ax. CBEpXIPOBOIUMOCTh
DNEKTPUUECKU TOK B pacTBOpPax U
140 aCIUTIaBax 3JIEKTPOJIUTOB. 3aKOHBI bubmmorexa [TOK
P P ’ https://m.edso00.ru/4b423491
®dapanes 1S HIEKTPOIU3a
bubnunorexa LIOK
141 i !
DneKTpuYecKuii ToK B razax. [lmazma https://m.edsoo.ru/92d92f76
142 DNEKTPUYECKUH TOK B BAaKyyMe. bubmuoreka [IOK
BakyymHble mpu0opsl https://m.edso0.ru/2E+160
143 DIIeKTPUUECKHUI TOK B bubnuotexa [JOK

MMOJIYITPOBOJJHUKAX

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

145

[TorynpoBOIHUKOBBIE TPUOOPHI

DuU3nYeCKUi MPAKTUKYM 10 TEME
"M3MepeHune Cuiibl TOKa U HApsHKEHUS
B LIENIU MIOCTOSIHHOT'O TOKA MPH MOMOILIN
AQHAJIOTOBBIX U IU(PPOBBIX
U3MEPUTENBHBIX PUOOPOB" HITH
"3HaKOMCTBO C ITU(PPOBOIA
naboparopueit o ¢pusuke. [Ipumeps
U3MepeHus: PU3NUECKUX BEITHUUH MIPH
MOMOIIY KOMITbIOTEPHBIX JAaTYUKOB"

bubnunorexa LIOK
https://m.eds00.ru/83622200

bu6nmoreka [IOK
https://m.edsoo.ru/5643ea56

146

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOIO JBUKECHHUSI
C LEBIO ONPEACIICHUSI MTHOBEHHOMN
ckopoctH"

bubmuoreka [IOK
https://m.edso00.ru/f6292f5f

147

Du3nUeCKU IPAKTUKYM I10 TEME
"N3MepeHue yCKOpeHus Mpu
IPSIMOJIMHEHHOM paBHOYCKOPEHHOM
JIBUKEHUHU MO HAKJIOHHOM IIJIOCKOCTH"
wim "HccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHM NIPU PABHOYCKOPEHHOM
IBHKeHUH"

bubmmoteka IIOK
https://m.edso0.ru/6960b6ef

148

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus CBOOOIHOTO
nanenus” win "M3ydenue qBrKeHus
Tesa, OpOIIeHHOTO TOPU30HTAIBHO"

but6mmorexa [IOK
https://m.edsoo.ru/d1ea2402

149

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3y4yeHue ABUKEHUS Tena Mo
OKPY’KHOCTH C IIOCTOSIHHOM 110 MOJYJIO

bu6nunorexa LIOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" mwiu "HccnenoBanue
3aBHCHMOCTH ME€pHOJIa 00paleHHs
KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

150

151

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue paBHOICHCTBYIOIIEH CHJITBI
IpU JIBHKEHUH OpYyCKa MO0 HaKJIOHHON
mnockoctu" unu "IIpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JIBIKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"”

Ou3nyecKkuil MPakTUKYM IO TEME
"UccneqoBaHue 3aBUCUMOCTH CUJI
YIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pa3Ile, OT UX
nedopmaruu" win "U3ydyenue
JIBUKEHHUS CUCTEMBI TEJI, CBI3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JErKuid
0710K"

bubnunorexa LIOK
https://m.edsoo.ru/0b34db84

bu6nmorexa LIOK
https://m.edsoo.ru/b55b81al

152

153

Du3nUeCKU IPAKTUKYM I10 TEME
"N3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YIIIOBOTO KO3 puirienTa
3apucumocTH Frp(N)" min
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM INIOCKOCTH C IIEPEMEHHBIM
KO3 PHULIHEHTOM TpeHHs" UITN
"N3ydyeHne IBUKEHMS IPy3a Ha Bally C
TpeHueM"

Pu3NYeCcKuil TPAKTUKYM 110 TEME

but6mmorekxa [IOK
https://m.edsoo.ru/b83b1607

but6mmoreka [IOK
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154

155

156

"HccnenoBaHue ycioBU paBHOBECHUS
TBEP/IOrO Tella, UMEIOIIETO OCh
Bpaienus" win "KoHnctpynpoBanue
KPOHILTEHHOB U Pacy€T CUil ynpyroctu"
unu "M3ydeHne ycTOMunuBOCTH
TBEPAOrO TeJa, UMEIOILETO IIJI01a/1b
onops!"

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepenune umnyibca Tena 1no
TopMO3HOMY IyTH" unu "M3Mepenue
CHUJIBI TSITH, CKOPOCTH MOJIENN
IIEKTPOMOOWIISI U MOIIHOCTH CHITBI
Taru" win "CpaBHEHHE U3MEHEHUS
MMITYJIbCA TEJIA C UMITYJIbCOM CHJIbI"
unu "MccnenoBanue COXpaHeHUs
MMITYJIbCA IIPU yIIPYTOM
B3aumozeiictun" i "M3mepenne
KMHETUYECKOW YHEPTUU Tea 110
TOPMO3HOMY IIyTH"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"M3y4eHne n30TEpMHUUYECKOTO Mpoliecca
(peKOMEHJ0BaHO MCMOIb30BAHUE

1 poBoi 1abopaTopun)" win
"N3y4eHne n30XO0pHOro mpouecca” Win
"N3yuenne nzobapHoro mporecca uiu
"IIpoBepka ypaBHEHUS COCTOSHUS"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenpHoi TenaoéMkoctu"
i "UccnenoBanue mporecca

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

bubnunoreka LIOK
https://m.edsoo.ru/856fb28e

bubnunorexa LIOK
https://m.edsoo.ru/e0fe7e07

bu6nunorexa LIOK
https://m.edsoo.ru/2f2faa61l
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157

OCTBIBaHHMS BeliecTBa MiIn
"UccnenoBadnue agnadaTHOrO
nponecca’ win "M3yuenue
B3aMMOCBSI3H SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbI KUIIEHUS KUKOCTEN"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"N3yueHne 3aKkOHOMEPHOCTEN
HCTIApEeHUS KUJKOCTER" it
"N3mepeHue yaenbHOM TemIoTh
raBieHus apaa" win "Usyuenue
CBOICTB HACBIILIEHHBIX ApOB" WU
"H3mepenune abCOMIOTHOM BIAXKHOCTH
BO3JlyXa U OIIEHKA MacChl TIapOB B
nomMemenun". Mamepenue
Kod(duUIMeHTa MOBEPXHOCTHOTO
HATSHKCHUS

bubmuoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

159

Pu3nYecKuil IPAKTUKYM 110 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOTO KOHIEHCATOPa B YHEPTUIO
U3ITy4EeHUs CBETOAMO0Aa" HITN
"M3y4eHne NpoTEeKaHus TOKa B LIETIH,
coJieprKalleil KoHaeHcaTop" win
"Pacnipenienenue pasHoCcTH
MOTEHLNANOB (HaNpsKEHUs ) IPU
MOCJIeI0BATEIHLHOM COEIMHEHUU
KOHJIEHCAaTOpOB"

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"HccnenoBaHue cMENIaHHOTO

bu6nmorexa LIOK
https://m.edsoo.ru/ec424377

bu6nunorexa LIOK
https://m.edsoo.ru/2b179d98
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COEIMHEHUS PE3UCTOPOB" UIIU
"U3Mepenue yieabHOro CONpOTUBIICHUS
npoBogHUKOB" win "MccinenoBanue
3aBHCHUMOCTH CHUJIbI TOKA OT
HANPSDKEHUS JJ1s JTaMITbl HaKaJIuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue anekTponaun3a’ wim
"N3Mepenue 3apsia 0JJHOBAJICHTHOTO
noHa" wim "Uccnenosanue

bubnuoreka [{OK

160
3aBUCUMOCTH COIPOTHUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TeEMIIEpaTyphl" Win
"CHsiTHE BOJIBT-aMIIEPHON
XapaKTEePUCTUKU auoaa”
PesepBurblii ypok. O00011I€HIE U
161 CI/ICTZMaTmZIl;)H;I 3HAHUH 110 TEME Bubmiorexa OK
" " https://m.edsoo.ru/ed017d93
Kunemaruka
PeseprHbIil ypok. O6001eHNE U
162 CI/ICTIe)MaTI/IBZ.IIl_:[)I/I}I 3HAHUM 1O TeMe bubnmorexa HOK
" " https://m.edso0.ru/3149956b
JlmHamMuka
PesepBnbiit ypok. O6001meHne 1
163 CI/ICTEMaTmZEHs[ 3HAHHU 110 TeMe bubmiorexa LOK
" " https://m.edso0.ru/0f9752ac
Craruka TBEpAOro Tena
PesepBurrii ypok. O000111€HIE U
164 CI/ICTIe)MaTI/I?,Zp WSl 3HAHUM 10 TeMe bubnnorexa [JOK
" B " https://m.eds00.ru/6¢c0df9cc
3aKOHBI COXPAaHEHUS B MEXaHHUKE
PesepBHrlit ypok. O6001ICHHE U
165 CHCTeMaTH3aIlns 3HAHUH 110 TeMe bubmuorexa [{OK

"OCHOBBI MOJIEKYJISIPHOKHHETHYECKON
Teopun"

https://m.edsoo.ru/de148976
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PesepBHeiit ypok. O600IICHHE 1

. bubnuorexa [JOK
166 cUCTEMAaTH3alNA 3HAHUH 110 TEME 1
" " https://m.edsoo.ru/Obcc77cl
Tepmoaunamuka. TemnoBbie MalIMHbI
PesepBHeiit ypok. O600ICHHE U
167 CHCTEMAaTU3alMs 3HAHUH 110 TeMe 1 bubnunoreka LIOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexoibl"
PesepBueblil ypok. O000IIIEHE U
168 CI/ICTEM&TI/ISZP Hst 3HaHH;III 110 TEME 1 Bubmiorexa OK
" B " https://m.edso0.ru/f2381c0c
DIIEKTPUUYECKOE T0JIE
PesepBHEblil ypok. O0001IIEHHE U
169 CI/ICTEM&TI/IBZP 1501 3HaHI/H7IIlI 10 TEME 1 Bubmiorexa OK
" Iul . https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIH JEKTPUUSCKUN TOK
PesepBHElil ypok. O0001IIEHHE U
170 CI/ICTEM&TI/IBZ.IP U 3HaHI/II7IIlI o teMe "Toku 1 bubmorexa HOK
B " https://m.eds00.ru/cc7681d4
B PA3IMYHBIX Cpeaax
OBHIEE KOJIMYECTBO YACOB I10 170 3 16
[TPOI'PAMME
11 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Konrtpoabsnbie IIpakTnueckue A op
n/n Bcero H3ydeHusi oOpazoBaTeSibHbIE
padoThI padoThI
pecypchl
B3anMonelicTBre MOCTOSHHBIX
but6mmoreka [IOK
1 MarHuTOB U MPOBOJIHUKOB C TOKOM. 1

MarunutHoe none. ['unoreza Amnepa

https://m.edso0.ru/487a8593
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BexTop MarHUTHOM MHIYKIUU.

2 [TpuHIMI CynIepHO3UIIUN MATHUTHBIX bubmorexa LIOK
p uu yrep H . https://m.edsoo.ru/4clabcch
noJiel. JInHuM MarHuTHOW MHAYKUUU
3 MarauTHoO€e 1oJie MPOBOIHUKA C bubnmnoreka HOK
tokoM. OnbIT Dpcrena https://m.edso0o.ru/d35d5262
4 Cuna Amrmepa, e€ HanpaBJIECHUE U bubnmnoreka HOK
MOAYJb https://m.edsoo.ru/26d9c5ba
5 Pemenue 3agau bubmorexa [JOK
A https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Amrepa. bubmmorexa [JOK
DNEeKTPOU3MEpPUTENIbHbBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiIeHHUE U
7 MOAYJb. JIBH>KEHHE 3apsHKeHHOM bubmmorexa [JOK
YaCTHUIIbI B OJTHOPOJHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
none
8 Pemenue 3amau bubmorexa LOK
a https://m.edsoo.ru/504e98c7
bubmmoteka IIOK
9 P J
abora et Jloperita https://m.edsoo.ru/d518be4b
bubmmoteka IIOK
10 P
cHicHie saat https://m.eds00.ru/93617bd9
MarauTHoe 1moJje B BEIECTBE.
11 deppoMarHeTukKH, na H:l- u bubmorexa [TOK
PP > 11ap https://m.eds00.ru/30ff9608
JTUaMarHeTUKH
OcHOBHBIE CBOICTBA
12 deppomarneTrkos. [Ipumenenue bubnmorera LOK
PP P https://m.eds00.ru/0b58190a
beppoMarHeTUKOB
13 Pemenne 3agau mo reme "MarautHoe but6mmoreka [IOK
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mose"

https://m.edsoo.ru/5b55¢307

Pentenue 3anau mo teme "MarautHoe

bub6nmoreka [IOK

14 mosie" https://m.edsoo.ru/41c4ae8a
SIBiieHUE AIEKTPOMArHUTHOMN
15 YH nu. [ToTok BekTOpa MarHMTHOM bubmorexa HOK
AYIIHH. P https://m.edsoo.ru/b3efa0cl
WHIYKITUN
bubnunoreka LIOK
16 IAC unnyKumH https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHU bubmmoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpudeckoe nosie. Toku bubnuoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMY B ABUKYIIUXCS bubnnoreka [JOK
MIPOBOJHUKAX https://m.edso0.ru/0235cc02
bu6nmorexa LIOK
20 P
CHICHHE a1 https://m.edsoo.ru/4dfda618
bu6nmorexa LIOK
21 IT JI
PaBiiIo JieHta https://m.edsoo.ru/bbc22726
NunyktuBHOCTH. Karymika
22 HH HYKTI/IBHOCTI/I B el'i/I/I MMOCTOSHHOTO bubmorexa [JOK
K H https://m.edsoo.ru/621eae9d
TOKAa
93 SAsnenne camonnaykuuu. I1C bu6muoreka [JOK
CaMOUHIYKIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TIOJISI KaTYIITKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMArHUTHOE T0JIE https://m.edsoo.ru/b3cOad11
bubnunorexa LIOK
2 P
> cHicHe sanat https://m.edso0.ru/88f69d2b
26 O00011IEHNE U CUCTEMATU3AIU bubmuoreka [JOK



https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b

3HaHUM 10 TeMe "DIeKTpoAruHaMuKa"

https://m.edso0.ru/76484025

KonTponbhas pabota no teme

bub6nmoreka [IOK

27
"OnexkTpoauHaMuka" https://m.edsoo.ru/8ae09b98
KonebarensHaasa cucrema. CBOOO HBIE
28 KoJiebanus. 'apmMoHnyeckue buGnuorexa [IOK
-Lap https://m.edsoo.ru/7c1db385
KoJIeOaHus
29 Kunematnueckoe U THHAMHYCCKOC bubnunoreka LIOK
ONMCaHue KoJe0aTeabHbIX IBIKECHUN https://m.edsoo.ru/87ce9498
DHepreTudecKkoe onrcanue. BeiBo
JUHAMHAYECKOr0 OITUCAHUS
30 TapMOHHYECKUX KOJIeOaHuil U3 ux bubnnorexa [IOK
P https://m.edso0.ru/e3c99692
YHEPreTHYECKOTO M KHHEMATHIECKOTO
OIUCAHUS
bubnunoreka LIOK
31 A Oanwuii
MILTHTY )13 1 dasa Konebanuii https://m.edsoo.ru/7a0c439a
[Tepuona u yacTora KoseOaHUH.
[Tepuoa manbrx cBOOOTHBIX
32 Koe0aHnil MaTEMaTUYECKOTO bubmorexa HOK
https://m.edso0.ru/e0399319
MasiTHUKA. [leproa cBOOOIHBIX
KoJIe0aHU MPY>KUHHOTO MasiTHUKA
33 3aryxaromue KoueoaHusl. bubmuoreka [IOK
Brinyxxnennsie konebanus. Pesonanc https://m.edsoo.ru/72e93d09
bubnunorexa LIOK
34 A 0
BTOKOJIChAmHA https://m.edsoo.ru/6add2644
but6mmorekxa [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edso00.ru/756123c5
36 VYpoxk-korpepernnus "MexaHUUECKHe bubmmorexa LIOK

https://m.edso0.ru/8ef587be
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KoJieOaHus B MY3bIKaJIbHBIX

