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Pabouas nporpamma MOY Jluneir NeS5 um. O. A. I'arapuna r. Boarorpaga 1mo
npeamery «DPusnka» Ha YpoOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS COCTaBJIICHA Ha
ocHoBe TpeGoBaHmii K pe3yabTaTaM OCBOCHHS OCHOBHOW 00Opa3oBaTelbHOM
IporpaMMbl OCHOBHOTO 0O0IIEro o0pa3oBaHWs, MPEACTAaBICHHBIX B DenepanbHOM
roCyJapCTBEHHOM 00pa3oBaTEeIbHOM CTaHIApTe OCHOBHOTO OOIIEro oOpa3oBaHUs, a

TAKXKC IIpOrpaMMbI BOCITUTAHHA.

HOACHUMTEJBHASA 3AIINCKA

JlanHast mnporpamMa 10 (U3UKE OCHOBHOro oOIero oOpa3oBaHUs
pa3paboTaHa B COOTBETCTBUU C TpeOoBaHUsIMU OOHOBIEHHOTO denepaibHOTO
roCy/1apCTBEHHOI0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOT'O O0OIIEr0 00pa30BaHus
(@I'0OC O00) u ¢ yuérom mporpaMmbl OCHOBHOTO o01iero oopazoBanus (IIOOIT
000) MOY Jlurieit NS um. 0. A. T'arapuna r. Bonrorpana.

[Tporpamma no ¢usmke onpenenser 00s3aTeNbHOE MIPEIMETHOE COJEpKaHUE,
YCTaHABIIMBAET PEKOMEHIyEMYIO MOCIIEI0BATEIbHOCTh U3yUEHUSI TEM U Pa3/IeIoB
y4eOHOro mpeaMmeTra ¢ y4ETOM MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€il,
JOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOEHHOCTEH  O0y4YaroIIMXCH.
[Iporpamma mo ¢usuke na€r mpeicTaBIEHHWE O IENAX, COJEp)KaHWHU, OOIIei
CTparerud OOydYeHMs, BOCIUTAHUS M Pa3BUTHS OOYYAIOIIUXCS CPEIICTBAMHU
yaeOHoro npeamerta «Dusnkay Ha yriryOIEHHOM YpPOBHE.

N3yuenue kypca (usuku yriyOJEHHOTO YpPOBHS MO3BOJSET peajn30BaTh
3aauu Mpo¢eCcCHOHAIILHONW OpUEHTAIIMH, HAMPaBJICHO Ha CO3JaHUE YCJIOBHMM IS
MIPOSIBJICHUSI CBOMX HMHTEJUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM
oOyyJarommmcsi, KOTOpble HEOOXOAMMBI JUIsl TPOJOJDKEHUsT 00pa3oBaHUS B
opraHu3anusx Mpo(ecCHOHATFHOTO 00pa3oBaHMsI 10 PA3IMYHBIM  (UBHKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B mporpaMmMe mno (u3MKe ONpenessoTCs IUIAHUPYEMBbIE  pPE3YJIbTaTbhl
OCBOCHHMS Kypca (hU3MKU Ha YPOBHE CPETHETO 00111ero 00pa3oBaHus: JUYHOCTHBIE,
MeTanpeaMeTHbIe, TMpeaMeTHeie (Ha  yrayOnéHHom  ypoBHe). HayuHo-

METOJIOJIOTUYECKON OCHOBOM st pa3paloTKu TpeOOBaHUM K JHMYHOCTHBIM,



METANpeAMETHBIM U MPEAMETHBIM pe3ysibTaTaM O0O0yYaroIMXCs, OCBOMBILIHX
nporpaMMmy T0 (U3MKE Ha YPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yriayOnEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIA OJIXO/.

[Iporpamma no (pu3uKe BKIKOYAET:

IUTAHUPYEMBbIE PE3yJbTaThl OCBOEHUS Kypca (u3uku Ha yriyOnéHHOM
YPOBHE, B TOM UHUCJIE IPEAMETHBIE PE3YJIbTATHI 10 rojlaM 00yUEHUS;

cofiepkanue yueOHoro npeamera «dusukay mo rogam o0ydeHHs..

[IporpaMmma mo ¢Qu3uke HMEET TNPUMEPHBIN XapakTep U MOXET ObITh
WCIIOJIb30BaHa YUUTEIAMU (DU3UKH JIJIS1 COCTABICHHUS CBOMX PA0OUUX MPOTPAMM.

[IporpamMma no ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUUTENIEH U
IOPEJOCTaBIsAECT BO3MOXKHOCTH U pEaju3alud Pa3IU4HbIX METOIUYECKUX
MOJIXO0B K TMpernofaBaHUi0 (U3UKKA Ha YIIIyOJIEHHOM YPOBHE MPHU YCIOBUH

COXpPAaHCHHA 00s13aTeIbHOM YaCTH COACPpKaHUA KypcCa.



OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

®du3uka Kak Hayka O HauOosiee OOIIMX 3aKOHaX NPUPOJBI, BBICTyHas B
KauyecTBe y4eOHOro MpeAMETa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUi 00 okpy:xatorieM Mupe. [IIkonbHbIN Kypc GU3UMKHU — CHCTEMOOOPa3yIOIIHiA
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPU3MUECKHUE 3aKOHBI
JeXaT B OCHOBE TIPOILECCOB M SIBICHWHM, M3ydyaeMbIX XUMHUEH, OHOJIOTHEH,
dbusznyeckolr reorpadueii u actpoHomued. Mcmonp3oBaHME W aKTHBHOE
npuMeHeHne (U3UYECKUX 3HAHUW OMPENeNUIO XapakTep W OypHOE pa3BHUTHE
pPa3HOOOpa3HBIX TEXHOJOTHA B cdepe HHEPreTHKH, TPaHCIOpPTa, OCBOEHUS
KOCMOCAQ, IMOJIyYeHHUs] HOBBIX MaTepUaNIOB C 3aJaHHbIMH CBOMCTBaMu. M3ydeHue
(U3MKKM BHOCUT OCHOBHOM BKJIaJ B (OPMUPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyuyaroiierocsi, B GOpMHPOBAHUE YMEHUU MPUMEHSATH HAyYHBIN
METO/1 MIO3HAHUS TIPU BBIOJIHEHUH UMH YUYE€OHBIX UCCIIEI0BaHUM.

B ocHOBY Kkypca (u3nku Ha ypoBHE CpelHEro oOLIero 00pa30BaHUs MOJI0KEH
pAI UAEH, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoesa yenocmnocmu. B COOTBETCTBHM C HEH KypC SIBISIETCS JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKHUT MaTepuaj U3 BCeX pa3lenoB (U3HUKH, BKIIIOYAET Kak
BOIIPOCHI KJJACCUYECKOM, TAK M1 COBPEMEHHOM (DU3HUKHU.

Hoea z2enepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (QU3MKH
o0beUHEH BOKpPYr (¢u3nueckux Teopuil. Benymmm B Kypce sBIsieTcs
(opMupOBaHHE MPEJICTABICHUM O CTPYKTYpPHBIX YPOBHSIX MAaT€pHH, BELIECTBE U
ToJIe.

Hoea cymanumapuszayuu. EE peanuzanus TpeanosiaracT HMCHOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (U3MUYECKON HayKH, OCMBICICHHE CBS3M Pa3BUTHUS
¢u3ukn ¢ pa3BuTHEeM OOILIECTBAa, a Takke C  MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMHU M 3KOJOTHUYECKUMHU MTPOOIEMaAMHU.

Hoea npuknaonon nanpaenennocmu. Kypc usuku yriry0iaEéHHOTO ypPOBHS
MIPEANOSIAraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUWIOKEHUN HM3YYEHHBIX TEOpPHM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTCs Ha
YpOBHE OOHIMX MPEACTaBICHU U COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, U

TCXHOJIOTHH.



Hoea 3konocuszayuu peanusyercs TMOCPEICTBOM BBEACHUS DJIEMEHTOB
CollepKaHUs, MOCBSIIEHHBIX 3KOJOTMYECKHMM Mpo0JIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKU U TEXHOJOTHH, a Takke OOCYXKIeHHUS
po0JIEM pallOHATBHOTO MPUPOJONOIB30BAHMS U HKOJIOTHYECKOI 0€3011aCHOCTH.

OcBoeHue cofiepkaHusi MPOrpamMmbl Mo (U3HUKE JOIHKHO OBITh MMOCTPOCHO Ha
IPUHIIMIIAX CUCTEMHO-IEATEILHOCTHOTO noaxona. s Gusuku peanuzamus 3TUX
MPUHIMIIOB 0a3UpPyETCs HA UCIOJIb30BAHUU CAMOCTOSITENIBHOTO IKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYIoIEero ¢akropa ydeOHOro rmporecca. s yrimyOnéHHOro
YPOBHSI — 3TO CHCTEMA CAMOCTOSITEIBHOTO YUYEHHYECKOIO HKCIIEPUMEHTA,
BKJIFOYAIOUIETO (POHTAJbHbIE YYEHUYECKHE OIbITHI NPU H3YYEHHUU HOBOIO
MaTepuaia, 1abopaTopHbie padoThl U pabOThI MpakTukyma. [Ipyu 3TOM BO3MOXKHBI
nBa croco0a peanu3zanud  (PU3MUECKOrO0 TNpakTUKyMa. B  mepBom  ciydae
PaKTUKYM mpoBoAuTcs 160 B kKoHie 10 m 11 kimaccoB, a1ubo mocse mepBoro u
BTOPOTO NOJYroAui B KaXJOM U3 3THUX KiaccoB. Btopoill cmoco6 — 3T10
UHTETpalus padoT NpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboT, KOTOpHIE
OpOBOASATCA B Ipolecce u3ydeHus pasaena (temsl). Ilpu sTom mox pabotamu
MPaKTUKyMa MOHUMAETCSl CAMOCTOSITEIIbHOE MCCIEA0BAHUE, KOTOPOE MPOBOIUTCS
10 pPyKOBOJACTBY CBEPHYTOr0, 0000UIEHHOTO BUAA 0€3 MOIIaroBOi MHCTPYKIIMH.

B mporpamme mno (¢u3sMke cuUCTEMa YYEHHMYECKOTrO OSKCIEpPUMEHTAa,
7a00paTOPHBIX padOT W MPaKTHKyMma MPEACTaBJICHA €ANHBIM mepeuHeM. Bridop
TEMATUKHU JJI1 3TUX BHUJIOB YUYEHUUECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOTO MpoLecca UCXOS U3 0COOCHHOCTEH MOYPOYHOTO
IJIAHUPOBAHMS U OCHallleHus kaOuHera ¢usuku. Ilpu sToM oOecneunBaercs
OBJIaJICHHE OOYYalOUMMHUCS YMEHHUAMH TPOBOJUTH NPSIMbIE U KOCBEHHBIC
U3MEpEHUs], UCCIENOBAaHUS 3aBUCUMOCTEM (PU3MUYECKMX BEJIMYMH U MOCTAHOBKY
OMBITOB IO MPOBEPKE MPEAJIOKEHHBIX THUIIOTES.

bonpuioe BHUMaHWE YAENSETCS PELICHHIO PACUYETHBIX M KAYECTBEHHBIX
3anay. Ilpu »TOM ISt pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3aJla4d C SIBHO
3aJIaHHOW W HESBHO 3aJIaHHON (PU3MUECKOW MOJIEIBIO, TIO3BOJISIFOIINE MTPUMEHSTh
V3YYEHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OJHOIO pas3fieiia Kypca, Tak H

HHTCTPpUPYA IPUMCHCHHUC 3HAaHUU U3 Pa3HbIX PaA3aCIIOB. I[J'I}I Ka4C€CTBCHHBIX 3aaa4



OPUOPUTETOM SBJISIOTCS 3aJaHUsl Ha OObBSICHEHUE/TIPECKa3aHhe MPOTEKaAHUs
bu3HUecKnX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TPEOYIOIIHUEe BhIOOpa
bu3ruecKoil MOAENHU JUIsl CUTYalluy TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanusmu DPI'OC COO k maTepuaiIbHO-
TEXHUYECKOMY OOECIEYeHHI0 y4eOHOro mporecca Kypc (QU3MKH YriayOa&HHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JTOJKEH U3y4aThbCsl B YCIOBUSX
npenMeTHoro kaOuHeta. B kabunere (uU3HKM [TOMKHO OBITH HEOOXOIHMMOE
nabopaTopHoe 00OpYyJIOBaHWE [IJIsi BBIMOJIHEHUSI YKA3aHHBIX B Iporpamme Io
bu3NKe y4EeHHMYECKHX OIBITOB, JIAOOPAaTOPHBIX PAbOT W paboOT MpakTUKyma, a
TaKXKe JIEMOHCTPAIlMOHHOE 000pYyI0BaHHE.

JIeMOHCTpallMOHHOE  000pyJOoBaHUE (QOPMHUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAQJIBHON JOCTaTOYHOCTH U OOECIeYMBAaET MOCTAHOBKY
NEPEUUCICHHBIX B MporpaMMme M0 (U3MKE KIIOUEBBIX JEMOHCTPAIMM IS
UCCIIEJIOBAaHUSI ~ U3yYaeMbIX  SIBJICHMM M  IPOLECCOB, OMIHMPUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMEHECHUH.

JIabopartopHoe 0OOpyAOBaHME [UIsl YUYEHHYECKHMX MPAKTUYECKUX padoT
dopMupyeTcss B BHAEC TEMaTHYECKUX KOMILUIEKTOB M oOecreunBaeTcss B pacuére
OTHOTO KOMITJIEKTa Ha JBYX OOydYarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
J1a00paTopHOTO 000PYNIOBaHUS JOJKHBI OBITH TIOCTPOSCHBI Ha KOMILJICKCHOM
WCIIOJIb30BaHNN aHAJIOTOBBIX W IHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX

U3MEpPUTETBHBIX CUCTEM B BHJIE IU(PPOBBIX JTaOOpATOPUH.



HEJIU N3YUYEHUSA YYEBHOT O ITPEJMETA «®U3UKA»

OCHOBHBIMU TEISIMU U3Yy4YeHUS! (DU3UKU B OOIIEM OOpa30BAHUM SIBISIOTCS:

dbopMHpOBaHUE WHTEpPECA U CTPEMIICHUS O0YUYaloIIUXCs K HAYYHOMY
U3YYCHUIO TMPUPOJBI, PA3BUTHE UX HHTEIUICKTyalbHBIX U  TBOPYECKHX
CIIOCOOHOCTE;

pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJAE MO3HAHWUA U (PopMHpOBaHHE
HCCJIE0BATEBCKOTO OTHOIICHHSI K OKPY KAIOIIUM SIBJICHUSIM;

dbopMHUpOBaHHWE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3Y4YEHHUs OCHOB
CTPOCHHSI MaTepuu U PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopmMupoBaHrue YMEHUN OOBSCHSTH SABJICHUS C UCIIOIb30BaHUEM (DPU3UUECKUX
3HAaHUU U HAYYHBIX I0KA3aTEIbCTB;

dbopMupoBaHre MPEACTABICHUN O poiau (GU3UKU IS Pa3BUTHUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTHII;

pa3BUTHE peACTaBICHUM 0 BO3MOKHBIX cdepax Oynyiuei
npodeCCUOHAIBHOW  IESITEIbHOCTH, CBSI3aHHBIX C (DU3UKOM, TOATOTOBKA K
JanbHeieMy oOy4eHHIO B 3TOM HalpaBJICHUU.

JlocTukeHne 3TUX Lened 00ecreyrBaeTCsl pelieHueM CIeIyoMMX 3a1ad B
npoliecce u3yueHus Kypca QUMK Ha YpOBHE CpeIHEro 00IIero o0pa3oBaHus:

MpUOOPETEHUE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKJIIOYAsSs  MEXaHWUKYy,  MOJIEKYJSIpHYIO  (U3HUKY,
ANEKTPOANHAMHUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI acTPO(DU3UKH;

dbopMupoBaHrUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS [T OOBSICHEHUS
bu3nUecKuX SIBICHUN B TPUPOJE W JUIsl TPUHITHS TPAKTUYCCKUX PEIICHUA B
IMOBCEJHECBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS pa3IMYHbIX 3aJad C SIBHO 3aJaHHOU
(du3nueckoil MOAEINbI0, 3a/ad, MOJPa3yMEBAIOIIMX CAMOCTOSITEIbHOE CO3JaHHE
(¢u3nueckoil MO, aJeKBAaTHOM YCIOBUAM 3aJadyd, B TOM 4YHUCJIE 3a]ad
WHKEHEPHOT'0 XapaKTepa;

MOHUMaHue (U3UYECKUX OCHOB W TIPUHIIUIIOB JICUCTBUS TEXHUYECKHUX

YCTPONCTB U TEXHOJIOTUYECKUX MPOIECCOB, MX BIUSHUS Ha OKPY>KAIOIILYIO CPEAY;



OBJIQJICHUE METOJaMH CaMOCTOSTEJIBHOTO IJIAHUPOBAHUS W TPOBEICHUS
(GU3MYECKUX  OKCIICPUMEHTOB, aHajW3a M HMHTEpPHpeTanud WHEGOpMAIUH,
OTIPEJICIICHUS JIOCTOBEPHOCTH TIOJIYYCHHOTO PE3yJIbTaTa;

CO3JIaHME YCJOBUH JUIsI PAa3BUTHS YMEHHH MPOCKTHO-HCCIICIOBATEIbCKOM,
TBOPYECKOH JIeATCIILHOCTH;

pa3BuTHE WHTEpeca K chepam nmpodheCcCHOHATBHON NEITEILHOCTH, CBSI3aHHOMN

¢ (pU3UKOM.



MECTO YYEBHOTI'O IIPEJIMETA «®U3UKA» B YYUEBHOM IIJIAHE

B cootBerctBun ¢ TpedoBanusmu PI'OC COO yriayOnéHHBIM ypOBEHb
u3ydeHus ydeOHoro mpenmera «@Pu3uka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHHsl BBIOMpAETCA OOYYAIOMIMMHUCA, IUIAHUPYIOMIUMU TPOJOJIKCHHE
00pa3oBaHus MO CHEUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOPUII.

Ha uzyuenune ¢pusuku (yrayOnEHHBIN ypOBEHb) Ha YPOBHE CPEIHEro OOIIEro
obpazoBanus orBoauTcs 340 vacoB: B 10 kmacce — 170 yacoB (5 4acoB B HEJIEIIO),
B 11 knacce — 170 gacoB (5 yacoB B HEEINIO).

[Ipepyaraempiii B mnporpamMme 1o (U3MKE MEpPedYeHb Ja0OpaTOPHBIX U
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YUYHUTENb J€JacT BBIOOP
MpOBEACHHS J1a0OpaTOpHBIX pabdOT M ONBITOB € YYETOM HMHAMBUAYAJIbHBIX

0COOEHHOCTEH 00yUaroImuXCs.



IUIAHUPYEMBIE PE3VJIbTATHBI OCBOEHMSI NMPOTPAMMEI IO
®U3UKE HA YPOBHE CPEJHEIO OBIIETO OBPA3OBAHMS
(YTJIYBJIEHHBIN YPOBEHD)

OcBoenue yudeOHoro mnpeamera «®Du3uKa» Ha YpOBHE CpEIHEro O0OIero
oOpazoBanusi (yriiyOJEHHBI YpPOBEHB) JOHKHO O0OECTeUnBaTh JTOCTHRKCHUE
CJICIYIOIINUX JIMYHOCTHBIX, METAIPEIMETHBIX M TMPEAMETHBIX 00pa30BaTEeIbHBIX

pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE Ppe3yabTaThbl OCBOCHHUS ydeOHoro mnpeamera «Duszukay
JIOJKHBI OTpakaTh TOTOBHOCTH U CITIOCOOHOCTH 00yYaroMXcsi pyKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JMUYHOCTH, CHCTEMON I[EHHOCTHBIX
OpUCHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUM, COOTBETCTBYIOUIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, paCIIMpPEHUE >KU3HEHHOTO
ONBITA U ONbITA ACATEIBHOCTH B MPOIECCE PEATN3AMU OCHOBHBIX HAIPABJICHUM
BOCIIUTATEIBHON NESITENHHOCTH, B TOM YUCJIE B YaCTH:

rPaskIAHCKOT0 BOCTIMTAHUA:

e COOPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOIIErocs Kak aKTUBHOTO
Y OTBETCTBEHHOT'O YJIEHAa POCCUIICKOT0 OOLIECTBA;

e IPUHATHE TPAJUIHUOHHBIX  OOIIECYEIIOBEYECKUX TyMAaHUCTUYECKUX U
JNEMOKPATUYECKUX IEHHOCTEW;

¢ TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TIPaKTAHCKOTO
oOIecTBa, y4yacTBOBaTb B CaMOYMpaBlIeHHWH B 00pa3oBaTeIbHOMN
OpraHu3aluy;

e YMEHUE B3aUMOJICIICTBOBATH C COI[MATILHBIMU MHCTUTYTAMU B COOTBETCTBHUH

¢ uX QYHKIUSAMU U Ha3HAYCHUEM;

¢ TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOM I€SITENLHOCTH.

