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IHHOACHUTEJIbHASA 3AIIMCKA

[Iporpamma mo ¢usuke 6a30BOTO YpPOBHS Ha YpPOBHE CpEIHEro OOIIEero
oOpa3oBaHusi pa3paboTaHa HA OCHOBE MOJIO)KEHUN U TpeOOBaHM K pe3ysibTaTam
OCBOEHHUSI OCHOBHOM 00pa3zoBareibHON Mporpammsl, npeactaBieHHbIX B OI'OC
COO, a Takxke ¢ yuérom (QenepaibHONW paboyell MporpaMMbl BOCHHUTAHUS U
KOHLENIMM TpernoaBaHus ydeOHoro mpeaMera «dusnka» B 00pa3zoBaTeiabHBIX
opranm3zaimsix  Poccuiickoit ~ ®enepanum, pEAM3YIOIMX  OCHOBHBIE
o00pa3zoBarelbHbIE IPOTPAMMBL.

Conepxanue mnporpaMmbl 1O (U3UKE HampaBi€HO Ha (QOpMHpPOBaHUE
€CTECTBEHHO-HAyYHOM KapTuHbl Mupa oOyvatonmxcs 10-11 kmaccoB mnpu
oOydyeHuu ux (pusuke Ha 6a30BOM YPOBHE HA OCHOBE CUCTEMHO -AESITEIbHO CTHOTO
noaxona. Ilporpamma no ¢usuke coorBerctByeT TpeboBanusim GI'OC COO k
IUIAHUPYEMBIM JINYHOCTHBIM, MPEIMETHBIM M METANpPEAMETHBIM pe3yJbTaraM
oOy4eHMs, a TaK)K€ YUYUTHIBAET HEOOXOJUMOCTh peaTU3alMi MEXIPEIMETHBIX
CBsI3e (PM3MKM C €CTECTBEHHO-HAyYHbIMU Y4Y€OHBIMU IpeaMeramMu. B Heit
OTPENIENSIOTCS OCHOBHBIE 1EJIM M3YYeHUs] (PU3UKUA Ha YPOBHE CPEIHEro 0OIIEro
00pa3oBaHusl, IUIAHUPYEMBIE PE3YIbTaThl OCBOCHUS Kypca (DPU3UKU: JIMY HOCTHBIE,
MeTanpeaMeTHbIe, PEeMETHbIE (Ha 6a30BOM YPOBHE).

[Iporpammaro (pru3uKEBKIIIOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca PU3UKK HA Oa30BOM YPOBHE, B

TOM YHUCJIE TPEAMETHBIE PE3YIbTATHI IO T0J1aM 00 YUECHHUS;

e cojepxkaHue yueoHoro npeamera « duznka» no rogam oOydeHus .

du3uka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPUPOJbI, BBICTyHas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIC, BHOCUT CYILIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHui 00 okpyxkatoieM Mupe. LlIkonbHbIN Kypc U3k — cucTeMo00pa3yrolu it
TSl €CTECTBEHHO-HAYYHBIX yU€OHBIX MPEIMETOB, TOCKOJIbKY (PU3UUECKUE 3aKOHbI
JeKaT B OCHOBE TPOIECCOB U SBIICHWH, H3y4yaeMbIX XUMHEH, OHOJIOTHEH,
busudeckoit reorpadueit u acTpoHoMmen. Mcmosib30BaHME W AKTHMBHOE
npuMeHeHne (QU3NUECKUX 3HAHUWA  ONpeNessieT Xapakrep MW pa3BUTHE
pPa3HOOOpAa3HBIX TEXHOJIOTHUI B cdepe SHEpreTuKd, TPAHCIOPTa, OCBOCHUS
KOCMOCQ, MOJy4eHUs] HOBBIX MaTepUaioB C 3aJaHHBIMH CBOWCTBAMH M APYTHUX.
W3ydenne (u3Mkun BHOCUT OCHOBHOM BKJIaJ B (POPMHpPOBAHHME €CTECTBEHHO -
Hay4YHOU KapTUHBI MHpa OoOydarommxcs, B (popMuUpoOBaHHE YMEHMHA NPUMEHSTH
HAYYHBIN METO/1 TO3HAHUS [P BHIMIOJHEHUHU UMHU YU4E€OHBIX UCCJIeI0BaHU.

B ocHOBY Kkypca ¢usukua 1151 YPOBHS CpemHEro oOImero o0pa3oBaHUS
NOJIOKEH PAJ HJEH, KOTOPbIE MOXHO paccMaTpuBaTh KaK IMPHUHLHUIBI €TO0
HOCTPOEHHSI.



Hoes yenocmuocmu. B COOTBETCTBHHM C HEW KypC SBISCTCS JIOTHYCCKH
3aBEpPIIEHHBIM, OH COJICPKUT MaTepHall U3 BCEX pa3AeiioB (PU3MKH, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes eenepanuzayuu. B coOTBETCTBUM ¢ HEMl Marepuan Kypca (GU3NKU
o0benqUHEH BOKpYr ¢usmyeckux Teopuil. Bemymmm B Kypce sABISeTCS
dbopmupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSX MaTrepuu, BEIIECTBE U
noJie.

Hoes eymanumapusayuu. BEE peanmuzanms mnpeanoJiaraeT MCMOJb30BaHUE
TYMaHUTapHOTO TMOTEHIMaNa (U3NUYECKON HAayKd, OCMBICIICHUE CBSI3M Pa3BUTHS
bu3uKn C pa3BUTHEM OOIIECTBA, a TaKKE C MHPOBO33PEHUYCCKUMH,
HPaBCTBEHHBIMH M SKOJIOTUIECKUMU ITPOOIEMaAMHU.

Hoes npuknaonoti Hnanpaerennocmu. Kypc (u3umkum mpeamosaraeTt
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHYECKUX M TEXHOJOTHYECKUX MPHII0KECHUN
U3Y4YEHHBIX TEOPUI U 3aKOHOB.

Hoes oskonoeuzayuu peammsyercs TMOCPEACTBOM BBEICHUS DJIEMEHTOB
COJZIEp)KaHUsA, TOCBSMICHHBIX JKOJOTHYECKHUM TMpOOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKUA W TEXHOJOTH, a Takke OOCYKICHHS
po06JIeM paliMOHATBHOTO TPUPOIO0MOTB30BAHUS U HKOJIOTUIECKOM 0€301MacHOCTH.

CtepKHEBBIMH D3JIEMEHTaMHU Kypca (U3UKH Ha YPOBHE CPEIHEro OOIIero
oOpazoBaHus SIBISIIOTCS (u3ndeckue Teopuu (popMupoBaHue MPEACTaBICHUN O
CTPYKTyp€ MOCTPOCHUS PU3NIECKOUN TEOPUH, POJH PyHTaMEHTATbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHUSIX O TMPUPOJE, TpPaHHUIAX
NPUMEHUMOCTH TEOPHM, IS OIMCAaHWS ©CTeCTBEHHO-HAYyYHBIX SIBJICHUN U
MPOLIECCOB).

CHCTEeMHO-EITEILHOCTHBIN TOAX0J B Kypce QU3HMKHU pean3yeTcs MPexKIe
BCETO 3a CUET OpTaHM3aIlul IKCIIEPUMEHTATHLHON JEATEILHOCTH O0YJarOIINXCs.
Jns  6a3oBoro ypoBHS Kypca (U3MKA — O3TO MCIOJb30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX OSKCIEPHUMEHTOB M Ja0OpaTOPHBIX padoT,
KOTOpbIE€ B IIporpamMme 1no ¢pu3zuke 0ObEeIUHEHbI B OOIMI CIIMCOK YUECHUUYECKUX
IpakTHIeCKuX padboT. BrigeneHne B ykazaHHOM TiepeyHE Jad0paTOpHBIX padoT,
NPOBOJUMBIX JUII KOHTPOJS U OIIGHKH, OCYIIECTBIISICTCS Yy4aCTHUKaMU
00pa3oBaTeILHOTO TIpollecca HCXOJs M3 OCOOCHHOCTEW IJIaHUPOBAHUS W
ocHamieHusi kabuHera Qu3uku. I[Ipu >ToM oOecrneunBaeTcsi OBJAJICHUE
0OyJaronmMMHUCs YMEHUSIMH TPOBOJUTh KOCBEHHBIC M3MEPEHUS, MCCJICIOBAHUS
3aBUCUMOCTEH (PU3UYECKUX BEIUYMH W IIOCTAaHOBKY OIIBITOB TIO TMPOBEPKE
TIPEIJIOKCHHBIX THITOTE3.

bonbimoe BHHMMaHWE YACNMACTCS PEIICHHUI0 PacUCTHBIX M KaueCTBEHHBIX
3anad. [Ipu 3ToM i pacu€THBIX 3a7a4 MPUOPUTETOM SIBIIIIOTCS 337a4M C SBHO
3aIaHHOM (PM3UUECKOU MOIEITBI0, TTO3BOJISIIOIIUE MPUMEHSTh U3YUCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jiena Kypca, Tak W MHTErPUPYS 3HAHHS U3
pa3HbBIX pa3aesnoB. 11 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SBIITIOTC S 3a/TaHUS Ha
00BsICHEHHE MPOTEKaHWS (PU3NUECKUX SBJICHUH W TPOIIECCOB B OKPYXKAIOIIECH
KU3HHU, TpeOyromme BbiOOpa (U3MUECKON MOJENH i CHUTyalud MPAKTHKO -
OpHMEHTHPOBAHHOTO XapakKTepa.
B cootBerctBun ¢ tpeboBanmamMu DPI'OC COO k mMarepuaibHO-
TEXHUYECKOMY OOecIiedeHnI0 ydeOHOTo Tmpoiiecca 0a30BBIH YpPOBEHb Kypca
(bU3MKH HA YPOBHE CPETHET0 00IIIero 00pa30BaHMS JOJDKEH H3y4aThCs B YCIOBHUAX
mpeaMeTHOTO KaOwWHeTa (PM3WKW WM B YCIOBHSX WHTEIPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO NUKIA. B kaOwHeTre (PU3WKK JTOHKHO OBITH
HeoOXouMoe JabopaTopHOEe OOOpYyIOBaHWE /IS BBHITIOJHEHHUS YKa3aHHBIX B
nporpaMMe 1o (pu3MKe ydeHHUECKUX MPAKTUIECKUX paboT U JEMOHCTPAIIMOHHOE
00opyI0BaHUE.
JlemoHCTpanmoHHOE 000pynoBaHne (QOpMHpPYETCsT B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAIBHOM JOCTaTOYHOCTH U 00€CTHeYrBaeT IMOCTAHOBKY
MEPEUNCIICHHBIX B TIPOTpaMMe M0 (DM3UKE KIIOYEBBIX JAEMOHCTpAUNA JIJIst
WCCIICIOBAHMUSI  M3YyY4aeMbIX SIBJICHHUH M  TPOIECCOB, OMIHUPUUYECKUX U
byHIaMeHTaTbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.
JlaboparopHoe oOOpydoBaHUE I YYCHHMYECKHX TMPAKTUIECKUX padoT
dbopmupyercss B BHIIE€ TEMAaTUIECKUX KOMIUIEKTOB U 00ECTICUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydYaroumxcs. TeMaTH4eCKhe KOMIUICKTHI
Ja00paTOpHOTO O00OPYAOBAaHUSA MOJDKHBI OBITH TOCTPOCHBI Ha KOMILIEKCHOM
WCIIOJIb30BaHUH AHAIOTOBBIX U IMU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIbHBIX CHCTEM B BUJIE ITUGPOBBIX Ta00paTOPHIA.
OCHOBHBIMU LIETAMH U3y4eHUs GU3UKU B 00111eM 00pa30BaHUU SBIISTIOTCS
e (opMupOBaHHWE HWHTEpeCa W CTPEMJICHHS OOYJarONMXCsS K HAyIHOMY
W3YYEHUIO TPUPOJIBI, PA3BUTHE MX HHTCIUICKTYAIbHBIX M TBOPYECKHX
CIOCOOHOCTEN;

e pa3BUTHE MPEICTABICHUA O HAYYHOM METO/Ie MO3HAHUS U POPMHUPOBAHUE
HCCIIEIOBATEIHCKOTO OTHOIICHHUS K OKPYKAIOIIIUM SIBJICHUSM;

e (opMHpOBaHHWE HAYYHOTO MHPOBO33PCHHUS KaK pe3ynbTaTa H3y4eHUs
OCHOB CTPOEHUS MaTepuu 1 (yHIaMEHTATbHBIX 3aKOHOB (DU3UKH;

e (dopMupoBaHWE YMEHHUU OOBICHATH SBICHHWS C HCIIOJb30BaHUEM

bu3NUEeCKUX 3HAHWH 1 HAYIHBIX JT0KA3aTeIbCTB;

e (opMupoBaHHE TIPEACTABICHUNH O pOJU (DU3UKU I Pa3BUTHUS APYTUX

€CTCCTBCHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTkeHne 3TUX IeNiel 00ecTieunBaeTCsl pelieHueM CIeIYIONMX 3a71ad B
npoliecce u3y4eHus Kypca GU3UKU Ha ypOBHE CPEAHEro 001ero 00pa3oBaHust:



e TmpuoOpeTeHHe  CUCTEMbl  3HaHWA 00  oOmWMX  (PU3HMIECKHUX
3aKOHOMEPHOCTSIX, 3aKOHAX,  TEOPHUSX, BKJIIOYAas  MEXAHHKY,
MOJIEKYJAPHYIO (PU3UKY, OJJIEKTPOJAMHAMHKY, KBAaHTOBYIO (HU3UKY U
AJIIEMEHTHI aCTPO(DU3UKH;

e (QopmupoBaHne yMEHUH TIPUMEHATh TEOPETHUYCCKUE 3HAHUA JJIS
OObsicCHEHUS (PU3WYECKHX SBJICHUN B TPUPOAE U I TPUHATHUS
MPAKTAYECKUX PEIICHUM B MIOBCEIHEBHOM )KU3HU,

e OCBOCHHE CIIOCOOOB pEIICHUs pPa3IMYHBIX 337a4 C SBHO 3aJaHHOU
dbusznueckoil MoOJeNblo, 3aaad, MOAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3aanue GU3NIECKON MO, aICKBAaTHON YCIIOBHSIM 3a/1a4H;

e TOHUMaHHE (PU3WYECKUX OCHOB U MPHUHIUIOB JEHCTBUS TEXHHUUECKUX
YCTPOMCTB M TEXHOJIOTHYECKUX MPOLIECCOB, UX BIUSHUSA HA OKPYKAIOIILY IO
cpeny;

e OBJIAJICHUE METOJaMHU CaMOCTOSITEILHOTO IJIAHUPOBAHUS U MPOBEIACHUS
bu3HUecKuX SKCIEPUMEHTOB, aHAIN3a W WHTEpHpeTanuu nHOpMaIuy,
OTIPE/IENICHUSI JOCTOBEPHOCTH MOJy4EHHOT O PE3yJIbTaTa;

e CO3JIaHWE YCJIOBUU JJIS1 Pa3BUTHS YMEHUI TPOEKTHO-UCCIIEN0BATENbCKOH,
TBOPYECKOU JESITEILHOCTH.

Ha m3yuenue ¢usuku (0a30BbIi ypOBEHb) Ha ypOBHE CpPEIHEro O0OIIEro
obpazoBanus otBoAuTCs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HeZIelo).

[lpennaraempiii B mporpamMme Mo (QuU3MKE MEepeueHb JTabopaTOpHBIX H
MPAaKTUYECKUX pPa0OT SBIAETCS PEKOMEHIOBAaHHBIM, YUMTENIb JENaeT BBIOOP
NpOBEACHHS Ja0OpaTOPHBIX PAOOT W OMBITOB C YYETOM WHIWBHUIYATbHBIX
ocoOeHHoCTel 00yJaronmxcs.



COAEPXAHUE OB YYEHUA
10 KJIACC

Pa3znen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUSA

O®uzuka — Hayka o npupojne. HayuHbie METOIBI MO3HAHUSA OKPYKAOLIETO
Mupa. Pojp dKCrepuMEHTa W TEOpPUM B TMPOIECCE MO3HAHUA MPHUPOJIHI.
DKCTIEpUMEHT B (PU3HKE.

MoaemipoBanre (pU3UUECKUX SIBICHUN M IpolieccoB. HaydHbie THMOTE3HI.
du3ndeckre 3aK0Hbl U TEOpHH. [ paHUIIbI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[TpuHIMAT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOW HAyYHOW KapTHUHBI
MHPA, B TPAKTUYECKOM AEATEIbHOCTH JIFOIEM.

Jlemoncmpayuu

AnanoroBeie U 1U(POBBIE H3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE
JIATYUKHU.

Pa3nen2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCHUTEIBHOCTh MEXAHMYECKOTO JBHKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOPOCTh (CpemHsii CKOPOCTh, MTHOBEHHAsi CKOPOCTh) W
YCKOPEHHE MaTepUalbHOM TOYKH, UX MPOEKIIMM HAa OCH CUCTEMbI KOOPIUHAT.
CroxeHue nepeMeIieHuid U CJI0KEHNE CKOPOCTEM.

PaBHOMepHOE M paBHOYCKOpEHHOE MpsMOJiMHElHoe aBuxkeHue. ['paduku
3aBUCUMOCTHA KOOPJHMHAT, CKOPOCTH, YCKOPEHUS, MNYyTHU U MEpEeMEUICHUS
MaTepUAITbHON TOUKH OT BPEMEHHU.

CBo0OoHOE majieHre. Y CKOpeHue CBOOOHOTO MaeHUs.

KpuBonunHeitHoe JBuxkeHUE. JIBUKEHHWE MaTepUabHOM TOYKH IO
OKPY>KHOCTH C IOCTOSTHHOM 10 MOJTYJTIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHENHAS
ckopocTs. [lepron n wactota oGpartenns. LIeHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHu4yeckue yCTpOWCTBA W TMPAKTUYECKOE NPUMEHEHHWE: CHUIOMETP,
JIBUKEHUE CHAPSIAOB, [ICMTHBIE U PEMEHHBIC MIEpEIaun.

Jlemoncmpayuu

Mojenb cucteMbl OTCUETA, WUTIOCTPAIUS KHHEMATHYECKUX XapaKTEPHUCTUK
JIBVODKCHHSL.

[IpeoOpazoBanme IBIKEHUH C UCTIOJIF30BaHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3/1yX€ U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmtonenne aBmwkeHus Tena, OPOIIEHHOTO TOJ YIiOM K TOPH30HTY U
TOPU30HTAIILHO.



N3mepenune yckopeHusi CBOOOHOTO MaeHHUs.

HampagiyieHre cKOpOCTH MPU IBUKEHHUU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophwie pabomul

N3ydeHne HEpaBHOMEPHOTO JABHXKEHUS C LIEJbIO0 OMPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccrnenoBaHnne COOTHOUICHHUS MEXAY MYTSAMH, MPOWJIECHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIE pPaBHbIC MPOMEKYTKH BPEMEHU IPU PABHOYCKOPEHHOM
JIBMKCHUY C HAYAITbHOW CKOPOCTHIO, PABHOU HYJIIO.

N3yueHne nBMKEHUS IIAPUKA B BA3KOM KUIKOCTH.

N3ydenne nBmkeHus Te1a, OpOIIEHHOTO TOPU30HTAIBLHO.

Tema 2. /lunamuxa

[Ipynuun  otHOocurenpHOCTH  ['aymesa. IlepBeii  3akoH  HproToHa.
HNueprmaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIA MaTepuaIbHOM TOUKH. Tpetnit 3akoH HproTOHA 7151 MarepuaibHBIX TOYEK.

3akoH BceMHupHOro Ttsirotenus. Cuna Tskectd. llepBas kocmuyeckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbl Tpenus (okosi, CKoJibxeHusi, kauenus). Cuna tpenusi. Cyxoe
Tperne. Cuiia TpeHHs CKOJIBXKEHUS U cujia TpeHus nokos. KoadduimeHt Tpenus.
Cuiia conpoTHUBIICHUSA PU IBUKEHUH TENA B )KUJIKOCTHU UJIH Ta3e.

[locTynarensHOE 1 BpalarenbHOE JBIKEHUE a0COIIOTHO TBEPOTO TEa.

MoMeHT cuibl OTHOCHUTENLHO OCH BpameHus. [lmewo cunbl. Ycnosus
paBHOBECHU TBEPAOIO TENA.

TexHu4yeckrue yCTpOWCTBA M MNPAKTUYECKOE MNPUMEHEHHE: IOAIINITHUKH,
JIBUKEHNE UCKYCCTBEHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBneHUE MHEPLINN.

CpaBHeHue MaccC B3aMOIEUCTBYOLMX TEJ.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CioxeHnue cuiL

3aBUCUMOCTb CHJIbI YIPYTOCTH OT JiepopMaIuu.

HesecomocTs. Bec Tena rmpu yCKOPEHHOM OAbEME U TTAJICHUH.

CpaBHEHME CWII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBust paBHOBECHs TBEPIOTO Tea. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomul

N3yuenue nBrkeHust Opycka o HaKJIOHHOM MJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3ZHUKAIOIIMX B MPYXKUHE U
pPE3MHOBOM 00pa3siie, 0T uxX aedopmarum.

UccnenoBanne ycioBUM paBHOBECHUS TBEPAOTO TeEJd, MMEIOIIETO OCh
BpaIlICHUSI.

Tema 3. 3akonvt coxpaneHus 6 mexaHuke

Nmritynibc MarepuanbHOM TOYKH (T€na), CUCTEMBl MATE€pPUATbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHUE HMMIYJIbCa Tejla. 3aKOH COXPAaHEHUS MMITYJIbCA.
PeakTnBHOE IBMKEHUE.

PabGoTa cuiel. MOIIIHOCTE CHJTEL.

Kunernaeckas sHeprusi MarepuanbHOW TOYKH. Teopema 00 W3MEHEHUH
KUHETUYECKOW SHEPTHM.

ITorennumansHas SHEPIHUs. ITorennumansHas SHEPIrus YIpyro
nebopMupoBaHHON  mpykuHbl. [loTeHnmanmbHas SHeprust Tena  BOJIU3H
MMOBEPXHOCTHU 3EMJIH.

[loTeHnmanbHple U HEMOTEHIMATbHbIE  cuibl.  CBS3b  paOOTHI
HENOTEHIIMAIbHBIX CWJI C W3MEHEHUEM MEXAaHWUYECKOW SHEPTUU CHCTEMBI Tell
3aKOHCOXPAHEHUSIMEXaHUYECKOMIHEPT U U.

Yrupyrue v Heynpyrue CTOJKHOBEHUS.

TexHu4yeckrue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: BOOOMET, KOIED,
MPY>KUHHBI TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktBHOE IBMXKEHUE.

[lepexoa MOTEHIMATILHOM YHEPTHH B KWHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHwvle pabomeol

N3yyeHne abCOIIOTHO HEYNPYroro yjaapa ¢ MOMOUIbIO JIByX OJMHAKOBBIX
HUTSHBIX MATHUKOB.

HccnenoBanne cBA3U pabOThI CHIIBI C U3MEHEHUEM MEXaHHMYECKOW SHEPTHH
TEJa Ha MPUMEPE PACTKEHUS PE3UHOBOTO KI'yTa.

Pa3nen 3. MoJiekyisipHasi PM3UKA U TEPMOAMHAMUKA

Tema 1. OcHo8biMONEKYNAPHO-KUHEMUYUECKOUMeopuu

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM U UX OMBITHOE
obocHoBanue. bpoyHoBckoe aBwkenue. uddysumsa. Xapakrep IBWKEHHS U
B3aMMOJICUCTBUSL YaCTHUI] BelecTBAa. MOJIEIM CTPOCHUSI Ta30B, KUJIKOCTEH WU
TBEPJIBIX TENI U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeliel. Macca u
pazmepsl mosiekyil. KommuecTBo BemecTBa. [loctosiHHass ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkama temmneparyp
Llenbcus.



Mopens upeanbHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KUHETUYECKOM TEOpUU HIeabHOTO ra3a. AOCOJIIOTHAs TeMmIleparypa Kak mepa
CpeOHEH KUHETHMYECKOW SHEpPruy TEIUIOBOro JABMKEeHHs dvacTui rasa. lllkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbI. YpaBHeHue Menzaeneesa—KianenpoHa.
3akoH JlameToHa. M3onpolnecchl B UAeaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mMpencTaBiIeHUE H3OMPOIECCOB: M30TEPMa, HM30XO0Pa,
n3obapa.