WHCTpYMEHTax"
O00011IcHIE U CHCTEMATHU3AIINS
37 3HAHUH 10 TeMe "MeXxaHUUeCKHe bubmmorexa [IOK
| https://m.edsoo.ru/eb84182f
KoJIeOaHMs
DJIIeKTpOMarHuTHBIE KOJIeOaHUsI. bubnmnoreka HOK
38 .
KonebaTenbHbIl KOHTYD https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBA3b aMILJIUTYBI
39 3a 1:1 z KOHJIEHCATOpa C aMILJIUT 0};71[[ bubmorexa [IOK
AL A P YA https://m.edso0.ru/093f9af1
CHUJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE
3aKOH COXpaHEHMsI SHEPTUU B Bbu6motreka [JOK
40
UJeaTbHOM KO0JIe0aTEIbHOM KOHTYpPE https://m.edsoo.ru/d1e2d543
3aTyxaromye 3JIeKTPOMarHUTHhIC
41 Kon}:(;amfj[ Bre peHHLIe bubmorexa [JOK
' YA https://m.eds00.ru/5¢668619
AJIIEKTPOMATrHUTHBIE KOJIeOaHMsI
IlepemenHsIit TOK. Pesucrop u
42 KOHJICHCATOP B IICIIH IIEPEMECHHOTO bubmorexa [JOK
& pri P https://m.eds00.ru/84836152
TOKa
43 Karymka HHIYKTHBHOCTH B LIETIH bubmmnoreka HOK
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/cfa307af
44 3akon OMa JJ1st SIEKTPUUIECKOM TIenu bubnnorexa [JOK
MIEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MomHoCTh IEPEMEHHOT0 TOKA.
45 AMIINTYTHOE U ICHCTBYIOIICE bubmorexa [JOK
e A yrou https://m.edsoo.ru/lcacéc4c
3HAYCHHUE CHJIBI TOKA M HAIIPSKCHUS
46 Pe3onaHC B DJIeKTpHUUECKON SN bubmorexa [JOK
P H https://m.edso0.ru/087506df
47 Penrenne 3agau bu6nunorexa LIOK
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Wneansublif TpanchopmaTop.

https://m.edsoo.ru/al6836a4

48 [IpousBoacTBO, nepenaya u Bubmorexa HOK
POHSBOACTRO, epeAana . https://m.eds00.ru/f97418ae
OTpeOICHUE IICKTPUUECKOW IHEPTUH
OKOJIOTUYECKUE PUCKU IIPU
[IPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp JIBT Ha I/ICHOJIB30]£)aHI/I$Ip Bubmorexa HOK
YIRIYP 5 https://m.eds00.ru/a6f74d93
3JICKTPOIHEPTUH B TTOBCEAHEBHOM
JKU3HU
bubnunoreka LIOK
>0 Pemenne sanas https://m.edso0.ru/ee6677ed
bubnunoreka LIOK
S Pemenne sanas https://m.edsoo.ru/7cab59f8
O00011eHrE U CUCTEMATU3 AN
52 3H&1HI/II;II o TeMe "DJeKT OMI;FHI/ITHLIe Bubmiorexa HOK
" P https://m.eds00.ru/401024a9
KoJIeOaHus
53 MexaHn4ecKue BOJHBI. bu6mmoteka IIOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edso0.ru/a58e109f
54 CBONCTBa MEXaHUYECKUX BOJH Bubmuorexa LIOK
https://m.edsoo.ru/d9ae1000
bubmmoreka IIOK
. X
% 3BYK. XapakTepuCTHKH 3ByKa https://m.edso00.ru/138b6f09
56 Wndpas3syk u ynpTpa3syk. [llymosoe bu6muoreka [JOK
3arpsA3HEHUE OKPYKAOIIEH CPeJIbl https://m.edso00.ru/7380038f
bubnunorexa LIOK
57 P
CHIeHHe 3ajad https://m.edsoo.ru/cfd918bf
58 DIIeKTPOMarHUTHBIE BOJTHBI. bubnmnorexa [JOK

I/IsnyquHe OJICKTPOMAariuTHBIX BOJIH

https://m.edsoo.ru/714e5dbl
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OHeprus 31eKTPOMarHUTHBIX BOJIH.

bubnunoreka LIOK

59
CBolCTBa 2JICKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ixana 3meKTPOMarHUTHBIX BOJIH.
60 [IpumeHeHne AMeKTPOMArHUTHBIX bubmorexa LOK
p p https://m.edsoo.ru/49be1fe
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paTHOCBSI3U U
61 TelneBuaAcHUs. Paguomokanmsi. bubmuorexa [IOK
DNEeKTpOMarHuTHOE 3arpsi3HEHNE https://m.edsoo.ru/9f96f1f8
OKpYKaIOIIEH cpebl
KonTponbnas pabota no teme bubmmoreka [JOK
62
"Konebanus u BoiHbBI" https://m.edso0.ru/4f7985a0
63 Cget. 3aKOH NPSMOIUHEHHOTO bubmmoreka [JOK
pacrpocTpaHEHHs CBETA https://m.eds00.ru/f9566406
Pemenue 3aga4u Ha npUMEHEHUE
64 3aKOHA MPSMOJIUHEHHOTO bubmorexa HOK
P https://m.edsoo.ru/ea32d455
pacrpocTpaHeHus CBeTa
65 Otpaxenue ceta. [lnockoe 3epkano. bubnnorexa [JOK
Cdepuyeckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN NTOKa3aTelb
66 npenomienus. [lonHoe BHyTpeHHEe bubmorexa LOK
p ) . yp https://m.edsoo.ru/bc2e55cd
oTpaxkenue. [IpenenbHblil yron
MOJIHOTO BHYTPEHHET O OTPAKEHUS
Pemienue 3a1au Ha npUMEHEHNE
67 3aKOHOB OTPAXEHUS U MIPEIOMIICHUS bubmorexa [TOK
p p https://m.edsoo.ru/49d830a9
cBeTa
68 Xop ydeit B mpusMe. Jlucnepcust bu6muoreka [JOK

cBeta. Ci0KHBIA cocTaB 0eIoro ceera.

https://m.edsoo.ru/d8elc3be
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LBer

69 JInn3pl. ®OKyCHOE PacCTOSTHUE U bubnmnoreka HOK
onTUYecKas cuiia JIMH3EI https://m.edso00.ru/60441359
70 [Toctpoenue n300paxeHuii B JTMH3aX U bubmmoreka [JOK
HUX CUCTEMaX. YBEIUUEHUE JIUH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha nocTpoeHue
71 A300pakeHUH, TOJIYYAEMBIX C buGnuorexa [IOK
p ’ i https://m.edso0o.ru/5a868f09
[IOMOIbBIO JIUH3
72 I'ma3 kak onTuyeckas cucreMa buGnuorexa [IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3angau. Ilpenensl
73 IIPUMEHUMOCTH I‘GEMGT NYECKOH buGnuorexa [IOK
p p https://m.edsoo.ru/cd174a10
OIITUKHA
74 CKOpOCTb CBETA U METOBI €€ bubnnoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bu6nmorexa LIOK
& Jlucriepens ceera https://m.edsoo.ru/lel6cc6e
bu6nmorexa LIOK
7 4!
6 HTepepentus creta https://m.edsoo.ru/5fc0c638
KorepeHTHbIE HCTOUHHUKH. Y CIIOBUS
77 HaOJIFOJEHUSI MAKCHUMYMOB U bubnuorexa [JOK
A ™ https://m.edsoo.ru/c6416d48
MHUHHUMYMOB
bubnunorexa LIOK
78 P
CHLICHHE 3a/1ad https://m.edsoo.ru/3061de2b
bubnunorexa LIOK
7 IT
9 PMMEHEHHC HHTEpdEpeHIIn https://m.edsoo.ru/668edbc8
80 Tnpaxiis ceeta bubnmnorexa [JOK

https://m.edsoo.ru/12ed04b5
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81 Judpakumonnas pemeérka. Y cioBue Bu6muotexa [JOK
HaOJIIOJICHUS TJIABHBIX MAKCHMYMOB https://m.edsoo.ru/f998d964

bubnunorexa LIOK

82 Pemerre saxas https://m.edsoo.ru/d58c411a

83 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [JOK
ITonsapusanus cera https://m.edso0.ru/e9890fe9

bub6nmoreka [IOK

84 Peenne 3axas https://m.eds00.ru/c56¢8158

85 CBeToBbI€ BJICHUS B IPUPOJIE bromiorexa LIOK

https://m.eds00.ru/0b36363d

86 O06o001IeHre U CUCTEMAaTH3aIIHs bubmuoreka [IOK
3HaHu# 1o teme "OnTuka" https://m.edsoo.ru/8a14748b

87 KoHTpoinbHas pabora 1o Teme bubnnoreka [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panu1pl MpUMEHUMOCTH

88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bu6mmoreka IIOK
3JIEKTPOJAMHAMUKHU U IIPUHLIUIL https://m.edsoo.ru/c9bd77ch
OTHOCHUTEIIbHOCTH

89 IToctynaTel cnenuaibHON TEOPUH bubmmoteka IIOK
OTHOCUTEIIbHOCTH https://m.edso00.ru/c56f05ch
[IpocTpaHCcTBEHHO-BpEMEHHOU
untepsai. [Ipeobpazoanus Jlopenia.

90 VYcioBue NpUYMHHOCTH. bubnuotexa [JOK
OTHOCUTENHHOCTHh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amenJieHne BpPEMEHH U COKpaIllEHUE
JUTUHBI

01 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN bubnmnorexa [JOK

YJaCTHUIII

https://m.edsoo.ru/853a64fc
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CBs13bp Macchl ¢ 3HEPTUEN U

92 HAMITYJIbCOM PEIATUBUCTCKON YaCTHULIBI bubmorexa HOK
y p HpL https://m.edsoo.ru/b6258ffa
DHeprus mMoKost
93 PaBHOBecHOE TEILIOBOE U3IIyUEHUE bubmotexa [IOK
yi https://m.eds00.ru/f54035a5
bubnunorexa LIOK
i 3akon cmemenns Buna https://m.eds00.ru/1c5ff752
05 I'mnoresa M. Ilinanka o kBaHTax. bubnunoreka LIOK
DoToHEI https://m.edsoo.ru/a5ffa218
bubnunoreka LIOK
% OHepris u UMITYILC GOTOHA https://m.edsoo.ru/7fb307ec
97 ®otordppexr. Onbiter A. T Bbu6moteka [JOK
CroneroBa. 3akoHbl poTorhdekra https://m.eds00.ru/8c68e5b9
VYpaBHeHue DUHINTEHA )11
98 doroaddekra. "Kpacnas rpanuma” bubmmorexa [OK
- BP Fparuh https://m.edso0.ru/01ef4556
dboTtordpdexra
99 Hasnenue cera. OnwiThl I1. H. bubmmoteka IIOK
JleGenena https://m.edsoo.ru/64b4f966
N bubmuoreka [IOK
100 BonxoBsie cBOHCTR HacTHIL https://m.edsoo.ru/f59cfcec
Boansl ge bpoing. /imnHa BOJIHBI A€
101 b oﬁns{II[/I aI;Me Bl §6J1aCTI/I ! bubmorexa [OK
p P p . https://m.edsoo.ru/5df8bafl
JIOKAIIM3alUK JBUKYIICHCS YaCTHUIIBI
102 KopnyckynapHo-BOJIHOBOH AyalIu3M bubmorexa I[JOK
PHYCKY AP Ay https://m.edsoo.ru/8ccab62a
103 Hudpakmus >1eKTpoOHOB Ha bubnuotexa [JOK
KpHCTaIax https://m.edsoo.ru/30dbal8c
104 Crnemnuduka n3MepeHuii B MUKPOMHUPE. bubnuotexa [JOK
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CooTHo1IeHNs HeonpeaenéHHOCTEN

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

I'eitzenbepra
105 P bubnunorexa LIOK
CILCHHC [PAHICCKIX 3212 https://m.eds00.ru/e70195bd
106 p . bu6nunorexa LIOK
CLLCHHE PACTCTHRIX 3alad https://m.edsoo.ru/ee9b3182
K 0 :
o7 £ (;HTponbg?rﬁol?'a "(I)<Ta 0 TeMaM _ BuGmiorexa LIOK
CHOBHV - ROPHYCKYIBIPHO https://m.edsoo.ru/c3de891a
BOJIHOBOM Jyasin3m"
o8 OnbITHI 1;10 UCCIIEIOBAaHHUIO CTPOCHHUS BuGmiorexa LIOK
aTOMa. 1 LIaHCTApHA MOAEIE aTOMa https://m.eds00.ru/312b750a
Pezepdopna
bubnuoreka [{OK
109 Hocryrarst bopa https://m.edsoo.ru/404dfa9a
Bugst ciektpoB. CriekTp ypoBHE# bubnnorexa [JOK
110
SHEPruu aToMa BOJOpoOAa https://m.edsoo.ru/cf74bl1a
111 CrioHTaHHOE U BBIHYKIEHHOE bubnmnoreka HOK
U3JIy4CHHUE CBETA https://m.eds00.ru/f945d85¢c
bubmmoteka IIOK
112 Jlasep https://m.edsoo.ru/2288a0c4
Hyxnonnas monens siapa
113 I'eiizen6epra-MBanenko. 3apsan u bu6muoreka [JOK
MacCOBO€ YUCIIO sapa. M30Tombl. https://m.edsoo.ru/34adasde
PagunoakTuBHOCTH
3aKOH paIM0aKTUBHOTO pacnaja.
114 CBolicTBa HOHU3UPYIOIIETO bu6muoreka [JOK

H3ITYyUCHUA. Bausxue
pPaaAOaKTUBHOCTH Ha KUBBIC

https://m.edsoo.ru/aab98bef
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opranusmsl. /lozumerpus

DHeprus CBS3U HYKJIOHOB B SIIpE.
SAnepusie cunbl. Jledekt Macco spa.
Snepusle peakuuu. S nepHbie

bubnunoreka LIOK
115 eakTopsl. [IpoGieMsl yrpasisieMoro 1
PEAKTOpEL 1p yip https://m.eds00.ru/ff1758d0
TEPMOSIACPHOTO CUHTE3A.
DKOJIOTUYECKHUE ACTIEKThI Pa3BUTHS
SAJIEPHOMN YHEPTETUKH
Metonbl peructpanuu u
MCCJICIOBAHUS DJIEMEHTAPHBIX YACTHII.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.
bubnunoreka LIOK
116 bapronbl, ME30HBI U JICITOHEI. 1
. https://m.edsoo.ru/lac08a5h
[TpencraBnenue o CtannapTHOU
moenu. KBapk-rirooHHas Mozienb
aJpOHOB
®usuka 3a npeaenamu CtannapTHON
117 Mozenu. TéMHas Matepus U TEMHas 1 bubnmnoreka HOK
sHeprusi. EnuncTBO pusmueckoi https://m.edso0.ru/c026fd37
KapTUHBI MUPA
118 Otansl pa3BUTHS aCTPOHOMUHU. 1 bubmmnoreka HOK
3HavYeHHe aCTPOHOMHH https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTD 3aKOHOB (PU3UKH TSI
119 00BsICHEHUS PUPOJIBI KOCMUYECKHUX 1 bubmuoreka [IOK
00BEeKTOB. METO Il aCTPOHOMHYECKHUX https://m.edso00.ru/39c44028
HCCIEeN0BaHUN
CoBpeMeHHbIE ONTHYECKUE
120 TEJIECKOITBI, PaJIHOTEIIECKOIIBI 1 bubmmorexa [JOK
> bad ’ https://m.edso0.ru/4877aale
BHeaTMoc(epHast acCTpOHOMHS
121 Bup 3Bé3anoro neba. Co3Be3aus, 1 bu6nunorexa LIOK
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SpKHE 3BE3/bI, TUIAHETHI, UX BUAMMOE
NBIDKEHHUE

https://m.edsoo.ru/aac588eb

Comnneynas cucrema. CoJHIte.

bu6nmorexa [IOK

122 C N
OTHCHHA ARTHBHOCTS. HCTOTHIIK https://m.eds00.ru/22748eb4
sHepruu CosHIA U 3BE3]
3BE3/bI, UX OCHOBHBIE
123 XapakTepHCTUKH. Jlmarpamma bubmmorexa [JOK
| Partep - Snarp \ https:/m.eds00.ru/42169944
CIIEKTPATBHBIN KJIACC — CBETUMOCTD
124 3Be3/1bI IJIABHOM MOCJIEI0BATEIbHOCTH bubmorexa HOK
A A https://m.edsoo.ru/b3ch766¢
BuyTtpenHee crpoeHue 3BE31.
125 CoBpeMeHHbIE TPEICTABICHUS O bubnnoreka [JOK
MIPOUCXOKACHUH U dBOJonUK ColHIa https://m.edsoo.ru/d09da494
Y 3BE3/1. DTaIlbl )KU3HU 3BE3]]
Mieynsiii [1yre — Hama I'anakTuka.
126 Tunbl ranakTuk. YEpHbBIE TBIPHI B bubmorexa LOK
i AHP https://m.edsoo.ru/7cd10a0a
Apax TaJaKkTUK
Bcenennas. Pacmimpenne BeeneHHoil. BuG 110K
nomoTexa
127 X .T b
3axon Xa0baa. Teopus Bosuioro https://m.edsoo.ru/3dbdf0d2
B3pbIBA. PenukTOBOE HM3IMyueHNE
128 Macmrabnas cTpykrypa Beenennoii. bubnmnorexa [JOK
MeraranakTuka https://m.edsoo.ru/ce234633
N bubmuoreka [{OK
12 H
o CpeIICHHEIC POOIICMbT ACTPOHOMHH https://m.edsoo.ru/d37d9ffe
Pu3NYeCcKuil TPAKTUKYM 110 TEME
130 "HccnenoBanre MarHUTHOTO TTOJIS bubmuoreka [{OK

HOCTOSIHHBIX MarHuToB" wiu
"HccieqoBaHnue CBOUCTB

https://m.edsoo.ru/67361aef
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dbeppomMarHeTUKoB" UIu
"UccneqoBanue neiCTBUA
MTOCTOSTHHOTO MarHUTa Ha paMKy C
TOKOM"