MNATPUOTHYECCKOI0O BOCIIMTAHUA

e C(hOopMHUPOBAHHOCTH OCCHUUCKOU I'PaKIaHCKOMI UAEHTUYHOCTU
9



NaTpUOTU3MA;

¢ [I[EHHOCTHOE OTHOUIEHWE K TOCYJAPCTBEHHBIM CHMBOJAM, JIOCTHUKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e C)OPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITUUECKOTO MOBEACHUS;

¢ CTIOCOOHOCTh OIICHWBATh CUTYAIMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPHUEHTHUPYSCh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCJIE B AEATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYUBOTO Oy MyIIEro.

3CTETUYECKOTr0 BOCIIMTAHUA:

¢3CTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAs JCTETUKY HAYYHOIO

TBOPUYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI0 BOCTINTAHUSA:

UHTEpPEC K pasziuyHbiM cdepamM MpoPecCHOHATBHON JesSTEIbHOCTU, B TOM
YHUCJIE€ CBSI3aHHBIM C (PU3UKOM M TEXHHKOH, YMEHHE COBEpILATh OCO3HAHHBIM
BBIOOp Oyaymiedt mnpodeccun MW peain30BbIBATh COOCTBEHHBIC >KU3HEHHBIC
TIJIAHBI;

¢ TOTOBHOCTh M CITIOCOOHOCTH K 00Opa30BaHUIO M CaMOOOPa30BaHUIO B 00IaCTH

(bU3HKK HA IPOTSKEHUW BCEH KU3HH.
JIKOJIOTHYECKOr0 BOCTIMTAHUSA:
e ChOPMUPOBAHHOCTh IKOJIOTUUECKON KYJIbTYphl, OCO3HAHUE TJIO0ATHLHOIO
XapakTepa SKOJIOTUYECKHUX MPOOIeM;
 INTAHUPOBAHUE M OCYIIECTBICHUE JCUCTBUH B OKPYXKAKOIIECH Cpele Ha
OCHOBE 3HAHUA 1I€JIEH YCTOMYMBOTO PA3BUTHS YETIOBEUECTBA;
e PACIIMPEHHUE OMBITA JESITEIBHOCTH KOJOTMYECKONW HAMpPaBJICHHOCTU Ha
OCHOBE UMEIOUIUXCS 3HAHUMN 10 (QU3HKE.
HEHHOCTH HAYYHOI'0 MO3HAHUSA:
e COOPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PU3NUECKON HAYKU;
¢ OCO3HAHUE LIEHHOCTH HAYyYHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOIECCE

N3Yy4YCHUA (I)I/IBI/IKI/I OCYIICCTBIAThL IPOCKTHYIO H HCCICAOBATCIILCKYIO



ACATCIIbHOCTh HHAWBUAYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIBTATBI

YHuBepcaJibHbIE I03HABATEIbHbIE e CTBUS
Ba3oBble Jiornueckue 1eiicTBUA:
e CaMOCTOSITEILHO  (OPMYJIUPOBATH U aKTyaJu3UpoOBaTh  MIpoOJeEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OIIPEAEHATh LEIU NESITEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU KX
JIOCTHIKCHMS,
e BBISIBJISITH  3aKOHOMEPHOCTH M INPOTHUBOPEYMA B  pacCMaTPUBACMBIX
(UBUYECKUX SBJICHUSX;
e pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHaIH3a MUMEIOIIHNXCS
MAaTEpPUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
¢BHOCUTh KOPPEKTUBBI B  JICSATEIIBHOCTh, OILIEHUBAaTh COOTBETCTBUE
pPE3yJbTAaTOB LEAM, OLICHUBATh PUCKH IMOCJIEACTBUMN AEATEIBHOCTH,
e KOOPJIMHUPOBATh U  BBHIMIOJHATH pabOTy B  YCIOBUSIX  PEAIBbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOICHCTBHS;

e pa3BUBATh KPCATHBHOC MBIIIJICHUC ITPH PCIICHUH KM3HCHHBIX HpO6J’ICM.
ba3oBbie HcCJIea0BaTC/IbCKUE )IGﬁCTBHSI:

e BJIaICTDH H&y‘-IHOfI TGpMHHOJ’IOFHGﬁ, KIIFOYCBBIMU INOHATHAMHU U MCTOdaMH

(u3HUeCcKOl HayKu;

e BJIQJICTh HaBBIKAMH YUEOHO-UCCIICAOBATEIBLCKOM M MPOCKTHOM JACATEIbHOCTH
B 00iacTv (PU3HUKH, CHIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIIbBHOMY
MOWCKY  METOJIOB  peIIeHUS  3amad  (U3UYECKOTO  COJepIKaHUs,
MIPUMEHCHHUIO Pa3IMYHBIX METOIOB TIO3HAHHS;

eBJIAJICTh BHUJAMH JICITCIIBHOCTH II0 TIOJYYCHHWIO HOBOTO 3HAHHUS, €r0
MHTEPIpPETAINH, PEOOPa30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyaIlusX, B TOM YHCJI€ TMPU CO3/IaHUM Y4YEOHBIX MPOEKTOB B 00JIACTH
bu3uKy;

¢ BLIIBJITh TNMPUYMHHO-CICACTBCHHBLIC CBsA3M W AKTYAJIM3HUPOBATH 3a/iavy,



BBIIBUTaTh TUNOTE3y €€ pEeIICHUs, HaxOAuTb AapryMeHTbl Jis
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapaMmeTpbl U KPUTEPUU
pelIeHus;

e AHANTU3MPOBATh TMOJYYCHHBIE B XOJAE PpELICHUS 3aJaddl pPe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNUE B
HOBBIX YCJIOBUSIX;

eCTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3alaydl B 00Opa30BaTENbHOM
JESITEIbHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (PU3UKH;

e 1aBaTh OLIEHKY HOBBIM CUTYAallUsM, OLICHUBATh IPUOOPETEHHBIN OTIBIT;

eyMETh TEPEHOCUTh 3HaHUSA 10 (U3MKEe B MPaAKTUYIECKYIO 00IacTh
KHU3HEACSITEIbHOCTH;

e YMETh UHTEIPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00J1acTeH;

* BBIJIBUTATh HOBBIE HJICH, TIPEAJIaraTh OPUTUHAIBHBIC TIOIXObI M PEIICHUS;

e CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAOIIUE aJbTePHATUBHBIEC PEILICHUSI.

Pabora c undgopmanmeii:

e BJIAJICTh HaBBIKAMH MONy4YeHHUS WH(DOpMammu (pU3NIecKoro comep kKaHus U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBIISATh IOMCK,
aHaJIW3, CUCTEMATH3alUI0 W WHTEPIPETANi0 HWH(OOPMALUU Pa3TUIHBIX
BUJIOB 1 (pOpM MpecTaBICHUS;

e OLICHUBATh JOCTOBEPHOCTh UH(OpMALINH;

¢ HICTIONIB30BAaTh ~ CPEJICTBA HMH(POPMAIMOHHBIX H  KOMMYHHKAIIHOHHBIX
TEXHOJIOTMH B  PEIIEHWH KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX U
OpraHU3alMOHHBIX 33/lad C COOJIIOJICHUEM TPEeOOBAHUM SPrOHOMUKH,
TEXHUKH O€30MaCHOCTHU, TUTHEHBI, pecypcocOepekeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON 0€3011aCHOCTH;

¢ CO3/1aBaTh TEKCThl (DU3UYECKOTO COJAEpNKaHUS B PA3NMUHBIX (opmarax ¢
y4€TOM Ha3HayeHUs WHGOpPMAalLMKW M UEJNEeBOH ayAUTOPHM, BBIOMpas

ONTUMAJIbHYIO ()OPMY MPEJCTABIICHHUS U BU3yaIU3aLIUH.



YHuBepcajbHble KOMMYHUKATHBHbIC 1eHCTBUA:

¢ OCYIIECTBJIATh OOIIEHWE Ha YypOoKax (U3UKK U BO BHE-YPOUHOUH
JESITEIbHOCTH;

epacmo3HaBaTh MPEANOCBUIKM KOH(MIMKTHBIX CUTyallud M  CMsT4aTh
KOH(JIMKTHI;

e pa3BEPHYTO U JIOTHYHO H3Jarath CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BaHHUEM
A3BIKOBBIX CPEJICTB;

e IOHUMAaTh U MCIIOJIB30BaTh NPEUMYIIECTBA KOMaHIHON U MHIUBUAYaIbHOU
paboTHI;

« BBIOMpATh TEMATUKY M METOJbI COBMECTHBIX ICHCTBHI ¢ y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXK/10T0 YjieHa KOJIJIEKTUBA;

eIPUHUMATh LEIM COBMECTHOM JIEATENbHOCTH, OpPraHU30BBIBATH WU
KOOPAWMHUPOBATh JEHCTBUS 1O €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH
JEHCTBUM, pacpeneNaTh pojid ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYKIaTh
pe3yNIbTaThl COBMECTHON PabOTHI;

¢ OLICHMBATh KAaueCTBO CBOET0 BKJIAJa M KaXXJIOTr0 y4aCTHUKAa KOMAaH[Ibl B
001 pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

elpeJiaraTb HOBBIE NPOEKTHI, OIEHMBATh HIEH C TO3UIMH HOBU3HBI,
OpPUTHHATBLHOCTH, IPAKTHUECKON 3HAUNMOCTH;

¢ OCYIICCTBJIATE IIO3UTHBHOC CTPATCTHUCCKOC IIOBCACHHC B PA3JIMYHBIX

CUTyallusiX, TMpPOSBISATh  TBOPUECTBO U  BOOOpa)xeHue, OBITH
WHULIMATUBHBIM.

YHuBepcajJbHbIE peryJiasTUBHbIE AefcTBUSA

Camoopranusamnus:

e CAMOCTOSATEIBHO OCYILIECTBIISITh MO3HABATEIbHYIO JIEATEIBHOCTh B 00JIACTH
(U3UKK U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBbI, CTABUTh U (POPMYIUPOBATH
COOCTBECHHEIC 3a/1a4H;

¢ CAMOCTOSITEJIbHO COCTABJISITh IUIAH PELIEHUS PACUETHBIX M KA4YE€CTBEHHBIX
3a/1ay, MJIaH BBINOJHEHUS MPaKTUYECKONW padOThl ¢ YUYETOM HMEOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUIA;

¢ 1aBATh OLICHKY HOBBIM CUTYAILIUSIM;



e paCIIUPATH PAMKH yU4€OHOIO IpeIMETa Ha OCHOBE JINYHBIX MTPEANIOYTEHUN;

eJle7IaTh OCO3HAHHBIM BBHIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHHUE;

e OLICHUBATh NPUOOPETEHHBIN OIIBIT;

* CIIOCOOCTBOBaTh (POPMHUPOBAHUIO M NPOSBICHUIO 3pYyIULIUU B 00JacTH
(U3MKH, TOCTOSTHHO TOBBIIIATH CBOM 0Opa30BaTEIbHBIA M KYJIBTYPHBIN

YPOBEHB.

CaMOKOHTPOJIL, IMOIMOHAJILHbINA MHTEJIJIEKT:

e JIaBaTh OILICHKY HOBBIM CUTYAllMsIM, BHOCUTh KOPPEKTUBBI B JICSATEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETISM;
eBJAJCTh HABBIKAMU IIO3HABATEIbHOM pedIEKCMHM KaK  OCO3HAHUs
COBEPIIAEMBIX JICMCTBUH U MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIBTATOB U
OCHOBAaHUI;
* ICIIOJIH30BaTh NMPUEMBI PedIIEKCUU NI OIIEHKU CUTYallMH, BHIOOpa BEPHOTO
pelieHus;
eyMETh OIICHMBAaTh PUCKA U CBOEBPEMEHHO MNPUHUMATh PELICHUS IO HUX
CHIDKCHUIO;
e IPUHUMATh MOTHUBBI W apPryMEHTHl JPYTMX MpPU aHAIU3E PE3YJIbTATOB
JIEATEIILHOCTH;
e IPUHUMATH €051, TOHUMAsI CBOM HEJIOCTATKU U JIOCTOMHCTBA,;
e [PUHMMATh MOTHBBI W aApPryMEHTHl APYTHX IPU AHAINA3E PE3yJIbTATOB
JIEATEIILHOCTH;
e MPU3HABATh CBOE MPABO U MPABO APYTHX HA OIMTUOKHU.
B nmpouecce nOCTMXKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTPAMMBI IO

¢u3nke s YpPOBHS CpEeAHEro o01iero oOpa3oBaHUs y OOydYaroIIMUXCs

COBEPIICHCTBYETCS HYMOIMOHATEHBIH WUHTEIICKT, IPEIOJIarafo I
c(hOpMHPOBAHHOCTH:
e CAMOCO3HAHHS, BKJTIOYAIOIIETO  CIMOCOOHOCTH MOHMMATh CBOE

OMOIHMOHAJIBHOC COCTOAHHUC, BUACTb HAIIPABJICHUA PAa3BUTHUA COOCTBEHHOM



AMOIMOHAJILHOM cephl, ObITh YBEPEHHBIM B cele;

e CAMOPETYJIMPOBAHNUS, BKJIOYAIOLIETO CAMOKOHTPOJb, YMEHHE INPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEACHUE, CIIOCOOHOCTh aJanTHPOBATHCS K
AMOIIMOHAJIBHBIM HM3MEHEHUSIM U TPOSBIATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

e BHYTPEHHEN MOTHBALIMM, BKIIOYAIONIEN CTPEMIICHHE K JOCTHKEHUIO LIEJIA U
yCIEXy, ONTUMH3M, MHULIHUATUBHOCTh, YMEHUE ACHCTBOBAaTh, UCXOAS W3
CBOHX BO3MO>KHOCTEH;

eOMIIaTUH, BKJIIOYAMOIIEH CHOCOOHOCTh MOHUMAaThb  AMOLMOHAIBHOE
COCTOSIHME JPYIMX, YYHUTBIBaTh €ro IpH OCYLIECTBICHUU OOLICHMUS,
CIIOCOOHOCTB K COUYBCTBHIO U CONEPEKUBAHUIO;

e COMAIIbHBIX ~ HABBIKOB,  BKIIIOYAIOIIUX  CIHOCOOHOCTh  BBICTpauBaTh
OTHOLIEHUS C JPYTMMHU JIIOJbMH, 3a00TUTHCS, MPOSBISATH HMHTEPEC U

paspemniarb KOHMIUKTHI.



IHPEAMETHBIE PE3YJIBTATbBI

K xonmy obydenuss B 10 knacce mpenMeTHbIE pe3ynbTaThl Ha YIITyOJIEHHOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUIN:
eIOHUMATh poOJb (U3UKK B  SKOHOMHYECKOW, TEXHOJIOTUYECKOM,
HKOJIOTUYECKON, COIMAIbHOM W 3TUYECKOW cdepax AesTeNbHOCTU
YesioBeKa, poiib U MECTO (PU3HKHU B COBPEMEHHOW HayYHOU KapTHHE MUpA,
3HAYEHHE OINMCATENIbHOM, CHCTEMATH3UPYIOIEH, OOBSICHUTEIBbHON U
OPOrHOCTHYECKOW  (QYHKIUH  (DU3MYECKON TeopuM —  MEXaHUKH,
MOJIEKYJISIpHON (DU3UKH U TEPMOJUHAMUKH, POJIb (HU3UYECKOU TEOPUU B
(dbopMHUpPOBAaHUY MTPEACTABICHUM O (U3UUECKON KapTHHE MUPA;

e pa3JIMyaTh YCIOBUS MPUMEHUMOCTU MOJIENEH (PU3NYECKUX TENl U MPOLIECCOB
(sBNIEHMIT): MHEpLMAIIbHAS CUCTEMa OTCcu€Ta, a0COIIOTHO TBEPAOE TEJIO,
MaTepHalibHasi TOYKa, PABHOYCKOPEHHOE JIBI)KEHUE, CBOOOIHOE TaJIeHUE,
abcostoTHO ympyras aedopmanus, aOCOIIOTHO yIpyroe u aOCOJIOTHO
HEYIPYroe CTOJIKHOBEHMS, MOJEIH Tra3a, MKUJIKOCTH ¢ TBEPAOIO
(KpUCTAJUTMYECKOT0) TeJla, UIealbHBIN ra3, TOUYCYHBINA 3apsijl, OJHOPOIHOE
ANEKTPUUYECKOE MOJIE;

epa3nuyaTh yYCIOBUA (TpaHUIlbl, OO0JACTH) MNPUMEHUMOCTH (PUZUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPAaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATh U OOBACHATH MEXAaHWYECKHUE TPOILIECCHl U SBJICHMUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI M 3aKOHBI MEXAHUKHU (OTHOCHTEIbHOCTh
MEXaHMYECKOTO JIBM)KEHUS, (POPMYJbl KHMHEMATUKH PaBHOYCKOPEHHOTO
JBYDKEHUsS, TpeoOpa3oBanus [amumes uisi CKOPOCTH M TEPEMEIEHUs,
3akOHbl HpIOTOHA, TPUHUMII OTHOCUTENBHOCTM [ amunes, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHHUSI UMITYyJIbCA U MEXAHUYECKON
DHEPTUU, CBSI3b PabOTHl CHIBI C U3MEHCHHUEM MEXaHWYECKON HDHEPTUH,
yCIOBUSI paBHOBECUS TBEPJAOTO Tejia), MPU OSTOM HCIOIb30BAThH
MaTeMaTUYECKOE BBIpaXKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpa3zoBanuii [ anusnes, BToporo

U TpEThETO 3aKOHOB HBI-OTOHa, 3aKOHOB COXpaHCHHUS HMIIyJbCa H



MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TSITOTEHHS;

e AHAIU3UPOBATh U OOBACHITH TEIUJIOBBIE MPOIECCHl M SBJICHUSA, UCIOIb3YS
ocHoBHble moJOKeHUST MKT wu 3akoHBI MOJEKyNSApHOW (QUUKH U
TepMOJMHAMUKHA (CBSI3b  JABJICHUSI MJICATIBHOTO Tra3a CcO CpeaHel
KMHETUYECKOW SHEPruel TEIUIOBOTO [IBXKEHUS W KOHIIEHTpaluend €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPhl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPruey TEIJIOBOTO ABUKECHHS €r0 YACTHI, CBS3b JIaBICHUS UJI€ATILHOTO
raza C KOHUEHTpAalMEel MOJIEKYJd M €ro TeMIepaTypod, ypaBHEHHE
MenneneeBa—Knamnepona, MeEpBBI 3aKOH TEPMOAWHAMHMKH, 3aKOH
COXPAHEHHUSI SHEPTruU B TEIUIOBBIX IMpOLECCax), IpU 3TOM HCIIOJIb30BATh
MaTeMaTUYECKOE BBIPAXEHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
NIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeiipoHna;

* AHAJIU3UPOBATH U OOBSACHATH ANEKTPUUECKUE SIBJICHUSI, UCIIOJIb3YsI OCHOBHBIE
MOJIOKEHUS WM 3aKOHbl  BJIEKTPOJIMHAMHUKM  (3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, IMOTEHIMAJIBHOCTh
ANEKTPOCTATUYECKOTO TIOJIS, TNPUHIMUI CYNEPHO3ULNNA DBIEKTPHUECCKUX
IIOJIEN, TPU ITOM YKasblBas YCJIOBUsS NPUMEHMMOCTH 3akoHa KyiioHa, a
TaK)K€ MPAKTUYECKU Ba)KHbIE COOTHOIICHHMS: 3aKOHbI OMa Juisl ydyacTka
LEeNW W Uil 3aMKHYTOW JJIEKTpUYECKOW uenu, 3akoH J[xoyns—JleHna,
npasuia Kupxroda, 3akonst @apanes s 2JIEKTPOIN3a);

* ONKUCHIBATh (PUBMYECKHE TMPOLECCHl U SIBICHUS, HCIOJb3YS BEJIUYUHBI:
[IEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIa U CUCTEMBI TEN, CUIIA,
MOMEHT CHJIBI, [JaBJICHUWE, MOTCHUHUAIbHASI JHEPrus, KUHETUYECKas
SHEPrus, MEXaHW4yecKas 3Heprusi, padoTa CHIbI, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, Cujla TSKECTH, CWJIa YIPYTOCTH, CWJIA TPEHUS, MOLIHOCTD,
SHEPrusl B3aUMOJICUCTBUS Teja ¢ 3emiéil BOIM3M €€ TOBEPXHOCTH,
SHEprus ympyro nedopmManuu MPY>KUHBI, KOJUYECTBO TEIUIOTHI,
abCooTHAsT Temreparypa Tenia, paboTa B TEPMOJUHAMHKE, BHYTPECHHSIS
SHEPrus HUACAIBHOIO OJIHOATOMHOrO Ta3a, paboTa HAeaNbHOIO rasa,
OTHOCHUTEIIbHAA BJIAXHOCTh Bo3ayxa, KIIJ wmeasbHOro TemnoBoro