TexHn4ecKkue YCTPOMCTBA W MPAKTHYECKOE TPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OmbIThl, OKa3bIBAIOIIME AWCKPETHOE CTPOEHHE BellecTBa, (GoTorpaduu
MOJIEKYJT OPTaHUYECKHUX COECIUHEHUH.

OmbiTel 0 TU(Y3UH )KUIKOCTEH U TA30B.

Mo iesb 6pOyHOBCKOTO JBHYKEHHUS.

Moaenb onbiTa [TepHa.

OmnbITHI, JIOKa3bIBAIOIIHE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3anMOJICUCTBUSL.

Mo zenb, HITIOCTpUPYIOIIAs TPUPOIY IaBJICHUS T'a3a HA CTEHKU COCY/IA.

OnpITel, WUIIOCTPUPYIOUIME YPABHEHHWE COCTOSIHUS UACAIBHOTO Tas3a,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHuvie pabomul

OmnpeneneHre Macchbl BO3/1yXa B KIACCHOM KOMHATe HA OCHOBE M3MEPEHUM
00bEMa KOMHATBHI, IaBJICHUS ¥ TEMIIEpaTyphl BO3AyXa B HEH.

Hccenenosanne 3aBUCUMOCTH MEX Y ITapaMeTpamMu COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocrosvt mepmoounamuku

TepmoanHamMuueckas cucteMa. BHYTpeHHssI SHEPTUs TEPMOIMHAMUYECKOU
CUCTEMBI M cIOCO0bI €€ n3MeHeHus1. KonmuecTBo TermnoTel 1 paboTta. BHyTpeHHss
DHEPTUs  OJHOATOMHOIO  HJEaIbHOrO  raza. Buael  Temmonepenaudu:
TEIUIONPOBOJHOCTb, KOHBEKIIMS, U3JIydCHHE. Y ACNIbHAS TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIOTHI TP TEILIONIEPENAYE.

[lonsitTue 00 aaumabatHOM mpouecce. IlepBbIi 3aKOH TEPMOJIUHAMUKH.
[IpuMmeHeHne nepBOro 3aKOHa TEPMOAMHAMMKHM K H3omnpoueccam. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpaTumMoCTh TPOLECCOB B IPUPO/IE.

TeroBple  mammHbl.  [IpyHOMIBL  AEHCTBUS — TEIUIOBBIX — MAILMH.
[IpeoOpazoBanusi sHEpruM B TEIUIOBBIX ManmHax. KosdduuueHT mnose3Horo
neictBusa TemwmoBod mammHbl. [ukn KapHo u ero ko3p@UIMEHT MOJIE3HOTO
NEeNCTBUA. DKOJOTUYECKHUE TPOOIEMBI TEIJIOIHEPTETUKH.



TexHuueckne yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHUE: JBHUIaTENb
BHYTPEHHETO CTrOpaHusi, ObITOBOM XOJIOTWIbHUK, KOHIUITHOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEW SHEPTUU Tella MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKK W3 OYTBUIKM TOJ JCHCTBHEM CXKaTOTO BO3/yXa, HarpeBaHue d¢upa B
JaTyHHOU TpyOKe MyTéM TpeHUs (BHUACOEMOHCTPAIINSA).

N3menenune BHyTpEHHEN SHEPTUH (TEMIIEpaTyphl) Teja MPH TeIIonepeaade.

OnpIT Mo anuabaTHOMY pACIIMPEHHIO BO31ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mo ienm mapoBoi TypOUHBI, IBUTATEIIsl BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO
JIBUTaTEsl.

Yuenuueckuii sxcnepumenm, 1abopamophuvie pabomul

N3mepenne yaenpHOU TEMI0EMKOCTH.

Tema 3. Azpezamuwie cocmoanus eeuiecmea. Pazoewvile nepexoovl

[TapooOpazoBanue n KoHAcHCaus. Mcnapenue u kumneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHAs BJIAXKHOCTh BO3AyXa. HaceleHHBIM map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JTaBJICHUS.

Teépnmoe teno. Kpuctammaeckne u amoppHBIE Tena. AHU30TPOIINS CBONCTB
kpuctavioB. JXunkue kpuctawisl. CoBpeMeHHble MaTepuaibl. [LmaBienuwe u
KpUCTAIUIM3alUA. Y IeTbHas TerioTa miasieHus. Cyomumanusi.

VYpaBHeHHE TETUIOBOTO OajIaHca.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUHU MOJyYEHHS] COBPEMEHHBIX MaTeprasioB, B
TOM YMCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOT U H.

Llemoncmpayuu

CBoliCcTBa HACKIIICHHBIX ITAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUU.

CnocoObl UI3MEpEHUSI BIAKHOCTH.

HaOmtonenne HarpeBaHus U MJIaBJICHUS KPUCTALUTMYECKOTO BEIIECTRA.

JleMoHCTpanyst KpUCTAIUIOB.

Yuenuueckuii sxcnepumenm, n1abopamophsie pabomul

N3MepeHre OTHOCHUTENTLHOM BIAXKHOCTH BO3yXa.

Pa3znen4. JiekTpoauHaMuKa
Tema 1. dnekmpocmamuka
OnekTpu3anus Teln. OJeKTpuueckuil 3apsia. JlBa Buma SIEKTPUUECKUX

3apsa0B. [IpOBOJHUKHM, AUANEKTPUKUA W MOJYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

Bzaumopericteue 3apsi10B. 3akoH KynoHa. ToueuHbIH 27IeKTpUUECKUM 3apsil.
Onekrpuueckoe mnoJie. Hanpsok€HHOCTh  3nekTpudeckoro mnoJtisi.  [IpuHnmn



CYHEPHO3HIMH 3JEKTPUUECKUX TMOJeH. JIMHUM HAnpsKEHHOCTH SJIEKTPUUYECKOTO
OJISL.

PaGora cum anektpoctatmyeckoro moJsisi.  Ilotenmman.  Pa3HocTh
NOTEHUHAIOB. [IpOBOJHUKM U JHUAJEKTPUKKA B BJIEKTPOCTATUYECKOM MOJIE.
JnsnexkTpudueckasi IpOHUIIAEMOCTb.

DunexktpoéMkocTh. KoHneHcarop. DNeKTpOoEMKOCTD IIIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsKEHHOT 0 KOHJIEHCaToPA.

TexHnueckne yCTpOWCTBA M MPAKTHUECKOE IPUMEHEHHUE: 3JIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTATUUECKAs 3allluTa, 3a3e€MJICHHE BJIEKTPOINPUOOPOB,
KOHJICHCATOP, KOMUPOBAIbHBIM armnapar, CTpyWUHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO Y MPUHINMN IEUCTBUS SJIEKTPOMETPA.

B3anmonericTBHE HA3JIEKTPHU30BAHHBIX TEI.

DIIEKTPUUYECKOE M0JIE 3APSHKEHHBIX TEN.

[TpOBOTHHMKH B 3JIEKTPOCTATUYECKOM TTOJIE.

DJeKTpocTaTUYECKasl 3alluTa.

JIMBAEKTPUKY B AJIEKTPOCTATHYECKOM MOJIE.

3aBUCUMOCTh D3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOMAAN
IJIACTUH, PACCTOSHUS MEKTY HUIMH U JUAJIEKTPUYECKON IPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamophuvie pabomul

N3mepenne 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuyeckuit mok. Toku 6 pa3nuunulx cpeoax

DJIEKTpUYECKUNA TOK. YCJOBHUSL CYIIECTBOBAHUSA JJIEKTPUUECKOTO TOKA.
Hctounuku Toka. Cuina Toka. [locTosTHHBIN TOK.

Hanpskenue. 3akon Oma 17151 y9acTKa LETIH.

DJIEKTPUYECKOE COIMPOTUBIICHUE. YIEILHOE CONPOTUBJICHUE BEILECTBA.
[locnenoBarenbHOE, MapaLIEIbHOE, CMEMIAHHOE COEUHEHUE ITPOBOTHUKOB.

Pabora »osnekrpuyeckoro Toka. 3akoH Jlkxoymi—Jlenna. MounmHoCTb
ANEKTPUYECKOTO TOKA.

DJNEKTPOJABUKYILAS CHJIA U BHYTPEHHEE CONPOTUBIICHUE MCTOYHHUKA TOKA.
3axoH Oma AJ1 0JIHOM (3aMKHYTOM) 35ieKTprudeckoi nenu. KopoTkoe 3aMblKaHue.

OJEKTpOHHAasA  OPOBOJAUMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COMPOTHUBIICHUS METAILIOB OT TeMneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTpUYECKUY TOK B BaKkyyMe. CBOMCTBA JJIEKTPOHHBIX ITyYKOB.

[lonynpoBonuuku.  CoOCTBeHHas UM MpPUMECHas  MPOBOJHUMOCTH
MOJIyIpoBOAHUKOB. CBOMCTBA p—n-1iepexo1a. [1oynpoBoIHUKOBBIC TPUOOPHL

OJNEKTpUYECKHA TOK B  pacTBOpax M  paciuiaBax dJIEKTPOJUTOB.
DJEKTPOIUTUYECKAS JUCCOMAIUS. DIIEKTPOJIN3.



OnekTpuyeckuid TOK B ra3zax. CaMOCTOATENIbHBI W HECAMOCTOSTEIbHBIN
pa3psan. Monnus. [Inazma.

TexHuyeckue YCTpOWCTBA M TNPAKTUUECKOE MPUMEHEHHE: aMIIepMETP,
BOJILTMETP, PEOCTaT, MCTOYHUKHA TOKA, DJJICKTpOHArpeBareibHbIe MPUOOPHI,
AJIEKTPOOCBETUTEIIbHBIC TPUOOPHI, TEPMOMETP COMPOTUBJICHHS, BAKYYMHBIH U0 11,
TEPMHUCTOPHI U POTOPE3UCTOPHI, TOTYTPOBOJHUKOBBIH THO /1, TAJTbBAHUKA.

Jlemoncmpayuu

N3mepenne cuibl TOKA U HAMPSHKCHMUS.

3aBUCUMOCTh CONPOTHUBJICHHS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOIIAIM MOTIEPEYHOT0 CEYEHUS U MaTepHara.

CwmenanHoe coeTMHEHHUE MTPOBOTHUKOB.

[IpssMoe wm3MepeHue SIEKTPOABMXKYIIEH Cuibl. KOpoTkoe 3aMbIKaHHWE
raJbBaHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHET O COMPOTUBJICHUS.

3aBUCUMOCTb COMPOTHUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB ATEKTPOUTOB.

HckpoBoit pa3psia v MpOBOAUMOCTb BO3IyXa.

OHOCTOPOHHSSA MPOBOJIUMOCTh U0,

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3yyeHne CMEmaHHOTr0 COEUHEHUS PE3UCTOPOB.

N3mepenune 31eKTpOABUKYIIEH CHUITbI KICTOYHUKA TOKA U €r0 BHYTPEHHEIO
COMPOTHUBIICHUS.

HaGmonenue snexTponmsa.

Me:xnpeaMeTHbIE CBA3HU

N3yuenue kypca ¢usuku 06a30Boro ypoBHs B 10 Kjacce oCyIecTBIseTCs €
Y4E€TOM COJEPKATEIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcamMu MAaTE€MaTUKH,
OMOJIOTHH, XUMHUH, TeoTpadru U TEXHOJOTHH.

Mesicnpeomemmnvie noHsamusl, CBSI3aHHBIE C MU3YYEHUEM METOJIOB HAYyYHOTO
MO3HAHUSA: SIBJICHWE, HAay4YHbIH (akT, TUIOTEe3a, (pU3MUeckas BEIUYMHA, 3aKOH,
Teopwsl, HAOFOCHHE, SKCTIEPUMEHT, MOJIEIMPOBAHUE, MOJIE€Th, U3MEPEHUE.

Mamemamuxa: pelieHHE CUCTEMbl YpaBHEHWH, JHWHEWHas (yHKIHS,
napaboJa, runepooJsia, Ux rpaMKyd U CBOMCTBA, TPUTOHOMETPUYECKHUE (DYHKIIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, 0CHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMKU HA OCU KOOPUHAT, CJI0KEHHE BEKTOPOB.

buonocus: Mexannueckoe ABMKEHHE B )KMBOU mpupoie, nuddysus, ocmoc,
TEII00OMEH KUBBIX OPTraHU3MOB (BUJIbI TEIUIONEPEIAUH, TEMIOBOE PABHOBECHE),
AIIEKTPUUECKHUE SIBJICHUS B dKUBOU IIPUPOJIC.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEN, XKUJIKOCTEU U



ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAS IUCCOLMALIMS,
rajbBaHUKA.

l'eocpaghus: BMAXXHOCTH BO3AyXa, BETPHI, OapoMeETp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHuE NBUKCHUN C UCIOJIb30BAaHHUEM MEXaHH3MOB,
y4éT TpEeHUsS B TEXHUKE, IOJIMIMITHAKYN, HWCIOJH30BaHUE 3aKOHA COXPaHCHHS
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W Jpyrue), ABUTATENh BHYTPEHHETO
CropaHwusi, mapoBas TypOrHa, OLITOBOM X0OJIOAUIHHUK, KOHIUIIMOHEDP, TEXHOJIOTUHU
MOJY4YEHUSI COBPEMEHHBIX MAaTepHAIOB, B TOM YHCJIE HAHOMATepHAIOB, W
HAHOTEXHOJIOTUHU, DJIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHHE AJIEKTPONPUOOPOB,
KCEpOKC, CTPpYWHBIN IIPUHTED, 3JIEKTPOHArpeBaTEIbHbBIC IpHUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KJIACC

Pa3znen4. JiekTpoguHaMHuKa

Tema 3. Maznummnoe none. I1eKmpomazHUMHAA UHOYKYUSA

[locTostHHBIE ~ MarHuThl. B3auMOJENCTBHUE  TMOCTOSHHBIX  MAarHUTOB.
MaruutHoe mnojne. BekTtop MarHMTHOW WHAYKUWH. [IpuHIUMI Cynepno3unuu
MArHUTHBIX mNoJiel. JInHMM MarHUTHOM WHAYKUWH. KapThHa JIMHWM MarHUTHOMU
MHYKIWU TTOJIs1 TOCTOSTHHBIX MarHUTOB.

MarnutHOoe TIONIE TPOBOAHHMKA ¢ TOKOM. KapThHa IWMHHMM WHIYKIUA
MAarHATHOTO MOJISI AJMHHOTO MPSAMOTrO MPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHUKA, KaTyIIKUA ¢ TOKOM. OnbIT DpcTena. B3aumoaelicTBue npoBOHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJ1yJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ Moaysb U HarpaBieHue. J[BrKeHNE 3apsKEHHOW YaC TULIbI
B OJTHOPOJTHOM MarHuTHOM noJie. PaGoTa cubl Jlopenra.

SIBneHne 3NEKTpOMAarHUTHOW WHAYKOMK. [IOTOK BeKkTOpa MarHMTHOM
UHAYKLIUU. ODJIEKTPOJABMKYLIAs CWIA HWHAYKUMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykauu Papanes.

BuxpeBoe snekTpuueckoe moje. DJIEKTPOABIXKYIIAS CWIa HHAYKIUU B
MPOBOJHUKE, ABMXKYILIEMCS MTOCTYIATEIBLHO B OJJHOPOAHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh.  SIBJIeHHE CAMOMHAYKUHMH. ODJEKTPOJBWXKYINAA CHIIA
CAMOUHIYKIIHH.

DHEPrus MarHUTHOTO MOJISI KATYIIKKA C TOKOM.

DJEKTPOMArHUTHOE MOJIE.

TexHuyeckue yCTpOUMCTBA M MPAKTUYECKOE MPUMEHEHHUE: IOCTOSHHbBIC
MAarHATHI, BJEKTPOMArHUThl, 3JIEKTPOJABUIATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTHI], UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE ANEKTPOHHOTO IMyYKa MAarHUTHBIM TOJIEM.

JIMHUY UHAYKIIUA MarHUTHOTO TIOJISI.

B3anmoperncTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuiibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHre 3JIEKTpPOMAarHUTHOM MHTYKIIUH.

ITpaBuno Jlenua.

3aBUCUMOCTbD 3JICKTPOJBUKYIIECH CHIIBI HHAYKIIMM OT CKOPOCTH U3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHne caMOUHIYKIIUY.

Yuenuueckuii sxcnepumenm, 1abopamopHwle pabomeol

N3ydeHnne MarHuTHOTO MOJIA KaTYIIKA C TOKOM.

UccnenoBanne n1eicTBUA NOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

UccnenoBanune ABICHUS 3JICKTPOMArHNTHOM UHAYKIIHH.

Pa3penS. Kojsie0anus v BOJIHBI

Tema 1. Mexanuueckue u 3,1eKmpoMazZHUmMHble KOJ1€0AHUA

KonebarenbHast  cuctema. (CBoOOAHBIE  MEXaHMYECKHE  KOJeOaHUsI.
["apmonnueckue konebanus. Ilepuon, yactora, ammuuryaa U ¢asza KojeOaHUM.
[IpyXkuHHBIA MasTHUK. MareMaTnyeCKUii MasiTHUK. YPaBHEHUE TapMOHUYECKUX
koJiebanuii. [IpeBpariieHre sHepTruy NPy rapMOHUYECKUX KOJICOAHUSX.

Konebarenpapiii koHTYp. CBOOOMHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B
UJCATbHOM KOJIEOAaTeIbHOM KOHTYpe. AHAJOTHS MEXAYy MEXaHMYEeCKUMHU U
AIIEKTPOMArHUTHBIMU KojieOaHusiMu. Dopmyna TomcoHa. 3akoH COXpaHEHUs
SHEPTHUU B UCATLHOM K0JIe0aTeIbHOM KOHTYPE.

[IpencraBnenue o 3aTryxarnmx KojaeOaHusX. BIHYXIeHHbIE MEXaHUUECKUE
kojeOanus. Pesonanc. BeiHyXI€HHBIE 3JIEKTpOMarHUTHbIE KOJI€OaHUsI.

[lepemennblii TOK. CUHYCOMAAIBbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUIMTYIHOE W JACHCTBYIOIIEE 3HAYEHHE CHUJIbI TOKa W
HaNPSHKEHUS.

Tpancdhopmarop. [IpousBoacTBO, nepenava u NOTpeOICHNUE MIEKTPUIECKON
SHEPTHUH. DKOJOTHYECKUE PUCKH MPH MPOU3BOJICTBE IEKTpOosHEepruu. KynbTypa
VCIIOJIb30BaHMS JIEKTPOIHEPTUU B TOBCETHEBHO M )KU3HH.

TexHndecKkrue yCTPpOMCTBA M MPAKTHYECKOE MPUMEHEHUE: JJICKTPUYECKUN
3BOHOK, TEHEPATOP NEPEMEHHOIO TOKA, IMHUU 3JIEKTpOoNepeay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoJjeOaTenbHONW CHUCTEMBbI (NMIPYKUHHBIA WA
MaTeMaTU4YECKUI MasiTHUK).



Ha6monenue 3aryxaronmx KojacOaHmi.

HccnenoBanne CBOMCTB BBIHYKICHHBIX KOJICOAHHIA.

Habmonenne pe3oHanca.

CB00OOIHBIE DJICKTPOMArHUTHBIE KOJICOAHUS.

OcmiorpaMMsbl (3aBUCUMOCTH CHJIBI TOKA M HAIIPSDKEHUS OT BPEMEHU ) JJIs
AIIEKTPOMArHUTHBIX KOJICOAHHH.

Pe3onanc mpu TmocCienoBaTEeNbHOM COEAMHEHUU PE3UCTOPa, KaTyIKU
WHAYKTUBHOCTH U KOHJIEHCATOPA.

Mo ienb TUHUM 3JIEKTpOTIepeIay .

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomawl

HccnenoBanne 3aBUCUMOCTH TIEpHOJIa MAIIbIX KOJIEOAHHM Tpy3a HA HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBanne TmepeMEHHOT0 TOKa B IENMA M3  TOCJEI0BATEIHHO
COEMHEHHBIX KOHAEHCATOPAa, KaTYIIKU U PE3UCTOPa.

Tema 2. Mexanuueckue u 371eKmpoMazHUMHbLe 607IHbL

Mexannueckre BOJIHBI, yclioBUS pactpocTpanenus. [lepuoa. CxopocThb
pacmpocTpaHeHusi W JJMHA BOJHBI. [lomepedHbie W MPOJOIbHBIC BOJHBI.
HuTepdepenmus u qudpakins MEXaHUISCKIX BOJIH.

3Byk. CrxopocTh3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS M3TYyYEHHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anektpomarauTHoit BoaHe. CBoMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPETIOMIICHUE, TIOJpHU3aIus, JTUPpaKius,
uaTep hepenimsa. CKOpOCTh AIEKTPOMArHUTHBIX BOJTH.

[Ikana >MeKTpOMarHUTHBIX BOJH. [IprMeHeHne 3NIeKTpOMarHUTHRIX BOJIH B
TEXHUKE U OBITY.

[TpuHOMITBI paguOCBI3U U TEIEBUICHUS. Pagnomokariusi.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOILIEH Cpeibl.

TexHuueckue yCTpOICTBA M MPAKTUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YIbTPa3BYKOBas NHArHOCTHKA B TEXHUKE M MEIWIIMHE, pajaap,
panuonpuéMHUK, TENIEBU30D, aHTeHHa, TeinedoH, CBU-neus.

Llemoncmpayuu

OO6pazoBaHue 1 pacIPOCTPAHEHUE MONEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmomieecs Teno Kak KICTOYHUK 3BYKA.

HaGmonenne oTpakeHus U MpEIoMIICHUSI MEXaHUYEeCKUX BOJIH.

HaOmonenune narepdepeHny u TuPpakui MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmoneHue cBSI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYJIOW U
4acTOTOM KOoJicOaHUI.



UccnenoBanre  CBOWCTB  DJICKTPOMArHWTHBIX ~ BOJIH:  OTPa)KCHHE,
penoMIIeHUE, TTOJIIpU3aIus, Tudpakiys, HTHTep GepeHIHS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsiMonMHENMHOE pPACIPOCTPAHEHUE CBETA B
OJHOPOHOM cpenie. JIyd cBera. ToOUE€UHBIN ICTOYHHK CBETA.

OTtpakeHnue cBeTa. 3aKOHbBI oTpaxeHus cBeTa. [locTpoeHue n3oopaxkeHuii B
IJIOCKOM 3€pKalle.

[Ipenomenue cBera. 3aKOHBI MIPEIOMIICHUS CBETa. AOCOIOTHBIN IMOKa3aTeNb
npesomyieHuss. [loiHOe BHyTpeHHee oTpakeHue. lIpenenbHbBIld yroJ IOJIHOTO
BHYTPEHHETO OTPaKECHUS.

Jucnepcus ceera. CioXkHBIN cocTaB Oemoro cera. LgerT.

Cobuparoniie W paccewBaromme JWH3BL. ToHKas JjwH3a. DoKycHOe
pacCTOSIHME W OINTHYECKas cuja TOHKOW JmH3BL. [locTpoeHme m3o0pakeHHWid B
cobuparonumx 1 pacceuBarommx Jua3ax. Gopmysna TOHKOW JUH3BI. YBEIHUCHUE,
JTaBaeMO€ JTUH3 0.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

Bomnosas onruka. WuTepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBusi HaOMIOACHWST MaKCUMYMOB M MHUHHMYMOB B HWHTEp(EpEHIIMOHHOM
KapTUHE OT JIBYX CUH(pA3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpaxkiuoHHas pemérka. YCIoBHE HAOIIOACHUS
[JaBHBIX MakKCMMyMOB TIIPM MAJEHUM MOHOXPOMAaTHMYECKOTO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Honspuzanus ceera.

TexHuyeckne yCTpOMCTBA W MPAKTUYECKOE NPHUMEHEHHWE: OYKH, JIyma,
doToanmapar, TPOEKIMOHHBIN ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OTTHKA, TUPPAKITUOHHAS PEHIETKA, TIOJIIPOUI.

Llemoncmpayuu

[IpsaMonMHENHOE pPacHpOCTPAHEHHUE, OTPAKEHUE U IPEIOMIICHUE CBETA.
OnTryeckue npudopHI.

[lonHOE BHYyTpEeHHEE OTpakeHne. MoJenb CBETOBO/IA.

HccnenoBanue CBOWCTB U300paKEHUI B JIMH3aX.

Mopaenn MUKpOCKOIIA, TEIECKOMa.

Hab6monenue nareppepeHuuu cBera.

Hab6monenue nudpaximu cBera.

HaGmonenue nucrnepcuu cBeTa.

[Tonyyenune criekTpa ¢ MOMOIIBIO TPU3MBI.

[osryuenue criekTpa ¢ HTOMOIIbIO TUPPAKITUMOHHON PEIIETKH.