131

132

133

Du3N4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue cuisl Amiepa" win
"N3y4yeHue 3aBUCUMOCTH CHJIbI
Awmrnepa oT cuibl TOKa" WK
"OnpezneneHre MarHUTHOM MHIYKIUU
Ha OCHOBE M3MEPEHUs CUIIbI AMriepa"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccneqoBanue ABICHUS
3JIEKTPOMArHUTHOM MHAYKUIUU'" WIN
"Onpenenenre MHAYKIIMU BUXPEBOTO
MardHMTHOTO 1oisa"

Pu3NYecKuil TPAKTUKYM 110 TEME
"UccnemoBanue SIBICHUS
camounaykiun" win "Coopka Moienu
3JIEKTPOMAarHUTHOrO reHeparopa’

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

https://m.edsoo.ru/c36658da

bubmmoteka IIOK
https://m.edsoo.ru/b8fb6391

134

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepenue neproa cCBOOOTHBIX
KOJIEOaHUH HUTSHOTO U MPYKUHHOTO
MasiTHUKOB"

bubmmoreka IIOK
https://m.edso00.ru/5d159d35

135

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"IIpeobpa3oBaHue SHEPTUU B
NPY’KNHHOM MasiTHUKeE"

but6mmorekxa [IOK
https://m.edsoo.ru/a28026bd

136

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue mepeMeHHOTO TOKa
yepes MoCJIeJ0BaTeIbHO COeIMHEHHBIE

bu6nunorexa LIOK
https://m.edsoo0.ru/89dc2d90
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KOHJIEHCATOp, KaTyLIKY U pe3ucTop”
nn "UccnenoBanue paboTh
MCTOYHUKOB CBETAa B LIETIH
MEPEMEHHOTO TOKa"

137

Du3N4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOM
BOJIHBI"

bu6nunorexa LIOK
https://m.edsoo.ru/b100661a

138

Pu3n4ecKuil IPAKTUKYM 110 TEME

"N3mepenune mokasaresns mpeoMIIeHus

crexna" win "llonydyenue
M300paKeHUs B CUCTEME U3 IUIOCKOTO
3epKajia v JUH3BI"

bubnunoreka LIOK
https://m.edsoo.ru/42569eal

139

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHMSI OT BEILIECTBA
(Ha mpuMepe KUJIKHUX JIUH3)" WiIn
"N3mepenne pOKyCHOTO pacCTOSIHUS
paccenBaroIuX JINH3"

bu6mmoreka IIOK
https://m.edsoo.ru/b879fb3f

140

Pu3nYecKuil NPAKTUKYM 110 TEME
"HaGnronenue qudpakumm,
UHTEp(EpEHIINH U MOJIIPU3ALUU
ceera"

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

141

Pu3NYecKuil TPAKTUKYM 110 TEME
"Onpenenenre UMIyJabCa U SHEPTUH
PENSITUBUCTCKUX YacTHUIL (110
dororpadusM TPEKOB 3apsKEHHBIX
YaCTHI] B MArHUTHOM 110J1¢)"

but6mmorekxa [IOK
https://m.eds00.ru/63756¢c47

142

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"U3mepenue noctossHHOM [nanka Ha

bu6nunorexa LIOK
https://m.edsoo.ru/eb916f82
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ocHoBe uccienoanus Gorodrdpdexra"
ninn "UcciaenoBanue 3aBUCUMOCTU
CHJIBI TOKA Yepe3 CBETOAHMOT OT
HanpspKeHus"

143

Du3N4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue cuekTpa
pa3pekeHHOr0 aTOMapHOIo BOJAOPOa
1 U3MEPEHHE MOCTOSTHHON Punbdepra"

bubnunorexa LIOK
https://m.edsoo.ru/ec651eb8

144

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ UCTIOIB30BaHUEM J103UMETpA"
win "M3yuenue nornomienus 6eta-
YaCTHULl AJTIOMUHUEM"

bubnunoreka LIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HaOronenus 3B€34H0ro Heba
HEBOOPYKEHHBIM I'J1a30M C
HCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUHN JUIs ONIPEAEIICHUS
MOJI0KEHUS HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3iusi CeBepHOro Mnoymapus u
spkue 38€361" win "HabmoneHus B
teneckorn JIyHbI, IIaHeT, TYMaHHOCTEH
U 3BE3THBIX CKOIUICHUN"

bu6nmorexa LIOK
https://m.edsoo0.ru/1072021e

146

O06o01IeHne U cucTeMaTHu3alus
3HaHUU. Ponb GU3KMKYM U aCTPOHOMHUU B
9KOHOMHYECKOH, TEXHOJIOTHUECKOM,
COLIMAJILHON U ATHYECKOH cepax
JIeSATeTLHOCTH YeJIOBEKa

bubnunorexa LIOK
https://m.edsoo.ru/ad6ddeed
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O060011eHNEe U CHCTeMaTH3aIIUS
3HaHuil. Posb 1 MecTo Gpu3uku u

bubnunoreka LIOK

147
aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOU https://m.edso0.ru/18f19f7c
KapTUHE MHUpa
O06o001IeHre U CUCTEMaTH3alUs
3Hanuil. Pose ¢pu3nueckoil Teopun B
OPMHPOBAHUHU MPEACTABICHHUH O
148 inﬁuqimﬁ Ka TEIHC MHpa, MECTO bubmorexa HOK
. P Pd, https://m.eds00.ru/e7d400f4
(U3UYECKON KapTUHBI MUpa B 001IEM
PSY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O PUPOIC
149 O00011IeHNE U CUCTEMATH3AIUS bubnunoreka LIOK
3HaHui mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o001IeHre U CUCTEMAaTH3aIIHs bubnuoreka [{OK
3HaHui o teme "Kunemarnka" https://m.edsoo.ru/4e31b507
151 O06o00meHre U cucTeMaTH3aIus bubnuoreka [{OK
3HaHui o teme "JIuHamuka" https://m.edsoo.ru/2dfbafcs
O06o0mIeHre U cucTeMaTH3aIus
152 3HaHu# 1Mo Teme "CTtaTHka TBEpIOro bubmorexa HOK
" P https://m.edsoo.ru/3cca482e
Tena
O00011eHNEe U CUCTEMATU3ALIS
153 3HaHWH MO TeMe "3aKOHBI COXpaHEHUS bubnmorexa IOK
" P https://m.edsoo.ru/32a4d1a0
B MEXaHUKE
O00011eHNEe U CUCTEMATU3 AL
. " bubnunorexa LIOK
154 3HaHu# 110 Teme "OCHOBBI
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHUECKON TCOPHH
155 O06o01eHre U cucTeMaTru3aIus bubmuorexa [{OK

3HaHUU 110 TeMe "TepMoauHaMUKa.

https://m.edso0.ru/c63f7c10
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TemmoBeie MaIuHbL"

O00011eHrEe U cCUCTEMAaTU3ALIIS
3HaHUN 110 TeMe "ArperaTHble

bub6nmoreka [IOK

156
cocTossHUS BemecTBa. Ma3oBbie https://m.edsoo.ru/1d36b5b1
nepexopl"”
O00011eHrEe U cCUCTEMATU3ALIIS Eu6 OK

157 3HaHWH MO TeMe "DIECKTPUIECKOe uosmorexa I
Hone" https://m.edsoo.ru/3bf0def9
O00011IeHNE U CUCTEMATH3AIUS BuG OK

158 3Hannii mo teMe "I1oCcTOSHHbBII ubmaorexa 1
SIeKTPHYECKHH TOK" https://m.edsoo.ru/71453ee6
O0001IeHE U CHCTEMATH3 AL s OK

159 3HaHUH 10 TeMe "TOKHU B pa3IuIHBIX ubsmorexa I
cpeax” https://m.edso00.ru/3d40077a

160 O00011eHNEe U CUCTEMATU3ALIS bu6nmorexa LIOK
3HaHui mo TeMe "MaruutHoe nose" https://m.edsoo.ru/3b4c06ae
PesepBHslit ypok. O60011eHNE U

161 cUCTEMATHU3aIHs 3HAHUH 10 TEME Bubmuorexa IOK
" HeKTPOMATHITHAS HHIYKIHA" https://m.eds00.ru/053e2248
PesepBuslit ypok. O600111eHNE U

162 CUCTEMATHU3aIHsI 3HAHUH 10 TEME bubmiorexa LIOK
"MexaHnuecKie KogeGams" https://m.edsoo.ru/d6310bfd
Peseprubrit ypok. O6001eHIE U

163 cUCTEMATHU3aINA 3HAHUH 10 TEME E;I@'I/P/IOTG;(& HO/I; 2bb83d

s://m.edsoo.ru/5e

"JeKTpOMarHuTHbIE Kosebanus" .
Peseprubrit ypok. O6001eHuE 1

164 CHUCTEMaTH3alys 3HaHUH 110 TEME Bubmuorexa LIOK

"MexaHn4yecKue 1 3JeKTPOMarHuTHbIE

https://m.edsoo.ru/96a7a2dd
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BOJIHBI"

PesepBHbIil ypok. O0001ICHHE 1

165 cUCTEMATH3alMs 3HaHUM 110 TEME 1 Bubmaorexa ITOK
' . https://m.eds00.ru/52ad1603
'Ontuka"
PesepBuElil ypok. O0001IIEHNE U
P P ill bu6nmoreka [IOK
166 CUCTEMATHU3aINA 3HAHUH 110 TEME 1
https://m.edsoo.ru/5beclc65
"OcHoBrsl CTO"
PesepBHEblil ypok. O0001IIEHHE U
167 CI/ICTEM&TI/IBZP 1501 3HaHI/II7IIlI 10 TEME 1 buGnuorexa [IOK
" B . N https://m.edso00.ru/f7c59d38
KopmyckynsipHO-BOTHOBOH JAyann3m
PesepBHrlil ypok. O0001IEHIE U
168 CI/ICTEMaTI/I?,Zp Hst 3HaHI/II\/IJIH 10 TEME 1 Bubmiorexa HOK
" 4 | https://m.eds00.ru/1f511654
duzuka aroma
PesepBHeIit ypok. O600IICHHE 1
169 CHCTeMaTH3aIlnsl 3HaHUH 110 TeMe 1 bubnuoreka [{OK
"®u3nka aTOMHOIO Apa U https://m.eds00.ru/905c5ce0
3JIEMEHTapHbIX YacThIl"
PesepBusblii ypok. O0001IEHIE U
170 CI/ICTEM&TI/ISZP U 3HaHI/H7IIlI o TEME 1 Bubmiorexa IOK
I https://m.edsoo.ru/2bffb94c
"OnemeHThl acTpOPU3UKH"
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 0011ero 00pa3zoBaHus

10.1

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON HaYyYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKON JEATEIbHOCTH JIFOJEH

10.2

VYuuThlBaTh TpaHULIBl NPUMEHEHUS HM3YUYEHHBIX (PU3UUYECKUX MOJEIIEeH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAs cucTeMa OTCu€Ta, abCOIIOTHO TBEPI0E
TEJIO, UJICAIBHBIN ra3; MOJEIU CTPOCHUS ra30B, )KUIKOCTENW U TBEPABIX TEll,
TOYCYHBIN JIEKTPUUECKUM 3apsi — IPU pelieHUH (PU3NYECKUX 3a/1a4

10.3

10.4

PacrniosHaBath pu3udeckue sBiIeHUs (MPOLECCH) U OOBSICHIT UX Ha OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KUHETHUYECKOH TEOpUU  CTPOEHUs
BElIeCTBA M JJIEKTPOJWHAMUKHU: PABHOMEPHOE U PaBHOYCKOPEHHOE
NPSIMOJIMHEMHOE JBMKEHHE, CBOOOJHOE TMaJeHUe TeJ, MABWKEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3auMmojeiictBue Tei; AudQy3us, OpOyHOBCKOE
JBIDKEHUE, CTPOEHHUE KUJIKOCTEH U TBEPABIX TN, U3MEHEHUEe o0bEMa Tel
OpU HarpeBaHMM (OXJIAXKJEHUM), TEIJIOBOE paBHOBECHE, HCIApEHHUE,
KOHJICHCAlLlNs, IUIABJICHUE, KPUCTAJUIN3ALMsl, KUIIEHUE, BIA)KHOCTh BO3/1yXa,
MOBBILICHHUE J1aBJIEHUS ra3a IIPHU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b
MeXJly apaMeTpaMH COCTOSIHUS ra3a B M30IpoLieccax; dJIEKTpHU3aLus Tell,
B3aMMO/ICVICTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBIMKEHHUE, UCHOJb3Ys (PU3MUECKUE BEINUYUHBI:
KOOPJAMHATA, YTh, IIEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, Macca Tena, Cuia,
UMITYJIbC ~ T€Jla, KUHETUYEeCKas DJHEprus, IOTCHUUalIbHAs JHEPIHs,
MexaHuyeckass paboTa, MeXaHWYecKass MOIIHOCTb; TIpU  OINHUCAHUU
MIPaBWJIBHO TPAaKTOBAaTh (PUM3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMYHH, HUX
0003Ha4YeHHs] W €IWHUIBI, HaXOAWUTb (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO
(bU3MUECKyI0 BETUUUHY C IPYTUMHU BEIMYMHAMHU

10.5

OnuceiBaTh M3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€N W TEIUIOBBIE SBICHUSA,
UCHONB3YS (hM3MUECKHUE BETUUMHBL: JaBJIEHUE Tra3a, TeMIepaTypa, CpeaHss
KHMHETHYECKas SHEPTHUs Xa0THUYECKOTO JIBUKECHHUS MOJIEKYJI,
CpPEIHEKBAJIpaTU4YHAsl  CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSI JHEprusi, pabora raza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBHA
TEIUIOBOTO JBHUTraTENsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYUH, UX O0O3HAYEHUS W E€IAMHUIBI, HAXOJIUTh
(dopMyIbl, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEIUYHMHY C JAPYTHMH
BEJIMYMHAM

10.6

OnucelBaTh  M3YYEHHBIE  JJIEKTPUYECKME  CBOWCTBAa  BEIIECTBA U
AIIEKTPUYECKHUE SIBICHUS (TIPOLECCHI), UCTONb3YSd (PU3HMUECKUE BEIUUYHUHBI:




10.7

ANEKTPUYECKUN 3apsill, SJEKTPUUYECKOE TMOoJie, HaANpsHKEHHOCTh IO,
MOTEHLIKal, Pa3HOCTh MOTEHIMANIOB; MPU OMHCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKUl CMBICI HCTIONIb3YyEMbIX BEJIMYMH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (OpPMYJIbI, CBA3BIBAIOIIME NAaHHYIO (DU3MYECKYI0 BEIMYHUHY C
JIPYTMMH BETUYMHAMU

aHATM3UPOBATh (PU3UYECKHE MPOLECCH U SABICHHS, HUCIONB3Ys (hru3nuecKue
3aKOHBI W TPUHILMUIBL 3aKOH BceMupHoOro TsaroteHus, |, Il u Il 3axonbI
HproTOHA, 3aKOH COXpaHEHHsS] MEXaHUYECKOW IHEPTruH, 3aKOH COXPaHCHHS
UMITYJIbCa, TPHUHIMI  CYNEPHO3WIMKA  CHJI, TPHHIUAN PaBHOIPABHS
WHEPIUAIBHBIX CHCTEM OTCUE€Ta; MOJICKYJIIPHO-KHHETHYECKYIO TEOPHIO
CTPOCHHUSI BEUIECTBA, T'a30BbI€ 3aKOHBI, CBA3b CpPEAHEH KHHETHYECKOM
DHEPTUU TEIUIOBOTO JIBWKCHHS MOJEKYJI C aOCONOTHOW TeMIepaTypowu,
NEpPBBI  3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHEHHUS DSJICKTPUIECKOTO
3apsaa, 3akoH KyioHa; mpu 3TOM pas3iuyaTh CIOBECHYH (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE W YCIOBHs (TPaHUIIBI, 00JIACTH)
PUMEHUMOCTH

10.8

OOBSICHIATH OCHOBHBIE IPUHIMUIBl JIEHCTBUS MallMH, HOpuUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuyarh YCIOBHS HMX  0€30MacHOTO
MCII0JIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI 110 HCCICIOBaHUI0 (U3NYECKUX SIBICHUHA W
mponecCoB C UCIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX HSMGPGHHﬁ; IIpu 5TOM
dbopmynupoBarh pobiemMy (3a1ady) U TUIOTE3y YYEOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOPMYJINPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

OcymiecTBiATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEJIHYUH,
IpU 3TOM BBIOMPATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUS U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUN

HccnenoBaTh 3aBUCHMOCTH  MEXIY (PU3UYECKHUMH  BEIMYUHAMH  C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUM; TNpU STOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpOBATh  pPe3ylbTaThl  TOJYyYEHHOM  3aBUCHUMOCTHU
(U3UYECKUX BEIWYMH B BHJE TAaOMUIl U TpaduKOB, N€JIaTh BBIBOJIBI I10
pe3ynbpTaTam MCCIIeTIOBaHUS

Cobumo1aTh mpaBmiia 0€30MacHOro TpyAa NPy MPOBEICHUN UCCICTOBAHHHI B
pamMkKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENFHOCTU C HCIOIh30BAaHUEM U3MEPHUTEIbHBIX YCTPOMCTB U
71a00paTOPHOTO 00OPYIOBAHHUS