ABUTATCIIA, DJICKTPUYCCKOC II0JIC, HaHpH)KéHHOCTB QJICKTPUICCKOT'O I10JIA,



HaNpsHKEHHOCTh MOJII TOYEYHOIO 3apsiia WM 3apsDKEHHOro Iapa B
BAKyyME€ U B JUAJIEKTPHUKE, IOTEHUHUAN 3JIEKTPOCTATUYECKOrO IOJIA,
pa3HOCTh  IOTEHLMAJOB, AJIEKTPOJBIKYINAs CWJIa, CHJIAa  TOKAa,
HaIpsDKEHUE, MOIIHOCTh TOKa, JJIEKTpUYECKas EMKOCTh IUIOCKOIO
KOHJICHCATOpa, CONPOTUBJICHHE YYacTKa LENU C IOCJIEI0BAaTEIbHBIM U
napajuleIbHbIM COSAMHEHUEM PE3UCTOPOB, SHEPTUS IEKTPUUECKOTO MOJIS
KOHJICHCATOPa,;

¢ O0BSICHATH OCOOCHHOCTH MPOTEKaHUs (PU3MUECKUX SIBJICHUN: MEXaHUYECKOE
JBIKEHUE, TEIJIOBOE JIBM)KEHUE YaCTHIL] BEILIECTBA, TEIUIOBOE PABHOBECHUE,
OpOoyHOBCKOE  JBWXKEHUE, aUPPy3usd, HCHApPEHHE, KHUIIEHHE U
KOHJEHCauus, IUIAaBJICHUWE W KPUCTAUIM3alus,  HAIPaBICHHOCTb
TEIUIONIepEaaut, ICKTPU3ALUs TeJl, SKBUIIOTEHIMAIBHOCTh TOBEPXHOCTH

3apsSyKEHHOTO TPOBOTHUKA;

* IPOBOJIUTH MCCIIEAOBAHUE 3aBUCUMOCTU OJIHOM (PU3NUECKOW BEIMYUHBI OT
ApPyrol ¢  HCHOJb30BAaHUEM  NPAMBIX  HU3MEPEHUH, TpU  ITOM
KOHCTPYHpPOBaTh YCTAHOBKY, (PUKCHpPOBAaTh pe3yJbTaTbl IOJIYYEHHON
3aBUCUMOCTH (U3WYECKUX BEJIMYMH B BHUAEC TpapUKOB C YUYETOM
a0COJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUM, JIeNaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBaHMS;

 IPOBOJIUTH KOCBEHHBIE W3MEpPEHHs] (U3MUECKUX BEIUYHMH, TPU OSTOM
BbIOMpaTh ONTHMAJIbHBIA METOJ M3MEPEHMsI, OLIEHUBATh a0COJIOTHBIE U
OTHOCHUTEIbHBIC MTOTPEIIHOCTH MPSMBIX B KOCBEHHBIX U3MEPEHHIA,

¢ IPOBOAUTH OMNBITHI MO MPOBEPKE MPEIJIOKEHHOM TUIIOTE3bl: IUIAHHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIU3UPOBAThH
NOJIy4eHHbIE PEe3yJbTaThl U J€JaTh BBIBOJ O CTaTyce MpeJIOKEHHON
TUIIOTE3bI;

e cOOIO/1aTh MpaBuiia 0€30MacHOro TpyJa MpU MPOBEICHUH HUCCIEIOBAaHUN B
paMKax  y4yeOHOro  OSKCHepHUMeHTa, [MpakTUKymMa U  y4deOHo-
UCCJIEOBATENIbCKOM M TMPOEKTHOM JAESITENBHOCTH € HCIOJIb30BAaHUEM
U3MEPUTETIBHBIX YCTPOUCTB U J1a00pPaTOPHOro 000pyAOBaAHUS;

e pCIIaTh paC‘IéTHBIC 3agadyn C SBHO 3a,HaHHOﬁ Hn HCIABHO SaﬂaHHOﬁ



¢u3nYeCKO MOJIEIbI0: Ha OCHOBAaHUM aHAIHM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (MBMYECKOW MOJEIM, OTBeyaromeld TpeOOBaHMWSIM —3aadw,
OPUMEHATh  (OPMYIHBI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJaThlI
GU3NYEeCKUX TEOpU TIPH HCIOIH30BAHUA MATEMAaTUYECKUX METOJIOB
peIIeHus 3a/1a4, MPOBOIUTh pacyEThl HA OCHOBAHUHM UMEIOIINUXCS TAHHBIX,
aHAIM3UPOBATh PE3YJIbTaThl W KOPPEKTUPOBATh METOABI PEIICHUS C
Y4ETOM MOTYYEHHBIX PE3yJIbTATOB;

e peIIaTh KA4€CTBEHHBIC 337291, TPEOYIOIINE MPUMEHEHHS 3HAHUA U3 Pa3HBIX
pasznenoB Kypca (u3uMKH, a TakKe HHTErpaluud 3HAHUW U3 JPYrux
PEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTHYECKYIO
IIETIOYKY PaCCyKICHUI ¢ ONTOPOH Ha M3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKUE SIBIICHUS;

¢ ICTIOJIb30BaTh ~TEOPETHUECKUE 3HAHUSA IS OOBSICHEHHS OCHOBHBIX
MIPUHITUTIOB pabOTHl M3MEPUTEIBHBIX TPUOOPOB, TEXHUUECKHX YCTPONCTB
U TEXHOJIOTUYECKUX MPOIECCOB;

e IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUUCKHUX M 3apyOEKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHC HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYIKAIOIIETO MHUpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

e AHAIM3UPOBATHh U OIICHUBATH TOCIICJACTBUS OBITOBOM W MPOW3BOJICTBECHHOMN
JIESITETbHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MUYECKUMH TPOIECCaMHU, C
MO3UIMN IKOJOTUYECKON O€30MaCHOCTH, MPEACTABICHUI O palliOHATHBHOM
MIPUPOIONIOIB30BAHAH, & TAK)KE PasyMHOM HCIIOJIb30BAHUM JTOCTHKCHHM
HAYKW W TEXHOJOTUW JUIsl JadbHEWIIEro pa3BUTHS UYETOBEYECKOTO

00IIIeCTBA;

e IPUMEHSTH Pa3JIMYHBIE CIOCOOBI paboThl ¢ MH(MOpManuend (U3NUIEecKOro
COJIEpP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(OPMALMOHHBIX
TE€XHOJIOTUW, TP 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbBIE
TEXHOJIOTMM JJI1 TIOHMCKa, NepepabOTKM U NpPEeabsSBICHHUS ydeOHOU WU
HAy4YHO-TIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U WHTEPIPETAIIIH
uH(popMaIKi, TOJTYYEHHOM U3 Pa3IUYHbIX HCTOYHUKOB, KPUTHYECKU

aHAJIM3UPOBATh  MOJAy4YaeMyr0  HMHPOpMAIMI0O W OIEHHBATh €€



JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCSA 3HAHHWM, TaK U HAa OCHOBE
aHaJlM3a UCTOYHUKA UH(popManuu;

e IPOSIBIIATD OpraHU3alOHHBIC u MO3HABATEJIbHBIC YMEHHUS
CaMOCTOSITEJILHOTO ~ MPHOOpPETeHHsT HOBBIX 3HAHUM B Ipolecce
BBITIOJTHEHUSI POCKTHBIX U Y4€OHO-UCCIIEI0OBATEIbCKUX padoT;

epaboTaTh B TPyMIE C MCHOJHEHHEM pPA3IMYHBIX COIMAIBHBIX PpOJICH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATBFHO PACTIPEACIIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYyallUsX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXKIOTO M3
YY4aCTHUKOB TPYTIIBI B PEHICHUE PAaCCMAaTPUBAEMON MTPOOIEMBI;

* IPOSIBJISITh MOTUBALMIO K Oynymied mpodeccuoHalbHOM NEATENbHOCTH 1O

CIICOHMAJIBHOCTAM (1)I/I3I/IKO-TGXHI/I‘-ICCKOFO HpO(l)HJI}I.

K xonmy obOyuenuss B 11 knacce npenMeTHble pe3yibTaThl Ha YTriayOJIEHHOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YyYAIOIIUXCA YMECHUM:

e IOHUMATh POJIb (PU3UKU B IKOHOMUYECKOU, TEXHOJIOTUYECKOM, COIUATbHON
U ATUYECKON cdepax NesTeTbHOCTH 4YelIOBEKa, POJib U MECTO (PU3MKH B
COBPEMEHHOW HAay4YHOU KapTUHE MUPA, POJIb ACTPOHOMUU B ITPAKTUYECKOU
JNEATEIbHOCTH YEJIOBEKA M AJIBHEUIIIEM HAYYHO-TEXHUYECKOM pPa3BUTHUH,
3HAUYCHHUE OIMHCATEIIbHON, CHUCTEeMATH3UPYIOIICH, OOBSCHUTEILHON U
MPOTHOCTUYECKON (PYyHKIMN (PU3Nueckoil Teopuu — HIEKTPOJAMHAMUKH,
CICMAIBHOM TEOPUM OTHOCUTEIHLHOCTH, KBAaHTOBOW (DHU3UKHU, POJIb
¢usnueckoit Teopun B (GHOPMHUPOBAHWMM TPEICTaBICHUNA O (U3nYecKoi
KapTUHE MHpa, MeCTO (PU3MYECKOW KapTUHBI MHUpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IIPUPOJE;

e pa3JIMYaTh YCIOBUS MPUMEHUMOCTU MoJieNiel (PU3NYECKUX TEIl U MPOIIECCOB
(sBJIEHMI): OTHOPOAHOE AJIEKTPUUYECKOE M OJHOPOIHOE MAarHUTHOE TMOJIs,
TrapMOHUYECKHE KOJICOaHMs, MaTeMaTUYeCKU MAasATHUK, WICATbHBINA
PY>KUHHBINA MAasITHUK, rapMOHUYECKUE BOJIHBI, UJICAJIbHBIN
KoJieObaTeNbHbIN KOHTYD, TOHKAs JIMH3a, MOJIEJIe aToMa, aTOMHOTO sijipa 1
KBaHTOBOM MOJICJIM CBETA;

epa3nuyaTh yYCIOBUS (TpaHMIlbl, OOJACTH) NPUMEHHUMOCTU (HUINUECKUX



3aKOHOB, ITIOHHMMATb BC€O6H.II/H>'I XapakTep (I)YHI[aMeHTaJILHBIX 3aKOHOB H

OTPaHUYCHHOCTD UCIIOJIb30BAHHA YaCTHBIX 3dKOHOB,

e AHAIM3UPOBATh U OOBSICHATH JJIEKTPOMArHUTHBIE MPOILIECCHl U SIBICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIIOJOXKEHUS M 3aKOHBI JJIEKTPOJUHAMUKH U
CIEIUaIbHOM  TEOPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXPAaHCHHS
ANEKTPUYECKOro 3apsija, cwia Awmmepa, cuina JlopeHia, 3akoH
ANEKTPOMAarHUTHOM  WHAyKumu, npaBwio Jlenma, cBsa3p  DJIC
CAMOUHIYKIIMK B DOJEMEHTE JJICKTPUYECKOM 1eMu CO CKOPOCTHIO
U3MEHEHUS  CWJIbl  TOKa,  MOCTYJAThl  CHEHUAIBHOM  TEOpUHU
OTHOCUTEIBLHOCTH DUHINITEITHA);

e AHAIU3UPOBATH U OOBSICHATH KBAHTOBBIC MPOIECCHl U SIBJICHUS, UCIOIb3YS
MOJIOKEHUS] ~ KBaHTOBOM  (u3uku  (ypaBHeHHME  DWHINTEHHA IS
dotoaddexra, mepBbIi W BTOpOM MOCTyJaTel bopa, npuHIMO
COOTHOIIICHHs HeomnpeaenéHHocTel ['eizenbepra, 3akoHBI COXpaHEHUS
3apsIOBOTO M MAacCOBOTO YHCENT M DHEPTUU B SIICPHBIX PEAKIUAX, 3aKOH
PaAMOAaKTUBHOTO pacnaia);

¢ ONUCHIBATh (PU3MUYECKHE TPOLECCHl W SBJICHHS, HUCIOJb3YyS BEIMYHUHBIL:
HaMPSHKEHHOCTD JIEKTPUYECKOTO TOJISI, IIOTEHIIAAI JIEKTPOCTATUHICCKOTO
MOJII, PAa3HOCTb TOTEHIUANIOB, OJJIEKTPOJABIDKYIIAS CHUJIa, WHIYKIUS
MAarHuTHOTO IIOJISl, MarHUTHBIA TIOTOK, CWja AMIiepa, WHIYKTUBHOCTD,
ANEKTPOJBIDKYINAS CHJIA CAMOWHAYKIMH, JSHEPTHS MAarHUTHOTO TIOJIS
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA HWMITYJIbC, TOJHAS JHEPTus,
DHEPTHUsS TIOKOS CBOOOMHOW YACTHIIBI, DHEPIHS W HMMIYJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsil siApa, YHEPTHUS CBSI3U S/IPa;

¢ O0OBSCHATH OCOOEHHOCTH IPOTEKAHUS (bu3HIeCKuX SIBJICHHIA:
ANIEKTPOMArHUTHAS HHIYKIIHS, CAMOWHTYKIIHSI, pE30HAHC, HHTEePhEPEHITUS
BOJH, Judpakmus, IUCIIEPCUs, TIOJIHOE BHYTPEHHEE OTPAKCHHUE,
dotosnextpuueckuit 3dpdexr (pororddexr), anpda- u Oera-pacmambi
snep, raMMa-u3JIydeHue siep, (U3HUYECKHe IMPUHIIUAIBI CIEKTPATBHOTO
aHanu3a u paboThI Ja3epa;

o OIIPCACIIATh HAIIPABJICHUC HWHAYKIHMKW MArduTHOTO IIOJIA ITPOBOJHHKA C



TOKOM, CHJIbI AMriepa u cuiibl JlopeHia;

e CTPOUTH U300pakKEeHUE, CO3JaBaEMOE TJIOCKUM 3€PKAJIOM, TOHKOM JIMH30M, U
PacCUUTBHIBATH €70 XapaKTEPUCTUKU;

e IPUMEHATh OCHOBOIMOJIArAIOIINE ACTPOHOMHYECKUE TOHSTHUSL, TEOPUU U
3aKOHBI I aHanmW3a ©W OOBSICHEHWS (PU3UUECKHX TIPOIECCOB,
IPOUCXOJAIINX B 3BE3/1AaX, B 3BE3NHBIX CHCTEMAX, B MEKIralaKTHUYECKOM
cpene; ABUKEHUSI HEOECHBIX T, YBOJIIOIMHU 3BE3/] U BeelleHHOl;

e IPOBOANTH HWCCJICOBAHWE 3aBHCHUMOCTCH (PU3MUECKHX BEJIMYHMH C
UCIIOJIb30BAaHUEM TMPAMBIX HW3MEPEHUN, IPU HSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCUPOBaTh PE3yJbTaThl TOJYYEHHOH 3aBUCHUMOCTH
¢u3nuecKkux BEIMYMH B BHUAC TpadukoB ¢ Y4€TOM aOCOJIOTHBIX
NOTPEIIHOCTE  W3MEPEHM, JIelaTh  BBIBOABI IO  pe3yjbTaTaM
HCCIICIOBAHMUS;

¢ IPOBOJNTH KOCBEHHBIE HU3MEpPEHUS (U3UUYECKUX BEIUYUH, IPU ITOM
BBIOMpATh ONTUMAJbHBIA METOJ W3MEpPEHHUs, OIICHHWBAaTh AOCOJIOTHBIE U
OTHOCHUTENbHBIE OTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

¢ IPOBOJIUTH OIBITHI MO MPOBEPKE MPEAJIOKEHHOW THUIOTE3bl: IJIaHUPOBATH
AKCIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATH
MOJIyYEHHBIE pEe3YyJIbTaTbl M JI€JIaTh BBIBOJ O CTaTyce MPEIJI0KEHHOU
TUTIOTE3b;

¢ OITMCBIBATH MCTOIBI ITOJYUYCHHS HAYYHBIX AaCTPOHOMUYCCKUX 3HaHHﬁ;

e cOOMIONATH TIpaBMIIa 0E30IMaCHOTO TPy MpPU MPOBEIACHUU MCCIICIOBAHUN B
paMKax  y4yeOHOrO  OSKCHEpHUMEHTa, TMpakTUKymMa W ydeOHo-
MCCJIEA0BATEIIbCKOM W TPOEKTHOM JEATEIBHOCTA C MCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHMS;

epEllIaTh PACYETHBIE 3aJjadd C SIBHO 3aJaHHOM W HESIBHO 3aJIaHHOU
dbu3uyeckol MOJENbIO: Ha OCHOBAHMM aHaju3a YCJIOBHUS BBIOUPATH
dusnueckue MoJenM, OTBeYarolmue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(dbopMyIIBI, 3aKOHBI, 3aKOHOMEPHOCTU M TIOCTYJAThl (PU3UYECKUX TEOPH
OpyU  WCIOJIb30BAHMM MaTEMAaTHYECKUX METOJOB pEIICHHS  3ajad,

IMPpOBOANTH pvaéTBI Ha OCHOBAHWH HMMCIOIIMUXCS JaHHBIX, aAHAJIM3UPOBATH



pe3yabTaThl U KOPPEKTUPOBATH METOAbI PEUICHUSI ¢ YYETOM MOTYUYEHHBIX
pE3yIbTATOB;

e pellIaTh Ka4eCTBEHHBIC 3a/1a4, TPEOYIOIIMe MPUMEHEHUS 3HAHUHN U3 pa3HBIX
pa3nenoB Kypca (GU3MKH, a TaKKe HHTETpalldd 3HAaHUM W3 APYTHUX
MPEAMETOB €CTECTBEHHO-HAyYHOIO0 LHKJIA: BBICTPAUBATh JIOTUYECKYIO
[EMOYKY PACCYKJIEHUI C OTIOPOIl Ha N3yUYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pu3NYECKUe SABICHUS;

¢ ICTIONIb30BaTh ~TEOPETHUECKUE 3HAHUSA IS OOBSICHEHUS OCHOBHBIX
OPUHLUIIOB pabOThl U3MEPUTENIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKHUX MIPOLIECCOB;

e IPUBOJUTH MPUMEPHI BKJIaJIla POCCUUCKHUX U 3apyOEKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HAYKHU, B OOBSCHEHHE MPOLECCOB OKPYXKAIOIIETO MHUPA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

e AHAJIM3UPOBATHh U OLICHUBATH MOCIEACTBUSA OBITOBOM M MPOU3BOJCTBEHHON
JESTEIbBHOCTH 4YEJIOBEKa, CBA3AaHHOM C (PU3MYECKUMH MPOLIECCAMHU, C
MO3UITUHN SKOJIOTHYECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHAILHOM

MPUPOJONOIb30BAHUH, & TAKKE Pa3yMHOM HCIOIb30BAHUU AOCTHKEHUN

HAyKW W TEXHOJOTUW IS JajdbHEHIIero pa3BUTHSA YEJIOBEUECKOTO
00IIIeCTBA;

e IPUMEHSTH PaA3IMYHBIE CIOCOOBI paboThl ¢ WHMOpMaluend GU3NIECKoro
comepXaHUsI C HCIOJIB30BAaHUEM COBPEMEHHBIX HH(DOPMAITMOHHBIX
TEXHOJIOTUN, TIPH ITOM HCIOJB30BaTh COBPEMEHHbIE HH(GOPMAIIMOHHBIE
TEXHOJIOTUU ISl TIOMCKA, TEepepabOTKM M TPEIbSBICHUS Yy4eOHOU u
HAyYHO-TIOMYJIIPHOU WH(GOPMAIUHU, CTPYKTYPUPOBAHUS U MHTECPIIPETAIIUN
uH(OpMaIMK, TOJYYEHHONW W3 pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBaTh  MOJy4yaeMyr0  HMHPOpMAlUIO W OIEHWBATh  ¢&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMECIOIIUXCS 3HAHWW, TaK U HAa OCHOBE
aHaJM3a UCTOYHHUKA WH(OPMAITUY;

o IPOSIBIIATH OpraHU3alMOHHBIC U MMO3HaBaTEIIbHBIE yMEHUS
CaMOCTOSITENIbHOTO  MPUOOpPETeHHs HOBBIX 3HAHUH B TPOIECCE

BBIIIOJIHCHHS ITPOCKTHBIX U y‘le6HO-I/ICCJICIIOBaTeHBCKI/IX pa60T;



epaboTaTh B TpYIINE C HCIOIHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATBFHO PACIPEACNIATh AeSITeNbHOCTD
B HECTaHJAPTHBIX CUTYyallUsX, aJleKBaTHO OLIEHMBATh BKJIJ KaXKIOTO M3
Y4aCTHUKOB TPYMIIBI B PEUICHUE pacCCMAaTPUBAEMOM MTPOOIEMBI;

* IPOSIBJISITH MOTUBAIMIO K Oynymield mpodeccHoHATbHON NeATENbHOCTH 0

CIICOHMAJIBHOCTAM (bI/ISI/IKO-TGXHI/I‘-ICCKOFO HpO(bHJIH.



COIEPKAHUE YYEBHOI'O IIPEIMETA «®PU3UKA»
(YIJIYBJIEHHBIA YPOBEHbD)

10 KJTACC

Pa3znes 1. Hay4uHblilt MeTOX NO3HAHUS NPUPO/IBI.