HaGmonenue noJisipusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomul



N3MepeHne nokazares MpeIOMIICHUSI CTEKJIa.
HccrnenoBanne CBOMCTB N300payKEHUI B JIMH3AX.
Hab6monenune nucniepcum cBeTa.

Pa3nen 6. OCHOBBI ClIeIUATIBLHOM TEOPHUU OTHOCHTEIBHOCTH

['paauiel  PUMEHMMOCTM  KJaccuyeckoM — mexaHuku.  [loctymnarer
CIIELMATIbHOM TEOPUM OTHOCHUTEILHOCTH: WHBAPUAHTHOCTb MOXYJS CKOPOCTH
CBETa B BAKYyM€E, IPUHLUMIT OTHOCUTEILHOCTH DVHILTEHHA.

OTHOCHUTENBLHOCTh OJJTHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHU U COKpPAICHUE
JUTHBI.

DHEpPrusi U UMITYJIbC PEITUBUCTCKON YaCTULIBI.

CBsA3b MacChl C 3HEPTUEH U UMITYJIbCOM PEJIITUBUCTCKOM YaCTULIBI. DHEPT U
MOKOS.

Pa3nen7. KBantoBas pusuka

Tema 1. Dnemenm viK6anmMoGOUORMUKU

®otonbl. opmyna [Inanka cBs3u 3HEprun POTOHA C €T0 YACTOTON. DHEPTHUS
1 UMITYJIbC (pOTOHA.

OTtkpriTHe U uccienoBanue pororddexra. OnpiTel A. I'. CToneroBa. 3akOHBI
doToapdexra. YpaBHenue DitHmrerina st porodddekra. «KpacHas rpanuian
dboTorddekra.

Hasnenue ceera. OnbiTel [1. H. JleGenena.

XHAMUYECKOE IEUCTBUE CBETA.

Texnuueckue yCTpoOMCTBAa W MPaKTUUECKOE NpHUMEHEHHE: (POTOIEMEHT,
dboTomaTINK, COMHEUHAs OaTapesi, CBETOHO/I.

Llemoncmpayuu

DoTo3(PeKT Ha YCTAHOBKE C IIMHKOBOM MIIACTUHOM.

HccnenoBanue 3akoHOB BHemHero (GoTtoaddekra.

Cseroaunon.

ComnHeunas Oarapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OnbiTel Pe3epdopna mo paccesHuro o -4acTuLl.
[Inanerapnas mopnens aroma. lloctynmarer bopa. M3nydenue u moryonieHue
(OTOHOB MpH MEpPEXOoJe aroMa C OJHOTO YPOBHSI SHEPruM Ha Apyroil. Bupsl
criekTpoB. CEKTp YpOBHEN SJHEPTUU aTOMa BOAOPO/1a.

BosHoBBIE cBOMCcTBa yacTull. BosHel ne bpoins. KoprnyckyisspHO-BOIHOBOM
Ty aJIU3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIy4YCHUE.

Texnuueckue ycTpoicTBa M NPaKTUUECKOE NPUMEHEHUE: CIEKTPaIbHbIN
aHaiu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBI KOMITBIOTED.



Jlemoncmpayuu
Moaens oneiTa Pesepdopa.
OnpeneneHne 1JIMHBI BOJIHBI JIa3epa.
Habmonenne muHeivyaThiX CIIEKTPOB U3TyUCHHS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamophwie pabomul
Ha6monenne muHeiyaToro Crekrpa.
Tema 3. Amomnoe adpo
OKCHEpUMEHTBI, JOKA3bIBAIOIIUE CJOXKHOCTh CTpOEHUs sapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pe3epdopna 1o  ompeneneHuro  cocTaBa
paguoakTUBHOTO wu3daydeHus. CBoiicTBa amb(da-, Oera-, raMMa-u3IydeHUS.
BnusiHue pagnoakTHBHOCTH Ha )KUBBIE OPTraHU3MBI.
OTkpeiTHE TIpOTOHA W HelTpoHa. Hykmonuas monmens siapa I'eizenOepra—
NBanenko. 3apsia siapa. MaccoBoe uncio saapa. M30Tomsl.
Anbda-pactiafn. DIEKTpOHHBIM W TO3UTPOHHBIA Oera-pacman. [amma-
U3JIydeHHe. 3aKOH paJIMOaKTUBHOTO pacraja.
DHeprusi CBsI3U HYKJIOHOB B sifipe. Sl nepHbie cuiibl. JledekT Macchl sapa.
S nepHbie peakunu. JleeHne u CUHTES sIep.
Snepnbiit peaktop. TepmosaepHbiii cuHTe3. [IpoOieMbl U MEpPCHEKTUBBI
AIEPHOM SHEPTETUKU. JKOJIOTUYECKUE aCTIEKTHI SIIEPHOM SHEPTETUKHU.
DneMeHTapHbie YacTUllbl. OTKpBITHE TO3UTPOHA.
Metoap1 HaOJIFOIEHUS ¥ PETUCTPAIIH SJICMEHTAPHBIX YACTHIL.
dyHnameHTabHbIe B3auMOoIeicTBIS. EAUHCTBO pu3nueckoi Kap TUHBI MUPA.
TexHnueckue ycTpoucTBa U MPAKTUUECKOE TPUMEHEHHUE: JO3UMETP, Kamepa
BunbcoHa, siiepHbIil peakTop, aToMHast Oomoa.
Llemoncmpayuu
CUYETunK MOHU3UPYIOIIMX YACTHII.
Yuenuueckuii sxcnepumenm, 1a6opamopHule pabomol
HccnenoBanue TpekoB 4acTUIl (110 TOTOBBIM GoTorpadusim).

Pa3nen 8. diieMeHTHI aCTPOHOMMH U ACTPOPUZUKH

OTarnbl pa3BUTHS aCTpOHOMHUH. [IpHUKIagHOE 1 MUPOBO33PEHUYECKOE 3HAUEHH €
aCTPOHOMHUHU.

Bun 3B&3gnoro nHeba. Co3Be3nusi, SpKue 3BE3JBI, IUIAHETHI, WX BHIMMOE
JIBUDKEHUE.

Conneunas cucTema.

Comnnne. CoyiHeuHasi akTUBHOCTh. McTouHMK sHepruu ComHIA U 3BE3IL.
3BE31bI, X OCHOBHBIC XapaKTEPUCTUKH. JlmarpamMma «CTHEKTPaIbHBIM KJIAcC —
CBETUMOCTBY». 3BE3BI TJIABHOM MOCJIECIOBATEIILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIAaBHOW TOCJIEA0BATEIbHOCTH. BHYTpeHHEE CTpOeHHE



3BE31. COBpPEMEHHBIE MPEICTABICHU O TPOUCXOKAECHUU U 3BoolMK CoHIA U
3BE3/1. DTarbl )KU3HU 3BE3]I.

Mneunsiii Ilyte — nHama [Namaktuka. Ilosokenne um aBwxkenue CojHIA B
["anaktuke. Tunsl ranaktuk. Paguoranaktvku v kBazapbl. YEpHbIE ABIPHI B SApax
TaJIaKTHK.

Bceenennas. Pacimpenne Beenennoit. 3akon Xa06:1a. Pazoeranne ranakTuk.
Teopus bonbmoro B3peiBa. PenmkroBoe u3nyyeHue.

MacmrabHas ctpykrypa Beenmennoit. MeraranmakTuka.

Hepeménnpie nmpo61eMbl aCTpOHOMHUH.

Yuenuueckue nabnooenus

HaGmtonenust HeBOOPYKEHHBIM TJIA30M C MCIOJb30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUH I OTIPEACTICHHsI TTOJI0KEHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
J1aTy: OCHOBHBIE CO3Be311s1 CeBEpHOTO MOTYIIApHs U IPKUE 3BE3bI.

HaGmonenus B teneckon Jlynsl, mianer, Mieunoro [yTu.

O6o00marimee nOBTOpeHnE

Pomp ¢u3ukm W acTpOHOMHM B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIMATLHON U THYECKOH cepax AesTeIbHOCTH YEIOBEKa, pOJIb U MECTO (DU3UKHU
1 aCTPOHOMHMH B COBPEMEHHOM HAYYHOH Kap THHE MUPA, POJIb PU3HIECKOU TEOPUH
B (QOpMHpOBaHMM TPEACTABICHUNA O (PU3WYECKOW KapTHHE MHUpPA, MECTO
busnuecKoi KapTUHBI MHpA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO -HAYUHBIX
MPEICTABJICHUIN O IPUPOJIE.

MesxknpeaMeTHBIE CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyiecTBisieTcs ¢
YYETOM COAEPHKATENbHBIX MEXIPEAMETHBIX CBA3EM C KypcamMud MaTEMaTHKH,
OHOJIOTUH, XUMHH, T€OTPa(UU U TEXHOJIOTHH.

Meoicnpeomemuvie nousimus, CBA3aHHbIE C U3YYEHHEM METOJ0B HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAy4YHBbIN (akT, TUIOTEe3a, (pU3MUeckas BEIUYMHA, 3aKOH,
Teopusi, HaOJIOICHNE, SKCTIEPUMEHT, MOICTTMPOBAHUE, MOJIEITb, U3MEPECHHUE.

Mamemamuxa: pelIeHUE CUCTEMBI YpaBHEHUM, TPUTOHOMETPUYECKUE
(GyHKIMU: CUHYC, KOCUHYC, TAH€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJECTBO, BEKTOPHl M UX NPOEKIHUH HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB,
MPOM3BOJIHBIE DJIEMEHTAPHBIX (YHKIUNA, MPU3HAKK TOJ00US TPEYroJbHUKOB,
OTpe/IeeHUE IIOIAAN IIOCKUX (pUryp u o0béma Ted.

buonocus: >nextpuueckue SBICHUS B JKUBOW NpPHUPOJE, KoJeOaTelbHbIE
JIBUKEHUS B )KMBOW MPUPOJE, ONTUYECKUE SIBIICHUS B )KUBOU MPUPOJE, NEUCTBUE
paaHalK HA )KUBBIC OPTaHU3MBI.

Xumus: CTPOEHUE ATOMOB M MOJIEKYJI, KpUCTAIUINYECKast CTPYKTypa TBEP ABIX
TN, MEXaHU3Mbl OOpa30BaHUSl KPUCTALIMUECKON PEHIETKH, CIEKTPaIbHbIN
aHaJIn3.



l'eocpagpusi: MarHWTHBIC TOJIFOCAa 3€MJIM, 3aleKW MArHUTHBIX PV,
(hoToCHEMKA 36MHOM ITOBEPXHOCTH, TIPEACKA3AHUE 3EMIICTPSICEHUM.

Texnonoeusi: JWHWUM DJEKTPONEPENAY, TEHEPATOP NEPEMEHHOTO TOKa,
AJIEKTPOABUTATENb, MHAYKIHUOHHAA TN€4Yb, pajap, PaaguONPUEMHHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBIA armapar, BOJOKOHHAS ONTHKA,
coJHeuHas OaTapes.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

OcBoenue y4yebHoro mpeamera «dusnka» Ha YpOBHE CPEIHETO OOIIEro
oOpazoBanus (0a30BBIN YPOBEHB) JOJDKHO OOECIICUYNUTh JOCTIKEHHUE CIICAYFOIIIX
JIMYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX Pe3y/IbTaTOB.

JINUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yNbTaThl 0OCBOEHUS yueOHOTO npeameTa « Duznkay 10 JKHbI
OTpaXkaTb TOTOBHOCTh U CIHOCOOHOCTh OOYYaIOLIMXCSI PYKOBOJCTBOBATHCS
chopMupoBaHHONW BHYTpPEHHEH MO3MIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpPUEHTAIMKM, TIO3UTHBHBIX BHYTPEHHUX YOKIEHUH, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, pacCIIMPEHUE KU3HECHHOTO
OTIbITA U OTBITA JEATEIILHOCTA B MPOILIECCE Pean3allii OCHOBHBIX HapaBJICHUN
BOCIIUTATEIBLHOM IESITETbHOCTH, B TOM YHCJIE B YACTHU:

1) rpaKIaHCKOro BOCIIUTAHUA:

c(hopMuUPOBAHHOCTH I'PAKTAHCKOM IMO3UIIMH 00 yJArOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOT0 OOIIECTBA,

MPUHATHE  TPAAUIIMOHHBIX  OOIIEYEIOBEUECKUX TYMaHHCTHUYECKUX U
JIEMOKPATUY €CKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEPECAX IPAXKIAHCKOTO
00111eCTBa, y4aCTBOBATh B CAMOYITPaBJICHNHU B 00pa30oBaTeIbHOM OpraHu3aliy;

YMEHHUE B3aUMOJEHCTBOBATh C COIMAIIbHBIMU MHCTUTYTaMU B COOTBETCTBUM C
uX QyHKIIUSIMH U HA3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM IEATETLHOCTH;

2)IaTPpHOTHYECKOT0 BOCIIMTAHMS:

chopmMupOBaHHOCTH POCCHUICKOU TPAKIAHCKOU WJICHTUYHOCTH,
NaTpUOTU3Ma;

LIEHHOCTHOE OTHOWIEHHE K TOCYAAPCTBEHHBIM CUMBOJAM, IOCTHKECHHUSIM
POCCHIMCKUX YIEHBIX B 00J1aCTH (QU3UKHU U TEXHHUKH;

3)1yXOBHO-HPABCTBEHHOT'0 BOCTIUTAHHUSL:

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUIECKOTO MTOBEICHHUS;

CITIOCOOHOCTH OIICHMBATh CHUTYallUI0O U MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYACHh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B
JIESTENbHOCTH YYEHOTO;

OCO3HaHME JIUYHOTO BKJIa/la B IOCTPOCHNUE YCTOMINBOTO Oy TyIIIEro;

4)3cTeTHYECKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHUE K MUDPY, BKITFOUAsi 3CTETUKY HAyYHOTO TBOPUYECTBA,
pUCYIIEro (pru3nuecKoi HayKe;



5)TpyaoBOro BOCIIUTAHUSA:

MHTEpEC K pa3iuuHbIM cdepaM MpodhecCHOHATbHON NEeATeTbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3UKON M TEXHUKOM, yMEHHE COBEPIIIATH OCO3HAHHBIN BHIOOD
Oynytiel mpodeccrn 1 peaTn30BbIBaTH COOCTBEHHBIE )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHMIO K CaMO0OPa30BaHUIO B 00J1aCTH
bu3NKU Ha TIPOTSHKEHUHU BCEH JKU3HU;

6)3K0J10r14€eCKOro BOCIMUTAHUS:

c(hopMHUPOBAHHOCTh HKOJOTUYECKOW KYyJIbTYypbl, OCO3HAHHUE TJIOOAILHOTO
XapakTepa 3KOJOTHUECKUX MTPooieM;

IUTAHUPOBAHUE U OCYILIECTBIICHUE JICCTBUI B OKPY’KAIOIIECH CPEAEC HA OCHOBE
3HAHMS LEJIEN YCTOMYMBOTO PA3BUTHS YEIIOBEYECTBA;

paclIMpeHue ONbITa JEATEIbHOCTH SKOJIOTMYECKOW HANpaBJIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PUBHKE;

7)€ HHOCTH HAYYHOI'0 IO3HAHMSA:

c(hopMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UIECKON HAYKH;

OCO3HAaHUE LEHHOCTH HAYYHOW JI€ATEIbHOCTH, TOTOBHOCTh B TIPOIECCE
u3ydeHus: (U3UKKA  OCYIIECTBISITH  MPOCGKTHYI0O W HUCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAWBUAYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHHBEPCAJbHbIE yYeOHbIE 1eiCTBUSA
ba3oBbleJJioruyeckue e C TBUSL:
CaMOCTOSITEIbHO  (OpPMYJIMPOBATh U AKTyaJIM3UPOBaTh  MpoOIsieMy,
paccMarpuBarh €€ BCECTOPOHHE;
OTNIPEACIATh IIENU JCSITCIILHOCTH, 3aJaBaTh IMapaMETPbl U KPUTEPUU HUX
JTOCTHKCHUS;
BBISIBJISITh 3aKOHOMEPHOCTH W MPOTUBOPEYHMS B  pacCMaTpUBAEMBIX
(U3UYECKUX SIBJICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEMBbI ¢ YU4ETOM aHAIM3a MUMEIOITUXCS
MaTepHUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B ICSITEIILHOCTD, OIIEHUBATh COOTBETCTBHUE PE3YJILTATOB
IIEJISIM, OIICHUBATh PUCKHU TTOCIIEACTBHM IEITEIILHOCTH;
KOOPJAMHUPOBATh M  BBINOJHATH PabOTy B  YCIOBUSX PEAIbHOTO,
BUPTYAJILHOTO U KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEATUBHOE MBINIUICHUE TIPH PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ncciieoBare/ibCcKue 1eiiC TBUSA
BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU TMOHATHSIMU M METOJaMU
buznueckoil HayKu;



BJIaJI€Th HABBIKAMU y4€0OHO-HUCCIIEI0BATEIbCKON M IPOEKTHOM 1€ TEIb HOCTH
B 00J1aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY IMOUCKY
METOJIOB peIIeHUs 3a1ad (U3HYECKOT0 COJIepPKaHUs, PUMEHEHHIO Pa3JIMIHbIX
METOI0B TTO3HAHMUS;

BIAJeTh BHUJIAMHU JCATEIBHOCTA TIO TIIOJYYECHUIO HOBOTO 3HAHHS, €ro
UHTEpIpETAllUY, NpeoOpa3oBaHUI0 M MPUMEHEHUIO B PAa3IMYHBIX Y4EOHBIX
CUTYaIUsIX, B TOM YHCJIC ITPU CO3/IaHUHU YIEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH [IPUYMHHO-CJICACTBEHHbIE CBSI3M U aKTyaJM3UpPOBaTh 3ajaauy,
BBIIBUTATh THUIOTE3y €€ pelIeHUsl, HaXOJUTh apTyMEHThl U1 JI0Ka3aTelbCTBA
CBOUX YTBEPKJICHUI, 3a]1aBaTh IapaMeTPbl U KPUTEPUU PEIICHMS;

aHAIM3UPOBATh TIOJYYEHHbIE B XOJE peIIeHUs 33Jadyd pe3yJbTarhl,
KPUTHYECKH OLIEHUBATH UX J10CTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (GOPMYIHPOBATh COOCTBEHHBIE 3aJaud B 0Opa30BaTEILHOU
NEeSITeTbHOCTH, B TOM YUCIIE IPU U3y4EHUH QU3UKH;

JIaBaTh OIICHKY HOBBIM CUTYAIMSIM, OLICHUBAThH MPUOOPETEHHBIH OTIBIT;

YMETh TMEPEHOCUTh 3HaHHUA 10 (U3MKEe B MPAKTUYECKYI0 001acTh
KHU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIE UJIEH, IIPE/JIaraTb OPUTrMHAIbHBIE IOIX0/1bI U PEILICHNUS;

CTaBUTb MPOOJIEMBI U 33]]a4H, TOMYCKAIOIIME AIbTEPHATUBHBIC PEIICHHS.

Pabora c undopmanmeii:

BJIAJICTh HAaBBIKAMU MOJTy4eHUs] HHPopMau GU3NIECKOTO COJEpKaHUs U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYILECTBIISITH MOUCK, aHaJM3,
CUCTEMATU3alUI0 U HHTEPIPETAUNI0 WHPOPMALUMU PA3IMYHBIX BUAOB U (opm
IpeCTaBICHUS;

OLICHUBATh JJOCTOBEPHOCTH MH(POPMAIIUH;

UCIIOJIb30BaTh  CpPEACTBA HMHPOPMALMOHHBIX U  KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUN B PEHICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3ALMOHHBIX
3a1ady ¢ coOJroJIeHueM TpeOOBAHMWN SPrOHOMHUKH, TEXHUKH O€30IMacHOCTH,
TUTHEHBI, pecypcocOepekeHHsl, TMPaBOBBIX U OTHUYECKHMX HOPM, HOPM
MH(GOPMAIIMOHHOW 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (PM3MUECKOTO COJEpKaHUA B Pa3IMYHBIX (hopmarax c
y4€TOM Ha3HaueHUs UH(OPMAIIUY U TI€JIEBON ayAUTOPHUH, BBIOUPAsi ONTUMAIIbHYIO
dbopmy mpescTaBICHUS U BU3YaTIH3aIHH.

KoMMyHUKaTHBHBIE YHHBEPCAJIbHbIE YieOHbIE 1€ CTBUS:
OCYIIECTBIISITh OOIICHUE HA ypOKaX PU3UKH U BO BHEYPOUHOMU JACSITEITbHOCTH;
pacro3HaBaTh MPENNOCHUIKM KOH(IUKTHBIX CHUTyallMd W  CMST4Yarh
KOH(JIUKTEHI;



pPa3BEPHYTO U JIOTUYHO H3J1ararb CBOIO TOYKY 3PEHHS C HCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh W WCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHJIMBHUIYaIbHOM
paboThI;

BBEIOMpaTh TEMAaTUKy M METOJIBI COBMECTHBIX JEHCTBHHA C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH KaXKIOTO UJICHA KOJIJICKTHBA,

IPUHUMATh IEJIM COBMECTHOW  JICITEILHOCTH, OPTaHW30BBIBATH M
KOOPJIMHUPOBATh JCUCTBUSL MO €€ JOCTHXKEHUIO: COCTAaBJISITh IUIAH JICWCTBUU,
pacmpenensiTb pojiu ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXAaTb pE3YJbTaThl
COBMECTHOM PabOTHI;

OIICHMBAaTh KAa4eCTBO CBOEr0 BKJIaJa M KaKIOrO0 y4aCTHUKA KOMaHIbI B
0OTIMiA pe3ybTaT M0 pa3padOoTaHHBIM KPUTEPHUSIM;

npeasaratb HOBBIE TPOEKTHI, OILIEHWBATh HWJEU C TO3UIMA HOBU3HBI,
OPUTMHATBHOCTH, MPAKTUY€CKON 3HAYMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETUYECKOE TIOBEACHHE B Pa3IUYHBIX
CUTYaITUSX, IPOSIBIISITE TROPUYECTBO U BOOOpaKEHUE, ObITh MHUITMATHBHBIM.

PeryasiTuBHble yHUBepCaJIbHbIE y4eOHbIE 1eiCTBUSA
Camoopranmszanms:

CaMOCTOSITEIbHO OCYIIECTBIIATh MO3HABATEIBLHYIO J1€SITEIbHOCTh B 00JacTH
GU3MKM W acCTPOHOMUH, BBISBIATH NPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIC 3214 U,

CaMOCTOSITEIbHO COCTaBJIATh IUJIaH PEUICHUS PAcUYETHBIX M KayeCTBEHHBIX
3aJ1a4, TUIaH BBITIOJIHEHUS MPAKTUYECKON pabOThI C y4ETOM HMEIOIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTCHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYaIUSIM;

pacuMpsITh paMKH y4eOHOT0 MpeIMeTa Ha OCHOBE JINYHBIX MPEANOYTCHUN;

Je7aTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, Oparh Ha cebs
OTBETCTBEHHOCTD 32 PEIICHNUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoO0CTBOBaTh (POPMHUPOBAHUIO M TPOSIBICHUIO JPYAUINH B 001acTU
(bu3KKY, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaATEIbHBIN U KYJIbTYPHBI YPOBEHB.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJLJIEKT:

J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESITEIBHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM;

BJIaJ€Th  HaBbIKAMHM  II03HABATENIbHOM  pedrekcuu Kak  OCO3HaHUS
COBEPUIAEMBIX JIEUCTBUM W MBICIUTEIBHBIX IPOLECCOB, WX pPE3YyIbTATOB U
OCHOBAaHUM;

UCII0JIb30BaTh MPUEMBI pedaeKcun AJIs OLEHKH CUTYaluu, BEIOOpa BEPHOTO
perieHus;



YMETh OIICHMBATh PUCKH M CBOECBPEMEHHO NPUHUMATH PEIICHUS I0 HX
CHIKCHHIO;

NPUHUMATh MOTHBBI M apryMEHThl JPYruX IpH aHAIM3e pPe3ybTaToB
e TSIIbHOCTH;

IPUHUMAThH ce0sI, TOHUMAask CBOM HETOCTATKH M TOCTOMHCTBA;

NPUHAMATh MOTHBBI M apTyMEHTBl JPYruX IPU aHAIM3E PE3yIbTaTOB
e TCIILHOCTH;

NpU3HABATh CBOE MPABO U MPABO JIPYTUX HA OMIMOKH.