Pemarp pacuérHbie 3amauM C SIBHO 3aJlaHHOW (PU3MYECKOW MOJENbIo,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MIPUHIIMITBI; HA OCHOBE aHAJIM3a YCIOBUS
3aaui BBIOUPATh (PU3UYECKYI0 MOJAEINb, BBIICIATh (PU3HUECKUE BETUYHHBI
U QopMynbl, HEOOXOAMMBIE [Isi €€ peUIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATHLHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUHNHBI

10.14

Pematp KaueCTBEHHBIC 3a/lauH: BBICTPaUBaTh JIOTUYECKH
HEMPOTHUBOPEUYUBYIO IIETIOYKY pACCYKICHHM C ONMOpodM Ha HM3y4YECHHbIE




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

10.15

Hcnonb3oBaTe  HpU  pelleHUH  y4eOHBIX  3afad  COBPEMEHHBIE
MHPOPMALIMOHHBIE  TEXHOJIOTUH  JJIsi  TIOWCKA, CTPYKTYpPHPOBAHUS,
UHTEPIpETallud ¥ TPEICTaBICHUS Y4eOHOH M  HayYHO-TOMYJISIPHON
uHpOpMALMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHUYECKH
aHAJIU3UPOBATH MOTY4aEMYyI0 HH(POPMAIHIIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIA/Ia POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HAyKH, OOBSICHEHHE TIPOIECCOB OKPYXKAIOIIETO MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUHI

Hcronp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s obOecrieueHrss 0€30MACHOCTH TIpU  OOpallleHHH ¢ NpuOOpaMH |
TEXHUYECKHUMHU YCTPOMCTBaMU, ISl COXPAHEHHS 3J0POBbS M COOJIOICHUS
HOPM 9KOJIOTUYECKOTO TIOBE/ICHUS B OKPYKAIOIIEH cpere

PaGorate B rpymme C BBINOJIHEHUEM Pa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIbI, PAIMOHATIBLHO PACHPEACISATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHJAPTHBIX CHUTYalMsSX, aJCKBATHO
OLICHUBATh BKJIAQJ KaXJIOTO W3 YYaCTHUKOB TPYIIbBI B pEIICHHUE
paccMaTpuBaeMoid MPoOIIeMbI

11 KIIACC

Kon
NMPoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 0011ero o0pa3zoBaHus

111

JleMoHCTpHpOBaTh Ha MpPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HAYYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VY4uuThiBaTh TpaHULIBI NPUMEHEHHUS H3YYEHHBIX (PU3NUECKUX MOJENe:
TOYEUYHBIM DJIIEKTPUYECKUHN 3apsj, sepHas MOJENIb aToMa, HYKJIOHHAas
MO/JIeJIb aTOMHOTO sJIpa MPH pelieHnH (pU3nuecKux 3amaad

11.3

Pacnio3naBath (uznueckue sBaeHUs (MPoILecChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHA ¥ KBAaHTOBOW (U3WKU: DIIEKTpUYECKas
MIPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JCHCTBHS
TOKa, B3aNMO/JICHICTBHE MAarHUTOB, YJIEKTPOMArHUTHAsI WHAYKIUS, JeHCTBHE
MarHUTHOTO TIOJISI HAa TMPOBOJAHWK C TOKOM W JBWKYIIUICS 3aps,
3JIEKTPOMAarHUTHbIE KoJIeOaHus u BOJIHBI, IpSMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTpaXXeHHe, TMpelloMIIeHHe, HHTep(epeHus,
JUQpakuus U MOJIIpU3alUs CBETa, AUCIEPCUS CBETa, (POTOINEKTPUUCCKUI
s dekr (porodddexT), cBeTOBOE AaBICHHE, BOSHUKHOBCHHE JIMHEHYATOTO
CIeKTpa  aTroMa  BOJOpOJA,  €CTeCTBEHHas M HCKYCCTBEHHAs




pPaanoOaKTUBHOCTDb

11.4

OnuceiBaTh U3y4EHHBIE CBOMCTBA BELIECTBA (DJIEKTPUYECKHUE, MAarHUTHbIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh pa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUecKue
BEJIMYUHBI: YIEKTPUUECCKUN 3apsil, CUila TOKA, dJIEKTPUUYECKOE HANPSKECHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pa3sHOCTh mnoreHnuanos, OJC, pabora
TOKa, MHIAYKIMS MarHUTHOro 1ojis, cuina Awmmepa, cwia JlopeHna,
MHIYKTUBHOCTb KATYIIKH, SHEPTUs dJIEKTPUUECKOTO U MarHUTHOTO IOJIEH,
HEepUoJl U 4acToTa KOJIeOaHUN B KoyieOaTelnbHOM KOHTYpe, 3apsi M cuia
TOKa B IpOLlECCEe TapMOHUYECKMX 3JEKTPOMArHUTHBIX KojeOaHUH,
(GoKycHOE pacCcTOSIHHE M ONTHYECKas CHia JIMH3BI, IPH OMHCAHUH
IIPaBWIBHO TPaKTOBaTh (PM3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH, UX
0003HAUEHHsI W EIWHHIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3NYECKYIO BEJIMYUHY C APYTUMU BEIMUUHAMU

11.5

OnuceiBaTh HM3y4YCHHBbIE KBAHTOBBIE SIBICHHS M TPOIECCHI, HCIOIb3YS
(u3HYEeCKHEe BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETAa, SHEPrUs M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacraja,
SHEPTUsi CBS3M ATOMHBIX fJE€p; MPU OMUCAHWUU TMPABUIBHO TPAKTOBATH
(UBUYECKUN CMBICIT UCTIONB3YEMBIX BEIMYHUH, UX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIHMYHUHY C
JIPYTMMH BETUYMHAMU, BBIUMCIISITH 3HAaUeHNE (PU3NYECKON BETUIHHBI

11.6

11.7

11.8

AHanu3upoBath PU3NUECKHE MPOLIECCHI U SBICHUS, UCIONb3Yys (PU3HUECKUE
3aKOHBl M TPHUHLHUIBLI: 3akoH OMa, 3aKOHBI MOCJIEI0BaTEIbHOTO U
HapajyIeNIbHOTO COEAMHEHUs IPOBOJHUKOB, 3aK0H Jlkoyns — JIeHna, 3akoH
AIIEKTPOMAarHUTHOW MHAYKLWHU, 3aKOH NPSMOJIMHEHHOTO paclpOCTPaHEHUS
CBETa, 3aKOHBbI OTPAKEHUS CBETA, 3aKOHBI MPEJIOMIICHUS CBETAa, YPABHEHHUE
OnHmTeiiHa 11 QorodddexTa, 3aKOH COXpaHEHUs DSHEPrUH, 3aKOH
COXPAaHEHHs MMITYJIbCA, 3aKOH COXPAHEHHUs JJIEKTPUUECKOTO 3apsja, 3aKOH
COXPaHEHMsI MACCOBOI0O 4YHCIa, MOCTyNaTel bopa, 3aKkOH pagnOaKTHBHOIO
pacraza; Mpu 3TOM pa3IuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXXEHHWE M ycjoBHs  (TpaHMIBI,  0OIacTH)
MPUMEHUMOCTH

OnpenensiTh HampaBlIeHHE BEKTOpa WHAYKIIMM MAarHUTHOTO  TIOJS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M ONMUCHIBaTh H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pPKajoM,
TOHKOM JTUH30U

11.9

BrimongaTs OKCIICPUMCHTBI I10 HCCICAOBAHHUIO (I)I/I3I/I‘ICCKI/IX SIBJICHUA U
MMponecCoOB C UCITOJB30BAHUEM ITPAMBIX U KOCBECHHBIX HSMGPGHHﬁ; IIpu 5TOM
dbopmynupoBath podiemMy (3a1a4dy) ¥ THIOTE3y YI4EOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYIOBAHMS, TIPOBOJUTH OIBIT
U GOpPMYIHPOBATH BHIBOJIBI

11.10

OcyiiecTBIITh MpsiMble M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMPATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U HCIOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (DM3UYECKHUX BEIMYMH C HCIOJIb30BAHUEM
OpSAMBIX U3MEPEHUH; PU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHUPOBATH
pe3ybTaThl TOJIyYEHHONH 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHJE
TaOIUI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIEeIOBAHUS

Cobmoath mpaBuiia 0€30MacHOT0 TPYy/Aa MPU MPOBEICHUU HCCIICAOBAaHUN B
paMKax  y4eOHOTO  JKCIIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOCKTHOf/’I ACATCIBHOCTH C UCIIOJIB30BAHUEM U3MCPHUTCIbHBIX yCTpOﬁCTB )51
1abopaTopHOTrO 000PYIOBaAHUS

Pemate pacuérHple 3amaud ¢ SBHO 3aJaHHON (DU3MYECKON MOJIENBIO,
UCIIONB3YS (PU3NYECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHANIM3a yCIOBHS
3aJauM BBIOUPATh (PU3UYECKYI0 MOJEINb, BBIICIATh (PU3HUECKUE BETUYHHBI
U (QOopMyIBl, HEOOXOAMMBIC JUIsi €€ pelmIeHHs, MPOBOAUTH PAcU€Thl U
OIICHUBATh PEATbHOCTH IMOJIYICHHOTO 3HAYCHHS (PH3UIECKON BETHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOI'M4YCCKHU
HCIIPOTUBOPCUUBYHO ILICIIOYKY paCCY)KI[CHI/Iﬁ C OHOpOfI Ha H3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IG SABJICHUA

Hcnonp3oBaTh  MHpuU  peUICHHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
WH(OPMALIMOHHBIE  TEXHOJOTHMH  JUIS  TIOUCKA, CTPYKTYypUPOBaHUS,
UHTEPIPETAllMM U TPEACTaBICHUS Yy4eOHOW U HAyYHO-TIOMYJISPHOU
uH(pOpMallMK, TOJMYYCHHOH W3 pa3IMYHbIX HWCTOYHHKOB; KPUTUYECKU
aHAJIM3UPOBATH MOJIyHaeMyr0 HH(POPMAITHIO

OOBSCHATH TPUHIMIBI JEHCTBUS MallMH, NPUOOPOB U TEXHHUUYECKHUX
YCTPOMCTB; pa3nuyaTh YyCIOBUS UX O€30MacHOr0 WCMHOJIb30BaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[TpuBOIUTE IPUMEPHI BKIIAJIa POCCUNCKUX U 3apYOSKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IIPOIECCOB OKPYKAIOLIETO MHUDA, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp30BaTh TeOpeTUUECKHe 3HAHUS M0 (U3HUKE B MOBCEIHEBHOM KU3HU
st obecrieyeHust Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKHUMHU YCTPOMCTBAMH, JUISI COXPAaHEHHs 3/I0pPOBBSI M COOIFOICHUS
HOPM 5KOJIOTHYECKOT'0 MOBEICHUS B OKPYXKAIOLIEH cpeie

11.19

PaGorate B rpymme C BBIMOJHEHUEM PA3TUYHBIX COIMAIBHBIX POJIEH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAIMOHATBHO PACIpeNesaTh 00S3aHHOCTH U
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHJAAPTHBIX CHTYyallMAX, aJICKBATHO
OLCHMBATb BKJIaJ KaXJA0ro M3 YYACTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kox Kox nposepsiemoro
pasaesia | 3JjieMeHTa

IIpoBepsieMble 3J1eMeHTBHI COleP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

11

®usuka — Hayka o npupozne. Hayunsle meTOnbI
ITIO3HAHUS OKPYXKaIOILEro Mupa. Ponb
JKCIIEPUMEHTA M TEOPUM B IIPOLECCE IMO3HAHUSA
IPUPOIBL. DKCIIEPUMEHT B (PH3UKE

1.2

MonenupoBanue  (GU3MYECKUX  SBICHUM U
npoueccoB. Hayunsle runoressl. ®uznyeckue
3aKOHbBl W TEOpPUU. ['paHULIBI MPUMEHUMOCTH
¢u3znyeckux 3akoHOB. [IpuHIUI COOTBETCTBUS.
Pome m wmecro ¢usukun B (PoOpMHpPOBAHUU
COBPEMEHHON HAay4YHOW KapTHUHBl MuUpa, B
MPaKTUYECKON JeATEIbHOCTHU JIIOIEN

MEXAHHUKA
KMHEMATHKA

211

Mexannueckoe aBuxkeHHe. OTHOCHUTENBHOCTh
MexaHuyeckoro npwxkeHus. Cucrema oTcuéra.
Tpaexropus

212

[lepemenienne, CKOpPOCTh (CpenHsAsl CKOPOCTb,
MTHOBEHHas CKOPOCTbH) u YCKOpEHHE
MaTepUaJIbHOM TOYKH, KX IIPOCKUMU Ha OCH
cucreMbl koopauHaT. CloxeHrue nepeMenieHnii u
CJI0KEHHE CKOPOCTEMN

21 2.13

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JIBUKCHUE. I'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS,
IIyTU U TNEPEMEIIECHNs MAaTepUaJbHOM TOYKH OT
BpEMEHU

214

2.15

2.1.6

CBobomHOe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

KpuBonuneiinoe JBHIKCHHE. PaBHOMepHOE
JIBUKEHUE MAaTEPUAIBHOM TOYKH IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JIMHENHAs CKOpPOCTh. Ilepuon
1 yactoTa. LleHTpocTpeMHuTENbHOE YCKOPEHUE

Texuudeckue YCTpOﬁCTBaI CIIMIOMCTP, ABUKCHUC
CHapsA 0B, HCTIHBIC U pCMCHHBIC IICPpCaAavYn




2.2

2.1.7

[TpakTuyeckue paboTsl. Mi3Mepenne MrHOBEHHOM
ckopocTd. MccienoBaHue COOTHOLIEHMSI MEXIY
My TSMH, IIPONICHHBIMU TEJIOM 3a
IIOCJIEI0BATEIbHbIE paBHbIE MIPOMEXYTKH
BPEMEHU MpPU PABHOYCKOPEHHOM JBUXEHUU C
HayaJbHOW CKOPOCTBIO, paBHOHM Hyt0. M3ydyeHue
JBWKEHUSI IIApUKa B  BA3KOM  KHMJIKOCTH.
W3yueHnne  JBUXKEHUS  Tena,  OpOILICHHOTO
TOPU30HTAJILHO

JUHAMUKA

221

IIpunnun otHocurensHOCTH ['anmumnes. Ilepsbiit
3akoH Hserorona. VHepuuanpHble  CHCTEMBI
oTcuéra

2.2.2

2.2.3

Macca Tena. Cuia. HpI/IHI_II/IH CYIICPIIO3UIIUH CHUIT

Bropoit 3akon HeroToHa pans MarepuaibHOMN
TOYKH B MHepuuanpHOi cucteme orcuéra (MCO).
Tperuit 3akoH HplooTOHa I MaTepUaIbHBIX
TOYEK

224

3aKkoH BCeMHUpPHOro TAroTeHus. Cuila TSKECTH.
[TepBast kocMHuueckast CKOpocTbh. Bec Tena

2.2.5

2.2.6

2.2.7

Cuia ynpyroctu. 3akoH ['yka

Cuna Ttpennsa. Cyxoe Ttpenue. Cuna TpeHHUsS
CKOJIBKEHUS W CHJa  TpPEeHUs  IOKOS.
Koadduunent tpenuns. Cusa conpoTHBIEHUS NPH
JBIKEHUH TeJa B )KUIKOCTH WJIH rase

[TocTymarensHOe H BpallaTeIbHOE JBHIKCHUE
abCoIIIOTHO TBEPOTO Tena

2.2.8

MoOMEHT CHJIIBI OTHOCHUTEIIFHO OCH BpaliCHus.
IIneqo cwiibl. YcnoBusi paBHOBECHS TBEPIOTO
tena B UCO

2.2.9

2.2.10

Texunyeckue yCTpOfICTBaI IOAIIMITHHUKH,
JABMKCHUEC NCKYCCTBCHHBIX CITYTHHUKOB

[Tpaktuyeckue paboTel. M3yueHue IBMKEHUS
Opycka Mo HaKJIOHHOM MJIOCKOCTHU MOJ ACHCTBUEM
HECKOJIbKUX cwil. MccnenoBaHue 3aBHCHUMOCTH
CHII YIIPYTOCTH, BO3HHUKAIOIINX B
nedbopMupyeMoil  MpPyKHHE W PE3UHOBOM
oOpa3lie, OT BeIMYUHBI UX JedopMaluu.
HccnenoBanue yciioBH paBHOBECUS TBEPIOTO
TeJla, UMEIOLIET0 OCh BPALLCHUS

2.3

3AKOHBI COXPAHEHNA B MEXAHUKE




NMiynsc  MaTepHalbHOM  TOYKH,  CHCTEMBI

231 MaTepuaibHbIX TO4YeK. Mmmynsc cuiibl U
M3MEHEHHE UMITYJIbCa Teja
532 3akoH  coxpaneHus wumnyisca B HCO.
o PeakTHBHOE JIBHIKCHHUEC
2.3.3 Pabora cuibl
234 Mo1HoCTb CUIb
535 Kunetnueckast »sHeprus MarepuanbHOM TOYKH.
o Teopemao KMHETUYECKOM DHEPIUU
ITorenumanpHas JHEPrus. [TorenunanpHas
236 SHEprus ymnpyro neOpMUPOBAHHON NPYKUHBI.
A [TorennuanbHas SHEprus Tena BOJIN3U
HOBEPXHOCTH 3eMJIn
[ToreHnmanbHble ¥ HENOTEHIMAJIBHBIC —CHUJIBI.
937 CBs3p  paboOThl  HENOTEHLUHUAIbHBIX CHJI  C
h WU3MECHCHHEM MEXAHUYECKOM JHEPTUH CHCTEMBI
TeJl. 3aKOH COXPAHEHUS] MEXAaHUYECKOH SHEPruu
2.3.8 VYupyrue v Heyrnpyrue CTOIKHOBEHUS
239 TexHuueckue ycTpoilcTBa: JIBUKEHHE DAKeET,
A BOJIOMET, KOIIep, IPYKUHHBIN MUCTOJIET
[IpakTnueckue  pabotel.  M3ydyeHue  cBA3M
5310 CKOpOCTEH Tel TMpH  HEYyNpyroM  yaape.