®dusuka — pyHIaMeHTalbHas HayKa o npupoje. HayuHslil MeTo1 MO3HaHUS U
METO/IbI UCCIeNOBAHUS (PU3UUYECKUX SBICHUH.

OKCIepUMEHT W TEOpHsl B Mpollecce MOo3HaHus Tpupojsl. Habmogenue u
AKCIIEPUMEHT B (PU3HUKE.

Cnoco0Obl m3MepeHus: (U3MYECKUX BEIMYMH (QHAJIOTOBbIE W LU(DPOBBIE
M3MEPUTEIbHBIE MPUOOPHI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocT  u3MepeHuit  ¢usnueckux BeduyuH  (abconroTHas U
OTHOCHTEIIbHAS).

MonenupoBanue (U3NYECKUX SIBJICHUM M MPOIECCOB (MaTepuaabHasi TOUYKA,
abCoNIOTHO TBEPAOE TENO, HACANbHAs KHUAKOCTh, WACAIBHBIM ra3, TOYEYHBIN
3apan). ['unore3a. ®U3nyecKuil 3aKOH, TPaHULBI €r0 MPUMEHUMOCTU. Pu3nueckas
TEOPHUSL.

Pons u Mecto ¢u3uku B (GOpMUPOBAHUM COBPEMEHHOM HAay4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOU IESITEIIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nabopamopmusie padbomul, nPAKMUKYM.

N3mepeHre cuiibl TOKAa W HaNpsSHKEHUs B LIENM IOCTOSHHOIO TOKa MpHU
MTOMOIIIY aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LU(poBoH s1aboparopueil no ¢usuke. IIpumepsl n3MepeHus
(u3nYecKuX BETUYHUH IPU MOMOILIN KOMITBIOTEPHBIX JATYHUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuxa.

Mexanuueckoe aBuxeHrue. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Ipsimas u oOpaTHas 3aja4l MEXaHUKH.

Paanyc-BexTop MarepuambHOM TOYKH, €ro IMPOEKUUH Ha OCH CHCTEMBI

KoopauHat. TpaekTopus.



[lepemerienne, CKOPOCTh (CpemHssE CKOPOCTh, MTHOBEHHAsi CKOPOCTH) H
YCKOpPEHUE MAaTEePUATBHOM TOUYKH, WX TPOEKIHH HAa OCH CHCTEMBl KOOPAHMHAT.
CrnosxeHue nmepeMenieHnid U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE TIPSIMOJIMHEHHOE ABMKEHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IyTH MAaTePUATbHON TOYKH OT BPEMEHU M UX
rpaduKu.

CBoOogHOE majmeHue. YCKOpeHHe CBOOOJHOrO majeHus. JIBW)KeHHE TeTa,
OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY. 3aBUCHUMOCTb KOOpPJMHAT, CKOPOCTH U

YCKOPEHUSI MaTEPHAIbHON TOYKH OT BPEMEHU U UX IPAPUKU.

KpuBonuneitnoe  nBuxkeHue. JIBWKeHHE  MaTepHaNIbHOM  TOYKH IO
OKPY>XHOCTH. YTJiOBasi W JIMHEIHas ckopocTh. [lepron m yactota oOpareHus.
LlenTpocTpeMuTenbHOe (HOPMaJbHOE), KacaTeabHOE (TAaHT€HLIMAIBHOE) U MOJIHOE
YCKOPEHHE MaTepUAIbHON TOUKHU.

TexHu4yeckrue yCTpOMCTBA W TEXHOJIOTHYECKHE TMPOLECCHL: CIHUIOMETP,
JNBI)KCHUE CHApsAOB, LEMHbIE, IIECTEpEHYATHIE W PpPEMEHHBIE TEepeAayd,
CKOPOCTHBIE JIU(PTHI.

Jlemoncmpayuu.

Mogenb cuCTeMBbI OTCYETA, WILTIOCTpAIUsl KUHEMATUUECKUX XapaKTePUCTHK
JBH>KCHUSL.

CriocoObI HcciieqOBaHUs IBKEHUIA.

NnnrocTpanus npeaenbHOro nepexoa i "3BMepeHne MrHOBEHHOUM CKOPOCTH.

[IpeoOpazoBanue ABUKEHUM ¢ UCTIOJIB30BAHUEM MEXaHHU3MOB.

[TaneHue Ten B BO3IyX€ U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGnronenue aBmxeHus: Tena, OpOIICHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

Hanpasnenue ckopocTH npu JBUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTeil, TPACKTOPUM, CKOPOCTEM IBHXKEHHUS OJJHOTO U TOTO K€
Tela B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomul, RPAKMUKYM.

N3yyeHne HEpaBHOMEPHOTO JABUKEHHUS C LIEJBbIO ONPEIEIICHUS MTHOBEHHOU



CKOpOCTH.

N3Mepenue yckopeHus MpU OpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKECHUU
10 HAKJIOHHOM TIJIOCKOCTH.

Uccnenoanne 3aBUCUMOCTH IyTH OT BPEMEHU MPHU PABHOYCKOPEHHOM
JBU>KCHUU.

N3mepenne  yckopeHus CBOOOTHOTO MaJICHUS (PEKOMEHI0BAHO
MCITOJTh30BaHUE ITU(POBOI TaOOpaTOpHH).

N3yuenune pABWKEHUS Tella, OpOIIEHHOro Tropu3oHTaidbHO. [IpoBepka
TUIIOTE3bl O MPSMOW MPONOPIUOHAIBHON 3aBUCHMOCTH MEXKIY AalbHOCTBIO
MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3ydeHne IBHXKEHUS Tela MO OKPYXHOCTH C IOCTOSSHHOM MO MOAYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Tepuoja OOpalieHus] KOHMYECKOro MasTHHKA
OT €r0 apaMeTPOB.

Tema 2. /lunamuxa.

Ileppii 3akoH Hprorona. HWuepnumanbHbie cucteMbl orcu€ra. [IpuHnun

oTHocuTenbHOCTH  lanmmnes.  HewHepuumanpHble ~ CHCTEMBI  OTCYETA

(ompenenexnue, MpUMepHI).

Macca tena. Cuna. [IpuHIUn Cynepno3uiiuy CUJl.

Bropoii 3akoH HeroTOHA 1111 MaTepruanbHON TOUKHU.

Tpernii 3akoH HproTOHA [0 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTCHUS. OJKBUBAJICHTHOCTH T'PAaBUTALMOHHON W
MHEPTHOM MaCCBI.

Cuna TsbKecTH. 3aBUCUMOCTh YCKOPEHHUsI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI W OT reorpaduyueckod MMPOTHL. JIBUKEHUE
HEOECHBIX TeJl M UX CIYTHUKOB. 3akoHbl Kerepa. [lepBas kocMuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Ttema, aBumxKyerocs ¢
YCKOPEHHEM.

Cuna tpenms. Cyxoe tpeHue. Cujia TpEHUS CKOJIBKEHUS M CUJIA TPEHUA
nokosi. Koaddumuent tpenus. Cuna CONPOTHBICHHS TPHU JIBIDKCHHH Tella B

KHUIKOCTHU UJINU I'a3C, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTCIBbHOT'O JABUKCHHUSI.



Hasnenue. [' mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHHYeCKne YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHI: MOAUIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HabGnronenue nBuKeHus Tell B MHEPLHAIbHBIX U HEMHEPIUAIbHBIX CHUCTEMax
OTCYETA.

[IprHIMI OTHOCUTEIBHOCTH.

Kauenue nByx HUIMHAPOB WK MIAPOB PA3HOM MAaCChl C OJIMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHHE  PaBHOACHUCTBYIOUIEH  MPWIOKEHHBIX K TeIy CHI C
MPOM3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHHUE B MHEPLIMAIBHOW CUCTEME OTCUETA.

PaBeHCTBO chJl, BOBHHKAIOIIUX B PE3YJIbTATE B3aUMOJICUCTBUS TEN.

N3mepenune mace 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena mpu yCKOpEHHOM MOIBEME U HAJCHUM.

[{eHTpoOEeKHBIE MEXAaHU3MBI.

CpaBHeHUE CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit s3xcnepumenm, nadopamopnsie padomaol, npaKmMuKym.

N3mepenne paBHOJEHCTBYIOIEH CUJT MPU JBMKEHUU OpycKa MO HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka rumore3sl 0 HE3aBUCUMOCTH BPEMEHU JBHKEHHUSI Opycka 1o

HaAKJIOHHOM MJIOCKOCTH Ha 3aJIaHHOC pAaCCTOAHHEC OT €ro MacCcChl.

WccnenoBanue 3aBUCHMOCTH CHUJT YIPYTOCTH, BO3SHUKAIOIIMX B MPYXKUHE U
PE3MHOBOM 00pa3siie, OT uX JepopmMaliuu.

N3yuenne NBUKEHUS CUCTEMBI TEJN, CBSI3AHHBIX HHUTHIO, IEPEKUHYTOU Uepes
NErKuii OJIOK.

N3mepenne kodduimenta TpeHus MO BEIWYUHE YTI0BOro KoddduimeHTa
3aBUCHUMOCTH Frp(N).

HccnenoBanue aBHMXEHHsS OpycKa MO HAKJIOHHOM IUIOCKOCTH C MEPEMEHHBIM

K03 puImeHTOM TpEHUS.



N3yuenue ABMKEHUS Tpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AGcomoTHO TBEpAoe Teno. [locTymarenbHoe M BpallaTelbHOE JBHXKEHUE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpaieHus. [limedo cuibl
CroxeHune cuil, MPUJIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPIOIO TENA.

YcroitunBoe, HEyCTOMUMBOE, O€3pa3IuyHOE PABHOBECHE.

TexHuyeckre yCTpOWCTBA W TEXHOJOTHYECKUE IMPOLECCH: KPOHILITEWH,
CTPOUTEIIBHBIN KPaH, peIIETYATHIE KOHCTPYKIIUH.

Jlemoncmpayuu.
VY ci0BuUsl paBHOBECHS.
Buasl paBHOBECHS.
Yuenuueckuit sxcnepumenm, nabopamopnvie padomaol, npaKmuKym.
UccnegoBanne ycrmoBHil paBHOBECHS TBEPAOTO Tela, HMEIOMIETO OCh
BpAILICHUS.
KoHncTpynpoBanue KpOHIITENHOB U PACUET CUIT YIIPYTOCTH.
N3yyeHne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOIIETO IUIOMIAb OMOPHI.
Tema 4. 3aKkonvl coxpanenus 6 MexaHuke.
Nmnynbc MaTepranbHOM TOYKH, CUCTEMBI MaTepUaIbHBIX TOUeK. LleHTp mace
CHUCTEMBI MAaTEpUAIBHBIX TOUEK. Teopema O ABUKEHUU LIEHTPa Macc.
Nmmynbe cuitbl 1 ©I3BMEHEHHWE UMITYJIbCA Tea.
3aKOH COXpaHEHUS UMITYJIbCA.
PeakTuBHOE ABHKCHHUE.
MomMeHT umItybca MaTepUaIbHOM TOUYKH. [IpecraBieHne o cCoXxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIBHBIX MOJISIX.

Pabora cuiasl Ha MajgoM M Ha KOHEYHOM IiepeMerncHuu. [ paduueckoe

npeAcTaBieHue padOThl CUIIHI.

MouHOCTb CHIIBL.

Kunerndeckass sHeprusi marepuanbHOW TOUKH. Teopema 00 M3MEHEHUH

KUHETUYECKOU SHEPTUU MATEPUAIIBHOU TOUYKH.



IloTeHnmanbHble W HENOTEHUUalbHbIE CHibl. [loTeHnumanbHas »HEpPrus.
[ToTreHumanbHas 3HEeprust ynpyro neopmupoBaHHOW NpykuHbl. [loTeHnmanpHas
DHEPrUs Tela B OAHOPOJHOM TPAaBUTALMOHHOM moJe. [loreHumanbHas sHeEprus
TEJla B IPaBUTALlMOHHOM II0JI€ OJJHOPOJHOTrO 1Iapa (BHYTpU M BHE mapa). Bropas
KOCMHYECKAsI CKOPOCTh. TPeThs KOCMUYECKAS] CKOPOCTb.

Cesi3b paOOThl HEMOTEHIHUATbHBIX CHJI C HM3MEHEHHEM MEXaHUYEeCKOU
DHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPT M.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBHenue bepHyIUM 171 WMIOCAIBHOM >KUIKOCTHM KaK CIEJICTBHE 3aKOHA
COXPAaHEHUS MEXaHUYECKON YHEPTUH.

TexHuyeckue yCcTpouCTBa U TEXHOJIOIMYECKHUE IIPOLIECCHI: JBUKECHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIA MHUCTOJET, TUPOCKOI, (UIYpHOE KaTaHUE Ha
KOHBKaX.

Jlemoncmpayuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

N3mepenne MOITHOCTH CUJIBI.

W3MeHeHne 3Hepruu Tela Mpy COBEPIICHUN PaOOTHI.

B3anmHbIe npeBpalieHnss KWHETUYECKON M MOTEHIMAIBHON dHEPTUM NIPH
JNEUCTBUU Ha TEJIO CUJIBI TSYKECTU U CUJIBI yIIPYTOCTH.

CoxpaHeHue S3HEPruu Ipu CBOOOTHOM A ACHUH.

Yuenuueckuit sxkcnepumenm, nadopamopusie pabomaul, npAKmMuKym.

N3mepenne nmmyJsibca Tena no TOpMO3HOMY ITYTH.

W3mepenue cuibl TSITU, CKOPOCTH MOJIEIH AJIEKTPOMOOMIISI U MOLITHOCTH
CHJIBI TSTH.

CpaBHEeHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

Hccenenoanne coxpaHeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIEUCTBUU.

N3MepeHne KHHETUYECKON YHEPTHUM TEJIA 110 TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHUsI TOTEHIMAIIbHON YHEPTUU NPYKUHBI ¢ PabOTOM CHUJIIBI

TPEHUSL.



()HpeHGHCHHC pa6OTHZCHHHZTp€HHH IIpu AIBHXXCHHUM TCJa I10 HaAKJIOHHOM

IIJIOCKOCTH.

Paznes 3. MoJjiekyasipHasi puznka 1 TEepMOAUHAMHUKA.
Tema 1. Ocno6vl MONEKYNAPHO-KUHEMUYUECKOU Meopul.

OcCHOBHBIE TOJOXKEHUS MOJEKyJsipHO-KuHeTnueckon Teopun (MKT), wux
ompiTHOE oOocHOBanue. Jlubdys3usa. bpoyHoBckoe nmBmkeHue. XapaxTep
JBYOKEHUST M B3aUMOJICUCTBHUS 4YacTHUI BellecTBa. MoJeau CTpPOEHHs Ta30B,

KUJKOCTEH M TBEPABIX Tel U OOBIACHEHUE CBOMCTB BEIIECTBA HAa OCHOBE ATHUX

Mojenei. Macca u pasmepbl Mojekyn (atomoB). KomuuecTtBo BelecTsa.
[TocrosinHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ u3mepenus. Illkana
temmneparyp Llenbcus.

Mopenps uneanbHOro ra3a B MOJIEKYJSIPHO-KUHETUYECKOM TEOPUU: YaCTHULIBI
rasa JIBUKYTCSl XaOTHUECKHU U HE B3aUMOJICUCTBYIOT JIPYT C IPYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Kanelipona. AOcomIOTHAs
temriepatypa (mkana tremneparyp KenbBuna). 3akon JlanbroHa. M3omponecchl B
UJCATPHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
MPEACTABICHUE U30MPOLECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3pb  MEXIy JaBI€HUEM M  CpPeAHEH  KUHETUYECKOW  HSHeprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJl HJI€AIbHOTO ra3a (OCHOBHOE
YpaBHEHHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBsi3b a0COIOTHOM TeMIIepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KHMHETUYECKOU SHEPTHUEN MOCTYNaTebHOTO TEMJIOBOrO JIBHIKEHHUS €€ YaCTHL.

TexHUYeCKHe YCTPOWCTBA M TEXHOJOTHUYECKHE TPOLECCHI: TEPMOMETD,
OapomeTp, MoJyYeHrne HaHOMATEPHAJIOB.

Jemoncmpayuu.

Mopaenu IBM>KEHHS YaCTHUI BEIIECTBA.

Monens OpOyHOBCKOTO JBUKEHHUS.

Buneoponuk ¢ 3anuchio peaasbHOro OpOyHOBCKOIO JBUKEHUS.

Hubdy3ust sKUIKOCTEH.

Mogens onbita L TepHa.



[IputskeHne MOJEKyI.

Mojenn KpuCTAUTMYECKUX PEUIETOK.

Hab6nronenue u uccienoBanue U30MpoIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomaol, npaKmMuUKym.

HccnenoBanne rmponecca YCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECUS IPH
TeII000MEHE MEXKTy TOpsSYei U XOJIOHOM BOOM.

N3yueHne W30TEpPMUYECKOro Mpouecca (PEKOMEHIOBAHO MCIOJIb30BaHUE
1udpoBoii 1a00paTopun).

N3ydenune n30X0pHOro mporecca.

N3yuenue n3obapHOro npouecca.

IIpoBepka ypaBHEHHUS COCTOSIHUSA.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbl.

Tepmonunamuueckass (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUK ISt
TEPMOJUHAMHUYECKON CUCTEMBI. BHeIIHNE M BHyTpeHHUE nTapaMeTphl. [lapameTpsl
TEPMOJIMHAMHUYECKON CHCTEMBI KAK CPEAHUE 3HAYEHHS BEIWYWH, OIHUCBHIBAFOIIUX

€€ COCTOSIHHE Ha MUKPOCKOIIMYECKOM YPOBHE.

Hyneoe Hauamo TtepmoauHamMuku. (CamMONpOW3BOJIBHAS — PEJIAKCALIHS
TEPMOJUHAMHUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopgene wuaeampHOro ra3a B TEPMOJMHAMUKE — CHCTEMA YPaBHEHUM:
ypaBHeHne MenaeneeBa—Knanelpona U BeIpaKEHUE U1 BHYTPEHHEH DHEPIUU.
VYcnoBrs MPUMEHUMOCTH 3TOW MOJENH: HU3Kas KOHLUEHTPALMs YaCTHIL, BBICOKHE
TeMIIEpaTypbl. BelpaxkeHue 11l BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO HUIE€AIBHOTO
rasa.

KBa3ucratnueckue 1 HeCTaTU4ECKUE MTPOLIECCHI.

DneMeHTapHas paboTa B TepMOJuHaMuKe. Boruncnenne paboThl 1o rpaduky
npoiecca Ha pV-nuarpaMmme.

Teronepenaua  kak  cnoco0  WM3MEHEHUSI  BHYTPEHHEH  SHEpruu
TEPMOAMHAMMYECKON  cucTeMbl 0e3  coBepiieHuss pabotel. KonBekuus,
TEIIONPOBOIHOCTbD, U3ITy4YECHHUE.

KomnuectBo Ttemnorel. TemnoéMkocTs Tena. YAenpHAas W MOJSpPHAsS

TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIUIOTA CTOPaHUS



TormBa. Pacuér KkoiuuecTBa TEIUIOTHI NpW  Teruionepenade. llonstue 00
annabaTHOM TpoIriecce.

IlepBblii 3aKOH TepMOAMHAMMUKHA. BHyTpeHHss odHeprusa. KomnuectBo
TEIJIOTBI W paboTa Kak  Mepbhl W3MEHEHWsS  BHYTPEHHEHW  OSHEPIrHH
TEPMOJIMHAMHYECKOU CUCTEMBI.

Bropoil 3ak0oH TEpMOJMHAMHUKH I PABHOBECHBIX IPOLECCOB: YEpe3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKONM CHUCTEMBI IPOXOIUT
eMHCTBEHHAas ajinadara. AOCOMIOTHAS TeMIepaTypa.

BTropoii 3ak0OH TEpPMOJMHAMUKH JUII  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXKHO TIEpeiaTh TEIUIOTY OT 00Jiee XOJIOHOro Tea K 0osee HarpeTomy 6e3
komneHcanuu (Knaysuyc). HeoOpatuMoCTh TPUPOIHBIX MPOIIECCOB.

[Tpunnunsl necTBus TerioBbix MammuH. KIT/I.

MaxkcumanbHoe 3Hauenue KIIT/I. Huka Kapno.

DKOJIOTUYECKUE ACIEKThl MCIOJIb30BAHUS TEIUIOBBIX ABHUTaTeneu. TermoBoe
3arpsi3HEHUE OKPYKAIOLIEH Cpelbl.

TexHuueckne yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: XOJIOAWIbHUK,
KOHJUITMOHED, AW3EIbHBIM W KapOIOpaTOpHBIM JBUraTeId, MapoBas TypOWHA,
MOJyYEHUE CBEPXHU3KUX TEMIEpaTyp, YTWIW3ALUMS «TEIUIOBBIX» OTXOHAOB C
MCIIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHNYECKOTO TOTLTUBA JIJIs
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTHUU.

Hemoncmpauuu.

N3menenue TemMnepatypbl py ainadaTUYECKOM PaCITUPEHHH.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEMNIOEMKOCTEN BEILIECTB.