B mporiecce MOCTHKEHUST TMYHOCTHBIX PE3YJILTATOB OCBOCHHSI ITPOTPAMMBI
mo ¢u3nKe s ypOBHA cpeaHero oOmero oOpa3oBaHus y OO0yYarOUuXcs
COBEPIICHCTBYETCS OMOIMOHATHHBIH WHTEJUICKT, TP EJIITOJIar AT
c(hopMUPOBAHHOCTH:

CaMOCO3HaHUSI, BKITIOYAFOIIETO CITOCOOHOCTh TOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHHE, BUJICTh HAMPABJICHHSI Pa3BUTHS COOCTBEHHOM AIMOITMOHATILHOM C(hep I,
OBITh YBEpEHHBIM B ce0¢;

CaMOPETYJIMPOBaHMsI, BKIIIOYAIOIIEIO CAMOKOHTPOJIb, YMEHHE MPHHUMAThH
OTBETCTBEHHOCTh 3a CBOE IIOBEJACHHE, CIIOCOOHOCTHh aJalTHPOBATBCS K
YMOIMOHATLHBIM H3MEHEHUSIM U TIPOSIBJIATH THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIH, BKIIOYAIONICH CTPEMJICHHE K JOCTIKECHHUIO TENN U
yCTexy, ONTUMHU3M, WHHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh MCXOJHsI U3 CBOUX
BO3MOKHOCTEM;

OMIIATUH, BKJIIOYAOIIEH CITIOCOOHOCTH MOHUMATh YMOITMOHAILHOE COCTOSTHUE
JIpPYTuX, YYUTHIBATh €r0 TMPU OCYIIECTBICHWU OOIICHHUS, CMOCOOHOCTh K
COYYBCTBHIO U COTICPEIKUBAHUIO;

COITMATbHBIX HABBIKOB, BKIIIOUAIOIINX CTIOCOOHOCTH BHICTPABAaTh OTHOIICHHS
C IPYTHMH JIFOAbMH, 3200 TUTHCS, MPOSBIISTH MHTEPEC U pa3pemarh KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATbBI

K xoniy oOyuenuss B 10 kiacce mpenMerHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXKaTh C(POPMHUPOBAHHOCTD Y 00yUAIOIIUXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MECTO (PU3UKH B (POPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHbI MHpPA, B PAa3BUTHUM COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUM, B MPAKTUYECKOU NEATEIIbHOCTH JIFOJIEM;

YUUTHIBATh TPaHUIbl TPUMEHEHUS HW3YYEHHBIX (PU3MYECKUX MOJIENeH:
MaTtepuaibHasi TOUKa, UHEpIUaIbHAsl CUCTEMa OTCUYETa, aOCOIOTHO TBEP0E TEJO,
WJICAUTbHBIN T'a3, MOJEIN CTPOCHUS Ta30B, KUJKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUM 3apsi/l TPU pelIeHUnU (U3NUECKUX 3a/1a4;

pacro3HaBaTh (PU3NYECKHE ABJICHUS (IIPOIIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KHHETUYECKON TEOPUU CTPOEHHUS BEIIECTBA U



JNEKTPOJMHAMUKHM: PAaBHOMEPHOE M  PaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
NBIDKEHUE, CBOOOJHOE TMaJCHHUE TeN, JIBIXKEHHWE MO OKPYKHOCTHU, HUHEPIHS,
B3anMoieicTBrE Teq, Tuddy3us, OpOyHOBCKOE IBMKCHHE, CTPOCHHE KUIKOCTEH
U TBEPBIX TEJ, U3MEHEHHE 00BEMA TEJl TPU HArPEBaHUU (OXJIAXK]IEHUH ), TETJIOBO €
paBHOBecHe, HCIMApeHHue, KOHACHCAlUs, IUIaBJICHUE, KPUCTALTU3AlMs, KUIICHHUE,
BJIAKHOCTb BO3/1yXa, [IOBBILICHUE AABJICHUA T'a3a MIPU €r0 HArpeBaHUU B 3aKPbITOM
cocy/e, CBSI3b MEXKIY M[apaMeTpaMH COCTOSIHHSI Tra3a B H30Ipolieccax,
ANIEKTpU3ALIUA TeJl, B3aUMOIEUCTBUE 3apsI0B;

ONUCHIBATh MEXAHUYECKOE JBI)KEHHUE, MCNOJb3ysd (U3NYECKHUE BETUUMHBI:
KOOpJMHATA, IyTh, IMEpPEMELICHUE, CKOPOCTb, YCKOpDEHHE, Macca Tena, CHJa,
UMIIYJIbC TeNa, KUHETHYecKas SHEeprus, MOTeHUUAbHAs YHEPIHsl, MeXaHU4YecKas
paboTa, MexaHWYecKas MOIIHOCTb; MPU ONHCAHWU TNPABUIBHO TPAKTOBAThH
¢u3nyecKuil CMBICT HCMOJb3YEMbIX BEIMYHMH, WX OOO3HAUEHUS WM EIUHUIBI,
HAXOJUTh (POPMYJIbI, CBS3BIBAIOLINE JAaHHYIO (PU3MUECKYIO BEIMYHMHY C APYTHUMHU
BEIIMYMHAMU;

ONMCHIBATh HM3YUEHHBIC TEIUIOBbIE CBOMCTBA TEI M TEIUIOBBIC SBIICHUS,
UCTIOJIb3Yd (PU3MUECKHe BEIMYMHBI: JaBJIEHHE Tra3a, TeMmIepaTrypa, CpeaHss
KUHETUYEeCKasi SJHEPTHSI Xa0THUECKOTO JIBHKEHHSI MOJIEKYJI, CPEHEKBAApATUUHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSl SHEprusi, padbora rasa,
KOA(POUIMEHT TMOJe3HOr0 JAEWUCTBUS TEIJIOBOTO JABUTATENs; MPU OMUCAHUU
OPaBWJIBLHO TPAKTOBaTh (PU3WYECKUH CMBICT HCIOJNb3YEMbIX BEJIHYMUH, UX
0003HauEHUs W €OUHUIIBI, HAXOAUTh (POPMYJIbI, CBSI3BIBAIOLIME JIaHHYIO
du3nYecKyIo BENMMUUHY C APYTUMHU BETUUUHAM;

OTMCHIBATh U3YUYECHHBIE AIEKTPUYECKHUE CBOMCTBA BELLIECTBA U DIIEKTPUUECKUE
sBJICHUS (TIPOLECCHI), UCTIOB3Ys (U3UUECKUE BETMUUHBI: SIEKTPUUECKHUM 3apsi/,
AIIEKTPUUECKOE MOJIE, HANPSIKEHHOCTD MOJISA, MOTEHINAJ, PAa3HOCTh MMOTEHINAJIOB,;
Opy ONHUCAHUU TPABWIBHO TPAKTOBATh (PU3UUECKUI CMBICT HCIOIb3YyEMbIX
BEIIMYUH, UX OOO3HAYEHHs] W EIMHUIIBI, YKa3bIBaThb (POPMYIIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3UYECKYIO BETMUHUHY C APYTMMH BETUYNHAMU;

aHAIM3UPOBATh (PU3UUECKUE MPOLIECCHI U SBICHUS, UCTIONB3Ys (PU3UIECKUE
3aKOHBI ¥ NPUHIMUIBL: 3aKOH BCeMUpHOTo TaArorenus, I, Il u Il 3akonsr HeroToHa,
3aKOH COXpPAaHEHUS MEXaHWYECKOW »HEpPruu, 3aKOH COXPaHEHUS UMITYJIbCa,
OPUHIUI CYNEPIIO3UIMKA CHWJI, TMPUHIUI PAaBHOMPABHUS HHEPIUAIBHBIX CUCTEM
OTCU€Ta, MOJEKYISIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHHUS BEUIECTBA, Ia3OBbIC
3aKOHBI, CBSI3b CPEIHEN KNHETUUYECKON PHEPTHUH TEIUIOBOTO JBHKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMIIEpaTypoil, MEpBbIN 3aKOH TEPMOIUHAMUKHU, 3aKOH COXPAHEHHUSI
AIIEKTPUYECKOr0 3apsiga, 3akoH KysnoHa, mpu 53TOM pa3nuyarh CIOBECHYHO
(GOpMYIMPOBKY 3aKOHA, €r0 MaTEMATUYECKOE BBIPAKEHUE U YCIOBUS (TPAHULIBI,
00J1aCTH) IPUMEHUMOCTH;



OOBSICHATh OCHOBHBIC MPUHIMUIIBI JCUCTBUS MalllMH, TPUOOPOB U
TEXHUYCCKHUX YCTPOMCTB; pPa3InyaTh YCJIOBHUSA MX 0€30IIaCHOTO HCIIOJH30BaHUS B
MOBCETHEBHOM )KU3HU;

BBITIOJTHATh 3KCIIEPUMEHTBI TI0 HCCJICAOBAHUI0 (DU3UYCCKUX SBICHHHA H
IIPOIIECCOB C MCIIOJIb30BAaHUEM IPSMBIX M KOCBEHHBIX H3MEpPEHHUH, IPHU 3TOM
dbopMympoBarh MnpoOiieMy/3agady H THUIIOTE3y YYEOHOTO OKCIEPUMEHTA,
coOuparh YCTaHOBKY M3 IPEJIOKESHHOTO O0OPYI0BaHHUS, MPOBOJHUTH OIBIT H
bopMyIHpOBaTh BHIBOIBI,

OCYILECTBIISATH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BETUYUH, MIPH
ATOM BBIOMpATh ONTHUMAJBHBINA CIIOCOO M3MEPEHHUS W UCIOJb30BaTh M3BECTHHIC
METO/AbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCIIEIOBAaTh  3aBUCUMOCTH  MEXKIYy (PU3WYECKMMH  BETMYMHAMH  C
WCIIOJIb30BAaHUEM MPSAMBIX W3MEPEHH, MPH I3TOM KOHCTPYHPOBAaTh YCTAaHOBKY,
buKcHpoBaTh PE3yNbTaThl TMOJYYEHHON 3aBHCUMOCTH (PU3UYECKUX BEIMYUH B
BU/IE TaOJUIT U TPpaUKOB, ACNaTh BEIBOIBI IO pe3yJIbTaTaM HCCJICIOBAHNS,

coOoIaTh mpaBmiIa 6€30MacHOTO TPY/a MPU MPOBEACHUN UCCIICIOBAaHHM B
paMKax y4eOHOTO OKCIEPUMEHTa, Y4eOHO-HCCIIEAOBATENLCKON H TMPOEKTHOM
JESTEIbHOCTH C MCIOJh30BAaHUEM H3MEPHUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO
obopyaoBaHus;

pemath pacu€THhICe 3aJa4u C SBHO 3aJaHHONW (U3UYECKOW MOJEIBIO,
UCTIOJIb3Ys (PU3UUECKUE 3aKOHBI M IPUHITUIIBI, HA OCHOBE aHAJIN3a YCJIOBHSI 3a7]a4H
BBIOMpPaTh (PU3UUECKYI0 MOJENb, BBIACIATh (PU3NYECKHE BETUIUHBI U (POPMYIIHI,
HEOOXoaUMBIC IS €€ pPEeICHMsI, MPOBOJUTh PAacUEThl U OIICHHWBATH PEATbHOCTH
MOJTy4€HHOT0 3HaYeHUS PU3NUECKOM BEIMINHBI,

peliaTh Ka4eCTBEHHBIC 3a/1a4H: BEICTPANBATh JIOTHUECKU HETIPOTUBOPECUUBYIO
IIEMOYKY PacCyXICHUW C OMOpPOM Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
buznuecKue sIBJICHNUS,

UCIIOJh30BaTh  MPU  pEHICHHH  Y4eOHBIX  3adad  COBPEMEHHBIC
WHGOPMAITMOHHBIC TEXHOJIOTUH JJIS TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIUN
U MPEACTaBICHUs Y4eOHOU M HayYHO-TOMYIIpHOM HH(OpMAIIMY, TTOJTy4YEHHON U3
Pa3IMIHBIX HCTOYHUKOB, KPUTUIECKU aHATU3UPOBATH MOJTyIacMy 0 HH(DOPMAITHIO;

MIPUBOIUTH IPUMEPHI BKJIaZIa POCCUNCKUX U 3apyOEKHBIX yIEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE TMPOIIECCOB OKPYKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKUA U TEXHOJIOTHH;

WCIIOJIH30BaTh TEOPETHUECKUE 3HAHWS MO (PU3WKE B MOBCETHEBHOM >KM3HU
U1t o0ecriedeHnss 0€30TacHOCTH MPU 0O pAIEHUH ¢ TPUOOPAMH U TEXHUIECKUMH
yCTpOMCTBaMHU, JIJIsl COXPAHEHUS 3I0POBbS M COOJIOEHUSI HOPM 3KOJIOTHYECKOT O
NOBEACHUSI B OKPYKAIOLLEH Cpenie;



paboTarh B TpYMIE C BHINOJHEHUEM PAa3JUYHBIX COIHMAJIBHBIX POJIEH,
IUIAHUPOBaTh pPadOTy TPYIIbI, pPAHMOHAILHO pacHpenesiTh OO0S3aHHOCTH H
IJIAHUPOBATh JIESITEIbHOCTh B HECTAHIAPTHBIX CUTYaAIMAX, aJ€KBATHO OIICHUBATh
BKJIJ] K&KJIOTO U3 YYaCTHUKOB TPYIIIIHI B PEIICHUE PAaCCMaTPHUBAEMOM MPOOIIEMBI.

K xonmy oOyuenuss B 11 kJjacce mpenMeTHbIC pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OO YHAIOIINXCS YMEHHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MECTO (PU3UKH B (POPMHUPOBAHUU
COBPEMEHHOM HAyYHOM KapTUHbI MHUpPA, B Pa3BUTHU COBPEMEHHOM TEXHUKH WU
TEXHOJIOTUM, B MPAKTUYECKON NEATEILHOCTH JIKOJIEH, LEIOCTHOCTh U €IUHCTBO
(U3UIECKOM KapTHHBI MUPA;

YUHUTHIBATh TPaHUIBl TPUMEHEHUS W3YYEHHBIX (PU3WYECKUX MO/IEICH:
TOYEYHBIN JICKTPUYECKUH 3apsiI, JIyd CBETA, TOUECYHBIN ICTOYHUK CBETA, sIACpHAs
MOJIENIb aTOMa, HYKJIOHHAs MOJIeNIb aTOMHOTO sifipa MPU pemeHUuH (PU3NIeCKuX
3a7a4;

pacrio3HaBaTh (PU3WYECKHE SABJICHUS (TIPOIECCHI) U 0OBACHATh X HA OCHOBE
3aKOHOB AJICKTPOTMHAMHKH U KBAHTOBOH (PU3UKHU: DTICKTPHUUECKasi MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, OAJICKTPOMAarHUTHAas WHIYKLHS, JEUCTBUE MArHUTHOTO TIOJsl Ha
MPOBOJHUK C TOKOM M ABWXKYIIMHACS 3apsjl, DJIEKTPOMArHUTHBIC KOJICOAHUS H
BOJIHBI, NPSMOJMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHHUE, MPETOMIICHUE,
uHTepdepentmsa, Audpakiys W MOJNIpU3AIMS  CBETa, JUCIEPCHs CBETA,
doToanmekrpuueckuii 3h ekt (hoTtorddekT), cBeTOBOE NaBlIcHNE, BO3SHUKHOBEHUE
JIMHENYATOr0 CIIEKTpa aroMa BOJOPOJIA, €CTECTBEHHAs W WCKYCCTBEHHAA
PaIMOaKTUBHOCTb;

OTNUCHIBaTh M3YYEHHBIE CBOMCTBA BeElIEeCTBa (JIEKTPUUECKUE, MATHUTHBIE,
ONTUYECKHE,  DJICKTPUYECKYI0  NPOBOJMMOCTb  pa3U4YHBIX  Cpea) |
DIIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), MCTONB3YS (PU3WYECKHE BEIUYWHBI:
ANEKTPUYECKUN 3apsj, CHIIA TOKA, JIEKTPUUECKOE HANPSKEHHE, DJIEKTPUUECKOE
COTNIPOTHBIJICHUE, PA3HOCTh MOTEHIIMAIOB, JICKTPOIBIDKYINAS CHa, paboTa TOKa,
WHYKIMS MarHuTHOTO mMoJisi, cwia Ammepa, cwia JlopeHua, MHAYKTUBHOCTD
KATYyIIKW, SHEPTHsl BJICKTPUUECKOTO M MArHUTHOTO TMOJIEW, MEPUOJ U 4YacToTa
KojeOaHui B KoJeOaTelIbHOM KOHTYpe, 3apsiJ M Cujla TOKa B IIpoLEcce
FapMOHUYECKUX DJIEKTPOMATrHUTHBIX KoOJeOaHuil, (OKYCHOE€ pacCTOSHUE U
ONTUYECKAs CUJia JIMH3bI, IPU OMUCAHUMU TPABUIBLHO TPAKTOBATh (PU3UUECKUI
CMBICJI HCIIOJb3YEMbIX BEJIMYMH, WX OOO3HAYEHUSI W EIUHUIIbI, YKa3bIBATh
GbopMyJibl, CBSA3BIBAIONIME JIAHHYIO (PU3MYECKYI0 BEIMYMHY C JIPYTUMHU
BEJIMYMHAMU;

OIMCHIBATh W3YUYCHHBIE KBAHTOBBIE SIBJICHHS M MPOUECCHI, HCIOJb3YA
(Gbu3MYeCKre BEJMYUHBI: CKOPOCTb JJIEKTPOMATHUTHBIX BOJIH, JIJIMHA BOJHBI U



4acToTa CBETa, SHEPTHUS U UMITYJILC (DOTOHA, IEPHO/ ITOJypacmaia, SHEPTUS CBI3 U
aTOMHBIX SJIep, TPH OIMCAHWHM TPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYWH, WX OOO3HAYECHHUS W €IUHUIILI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIIME JAHHYI0 (PU3MYECKYI0 BEIUYUHY C JAPYTMMH BEJIUYHMHAMU,
BBIYUCIIATH 3HAUYCHNUE (PU3UIECKOM BETMUHUHBI;

aHATM3UPOBATh (PU3UYECKHUE TPOIECCH U SABJICHUS, UCTIONB3YS (DU3UICCKHEC
3aKOHBI M MMPUHIMIKI: 3aK0H OMa, 3aKOHBI TTOCIEA0BATEIHLHOTO U MapayuIeIbHOTO
COCIVMHEHUSI TMPOBOJHHMKOB, 3aKOH J[koynsi—JIeH1a, 3aKOH 3JICKTPOMAarHUTHOM
WHYKIIMH, 3aKOH NPSIMOJIMHEHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI O TP aXKECHHU S
CBETa, 3aKOHBI NPEIOMJICHUSI CBETa, ypaBHeHHE DWHIITeHHA 111 PoTtodrddekTa,
3aKOH COXpaHEHUs AHEPTHHU, 3aKOH COXPAHEHMUS HMMIYJbCa, 3aKOH COXpaHEHUS
AIIEKTPUYECKOT0 3apsijia, 3aKOH COXpaHEHHs MacCOBOTO YHCIIA, MOCTYJaThl bopa,
3aKOH PaJMOAKTUBHOTO PaCIajia, Py ’TOM pa3Indarh CJIOBECHYIO (OPMYIMPOBKY
3aKOHA, €ro MaTeMaTH4eCKO€ BBIPAKCHHE W YCJIOBUSA (TpaHUIlBl, OOJACTH)
MIPUMEHUMOCTH;

OTIpeEsATh HapaBJeHUE BEKTOPA MHAYKIIMA MAarHUTHOTO TTOJIsl TPOBOJHUKA
C TOKOM, CHJIbI AMmriepa v ciiibl JIopeHna;

CTPOUTHh W ONHUCHIBaTh HM300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3EpKajoM,
TOHKOM JIMH301;

BBITIOJIHATH OJKCIIEPUMEHTHI TI0 HCCJCAOBAHHMIO (DM3WYECKUX SBICHUN U
MPOILIECCOB C HCMOJb30BAHUEM IMPSIMBIX W KOCBEHHBIX H3MEPEHMU: MPU HTOM
dbopmynupoBarh mpobsieMy/3agady €W THUIOTE3y YYEOHOTO OSKCIEPHUMEHTa,
cobuparh YCTaHOBKY M3 MPEIJIOKEHHOTO OO0OPYIOBaHHWSA, MPOBOJUTH OMBIT H
dbopMyIHpPOBaTh BBIBOIBI,

OCYIIECTBIISATH MPSIMbIE U KOCBEHHBIC N3MEPEHUS (PU3UIECKUX BETUUUH, TIPH
ATOM BBIOMpATh ONTHMAIBHBIN CTIOCOO M3MEpPEHUS W HCIOJIb30BaTh M3BECTHHIC
METO/IbI OLICHKHU MOTPEIIHOCTEN U3MEP CHUM;

UCCJIEI0BaTh 3aBUCUMOCTH (PU3MUECKUX BEIUYUH C HCHOJIb30BaHUEM
NpSMBIX HM3MEPEHUM: MPU HTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHUpPOBATH
pPe3yNbTaThl MOJYYECHHOW 3aBUCHUMOCTH (PU3WYECKUX BEIWYWH B BHUAC TaOJUIl U
rpaduKoB, JeNaTh BBIBObI IO pe3yJibTaTaM UCCJICI0BaHMUS;

co0moaTh paBuiia 0€30MacHOr0 TpyJa NpH MPOBEACHUN UCCIICIOBAaHUN B
paMKax y4eOHOTO SKCIEPUMEHTa, Y4e€OHO-HCCIENOBATEIIbCKOM M MPOEKTHOU
JEATeIbHOCTH C UCTIOJIb30BAaHUEM M3MEPUTEILHBIX YCTPOUCTB U Ja00OPATOPHOTO
000py10BaHUS;

pemarb pacu€THble 3aja4d C SIBHO 3aJlaHHOW (PU3UUYECKOW MOJIETbIO,
UCTIOJIb3YS (PU3NYECKHUE 3aKOHBI U IPUHITUITBI, HA OCHOBE aHAIM3a YCJIOBUS 3a/1a4 U
BBIOUPATh (U3UYECKYIO MOJIENb, BbIJICIATh (PU3UUYECKUE BEIMUYUHBI U (DOPMYIIBI,



HEOOXoAUMBIE ISl €€ pelleHHs], MPOBOJAUTh PAaCU€Thl U OLIEHWBATH PEATbHOCTD
MOJTyYCHHOT'0 3HAYCHU S (DU3UICCKON BETMINHBI;

peliaTh Ka4eCTBEHHBIC 3a/1a49H: BEICTPANBATh JIOTHUECKH HEITPOTUBOPECIUBYIO
IIETIOYKY PacCYXJICHUH C OTOpPOW Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bU3UYECKUE SIBJICHUS

UCIIOJb30BaTh ~ MPU  PEHICHHH  Y4eOHBIX  3aJad  COBPEMEHHBIC
UHGOPMAITMOHHBIC TEXHOJOTHH JISI TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIP CTAIHH
U TPEICTABJICHHUS YIeOHON M HAYIHO-TIOIMYJIIPHOM HHGOPMAIINH, TIOJTyICHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATh MOJTydaeMyto HHGOPMAIIHIO;

OOBSICHATh TPHUHIUIBI JEHCTBUA MallUH, NPUOOPOB U TEXHHUUECKHUX
YCTPOMCTB, pa3MyaTh yCJIOBHSI KX O€30MAaCHOT0 MCTIOIh30BaHMS B IOBCETHEBHO I
KU3HH,

MIPUBOIUTH IPUMEPHI BKJIAZa POCCUNCKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE TMPOIIECCOB OKPYXKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKUA U TEXHOJIOTHUH;

WCIIOJIHb30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOW >KU3HU
71 obectiedeHust 0€30TMacHOCTH MPH OOpaIleHHuH ¢ MPHOOpaMHU U TEXHUISCKUMU
YCTPOMCTBAMHU, JIJIsl COXPAHEHUS 3I0POBBS M COOIIOEHIUS HOPM 3KOJIOTHYECKOT O
MOBENECHUS B OKPYKAIOIIEH CPELE;

paboTaTh B TpYIMIE C BHIMIOJIHEHUEM PAa3JMUHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabdOTy TPYNIbI, PAIMOHAILHO pacHpenesTh OOS3aHHOCTH U
IUTAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSIX, aJ€KBAaTHO OICHUBAThH
BKJIAJT K&XJIOTO U3 YIACTHUKOB TPYIIITHI B PEIICHUE pacCMaTpUBAECMOU MPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHME

10 KITIACC
KoanuecrBouacos JJIeKTPOHHBIE
Ne HanmeHoBaHue pa3iesioB U
(mud poBbie)
n/n TeMIIPOrpaMMbl Bcero Konrpouabubiepaborsl | IlpakTuyeckuepadoTbl

o0pa3oBaTeJIbHbIEPECYPChI

Pazgen 1.OU3UKA U METOJAbI HAYYHOI'O ITO3HAHUSA

L1 du3rKa 1 METObI HAYYHOTO ) bubnunoreka LIOK
' MTO3HAHUS https://m.edsoo.ru/7f41bf72
Hroronopasneny 2
Paznen 2.MEXAHUKA
bubmmoreka [IOK
21 Kuemarmia > https//m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
2.2
Humanica ! https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
2. 1 1
3 3aKOHBICOXPAHEHUSI B MEXaHUKE 6 https7/m.edsoo.ru/741bf72
Hroronopazneny 18

Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJNHAMHUKA

31 OCHOBBIMOJIEKYIISIPHO- 9 | bubmorexa [IOK
' KUHETUYECKOUTEOPU U https://m.edsoo.ru/7f41bf72
Bu6nuoreka [JOK
2 1 1
3 OCHOBRITEPMO I HAMIIGH 0 https:/m.edsoo.ru/7F41bf72
33 ArperaTtHble COCTOSIHUS 5 bu6muotexa LIOK
' BeniecTBa. Da3zoBbie MEePEXOabl https://m.edsoo.ru/7f41bf72

Hroronopazneny 24




Paznea 4.9JIEKTPOAUHAM UKA

bu6nuoreka [JOK
4.1 dneKTpocTaTuKa 10 https://m.edsoo.ru/7f41bf72
40 [TocTOsSTHHBIN ANIEKTPUUECKU I 12 bubnnoreka LIOK
’ TOK. TOKH B pasIMYHBIX Cperax https://m.edsoo.ru/7f41bf72
Hroronopasneny 22
PesepBHOEBpEMS 2
OBUIEE KOJIMYECTBO YACOB I1O 63

[NPOTPAMME




11 KUIACC

N KoumnuecrBouacos DJIeKTPOHHBbIE
- HanMeHoBaHue pa3ieJioB U (uudpoBbIe)
n/ Bcer | Konrpoabubiepador | IlpakTtuyeckuepadot
TeMIPOrpaMMblI o0pa3oBareJibHbIEpPeCYp
lI 0 bl bl
ChbI
Paznen 1.9JIEKTPOAUHAMUKA
11 MarnuTHoenoe. 11 : 3 bu6moreka [IOK
' DJIeKTpOMarHUTHasIMH IyKLI U ST https://m.edsoo.ru/7f41c97¢c
Hroronopasneny 11
Paznen 2.KOJIEBAHUSA U BOJIHbBI
21 MexaHnuueckue 1 9 | bu6mmoreka [IOK
' 3JIEKTPOMarHU THBIEKOJICOaH U s https//m.edsoo.ru/7f41c97c
29 MexaHuueckue u 5 1 bu6aunoreka [JOK
' 3JIEKTPOMArHUTHBIEBOJIHBI https//m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2. 1
3 Onuia 0 3 https://m.edsoo.ru/7f41c97¢
Hroronopasneny 24
Paznen 3.0CHOBBI CIIEIIMAJIBHOM TEOPUW OTHOCHUTEJBHOCTH
31 OcHoBBICTIEUATTBHOUTEOPUUOTHOCHUTEIBHO 4 1 bubnuoreka LIOK
' CTH https://m.edsoo.ru/7f41¢97c
Hroronopasneny 4
Paznen 4 KBAHTOBASA ®U3BUKA
. bu6muorexka HIOK
4.1 D1eMEeHTHIKBAaHTOBOMONI TUKH 6 hitps/m.edsoo.ru/7f41c97c
4.2 Crpoenunearoma 4 bubnuotexa LIOK




https//m.edsoo.ru/7f41c97¢c

4.3

ATOMHOESIPO

bu6morexa [IOK
https://m.edsoo.ru/7f41c97¢c

Hroronopasneny

15

Paznea 5.9JIEMEHTbBI ACTPOHOMMWHU U ACTPOPU3UKU

51 3 o 7 bu6mmoreka [IOK
. JIEMEHTBIACTPOHOMHUHU U aCTPODU3NKU https7/m.edsoo.ru/7f41c97c
Hroronopasaeny 7
Paznen 6.0ObOBILIAIOHIEE IIOBTOPEHUE
bu6aunoreka [JOK
6.1 OGobmaiomeenosTopeHKe 4 https://m.edsoo.ru/7f41c97¢c
Hroronopasneny 4
PesepBHOEBpeMs 3
OBLIEE KOJIMYECTBO YACOB IIO 63

[NPOTPAMME




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Ne KounuecTBovacos
araus DyeKTpoHHbIe UG} POBBLIE0OPA30B
n | Temaypoka Be KoHnTpoabHbI IIpakTH4yeckn a y P bp P
YyeHUs aTeJibHbIEpeCcypChl
/ ero | epadoTsbl epadoThI
n
®u3nKa — HayKa O MPUPOJE.
1 Hayunsie MGTZIK bl nofHalj{pf[ﬂ 1 brbmmorexa [IOK
i 8 https //m.edsoo.ru/ff0c32e2
OKPYKAIOILIETO MHUpa
Ponb u mecTo uzuku B
(opMHPOBaHNY COBPEMEHHOM bubnmnoreka LIOK

2 . 1
Hay4YHOU KapTHHBI MUDPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON ACATEIBHOCTH JIIOACH
Mexannueckoe JBHKEHUE.

3 OTHOCHUTENIBPHOCTh MEXaHUYECKOIO | bubmoreka [IOK
neuxenus. [lepemerenue, https://m.edsoo.ru/ff0c3508
CKOpPOCTh, YCKOPEHHE

4 PaBHOMEpHOETIPAMOIIMHENHOEIBIIKE 1 bubnmnorexa LIOK
HHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOENPAMOIMHEHHOE] i bubmuotexa LIOK
BUJKEHUE https://m.edsoo.ru/ff0c372e

6 CBoboaHoe azieHune. Y CKopeHue ! bubnmnoreka [IOK
CBOOOIHOTIO ITaCHUS https//m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe qBuxeHue.

7 /:[p CHILE MaTe Han oif To o | bu6mmoreka [IOK

BIDKCHHC MATCPHANEHOM TOHKH 1T https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH




HpI/IHI_II/IH OTHOCUTCIIbHOCTH

MaTepI/IaJ'ILHOI\/’IvTO‘-IKI/I .

8 lanmnes. aepuuanbHbIe CUCTEMBI bubmmorexa [OK
- Hepi hitps:/m.edsoo.ru/ffOc3be8
orcuera. llepsiitzakonHproToHa
Macca tena. Cuia. [TpuHmun
9 CyNepHO3UIINHU CHUII PI))TO I(1)171 3aKOH bubmorexa [OK
yHep H ' p . https://m.edsoo.ru/ffO0c3be8
Hrrotona nyist MaTepranbHOM TOUKH

10 Tperuii 3akoH HptoToHa Ams bubmuotexa LIOK
MaTEPUAIIBHBIX TOYEK https//m.edsoo.ru/ff0c3be8
3aKoH BceMupHOro Tsarorenus. Cuna

11 TSPKECTH bu6mmoreka [IOK

) https://m.edsoo.ru/ff0c3d00
[IepBasgkocMUYECKAsICKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmnorexa LIOK
Tena https://m.edsoo.ru/ffOc3e18
Cuna tpenus. Koagpuunent
TpeHus. Cuia COnpoTUBIICHUS IPU bubnmnorexa LIOK

13
JBMKCHHUU TeJIa B KUJIKOCTU WU https://m.edsoo.ru/ff0c3f76
rase
[loctynartenbHoe U Bpam@TeNnbHOE

14 JBHKEHUE a0COJIFOTHO TBEPOTO bub6muoreka [IOK
tena. MomenTcuisl. [nevocuner. https://m.edsoo.ru/ffO0c41a6
VYcnoBuspaBHOBECUSTBEPAOTOTENA
Nmiynec MaTepuanbHOM TOUKH,

15 CUCTEMBbI MaTEpPUAIbHBIX TOUEK. bubnmnorexa [IOK
Nmnynbec cuitbl. 3aKOH COXpaHEHUS https//m.edsoo.ru/ff0c43d6
umnyibca. PeakrnBHOEIBIKEHUE
PaGota u MOLHOCTH CHJIBI.

1 bu6naunoreka [JOK

16 Kunernueckas sneprus

https//m.edsoo.ru/ff0c4502




TeopemaoOn3MeHEHMUKMHETHYECKO
W DHEpruu

17

[lorenuuanbHas Heprusl.
[ToTeHmanbHast SHEPIUS YIPYro
neGopMUpOBaHHON MPYKUHBI.
[oTeHnuanbHas»HEeprusTeNaBOoIUu3N
MOBEPXHOCTU3EMIIN

bu6aunoreka [JOK
https://m.edsoo.ru/ff0c461a

18

[NoTeHMaNbHBIC 1
HCIIOTCHIIUAJIBHBIC CUJIbBI. CBa13b
paGOTBI HCIMIOTCHIIUAJIBHBIX CUJI C
M3MEHEHHEM MEXaHMYeCKOI
SHEPIUH CUCTEMBI TEIl.
3aKOHCOXpaHECHUSIMEXaH UYeCKOM

SHEpruu

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas pabora
«ccrenoBanue CBsi3u pabOTHI CHIIBI
C U3MEHEHHUEM MEXaHHUYECKOU
SHEPIUH Teja Ha IPUMEpPe
pacTsHKEHHUS PE3UHOBOTO XKIYTay

12.11.

20

KontponbHas pabora o reme
«Kunemaruka. /[uHamuka. 3aKkoHbI
COXpaHEHUSI B MEXAHUKE)

14.11.

bu6anoreka [JOK
https//m.edsoo.ru/ffOc4b74

21

OCHOBHBIE [10JI0KEHUS
MOJIEKYJISIPHO- KUHETUYECKON
Teopuu. bpoyHOBCKOEIBUKEHUE.

HAudysust

bu6naunoreka [JOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapakrep JBUKCHUS U
B3aMMO/JIENCTBUSI YACTHI] BEILIECTBA.
Mogenu cTpoeHus ra3os,




JKUAJIKOCTEU U TBEPABIX TEIl

23

Macca monekyn. KonuuectBo
BeniecTBa. [locrossnHas ABoraapo

24

TeroBoe paBHOBECHE.
Temnepatypa u €€ u3MepeHue.
[IIxanaremneparypllenbcus

25

Uneansusii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bu6mmoteka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcosoTHas TemIeparypa Kak Mepa

CpEeIHEU KMHETUYECKON YHEPIUHU
JIBUKEHU ST MOJICKYT.
YpaBHenuneMeHgeneena-
Knaneitpona

bu6mmoTteka [IOK
https://m.edsoo.ru/ff0c511e

27

3akon/lamproHa. ["a30BBIC3aKOHBI

28

JlabGopaTopHas pabota
«ccnegoBanue 3aBUCUMOCTH
MEX]y mapaMeTpaMu COCTOSHUS
pa3peKEHHOTO ra3a»

12.12.

29

W3omporieccsl B u1eanbHOM Ta3e U
uX rpaduuecKkoe MpeACTaBICHUE

bu6nunoreka [IOK
https//m.edsoo.ru/ff0c570e

30

BuyrpenHsis sHEeprus
TEPMOTUHAMHYECKON CHCTEMBI U
CIIOCOOBI €€ M3MEHEHUS.
KonuuecTBoTennoTs! u padoTa.
BHYTpeHHAIIHEPTUAOJHOATOMHOTO
HjieapHOororasa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

31

Bunprrennonepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36




VYnenpHas TEMIOEMKOCTD BEIIECTBA.
KonmuecTBo TemnoTsl npu

bu6mmoteka [IOK

32 TeTIoInepeaaye. https://m.edsoo.ru/ff0c5c36
AnuabaTHeIATIpOIIECC
IlepBbIii 3aKOH TEPMOANHAMUKA U bubnmnorexa LIOK

33
€ro NpruMeEHEHUE K HU30IIpoLieccaM https://m.edsoo.ru/ffOcSefc
HeoOparumocTs mpoiieccoB B

34 P B . pon bu6mmoTteka [IOK
TpHpOJIC. BTOPOH 3aKOH https//m.edsoo.ru/ff0c6230
TEPMOTUTHAMU KA

35 [Tpunnun nevictBus u KITJ1 bubamnoreka LIOK
TEMJI0BOM MallIMHBI https//m.edsoo.ru/ff0c600a

36 Huxn Kapuo u ero KI1/]

37 DKOJIOTUYECKUETPOOIEMBITETLIIONHE
preTUKA
O0o00mpEIMii Ypok

38 «Monexymns Haﬁyp(bmmca OcHOBBI bubmorera [OK

1P ‘ https//m.edsoo.ru/ff0c6938

TEPMOAMHAMUKI
KonTponwsnas pabota no teme

39 «Moni 7151 Hal.)ﬂ ¢usnka 30.01 bubmroreia [IOK

P ‘ e https://m.edsoo.ru/ff0c6a50

OCHOBBITEPMOAMHAMUKI

40 ITapoobpa3oBanue U KOHJEHCALUSL. bubmuotexa LIOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOGcoIIOTHasI ¥ OTHOCUTEIIbHAS

A1 bu6mnoreka [IOK
BIKHOCTH BOAYXA. https://m.edsoo.ru/ff0c64d8
Haceimennspiiinap
TBépnoe teno. Kpucrammyeckue u B OK

42 amopduble Tena. AHU30TPOIHS nosmotera L

CBOWCTB KpucTauioB. Kuakue

https//m.edsoo.ru/ff0c65f0




KPUCTAJLJIBL.
CoBpeMeHHbIeMaTepuabl

[InaByieHME U KpUCTAITA3AL M.

bu6mmoreka [IOK

43 VaenpHasg TEIUIOTA IUIABJICHUS. https//m.edsoo.rw/f0c6708
CyOmumarust
bu6mmoreka [[OK
44 VYpaBHeHUETEIIIOBOTOOAIaHC A https /m.cdsoo.ru/ff0c6820
Onexrpusanus Tea. DIeKTPUIECKUN
45 3apsd. JBa BUAa 3JEKTpHYSCKIX Bubmaorexa HOK
PAL KIp https://m.edsoo.ru/ff0c6bcc
3apsaoB
IIpoBoaHMKH, TUIIESKTPUKH U
46 H(I))JI OBOJHHUKH 3aK(I))H Bubmiorexa HOK
ynp ’ https //m.edsoo.ru/ff0c6bcc
COXpaHEHUS JIEKTPUUECKOTO 3apsiia
BzaumoneiicTBre 3apsaaoB. 3aKoH
47 K HOHaﬂToqequlﬁane[Kr WYSCKH U bubmorexa HOK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsiz
Hanpspk€HHOCTB 251€KTpHUUECKOro
43 noJis. [IpuHIun cynepno3uiuu bubamnoreka LIOK
3JIEKTPUUYECKUX TTOJIEH. https://m.edsoo.ru/ffO0c6df2
JInHUMHANPSLKEHHOCTH
PaboTa cui1 351eKTpOCTaTHYECKOTO
49 I P bu6mmoreka [JOK
TOJIA. LIoTeHIHAlL. https://m.edsoo.ru/ff0c6f00
Pas"ocTenoTeHIIATIOB
IIpoBOAHMKN U JUDIEKTPUKH B
50 3pe OCTaTHYECKO 5 e bubmorexa TIOK
JICKTPOCTATHHCCKOM TOIC. https//m.edsoo.ru/ff0c7018
JIM3neKTpruIecKaspoOHUIIaeMOCTh
bub6 OK
51 DnekrpoémkocTb. Konaencarop nommoreia L

https://m.edsoo.ru/ff0c7126




52

DJIEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCcaTopa. JHeprus
3apsDKEHHOTO KOHJIEHCAaTopa

bu6mnoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHast pabota "M3mepenue
3JIEKTPOEMKOCTH KOHJIeHcaTopa"

20.03.

54

[TpyHUIMD IEWCTBUSA U IPUMEHECHUE
KOHJICHCATOPOB, KOMMUPOBAILHOTO
arnmapara, CTpyHHOTro MpuHTepa.
DJIEKTPOCTAaTHYECKAS3AIINTA.
3a3eMIIeHHUE3IEKTPOnIprOOpoB

55

DeKTpUYECcKU il TOK, YCIOBHS €ro
cyumecTBOBaHUs. [IOCTOSIHHBIN TOK.
Cuna Toka. Hanpspkenue.
ComnpoTuBieHue.

3akoHOMa IsTydacTKaI e u

56

[locnenoBarenbHOE, MapajjielibHOE,
CMELIAaHHOE COeIMHEHNE
npoBoAHNKOB. JlabopaTopHaspabora
«3y4eHHeCMeIIaHHOTOCOEIMHEH ST
PE3UCTOPOBY

0.5

08.04.

bu6mmoTteka [IOK
https://m.edsoo.ru/ff0c74f0

57

Pabora 1 MommocTh
3JIEKTPUUECKOTO TOKA.
3akon/xxoyns-Jlenna

bu6maunoreka [IOK
https://m.edsoo.ru/ffOc7838

58

3akoH OMa a5 OJIHOM
(3aMKHYTOI) 3JEKTPUUYECKOH LIETIH.
Kopotkoe 3ambikanue.
JlabopatopHas pabota «3mepenne
OJ1C uCTOYHHKA TOKA H €T0
BHYTPEHHETO CONPOTUBIICHUSD)

0.5

15.04.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0




59

PesepBHblii ypok. KoHTponbsHas
pabora o Teme

" n
DiiekrpoarHamMuKa'" /
Bceepoccuiickas nmpoBepodHas
pabora

17.04.

bu6nunoreka [JOK
https//m.edsoo.ru/ff0c8c56

60

O606uRoNMit ypok
«OneKTpoAHAMUKaY /
Beepoccniickas nmpoBepodHas
pabota

22.04.

bub6moreka [IOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTpOHHAs TPOBOJUMOCTh
TBEPIBIX METANIOB. 3aBUCUMOCTh
COIPOTHUBIICHUS METAJJIOB OT
Temneparypsl. CBEpXIpOBOIMMOCTb

62

DJEKTPUYECKUH TOK B BaKyyMe.
CBOICTBa’IEKTPOHHBIX ITYYKOB

63

[TomyrpoBOgHUKH, KX COOCTBEHHAS
U PUMECHAs TPOBOUMOCTb.
CBoiicTBap—n-1iepexoja.
[onynpoBogHUKOBBIE TPUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

64

DJIeKTpUUYECKU I TOK B PacTBOpax U
pacriiaBax JIEKTPOJIUTOB.
DJIEKTPOIUTHYECKASIIA CCOLIUAITHSL.
DnexTponus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc82ba

65

DJIEKTPUUYECKU N TOK B Ta3ax.
CaMocTosITeIbHbINA 1
HECAaMOCTOSITEIbHBIN pa3psil.
Monnus. [lna3ma

bu6nunoreka [JOK
https//m.edsoo.ru/ff0c84ae

66

DJIEKTpUYECKIE TTPHUOOPHI U
YCTPOMCTBA U UX IIPAKTUYECKOE

bu6mmoteka [IOK
https://m.edsoo.ru/ffOc86fc




IIPUMEHEHUE.
[IpaBunarexHukn6e301aCHOCTH

KontponbHas pabora o reme

67 «Qnekrpocratuka. [locTostHHBIN | 23.05. bubnuoreka LIOK
3JIeKTpuuecKkuil ToK. Toku B https//m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeax»

68 PezepBHbIii ypok. O600m@IOIMIA | bubmuotexa LIOK
ypok no temam 10 kmacca https//m.edsoo.ru/ffOc8f6c

OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME




11 KUIACC

Ne KoanuecTBouacos
Jaran3yd | JJieKTpoHHbIeM( PoBbIe00pa3oBaT
n Temaypoxka Bce | KouTposabHbie IIpakTnyeckue
eHHusA eJIbHbIE peCcypChl
/ ro padoThI padoThI
n
IlocTossHHBIE MATHUTHI U UX
B3anMojieiicTBHe. MarHuTHOE
moje. Bexkrop MarHuTHOM 1 bubmaorera [IOK
' p https//m.edsoo.ru/ff0c9778
UHAYKIUH.
JIMHUMMarHu THOM MHAYKIIU U
MarauTHoOe 10JIe MPOBOTHUKA
¢ TokoM. OTBIT DpcTena. | bu6mmoTexka [IOK
B3anmonelicTBue NpOBOJHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaboparopHas pabora
«I3ydeHre MarHUTHOIO MOJIA 1 1 11.09 bubmmorera HOK
v o https://m.edsoo.ru/ffOc98fe
KaTYIIKKH C TOKOM»
JleficTBME MAarHUTHOTO IOJIS Ha
MPOBOJIHUK € TOKOM. Cuiia
Awmmepa. JlabopaTopHast paboTa bubnmoreka [JOK
4 N 1 1 11.09.
«ccaenqoBanue ASUCTBUS https://m.edsoo.ru/ff0c9ac0
IMOCTOSIHHOIO MardHuTa Ha
PaMKy C TOKOM
JleficTBME MAarHUTHOTO ITOJIS Ha
JBHKYILYIOCS 3aPsDKEHHYIO 1 bubnuoreka LIOK
yactuny. Cuna Jlopenna. https://m.edsoo.ru/ff0c9df4
Pa6ota cunbl Jlopenma




DJIEKTpOMarHuTHasi MHTyKIHSL.
[loTok BekTOpa MarHUTHOM
unaykuuu. D J1C uHIyKIuu.
3aKOH 3JEKTPOMAarHUTHOM
uHaykunu Papanes

JlaGopatopHas paboTa
«cciaenoBaHue SIBJICHUSA
3JIEKTPOMAarHUTHON MHAYKIIUND)

25.09.

bu6moreka [IOK
https://m.edsoo.ru/ff0cal50

WNuyktuBHOCTD. SIBIIEHME
camounHtykuuu. 3J1C
CaMOUHJIYKUUH. DHEPTUS
MarHUTHOTIO MOJIS KATYLIKH C
TOKOM.

DJIEKTPOMarHUTHOECTIOJIe

bub6aunoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHudeckne ycTpOWCTBA U UX
IIPUMEHEHHUE: [IOCTOSHHBIE
MarHuThl, 3JICKTPOMArHUTHI,
JJIEKTPOJBUTATEIID,
YCKOPHUTEIIN 3JI€MEHTaPHBIX
YaCTUL, UHAYKIIUOHHA [1€Yb

10

OO0o0mmarnmit ypok
«MarguTHoOe 1moJIe.
DJEKTPOMAarHUTHAsI WHTyKIIH D>

bu6mmoTeka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponwsHas paboTa o teme
«MargsuTHoe moJie.
SHGKTpOMaI‘HI/ITHaSII/IHI[yKI_II/IH»

09.10.

bubmuoreka [IIOK
https://m.edsoo.ru/ffO0cad58

12

CB00OOIHBIE MEXaHUYECKIE
konebanus. ['apMoHuueckue
KoJicOaHHs. YpaBHEHHE

bub6aunoreka [IOK
https://m.edsoo.ru/ff0caf06




rapMOHUYECKUX KOJeOaHUi.
[IpeBpamenue sHEeprun

13

JlaGopaTopHast paboTa
«ccienoBanue 3aBUCUMOCTH
Mepuo/ia MaIbIX KoJeOaHun
rpy3a Ha HUTHU OT JJTUHBI HUTH
Y MacChl Tpy3a»

16.10.