HccnenoBanue CBA3HU pa6OTBI CHIJIbI C
W3MEHEHHEM MEXaHHMIECKOMN 9HEPTHHU TCJia

3.1

MOJIEKVYJISIPHASA ®U3UKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU

3.11

OcHOBHBIE TIOJIOKECHHSI MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUH. BpOyHOBCKOE IBUIKEHUE.
Huddysus. Xapakrep JIBU)KEHHS u
B3aMMO/JICHCTBHS YaCTHI] BELIECTBA

3.12

Mogenu cTpoeHHs ra3oB, KUJIKOCTEH U TBEPIBIX
TeJI U OOBSCHEHHE CBOICTB BEIECTBA HAa OCHOBE
STHUX MOJIEJIer

3.13

3.14

Macca  monekyn. KonudectBo — BemecTsa.
[TocrossuHast ABoraapo

TermoBoe paBHOBecue. Temmeparypa u €€
usmepenue. lllkana remneparyp Llenbcus

3.15

Mopenp uneanbHoro raza. OCHOBHOE ypaBHEHHUE
MO.]'IGKy.]'IS[pHO-KPIHGTH‘-IGCKOfI TCOPHUU UACAIIBHOTO
rasa

3.1.6

AOcomroTHass TeMIiepaTypa Kak Mepa cpeaHein




3.1.7

3.18

KMHETUYECKOM HHEPrUHM TEIUIOBOIO JABUKCHUS
yactul rasa. [lIkama remneparyp KenbBuna

VYpaBaenue Kianeiipona — MenneneeBa. 3akoH
JlanpToHa
l'azoBbie 3akoHbl. M30mporeccel B HACaIbHOM

ra3e C IIOCTOSHHBIM KOJIMYECTBOM BELIECTBA:
M30TepMa, U30X0pa, u306apa

3.1.9

3.1.10

TexHuveckue ycTpoicTBa: TepMOMETP, OapoOMETp

[IpakTnueckue pabotbl. M3mepeHue Macchbl
BO3JyXa B KJaccHOW KomHaTe. MccnemoBanue
3aBHCHMOCTH MEXIy TapaMeTpamMHu COCTOSHHS
pa3peKeHHOT0 raza

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepmonuHamuueckass  cucremMa.  BHyTpeHHss
DHEPIruss  TEPMOAMHAMHYECKOM  CHCTEMBI U
crocoO0bl €€ U3MEHEHUs

3.2.2

3.2.3

3.24
3.2

3.25

3.2.6

KonuuectBo Temiorsl u pabota. BHyTpeHHss
SHEPIUs OJJHOATOMHOI'O UAEAIbHOIO rasa

Bunelt  Temmonepenaumu: TETUIONPOBOIHOCTb,
KOHBEKLHUA, u3JydeHHe. Temno€MKOCTh Tea.
VaennbHas TemiaoéMKOCTh BellecTBa. Pacuér
KOJIMYECTBA TEIJIOTHI MPU TEIIONEpe1aue

IlepBolii 3akOH TepMoAauHaMUKH. IIpumeneHune
IIEpBOro 3aKOHa TEPMOJANHAMUKHI K
usomnporeccaMm. ['padudeckas HHTepHpeTaIUsd
paboThl raza

TeroBele  MamuHbl.  [IpUHIMOBL  JEWCTBUA
TeroBbIX MamuH. [IpeobpazoBaHusi SHEprum B
TerIoBbIX MammHax. Koddduiment mone3Horo
nevictBust (manee — KIIJ[) TermmoBoit MarivHbI.
Huxkn Kapuo u ero KITJ{

Bropoii 3akon tepmoamHamuku. HeobpatumocTs

MpOLIECCOB B TMpuUpoje. TeInaoBble ABUTATEINN.
DKonorudeckue npoOIeMbl TETIOIHEPTeTUKH

3.2.7

Texnuueckune YCTpOWCTBA: JBUTaTellb
BHYTPEHHET0 CropaHusi, OBITOBOM XOJOJIUJIbHUK,
KOHJIUIIHOHED

3.2.8

AI'PEI'ATHBIE COCT

[TpakTueckue pabotsl. M3mepeHue yaenbHOMN
TEMJI0EMKOCTH

OAHUMA BEHIECBA. ®A30BBIE [TIEPEXO/IbI

3.3
3.3.1

[TapooGpa3oBanue u kKoHAeHcanus. Vcnapenue u




KUTIEHHE. YIeNbHas TelyioTa MmapooOpa3oBaHusl.
3aBUCUMOCTb ~ TEMIEpaTypbl  KHUIIEHHS  OT
JIaBJICHUS

3.3.2

3.3.3

AOcomoTHasT M OTHOCUTENbHAas  BIAXKHOCTh
Bo3ayxa. HacelenHslil map
Teépaoe Teno. Kpucramnmueckue u amopdHble

Tena. AHM30TPONHUS  CBOWCTB  KPHCTAJUIOB.
Kunkue kpuctamisl. CoBpeMeHHbIE MaTepHAaIIbI

3.34

[InmaBienne u  Kpucramsanus. Y AelbHas
TeruioTa riasienus. Cyonumanus

3.3.5

3.3.6

3.3.7

VYpaBHeHMe TeI10BOro dagaHca

TexHuueckue  ycTpoWcTBa:  TUTPOMETP U
IICUXPOMETP, KaJIOPUMETD, TEXHOJIOTMH
IIOJIyYE€HHUSI COBPEMEHHBIX MAaTEpUalOB, B TOM
4ucJie HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU
[TpakTnueckue pabotbl. M3mepeHue BIaXXKHOCTU
BO3yXa

4.1

SJIEKTPOAMMHAMUKA

OJIEKTPOCTATHUKA

411

41.2

Onextpuzauus Ten. DJeKTpudeckuil 3apsn. [lsa
BHUJIA DJICKTPUUCCKHX 3apsaa0B

HpOBOI[HI/II(I/I, AUDJICKTPHUKHU U MMOJIYIIPOBOIHUKHA

4.1.3

3aKOH COXpaHEHHS JIEKTPUIECKOTO 3apsiia

414

415

B3aumoneiictue 3apsnioB. 3akon Kynona
DnexTpuueckoe noJe. HanpsoxkéHHocThb
AIIEKTPUYECKOro Mousl. [IpuHIMI cyneprno3uuuu.
JIuHMN HANPsHKEHHOCTH JIEKTPUYECKOTO OIS

4.1.6

4.1.7

4.1.8

4.1.9

Pabora CHUII BJIEKTPOCTATHYECKOTO HOJISL.
ITorenuuain. Pa3HoCTh NOTEHIINATIOB

[IpoBOIHMKM W JAMAJIEKTPUKHM B TOCTOSHHOM
AIIEKTPUYECKOM ToJe. Jusnexktpudeckas
MIPOHHUIIAEMOCTH

DNEKTPOEMKOCTD. Konpencarop.
ONEeKTpOEMKOCTh  IUIOCKOTO  KOHJIEHCATOpA.
OHeprus 3apsyKEHHOT0 KOHIEHCATopa
Texnuueckune YCTpOMCTBA: AIEKTPOCKOTI,
AIIEKTPOMETP,  DJIEKTPOCTAaTHUYECKas  3allluTa,
3a3eMJICHHE  3JIEKTPONpHOOpPOB, KOHJIEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[IpakTrnueckue paboThLI. N3mepenue




4.2

ANMEKTPOEMKOCTH KOHJICHCATOPA

IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PAJIMYHBIX

CPEJIAX

421

Ycenosusa CYILIECTBOBAHMS HOCTOSIHHOTO
anekTpuueckoro Toka. Mcrounumku Ttoka. Cuna
ToKa. IToCTOSTHHEIN TOK

4.2.2

4.2.3

Hanpspkenue. 3akon Oma 17151 yyacTka Lenu

DJIEKTPUYECKOE  CONPOTHUBJICHUE. Y IEJIbHOE
COINPOTHBIICHUE BEIIECTBA

4.2.4

HOCJICIIOB&TCJIBHOG, napajjiCJibHOC, CMCHIAHHOC
COCAMHCHUC ITPOBOAHUKOB

4.2.5

4.2.6

Pabora snextpuueckoro Toka. 3akoH Jlxoyms —
Jlenna

MoIIHOCTh QJICKTPHYCCKOI'0 TOKa

4.2.7

anekTponBkymas cuna (manee — DIJC) wum
BHYTPCHHEE CONPOTHBICHHE MCTOYHHKA TOKA.
3akoH Oma Juis  DOJMHOW  (3aMKHYTOMH)
anieKTprueckoi rienu. KopoTkoe 3amMbIkaHue

4.2.8

4.2.9

4.2.10

OJeKTpOHHAas: TPOBOAUMOCTb TBEPJBIX METAJUIOB.
3aBUCHUMOCTh  CONPOTHUBIIEHHUS METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh
OnexkTtpuueckuii TOK B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

[TonynpoBonnuku. CoOCTBEHHass M TNpUMECHas
IIPOBOAMMOCTB IOJYNIPOBOJHUKOB. CBOMCTBA p-N
nepexona. [lonynpoBoJHIUKOBBIE TPHOOPHI

4211

DNEeKTpUYECKUM TOK B JNEKTPOJIUTAX.
DNEKTPOIUTHYECKAS JUCCOLMALIUA. DIEKTPOIIN3

4.2.12

4.2.13

OnexkTpuueckuil ToK B razax. CaMOCTOSTENbHBII
1 HECAMOCTOSITENbHBIN pa3psia. PaznudnHble THUIBI
CaMOCTOATENIbHOTO pa3psana. Momuus. [Tnazma

TexHnueckue yCTpOWCTBA: amIepMerp,
BOJIBTMETD, peocrar, VCTOYHUKU TOKa,
AJIEKTpOHArpeBaTeIbHbIE npudopHl,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COTMPOTHUBIIEHUS, BAKYYMHBIH HOJ, TEPMHCTOPHI
U (OTOPE3UCTOPHI, MOIYINPOBOJHUKOBBIA THO/,
raJibBaHHKa

4.2.14

[TpakTueckue paboThl. M3ydeHHE CMEmaHHOTO
COETMHEHUS PE3UCTOPOB.
N3mepenne DOJIC wucroyHuka TOKa U €ro




BHYTpPEHHEro  conpotuBieHus. Habmronenue
DIIEKTPOJIN3A

11 KJIACC
Kox Koanposepsiemoro
IIpoBepsiemble 3j1eMeHTHI COAePKAHMS
pa3ieiia | 3JjieMeHTA
4 OJIEKTPOAMHAMUKA
MAT'HUTHOE ITOJIE. DJIEKTPOMAT'HUTHA A MHAYKIIMA
431 [TocTossHHBIE =~ MArHMTBI. B3aumopeiictBue
IMOCTOSIHHBIX MAarHUTOB
MaruuTtHOE  TIOJIE. Bexkrop  marHuTHOM
uHaykuu. Ilpunoun cynepnosuuuu. JluHun
4.3.2 MarHuTHOM  wHAykuumu. Kaptuna — nuHuit
MarHUTHOM  MHIYKIUU TOJSI  MOCTOSIHHBIX
MAarHMTOB
MarautHoe T0Jie¢ TPOBOJHHKA C  TOKOM.
Kaptuna swHUN TONA JAJIMHHOTO IPSMOTO
433 MPOBOJHMKA U  3aMKHYTOI'O  KOJBLIEBOIO
MIPOBOJHHKA, KATYIIKU ¢ TOKOM. OmbIT DpcTea.
B3aumoseiicTBre MPOBOIHUKOB C TOKOM
4.3.4 Cuiia Amriepa, €€ MOyJIb M HalpaBJICHHUE
Cuna Jlopenma, e€ Moaynb W HallpaBJICHHUE.
4.3 435 JBuxeHue 3apsKEHHOU YaCTHUIIBI B
OJTHOPOJIHOM MarHuTHOM Tiojie. PabGoTa cuibl
Jlopenua
4.3.6 SIBneHue ANeKTPOMArHUTHON MHAYKIIMU
437 [ToTok BeKTOpa MAarHUTHON MHIYKIIMHU
438 OJC wuHaykuuu. 3aKOH DJIEKTPOMArHUTHOM
nHaykunn Gapanes
BuxpeBoe  anektpuueckoe  mose.  IJC
43.9 WHIYKIUA B  TPOBOJHUKE,  JIBIKYIIEMCS
MOCTyNaTebHO B OJHOPOJHOM MAarHUTHOM
oJie
4.3.10 [IpaBuiio Jlenna
4311 WunyktuBHOCTh.  SIBIEHME  CaMOMHAYKIIUU.
OJ1C camonHayKIMu
4.3.12 DHeprusi MarHUTHOTO TOJIsl KaTYLIKH C TOKOM
4.3.13 DIEeKTPOMArHuTHOE T0JIe




Texauueckue YCTPOMCTBA: IIOCTOSIHHBIE
MarHuThl, 3JIEKTPOMAarHuThl, 3JIEKTPOABUTATEIb,

4.3.14 YCKOPHTEITH IIIEMEHTAPHBIX YACTHII,
MHIYKIIMOHHAs I1€Yb
[Ipaktuyeckue paboThl. M3yueHne MarHUTHOTO
IoJisi  Karymku ¢ TokoM. MccimenoBanue
4.3.15 JICACTBUS TOCTOSHHOIO MarHuTa Ha paMKy C

TOKOM. HccnenoBanue SIBJICHUS
AJIEKTPOMArHUTHOW WHIYKITUU

KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU

5.11

Konebarenpuas cHUCTEMA. CBoOOIHEIE
KoJieOaHusI. lMapmonunueckue KoJIeOaHusl.
[lepuon, 4wacrora, ammmrysa u  (dasa
Koebanui

512

5.1.3

5.14

[IpyxxuHHBI ~ MaATHUK.  MartemaTu4eckui
MasATHHUK

YpaBHeHue TapMOHHYECKUX Kosie0aHui.
Kunematnyeckoen TuHAMHYECKOE OIMCAHUE
K0J1e0aTeNbHOTO JBUKCHUS

[IpeBpamienue 5sHepruum NpH TapMOHHYECKHUX
konebaHuax. CBs3b aMIUIMTYAbl KoseOaHui
HCXOJHOM  BEJIMYMHBI  C  aMIUIMTYJaMu
Kosie0aHU €€ CKOPOCTU M YCKOPEHHUS

5.1
5.15

KonebartenbHblit KOHTYD. CBoOoiHBIE
AJIEKTPOMAarHWTHBIE KoJjeOaHus B HJEAIbHOM
KoiebaTeabHOM KOHTYpe. AHAJIOTHS MEXIY
MEXaHUYECKUMHU " AJIEKTPOMarHUTHBIMU
konebanusamu. Popmyna TomcoHa

5.16

3aKkoH COXpPAaHCHUS OHCPIruld B HACAIIBHOM
KoJie0aTeIbHOM KOHTYPC

5.1.7

5.18

5.19

BoiHykeHHbIE ~ MeXaHMYecKue  KojeOaHus.
Pe3onanc. Pe3oHaHcHas kpuBas. BeIHyX/1eHHBIE
OJICKTPOMArHuTHBIC KoaeOaHusl.

IIepemenHbII TOK. CunyconanbHbII
IIEPEMEHHBIN TOK.
MOomHOCTh MEPEMEHHOI0 TOKA. AMIUIUTYIHOE U

Z[CﬁCTByTOH.ICC 3HA4YCHUC CHJIbI TOKa )51
HaIIps’KCHU A

5.1.10

Tpancpopmarop. IlpousBoacTBo, mepemada u
norpebdieHue IEKTPUYECKON SHEPTHH.