CnocoObl M3MEHEHUs BHYTPEHHEN YHEPTUH.

Uccnenosanue aguadbaTHOTO MpoIiecca.

KomrnibroTepHbie MOAEIHN TEMIOBBIX IBUTATEIICH.

Yuenuueckuii s3xcnepumenm, nabopamopusie padomeol, npaKmMuKym.
N3mepenne yaenpHON TEIIIOEMKOCTH.

HccnenoBanue npoiiecca OCThIBAaHUS BEIECTBA.

HccrenoBanue agradbaTHOTO mpoiiecca.



N3ydenne B3aMMOCBA3M DHEPIMU MEXMOJIEKYISAPHOTO B3aMMOJCHCTBUS M
TEMIIEPATYpPbl KUIIEHUS KUJIKOCTEM.

Tema 3. Azpecammnvie cocmoanus eeujecmea. Pazogvle nepexooni.

[TapooOpa3zoBanne u KoHAeHcauus. lcmapenue u kuneHue. VY enbHas
TEIUIOTa Mapo0Opa30BaHUS.

HacpimienHsle ¥ HeHachbllleHHble napbl. KadecTBeHHass 3aBHCHMOCTH
IJIOTHOCTH M JABJICHUs HACBIIIEHHOTO I1apa OT TEMIIEPATYPhl, X HE3aBUCUMOCTH
0T 00bEMa HACBILLIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYphl KUIEHUSI OT AaBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTENIbHAS BIAKHOCTb.

Tépnoe Teno. Kpucranmnuyeckue u amopdHbie Tesna. AHU30TPOIUS CBOWCTB
KpuctaiuioB. [lmaBneHune W KpuUCTaluIM3alps. Y AENbHAs TEIUIOTA IUJIABIICHUS.
CyOmumarnus.

Hedopmanmu TBEpHoro tena. Pactsokenue u cxarue. Casur. Monyns FOHra.
[Ipenen ynpyrux aedopmaiiuii.

TeroBoe pacmiupeHue KUIKOCTEH U TBEPABIX TeJ, 00bEMHOE M JMHEHHOE
pacupenne. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MPUYUHA
TETUIOBOTO pacIiipeHus Tell (Ha Ka4eCTBEHHOM YPOBHE).

[IpeobpazoBanue sHEprun B (pa30BBIX MEPEX0aX.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTskeHHE. Kod(puiimeHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanmunnapusie sBnenus. J[aBneHne noa NCKPUBIEHHONW MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamaca.

TexHuueckne yCTpOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHI:  KUIAKHUE
KpHUCTaJLIbl, COBPEMEHHbBIE MaTePHUAaIbI.

Jemoncmpayuu.

TeruoBoe pacmupeHue.

CBoliCTBa HACBHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu NnOHUKEHHOM JTaBJICHUH.

N3MepeHue cuiibl HOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBIJIBHBIMU TNIEHKAMU.



CMmayuBaHue.

KanunnspHsie aBiaeHusl.

Mopenn HEeHbIOTOHOBCKOM JKHIKOCTH.

CniocoObl n3MepeHus BIAXKHOCTH.

Hccnenoanne HarpeBaHus U MIIABJICHUS KPUCTAITIMYECKOTO BEIIECTBA.

Buner nedopmaruii.

Habmronenune mansix aedopmariui.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomaol, npaKmMuKym.

N3ydenne 3akOHOMEPHOCTEN UCITAPEHHUS JKUIKOCTEM.

N3MepeHue yienbHON TEMIOTHI IIABJICHUS JIbJA.

N3ydeHune CBONCTB HACHIIIEHHBIX ITAPOB.

N3mepennie abCoIIOTHON BIXXKHOCTH BO3yXa M OIEHKA MacChl MapoB B
ITOMEILCHNH.

N3mepenue korpduiireHTa mMOBEPXHOCTHOTO HATSHKEHUS.

N3mepenune monyns FOnra.

UccnenoBanne 3aBucuMOCTH  Jnedopmaiiud  pe3uHOBOrO  oOpasma  oT
IIPUIIOKEHHOU K HEMY CUJIBI.

Pa3znen 4. JjeKkTpoanHaAMM KA.

Tema 1. Dnekmpuueckoe noe.

DJeKTpU3alusl Tell W €€ MPOSIBICHUS. DJEKTpUYecKui 3apsia. JBa Buaa
ANEKTpUYECKUX 3apsAnoB. [IpOBOJHWKH, MAWANEKTPUKHM U MOJYNPOBOJHUKH.
DJIEMEHTApHBIN BJEKTPUUYECKUN 3apsii. 3aKOH COXPAHECHUS DIIEKTPUYECKOIO
3apsaa.

B3anmopeiictBue 3apsaoB. Toueunsle 3apsanabl. 3akoH Kyiona.

DnekTpudeckoe nose. Ero nerdcTeue Ha 3JIEKTPUUYECKHE 3apsbl.

Hampsox€aaocts  anexTpudeckoro  mosst.  [IpoOubrit  3apsn.  Jlunum
HaIpPsHKEHHOCTH JIEKTPUUECKOTO ToIs. OQHOPOIHOE IEKTPUUYECKOE TOJIE.

[ToTeHIMAIBHOCTD BJIEKTPOCTATUYECKOIO MOJA. Pa3HOCTP MOTEHIMATIOB M
HarnpspbkeHue. [loTeHimanpHas SHeprus 3apsia B JJIEKTPOCTATUYECKOM MOJIE.

HOTGHHI/IaJ'I QJICKTPOCTATUYICCKOI'O IIO0JIA. CBs3p HaHp}DI(éHHOCTI/I IIOJII 1 pa3HOCTHU



NOTEHIIMAIOB ISl  AJIEKTPOCTATUYECKOro TMojis (Kak OJIHOPOJHOTO, TaK U
HEOTHOPOJTHOTO).

[IpyHIMT CyNIepIO3UIUHU ANEKTPUUECKUX MTOJIEH.

[Tone touewnoro 3apsga. [lome paBHOMEpHO 3apspkeHHOU ceprl. [lome
PaBHOMEPHO 3apsHKEHHOTO Mo o0BbEMY 1mapa. [lone paBHOMEpHO 3apsiKEHHOM
OCCKOHEUHOM IIIIOCKOCTU. KapTuHbl JUHUA HanpsHKEHHOCTH JTUX TMOJed U
AKBUIIOTECHIIMAIBHBIX TOBEPXHOCTEH.

[IpoBOAHUKH B 3JIEKTPOCTATHYECKOM TOJIE. Y CIIOBUE PABHOBECHS 3apPSI/IOB.

JvaeKTpruKu B AIEKTPOCTATUYECKOM ToJIE. Jlnsnexrpuueckas

IMPOHUIACMOCTDb BCIICCTBA.

KongeHcaTop. DnekTpo€MKOCTh KOHIEHCATOPA. DIIEKTPOEMKOCTD IUIOCKOTO
KOHJIEHCATOPA.

ITapannensHOE coequHEeHUE KOHAEHCATOPOB. IlocienoBarenbHoe coefMHEHNE
KOHJICHCATOPOB.

OHeprus 3apsLKEHHOTO KOHJIEHCATOopA.

JIBr>KeHUE 3aps>KEHHOW YaCTUIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHuyeckre ycTporucTBa M TEXHOJOTMUYECKHE IPOLECCHI: JIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTaTHYECKas 3al[uTa, 3a3eMJICHHUE HIEKTPONpUuOOpOB,
KOHJIeHCaTophl, renepaTop Ban ne ['paada.

Hemoncmpauuu.

Y CTpONCTBO M NPUHIUIT ACUCTBHS DJIEKTPOMETPA.

DIIEKTPUUECKOE TOJI€ 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TTOJIE IBYX 3aPSyKEHHBIX TUIACTHH.

Moguensb anekTpoctaTudeckoro reuepatopa (Ban ge ['paada).

IIpOBOIHUKM B DIIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOUCTBO U AEUCTBUE KOHAEHCATOPA IMOCTOSIHHOM U ITIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOLIaau
IJIACTUH, PACCTOSAHUS MEXIY HUMH U TUIEKTPUIECKOW MPOHUIAEMOCTH.

3Hepm;1 QJICKTPHUYICCKOI'O IIOJIA 3apPsA’KCHHOI'O KOHACH CATOpPA.



3apsiika U paspsjika KOHJeHcaTopa 4Yepe3 pe3ucTop.

Yuenuueckuii s3xcnepumenm, nabopamopnuie padomot, npAKmMuKym.

OrnieHKa CUJT B3aUMOICUCTBHUSI 3aPSAKEHHBIX TEJL.

Habmronenue npeBpalieHus SHEPruy 3apsHKEHHOTO KOHJIEHCATOpa B SHEPTHIO
U3JIyYEHUs CBETOIMO/IA.

N3ydenune nporekanus TOKa B LIETH, COJIepKaIel KOHIEHCATOP.

Pacmipenenenue pa3HOCTH MOTEHIMAJIOB (HampsKEHUs ) npu
MOCJIeI0BATEILbHOM COSMHEHNN KOHICHCATOPOB.

Uccnenosanue pazpsga KOHAEHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmosannbwlit InekmpuuecKuii mox.

Cuna toka. [IocToOSHHBIN TOK.

VYciioBuUsl CyIIECTBOBaHUS MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. VICTOYHHKH
toka. Hanmpsoxenue U u D/1C &.

3akoH OMa JiJ1s1 y9acTKa LETH.

DIIEKTPUUECKOE CONIPOTHUBJICHUE. 3aBUCHUMOCTh COINPOTHUBJICHUSA
OJIHOPOJHOTO TPOBOJHUKA OT €ro JUIMHBl M IUIOMIAJAM IOMEPEYHOTO CEUYCHUS.
VY nenpHO€E CONPOTHUBIICHUE BEIIECTBA.

[TocnenoBarenbHOe, MapaljieIbHOE, CMEIIAHHOE COSIUHEHUE MPOBOJIHUKOB.

Pacuér pa3BeTBn€HHBIX 2nekTpuueckux meneil. [Ipasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akon Jlxxoyns—Jlenna.

MOUIIHOCTE JJIEKTPUYECKOTO TOKa. TeruioBas MOIIHOCTb, BbIAENseMas Ha
pe3ucrope.

OJC u BHYTpeHHEE CONPOTUBIECHHE HCTOYHMKAa Toka. 3akoH Owma s
MOJIHOM  (3aMKHYTOM) 2JICKTpUYECKOW 1enud. MOIIHOCTh HCTOYHHUKA TOKA.
KopoTtkoe 3ambikanue.

Konnencarop B 1ienu oCTOSHHOTO TOKA.

TexHuueckrue YCTPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: aMIIEpMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IIEKTPUUECKOU SHEPTUN.

Jemoncmpayuu.

I/IBMepCHI/Ie CHJIbI TOKa 1 HAIIPAKCHHA.



HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HANPSDKEHMS ISl PE3UCTOPa,
JaMIIbl HAaKaJUBaHUS U CBETOAMOA.

3aBUCUMOCTH COMPOTUBIICHUS UIUHIPUUECKUX POBOJHUKOB OT JUJIMHBI,
IJIOLIAM TOTIEPEYHOr0 CEUYEHUs U MaTepuaia.

HccnenoBanue 3aBUCUMOCTU CUJIBI TOKA OT CONPOTHUBIICHUS IIPU TOCTOSITHHOM
HaPSDKCHUH.

[Ipsimoe uzmepenue IJIC. KopoTkoe 3aMbIkaHUE TAIbBAHUYECKOTO DJIEMEHTa
Y OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

Cnioco6bl coemuHeHns MCTOYHUKOB Toka, DJ[C Oarapei.

HccnenoBanue pa3HOCTH MOTEHIUATIOB MEX/TY TIOJFOCAMH UCTOYHUKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomul, RPAKMUKYM.

HccenenoBaHue CMEMIAHHOTO COEAUHEHUS PE3UCTOPOB.

N3mepenune yieabHOro COPOTUBIICHHS] TPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HAaNpSHKCHUST JUISL  JIAMITBI
HaKaJIMBAHMUS.

YBenuueHue npenesia u3MepeHus amnepmerpa (BoJbTMETpa).

N3mepenne 3/1C u BHyTpEHHETO CONTPOTUBJIEHNS HCTOYHUKA TOKA.

Uccnenoanue 3aBucumoctd J/IC ranbBaHMUECKOTrO 3J€MEHTa OT BPEMEHU
IPU KOPOTKOM 3aMBIKaHUH.

HccnegoBanue pa3HOCTH MOTEHIUATIOB MEX/y TIOJFOCAMH UCTOYHUKA TOKa
OT CHJIBI TOKA B LIETIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIIHOCTH UCTOYHHKA TOKA OT CHUJIbI

TOKa.

Tema 3. Toku 6 paznruunvlx cpeoax.
OJNeKTpUYeCcKasi MPOBOAUMOCTh  PA3JUYHBIX  BEIIECTB.  DJEKTPOHHAS
MPOBOJIUMOCTh TBEPJIBIX METAIJIOB. 3aBUCUMOCTH CONPOTHUBJICHUS METAJVIOB OT

Temrneparypbl. CBEpXIPOBOAUMOCTb.



DNeKTpUYECKU TOK B BakyyMme. CBONCTBA AJIEKTPOHHBIX ITy4KOB.

ITomynpoBOTHHKHY. CoOcTBeHHas U IIpUMECHAs IIPOBOAUMOCTH
noJynpoBoIHUKOB. CBolicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEKTPUYECKUNA TOK B DJIEKTPOJIMTAX. DJIEKTPOIUTHYECKAS JTHUCCOLUALM.
Onextposns. 3akoHbl Dapanes A AIEKTPOoIn3a.

OnekTpudeckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
paspsil. Pa3nmuyHble TUIIBI CAMOCTOATENBHOTO paspsiaa. Monnus. 1lnazma.

TexHUYecKue YCTpOMCTBA M IPAKTHUYECKOE NPHUMEHEHME: Ia30pa3psiIHbIC
JaMIIbl, 3JIEKTPOHHO-JIy4YeBasi TpyOKa, MOJYIPOBOJHUKOBBIE NPUOOPHI: JHOA,
TpaH3uCcTOp, (HOTOAMOM, CBETONMOM, TalbBaHUKA, padUHUPOBAHUE  MEAM,
BBIIUIABKA aJIIOMHUHMSL, dJIEKTPOHHAS! MUKPOCKOIIHSI.

Jlemoncmpayuu.

3aBUCUMOCTB COIIPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

3akoHsbI sekTposnsza Papazes.

NckpoBoit pa3psia U MPOBOAMMOCTD BO3AYXa.

CpaBHeHnE MPOBOAMMOCTH METAJUIOB U MTOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISI TPOBOAUMOCTD THOAA.

Yuenuueckuit sxcnepumenm, nadbopamopmusie padomul, RPAKMUKYM.

Hab0nronenue snexkTposusa.

N3mepenne 3apsiaa OJHOBAJIEHTHOIO HOHA.

HccnenoBanne  3aBUCMMOCTH  COINPOTUBJIEHHS  TEPMOPE3UCTOpA  OT
TEMIIEPATYPHI.

CHsTHE BOJBT-aMIEPHON XapaKTEPUCTUKU THOJA.

Du3uYeCKU NPAKTUKYM.

Crioco0b1 n3mMepeHust (U3MUECKUX BEJIMYMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOGCOIIIOTHBIE U OTHOCUTENBHBIE MOTPEITHOCTU U3MEPEHNI (PU3NYECKUX BEIHYHUH.
OueHka rpaHull MOrPEIIHOCTEH.

[IpoBenenre KOCBEHHBIX HU3MEPEHUH, HCCICIOBAHUN  3aBUCUMOCTEM



bu3UYECKNX BEJIWYWH, MPOBEPKA MPENIOKEHHBIX THUIOTe3 (BBIOOp U3 pador,
OMHMCAHHBIX B TEMAaTUYECKUX  paszieliax «YUYCHHYECKHH  OKCIEPHUMEHT,
JabopaTopHbie PabOTHI, TPAKTUKYM) ).

MexnpeaMeTHble CBA3M.

N3yuyenne «kypca ¢usuku yrayonénnoro ypoBHs B 10  kiacce
OCYILECTBIISIETCA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBI3E€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, TeoTpaduu U TEXHOJIOTHH.

Mesxicnpeomemuvie ROHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO008 HAYYUHO20

NnO3HaHUuA: ABJICHUE, HAYYHBIN (aKT, runoresa, (punyeckas BeJIMUMHA, 3aKOH,

Teopusi, HaONIOJICHHUE, SKCIEPUMEHT, MOJAEIUPOBAaHUE, MOJEIb, W3MEPEHUE,
MOTPEIIHOCTH U3MEPEHUM, U3MEPUTETbHBIE TPUOOPHI, ITUdpoBast 1adbopaTopus.

Mamemamuka: penieHue CcHUCTeMbl YypaBHeHHMU. JIuHeitHas QyHKUUMA,
napabona, rurnepOosia, ux rpaduku U CBOMCTBA. TpPUrOHOMETpUYECKHE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
BekTopbl 1 MX TPOEKIMU HA OCU KOOPJIUHAT, CJI0KEHHE BEKTOPOB.

buonozua: Mmexanuueckoe ABWKEHHE B KUBOUM mpupoje, nuddysus, ocMmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPY’Karolell cpenpbl,
yTUIM3aluus OWOOPraHMYECKOTO TOIUIMBA I BBIPAOOTKH «TEIUIOBOI» H
AIEKTPOIHEPTHH, TOBEPXHOCTHOE HATSKEHUE U KATWJUISIPHBIE SIBJICHHS B IPUPOJIE,
AIIEKTPUYECKHUE SIBJICHUS B )KUBOM IIPUPOJE.

Xumuna: TUCKPETHOE CTPOEHUE BEILECTBA, CTPOCHHE aTOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, IIOJyYEHHE HAHOMAaTepUalloB, TEIUIOBBIE
CBOMCTBA TBEPJBIX TEJN, KUJKOCTEH W Ta30B, )KUJIKUE KPUCTAIIbI, JIEKTPUUECKUE
CBOMCTBA METAJJIOB, AJIEKTPOJIUTHYECKAs TUCCOLMAIINS, TajbBaHUKA, DIEKTPOHHAS
MUKPOCKOITHS.

T'eozpagpusa: BnaxxHoCTh BO3/IyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozua: nipeoOpa3oBaHUE JIBUKEHUU C UCIOJIB30BAHUEM MEXaHU3MOB,
Y4€T CyXOro M JKMJAKOTO TPEHUS B TEXHUKE, CTaTHYECKUE KOHCTPYKLIHMH
(KpOHILITENH, pemeéTyaTble KOHCTPYKIUH), UCIOIb30BAHUE 3aKOHOB COXpaHEHUs
MEXaHUKH B TEXHHKE (THPOCKOI, BOAOMET W JIPyTH€), BUTATEIh BHYTPEHHETO

Cropanus, ImapoBas Typ6I/IHa, OBITOBOM XOJIOJUJIBbHUK, KOHAUTTUOHEP, TCXHOJIOTHHN



IMoJIyd€Hust COBPEMCHHBIX MAaTCpHajIoOB, B TOM 4YHCJIC HAHOMATCPHAJIOB, H
HaHOTCXHOJIOTHH, J3JICKTPOCTATHUYCCKAA 3alluTa, 3a3CMIJICHUC 3HCKTpOHpH60pOB,

ra3opaspsaaHbIC JTaMIIbl, ITIOJIYIIPOBOAHUKOBBIC HpI/I60pI>I, raJiIbBaHHKa.



11 KJIIACC

Pa3zneu 4. DiiekTpoAMHAMHUKA.

Tema 4. Maznummnoe none.

B3aumoneiicTBUe MOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MaruutHoe mone. Bektop MarHuTHOM wuWHAYKIMH. [IpuHIMD cynepnosuuuu
MAarHUTHBIX NoJied. JIMHMM MarHUTHON WHIYKIHH.

MarnuTHoe 1oJie IPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro BuTka). OnsIT Dpcrena.

Cuiia AMmnepa, e€ HanpaBJI€HUE U MOIYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOYJb. [[BHKEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJTHOM MarHUTHOM moJje. Pabora cumsl Jlopenia.

MarsuTHOE 110JI€ B BCIICCTBC. (DeppOMaFHeTI/IKI/I, Imapa- 1 JTMaMaraCTHUKH.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCH: IPUMEHEHHE
ITIOCTOSTHHBIX MAarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETD,
ANEKTPOJBUTATEND SIKOOU, YCKOPUTETH DJIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu.

KaptuHa  nuHMHA  MHAYKIMKA  MarHUTHOTO  MOJ  IOJIOCOBOTO WU
MOAKOBOOOPA3HOTO MOCTOSHHBIX MarHUTOB.

KapTuna nuHMI MarHMTHOM MHIYKIUHU MOJIS JJIMHHOTO MPSIMOTO TPOBOHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO POBOIHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JencrBue cuibl JIopeHa Ha MOHBI AJIEKTPOJIATA.

HabGnronenue nBmkeHus my4yka 2JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMIT JEUCTBUSA DIIEKTPOMU3MEPUTEIIBHOTO npudopa
MAarHUTORIEKTPUYECKON CUCTEMBI.