14

KonebarenbHbli KOHTYP.
CB0OOIHEIE
AJIEKTPOMArHUTHBIC KOJICOAHUS
B UJICAJIbHOM KOJIeOaTeTbHOM
KOHTYpe.
AnanorusiMex1yMexaH 14ecKu
MU U
3JIEKTPOMarHUTHBIMUKOJIE0aHH
MU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHna. 3akoH
COXpaHEHUs YHEPTHH B
UJICATbHOM KOJIe0aTeTbHOM
KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBienne o 3aTyXaOMMX
KonebaHusX. BeIHYX/IeHHbBIE
MeXaHHYeCKHEe KOoJaeOaHus.
Pesonanc.
BbIHYXI€HHBICAJIEKTPOMArHUT
HBIEKOJICOaHU

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

IlepemMeHHBIN TOK.
CuHyconanbHbIA
MepeMEHHBIN TOK. MOIHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34




MEPEMEHHOT0 TOKA.
AMILUTUTYTHOE Y 1€V CTBYIOIIEE
3HAYCHHUEC CUJIBI TOKA U
HaNpspKEHUS

18

Tpancdopmatop.
[IpousBoacTBO, Mepeaaya u
MOTpeOICHHE DITEKTPUUECKOM
SHEPTUU

19

YCTpOKCTBO M TPAKTUYECKOE
IIPUMEHEHUE JJIEKTPUYECKOTO
3BOHKA, I'eHepaTopa
IIEPEMEHHOTO TOKa, TUHUN
JJEKTpoIepenay

bu6mmoTeka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TTPH
MPOU3BOJICTBE
anekTposHeprun. Kynbrypa
U CIIO0JIb30BAHUS
3JIEKTPOSHEPIUU B
MOBCEHEBHOM XKU3HU

21

MexaHn4ecKie BOJIHEL,
YCIIOBUSL PACIIPOCTPAHEHHUSL.
Ilepuon. Cxopoctb
PacpoOCTpaHEHUS U IJIMHA
BOJIHBL. [lonepeunsie n
NIPOAOIBHBIEBOIHBI

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOccas4

22

3Byk. CKOpOCTh 3BYyKa.
I'poMkocCTh 3BYKA.
Bricorarona. TemOp3ByKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

:‘)J'ICKTpOMaI'HI/ITHLIC BOJIHBI, UX

bu6mmorexa [IOK




CBOWCTBA U CKOPOCTb.
[IIxana’neKTpOMarH U THBIXBOJI
H

https://m.edsoo.ru/ffOccfe

[IpyHLIMIIBI paarOCB3H U

24 TeneBuicHus. Pazsutue
cpencTB cBs3u. Paanonokamnus

)5 KontponbsHas pabora 04.12. bubnmunoreka [IOK
«KonebaHus v BOITHBD» https//m.edsoo.ru/ffOcc6f8
[IpsmonuHeiHoe

26 pacnpocTpaHeHUE CBETA B bubnuoreka LIOK
OHOPOHOU cpeae. ToueuHblit https://m.edsoo.ru/ff0cd350
MCTOYHHMK cBeTa. JIyd cBera
OTtpaxeHue cBeTa. 3aKOHbI

7 oTtpaxeHus cseta. [loctpoenue bubmmorexa [IOK
U300paXKeHUH B TJIOCKOM https://m.edsoo.ru/ffOcd4e0
3epKajie
[Ipenomiienue cera. [lonHoe

)8 BHYTPEHHEE OTPaKEHHUE. bubnuoreka LIOK
IIpenenpHbIN yroa MOIHOTO https://m.edsoo.ru/ff0cd 76
BHYTPEHHETO OTPaKEHUS
JlaGopartopHas paboTa

29 «I3mepeHune nokazaTens 18.12. bubmorexa OK

https://m.edsoo.ru/ffOcd67a

MIPEIIOMIICHHU S CTEKIIa»
JIunsel. [locTpoenue

30 U300paKeHHH B JTMH3E. bubnuoreka LIOK
dopmyiia TOHKOU JIMH3BI. https://m.edsoo.ru/ffOcddle
VYBennueHue JTMH3bI

31 JlabopartopHas pabota 25.12.




«ccrnenoBanue cBONUCTB
M300paXeHU M B JIMH3AX»

Hucnepcus cBeta. CiioxKHbBIN
cocraB Oenoro cseta. LIper.

32 JlaboparopHas pabora 25.12.
«Habnronenue aucnepcuu
CBETa»
HuTte CHIIUSI CBETA.

3 T q)pl;q;is[ :BeTa. bubnmoreka [JOK

https://m.edsoo.ru/ff0ced22

JudpaknmnonHas pemerka

34 [lonnepedyHOCTH CBETOBBIX BOJIH. bubnuoreka LIOK
[Tonspuzanus ceera https//m.edsoo.ru/ff0cf02e
Onrtuueckue npudOpsI U

35 YCTPOMCTBA U YCIOBUS UX
0€3011acHOro MPUMEHEHHUS
['panu1bl MPUMEHUMOCTH
KJIaCCHUECKON MEXaHHKH. bubmuoreka [IOK

36 [TocTynaTel cnienuanbHOU https//m.edsoo.1u/ff0cf862
TEOPUHU OTHOCUTEIBHOCTH
OTHOCUTENIBHOCTD

37 OJIHOBPEMEHHOCTH. bubnunorexa [IOK
3ameyieHue BPEMEHU 1 https://m.edsoo.ru/ff0cfa4?2
COKpAIllCHUE JTUHBI
DHeprus u UMITYJIbC

18 PENATUBUCTCKON YACTUILIBI. bubnuoreka LIOK
CBs13b Macchl ¢ DHEPrUEn u https://m.edsoo.ru/ff0cfc68
UMITYJIBCOM. DHEPTUSAIOKOS

39 KonTponsnas padota «Ontuxa. 05.02. bubmmorexa LIOK

https://m.edsoo.ru/ff0cf6f0




OCHOBEI crenyaibHON TCOpUHn
OTHOCHUTCIBHOCTH

®otonbl. Dopmyna [lnanka.

bu6mmoreka [IOK

40
DHeprus ¥ UMIyJIbC oTOHA https://m.edsoo.ru/ffOcfe 16
OTKpBITHE U UCCIICTOBAHHUE Eubs 10K

HOIMOTEKA

41 . A.T.
poroadipexra.  OmbrTer https://m.edsoo.ru/ffOcffc4
CroJieToBa
3akoHs! Goroddrexra.

VYpaBHeHue DUHIITEIHA 17151 BuG 1OK
HOIMOTEKA

42| gorosdaerra. https//m.edsoo.ru/ff0d015¢
«KpacHasrpanuiia»
doTordhdexra
JaBnenue cBeta. OmbiTer [1. H.

43 JeGernena bubmuoreka [IOK

' . https://m.edsoo.ru/ff0d04a6
XUMHUYECKOEIENCTBUECBETA
TexHuueckue ycTpoucTBa U
MPaKTUUYECKOE TPUMEHEHHE:

44
(doTodIeMEHT, OTOMATIHK,
colHeYHas OaTapesi, CBETOAUO]]

Pemenne 3amad mo reme
45 ((9HeMeHTBIIIKBaHTOBOﬁ bubmorexa HOK
https://m.edsoo.ru/ff0d0302
OIITUKU»
Mogens atoma ToMmcona.

46 Omsitel Pesepdopaa mo bubnuoreka [IOK
pacCesHUIO O-4aCTHLI. https://m.edsoo.ru/ff0d091a
[InanerapHasmonenbaToMa

47 IToctynateibopa bubmorexa [IOK

https://m.edsoo.ru/ff0dOafa




48

Nznydyenue u nornoueHue
(OTOHOB TpH Mepexojie aToMa
C OJTHOI'O YPOBHS DHEPIUU Ha
Apyroi. Bunpsicriekrpos

bu6mmoTeka [IOK
https://m.edsoo.ru/ff0dOafa

49

BonHoBBIE CBOIICTBA YaCTHII.
Bonnsl ne bpons.
KopnyckynsapHo-BOIHOBOI
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U31y4eHUE

bu6moreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAIUOAKTUBHOCTH.
OmneiTel Pesepdopaa mo
OTIPEIeNIEHUI0 COCTaBa
PaIOaKTHBHOTO U3TYUYCHHUS

bub6aunoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CsoiictBa anbda-, Oera-,
FaMMa-PI&]Iy‘-IeHI/ISI. BJH/ISIHI/IG
PaIMOaKTUBHOCTH HA KUBBIE
OpTaHHU3MBbI

52

OTkpbITHE IPOTOHA U
HelTpoHa. M3oTombl. Anbda-
pacnaj. DIeKTpOHHBIN U
MO3UTPOHHBIN OeTa-pacmal.
IN'amma-usinyyenue

bubmuoreka [IIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs3M HyKIOHOB B
spe. SlaepHbie peakium.
SAnepusiit peaxrop. [Ipobnemsr,
IIEPCIICKTHBBI, YKOJIOTHYECKU S
aCIIEKTHI STEPHON SHEPTeTUKH

bubmuoreka [IIOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEHTapHbIE YaCTHUIIBI.
OTkpbITHE TTO3UTPOHA. METOIBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38




HaOIIO/ICHUS U PETUCTPALIHT
3JIEMEHTAPHBIX YaCTHII.
Kpymsriicron
«DyHJaMEHTAJIbHBIEB3aUMOIE N
ctBus. EquHcTBOGUM3NIeCcKOH
KapTUHBIMUAPA

55

DTanbl pa3BUTUS aCTPOHOMUH.
[IpuknagHoe u
MHPOBO33PEHUYECKOE 3HAYECHHUE
acTpoHOMUHM. Buj 3B€31HOTO
Heba. Co3Be3nus, IpKue
3BE3/1bI, IUIAHETHI, UX BUINMOE
nprkeHne. ConHeyHasicucreMa

56

Comnnre. Conneunas
aKTUBHOCTL. McTOUHHUK
sHeprun CoyHIIa ¥ 3BE3]1

57

3BE3/IbI, UX OCHOBHBIE
XapaKTEePUCTUKH.
3BE3bITIIAaBHOM
MOCJIE0BATEIbHOCTH.
BuyrpenHee crpoeHue 3BE371.
CoBpeMeHHbIE TPeICTaBICHUS
0 MPOUCXOKJACHUHU U IBOITIOLUN
ConHua n 38€31

58

Mneunsiii Ilyre — Haia
lNanakruka. Ilonoxenue u
neuxeHne CoHIa B
lNanmakruke. ["anakruku.
UYUEpHbIEABIPHI B sIpaxralakKTUuK




59

Bcenennas. Pa3oeranue
ranaktuk. Teopus bonsimoro
B3pBIBA.
Penukrosoeunsnyuenue.
MeTarajakTuka

60

HepemeHHbIennpoOieMblacTpoH
OMUHU

61

KonTtpombhas pabora
«OJeMEeHTBI aCTPOHOMUH U
acTpoU3UKI»

30.04.

62

O06o6maronmit ypok. Pois
(M3KKU ¥ aCTPOHOMUU B
9KOHOMHUYECKOM,
TEXHOJOTHYSCKOM, COMUaIbHON
U DTUYECKOH cepax
JeATeTbHOCTH YeJIOBEKa

63

O6o6maronmii ypok. Pob u
MeCTO (MM3UKH U aCTPOHOMUHU B
COBPEMEHHOM HAYYHOI
KapTHHE MUpa

64

O06o6maronmit ypok. Pois
¢u3nUecKoil Teopuu B
(dopMHUpOBaHUHU
MPEACTaBICHUH O (PU3HIECKON
KapTUHE MHpa

65

O06o06maronmii ypok. Mecto
(M3UYECKO KapTUHBI MUpPa B
00I1IeM sy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX




NpEeACTABICHUM O TPUPOJIE

66

PesepBHbIl ypok. MarHuTHOE
noJie. JJIEeKTPOMAarHUTHas
WHIYKI U

67

PesepBubIit ypok. OnTHka.
OcHOBBI clIEHANIBHOM TeOpun

OTHOCHUTCIBbHOCTHU

68

Pesepnslii ypok. KBanToBas
¢u3nKa. DIeMeHThI
ACTPOHOMHUH U aCTPOPU3UKHI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

68







IPOBEPSIEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIbHOM ITIPOI'PAMMBI

10 KJIACC

Koanposepsiemorope3yJibraTa

IIpoBepsieMmble mpeAMeTHBIE Pe3yJIbTAThI 0CBOE HUS
OCHOBHO# 00pa3oBaTeJIbHON NMPOrpaMMbl CpeIHEro
o0uero odpazoBanust

10.1

JleMOHCTpHpOBaTh Ha TMpHUMEpax pojlb W MECTO
¢u3ukn B (HOPMHUPOBAHMHM COBPEMEHHON HaydHOM
KapTHUHBI MHUpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKH U

TEXHOJIOTHH, B IPAKTUYECKOMN JIESITEIbHOCTH JII0IeH

10.2

YuuTeiBaTh IPaHUILBl  [PUMEHEHUS  W3YYEHHBIX
du3HUecKX MOJICICH: MarepHuanbHas TOYKa,
MHEepLUaJIbHas CUCTEMa OTCYETa, aOCOIMIOTHO TBEpPAOE
TENO, WICATbHBIA Ta3; MOJEIU CTPOCHUS TIa30B,
JKAJIKOCTEW W TBEPIBIX TEJI, TOYCUHBIN JIEKTPUUECKUAIN

3apsi]l — IpU pelieHuu pU3ndYeckux 3ajgad

10.3

Pacno3naBarh (u3nueckue sBIEHHUS (TIPOLIECCH) U
OOBACHATH HMX HAa OCHOBE 3aKOHOB MEXaHMKH,
MOJIEKYJIIPHO- KUHETHYECKOM TEOPUU  CTPOECHUS
BELIECTBA U JJEKTPOJAMHAMUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE NpSMOJIMHENHOE  JBUIKEHUE,
cBOOO/IHOE TAZICHUE TeJ, JBUKECHHUE 1O OKPY)KHOCTH,
UHepLus, B3alMOJICIICTBUE  TEI; mddy3us,
OpOYHOBCKOE JIBUKEHHE, CTPOCHHME >KUJIKOCTEH W
TBEPABIX Tel, W3MEHeHue o0béMa Tel IpHu
HarpeBaHuM (OXJIAXKACHHH), TEIMJIOBOE paBHOBECHE,
UCIIapeHue, KOHJICHCALIMS, IJIaBJICHUE,
KpUCTAJUIM3alMs, KUIIEHHE, BJIAXHOCTb BO3/YyXa,
NOBBIILICHUE JaBJICHUS Ta3a MpPU €ro HarpeBaHUU B
3aKpbITOM  COCYZE, CBs3b MEXIYy IapaMeTpamu
COCTOSIHUSA Ta3a B M30Ipolieccax; 3JIeKTpU3alus Ted,

B3aMMO/ICICTBHE 3apsI0B

10.4

OnuCBIBAaTh MEXaHHYECKOE ABUKCHUC, MUCIIOJIb3YyA
(bmnqecme BCIIMYHUHBI: KOOpAHHATa, IyThb,
MnNepeEMCIICHUE, CKOPOCThb, YCKOPCHHUC, MaccCa TcCJa,

cuiia, HNMITYJIbC TCia, KUHCTHUYCCKAasA  OHCPIHA,




NOTEHIMalbHAsl JHEPrus, MexaHuyeckas pabora,
MEXaHM4eCcKasi MOUIHOCTb; IPU OMUCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKUIN  CMBICI  HCIOJIb3YEMbIX
BEIIUYMH, MX OO0O3HAYEHUS M EAWHHIbI, HAXOIUTh

dopMynbl,  CBSI3BIBAIOUME  JAHHYIO  (DU3UYECKYIO
BEITUYMHY C IPYTUMHU BETUYHMHAMU

10.5

OnuceiBaTh H3Y4EHHbIE TEIJIOBBIE CBOWMCTBA TEJ U
TETUIOBbIE  SIBJICHUS,  HUCHONB3Yd  (pu3mueckue
BEJIMYMHBI: JaBJ€HUE Tra3a, TeMIeparypa, CpeaHss
KUHETUYECKass DSHEpPIusi XaOTUYECKOTO JIBHXKEHMUS
MOJIEKYJI, CPEIHEKBaJpaTU4YHasi CKOPOCTh MOJIEKYJ,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHsISI dHeprus, paboTa
raza, KO3(QQUIHEHT MOJIE3HOTO JIEHCTBUS TEIMJIOBOrO
JBUTATENS; MPU ONHMCAHUU TPAaBUJIBHO TPAKTOBATh
¢u3UUeCKUit CMBICT HCIOJB3YEeMbIX BEIMYHUH, HX
0003HAUEHHSI M EOUHUIIBI, HAXOAUTH (QOPMYIIBI,
CBS3BBIBAIOIIME JaHHYIO (DM3UYECKYI0 BETHYHHY C

APYriMH BCIIMYWHAM

10.6

OnuceiBaTh HM3y4EHHBIE JJIEKTPUYECKUE CBOICTBA
BEIIECTBA W JJIEKTPUYECKUE SIBJICHHS (TPOIECCHI),
UCIIONB3Yd (PU3MYECKHE BEIMYMHBI: AJIEKTPUYECKUN
3apsi, JJEKTPUUYECKOe IoJIe, HANpsHKEHHOCTh IO,
NOTEHLMAJ, Pa3HOCTh MOTEHIUAIOB; MPU ONUCAHUU
OpaBWIBHO  TpakroBaTb  (DM3MYECKMH  CMBICIH
UCIIONB3YEMBbIX  BEJIMYMH, HUX O0003HaueHUus U
€IMHUILIBI;  yKa3blBaTh  (JOPMYNbI,  CBS3bIBAIOIME
JaHHYIO  (U3MYECKyl0  BEIUYMHY C  JIpYTUMHU

BCIMYMHaMHU

10.7

aHaJTM3UPOBATh (PU3MYECKUE TMPOIECCHl U SIBICHUSA,
UCTIONB3Ysd (M3UYECKHE 3aKOHBI W MPUHITUIIBI: 3aKOH
BcemupHoro tsarorenus, I, II u III 3akonbr HproToHa,
3aKOH COXPaHEHUS MEXaHWYECKOW SHEPIrUH, 3aKOH
COXpaHEHUs UMITYJIbCA, IPUHIIUIT CYIEPTIO3UIIAMN CHUJI,
NPUHLMUIT ~ PABHOINPABUS HMHEPUHUATBHBIX CHUCTEM
OTCU€Ta; MOJIEKYJISIPHO- KUHETHYECKYIO TEOPUIO0
CTPOCHHUS BEILECTBA, TA30BbIE 3aKOHBI, CBSI3b CPEIIHEH
KAHETUYECKOW  DHEPrUM  TEIJIOBOTO  JBUKCHUS

MOJIEKYJI C aOCOIOTHOW TeMIepaTypoi, IepBbIii 3aKOH




TEPMOJIMHAMUKH; 3aKOH COXPAHEHHS JJICKTPUUECKOTO
3apsga, 3akoH Kymona, mpu  3TOM  pasznuyarh
CIIOBECHYIO (hopMyITUPOBKY 3aKOHa, ero
MaTeMaTHYECKOe BBIPAKEHUE W YCIOBHS (TPaHMIIBI,

00J1aCTH ) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC NMPUHIMITBI ACHCTBUS MAaIlMH,
npuOOpPOB M TEXHUYECKUX YCTPOWCTB; pa3inyaTh
yclIOBUs ~ MX  0€30IaCHOrO  MCIIONb30BaHUA B

OBCEIHEBHOU KU3HU

10.9

BBIMONHATE  AKCIIEPUMEHTHI O  HCCIIEI0BAHUIO
(¢u3nYecKux SBICHUH U MPOLIECCOB C UCTIOIb30BAaHUEM
OpsIMBIX M KOCBEHHBIX HW3MEPEHMH; TpH 3TOM
dopmynupoBaTh mnpoOieMy (3agady) M THIOTE3Y
y4eOHOro SKCHEepUMEHTa, cOoOMpaTh YCTAaHOBKY W3
IPEUIOKEHHOTO0 000pyAOBaHUs, MPOBOJAUTH OMBIT U

(dopMyIHpOBATH BBIBOJIBI

10.10

OcymiecTBIATh MpsSIMbIE M KOCBEHHBIE H3MEPEHUS
du3nueckux  BEIWMYMH; TP 3TOM  BBIOMpATh
ONTUMAJIHBIN CMOCO0 M3MEpEeHUs] U HCIOIB30BaTh
U3BECTHbBIE METO/IbI OILICHKU MOTPEIHOCTEH

U3MEpEHU I

10.11

HccnenoBarh 3aBUCUMOCTH  MEXAY (QU3NUYECKUMHU
BCIIMYMHAMU C HMCIIOJB30BAHUEM IPAMBIX H3MCp€HHI>i;
IpU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY, (PMKCHPOBATh
pe3yabTaThl TMOJYYCHHOW 3aBUCHMOCTH (DU3UUECKUX
BEJIMYUH B BUJE TaONUIl U rpaduKoB, A€IaTh BbIBOJbI

I10 pE€3yjibTaTaM HCCIICAOBAaHUA

10.12

CobOmogate mpaBuiia  0€30MacHOrO  Tpyna Ipu
IPOBEJCHUHM HCCIENOBAaHUH B paMKax YydeOHOTo
IKCHEPUMEHTA, y4eOHO-HCCIIeJ0BATENBCKON u
NPOEKTHOH  JIESTENBHOCTH  C  HCIOJIb30BAaHUEM
U3MEPHUTENIbHBIX ~ YCTPOHCTB U JabOpaToOpHOro

o0opynoBaHUS

10.13

Pemate pacu€rHbie 3amaud ¢ SBHO 3aJaHHOM
¢us3nueckoll  MOJENbI0,  HCHONB3ys  (pu3myeckue
3aKOHBl M MPUHIHUIMBI; HA OCHOBE aHaIU3a YCJIOBUSA
3a7a4dl  BHIOMpATh (PU3MYECKYI0 MOJEIb, BBIICIATH

¢usnyeckue BeMUUYMHBI U (POpMyNbI, HEOOXOIUMBIE




A €€ peleHus, TPOBOAUTH PACUETHI M OLIEHUBATH
pEaIbHOCTh  MOJYYEHHOIO 3HAuYeHUs (PU3NUYECKON

BCIIMYUHBI

10.14

Pemate Ka4C€CTBCHHBIC 3aJa4un: BBICTpAanBaTh
JIOTUYECKH HEMPOTHUBOPEUUBYIO LETOYKY
pacCy)KJICHUId C ONOpOl Ha HW3YyYEHHBIE 3AKOHBI,

3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/IC SABJICHU L

10.15

Hcnonp3oBaTh NpU  pelIeHHHM  y4eOHBIX  3ajad
COBpEMEHHbIE HMH(POPMALMOHHBIE TEXHOJOTUM JUIs
MOMCKA, CTPYKTYpUpPOBAHUs, HWHTEpIpeTaluu |
IOpeICTaBICHUs Yy4eOHOH M HaydHO-TOMYJISIPHOU
uHdopmaruu, HOJTy4eHHOM u3 PasIUYHBIX
MCTOYHHUKOB; KPUTHYECKU aHaIM3UPOBATh

MOJTy4aeMyi0 HH(pOpMAaIIHIO

10.16

[IpyuBoauTs TpUMEpPHl  BKIAJa POCCUUCKUX H
3apyOeKHBIX YUIEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
OOBSICHEHHE TMPOIECCOB OKPYKAIOUIET0O MHpa, B

Pa3BUTUC TCXHUKU U TEXHOJIOTH I

10.17

Hcnonb30BaTh TEOpEeTHYECKHE 3HAHHS 1O (U3UKE B
HOBCGI[HCBHOﬁ KHNU3HU JIIs obecrnevyeHus
Oe3omacHOCTH Mpu oOpalieHuu ¢ npudopamMu Hu
TEXHUYECKUMHU  YCTPOMCTBaAMHU, JUISI  COXPAHECHUS
370pOBBSI M COOJNIONEHHS HOPM SKOJOTHYECKOTO

MOBEJCHUS B OKPYKAIOIIEH Cpejie

10.18

PaGotare B rpymnme ¢ BBIIOJHEHHUEM Ppa3IUYHBIX
COLMAJIBHBIX pOJIeH, IUIAHUPOBATh PAOOTy TPYIIIBI,
pallMOHAIBHO  paclpenesisiTh  OOS3aHHOCTH U
IJIAHUPOBATh  JEATEIBbHOCTH B HECTAaHAAPTHBIX
CUTyalMsIX, aICKBAaTHO OLICHUBATh BKIAJ KAKIOTO M3
YY4aCTHUKOB TIPYIIbl B pPEIICHUE pacCMaTpUBAEMOU

npoOIEeMBI

11 KJIACC

Koamnposepsiemorope3yasTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJabTAThI 0CBOEHUS
OCHOBHOI1 00pa3oBaTeJ JIbHON NMPOrpaMMbl CpeHEro
o0uero odpasoBanust




JleMoHCTpHpOBaTh Ha TMpPUMEpPAX POJIb M MECTO
¢u3ukn B (HOPMHUPOBAHMHM COBPEMEHHOW HaydHOM
KapTHHBI MUPA, B Pa3BUTHHU COBPEMEHHOW TEXHWKH U
TEXHOJIOTMH, B TPAKTUUYECKOW NIEATEIbHOCTH JIIOJEH,