5.2

5.3

OKOJIOTUYECKME PUCKM TpU  I[IPOU3BOJCTBE
JIEKTPUYECKON JHEPI'Uu. Kynbrypa
HCIOJIb30BAHUSA IEKTPOIHEPTUH B
IIOBCEIHEBHOM JKU3HU

5.1.11

5.1.12

Texuuueckue yCTpOHCTBa: ceiicmorpad,
ANIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIepeaay

[IpakTrueckue paboTHI. Hccnenosanue
3aBUCHMOCTH IE€pHOJia MaJbIX KoJieOaHHil rpy3a
Ha HUTUH OT JJIMHBI HUTH U MAacchl TIpy3a.
HccnenoBanne nepeMEeHHOro TOoKa B LENU U3
IIOCJIEZI0BATEIBHO COETUHEHHBIX KOHJEHCATOPA,
KaTYIIKA U PE3UCTOpa

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanunueckue BOJTHBI, YCIIOBUS
591 pacrpocTpaHeHHs. [Tepuon. CkopocTb
o pacrpocTpaHeHUs U JUINHA BOJIHBI.
[Tonepeunsle ¥ MPOAOIbHBIE BOJIHBI
599 ##H#Par###  Murepdepenuus u  audpaxuus
o MEXaHUYECKUX BOJIH
593 3Byk. Ckopocte 3Byka. I'poMkocTh 3ByKa.
o Bricora Tona. Tembp 3ByKa
DNeKTpOMarHuTHbIE BOJIHBI. YcnoBus
524 U3ITYy4YEeHHUs SJIEKTPOMAarHUTHBIX BOJIH. B3aumuas
o opueHTanMs BekTopoB E, B u v B
3JIEKTPOMArHUTHOM BOJIHE B BaKyyMe
CoiicTBa JJIEKTPOMArHUTHBIX BOJTH:
505 OTpaK€HHe,  NpeloMIIEHHe,  MOoJspU3aLus,
audpakuus, UHTEepEepeHIIHSL. Ckopoctb
3JIEKTPOMArHUTHBIX BOJIH
596 [IIxana 3;1eKTpOMarHuTHBIX BOJH. [Ipumenenune
o 9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
[lpuHIMTIBIL ~ PagMOCBS3M W TEJICBHICHMS.
5.2.7 Pannonokarusi. DNeKTPOMarHuTHOE
3arpsi3HEHUE OKpY Karoleil cpeabl
TexHuueckue  ycTpoilcTBa:  MYy3bIKaJbHBIE
528 WHCTPYMEHTHI, YJIbTPa3BYKOBas TUarHOCTUKA B
o TEXHUKE W MEIUIMHE, pagap, pajidonpUEMHHIK,
TeJIeBU30p, aHTeHHa, Tenedon, CBY-meup
OIITUKA
531 [IpssMonuHENHOE pPACIpPOCTPAHEHUE CBETAa B

oaHopoaHOM cpene. JIyd cBeta




5.3.2

5.3.3

5.34

OtpaxkeHue cBeTa. 3aKOHbI OTPAXKEHUS CBETA.
[TocTpoenne n300paskeHuit B IUIOCKOM 3epKalie

IIpenomiienne cBeta. 3aKOHBI IIPEIOMIICHUS
cBeTa. AOCOJIOTHBIN MOKa3aTellb IPETOMIICHUS
ITonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbii
yT'OJI IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

5.3.5

5.3.6

Hucniepcusi cBera. CHoXHBIH cocTaB 0e10ro
ceera. LBer

Cobuparolye u pacceuBaroIIye JUH3bL. TOHKas
nuH3a. POKYyCHOE pACCTOSHHE U ONTHYECKas
cuiia TOHKOM nuH3bI. [locTpoenue n300paxeHuit
B COOMpAarOUIMX U pPacCEUBAIOIIMX JIMH3aX.
@opmysia  TOHKOM  JMH3BL.  YBEJIUYEHHUE,
JlaBaeMOe€ JIMH301

5.3.7

5.3.8

5.3.9

5.3.10

Hpez[enbl MNPUMCHUMOCTH FeOMCTpH‘ICCKOﬁ
OIITUKH

WnTepdepenius CBETa. KorepenTHsie
HUCTOYHHKHU. Ycnosus HaOIr01eHUS
MaKCHMYMOB U MUHUMYMOB B
UHTep(EpEeHIMOHHOW  KapTUHE  OT  JIBYX
cHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB
Hudpakius csera. [IudpakunoHHas pemérka.
VYcnoBue HaOMIOJEHUS TJIABHBIX MaKCHMYMOB
IIpU MaJEHUH MOHOXPOMAaTHUYECKOrO0 CBETa Ha
TU(PPAKIUOHHYIO PEHIETKY

[Tonspuszanusa ceera

5311

TexHudeckue  yCTpOMCTBA:  OYKM,  JIyHa,
¢doToanmnapar, MIPOECKIIMOHHBIN anmapar,
MHKPOCKOII, TEJIECKOIl, BOJIOKOHHAs OITHKA,
nudpakIMOHHAs peHIETKa, TTOJISIPOU,]

5.3.12

[IpakTuueckue padoTsl. M3mMepeHue mokaszatens
MIPETIOMIICHUSI. Uccnenosanue CBOWCTB
n3o0pakeHUt B JuH3aXx.  HaOmromenue
JUCTIEPCUU CBETa

BJIEMEHTAI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panunb MPUMEHUMOCTH KJIaCCHYECKOM
MEXaHWKH. IToctynatel TEOpUHU
OTHOCUTEJIBHOCTH: WHBAPUAHTHOCTb  MOJIYJS
CKOpOCTH  CBETa B  BaKyyMe, [PHUHLUII
OTHOCHUTEIBHOCTH DHHINTEHHA

6.2

OTHOCHUTENBHOCTh OOTHOBPEMCHHOCTH.




3aMeIIHeHI/Ie BPEMCHH U COKpAIICHUC NJIMHBL

6.3 DHeprusi ¥ UMITYJIbC CBOOOIHOM YaCTHIIbI

CBs3p Maccel C DHHEprued M HMIYIbCOM
6.4 CBOOOJHOW  4YacTHIBI.  DHEpPrus  IMOKOs
CBOOOTHOW YaCTHIIBI

7.1

7.2

KBAHTOBAA ®U3UKA
RJIEMEHTBI KBAHTOBOU OIITUKU

®otonbpl. Popmyna Ilimanka cBs3M BHEpPruu
7.1.1 ($oTOHA ¢ €ro 4acToTOW. DHEprus W UMITYJIbC
¢dboToHa

OtkpeiTue u wuccrefoBanue ¢Gorodddekra.

7.12
Omnpitel A.I'. CroneroBa. 3akonbl GpoTodrddexTa

VYpaBHenue DitHmTeitHa 11 doTodddekra.

7.1.3
«Kpacnas rpanuma» ¢potodaddexra

7.1.4 Hasnenune ceera. Onbitel I1.H. JIebenera

7.1.5 XUMHUYECKOE NEUCTBUE CBETA

216 Texuuueckne  ycTpoicTBa:  (DOTOBJIEMEHT,
o (boTogaTyrk, conHedHas 6arapesi, CBETOINO]

CTPOEHHUE ATOMA
Monens aroma Tomcona. OnbiTel Pesepdopaa

721 10 MCCJIEIOBAHUIO CTPOEHUS aToMa.
[TnanerapHas MoJenb aToMa

[Tocrynatel bopa. M3nydyeHue W mNOTJIONIEHUE
799 (OTOHOB TpH TEPex0Jie aTOMa C OJHOTO YPOBHS
o SHEpruM Ha Jpyroi. Bumel criektpos. CriekTp

ypOBHCfI OHCPIrur aroMa BOAOpOJda

BoaHoBrle cBoiicTtBa yactuil. BoiaHB e
7.2.3 Bbpoiinsa. KopryckynsipHO-BOTHOBOM  Tyaiu3M.
Judpakius 31eKTpOHOB Ha KpUCTaLIax

294 CHOHTaHHOE M  BBIHYKICHHOE HU3JyYeHHE.
o VeTpoitcTBO M MPUHIMI paboTHI Ja3epa

TexHuueckue  yCTpPOMCTBA:  CHEKTPaJIbHBIN

7.2.5 aHain3  (CHEKTPOCKON), Jia3ep, KBAHTOBBII
KOMIIBIOTEP

796 [IpakTrueckue paboTHI. Hab6monenue
o JIMHENYATOrO CIIEKTPa

7.3

ATOMHOE APO

Metoasl Ha6J'IIO,Z[CHI/I$I )51 perucTtpanmuun
QJICMCHTAPHBIX YaCTUIL]

7.3.1

7.3.2 OTtkpbITHE PaAMOaKTUBHOCTH. OnbIThI




Peseppopna mo  ompenmeneHumio  cocraBa
paauoakTHBHOrO u3nydeHus. CBOMCTBa anbda-,
oera-, raMMa-u3JIy4deHusl. Bnusiaue
PaIMOAKTUBHOCTH Ha )KUBBIC OPTaHU3MbI

7.3.3

7.3.4

7.3.5

OtkpbiTHe TpoTOHAa U HeWTpoHa. HykiioHHas
Mozensb snpa [eitsenbepra — MiBanenko. 3apsi
sapa. MaccoBoe uncio saapa. M30Tomsl

Anbda-pacniaz. DIEKTPOHHBIA W MO3UTPOHHBIN

OeTa-pacnaj. Namma-uznydenue. 3aKkoH
paaMoaKTUBHOIO pacnaaa

DHeprus CBsI3U HYKJIOHOB B sjape. SnepHbie
cuibl. [ledekt macchl siapa

7.3.6

7.3.7

7.3.8

7.3.9

Snepuble peakuuu. JleneHne U CUHTE3 sAEp

SAnepuslii  peaktop. TepMosAEpHBIA CHUHTE3.
[IpoGnembr u MEPCIIEKTUBBI SIIepHON
SHEPTEeTUKHU. DKOJIOTHYECKUE ACTIEKTHI SIACPHOU
SHEPTEeTUKHU

SHCMCHTapHBIC YaCTUIIbI. OTKpHTI/IC
IIO3UTPOHA. CDYHI[aMCHTaJIBHBIe
B3aHMOﬂCﬁCTBHH

TexHudeckue yCTpOMCTBA: JO3UMETpP, Kamepa
Bunbcona, sinepHbiit peakTop, aToMHasi bom0a

7.3.10

[IpakTuueckue pabotel. MccnenoBanue TpexoB
yacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 38é3aH0T0 HEOa. Co3Be3ausl, sipKue 3BE3IBI,
IIJTAHETHhI, UX BUJUMOC IBUXXCHUC

8.2

8.3

8.4

Conneunas cucreMa. [1naHeTsl 3eMHOM TPYIIIIHI.
[InaHeThI-TUTaHTBI U UX CIIYTHUKH, KAPIUKOBBIC
wraneTsl. Masbie tesra COTHEYHON CUCTEMBI

Comnnue, dotocdepa u armochepa. ConHeuHas
AKTUBHOCTb

Wcrtounuk snepruu ConHua u 3BE3]1

8.5

3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKH: Macca,
CBETUMOCTb,  paguyc, TeMIeparypa, Hux
B3aUMOCBA3b.  JlmarpaMma  «CIEKTPaJIbHBIN
KJacC — CBETHMOCTBH». 3BE3NBI TJIABHOU
MOCJIEIOBATEILHOCTH. 3aBHUCHMOCTh «Macca —
CBETUMOCTDY TS 3BE3I rJIaBHOM
MOCJIEI0BAaTEILHOCTH

8.6

#H##HPar###BuyTpeHHee CTpPOCHUE 3BE3 .




CoBpeMeHHbIE MPE/ICTABJICHUS 0
MPOUCXOKACHUHN U HBOMOIMU CoJiHIA U 3BE3I.
Jrtanel KU3HU 3BE3

Muneunbii  Ilyte  —  nHama  ['anakTuka.
CrnupanbHas CTPYKTypa lNanakTuky,
8.7 pacupeneneHue  3B€34, rasa M IbUIM.
' [Tonoxenue u neuwxenue Conuua B ["anakTuke.
IMnockass w  chepudeckas  TOJICUCTEMBI
lanmakTuku
8.8 Tunbsl ranakTuk. PaguoraJiakTUKM W KBas3apsbl.
' UYEpHsble ABIPHI B sIpax rajJakTHK
Bcenennas. Pacmimpenue Bceenennoil. 3akoH
Xa00ma. Pazberanme ramaktuk. Bospact u
8.9 panunyc BeenenHnoi, teopust bonpioro B3psisa.
Mogens «ropstueit Bcenennoi». PenmkroBoe
H3JIy4eHHUE
MacmrabHas CTPYKTYypa Bcenennon.
8.10 Meraranmaktuka.  Hepeménasle  mpoOsieMbl
aCTPOHOMUU

ITPOBEPAEMBIE HA EI'D 10O PU3UKE TPEGOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoOro
TpedoBaHus

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
OCBOEHHS OCHOBHOIi 00pa30BaTe/LHON MPOrpaMMBbl CpeIHEro
0011ero o0pa3oBaHus

1

CpopMHUpPOBAaHHOCTH YMEHUN pPACMO3HaBaTh (HU3UYECKUE SIBICHUS

(Hpoueccm) 1 O0BSACHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

Brnanenne ocHoBomonararomumMu  (GU3HMYECKUMH TOHATHSIMUA U

BCJIIMYNHAMHU, XapaKTCPU3YIOILIUMU (bI/ISI/I‘-ICCKI/IC IMPOLICCChI

ChopMUpOBaHHOCTh YMEHMH MPUMEHSATh 3aKOHbBI KJIACCHYECKOM
MEXaHUKH,  MOJEKYISIpHOW  (QU3MKH W TEPMOJMHAMUKH,
ANEKTPOAMHAMUKH, KBAHTOBOM (DM3HMKH ISl aHAINU3a U OOBSICHEHUS
ABJIICHUM MUKPOMHpa, MaKpOMHUpa U METaMHpa, pa3inyaTh YCIOBHS

(rpaHunpl, 005MaCTH) MPUMEHUMOCTH  (PU3MYECKHX  3aKOHOB,



MOHMMATh BCEOOLIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYCHHOCTD UCITOJIb30BAHUS YaCTHBIX 3aKOHOB;
aHAIM3UPOBATh (PU3MYECKHUE MPOIECCHl, HCIOIb3ys OCHOBHBIC

ITOJIOKCHUS, 3aKOHBI 1 3aKOHOMCPHOCTHU

ChopMupoBaHHOCTh YMEHHUS pa3inyaTh YCIOBHSI NMPUMEHHUMOCTHU

Mojieniel PU3NIECKUX TN U MPOIECCOB (SBICHUIN)

ChopmupoBaHHOCTE YMEHHsSI peliaTh pPacUYETHBIC 3a7add C SBHO
3aJaHHON ¥ HESBHO 3a/JaHHOW (IM3WYECKOH MOJenbplo: Ha
OCHOBAHMHU aHaJIM3a YCIOBHS BbIOUpATh (U3HUYECKHE MOAEIH,
OTBEYAIOLUE TPEOOBAHUAM 337a4UM, IPUMEHSTH (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTYJaThl (PU3MUECKUX TEOPHH IpH
HCIIOJIb30BAHMM  MATECMATUYCCKHUX MCTOAOB PCIICHUA  3aaad,
IPOBOJUTh pacuéTbl HA OCHOBAHWU HUMEIOIIUXCA JaHHBIX,
aHAJIM3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATH METO/BI PELICHUS C

yT-IéTOM IMOJIYYCHHBIX PE3YJIbTATOB

Pemate kauecTBeHHBIE 3a7jaud, TpeOyrOIIME MPUMEHEHUs 3HAHUM
W3 pa3HBIX pa3/eNoB IIKOJBHOTO Kypca (u3HMKH, a Takxke
MHTETpalMy 3HAHUW U3 JAPYIUX HPEAMETOB €CTECTBEHHOHAYYHOI'O
LMKJIA: BBICTPAUBATh JIOTMYECKYIO LENIOUKY PACCYXKIAECHUN C OIIOPOU

Ha U3YYCHHBIC 3aKOHbI, 3dKOHOMEPHOCTHU U (I)I/I3I/I‘ICCKI/IG SABJICHUSA

Bnanenue  OCHOBHBIMH ~ METOJaMHM  HAy4yHOrO  IO3HAHUS,
UCTIOJNB3yeMbIMH B (M3UKE: TMPOBOAWUTH TMPSMBIE W KOCBEHHBIE
n3MepeHus (PU3MUECKUX BEJIWYUH, BBIOMpPAsl ONTUMANIbHBIN croco0
U3MEpPEHUsT U HUCHOJb3ysd  M3BECTHbIE  METOJbl  OLECHKH
MOTPELIHOCTEN U3MepeHuil, IPOBOJIUTH UCCIIeIOBaHNe
3aBHCUMOCTEH (U3UYECKUX BEIMYHMH C WCIOJIH30BAHUEM TMPSMBIX
W3MEpEHUH, OOBSICHATh TIOJYYCHHBIC pPe3yJIbTAaThl, HCIOIb3YS
¢usnyeckue TEOpUH, 3aKOHBI M TOHATUSA, M JeNaThb BBIBOJIBI;
coOmogaTh mpaBwia 0Oe30macHOro Tpyda IMpH  IPOBEIECHUH
UCCIIEIOBaHUM B paMkKax Y4eOHOTO OJKCIepUMEHTa U ydeOHo-
HCCIIEIOBATENbCKON JESTEIbHOCTH C HMCHOJIb30BaHUEM LU(POBBIX

M3MEPUTENBHBIX YCTPOMCTB U 1TaOOPaTOPHOT0 000PYAOBAHUS

ChopMHUpPOBAaHHOCT, YMEHHM aHAJIW3WPOBATh U  OILICHUBATh
MOCNEACTBUS  OBITOBOM M  TPOU3BOACTBEHHON JESTENbHOCTH
YeloBeKa, CBS3aHHON ¢ (DM3MUYECKMMH TPOIECCaMH, C TO3HIIHA
9KOJIOTUYECKONW O€30MMacCHOCTH; TMPEJCTABICHUH O pPaIllMOHAIBHOM
MPUPOJIOTIONE30BAHUHM, a TakKe pPasyMHOM HCIOJIb30BAaHUU

JNOCTW)KCHUM HAyKH W TEXHOJOTMH Ui JAJIBHEUIIEro pa3BUTHS




4eJI0BEUECKOr0 OOIIECTBA

10

OBnazeHue pa3IUYHBIMU crocobamMu paboThl ¢ HMHPOpMaLUEH
(GU3NYECKOTO CONEpXKaHHUsI C HCIIOJIB30BAaHMEM COBPEMEHHBIX
MH(QOPMAIIMOHHBIX TEXHOJOTHH; PAa3BUTHE YMEHUH KPUTHYECKOTO

aHalIn3a U OUCHKH JOCTOBCPHOCTH HOquaCMOﬁ I/IH(I)OpMaI_[I/II/I

ChopmMupoBaHHOCTh YMEHUH MNPUMEHATH OCHOBOIOJIATAIOIINE
ACTPOHOMHUYECKUE TOHSTHS, TEOPUM M 3aKOHBI IS aHajau3za |
00BsICHEHUST (PU3HUYECKUX TPOIECCOB, MPOUCXOIAIINX Ha 3BE3aX, B
3BE3/IHBIX CHUCTEMAax, B MEXIaJaKTHUECKOW Cpele; ABUKEHUS

HEeOECHBIX TEJI, DBOJIIOLIMY 3BE311 1 Beenennoi

HEPEYEHDB 3JIEMEHTOB COJAEPKAHUA, IIPOBEPAEMbIX HA

EI'D 110 PU3UKE

K
ot Kon

pasnena/ IIpoBepsieMblii 3JIEMEHT COAePKAHUS

3JIEMEHTA
TEMbI

1 MEXAHHWKA

11 KMHEMATHKA

111

Mexaaudeckoe JABUXKXCHUC. OTHOCUTENHHOCTh MEXaHUYSCKOTO JBHXCHUA.