Yuenuueckuit s3xcnepumenm, nadopamopnsie padbomaol, npaKmuKym.

HccnenoBanre MarHuTHOTO OISt TOCTOSIHHBIX MArHUTOB.

UccnenoBanue cBOMCTB (eppOMarHETUKOB.



HccnenoBanne neicTBrs MOCTOSHHOTO MarHUTa Ha PaAMKy C TOKOM.

N3mepenne cuitbl Amnepa.

N3ydenune 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHrne MarHUTHOW MHTYKIIMM HA OCHOBE U3MEPEHUsI CUIIbI AMIiepa.

Tema 5. dnekmpomazHumnan uHOYKUu.

SBneHne dneKTpoOMarHuTHOM HMHAYKIuU. [IOTOK BekTOpa MarHWTHOM
uHaykunu. OJIC mHAyknuu. 3akoH AIEKTPOMAarHuTHOM uHaykiuu Papanes.
Buxpeoe anexrpuueckoe nose. Toku Oyko.

OJIC MHAYKUMM B MPOBOJHUKE, NBMKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJIE.

IIpaBuio Jlenna.

NupyktuBHOCTh. KaTymika WHIYKTUBHOCTHM B ILENM IOCTOSHHOIO TOKA.
SBnenue camonnaykuuu. IJ1C caMOMHIYKIIUY.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMATHUTHOE TOJIE.

TexHuueckne yCTpPOWCTBA W TEXHOJOTMYECKUE IPOLECCHl: MHAYKIMOHHAS
[1€Yb, COJIEHOM/I, 3aIIUTa OT JIEKTPU3ALNU TEJI IPU JABMKEHUU B MArHUTHOM I10JI€
3emMin.

Jlemoncmpayuu.

Habmronenue siBjeHUs 3J€KTPOMarHUTHOW HHTYKITHH.

Uccnenosanne 3aBucumoctd IJIC HMHAYKIMHA OT CKOPOCTM H3MEHEHUS
MAarHMTHOTO MOTOKA.

IIpasuio Jlenua.

[Tanenurie MmarauTa B aJlOMUHUEBOM (MeIHOMN) TpyOe.

SIBiIeHME CAMOMHIYKIIUU.

Uccnenosanne 3aBucumoctd J/]C caMOMHAYKIIMM OT CKOPOCTH H3MEHEHUS
CHUJIBI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomaol, npaKmMuKym.

UccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

Onpez[eneHHe HHAYKIOWHU BUXPCBOI'O MAarHuTHOI'O I10JIA.



HccnenoBanue sSBICHUS] CAMOUHIYKIIHH.

CO6opka MoJIeH AMEKTPOMArHuTHOTO TeHepaTopa.

Pa3nen 5. Kosiedoanua v BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJIECOAHUS.

["apmoHnyeckue koneOaHus. KnHemarnueckoe U TMHAMHYECKOE OINMCAHUE.
DHEpreTU4ecKoe ONMHCAHKME (3aKOH COXPAHEHMsI MEXaHUYEeCKOW 3Heprum). BeiBox
JTUHAMUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJIEOAHUM U3 UX SHEPreTHUEeCKOro u
KMHEMAaTUYE€CKOTO OMTMCAHMUS.

Amvmutyna u ¢asza konedanuil. CBA3b aMIUIMTYAbl KOJEOaHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMH KOJIEOaHUM €€ CKOPOCTH U YCKOPEHHS.

Ilepuon u uactora konebanuid. Ilepmon ManabiX CBOOOJHBIX KOJIEOAHMIA
MaTeMaTu4eckoro wmastHuka. [lepuoa cBOOOAHBIX KoJIeOAHUN MPYKUHHOTO
MasiITHUKA.

[TonsiTue o 3aTyxaromux kKoneOaHusX. BeiHyxkaeHHbIe KosleOaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BrnusHue 3aryxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKONIEOaHUSI.

TexHnueckre yCTpoONCTBAa U TEXHOJOIMYECKUE MPOLIECCHl: METPOHOM, Yachl,
KauyeJu, My3bIKaJIbHbIE MHCTPYMEHTHI, cericMorpad.

Hemoncmpauuu.

3amnuch KoJIe0aTeILHOIO IBHKEHHUS.

Hab6nronenue He3aBUCUMOCTH TIEPUOJIa MaJIbIX KOJeOaHuii Tpy3a Ha HUTH OT
aAMILUTATYIBI.

WccnenoBanue 3aTyXaromux KojieOaHU 1 3aBUCUMOCTH TIEpUOia CBOOOHBIX
KOJI€O0aHUI OT COMPOTUBIICHHUS.

UccnenoBanne kosnebaHWi Tpy3a Ha MACCHUBHOM TMPYXKHHE C IEIbIO
dbopmupoBaHus MpeCTaBICHUN 00 UeaTbHON MOJEIH MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YIHEPTUM MPHU KOJIeOaHUSIX Tpy3a Ha MPYKUHE.

UccnenoBanue BoIHYXACHHBIX KOJIEOAHUI.

Habmronenne pe3onanca.



Yuenuueckuit 3xcnepumenm, nabopamopusie padomul, RPAKMUKYM.

N3mepenne mnepuoga CBOOOJIHBIX KOJEOAHUN HUTSHOIO M IPYXKUHHOTO
MasATHUKOB.

W3ydenne 3aKOHOB IBIKEHUS TeJla B X0J1€ KoyieOaHUil Ha YIIPYTOM IOJIBECE.

N3ydenune ABUKEHHS] HUTIHOTO MAasiTHHKA.

[IpeoOpa3zoBaHue SHEPTUH B IPY>KUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMILTATY/ bl 3aTyXalOMUX KOJIeOaHUH.

NccnenoBanue BRIHYXIECHHBIX KOJIeOaHU.

Tema 2. dnekmpomaznummusle Ko1edanusi.

Koneb6arenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
ujcaibHOM KoJsie0aTenbHOM KOHType. ®Dopmyna Tomcona. CBs3b aMIUIATYAbI
3apsA/ia KOHJAEHCATOpa C aMIUIMTYJOM CHITbI TOKa B KOJI€OATETbHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPTUU B UACATBHOM KOJeOATeIbHOM KOHTYpE.

3aTyxaromme AJIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxneHHbIe
AJIIEKTPOMATHUTHBIE KOJIEOAHNS.

IlepemeHHBIi1 TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYJIHOE U
JNEUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHUS NpU Pa3iIudHoOM (dopme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHU.

CunyconabHbId TIEPEMEHHBIM TOK. Pe3ucrop, KOHAEHCATOp W KaTyllKa
WHJIYKTUBHOCTH B LIETIHM CHUHYCOMJAJIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpspKeHUN.

Wneanwsubiii  Tpancpopmarop. IlpomsBoactBo, mepemada u morpebliieHue
AJIEKTPUYECKON IHEPTUU.

DKOJIOTUUECKHE PHUCKM TMpU MPOU3BOACTBE 3ieKTpodHeprun. KynbTypa
HCIIOJB30BaHUA SJIEKTPOIHEPTUU B MOBCEAHEBHOM KU3HMU.

TexHnueckre ycTpOCTBA M TEXHOJIOTMYECKHE MPOLECCHI: ANEKTPUYECKUI
3BOHOK, T'€HEpaTOp MEPEMEHHOT0 TOKa, TUHUU JIEKTpoIepeaay.

Jlemoncmpayuu.

CB0OOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh 4aCTOThl CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTH U EMKOCTH

KOHTYpa.



OcumorpaMMbl 3J1EKTPOMarHUTHBIX KOJIEOaHUH.
['enepaTop He3aTyXarOMIMX IEKTPOMATHUTHBIX KOJICOAHU.
Mopens 3JIEKTPOMarHuTHOTO T€HEPaTopa.

BriHyXIeHHBIE CHHYCOUAATbHBIE KOJICOAHMUS.

Pe3ucrop, kaTyilika WHIYKTUBHOCTA M KOHJIEHCATOP B IEMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpum mocienoOBaTEIbBHOM COEIMHEHUM PE3UCTOPA, KATyLIKH
WHJIYKTUBHOCTH M KOHAEHCATOPA.

VYerpoiicTBO U IpUHIUIL AeHCTBUS TpaHchopmaTopa.

Mogenb TMHUY 3TIEKTPOIIepEayn.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomul, RPAKMUKYM.

N3yuenue Tpanchopmaropa.

HccnenoBanue nepeMEHHOTO TOKA Yepe3 MOCIEA0BATEIbHO COEAMHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Hab6nronenue 351eKTpoMarHuTHOr0 pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIENIK IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHumHble 60JIHbL.

MexaHnueckue BOJIHBI, YCJIOBHUS HUX pacrnpocTpaHeHus. llomepeunbie u
MpOJIoJIbHBIE BOJHBL. [lepuon, CKOpOCTh pacrnpocTpaHEHUs W JUIMHA BOJIHBI.
CBoiicTBa MEXaHWYECKUX BOJIH: OTpPaXE€HUE, MpeJoMIIeHHe, MHTepepeHuus u
aupakuus.

3Byk. CkopocThb 3ByKa. I poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIyMOBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEBI.

DJIEKTPOMAarHUTHbIE BOJIHBL. Y CIIOBUS M3JIYyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTanuss BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  SJIEKTPOMAarHUTHBIX  BOJH:  OTPa)K€HUE,  MPEIOMIICHHE,
noJisipu3arysi, HTepepeHnns u nudpaxius.

[IIxana 7eKTPOMAarHUTHBIX BOJH. [IpruMeHeHHe 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

HpI/IHHI/IHBI pPaaruoOCBA3N U TCICBUACHUS. PaI[I/IOJ'IOKaI_II/IH.



DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYIKAKOIIEH CPEBI.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neus,
yJIbTPa3BYKOBasl TUATHOCTUKA B TEXHUKE U MEIUIIMHE.

Jlemoncmpayuu.

OO0pazoBaHue ¥ pacIpPOCTPaHEHUE MOMEPEUHBIX U TPOIOJIBHBIX BOJIH.

Konebumromeecs Tesio Kak HICTOYHUK 3BYKa.

3aBUCUMOCTb JUIMHBI BOJIHBI OT YaCTOThI KOJIEOAHMIA.

HabGnronenue orpakxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue narepdepeHunu u 1uppakiiuu MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBoicTBa ynbTpa3ByKa U €T0 IPUMEHEHHE.

HabGnronenue cBsizu TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMILIUTYAOU U
4acTOTOM KOJEOaHUI.

UccnenoBanne  CBOMCTB  3JEKTPOMAarHUTHBIX ~ BOJH:  OTPa)KE€HHE,
npejaoMiieHue, nossipu3anus, Audpakius, uHTepdepeHIus.

Oo6nHapyxenue nHGPaKpacHOTo U yIbTPa(UOIECTOBOIO U3ITyUCHHM.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomul, RPAKMUKYM.

N3yuyeHnne napaMeTpoB 3BYKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTRBE.

Tema 4. Onmucxa.

[IpssMoNMHEHOE pacnpoCTpaHEHUE CBETAa B OJHOPOAHOM cpexe. JIyd cBera.
ToOYeUHBIN UCTOUHUK CBETA.

OTtpaxxenue cBera. 3aKOHbI OTpaxkeHUs cBeTa. llocTpoenue n3oOpakeHuit B
iockoM 3epkane. Chepuyeckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS cBeTa. AOCOTIOTHBIN TOKA3aTelb
npesniomiaeHusi. OTHOCUTENbHBINA MOKa3aTesb npejaomiieHus. [locTosHCTBO 4acTOThI
CBE€Ta W COOTHOLIEHUE JUIMH BOJIH IPU NEPEXOJE MOHOXPOMAaTUYECKOIO CBETA
yepe3 TpaHully pasziena ABYyX ONTHUYECKUX CPe.

Xon nyueit B mpusme. Jucnepcus cBeta. CIIOXHBIN cocTaB 0€Joro CBeTa.



[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblid yroa MOJHOIO0 BHYTPEHHETO
OTPAKEHHUS.

CobOuparoniue u  pacceuBaromue JuH3bl. ToHkas nuH3a. DOKycHOE
paccTOsIHUE U ONTHYECKass CUjla TOHKOM JIMH3bI. 3aBUCUMOCTh (POKYCHOTO
paccTOsSIHUSL TOHKOM C(EepUyYecKO JUH3BI OT €€ TeOMETPUU U OTHOCUTEIHHOTO
MOKA3aTesl MPETOMIICHUS.

dopMyia TOHKOM JIMH3bL. Y BEJIUYEHHE, 1aBAEMOE JTMH30M.

Xoxa nyda, MpOLIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckol ocu. lloctpoenne wu300paxke€HU TOYKM M OTpe3Ka MNpsSAMOU B
cOOMpAKOIIMX U PACCEUBAIOIINX JMH3aX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnoco6HocTs. ['11a3 kak onTudeckast
cucTema.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOUN ONTHKHU.

BonnoBas ontuka. HMutepdepenuus cBera. KorepeHTHblE HCTOYHHKHU.
VYcaoBus HaOMOIEHUS MAKCUMyMOB M MHUHMMYMOB B HWHTEp(EpEHIMOHHOU
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. IIpuMepsl KilacCHYECKHX
MHTEPPEPEHIITUOHHBIX CXEM.

HNudpakusa cBera. JudpakiuonHas pemérka. YcCIoOBUE HaOIIOICHUS
IJIaBHBIX ~MAakCHMyMOB IIpU IaJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(QPaKIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHnuecKkue yCTpPOMCTBA M TEXHOJIOTMUECKHE IPOLIECCHI: OYKH, JIyIa,
nepuckomn, (oroannapar, MUKPOCKOI, MPOEKIMOHHBIM amnmnapar, MpPOCBETIIEHUE
OIITHKH, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPaYKEHHUSI CBETA.

HccnenoBanue npeioMieHns CBETA.

Hab6nronenue noaHoro BHyTpEHHEro OTpaxkeHus. MoJiens CBETOBO/IA.

HCCJ’IGI{OB&HI/IC X0Ja CBCTOBBIX IIYUYKOB HYCPC3 IIOCKOIIAPAJICIIBHYIO



IUTACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB M300paKEHUI B TUH3AX.

Mopenu MUKpPOCKOIIa, TEIeCKOona.

HaGnronenue nntepdepeHium cBera.

HaGnronenue iBeTOB TOHKUX TUIEHOK.

Habmronenue nudpakiuu ceera.

Nzydenne qudpakmOHHON pEIIETKH.

Hab6nronenue nudpakiiMOHHOTO CIIEKTpA.

Hab6nronenue nucnepcuu ceera.

Hab6nronenue nonsipusaiuu cBera.

[TpumeHeHre TOISIPOUIOB IS U3YUCHHUS MEXaHMUECCKUX HAMPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomeul, RPAKMUKYM.

N3MmepeHue nmokasaresns IpeIoMIICHUSI CTEKJIA.

WccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSHUSL OT BemiecTBa (Ha
MIpUMEPE KUJIKUX JTUH3).

N3mepenrie poKyCHOTO pacCTOSIHUS paCCEUBAIONTUX JIMH3.

[TonyueHue n300paXkeHUs: B CUCTEME U3 IUIOCKOTO 3epKaJia U JIMH3BI.

[Tonydenne n3o00pakeHus: B CUCTEME U3 JBYX JIUH3.

KoncTpyrpoBaHue Te1eCKOMUYECKUX CUCTEM.

Hab6nronenue audpaxiuu, naTephepeHIuy 1 MOIspU3aIuu CBETa.

N3ydenue nosspusaiuu cBeTa, OTPaXXEHHOTO OT MMOBEPXHOCTHU JAUDJICKTPHUKA.

N3yuenne naTepPepeHIINM JIa3epHOTO U3ITyYCHHS Ha IBYX IIETISX.

Habnronenue nucnepcumu.

Habmronenue u nccnenoBanue qudpaKImoOHHOTO CIIEKTpA.

N3mepenune MHbI CBETOBOM BOJIHBI.

[Tonydenue criekTpa U3JIy4eHHUs CBETOAMOJAA MPHU MOMOUIU JTU(PpPaKIIMOHHON
PELIETKH.

Pa3nen 6. OcHOBBI cieMAJIbHONH TEOPUH OTHOCHTEIbHOCTH.

['pannupl  NPUMEHMMOCTH  KIIACCHMYECKOM  MexaHuku.  IlocTynatsl
CHeIUaIbHOM TEOPUH OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  [IpeoOGpazoBanust  JlopeHia.



YcnoBue npuunHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeENJICHUE
BPEMEHU U COKPAILECHUE JIJINHBI.

DHeprus 1 UMITYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b Macchl € SHEPruer U UMITYJIbCOM PEISITUBUCTCKONW YaCTHUIIBI. JHEPIHUs

ITOKO:I.

TexHuyeckre ycTpoHCTBa U TEXHOJOTUYECKHUE MPOLIECCHI: CITyTHUKOBBIC
MPUEMHUKH, YCKOPUTEIIN 3apsKEHHBIX YaCTHII.

Y4eHn4eCKui SKCIIEPUMEHT, TAOOpaTOPHBIE pabOTHI, TPAKTUKYM.

OmpeneneHne UWMIYyJIbca W DHEPrHUM  PEISTUBUCTCKUX 4acTuil (10
(doTorpadgusiM TpeKOB 3apSKEHHBIX YACTUL] B MArHUTHOM MOJIE).

Pa3znen /7. KBantoBasi pusuka.

Tema 1. Kopnyckynapno-6011060it oyanusm.

PaBHOBecHOE TEIJIOBOE M3NydYeHHUE (M3TydeHHE aOCOMIOTHO YEPHOTO Tena).
3akoH cMemeHust Buna. ['mnoresa [Inanka o kBaHTax.

@OTOHBI. DHEPTUsl U UMITYJIbC (DOTOHA.

dorordpdext. Onbitel A. I'. CroneroBa. 3akonsl dhoTodpdexra. YpaBHeHUe
Oitamreitna s potodddexra. «Kpacnas rpanuna» gorosrddekra.

JlaBnenne cBeta (B YAaCTHOCTH, JaBJCHUWE CBeTa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0 M a0COJIIOTHO OTpaxkaronryro moBepxHocTb). Ombitel 1. H.
JleGenena.

BosHoBBIE cBOMCcTBa yacthll. Bomubl ne bponns. /[nuna BonHe! ae bpoiiis n
pasMepbl 00JacTH  JIOKaNM3alu JBIKYyIIecs dvacTtuipl. KopmyckymsipHo-
BOJTHOBOM Ayanu3M. Jludpakius 3eKTpOHOB Ha KpUCTasiax.

Cneunduka usmepenuii B Mukpomupe. COOTHOIIEHUS] HEONpeaeaEHHOCTEN
I'efizenbepra.

TexHUYeCKHEe YCTPOMCTBA M TEXHOJOTHUYECKHUE ITPOLIECCHI: CIEKTPOMETD,
doTodnemenT, GOTOMATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oT03(HeKT Ha YCTAHOBKE C IIMHKOBOM IMIACTUHOM.



Uccnenosanue 3akoHOB BHeMHETO GhoTodddexTa.

HCCHCI{OB&HHG 3aBUCHUMOCTHU COIIPOTUBJICHUA IMOJYIIPOBOIHHUKOB oT

OCBELEHHOCTH.
CBeToano.
Conneunas 6atapes.
Yuenuueckuii s3xcnepumenm, nabopamopnuie padomot, npAKmMuUKym.
Uccnenosanue poTope3ucropa.
N3mepenue noctostnHoi [Inanka Ha ocHOBe HccienoBanus ¢oTodddexra.
UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIAKEHUS.
Tema 2. Duzuka amoma.
OnbIThl MO HUCCIEAOBAHMUIO CTPOCHMS atoma. lInmaHerapHas Mojaenb aToma
Pezepdopna.
[Toctynater bopa. M3nydenue u noroiieHue (POTOHOB IPH MEPEXojie aTomMa
C OJTHOTO YPOBHSI DHEPTUH HA IPYTOM.
Buapl ciektpoB. CieKTp ypOBHEN SJHEPTUHA ATOMA BOJOPOA.
CnoHTaHHOE M BBIHYXKJICHHOE M3JlyueHHe cBeTa. Jlazep.
TexHuueckre yCTPOMCTBA U TEXHOJIOTUUECKUE MPOLECCHL: CIEKTPAIbHbIN
aHaju3 (CIEKTPOCKOIT), Ja3ep, KBAHTOBBIM KOMITBIOTED.
Hemoncmpauuu.
Mogens onbita Pezepdopna.
Habmronenune muHeNYaThIX CIIEKTPOB.
Y CTpOUCTBO M AEUCTBUE CUETUYNKA MOHU3UPYIOIINX YACTHIL.
Onpenenenue IJIMHBI BOJHBI JIA3EPHOTO U3JIYUCHHUS.
Yuenuueckuit s3xcnepumenm, nabopamopuvie padomeol, nPAKMUKYM.
Habmronenue nuHeyaToro cuekrpa.
UccnenoBanue criekTpa pa3peKEHHOr0 aTOMAapHOTO BOJOPOJA M HU3MEpPEHUE
noctosiHHOM PunGepra.
Tema 3. Du3zuxka amomHoz0 A0pPa U INEMEHMAPHBIX YACMUY,.