OCJIO0CTHOCTh U €CAMHCTBO (bH?:H‘lCCKOfI KapTUHbBI MHpPa

11.2

Y4uTeIBaTh  IPaHUIBl NPUMEHEHHUS  HU3Y4EHHBIX
¢u3nYeckux MoOJeNel: TOYEUHBIH DIEKTPHUYCCKHI
3apsn, sIepHas MOJEIb aToMa, HYKIOHHAs MOZECIb

ATOMHOTO SIJIpa MPpHU perieHu GU3NIECKUX 3a7ad

11.3

Pacnio3naBath (u3nueckue sBIEHHS (TIpOLIECCH) U
OOBACHATh UX Ha OCHOBE 3aKOHOB 3JIEKTPOJAMHAMUKU
U KBAHTOBOHM (PU3MKM: dJIEKTpHUEcKast MPOBOJUMOCTb,
TEIJIOBOE,  CBETOBOE, XHMHYECKOE, MarHuTHOE
JEUCTBUSA  TOKa, B3aUMOJICHCTBUE  MAarHUTOB,
9JIEKTPOMArHWTHas MHAYKIUs, JEHCTBHE MarHUTHOTO
1OJIS Ha MPOBOJHUK C TOKOM M JIBHXKYIMKCS 3aps,
3JIEKTPOMArHUTHHIE KoJieOaHus " BOJIHBI,
IpSIMOJIMHEHHOE pacTIpOCTPaHEHUE CBETA, OTPAKECHH €,
nperoMiIeHne, HuHTepdepeHuus, audpakuus U
TOJISIPU3ALHS CBeTAa, T CTIEPCHS CBeTa,
doToanexkrpuueckuii dhdexr (hoTorddekT), cBeTOBOE
JlaBJICHWE, BO3HUKHOBEHWE JIMHEHYaTOro CIEKTpa
aToMa BOJOPOJA, €CTECTBEHHAss M MCKYCCTBEHHas

pPaanOaKTHBHOCTDb

114

OnuceiBaTh ~ HM3y4E€HHbIE  CBOMCTBA  BEIIECTBA
(anexTpuyeckue, MarHUTHBIE, OIITUYECKHE,
3JIEKTPUYECKYI0 IPOBOJMMOCTb pa3IMYHBIX CpEN) U
3JIEKTPOMAarHUTHBIE SBJICHUS (IIPOLIECCHI), MCIIOJB3YS
GU3UYECKre BEIMYHHBI: JICKTPUUECKUN 3apsif, cuiia
TOKA, OJJIEKTPUUECKOE HaIpsHKEHHE, DSJIEKTPUUYECKOe
CONPOTHUBJIEHUE, pa3HOCTh mnoreHuuanos, IJC,
paboTa TOKa, HWHIYKIHS MarHUTHOIO TIOJs, CHJIA
Awmnepa, cuna JlopeHna, WHIYKTUBHOCTH KaTYILKH,
9HEPrUsl IJNEKTPUYECKOTO W MarHUTHOTO IOJeH,
Hepuoa M dYacTrora KoiebaHMil B KojeOaTeIbHOM
KOHTYpe, 3aps] M CHJla TOKa B Ipolecce
rapMOHUYECKUX  DJIEKTPOMAarHUTHBIX  KOJIe€OaHMIA,

(I)OKYCHOG pacCTOAHUC U OIITUYCCKAs CHUJia JIMH3bI, ITPpH




OMMCAaHUU MPABUIIBHO TPAKTOBATH (PU3UUECKUI CMBICIT
UCIIOJIb3YEMbIX ~ BEJIMYMH, HX O0O0O3HAUeHHS U
€IUHULbI; yKa3bIBaTh  (QOPMYIbI,  CBS3BIBAIOIIME
MaHHYI0  (U3UYecKyl0  BEIUYMHY C  JPYTUMH

BCIIMYHMHaAMHU

11.5

OnucelBaThb H3Y4EHHbIE KBAaHTOBBIE SBJICHUS U
IpOLIECChl,  HMCHOJIb3YySd  (PU3MYECKUE  BEIMYMHBL:
CKOPOCTb JJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
4yacToTa CBETa, DHEPIUsl U UMIYIbC (OTOHA, MEPUOL
IIOJIypacliaia, SHEPrHs CBA3M ATOMHBIX SAep; IpHU
ONMMCaHUM  NPaBUIBHO  TPAKTOBATh  (PU3UUECKUU
CMBICIT HCIIOJIb3YEMbIX BEIUYHH, UX 0003HAUECHHS U
€IUHULbI;  yKa3blBaTh  (QOPMYINbI,  CBS3bIBAIOIIME
JAHHYI0O  (U3MYECKyl0  BEIMYMHY C  JPYTUMHU
BEJIMYMHAMH, BBIYMCIATh 3HAUeHUE (U3MUECKOH

BCIIMYMHBI

11.6

Ananmu3upoBath (PU3UYECKHUE MPOIECCHl U SBIICHUS,
UCTIONB3Ysd (M3UMYECKHE 3aKOHBI W MPUHIIUIIBI: 3aKOH
OmMa, 3aKOHBI MOCJEN0BATENBHOIO U IMAPAIEIBHOIO
COCAMHEHUS MPOBOAHUKOB, 3aKoH [[xoyns — Jlenua,
3aKOH  JJICKTPOMarHUTHOW  WHAYKIIMU,  3aKOH
MPSMOJIMHEHHOTO PACIIPOCTPAHEHUSI CBETA, 3aKOHBI
OTpaXEHHSI CBETa, 3aKOHbI MPEJIOMJIEHUS CBETa,
ypaBHeHUe OWHITeiHa g (oroddderra, 3akoH
COXpaHEHUs SHEPIUHU, 3aKOH COXPAHEHHS HMITYIIbCa,
3aKOH COXPAHEHUs OJJIEKTPUYECKOTo 3apsaa, 3aKoH
COXpaHEHHUsI MacCOBOTO 4HCINa, ToCTylaTtel bopa,
3aKOH  paJMOaKTUBHOIO  pachajaa; TMpU  3TOM
pa3nuuaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUUYECKOe BBIPAKEHUE W YCIOBUS (TPaHHIIBI,

00J1aCTH ) MPUMEHUMOCTH

11.7

OmnpenensT  HampaBJIeHHME  BEKTOpa  MHIYKIHHU
MarHUTHOIO TOJS IIPOBOJHHUKA C TOKOM, CHIJIBI

Awmrniepa u cuiibel JIopenua

11.8

CtpouTes M ONUCHIBaTH H300pa)KEHHE, CO3/1aBAEMOE

TUIOCKUM 3€pKajioM, TOHKOM JIMH30M1

11.9

BeimmonasTe OKCIICPUMCEHTEI II0 HUCCIICA0OBAHUIO

(1)I/ISI/I‘leCKI/IX SIBJICHUH U IIpoHeccCCoOB C UCIIOJIL30BAHUEM




OpsIMBIX W KOCBEHHBIX HW3MEPEHUU; TIPH OTOM
dopmynupoBarh mpobiemy (3a7ady) W THIIOTE3Y
y4eOHOTO DKCIIEpUMEHTa, COOMpPaTh YCTAaHOBKY U3
MPEUIOKEHHOTO 000pYIOBaHUs, MPOBOJUTH OIBIT U

dopMynHpoBaTh BBHIBOJIBI

11.10

OcymiecTBiIATE NpPsSIMbIE M KOCBEHHBIE H3MEPEHUS
¢uznyeckux ~ BEJWYMH; TPHU  OTOM  BBIOHpAThH
ONTUMAIBHBIN CITOCOO H3MEPEHHs] W HCIOIB30BATh
W3BECTHBIE METO/IbI OLICHKU MOTPEIHOCTEN

U3MEpPEHU I

11.11

HccnenoBars 3aBUCMMOCTH (M3MYECKUX BEIMYUH C
UCIIOJIb30BAHUEM TIPSAMBIX H3MEPEHUN; IpU 3TOM
KOHCTPYMPOBaTh YCTaHOBKY, (uKcHpoBaTh
pe3yabTaThl MOJYYEHHOH 3aBUCHUMOCTH (PH3MUYECKHX
BEJIMYMH B BUJE TaONUIl U rpaduKoB, AeJaTh BHIBOJBI

1o pe3yjibTaTaM HUCCIICAOBAHUA

11.12

Cobmoate mpaBujia 0Oe30MacHOro Tpyda IMpH
NPOBEICHUHM UCCIENOBAaHUNA B paMKax y4eOHOro
JKCIIEPUMEHTA, y4eOHO-HCCIIe10BaTENbCKOM u
MPOEKTHOM  NIEeATENbHOCTHM  C  HCIIOJb30BAaHUEM
U3MEPHUTENBHBIX ~ YCTPOHCTB U J1ab0OpaTopHOro

o0opynoBaHUs

11.13

Pemate pacu€rHble 3amauM ¢ SBHO 3aJlaHHOM
¢usznyeckoii  MOAENBIO,  WCIONB3YsS  (U3HUYECKUE
3aKOHBI M TPUHIIMIIBI; HA OCHOBE aHAJIM3a YCIOBHS
3aJja4i  BHIOMPATh (U3UYECKYI0 MOJIENb, BBIJICISTH
du3nYecKue BETUYUHBI W (QOPMYIIBI, HEOOXOIUMBIS
Uig e€ pelleHus, MPOBOAUTH PACUYEThl M OLEHUBATh
peabHOCTh  MOJIYYEHHOTO 3HaueHUs (U3NYeCcKOi

BCIIMYMHBI

11.14

Pemarn KauyCCTBCHHBIC 3aJa4n: BLICTpanBaTh
JIOTUYECKU HETPOTHUBOPEUUBYIO [ETIOYKY
pacCy)KJIeHM C ONOpOoill Ha W3YyYEHHBIE 3AKOHBI,

3aKOHOMEPHOCTHU U (PU3NYECKUE SBICHUS

11.15

Hcnonb3oBaTh 1pU  pelleHMH  y4eOHBIX — 3aj1ad
COBpEMEHHbIE HMH(POPMALIMOHHBIE TEXHOJOTUM JUIA
NOMCKA, CTPYKTYpUPOBAHUsS, HWHTEPIpETallud U

NpEACTaBICHUS Y4eOHOW M  HaydyHO-IONYJISIPHOMN




uH(opmanuu, MOJIy4eHHOM u3 Pa3IMYHbIX
HCTOYHUKOB; KPUTHYECKU aHaJIM3UPOBAThH

MoTyd4aeMyr0 WHQPOPMAIIHIO

11.16

OOBACHATH MPUHLHUIBI ICHCTBUS MAIllMH, IPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pas3IuyaTb YCIOBHUS HX

0€30IacCHOTO UCI0IL30BaHUS B MMOBCEIHEBHOM KH3HHU

11.17

[lpuBonuTh mHpuMeEpbl BKIaJa POCCHUICKUX U
3apyOeXKHBIX Y4EHBIX-(U3UKOB B Pa3BUTHE HAyKH, B
OOBSICHEHHE TPOIECCOB  OKPYKAIOLIET0 MHpa, B

Pa3BUTUC TCXHUKU U TEXHOJIOTUH

11.18

Hcnonb30BaTh TeOpeTHYECKHE 3HAHHS 1O (U3MKE B
HOBCG)IHGBHOI\/JI KHNU3HU pIn b obecrneueHus
Oe3omacHOCTH Mpu oOpalieHuu ¢ npudopamu U
TEXHUYECKUMHU  YCTPOMCTBAMH, JUISI COXPAHEHUS
300pOBbSI M COONIONCHHS HOPM OSKOJOTHYECKOTO

MOBEJICHHS B OKPY)KAIOIICH cpejie

11.19

PaGotarp B rpymnme ¢ BBIIOJHEHHUEM Ppa3IUYHBIX
COLMAJBHBIX POJIeH, IUIAHUPOBATh PAOOTY TPYIIIHI,
pallOHaJIbHO  paclpesiensaTh  O0f3aHHOCTH |
IJIAHUPOBATh  JEATEIBHOCTh B HECTaHJIAPTHBIX
CUTyallMsIX, a/ICKBaTHO OLIEHWBATh BKIAJ KaXKJIOTO M3
Y4aCTHUKOB TpYIIbl B pPEIICHUE pacCMaTpUBAEMOU

poOIEMBI




IMPOBEPAEMBIE QJIEMEHTBI COJAEPKAHUSA

10 KJIACC

Kopgpa3s
aeJia

Koanposepsiemoro
3J1eMeHTa

HpOBepﬂe MBI€IJIEMEHTBICOACPKAHUSA

OU3UKA 1 METO/IbI HAYYHOI'O IIO3HAHUA

1.1

dusuka — Hayka O IIpupozc. Hay‘IHBIC MECTOAbI
MMO3HAHHA OKPYKAKOIICTO MHUpPA. Ponb OKCIICpUMCHTA
n TCOpPHMHU B IIPOOECCEC IIO3HAHUA  IMPHUPOJIBI.

DKCIEPUMEHT B (U3UKE

1.2

MonenupoBanue GU3NYECKUX SIBICHUH U IPOLIECCOB.
Hayunbie runorespl. @u3nyeckue 3aKOHBI U TEOPHUU.
I'panuIbl TPUMEHUMOCTH (PU3MYECKHMX 3aKOHOB.
[lpunnun coorBerctBus. Poiab u MecTto ¢Qu3MKU B
(bopMUpPOBAaHUM COBPEMEHHOW HAyYHOM KapTHUHBI

Mupa, B npamnqecxoﬁ JeSTeIIbHOCTH JII0AcH

MEXAHUKA

2.1

#i#HPartHH#KMHEMATUKA

2.1.1

MexaHn4ecKoe JABUXKCHHUC. OTHOCUTEIIBHOCTD
MEXaHHYCCKOI'O JABUXXCHMUS. Cucremaorcuéra.

Tpaexropust

[lepememienne,  ckopocTh  (CpedHsIE  CKOPOCTb,
MTHOBEHHAsi CKOPOCTb) U YCKOpEHHE MaTepuaabHOM
TOYKU, WX MPOCKIUH HA OCH CUCTEMBI KOOPIUHAT.

CnoxeHuenepeMeIeHN i U CII0)KEHNECKOPOCTEN

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIMHENHOE
nBukeHne. ['paduku  3aBUCMMOCTH  KOOpIMHAT,
CKOPOCTH, YCKOPEHHMsS, IIyTH U IEepEMEIICHUs

MaTepHaHLHOﬁ TOYKH OT BPEMCHHU

CBobomHOe majienne. YCKOpeHue CBOOOIHOTO

naacHus

KpuponuHueitHoe nBuxeHre. PaBHOMEpHOE IBUKECHHE

MaTepHaHLHOﬁ TOYKHU 10 OKPYXHOCTH.




VYrioBasickopoctb, JHUHEWHaACKOpocTh. llepuon wu

qacToTa. HCHTPOCTpeMI/ITCHBHOGYCKOpeHI/Ie

TexHuueckne yCTpOMCTBA: CHHIAOMETp, IBUKEHHE

CHap4aa0B, HCITHBIC U pCMCHHBIC IICPCaaIN

[Ipaktrveckue paboThl. l3mMepeHne MIrHOBEHHOU
ckopocTH. MccnegoBaHue COOTHOLIGHHS MEXIY
IYTSIMU, TIPOMICHHBIMH TEJIOM 3a MOCJIEI0BATEIbHbIC
paBHBIE MIPOMEXKYTKH BPEMEHU npu
PaBHOYCKODEHHOM  JIBUKEHHUHM  C  HadyaJlbHOU
CKOPOCTBIO, paBHOW Hym0. lM3ydeHue IBUKEHUSA
IApUKa B BS3KOW JKUJAKOCTH. M3ydeHue IBUKEHUA

Tela, OPOIIEHHOTO TOPH30HTAIBHO

22

#HPartt TMHAMIK A

221

IIpunuun otHocutensHocT ["anuiies. IlepBelii 3aK0H

Herorona. MHeprmanbHbIe CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpyHuun cyneprno3unuu cui

223

Bropoii 3akoH HproToHa ajisi MatepualibHON TOYKHU B
MHEpLHATBHON CUCTEME oTcYéTa (MCO).

TperuiizakoHHproTOHAAIIAMaTEpUATTBHBIXTOYEK

224

3akoH BceMHpHOTo TsroreHus. Cuna TsDKECTH.

IlepBas kocMuyeckast ckopocTs. Bec Tena

225

Cunaynpyroctu. 3akoHl yka

2.2.6

Cuna Ttpenns. Cyxoe Ttpenue. Cuna TpeHUs
CKOJIBXEHMSI M cuiia TpeHus nokod. Koapduuuent
Tpenus. Cusa COnpoTUBIICHUS P ABUKEHUHU TeIa B

KNIKOCTHU MJIN Ira3c

227

HOCTYHaTeJ'H)HOG u BpalaTCJIbHOC JBUXCHHUEC

a0COIIOTHO TBép,I[Ol"O TCJl1a

228

MOMEHT cHJIBI OTHOCUTENBHO OCH BpatieHus. [Inedo

cuibl. YcioBus paBHoBecus TBEpaoro tena B MCO

229

TexHuueckne yCTpOWCTBA: MOAIMITHUKK, ABHKECHUE

HCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktraeckue paboThl. M3yuenne nBMKEHUs Opycka

I10 HaKJIOHHOM IIJIOCKOCTH o1 e CTBUEM




HECKOJBKAX cuil. MccnenoBanue 3aBUCHMOCTH CHII
VIOPYrOCTH, BO3HUKAIOONMX B  AeGopMUpyeMoit
NpYKHHE U PE3UHOBOM 00paslie, OT BEIMYMHBI HX
nedopmaruu.
HccnenoBanuneycIoBUHPAaBHOBECHATBEPIOTOTENA,

HMMEIOIIETO0ChBPAILICH ST

#HH#Par##3AKOHDBI COXPAHEHMA B MEXAHUKE

Nmmynse MaTepruaIbHOMN TOYKH, CHUCTEMBI
2.3.1 MaTepHalbHBIX TOYEK. VIMIIylIbC CHUIIBI U U3MEHEHUE
UMIyibca Tena
539 3aKoH COXpaHEHU HUMITYJIbCa B NCo.
o PeaktuBHOE1BUKEHUE
233 PaGoracuisl
234 MoumHOoCThCHITBI
535 Kunernueckass oSHepruss MaTepUalbHOM  TOYKH.
o TeopeMa 0 KWUHETUUYECKON SHEPTUH
[TorenuumanbHas sHeprus. [loTeHuManbHas SHEPrusd
36 yIPYro nedopMUpPOBaHHOM MPYKUHBI.
23 o INoTeHnanpHas3HEPruATENaBOINZUITIOBEPXHOCTU 3EM
M
[lorenuuanbHble 1 HEMOTEHUUANIbHBIE CUJIbI. CBS3b
537 pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHUEM
o MEXaHUYEeCKON SHEPrUu CHUCTEMBI Tel.
3aKOHCOXpaHEHUIMEXaHNUECKOMIHEPIUU
2.3.8 VYrpyrue u HeynpyruecToJIKHOBEHUS
530 TexHudeckrue  yCTpOMCTBA:  JIBMXKCHUE  PAKeT,
o BOJIOMET, KOTep, MPYKUHHBIN MHCTONET
[Ipaktnueckue paboTbl. M3ydeHHe CBSI3M CKOPOCTEH
5310 TeN npu HEYIPYroM yaape.
HccnenoBannecBs3snpabOTHICUITBI c
N3MEHEHHMEMMEXaHUUECKONIHEPIUUTENA
3 MOJIEKVIISAPHAS ®U3UKA 1 TEPMOJNHAMUKA
- ##HPar###OCHOBbBI MOJIEK VJISIPHO-KMHETUYECKOW TEOPUU

3.1.1

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KIUHETUYECKOI




Teopuu. bpoyHoBckoe  nBmkenue.  uddysus
Xapaktep JIBUKEHUSI WU B3aUMOACUCTBUS YaCTHUII

BCIICCTBA

3.1.2

Mogenu cTpoeHus ra3oB, )KUAKOCTEW U TBEPIBIX TEIl
U OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE JITHUX

MoeIen

3.1.3

Macca MOJIEKYIL. Kosmmuectso BEILECTBA.

[TocTostnHas ABoraapo

3.14

TennoBoe  paBHoOBecue. Temmeparypa u €€

n3mepenue. [lkamaremneparyplienscus

Monens wuneansHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYIISIPHO-KUHETUYECKOH  TEOpUHM  HEeaTbHOTO

rasa

3.1.6

AOcontoTHast Temmeparypa Kak Mepa cpeaHei
KUHETHUYECKOH 3HEPruu TeIIOBOIO ABM)KEHU S YaCTHI]

rasza. [llkamaremneparypKensBrna

VpaBuenue Kianeiipona — MenaeneeBa. 3akoH

JanpToHa

I'a30BBIE 3aKOHBI. I/Isonpoueccm B NJICAJIBHOM Ia3€ C
MNOCTOSIHHBIM  KOJIMYCCTBOM  BCIICCTBA: H30TCpMa,

n3oxopa, n3obapa

TexauueckreycTpoiicTBa: TepMOMETp, OapomMeTp

3.1.10

[paktuyeckue pabotel. M3mepeHre Macchl BO3ayxa B
KJIaCCHOM KOMHATe.
HccnenoBanume3aBUCUMOCTUMEKYTAPAMETPAMUCOCT

OSTHUAPA3PCIKCHHOIOra3a

3.2

OCHOBBI TEPMOJIMHAMUKHA

3.2.1

TepmonnHamuueckass cucreMa. BHyTpeHHsIs1 SHeprus
TEPMOAMHAMHUYECKON CHCTeMbl U  CIOCOOBI €€

NU3MCHCHMU A

3.2.2

KomuuectBo TemmoTel u  pabora. BHyrpeHHss

QHCPIHUs OJHOATOMHOTI'O HACAJIBHOTI'O Ira3a

3.2.3

BI/I,I[I:I TCILIoNEepEaavIn : TCIIJIOIIPOBOJHOCTD,

KOHBCKI M, H3JIIY4YCHHUC. TennoéMKoCcTb TCa.




VnenpHas TEILIOEMKOCTD BEILIECTBA.

PacuérkonnuectB ATCIUIOTBINIPUTCILIONCPEaAYC

3.24

IlepBoiit  3akoH TepmMoauHamuku. IIpumeHenue
MEpBOr0 3aKOHA TEPMOJMHAMHUKUA K HM30MPOLIECCAM.

I'paduueckasunTeprnperanuspadoThirasa

3.2.5

TenoBbie ManmHbI. [IpUHIKUIIBL AEHCTBUSI TETLIOBBIX
maumH. [IpeoOpa3oBaHusi SHEPrUM B TEIIOBBIX
ManmHax. KoadduimuenT mose3Horo JAeUCTBUS

(manee — KII/I) TenmmoBoit manmusl. [ukn Kapro u

ero KITJI

3.2.6

Bropoit 3akoH TepmoaumHamuku. HeoOGpaTtumocTthb
MPOLIECCOB B NpUpPOAE. TemnoBble ABHUIATEIIN.