CucremMa orcuéra

Eé

Flt

1.1.2 AP
=(

&3

TpaeKTopII,

IepeMeleHIIe:

MarepuanbHas TOUKA.

TpacKTOpHA

pajlIyc-BeKTop:
)= (le) ple ) =(2)),

AN

=7(ty)-1(ty)=r, -1y =
Ax, Ay, Az),

TYTb.
CIOKeHIIe ITepeMeleHHIT:

=&, +47,

113 CkopocTb MaTepHUaIbHOW TOUKH:
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1.1.5

1.1.6

1.1.7

. AF )
U=— =T, =[La*1_.U1_.U__].
Al |y o '
Ax . .
v, =—| =x/. aHAIOTUYHO v, =),, V.= Z,.
Af g :

CoxeHIe CKopocTeil: g, =5, + 0, -
Brruncnenue nepemenieHus U NyTu MaTepuaibHONW TOUYKU MIPU

MPSIMOJIMHEHHOM JIBUXKCHUHU BIOJIb OCH X MO rpaduKy 3aBHCUMOCTH Vx(t)

" . Av .
‘VeropeHHe MaTepHalbHOIl TOIKI: d = A—L =u'= [ax .a_.a, ] .
I laro T

Au. P .
a,=—2*| =(u,). aHAOTIMHO a, =[u_1.]r'F a.=(v. )"

| Ar—i)

PaBHOMEpPHOE IPSAMOIIMHEMHOE JBUYKEHHUE:

x(t) = xg + Vyxt

Uy (t) — Vo, = const

PaBHOYCKopeHHOG HpSIMOJ'IHHCfIHOG JABHKCHUC!

-

(t)=x, +U r+a1'r
- —-'p Or 7

v (t)=uv, +at

a, = const

U'j.'r - U_lz.'c = 2”.1' [xl —.'i.']]

et Bl B0

HPII IBILKCHINI B OJHOM HAIIPABICHHH IIVIE 5 =

“

CBoOoaHOe najieHne. Y CKopeHue cBOOOTHOTO MaICHHS.

Vi

Yo (4

o Xo ‘:

JIBu>keHue Tena, OpOIIEeHHOTO MO YTJIOM 0L K TOPU30HTY:




[.‘r{f} =X, + Uyt =X, +U,cosa-t

' o

=.1'G+UG5inct-r—gTT

v(f)=v,, +gf=v,sina— gt

{ur (t)=uv, =v,cosa

=0

=—g =const

o
X
o
ey

1.2

Kpuonuneiinoe npuxenue. [[BrkeHne MaTepruaibHOM TOUKH 1O
OKPY>KHOCTH.
VYroBas v IMHEWHAsI CKOPOCTh TOUKHU:

v = wR

HpI/I pPaBHOMCPHOM ABHIKCHUU TOYKH 110 OKPYKHOCTHU

1.1.8 T ,
w=—=2mv
T
. LleHTpOoCcTpEMUTENBHOE YCKOPEHUE TOUKHU:
v?2 5
auc f = w*R
[TonHoE yckopeHne MaTepuaibHON TOUKH
119 TBépnoe Teno. [loctynarensHoe U BpalaTeIbHOE IBUKEHUE TBEPAOTO
Tela
JANHAMUKA
191 Nuepunanenbie cucremsl orcuéra. [lepswiii 3akoH Herorona. IIpuHnmn
OTHOCHUTEIbHOCTH I anuies
Macca tena. IInoTHOCTB BelllecTBa:
1.2.2 p= m
%4
Cuna. [TpyHUMn cyneprno3uivu CHI:
1.2.3 ? > N

FpaBHerFxCTB = Fl + FZ +...




Bropoii 3akon Herotona: 1uist MarepuanbHoil Touku B ICO

N
>

F1 =ma,
124 Ap = FAt
npu
F = const
-——y—
F, Fy
1.25 Tperuii 3akoH HproToHA 119 MaTepUaIbHBIX TOYEK:
Fip = —Fp
3aKOH BCEMHUPHOI'O TATOTEHUS: CWJIbI NPUTSHKEHHUSI MEXAY TOUYECYHBIMU
MaccaMi pPaBHBI
mym,
F=6—p
1.2.6
Cuna Tsoxkect. LleHTp TskecTH Tena. 3aBUCHUMOCTb CHIIBI TSXKECTH OT
BBICOTHI N HaJT TOBEPXHOCTHIO TUIaHETHI pagnycom RO:
GMm
mg =————
I Ry 1y
Cuna ynpyroctu. 3akoH ['yka:
1.2.7
F, = —kx
Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHUus CKOJIbKEHHS:
E., = uN
1.2.8 w = K
Cuna TpeHus MoKosi:
Ep < uN Koadduuument tpenus
JlaBneHue:
1.2.9 i
P=7%

13

CTATUKA
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—

F
MOMEHT CHJIIBI OTHOCHTEIIBHO OCH BpaIlCHU:

IM| = Fl, rne | — iedo cust

-

F

OTHOCHUTEJIBHO OCH, TIpoXoJisiiel uepe3 Touky O neprneHauKyinsipHO PUCYHKY

1.3.2

1.3.3

HGHTp Macc Teiia. HCHTp MacCC CUCTEMbI MAaTCPUAJIBHBIX TOYCK:

- -

myry + myry+...

T,
e my +my+...

B onHOpogHOM 1mOJIE TSIKECTH
(g = const)

LOCHTP MacCC TCJIa COBIMAAACT C €T0 HCHTPOM TAXKCECTHU

VYcnoBus paBHoBecust TBEpaoro tena B UCO:
[M;+M, +...=0
\[fﬁ +Fy+...=0

1.34

3akod Ilackansa

1.3.5

1.3.6

JlaBrenue B xuakocTH, nokosieics B UCO:

p =po+pgh

3akoH Apxumena:

-
-

FApX = _PBbITeCH

€CJIM TCJIO U ) KUAKOCTD ITOKOATCS B I/ICO, TO

FApx = P9Varrrecn

YcaoBue miaBaHus Tel

1.4

3AKOHBI COXPAHEHNA B MEXAHUKE

141

NMnynbsc MaTeprualbHOM TOUKHU:

p=mv




1.4.2

143

NMmnynsc cuctemsl Tei:

- - -

p=p1 +p2t..

3aKoH H3MEHEHHSI M COXPAHEHHSI HMITYJIbCA:
B UCO

Ap = A(P1 +P2+-..) = FippemnAt + FoppenmAt+. .
B UCO, eciin
Ap = A(py +p2t...) =0

, €CJIH

- -

FlBHeLI.[H + FZBHeLIJH+- .=0

PeakTHBHOE ABUKEHHE

144

145

1.4.6

F
\ﬁ?ﬁx

Pabota cuibl Ha MaJIOM NTEPEMEIEHUN:

;1=|P:|-|,if|-c05 a=F, Ax

¢/\a~/;'

D
MOIIIHOCTb CHUIIBI:

ecyiv 3a BpeMsi At paboTa CHIIbI U3MEHSIETCSI , TO MOIITHOCTb CHJIBI

AA
p="=
At

=F-p-cost
Ar—s)

Kunernueckas OHEPTHUA MaTepHaHBHOﬁ TOYKHU:

mv?  p?

EKPIH - T

T 2m




3aKOH U3MEHEHHUS KHHETHYCCKOW YHEPTUU CHCTEMbI MaTEPHAIBLHBIX
toyek: B UCO AExun = Al + A2 + ...

1.5

1.4.7

1.4.8

151

HOTCHHI/IaJ'IBHaH OHEPIUs:

JJIA IIOTCHIIUAJIBHBIX CUJI

A12 = ElrmTeHu - EZHOTeHu_: AE1'10Te1-1u

ITorennuanpHas OHCPIusa MaTepHaHLHOﬁ TOYKHU B OAHOPOIAHOM II0JIC
TSXKCCTH:

ErmTeHu = mgh

[ToTennmanpHas 3HEPTHS YIPYTO 1e(HOPMHPOBAHHOTO TEJIA:

kx?
El'[OTeHL[ = T

3aKOH N3MCHCHUS N COXpaHeHI/Iﬂ MexaHquCKOﬁ 3HeprI/II/I:
Eiex = B + Emm—m-
B IICO AEex = Ascex menoresmn. cuns
B IICO AE,x =0, eCII Agcex menoresn. cax = 0

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

'apmonnueckue koneOaHus MaTepualbHOM TOUYKU. AMIUIMTYIa U (¢asza
konebanuil. Kunematuueckoe onucanue:

x(f) = Asin| ot +o, ).

v(0=x/,

a(d=(v ), =—a'xt) =a +a'x=0,
IJI€ X - CMEILIEHUE U3 PABHOBECHUS.
JlnHamuyeckoe onucaHue:

ma, = —kx,

k=mw

. OTO 3HAYHUT, YTO




2.1

DHEpPreTUYECKOe OMUCAHNE (3aKOH COXPaHEHUsI MEXaHUYECKOM SHEPrun):

;JU+£_11£§m_k& _

2 2 2 2

CBs3b  aMIUIUTYABl KOJEOAHWH CMEIIEHHS MaTepHaJbHOW TOYKH C

aMIUIUTy1aMU Kojie0aHu# e€ CKOPOCTU U YCKOPEHUS:

U =04, a__ =04

[lepuon u yactoTta KoyieOaHMii:

r=2r_1
] v

[Tepron Manbix CBOOOIHBIX KOJICOAHUH MATEMAaTHYECKOTO MAasITHHKA:

1.5.2 \/T
T=2m |—
g
[lepron cBOOOTHBIX KOIEOaHHI TPY>KUHHOTO MasiTHUKA!
m
T=2n]—
k
153 Brinyxennsie koneOanus. Pezonanc. PesonancHas kpuBast
[Tonepeunsle 1 TpoAOIbHBIE BOJIHBL. CKOPOCTH PacIpOCTPAHEHUS U JUIMHA
BOJIHBI:
15.4 A=uT =2
v
WNuTtepdepennus u nudpaxius BOJIH
155 3ByK. CKOpOCTH 3BYyKa
MOJIEKVYJISAPHASA ®U3UKA. TEPMOAMHAMUKA
MOJIEKVYJISAPHAS OU3UKA
Mogenu CcTpoeHMsI Tra3oB, JKHUAKOCTEH U TBEpAbIX Tenl. IlycTs
TepMOJIMHAMHUYecKast cucTeMa (Teno) cocTouT u3 N OJMHAKOBBIX MOJIEKYIL.
Torna KOJIMUECTBO BEIECTBA
2.1.1 —

=3

N
V=—=
Ny

MU — MOJISIpHasA MaccCa BCIICCTBA




2.1.2

TenmoBoe JABVXKCHHUE aTOMOB U MOJICKYJI BEIICCTBA

2.1.3

B3anMoaelicTBre yacTuIl BelecTBa

2.14
2.15

2.1.6

N - KOHOCHTpas MOJICKYI

Huddysus. bBpoyHoBckoe ABHKEHHE
Mopens uneansHoro raza 8 MKT

CBsi3p  MeXIy [JaBIE€HUEM U CpPEIHEH KUHETHUYECKOM sHepruei
IIOCTYIIATEJIBHOTO  TEIJIOBOIO JABM)KEHHS MOJIEKYJ HICAIBHOIO Trasa

(ocHoBHOE ypaBHeHue MKT):

my*) 2 —
" =Zn-¢

3 T

— 2
3

[ ]

rie MmO — macca OTHON MOJIEKYJIbI,

N
"=y

2.1.7

2.1.8

AbcomotHas Temnepatypa: T =t+273K

Cs13p  TemmepaTypbl TIa3a €O CpeAHEM KHHETUYECKOM sHeprueit

MOCTYHATCIBbHOI'O TCIIJIOBOT'O ABUKCHUS €I'0 MOJICKYII:

_f 2
s - =Ek]‘“
1 2

e 2

2.19

Vpasuenue p = nNkT

2.1.10

Mogenp uaeaabHOIo ra3a B TCPMOANHAMUKE:

(Vpaprerme Merrereera — Krareiipora
| BEIpeUKEHHE [V BHYTPEHHEH SHEPIHH
VpaBHeHHe MeHleneeBa — KianeiipoHa (mpHMeHIIMBIE (HopM
3aMICH):
pRT

pV=%RT = vRT = NkT, p=E-.

BrIpaxkeHIe U1 BHyTpeHHell 3HepTI 0IHOATOMHOIO HIIeaTbHOI

rasa (IprMeHIMBIe GOPMET 3aIIIICH):

L‘=%vRT =%McT =3 pT —ve,T= %pV

2




3aKoH ,HaJ'IBTOHa IJId JaBJICHUSA CMECH pa3pCiKEHHBIX I'a30B:

2.1.11 D=1+ ot
N3omnporecchl B pa3pekeHHOM Ta3e ¢ MOCTOSHHBIM unciioM Moiekyn N (c
MOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA V):
usotepma (T = const): pV = const ,
n3zoxopa (V = const):
P_ const
T
nzobapa (p = const):
2.1.12 V
— = const
I'padmaeckoe npencrapnenue nzonporeccos Ha pV-, pT-u VT-
JrarpamMMax.
OO0ObeIMHEHHBINA ra30BbIH 3aKOH:
pV
T = const
JUTSL TIOCTOSTHHOTO KOJTMYECTBA BEIIECTRA V.
Haceimennsle ¥ HEHAChIEHHBIC TMaphl. KadecTBeHHas 3aBUCHMOCTH
2.1.13 IJOTHOCTH M JaBJ€HUS HACBIIIEHHOTO Iapa OT TeMIepaTyphl, HX
HE3aBHCHMOCTh OT 00BhEMa HACKIIIIEHHOTO Mmapa
BnaxHnocTs Bo3ayXa.
OTtHocuTeNbHAS BIAXHOCTH:
2114 5o P pras(D)
- pHaCblmnapa(T) B Puaceimnapa (T)
2115 N3MeHeHnne  arperaTHbIX  COCTOSIHMM — BEIIECTBA:  MCIAPEHHE U
o KOHJICHCAIIHSI, KUTIEHUE )KUJIKOCTU
W3MmeHeHne  arperaTHbIX  COCTOSIHMM — BEIIECTBAa:  IUIABJICHHE U
2.1.16
KPUCTAJTU3AITAS
2.1.17 [IpeobpazoBanue sHepruu B (Ha30BBIX MEPEX0aax
2.2 TEPMOJJNHAMUKA
2.2.1 TemoBoe paBHOBECHE U TEMIIEpATypa
2.2.2 BuyTpeHHss sHEprus
2.2.3 Tenmonepenadya kak cnocod W3MEHEHUs BHYTPEHHEHW »JHeprum Oe3




coBepiieHus pabotel. KoHBeK1MsI, TEMIONPOBOAHOCTD, U3ITy4YEHUE
KonnuecTBo TEmIOTHI.
224 VY nenbHas TEIIOEMKOCTD BEILIECTBA C:
Q = cmAT
VY aenbHas TeruioTa mapoodpaszoBanus L: Q = Lm.
2.25 VenbHas TermoTa miasiaeHus A Q = Am.
VY aenbHas TerioTa cropanus Tormaa (: Q = gm
DnemMeHTapHas padoTa B TEPMOJAMHAMHUKE:
2.2.6 A = pAV
Brruncnenue paboTsl 1o rpaduky mporecca Ha PV-guarpamme
2.2.7
2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumble nporiecchbl
[Tpunnune! gerictBus TernoBbix mamuH. KIT/:
I.]:Aﬂm =“'H-"I'P_|"-Kfm| |"'-!H:LTI:|
2.2.9 Oarp Orarp Orarp
MakcumansHoe 3Hauenue KII/1. ukn Kapno:
2.2.10 mMax 1 = 1 gag, =Tm;r;r’m:1_§:ﬁ
marp marp
VYpaBHEeHHE TEIIOBOTO OanaHca:
2.2.11 Q1+ Q2+ Q3+
DJIEKTPOAMMHAMUKA
DJIEKTPUYECKOE ITOJIE
DJNeKTpu3anus TeJl U €€ MPOSBICHUS. DJIEKTpUUYecKui 3apsa. JlBa Buaa
3.1.1 3apsa. ODJIeMEHTapHbIM dJJIEKTPUYECKUM 3apsi. 3aKOH COXpaHEHHUS
ANEKTPUYECKOTO 3apsaa
B3aumoneiictue 3apsinoB. Toueunsie 3apsiabl. 3akoH Kynona:
312 B OJTHOPOJHOM BEIIECTBE C TUAJICKTPUUECKON TPOHUIIAEMOCTBIO &




F=k|‘?1|'|?:_ 1 _|‘?1|"?J

g1 4meg, 17

3.1.3

BHCKTpI/I‘ICCKOG rone. Ero I[GﬁCTBPIC Ha SJICKTPUUYCCKUC 3apsAaabl

3.1.4

HaHpﬂ)I(éHHOCTB SJICKTPHUYECCKOI'O I10JIA:

>

N F

qnpoGHbIﬁ

Ilone Toueynoro 3apsaga:

OJHOPOJHOC I10JIC:

E = const.