Hyxnonnas monens siapa I'eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe

yuciio sapa. M30tomsl.



PagnoaktuBHOCTh. Anb(a-pacnag. OJIEKTPOHHBIM U IMO3UTPOHHBIA OeTa-
pacnaz. [ aMmma-u3iryueHue.

3aKOH pPaAMOAKTUBHOIO pacnajga. PaavoakTUBHBIE H30TOIBI B IIPUPOJIE.
CBoiicTBa MOHHU3UPYIOLIETO H3Iy4YeHUs. BiusHue pagvoOaKTHBHOCTH HA YKUBbBIE
opranu3mbl. EctecTBenHsbIil poH uznyuenus. Jlozumerpus.

DHeprus CBA3M HyKJIOHOB B sjipe. SnepHsie cuibl. [ledext maccsl sapa.

Snepusie peakiuu. Jlenenue u cunres saep. Saepusie peakropsl. [Ipodaembl
YIPABJISIEMOTO TEPMOSAEPHOIO CHHTE3a. OJKOJOTMYECKHE ACIEKThl Pa3BUTHUSA
AIEPHON YHEPIETUKH.

Mertoapl  perucTpalilMd M HCCIENOBAHUSA  DJIEMEHTAPHBIX  YAaCTHII.

@yHaaMeHTAIbHbIE B3aUMOACUCTBUA. bapuoHbI, ME30HBI U JIEITOHBI.
IIpencraBnenue o CtangapTHOUM Moenu. KBapK-Irir0OHHas MOJEIb apOHOB.

O®usuka 3a npegenamu CTaHmapTHOM Monenu. TEéMHas Marepuss U TEMHas
DHEPIusl.

EnnHcTBO prznyeckoi KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTMYECKUE MPOLIECCHL: JO3UMETpP, KaMepa
BunbcoHa, siaepHBId  peakTop, TEPMOSAEPHBIM peakTop, aromMHas Oomoa,
MarHUTHO-PE30HaHCHas ToMorpadus.

Yuenuueckuit sxkcnepumenm, nadopamopusie pabomaul, nPAKMUKym.

HccnenoBanue TpeKOB YacTUll (110 TOTOBBIM (OTOrpadusim).

HccnenoBanue painoakTUBHOTO (pOHA C UCTIOIb30BAaHUEM JJO3UMETPA.

N3yuenue nornoiieHust 0eTa-4acTUl] AIFOMUHUEM.

Pa3zjnen 8. D1eMeHTbI ACTPOHOMMH M ACTPOPUUKH.

DTarnbl pa3BUTHSI aCTPOHOMUH. [ IpuKIagHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHoMHuH. [IpUMEHMMOCTh 3aKOHOB (HUBUKH [JII OOBSICHEHUS MPUPOIBI
KOCMHUYECKNX O0OBEKTOB.

Metonbsl acTpOHOMHUYECKHX HcclenoBaHUNA. (COBpPEMEHHBIE ONTUYECKUE
TEJICCKOIIBI, PaIHOTEIIECKOIIbI, BHEATMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3gnoro Heba. Co3Be3nus, sipkve 3BE3MbI, IUIAHETHI, UX BUIUMOE
JIBUOKCHHE.

CojtHeuyHas cucreMa.



Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprum ConHua u 3BE3I.

3BE3/1bl, UX OCHOBHBIC XapaKTEPUCTUKHU. J[MarpamMma «CeKTpaIbHbINA KIacc —
CBETHUMOCTB». 3BE3/bl TJIABHOM IOCJIENOBATENBHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTBY» JJIs1 3BE3J TJIABHOM IMOCIIEIOBATEIbHOCTH. BHYTpEeHHEE CTpOeHuE
3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKIAECHUU U 3BoMoIMU ConHIa U
3BE3]1. DTaIlbl )KU3HU 3BE3]I.

Muieunsiii I[IyTe — Hama ['amaktuka. Ilosnokenune m auxenue CoJiHIIA B
lNamaktrke. Tumnbl ramakTuk. PagunoranakTuku U kBa3apbl. YEpHbBIE OBIPHI B AIpAX
rajgakTHK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa06:1a. Pazberanue rajakTuk.
Teopus bonsimoro B3peiBa. PennkroBoe nsimydyenue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonooenus.

Habntonenust 3BE31HOr0 HEOa HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUN JIJISi OTIPEIEICHUS TTOJIOKEHUSI HEOECHBIX 00BEKTOB
HAa KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3us (CEBEpHOro MOJylIapus U SPKUE
3BE3/IBI.

HaGnronenuss B Ttenmeckonm JlyHbI, TIJIaHeT, TYMaHHOCTEH | 3BE3IIHBIX
CKOTUIEHU.

DuU3HYeCKU NIPAKTUKYM.

CnocoObI u3mMepeHus: GU3NUECKUX BEIUYUH C HUCIOJIB30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOGCOJIFOTHBIC U OTHOCUTEBHBIC TTOTPEITHOCTH U3MEPECHUN (DU3NISCKUX BEITHUMH.
O1ieHKa TpaHull MOTPEUTHOCTEM.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEUN
(¢u3MuecKuX BEIMYMH, MPOBEpPKA MPEMJIOKEHHbIX THUIoTe3 (BbIOOp M3 padorT,
ONMMCAHHBIX B  TEMATHYECKUX  paszienax «YUYEHUUYECKHUUA  IKCIIEPUMEHT,

nabopaTopHbIe pabOThI, MPAKTUKYM) ).



OBOBIIAIOHIEE IITOBTOPEHHE.

O606HICHI/I€ N CUCTCMAaTH3alusg COACPKAHUA Pa3ICIIOB KypCa ((MGXEIHI/IKa»,

«MonekynspHas pu3nKa U TEPMOJUHAMUKA», «DIEKTpOAUHAMUKaY, «Komebanus
U BOJHBDY, «OCHOBBI CIELHATIBHOM TEOPUH OTHOCUTENIbHOCTW», «KBaHTOBas
puznka», «IeMEHTbl aCTPOHOMHUU U aCTPOPUIUKIY.

Ponr ¢u3mkn wW acTpOHOMHUHM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHON M 3TUYECKOM cepax AESITENbHOCTH YEJI0BEKa, POb U MECTO (PU3UKU
U ACTPOHOMMH B COBPEMEHHOUN HAay4YHOW KapTUHE MUPA, 3HAYCHHUE ONMCATEIILHOM,
CUCTEMATU3HPYIOLIEH,  OOBSICHUTENBHOM W  IPOTHOCTHYECKOW  (DyHKIHMIA
puznyeckoit Teopun, posib GU3NUECKON TeOpuHu B (HOPMHUPOBAHUM IPECTABICHUN
0 (U3HYECKOW KapTHHE MUPA, MECTO (PU3NYECKOM KapTUHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUN O IPUPOIE.

MEXHPEIMETHBIE CBA3U.

N3yuenne «kypca ¢usuku yrayonéanoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCS C YUETOM COJIEPIKATEIBHBIX MEXKITPEIMETHBIX CBSI3EH C Kypcamu
MaTEeMaTUKH, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nOHAMUA, CEA3AHHBIE C UZYUEHUECM MEMOO08 HAYUHO20
nO3HAHUA: SBICHHWE, HAy4YHBIM (akT, TUMoTe3a, (PU3MyYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHWE, OJKCIEPUMEHT, MOJCIUPOBAHHUE, MOJENb, HW3MEpPEHHUE,
MOTPENIHOCTH U3MEPEHU, U3MEPUTETbHBIE MPUOOPHI, IU(PpoBas JadopaTopus.

Mamemamuka: pelieHUE CUCTEMBI ypaBHEHUUH. TpHUTOHOMETpHUYECKHE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOKIECTBO. BEKTOPBI M WX MPOEKIIMU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 3neMeHTapHbIX (GyHKUMA. [Ipu3Haku MoAOOUs TPEyroJbHUKOB,
oTmpeseeHUe TUIOMIAIN TIIOCKUX GUTYp 1 00bEMa Tell.

Buonozua: >nexktpuueckue SBICHHUS B JKMBOM mpupoje, KojebaTelabHbIE
IBWOKCHHUSI B OJKMBOM TIPUPOJIE, DKOJOTUYECKHE PHUCKH TPH TPOU3BOJACTBE
AIIEKTPOPHEPIUH,  DJICKTPOMAarHUTHOE  3arpsi3HEHUE  OKPY’Kalolled  cpenbl,
yIbTPa3ByKOBasi TUATHOCTHKA B MEAWIIMHE, ONTHYECKHUE SIBICHUS B IKUBOU

MIpUPOJIE.



Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTYpa TBEPABIX
T€J, MEXaHHU3Mbl O0O0pa30BaHUSl KPUCTALUIMYECKOM PpEIIETKH, CIEKTPaJbHBINI
aHaJIn3.

T'eocpagpua. marHuTHbIE TONIOCA 3€MJIM, 3aJ€KH MarHUTHBIX pya,
doToCcHEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocua. TPUMEHEHUE TMOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
AIIEKTPOABHUraTeNb SIKOOHM, TeHepaTop MEpPEeMEHHOr0 TOKa, MHIYKIMOHHAS TEYb,
JUHUU 3JIEKTpoNepeiay, 3JEKTPOJABUTATENb, paaap, PaIuONPUEMHUK, TEIEBU30D,

anteHHa, tenedon, CBU-nieub, ynbpTpa3BykoBas AUArHOCTUKA B TEXHHKE,

HpOeKHHOHHBIﬁ arrapar, BOJIOKOHHAasA OIITHKA, COJIHCYHAA 6aTape;1, CITYTHUKOBBIC

MIPUEMHMKH, SJIEPHAsI SJHEPTETUKA U DKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC (170 1)
Ne HaumeHnoBanue tem Kou-Bo yacoB JuexTponubie (IH(POBLIE) 0Gpa3oBaTebHbIE PECypPChIt
NPOrpaMMBI
PA3JEJ 1. HAYYHBbIN METO/] IO3HAHUS ITPUPOBI (6 1)
11 Hayunblii MeTO1 NO3HAHUS 6 uac.
pHpPoaBI dn3uka — pyHmameHTanpHas HayKa o mpupone. HaydHble MeTonbl MO3HAHMS OKPY KaroIero Mupa.
IPoJIb KCIIEpUMEHTA U TEOPUH B POLIECCE MO3HAHUS MPUPOALL. DKCIEPUMEHT B (hH3HKe.
https://resh.edu.ru/subject/lesson/5894/conspect/90070/

! Tlpu paspaboTke pabGoyeil mporpaMMbl B TEMAaTHYECKOM IUIAHWUPOBAHUU IOJDKHBI OBITH YYTCHBI BO3MOXKHOCTH HCHOJIB30BaHHS JJISKTPOHHBIX (LU(PPOBBIX)
00pa3oBaTEIIbHBIX PECYPCOB, SBISIIOIIUXCSA y4eOHO-METONMYSCKHUMH MaTepHuajaMu (MyJIbTHMEIUWHBIC NPOrpaMMBI, 3JCKTPOHHBIC yYEOHHMKH W 3aJadyHHUKH,
SJIEKTPOHHBIE OWOJIMOTEKH, BHUPTyaJbHBbIC JIA0OPATOPHH, HIPOBBIE MPOrpaMMBbl, KOJUISKIMH LHU(GPOBBIX 00pa3oBaTeIbHBIX PECYpPCOB), peajU3yIOINX
nunaktTuaeckue Bo3amokHoctu MKT, conmeprkaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATEIBCTBY 00 0Opa3oBaHUM.

Ne HaumeHnoBaHue Tem Koa-Bo yacos daexTpoHHbIe (HH(PPOBLIE) 0Gpa3oBaTebHbIE pecypehlt
MPOrpaMMbl

PA3JIEJ 2. MEXAHHKA (35 u)

2.1 KunemaTuka 10 ygac. Mexanndeckoe ABikeHne. OTHOCUTEILHOCTh MEXaHHMYECKOTro ABMKeHus1. CucreMa oTcuéra.
Tpaextopus.

[lepeMerieHue, CKOPOCTH (CPEHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepUAIbHOU
TOYKH, UX IIPOEKIIMU HAa OCU CUCTEeMBbl KoopauHaT. CiI0)KeHHUE IepEeMEIIECHUI U CII0KEHUE CKOPOCTEil.

PaBHOMepHOE M paBHOYCKOpPEHHOE NMPsIMOIMHEHHOe aBrkeHue. I paduku 3aBUCMMOCTH KOOPAVHAT,
CKOPOCTH, YCKOPCHMUS, ITYTH U TIEPEMEIICHUS] MaTEPUAIIBHON TOYKU OT BPEMECHH.

CpobOomHOe T1ajieHre. Y CKOpeHHe CBOOOHOTO TTaICHUS.

KpuBosmHeliHOe ABIOKEHME. JIBIDKEHHE MaTepHalbHOM TOYKH IO OKPY>KHOCTH € IIOCTOSIHHOMH 110
MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, IMHEHHAas CKOpocTh. Ilepuon

1 gacToTa oOpamieHus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.
https://resh.edu.ru/subject/lesson/6287/conspect/?ysclid=1gtxd48jt0844615087

2.2 10 yac [Ipuniun otHocuTensHOCTH ["anunesd. Ilepsriit 3akod HeroToHa. MHepIinanbHble CUCTEMBI OTCUETA.

JluHAMMKA. Macca tena. Cuna. Ilpunnun cynepnosunuu cuii. Bropoii 3akon HeroToHa 11711 MaTepualbHOM TOYKH.
Tperuit 3axkon HeroToHa 111 MaTepranbHbBIX TOYEK.

3akoH BceMupHOro TsiroteHus. Cruta tsbkectu. IlepBasi KocMHUYecKasi CKOPOCTb.



https://resh.edu.ru/subject/lesson/5894/conspect/90070/
https://resh.edu.ru/subject/lesson/6287/conspect/?ysclid=lgtxd48jt0844615087

Cuna ynpyroctu. 3akoH I'yka. Bec tena. Tpenne. Bunsl Tperus (11okosi, CKoJIbXeHHs, kadeHus). Crra
rpenusi. Cyxoe Tpenue. Cuila TpPeHHs CKOJIBKEHUS U cuia TpeHus nokosi. KoaddunmenT tpenus.

Cuia COIIPOTUBJICHUS IIPU ABHMXKCHUU TEJIa B )KUJAKOCTHU WUJIU rase.

HOCTyHaTeJII)HOG U BpaliaTe€JIbHOEC ABHUKCHUE aGCOJ‘IIOTHO TBépJ_'[Ol"O TCIAa.

IMOMEHT CHJIbI OTHOCUTEIHLHO OCH BpalCHUs. ITneuo cuibl. YciaoBus PpaBHOBECHsI TBépZ[OFO TCIIa
https://resh.edu.ru/subject/lesson/2976/main/?ysclid=Igtxdg8bdz736001277

2.3

Crartuka TBEpAOrO TeJIA.

5 gac

IAOCOTIOTHO TBép,Z[OG TECJIO. HOCTyHaTeJ'II)HOG " BpallaTe€JIbHOC NBUKCHUC

TBépZ(Ol"O Teaa. MOMEHT CHIIbI OTHOCUTEIBHO OCH Bpall€Hus. ITneuo cunbl. CnoskeHue CHJII,
MIPHUIIOKCHHBIX K TBép]_'[OMy TEILy.

I_IGHTp TSIKECTH TeJIa. Y CJIOBUS PpaBHOBECHS TBép,HOFO TCIa.
'YcTolunBoe, HEyCTOMYHBOE, 0€3pa3InYHOE PaBHOBECHE
https://resh.edu.ru/subject/lesson/4720/conspect/270766/

24

3aKoHBI
COXpaHeHHUsI

B MEXaHHKE.

10 ygac.

Hmmynsc MaTepruanbHON TOUYKH (TeJa), CUCTEMBI MaTepHAIBHBIX TOUYeK. VIMITyJIbC CHUTBI 1
M3MEHECHHE UMITyJIbca Tela. 3aKOH COXpaHEeHUs UMITyIbca. PeakTuBHOE nBmkeHue. Pabora
critbl. MomHoCTh crutbl. KuHeTnueckast SHeprus MaTepHalibHOM Touku. Teopema o0
M3MEHEHUU KUHeTu4YecKou 3Hepruu. Ilorennuansaas sueprus. IloTeHnuansHas s3Heprus
yrpyro negopmMupoBaHHO# npy>kuHBL [loTeHIManbHast SHEpTrus Tejla BOJIM3U TOBEPXHOCTH
3emun. [ToTeHIHAIBHBIE M HENTOTEHIHAJIBHBIE CHUIBL. CBSI3b Pa0OTHI HETIOTEHITUAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON PHEPIUU CUCTEMBI Tell. 3aKOH COXPAaHEHUS MEXaHUYECKOH
PHEpruu. YIpyrue U Heynpyrue CTOJIKHOBEHUS

https://resh.edu.ru/subject/lesson/5895/main/?ysclid=Igtxdt9un5480859257

PA3JEJI 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJNHAMUKA (49 1)

3.1

OcHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOM

TEOPHH

15 yac.

(OCHOBHBIE ITOJIOKEHHSI MOJIEKYJISIpHO-KHHETHYeCKOW Teopun. bpoyHoBckoe asrkenue. Juddysus.
XapakTep IBM)KEHHSI U B3aNMOJICUCTBUS YaCTHI] BellecTBa. MOJEIIN CTPOSHHUS Ta30B, KUIKOCTEH U
TBEPABIX TEJ U OOBSICHEHNE CBOICTB BEIIeCTBAa HA OCHOBE 3THX MoJelield. Macca MoJieKky .
KonnuectBo BemntectBa. [loctositnnas ABoraapo. TermoBoe paBHOBecue. Temmeparypa u e
n3mepenue. [llkana remneparyp Llenbcusi. Monens uaeansHoro raza. OCHOBHOE ypaBHEHHE
MOJICKYJIIPHO-KHHETHYECKOH TEOPHH HIeaIbHOTO ra3a. AOCOIIOTHAs TeMIlepaTypa Kak Mepa
cpenHell KHHEeTHYECKOH YHEePTHH TEIIOBOTO JBIM)KEHHS YacTHII raza. ['a30Bble 3aKOHBI. Y paBHEHUE
MenneneeBa— Kianeipona. 3akon JlaneroHa. M3ompoueccsl B HAealbHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BelllecTBa. | paduueckoe rmpeacraBiieHre N30IIPOIIECCOB: H30TepMa, N30Xopa, u3obapa

https://resh.edu.ru/subject/lesson/4722/conspect/?ysclid=lgtxeap6yg84705321

3.2

TepmoaunamMuka.

TensioBble MAIIIMHBI.

20 yac.

TepmoanHaMHUUeCKasi CHCTeMa. BHYTpEHHIsSI 9HEPTUsI TEPMOINHAMHUYECKON CHUCTEMBI M CITOCOOBI e
n3MeHeHus1. KomndecTBO TerioThl U paboTa. BHYTpeHHsIs1 SHEprUsi OJHOATOMHOIO HUICAIbHOTO Ta3a.
Buzs! Tenonepenayu: TENJIONPOBOAHOCTh, KOHBEKIUS, U3JIyUeHHE. Y IebHas TeIJI0EMKOCTh
BerecTBa. KoJimyecTBo TEIIOTHI PU TeIionepeaaye.

[TousiTrie 06 aguabarHOM mporiecce. [IepBrIit 3aKOH TepMOaNHAMUKH. [IprMeHeHHe MepBOro 3aKOHa
TEPMOIMHAMUKH K u3omporieccam. I padudeckas HHTepIpeTanus padboThl rasa.

BTopoii 3akoH TepmoanHaMuku. HeoGpaTuMoCTh MpoIecCOB B MPUPOIE.

TenuioBble MalIUHBL. [IpUHIUIIBI NeCTBUA TENIOBBIX MalInH. [IpeoOpa3zoBaHus SHEPTUHU B TEIIJIOBBIX
mamHax. KI1/] ternosoit mammael. LHukn Kapro u ero KIT/]. Dkxonorudeckue nmpooieMsl
TENJI0PHEPTeTUKH

https://resh.edu.ru/subject/lesson/5897/conspect/150903/

3.3

ArperaTHbie

COCTOSIHUSA

14 gac.

[Tapoobpa3zoBanue u KoHAcH CaIMs. McmapeHue U KuneHne. AGCOIIOTHASS U OTHOCHUTEIbHAS BIIAYKHOCTh
Bo3ayxa. HacellieHHbIN map. Y aenpHas TeIioTa napooopa3oBaHusi. 3aBUCHUMOCTh TeMIIepaTyphbl

KuIeHus oT gasieHus. TBépaoe teno. Kpucrannnueckue U amopdHbie Tesna. AHU30TPONUs CBOHCTB



https://resh.edu.ru/subject/lesson/2976/main/?ysclid=lgtxdg8bdz736001277
https://resh.edu.ru/subject/lesson/4720/conspect/270766/
https://resh.edu.ru/subject/lesson/5895/main/?ysclid=lgtxdt9un5480859257
https://resh.edu.ru/subject/lesson/4722/conspect/?ysclid=lgtxeap6yg84705321
https://resh.edu.ru/subject/lesson/5897/conspect/150903/

BeLecrna.