DKonoruyeckre npoOaemMbl TEMIOIHEPTETUKH

3.2.7

TexHu4eckue yCTpOMCTBA: ABUIATENb BHYTPEHHETO

CropaHus, OBITOBOI XOJIOAUJIBHUK, KOHAUIUOHED

3.2.8

[lpakruueckue pabotel.  M3mepeHue  ynenbHOM

TEIIJIOEMKOCTH

33

###Pari## Al PETATHBIE COCTOAHUA BEILECBA. ®A30BBIE

ITEPEXO/1bI

[MapooOpa3oBanne u koHaeHcauws. VcmapeHue u

3.3.1 KUIMIEHHE. YJenbHas TemloTa MapooOpa3oBaHUsL.
3aBUCHMOCTb TEMIIEPATYPhl KUTICHUS OT IaBJICHUS
330 AOCOIIIOTHAsE U OTHOCHUTENbHAS BJIAXKHOCTh BO3/YXa.
o Haceimennsiiinap
Teépnoe teno. Kpucramnmnueckue u aMmop@Hbie Tena.
3.3.3 AHM30TpOnUsl  CBOMCTB  KpucTauioB. JKujkue
Kkpuctajuibl. CoBpeMEHHbIEMAaTEPHAIIbI
A [InaBnenue u KpucTaM3alus. YAeiabHas TEIIOTa
33 nnasneHus. Cyonumanus
3.35 VYpaBHeHueTemI0Borodananca
TexHuueckre ycTpoMCTBA: THTPOMETP U MICUXPOMETP,
336 KJIOPUMETP, TEXHOJIOTHHU TOIYyYCHHS COBPEMEHHBIX

MarepuajioB, B TOM YHUCIC HAHOMATCpUAIOB, U

HaHOTCXHOJIOTUH




[Ipaktuyeckue pabotel. I3MepeHue BIAKHOCTH

3.3.7
BO3/yXa
4 SJIEKTPOAMTHAMUKA
##HPar#t##JIEKTPOCTATUKA
OnekTpuszanus Ten. DIeKTpudueckuil 3apsaa. JBa Buja
1 IIEKTPUYECKUX 3aps/I0B
4.1.2 IIpoBOIHMKY, AUAIEKTPUKH U TIOJIYIIPOBOIHUKI
4.1.3 3aKOHCOXpaHEHUSIIIEKTPUYECKOro3apsaaa
4.14 BzaumopericrBuesapsanoB. 3akoHKynona
DIeKTpruUecKoe ToJe. Hanpspxkénnocts
4.1.5 3JIEKTpUUYECKoro moiis. [IpuHuuMm cyneprno3unuu.
JIvHUM HAPSHKEHHOCTH 3JIEKTPUYECKOTO MO
Pabota cun snexrpocrarudeckoro moiis. [loteHmman.
416 PazHocTenoTeHIINATOB
4.1 [IpoBogHMKM W  JOUAPJCKTPUKA B  MOCTOSHHOM
4.1.7 3JIEKTPUUECKOM oJIe.
JnsneKkrpruieckasnpoHUIIaeMOCTh
OnekrpoéMkocTh. KoHaeHcatop. DJIEKTpOEMKOCTH
4.1.8 ILIOCKOTO KOH/JICHCATOopA.
DHeprus3apsHKeHHOTOKOH/IEHcaTopa
Texnnueckue YCTpOMCTBA: AJIEKTPOCKOTI,
419 3EKTPOMETD, AJIEKTPOCTaTHYECKAs 3anmTa,
o 3a3eMJICHIE 3JEKTPOIpUuOOpPOB, KOHJIEHCATOP,
KCEPOKC, CTPYHHBIN IIPUHTEP
[Ipaktuyeckue pabotsl. M3mepeHue 3meKTpoEMKOCTH
110 KOHJIEHCaTopa
H#H#Par#HITOCTOSTHHBIN DJIEKTPUYECKHWIA TOK. TOKU B
PA3JIMYHBIX CPEAAX
YcnoBus CYILIECTBOBAHHUS MTOCTOSIHHOTO
4.2.1 3JeKTpu4eckoro Toka. Mcrounuku Toka. Cuia Toxa.
4.2 IocTOSHHBIHM TOK
4.2.2 Hanpspkenue. 3akon Oma Juis ydacTka Lenu
423 DIeKTprUUecKoe CONPOTHUBIICHUE. VYnensHoe

COIIPOTHUBJICHUC BCIICCTBA




424

HOCHGHOB&TGHBHOG, mapaj€JIbHOC, CMCHIAaHHOC

COCAUHCHUC ITPOBOJHUKOB

4.2.5

Pabora »snekrpuueckoro Toka. 3akoH JDkoyas —

Jlenna

4.2.6

MOH.IHOCTBSJ'IGKTPH‘ICCKOFOTOK&

4.2.7

anekTpoaBuKymas cuna  (mamee — DIC) wm
BHYTPCHHEE CONPOTHBIICHHE WCTOYHHKA  TOKa.
3akoHOMa A OTHOW (3aMKHYTOM )

anexTpudeckonnenu. Koporkoesamblkanue

4.2.8

QHCKTpOHHaSI MNpoOBOAUMOCTD TBépI[LIX MCTaJJIOB.
3aBUCHMOCTh COIIPOTHUBJICHUA MCTaJIJIOB oT

Temneparypbl. CBepXIpoBOIMMOCTD

4.2.9

OnexkTpuueckuii  TOok B Bakyyme. (CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[MonynpoBoguuku. CoOcTBEHHass W TpPUMECHas
MPOBOJAMMOCTh MOJYHPOBOJHUKOB. (CBOICTBa p-n

nepexona. [lomynpoBoIHUKOBBIETPHOOPHI

4.2.11

DJIEKTPUYECKU I TOK B JJIEKTPOIUTAX.

3JICKTpOJ'II/ITI/I‘{eCKaH JUucconuanus. 3J'IeK1'pOJ'II/I3

4.2.12

DJEeKTpuYecKkuii TOK B razax. CaMOCTOATEIbHBIN M
HECaMOCTOSITEeIbHBIN paspsiz.
PaznuunbieTHIIBICAMOCTOSATEIBHOTOPA3PSAA.

Momnaus. Ilinasma

4.2.13

TexHudeckue yCTpOMCTBA: aMIIEPMETP, BOJIBTMETP,
peocTaT, UCTOYHUKUA TOKA, JJIEKTPOHArPEBATENIbHBIC
npuOopBkl, 3JIEKTPOOCBETUTENbHBIE npuoopHI,
TEPMOMETP  CONPOTUBJIEHUS, BaKyyMHBIM JUO.,
TEPMHUCTOPHI u ($OTOPE3UCTOPHI,

MOJYIPOBOHUKOBBIN TUO/I, TAJIbBAHUKA

4.2.14

[pakruueckne pabotel. M3ydeHme CMEIAHHOTO
COCMHEHHUSI PE3UCTOPOB.
Nzmepenne D/1C MCTOYHMKA TOKA U €TO BHYTPEHHETO

conporuBienus. Habmonenunesnekrponnsa




11 KJIACC

Koapasna KoanposepsiemorosJ
IIpoBepsieMbledie MEHTBICOIEPKAHUS
eJsa e€MEeHTa
4 OJIEKTPOAMHAMUKA
#H#HPart#H#MATHUTHOE TIOJIE. DJIEKTPOMAI'HUTHAS MHAYKIUA
[TocTosiHHBIE MAarHHuTBHI. BzaumopeiicrBue
31 ITOCTOSTHHBIX MarHUTOB
MaruuTHOe nose. BeKrop MarHuTHOM WHIyKIHH.
[Ipuanun cynepno3uuuu. JIMHUM MarHUTHOMN
432 WHIYKIHU.
KapTruHanmHUNMarHu THOM M H YK U U OJISIIIOCTOS
HHBIXMAarHuTOB
MaruuTHO€ 10J€e NMPOBOJHKUKA ¢ TOKOM. KapTuHa
JUHUHN MO JJIMHHOIO IPSIMOTO MPOBOJHUKA U
433 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKU C
TOKOM. OnsiTOpcrena.
B3anmoielicTBUENPOBOJHUKOB C TOKOM
434 Cuna Amnepa, €€ MOJIy/Ib U HalpaBJeHUE
4.3 Cuna JlopeHua, €€ MOIynb W HalpaBJICHHE.
4.3.5 JIBM>KEeHME 3apsDKEHHOM YacTHIbI B OJHOPOIHOM
MarHuTHOM Tosie. PaboracunsiJlopeniia
4.3.6 SIBIIEHNE3IEKTPOMArHU THOMMH TyKIIU U
4.3.7 [loTokBeKTOpaMarH U THOMMH YKL U
OJAC wuHAyKMH. 3aKOH BJIEKTPOMArHUTHOM
438 naaykuuu dapanes
BuxpeBoe snekrpuueckoe nose. JIC uHAYKIUN
439 B IIPOBOJHHUKE, ABHXKYLIEMCS IIOCTYIIATENbHO B
OJIHOPOIHOM MarHUTHOM I10JI€
4.3.10 [IpaBunoJlenua
NunykruBHOCTh. fBieHUe camouHAyKiuu. D JC
4341 CaMOMH TyKLIU U
4.3.12 DHeprus MarHUTHOTO MOJIsl KATYIIKA C TOKOM
4.3.13 DJIEKTPOMarHUTHOETIOJIE




Texanueckue YCTpOﬁCTBai IIOCTOAHHBIC MarHUTHI,

4.3.14 JJIIEKTPOMAarHUThI, 3JIEKTPOIBUTATEIIb, YCKOPU TEJIU
3JIEMEHTapHBIX YaCTULl, *HAYKIINOHHAs [1€Yb
[lpaktnueckue paboTbl. M3yueHMe MarHUTHOTO
MOJIs KaTYIIKK C TOKOM. MccrnenoBanue neicTBus

4.3.15 IIOCTOSIHHOTO MAarHuTa Ha pPAMKy C TOKOM.

I/ICCJ'Ie,I[OBaHI/IefIBJ’IeHHHSHCKTpOMaFHHTHOfIHH,HYK

109701
5 KOJIEBAHMA 1 BOJIHBI
###HParttMEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHUA
KonebarenbHas cucrema. CBobOoHbBIE
5.1.1 KOJICOaHUSI. I"apmonunueckue KoJIeOaHHSI.
[lepuon, yacrora, amrniutyaa u QazaxoneGaHuit
5.1.2 [Ipy>)xnHHBIIMAITHUK. MaTeMaTH4eCKHIMasTHUK
YpaBHeHue TApPMOHUYECKUX KoJIeOaHU.
5.1.3 Kunematnueckoe W OUHAMHYECKOE OIIMCAHUE
KOJIeOATEbHOTO JIBUKEHUS
[IpeBpamierne SHEPruM TPU TAPMOHHYECKHX
s 14 konebanusx. CBA3p aMIIUTYABl  KoJeOaHUM
o MCXOAHOM BEIMYUHBI C AMILUIUTYAAMH KOJIeOaHU I
€€ CKOPOCTH U YCKOPEHHUS
5.1 KonebarenbHblit KOHTYD. CBoOonHBIE
AJICKTPOMAarHUTHBIE KOJEOaHWs B HJICATLHOM
S 1 KoJiebaTeIbHOM KOHTYpE.
o AHanorusMexyMexXaH i YeCKUMU u
AJIIEKTPOMArHUTHBIMUKOJICOAHHSIMHU.
®opmynaTomcona
e 3aKOH COXpaHEHHUs DHEPrud B  HUJICATHBHOM
o KOJIeOaTEIIbHOM KOHTYpE
BeinyxaeHHble  MexaHW4Yeckue  KosieOaHwHsl.
5.1.7 Pe3onanc. Pe3onancHas KpUBasl.
BeIHYXIeHHBIEIEKTPOMArHU THBICKOTIEOaH U L.
518 [lepemennbIi TOK. CunycounanbHbIN

IIEPEMEHHBIN TOK.




MOHJ,HOCTB INEPEMEHHOI0 TOKaA. AMHJ'II/ITy,Z[HOC n

5.19 JEHCTBYIOLIE  3HAYEHUWE  CHJIBI  TOKa U
HaIPSHKCHUS
Tpancdopmatop. IlpomsBoacTBo, mepemada u
noTpediieHue IIEKTPUIECKOM SHEPTHH.

S 110 DKOJOTHYECKHE PHUCKA TIPH  IPOU3BOJICTBE

o AIEKTPUUECKOM SHEPTHHU. Kynbrypa
M CITOJI30BAHUS AJIEKTPOIHEPTHHU B
IOBCEIHEBHOMN KU3HU

5111 Texnuueckue YCTpOMCTBA: ceiicmorpad,

o AJIEKTPUYECKU I 3BOHOK, TUHUH JICKTpOIepe1ad
[MpakTrdeckue paboTHL. HccnenoBanue
3aBHCHUMOCTH TIEPHOJIa MaJbIX KOJICOAHWH Tpy3a

s 112 Ha HUTH OT JUIMHBI HUTH W Macchl TIpysa.

Hccnenopanue MNEpECMCHHOI0 TOKa B LCIHU U3
IMOCJICIOBATEIBHO COSAUHEHHBIX KOHJCHCATOopa,

KaTYLIKd U pe3ucTopa

5.2

#HHParHH#MEXAHUYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHBI

Mexannueckue BOJIHBI, YCIIOBU S
e pacrpoCcTpaHEeHHUs.. Ilepuon. CxopocThb
o pacnpocTpaHeHMsl U JAJvHa BoJIHBL. [lonepeunsie
U MPOAOTIBHBIEBOIHBI
599 ###Par#t##  Unatepdepennus u  nudpaxaus
o MEXaHUYECKUX BOJH
523 3Byk. CkopocTh 3ByKa. [pOMKOCTH 3ByKa.
o Bricoratona. TemOp3ByKa
DJIEKTPOMarHUTHBIE BOJIHBI. Y CIOBUS U3JIy4ECHUS
524 AJEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus
o BEKTOpOB E, B 1 v B 2JIEKTPOMarHuTHON BOJIHE B
BaKyyMme
CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPAXKEHHUE,
505 MpETOMJIEHHUE, MOJIApU3aI s, 1 pakums,
o HHTEpPepeHITUS.
CKOpOCTB3JIEKTPOMAarHu THHIXBOJIH
5.2.6 [llkana »nexkTpoMarHUTHBIX BOJIH. [IpumeHeHue




SJICKTPOMarHMTHBIX BOJIH B TEXHUKE U 6I>ITy

5.2.7

HpI/IHIII/IHLI paI[I/IOCBSIBI/I nu TCIICBUACHU .
Pagnomoxanusi.
DJIEeKTpOMarHuTHOE3arpsi3HEeHUEOKp Yy aroLencp

enbl

5.2.8

Texuuueckue yCTpOHCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YIbTPa3ByKOBas IUArHOCTHKA B
TEXHUKE M MEIUIMHE, pajap, paJluolpUEMHUK,

TEJEBHU30D, aHTeHHa, Tenedon, CBU-neun

5.3

#HH#HPar#H#OIITUKA

5.3.1

IIpsiMonuHEWHOE paclIpoCTpaHEHUE CBeTa B

oAHOpOHOM cpene. JIydcBera

532

OtpaxkeHue cBeTa. 3aKOHBl OTPAXEHUsS CBETA.

IToctpoeHre M300paKEHNH B IUIOCKOM 3epKaIe

5.33

[penomnenrie cBera. 3aKkoHbI TPEIOMIIEHUSI CBETA.

AOCOTIOTHBIMITOKA3ATEBITPEITIOMIICHHU S

5.3.4

Ilomaoe BHyrpenHee orpaxeHue. [IpenenbHbId yroiu

MOJTHOTO BHYTPEHHETO OTPaKECHHUS

5.35

Mucnepcust cera. CrloXxHBIM coctaB 0enoro

cBerta. [[Ber

5.3.6

Cobuparonmmie ¥ paccerBarouie JTUH3bI. ToHKas
auH3a. DOKYCHOE pACCTOSIHME M ONTHUYECKas
cuia ToHko# nuH3bl. [locTpoenune nzobpakeHui
B COOMparOIMX M pacCeMBAIOUMX JHH3aX.
dopmyna TOHKOU JIMH3bL. Y BEJIMUCHUE,

JlaBaeMOEINH30M1

5.3.7

[TpeaenbImpuMEeHMMOCTUTEOMETPUYECKOM OTTTUKH

5.3.8

Hutepdepenius CBETa. KorepenTHsie
MCTOYHUKU. YCIIOBUS HAONIOACHUS MAaKCUMYMOB
U MUHMMYMOB B MHTep(EpEHLHMOHHOW KapTUHE

OT ABYX CI/IH(l)aBHLIX KOTCPpCHTHBIX HCTOYHHKOB

5.3.9

Hudpakuus cera. JudpakuuoHHas pemerka.
VYcinoBue HaOMIOACHUS TIaBHBIX MaKCHMYMOB

npu MnmaacHUM MOHOXpOMATUYCCKOIO CBCTAa Ha




TU(PAKIIMOHHYIO PEUIETKY

5.3.10 [onspusanusceera
Texnnueckue YCTpOMCTBA: OUKHU, myna,
S311 ¢dotoanmnapar, MPOEKLUMOHHBIN amrapar,
o MHUKPOCKOII, ~TEJECKON, BOJIOKOHHAs ONTHKA,
Tu(dpaKinOHHAs PEIETKa, TOISIPOUT
[Ipakrudeckue pabotel. M3mepeHue mokazaTens
IIPEJIOMIICHHUSL. HccnenoBanue CBOICTB
5.3.12
U300paXeHU I B JIMH3aX.

Habmonenneaucnepcurcpera

BJIEMEHTHI CIIELIMAJIBHOM TEOPUU OTHOCUTEJILHOCTU

['panutbr MPUMEHUMOCTH KJIaCCHYECKOM
MEXaHUKH. Iloctynatel TEOpUH
6.1 OTHOCHUTEJIPHOCTH: WHBAPUAHTHOCTH  MOJYJIS
CKOpOCTM  CBeTa B  BakyyMe, IPUHIIUII
OTHOCHUTEJILHOCTU DUHIITeHHA
0 6.2 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
' 3amensieHue BPEMEHU U COKpAIICHUE JTUHBI
6.3 DHeprus 1 UMIYIbC CBOOOTHON YaCTHIIBI
CBsi3b Maccbl C DHEpPrU€l HW HUMIYIbCOM
6.4 CBOOOIHOM YaCTHUIIBI.
DHEPrUAMOKOsICBOOOTHONIACTUIIBI
7 KBAHTOBAS ®U3UKA
DJIEMEHTBI KBAHTOBOM OIITHUKH
®oronbl. Popmyna I[lnanka cBsI3U SHEPrUU
7.1.1 doToHAa ¢ €ro  YacToToW. DHEeprus u
UMIYIIbCPOTOHA
710 OtkpeiTHe W ucchegoBanue  doTtodrddekra.
7.1 o Omnpitel A.I'. Croneroa. 3akoHbl(hoTOdPeKTa
713 VYpaBHenne OuHmmeHa s doTodrddekra.
o «KpacHas rpanuna» gorospdexra
7.1.4 Hapnenune cBera. OmeiTel ILH. JleGenera
7.1.5 XuMunueckoenelcTBUeCBETa
7.1.6 Texuuyeckue YCTPOUCTBA:! boTOdNIEMEHT,




doTOmaTUMK, COJIHEUHAs OaTapesi, CBETOANO

7.2

CTPOEHME ATOMA

7.2.1

Mopens aroma Tomcona. OnbiTel Pezepdopna mo
HCCIIEOBAHUIO CTPOCHUS aTOMa.

[InanerapuasimoaenbaromMa

7.2.2

Ilocrynatel bopa. M3nydenune u normiomeHue
(OTOHOB NpU IEPEXoJe aTOMa C OJHOIO YPOBHS
JHEPIuU Ha JIPYTOM. Buneicniekrpos.

CrekrpypOBHEHIHEPrMMaTOMaBOI0POJA

723

BonnoBeie cBoicTBa yactull. Bosnnsel ne bpouis.
Kopnyckynsipao-BonHoBoU ayanusm. dudpakius

AJIEKTPOHOB Ha KPUCTAJLIAX

7.2.4

CrnonTa"HHOe u BBIHYKACHHOC H3JTy4CHUC.

YcTpoilcTBO M mpUHIKI PabOTHI J1a3epa

7.2.5

TexHu4eckne yCTpOWCTBA: CIEKTPAJIbHBIA aHAIN3

(CTIeKTpOCKOIT), J1a3ep, KBAaHTOBBI KOMITBIOTED

7.2.6

[Ipakruueckue paboTHI. HaGmonenne

JIMHENWYaTOro CIEeKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTto bl Ha6J'IIOIICHI/I}I n perucrpanuu

SJICMCHTAPHBIX YaCTUIL]

7.3.2

OTkpbITHE pazmOaKTUBHOCTH. OnbITHI
Pesepdopna  mo  ompenmeneHuro  cocraBa
panvoakTUBHOrO u3nydenus. CBoiicTBa ambda-,
Oera-, raMMa- u3Iy4eHusl. Bnusaue

PaaArOaKTUBHOCTH HA )KMBbIC OPraHU3MbI

7.3.3

OTtkpeiTHE TNpoTOHAa M HelTpoHa. HyknoHHas
monens sapa  leifzenbepra —  lBaHeHko.

3apsasapa. MaccoBoeuuncnosiapa. M3oTonsl

7.3.4

Anbga-pacnaa. DIEKTPOHHBIH W TMO3UTPOHHBIN
Oera-pacrma. l'amma-uznydenue. 3akoH

pPaanoOaKTHUBHOTO paciiajia

7.3.5

OHeprus CBS3M HYKIIOHOB B sape. SnepHbie

cuibl. Jledekr maccel sapa




7.3.6

S nepublie peakiuu. JleneHne u CUHTES sIep

7.3.7

Snepuelii  peakrop. TepMOsSAEpHBIA  CHHTE3.
[TpoGyieMbl ¥ TTEPCIIEKTUBHI SACPHON SHEPTETUKH.

SKOJIOFI/I‘ICCKI/ICaCHeKTBIHﬂepHOﬁ3HCpTCTHKH

7.3.8

BJ'IGMGHTapHBIe YaCTHIIbI. OTKpBITI/Ie IMO3UTPOHA.

CDYH,Z[aMeHTaJ'ILHbIC B3aNMMOJEHCTBUS

7.3.9

Texnuueckne yCTpoicTBa: JO3UMETpP, KaMmepa

Bunbcona, siiepHblil peakrop, aToMHas G6omba

7.3.10

[Ipaktuueckue paboTel. HccnemoBanme TpeKoOB

qacTH1] (110 TOTOBBIM (hoTOTrpadsiM)

OJIEMEHTBI ACTPOOU3NKHA

8.1

Bun 3Bé3nnoro Heba. Co3Besnus, spKue 3BE3HI,

IJIAHCThI, UX BUIUMOC JIBHKCHHUC

8.2

Conneunast cucrema. [lmaHeTbl 3eMHOM IpYNIIBI.
I1aHeThI-TUTAaHTBl U WX CIyTHUKU, KapJIUKOBBIC

mwiranetsl. ManbsieTenaCoIHEYHON CUCTEMEL

8.3

Comune, dotochepa n armocepa. CosHeuHas

AKTUBHOCTb

8.4

Ucrounuk suepruun ComHiia v 3BE311

8.5

3BE3bI, UX OCHOBHBIC XapaKTEPUCTHUKHU: Macca,
CBETHUMOCTb, paauyc, Temmeparypa, 150:¢
B3aMMOCBsI3b. Jlnarpamma «CreKrpanbHblii KJ1acc —
CBETHUMOCTD. 3BE3 1Bl IJIaBHOM
IMOCJICIOBATEIBHOCTH. 3aBHCHMOCTh «Macca —
CBETHUMOCTD» JilIE: | 3BE3 TJIaBHOM

IoCJIC10BaTCIIbHOCTH

8.6

Buyrpennee ctpoenne 3BE3n. CoBpeMeHHBIE
NpCACTABJICHUA O IMPOUCXOXKICHHUHU U 3BOJIIOIUUA

CoaHna 1 3B€31. DTabDKU3HU3BE3T

8.7

Mueunsiit Ilyrs — Hama [Manakruka. CriupanbHas
cTpykrypa [lamaktuku, pacnpeneneHue 3BE3,
raza u nsuin. Ilonoxxenne n neuxenne ConHua B

I'anmakruke. IInockas u cepuyeckast

HOaCUCTEMBI | alTaKTH KU




Tunpl rajakTHK. PaI[I/IOFaJ'IaKI‘I/IKI/I N KBa3aphbl.

5.8 UYEpHble AbIPBI B AApaX TaJIAKTUK
Bcecenennaa. Pacumpenue Bcenennoil. 3akoH
XaOb6ma. PasOeranme ramaktuk. Bospact wu
8.9 pannyc Bcenennoii, Teopust bosblioro B3pbiBa.
Mopenb «ropsueii BcenieHHON.
PenukroBoensnyuenue
Macmrrabnas CTPYKTypa Bcenennoti.
8.10 MeraraiakTuka. Hepenm€nnnie poOIEeMbI

ACTPOHOMHUH




YYEBHO-METO/MYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

AsTtop(b1):Mskumes I'.4., bByxosues b.b., Corckuii H.H. / ITox pen.
[NapdentreBoit H.A.

Mockaa: [Ipocsemienue, 2023

METOJANYECKHUE MATEPHAJIBI IJISA YUUTEJIA
[Toco6ue "Iloypounsie pazpadotku. 10 ki1." u "®duzuka. [loypounsie pazpaboTKu.
11 kmacc"

aBropa l0.A. CaypoBa, munusa YMK:YMK "Knaccuueckuii kypc"I'. 1.

Msikumies, 10 k.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI UPECYPCBI CETU
UHTEPHET
https://drive.google.com/file/d/OBw_{54pvrx EtT 19RRHd0ZFp6ZDQ/view ?pli=1

https://drive.google.com/file/d/OBw_f54pvrx EtZFhHZGEzZk51QTQ/edit?pli=1



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 256233904371995990837526139856067300059550830077
Bnageney KasaHuyesa Onkra HuKonaeeHa

OedcTevTened C05.11.2025 no 05.11.2026
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