KapTunbl 1uHuN HaNnpsHKEHHOCTH ATUX TTOJICH

3.15

3.1.6

IToTeHnuanbHOCTh QJICKTPOCTATHYCCKOI'O IIO0JIA.

Pa3znocTh IMMOTCHIMAJIOB 1 HAIIPSKCHUC!

Ay = q(P1 — ¢2) = —qAdp = qU.

HOTCHHI/IaJ'II)HaSI 3HepFI/I$I 3aps[)1a B BHGKTpOCTaTI/IIIGCKOM I10JIC:
W =q¢

IloTennman QJICKTPOCTATUYCCKOI'O ITOJIA:

o=2
T q

PCBSI3b HAMPSHKEHHOCTH OIS M Pa3HOCTH MOTEHIIHATIOB /71l OJTHOPOIHOTO
anekrpocTarndeckoro nosst: U = Ed

[IpuHOHMI cynepno3unuy JIEKTPUIECKUX MTOJEH:

E=E1+E2+,¢=¢1+¢2+

3.1.7

HpOBOIIHI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC.

VYcnoBue paBHOBeCHUs 3apsA0B: BHYTPU ITPOBOAHHUKA




Et=0

, BHYTPU U Ha IIOBEPXHOCTHU IIPOBOJHUKA (p = CONSt

JIupNeKTpUKM B DJIGKTPOCTATHYECKOM  moJie.  Judnexkrtpuyeckas

3.1.8
MIPOHUIIAEMOCTh BEIIECTBA €
Konnencarop. D11eKTpoéMKOCTh KOHICHCATOPA:
q
C=—
U
3.1.9 .
DNEeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa:
£gpS
= =&
d 0
[TapannensHOE cCOeTMHEHNE KOHIEHCATOPOB:
q=q + QZ+---:U1 = Uz :---'Cnapaml - Cl + Cz+
[TocnenoBarenbHOE COETMHEHUE KOHACHCATOPOB:
3.1.10
U=U,+U 1 1 + ! +
=U1 2.1 = q2 =, =T
CHOCJI Cl CZ
DHeprus 3apsHKEHHOTO KOHEHCATOpA:
3.1.11 W qu CU? ¢*
€2 2 2C
3.2 3AKOHBI ITOCTOJHHOI'O TOKA
Cuna Toka:
1=2g
3.2.1 Ay
IToctosunsii Tok: | = const
Jlnst moctostHHOTO TOKa ( = |t
329 VYcnoBust CylecTBOBaHUS JIEKTPUUECKOTO TOKA.
o Hanpsoxkenne U u OJIC E
3akon OMa 1t yJacTKa IeTn:
3.2.3 U
I=—
R
DNeKTpuYecKoe COTPOTHUBIICHNE. 3aBUCUMOCTH COTIPOTHUBIICHUS
3.24 OJIHOPOJIHOTO TPOBOJAHMKA OT €ro JJIUHbI M CEYEHHsS. YJelbHOe

COIMPOTUBJICHNUEC BEIICCTBA.




3.25

3.2.6

R:pg

Ucrounuku Toka. 3/]C uctouyHuka Toka:
_ ACTOpOHHHXCl/HI

E =
q

BuyTpeHHee conpoTHBIeHUE UCTOYHHUKA TOKA

3akoHn OmMa 1t OJTHOM (3aMKHYTOM) yekTpudeckoit nenu: E = IR + Ir,

OTKyJa

3.2.7

3.2.8

3.2.9

[TapannenbHoe coeIMHEHNE TPOBOAHUKOB:
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+..
Rnapaml Rl RZ

HOCJ‘IGI[OBaTeJ'II)HOG COCAUHCHUC HpOBOI[HI/IKOB:
U=Ul+U2+.,11=12=.,
RI'IOCJI = Rl + R2+

Pa6ota snexrpuueckoro Toka: A = |Ut.
3akon Jlxoynsa — Jlenmna:
Q =I*Rt

Ha pesucrope

U2
R:Q=A=12Rt=IUt=?t

MOHIHOCTB QJICKTPUYECCKOT'O TOKA:




P=—0 =JU
At |4, 0
TeroBast MOLIHOCTb, BBIAEISIEMAs HA PE3UCTOPE:
. UF
P=I"R=—=]U
R

MOH_IHOCTB HCTOYHHKA TOKaA:

PE= CT. CHIT =FJ
At 0

3.2.10

CBoOOHBIE HOCHUTENM DIEKTPUYECKHX 3apsAgoB B  IPOBOJHHUKAX.
MexaHu3Mbl IPOBOJAMMOCTH TBEPJBIX METAUIOB, PACTBOPOB M PACILJIAaBOB

QJICKTPOJIUTOB, I'a30B. HOJ'IyTIpOBOI[HI/IKI/I. HOHyrIpOBOI[HPIKOBLIﬁ ANOn

3.3

MAT'HUTHOE IT1OJIE

3.3.1

3.3.2

3.3.3

3.34

MexaHu4deckoe B3aHMOﬂCﬁCTBHC MarHuToB. MarHuTHoe IIOJIe. BCKTOp

MAarHuTHOM MHAYKIMH. [[prHIMI cynepno3uiuyu MarHUTHBIX ITOJICH:

- - -

B = B1 +B2+...

JIluHMM WHAYKOMA MarHuTHOro mnoiist. KapTuHa JWHUNA WHIYKIUA
MarHUTHOTO TIONSL TIOJIOCOBOTO U TMOJAKOBOOOPA3HOTO TMOCTOSIHHBIX

MarHuToB

OmneIT OpcTena. MarHutHoe 1oJsie MPOBOAHMKA ¢ TOKOM. KapTtuna nuHuit
WHIYKIIMM MAarHUTHOTO TIONI JUIMHHOTO TMPSMOTO TPOBOJHUKA U

3aMKHYTOI'O KOJIBIIEBOT'O ITPOBOJHUKA, KATYIIKH C TOKOM

Cuna Amnepa, e€ HanpaBJIEHUE U BEJINYMHA:

F, = IBlsina
, TJIE 0L — YTrOJI MEXy HallpaBJICHHUEM IIPOBOJHUKA U BEKTOPOM

B

Cuuta JlopeHna, e€ HanpaBJIeHUE U BEJINYNHA:

Fnop =l q | vBsina

IJIe 0. — YTOJI MEKY BEKTOpaMHU




I[BI/DKGHI/IG Sapﬂ)KeHHOfI YaCTUllbl B OITHOPOAHOM MAarHuTHOM I10JIC

3.4

OJIEKTPOMATHUTHAA MH/TY KA

IToTok BCKTOpa MardHuTHOM WHAYKIOHUU:

® =B, S = BScosa

34.1
34.2 SABnenue snekTpoMariuTHON UHAYKIMHU. DC nHaykuuu
3aKOH ANeKTpoMarHuTHOW nHAykuuu Papases:
AD
Ar Af—=0
b’[\gb\‘,d'n'
DJ1C MHAYKIAK B TIPSAMOM TIPOBOIHHUKE JUTHHOM |, IBIXKYIIIEMCs CO
CKOPOCTBIO
v
344 L
(wll)

B OJHOPOJHOM MarHUTHOM ToJie B:
| E; |I= Blvcosa

-

, TJIe 0. — yroJl MeX1y BeKTopoM B u HopManbio n

K IINIOCKOCTH, B KOTOpOﬁ JICKAT BCKTOPLI




lnv

| E; |I= Blv

345

[IpaBuio Jlenia

3.4.6

, i @ = LI

NHAYKTUBHOCTB:
L - ()]
T

Camounaykuus. 9JIC caMOMHAYKIIWHA:

Al
E =— EL =—II
—)

3.4.7

3.5

351

3HepFI/I$I MAarduTHOT O 11011 KaTyIIIKI/I C TOKOM.
LI?

W__
L=

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 11 BOJIHbI

Konebarenbubiii koHTYp. CBOOO/IHBIE 3JIEKTPOMAarHUTHbIE KoyeOaHUs B
NICAJIbHOM KOJ'I€6aT€J'H>HOM KOHType:

[0(7) =Guussin( o +,)

]I[ t|=q,=wq__cos|of+q@,|=I__cos|wt+q,)

®opmyna Tomcona:

T = 2nVLC
, OTKyI1a
21 1
w=—=—
T Lc

CBi13p AMIUIMTYABI 3apsjga KOHACHCATOpa C aMHJ'II/ITy,ZIOI\/’I CUJIBI TOKa IIpu

CB060,Z[HBIX QJICKTPOMATrHUTHBIX KoJIcOaHHSAX B nacajibHOM KoJIe0aTeIbHOM

KOHTYpE:




3.6

3aKOH COXpaHEHMs SHEPTUHU B UACATILHOM KOJ€0aTeIbHOM KOHTYpE:

3.5.2
353 BrIHyXIeHHBIE 3JIeKTPOMarHUTHBIE Kosiebanus. Pesonanc

ITepemennniii  TOK. IIpomsBomcTBO, Tmepemadya ©  MOTpebeHUE

JJIEKTPUYECKON IHEPTUU
> cu® LI _cu’_ LI’

+ = T = R — comnst.
2 2 2 2

CBoiicTBa 3J€KTPOMArHUTHBIX BOJH. B3auMHas opueHTanusi BEKTOPOB B

355 AJIEKTPOMAarHuTHOM BOJIHE B BaKyyMe:
E1lBlc

358 HIkana 31€KTPOMAarHUTHBIX BOJH. [IppuMeHeHue 31eKTPOMarHuTHBIX BOJIH

B TEXHUKE U OBITY

OIITUKA
36.1 [IpssMonuHENHOE pacnpoCTpaHEHHWE CBe€Ta B OJHOPOJHOM  cpene.

Toueunslii ucTouHuk. Jlyd cBera

3aKOHBI OTPAKEHUS CBETA.

a=p
3.6.2
alp
TT7777 77777

3.6.3 [TocTpoeHre N300paKEHHUH B MIIOCKOM 3epKaje

3aKOHbBI IPEJIOMJIEHUS CBETA.

[Ipenomnenue ceera:

nysina = n,sinf.

3.6.4

AOGCOTIOTHBIN MMOKa3aTeNb MPEIOMIICHHUS:

c
Nagc = ;




OTHOCHUTENBHBIN TTOKA3aTEb MPEIOMIICHUS:
n, v

n
OTH ny v,

XoJ 1y4deit B Ipu3Me.

Vy=Vy., Mk =hhs
CooTHoOIIEHHE 4YacTOT W COOTHOIIEHHE JJIMH BOJH TpPU MEpexoje
MOHOXPOMATHYECKOTO CBETa 4Yepe3 TPaHUIly pasjesia JBYX ONTHUYECKHUX

cpen:

nH,<mn )

n

Oy

3.6.5
IlonHoE BHYTpEeHHEE OTpaKEHUE.

[IpenenbHBINM yroy MOJIHOrO BHYTPEHHETO OTPAKEHUS:

. 1 n;
Sinay, = =—
Noru nq

ColOupartoniue W pacceuBaroniue JUH3bI. ToHKas JnuH3a. DOKyCcHOE

PaCCTOSAHHUC U ONITHUYCCKAA CHUJIa TOHKOM JIMH3HI:

3.6.6

dopmyiia TOHKOH JIMH3bL:

ISH
| =
| -

3.6.7 YBenuueHue, JaBaeMoe JTUH30M:
I

~

' =

o

h
H




3.6.8

3.6.9

F\ h
f

R
B cnyuae paccenBaronieit JMH3bI:

D=F=

)

|~

a[=

Xop Jy4a, MpOIISANIEro JIMH3Y O] TPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckoil ocu. IlocTpoenne n300paxkeHN TOYKU U OTpe3Ka MpsSMOil B

COOMPAIOIINX M PACCEMBAIOIINX JIMH3aX M UX CUCTEMax

(DOToaHnapaT KaK ONTUYECKUHI HpI/I60p. I'ma3 xak onTuyeckas cucreMa

3.6.

3.6.11

Wnrtepdepennus cBeta. KorepeHTHbIe UCTOYHUKHU. Y CJIOBHS HAOIIOICHUS
MaKCUMYMOB M MHUHHUMYMOB B HMHTEP(EpPEHIIMOHHON KapTHHE OT IBYX

CI/IH(pa?»HBIX KOTCPCHTHBIX UCTOYHUKOB:

A
MAaKCIIMyMEI — A=2m—, m=0,£1.£2.£3

3 E R ]

&

v
MITHIMYMEI — .-1'=.=I{21rr+l_]:, m=0,+1,+2 +3__.

e

Hudpakuus cera. HudpakuuonHas pemérka. YcCaoBUE HAOIIOICHUS
[JIABHBIX MAKCMMYMOB IPU HOPMaJIbHOM MaJ€HUU MOHOXPOMATHYECKOIO
CBETa C JUTMHOM BOJIHBI A Ha petIéTKy ¢ nepuoaom d:

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

3.6.12

Hucnepcus cera

4.1

41.1
4.1.2

KBAHTOBAS ®U3MKA
KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M

I'mnote3a M. Ilnanka o kBanTax. ®opmyna [1nanka: E = hv

®otonbl. JHeprus GoToHa:




4.1.3

414

E hv h
Wmmysnse porona: p ==—=—=-

doroaddexr. OnbiTer A.I'. CroneroBa. 3akoHb! hoTodhdekTa

Ypasaenune DitamteitHa st potodaddexra:

Ec])OTOHa = ABbIXOﬂa + E}cm—lmax!

rae ,
hc

E(l)OTOHa =hv = 7'

ABblxoaa = thp = PN

2
MV~ max
Exunmax = 2 = eUzyy

4.1.5

JlaBiieHuEe cBeTA.
JlaBiieHME cBeTa Ha IMOJHOCTBIO OTPAXAIOLIYHd IOBEPXHOCTh M Ha

TOJIHOCTBIO TTOTJIOIIAOIITYH0 ITOBEPXHOCTDH

4.2

421

4.2.2

4.2.3

OU3NKA ATOMA
[Inanerapnas mozens aTroma

Ilocrynatel bopa. M3nyuenune u mornomeHue (GOTOHOB NpHU IEPEXoje
aTOMa C OJJHOTO YPOBHS DHEPTUU HA JPYTOu:

hv, = he =|E,-E

mn -
Y

™ |

JInnenyaTele CIIEKTPBI.

CHCKTp ypOBHeI\/'I OHEPIrur aToMa BOAOpOJa:

_ -13,69B

e

E

" ., n=12.3 _.

i

4.3

OU3NKA ATOMHOI'O AIPA

431

Hyknonnass mogmens sapa [eitsenOepra — UBanenko. 3apsin smpa.

MaccoBoe uncio sapa. M3oTomnst

4.3.2

PannoakTUBHOCTE.

Anbda-pacnan:
A A4 4
ZX—>>,Y +;He

bera-pacnan.




DNEeKTpOHHBIN B-pacman:

A A 0~
s X—= Y+ je+v,

[To3uTponHsIii B-pacnan:
A A Oz | .,
sX—=- oY + je+ v,

l'amMmma-uznydenue

3aKOH paJiM0aKTHUBHOI'O pacnaja:
-t
N(t) = Ny % 2T
4.3.3
[Iycth M — Macca paguoakTUBHOIO BellecTBa. Toraa

-t
m(t) =mgy*2T

434 SAnepuble peakiuu. JleneHne u CUHTE3 sSAep
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