®a3oBble Mepexobl.

KpuctaiuioB. JXKuakue kpucramibl. CoBpeMeHHble MaTepuanbl. [1naBienne u kpucrajumsauus. Y ieabHas
rerutoTa ruraBiieHus. CyOmuMarus.
'YpaBHEHHE TEILIOBOTO OanaHca

https://resh.edu.ru/subject/lesson/2985/main/?ysclid=Igtxf5xrht794309669

PA3JIE] 4. QJEKTPOJNHAMMKA (54 1)

41

DJekTpHYecKoe

moJie.

24 gac.

OneKTpu3aius Tell. DIeKTpUUIecKUil 3apsaa. [IBa Buaa 3JeKTpUdecKuX 3apsiaoB. [IpoBogHUKH,
MU3IIEKTPUKU U TTOJTYTPOBOAHUKH. 3aKOH COXPAHEHMSI AIEKTPUUECKOTO 3apsa.

BzanmoneiictBue 3apsaoB. 3akoH Kynona. TouedHBIH 31eKTpUYECKUN 3apsia. DIEKTPUIECKOE TOJIe.
Hanpsk€HHOCTh anekTpuueckoro noJist. [IpuHuun cynepno3unumu 3j1eKTpUUecKux nojeu. Jilnauu
HanpsDKEHHOCTH AJIeKTpUYecKkoro nossi. PaGora cuit anektpocratuyeckoro nois. [lorenmuan. Paznocts
noreHuuanoB. [IpoBOJHUKY U AUAIEKTPUKU B AIEKTPOCTATUYECKOM IoJIe. Juanexkrpudeckas
IIPOHULIAEMOCTb. DJIEKTpoEMKOCTh. KoHneHcaTop. D1eKTpoEMKOCTh IJIOCKOT0 KOHJEHCATOPa.
DHeprus 3apsKEHHOI0 KOHAEHCaTopa

https://resh.edu.ru/subject/lesson/6293/conspect/?ysclid=lgtxfga42d750965451

4.2

MocTostHHBII
3JIeKTPUYECKHIl TOK.
Toku B pa3Iu4YHBIX

cpenax

24 gac.

DIEKTPUIECKUH TOK. Y CIIOBUS CYIIECTBOBAHHS 3IEKTPUIECKOT0 Toka. McTounuku Toka. Cuiia Toka.
[TocTostaubIN TOK. Hanpsoxerne. 3akoH OMa Ui yyacTKa Iend. DIeKTPHIECKOe COIPOTHBICHHE.

'Y nenpHOE compoTHBIEHKE BemecTBa. [locieqoBarensHoe, mapamienbHOE, CMEIIaHHOE COSMHEHNE
[POBOIHUKOB. PaboTa anekrpuueckoro Toka. 3akoH /xoyinsi—JleHna. MoIHOCTE JIEKTPHYECKOro TOKa.
O/1C u BHyTpeHHee CONPOTHBIICHIE HCTOYHHUKA ToKa. 3akoH OMa /s TTOJTHOH (3aMKHYTOM)
prexTpudeckoi nenu. Kopotkoe 3ambikanue. DIEKTPOHHAS IPOBOJIUMOCTD TBEPIBIX METAIIOB.
3aBUCUMOCTH COIIPOTHUBIIEHUS METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOIUMOCTD. DIEKTPUUECKUM TOK B
BakyyMme. CBOMCTBa 2JIEKTPOHHBIX ITy4KoB. [ToynpoBoguukyu. CoOCTBEHHAs! M IPUMECHAs! IPOBOIUMOCTh
moJrynpoBoaHUKOB. CBoiicTBa p—N-niepexoxaa. [1oaynpoBoAHUKOBEIE IPHOOPHL. DIEKTPUIECKHH TOK B
[pPacTBOpPAxX U pacIliaBax 3JEKTPOJIUTOB. DJIEKTPOJIUTUYECKAS JUCCOLMALNSL. DIEKTPOIN3. DIEKTPUIECKU
TOK B razax. CaMOCTOATEbHBII U HECaMOCTOSITeNbHbIH pa3pan. MomnHus. [lnasma.

https://resh.edu.ru/subject/lesson/5901/conspect/?ysclid=lgtxftvmha623469064

4.3

Toku B pa3IMYHbIX

cpexax

6 4ac.

(DJIeKTprUYecKas MPOBOJIUMOCTh PAa3JIMYHBIX BEUIECTB. DIEKTPOHHAS IPOBOJIUMOCTh TBEPABIX METAJUIOB.
3aBUCUMOCTH COIIPOTHUBIIEHUS METAJUIOB OT TeMIeparypsl. CBEpXIPOBOIUMOCTb. DJIEKTPUUYECKUN TOK B
BakyyMe. CBOHCTBA 3JI€KTPOHHBIX My4YKOB. [lomynpoBoAHUKY.

https://infourok.ru/elektricheskij-tok-v-razlichnyh-sredah-5527295.html?ysclid=1lv737wp2t760417744

OUBNYECKUN TIPAKTUKYM (16 4)

51

DusnyecKuii NPAKTHKYM

16 gac.

Crioco0bI n3MepeHusT GU3UIECKUX BEIMYUH C HCIIOJIB30BAaHUEM aHAIOTOBBIX M IMU(PPOBBIX
M3MEPHUTEIHHBIX MPHOOPOB M KOMIBIOTEPHBIX JaTYNKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCHUTEIILHBIE
[MOTPEITHOCTH N3MepeHni (pr3ndecknx BenudyuH. Onenka rpaHul norpemHocTeil. [Iposenenne

[KOCBCHHBIX H3MepeHHI71, I/ICCJICZ[OBaHI/Iﬁ 3aBHCHMOCTEH (1)I/I3I/I‘ICCKI/IX BEJIMYHMH, IIPOBEPKA MPEATIOKECHHBIX
ICTUITOTE3.

Pe3epBHoe Bpems (10 u)



https://resh.edu.ru/subject/lesson/2985/main/?ysclid=lgtxf5xrht794309669
https://resh.edu.ru/subject/lesson/6293/conspect/?ysclid=lgtxfga42d750965451
https://resh.edu.ru/subject/lesson/5901/conspect/?ysclid=lgtxftvmhq623469064
https://infourok.ru/elektricheskij-tok-v-razlichnyh-sredah-5527295.html?ysclid=llv737wp2t760417744

11 KJIACC (170 )

Ne HaumeHnoBaHue Tem KoJui-Bo yacos JuexTpoHHbIe (LH(POBBIE) 0Gpa3oBaTe/IbHbIE pecypebit
NPOrpaMMblI
PA3JEJI 4. QJIEKTPOAVUHAMMKA (27 )

4.1 MarnuTHOe moJie 14 gacon [locTossHHBIE MarHUTBL. B3auMoeiCTBYE TOCTOSHHBIX MArHUTOB. MaruuTHoe moJje. BekTop MarHMTHON MHAYKIMH.
[[IpuHIMI CyNepHo3UIIMKA MAaTHUTHBIX Toneil. JInHuM MarHuTHON nHAYKIMU. KapTrHa TMHUA MarHUTHOM MHITyKIUH
OJISI HOCTOSTHHBIX MarHUTOB.
IMarHuTHOE IT0JIe TIPOBOJIHUKA C TOKOM. KapTHHa NTMHMI HHAYKIIMH MarHUTHOTO TT0JIS JNTHHHOTO IPSIMOTO
MPOBOHUKA
11 3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJIHUKA, KaTyHIKH ¢ TOKOM. OnbIT Opcrena. Bzaumo- neiicTBue NpoBOIHUKOB C
[TOKOM.
Cuta Amriepa, e€ Moxynb 1 HampaieHue. Cuia JlopeHia, e€ MoayI b 1 HanpapieHue. J{BrkeHue 3apspkeHHOM
[MaCTHIIBI B OJTHO- POJHOM MarHUTHOM roiie. Pabota cuist Jloperna.
https://interneturok.ru/lesson/physics/11-klass/bmagnitnoe-poleb/magnitnoe-pole-postoyannogo-elektricheskogo-
tokal?ysclid=lgtxh30qr0459954847

4.2 Dj1eKTpOMArHUTHAS 13 uacos YIBrenue a1nekTpoMarHuTHON MHAYKIMHU. [loTok BekTopa MarHuTHON MHAyKuuK. DJC uHIyKnuu. 3akoH

MHAYKIHS. PIEKTPOMAarHUTHOM UHIYKIMKU Papazes.
IBuxpeBoe anextpryeckoe noie. OJC HHAYKIUU B IPOBOIHUKE, IBIKYIIEMCS IOCTYNATENbHO B OJJHOPOIHOM
IMarHATHOM TIOJIE.
[IpaBuito Jlenua.
IMuayKkTUBHOCTD. SIBNeHne camouHAyKuuu. D{C caMOMHYKIMH.
(OHeprust MarHUTHOTO TOJIS KaTYIIKU C TOKOM.
(DIIEKTpOMarHUTHOE 10Jie
https://resh.edu.ru/subject/lesson/3806/conspect/?ysclid=lgtxhfu3hu709998567
PA3JIEJ 5. KOJIEBAHUS X BOJIHBI (60 1)
51 Mexannueckue Koaebanms 10 uacos IKomebarensHas cuctema. CBOOOIHBIE MeXaHHMYecKue Konebanus. [lapmoHnyueckue koiedanus. [lepuos,

macToTa, aMIunTyna u (asa xosiebanuii. [Ipy>kMHHBIN MasTHUK. MaTeMaTHYeCKHil MasTHUK. Y paBHEHUE
rapmMoHMYecKuX KoJjieOanuii. [IpeBparnienne sHeprun Npyu rapMOHUYECcKUX Konebanusx. KomedarenbHbI
KOHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJIEOaHHs B HJICAJIbHOM KOJIeOAaTeIbHOM KOHTYpe. AHAIOTHsI
ME>KTy MEXaHHIECKUMH H 3JIEKTPOMArHUTHBIMHU KOJIEOAaHUSIMH.
https://resh.edu.ru/subject/lesson/4907/conspect/78496/



https://interneturok.ru/lesson/physics/11-klass/bmagnitnoe-poleb/magnitnoe-pole-postoyannogo-elektricheskogo-toka1?ysclid=lgtxh30qr0459954847
https://interneturok.ru/lesson/physics/11-klass/bmagnitnoe-poleb/magnitnoe-pole-postoyannogo-elektricheskogo-toka1?ysclid=lgtxh30qr0459954847
https://resh.edu.ru/subject/lesson/3806/conspect/?ysclid=lgtxhfu3hu709998567
https://resh.edu.ru/subject/lesson/4907/conspect/78496/

5.2 DJ1eKTPOMATHHTHBIE 15 gacos ‘Dopmyna Tomcona. 3aKOH COXpaHEHHS YHEPTHH B HII€AJILHOM K0JIeO6aTeIbHOM KOHTYpeE.
KOJTe6aHusT [IpencraBiaeHne O 3aTyXalOMIUX KOJIeOaHUSAX. BoIHY)IeHHbIe MeXaHNYecKHUe Koebanus. PesonaHc.

IBEIHY X I€HHBIE 3JIEKTPOMAarHUTHEIE KOJICOaHMSI.
[lepemenHbIi TOK. CHHYCOMIAIBHBIN ITIEPEMEHHBII TOK. MOIITHOCTE IEPEMEHHOTO TO- Ka. AMIUITUTYIHOE
1 IeiCcTBYIOIIee 3HAUCHUE CUIIBI TOKA U HAIIPSOKCHHUS.
Tpancdopmarop. [IpousBoAcCTBO, epenaya 1 NOTPEOICHNUE FIEKTPHUESCKONH SHEPTUU. DKOJIOTHYECKHE
[PUCKU IIpU NPOU3BOACTBE AIEKTposHepruu. KysibpTypa UCIOIb30BaHUs 3JIEKTPOIHEPTUH B IOBCEIHEBHOM
PKH3HH
https://resh.edu.ru/subject/lesson/5903/conspect/46944/

5.3 MexaHuuecKkue 1 10 vacos IMexaHu4YecKue BOIHBI, yCI0BUs pacnpocTpaHeHus. Ilepuon. CKopocTs pacipoCTpaHEHUs U IJIMHA

3J1eKTPOMATHUTHBIE BOJIHBI BOJIHEL. [Torrepednbie 1 IpoKoIbHEIE BOIHEL MHTepdepeHnns n qudpakius MeXaHMIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ ]poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3Byka. DIeKTpOMarHuTHEIC BOJIHEI.
|Y CIIOBHS M3ITydeHHsI JIEKTPOMarHUTHEIX BOJIH. B3auMHuast opuenranust Bektopos E, B, v B anektpo-
MarHUTHOM BorHe. CBOMCTBA 311€KTPOMArHUTHBIX BOJIH: OTpa)KeHUE, MIPEIOMIICHUE, TTOJSIPU3ALIHSI,
imudpakmust, naTepdepernus. CKOpoCcTh JIEKTPOMArHUTHEIX BOJH. [1Ikana a371eKTpOMarHUTHBIX BOJIH.
[IprMeHeHHe 2JIEKTPOMAarHUTHEIX BOJIH B TEXHUKE U OBITY.
[IpuHIUNBI paIUOCBSI3U U TeleBUAeHUA. Paguonokanus.
(DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH cpeabl
https://resh.edu.ru/subject/lesson/3795/conspect/270795/

5.4 OnTuka 25 gacos ["eomeTpuyeckast ontuka. IIpsiMmonuHelHOE paclpoCTpaHEHUE CBETA B OJTHOPOAHOM cpene. Toueunslit
MCTOYHUK cBeTa. JIyu cBera. OTpakeHHe cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTtpoeHne n3o0pakeHuit
B TUIOCKOM 3€pKae.
[IpenomiieHre cBeTa. 3aKOHBI ITPEJIOMIICHUS cBeTa. AOCONIOTHBIN ITOKa3aTelb npesomieHus. [loiHoe
BHYTpEeHHEE oTpakeHHe. [IpeaenbHbIi yroa NoJIHOTO BHYTPEHHEr0 OTPAKEHHUS.
Jlucriepcus cBera. CiioxkHBIN cocTaB Oenoro ceeta. L{Ber. CoOuparomue u pacceuBaroIIne JIMH3HL.
Tonkas nmua3a. DOKYCHOE pacCTOSTHNE U ONTUYECKas CHJIa TOHKOU TMH3EL. [locTpoeHne n3oopaxxeHuit B
COOMpaIOIINX U PaCCeHBAIOIINX JINH3aX. DPopMysia TOHKOW JMH3BL. Y BEIMYCHHE, JaBaeMOe JINH30H.
[Ipenensl IPUMEHUMOCTU F'€OMETPUUECKON ONTUKU.
IBomrHOBast ontuka. UaTepdepenuns cBera. KorepeHTHBIE HICTOYHHUKH. Y CIIOBHS HAOIIOICHUS
MaKCHMYMOB ¥ MUHHUMYMOB B HHTeP(EPEHIINOHHOW KapTHHE OT ABYX CHH(pA3HBIX KOTe€PEHTHBIX
MCTOYHHKOB.
Mudpakous ceera. Audpaknuonnas pemérka. Y caoBue HaOJIOICHUS TIIaBHBIX MAKCUMYMOB TIPH
[TaJICHI MOHOXPOMAaTHIECKOTO CBeTa Ha AU(PPAKIINOHHYIO PEIIETKY.
https://resh.edu.ru/subject/lesson/4914/conspect/47589/

PA3JIEJI 6. OCHOBbBI CHEHUAJBHOHU TEOPUH OTHOCHUTEJBHOCTH (5 u)
6.1 Ocnosul CTO 5 4acon I’ paHUIIBI TPUMEHNMOCTH KJIacCHYeCKOH MexaHuKH. [locTyaTel cienuaabHOH TeOpHn

OTHOCUTCIIBHOCTU: HHBAPHUAHTHOCTb MOAYJISI CKOPOCTHU CBE€TA B BAKYyM€, MIPUHIIUIT OTHOCUTEIIBHOCTHU
SﬁHHITefIHa. OTHOCI/ITCJILHOCTI) OAHOBPEMEHHOCTH. 3aMeHJIeHI/Ie BpPEMECHHU U COKpAIlICHNUEC NJINHBI.
SHepI‘I/ISI 1 UMITYJIBC pEJISITPIBI/ICTCKOfI qaCTHUIIbI. CBHSB MAacCCHI C 3HepI‘HeI71 1 UMITYyJIbCOM peJ’ISITPIBPICTCKOfI
[HaCTHUILIBI. 3Hepr1/151 TIOKOs

https://resh.edu.ru/subject/lesson/5907/conspect/?ysclid=lgtxj5qz76437055643



https://resh.edu.ru/subject/lesson/5903/conspect/46944/
https://resh.edu.ru/subject/lesson/3795/conspect/270795/
https://resh.edu.ru/subject/lesson/4914/conspect/47589/
https://resh.edu.ru/subject/lesson/5907/conspect/?ysclid=lgtxj5gz76437055643

PA3JIEJI 7. KBAHTOBAS ®U3UKA (25 1)

7.1 KopnyckyJisipHo-BoJIHOBO 15 gacos ‘Dortonsl. opmyna [Tnanka cBA3U SHEprun (HOTOHA C €ro YaCTOTOW. DHEPTHs U UMITYJIbC (POTOHA.
AyalausM. OTkpeITHE U uccienoBanue Gporodddexra. OmbiTel A. I'. CToneroBa. 3akoHH GpoTodddeKTa.
|YpaBuenune DiiHmreiiHa s potodaddexra. «KpacHas rpanuna» porodaddexra. [JaBneHne cBera.
Omnsrtel I1. H. Jle6eneBa. Xumuueckoe neiicTBHUE CBETa
https://resh.edu.ru/subject/lesson/4917/conspect/197789/

7.2 ®usuka aToma 5 gacos Monens atoma Tomcona. OnsiTel Pesepdopa mo paccestauio o-dactun. IlnanerapHas Moaenns aToma.
[loctynarsl bopa.
IM3mydenne u moriionieHne (GOTOHOB IPH IEpPeXoJie aToMa C OJHOIO YPOBHS SHEPTHH Ha APYTOH.
IBunbl ciektpoB. CIIeKTp ypOBHEH HEpPTHH aToMa BOIOPO/IA.
IBorHOBEIE cBOMcTBa yacTull. Bonnsl ne bpoitns. KopnyckynspHo-BonHOBOM nyanu3M. CIOHTaHHOE U
BBIHY>KJICHHOE M3JIydCHHE
https://resh.edu.ru/subject/lesson/3910/conspect/48346/

7.3 ®u3nKa aTOMHOTO 1Apa U 5 gacos (OKCIIEpUMEHTHI, JOKA3BIBAIOIINE CI0XKHOCTh CTPOEHUS siapa. OTKPBITHE paanoaK- TUBHOCTH. OTBITHI

3J1€eMEHTAPHBIX YaCTHI. IPezepdopaa 1o onpeneaeHuIo cocTaBa paguoaKTUBHOTO U3nydeHus. ColicTBa anbga-, 6eta-, ramma-
M3ITydYeHHs. BiusiHue paquoakTUBHOCTH Ha )KUBBIC OPTaHU3MBIL.
OTKpEITHE MPOTOHA U HeliTpoHa. HyknoHHas Mozens siapa [eiizenbepra—LlBanenko. 3apsia sapa.
IMaccoBoe uucio sapa. 30Tomnsl.
IAnbda-pacmian. DJIeKTPOHHBIN U NO3UTPOHHEIN OeTa-pacnaz. 'aMma-n3inydeHne. 3aKoH paIHOaKTHUBHOTO
lpacmana.
(OHEeprusi CBsI3U HyKJIOHOB B simpe. SInepHsle cumbl. Jledekt macce siapa.
lnepHbie peakuuu. [lenenue u cuHTes siaep.
lnepusrit peaktop. TepmosiaepHsiit cuHTe3. [Ipo0IeMbl M IEPCHEKTUBEI SIASPHOI YIHEPTETUKH.
DKOJIOTHYECKHE aCTIEKTHI SIIEPHOI YHEPIeTHKH.
DneMmeHTapHBIC YacTUIBI. OTKPBITHE TO3UTPOHA.
IMeToas! HAOTIONCHHUS U PETUCTPAIIUN SJIEMEHTAPHBIX YaCTHII.
DyHIaMeHTabHBIE B3auMoAeHCcTBYs. EqUHCTBO u3nueckoii KapTHHBI MUpa
https://resh.edu.ru/subject/lesson/2990/main/?ysclid=Igtxkvka5e875614928
PA3JIEJI 8. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKH (12 )
81 DIeMeHTBI AcTPOGU3NKH 12 4acos (OTambl pa3BUTHS acTpoHOMHUH. [IpHKIagHOE M MHPOBO33PEHUYECKOE 3HAUCHNE aCTPOHOMUH.

IBun 3Bé3gHO0TO HeOa. Co3Be3aus, SIpKHUe 3BE3IBI, IUIAHETHI, NX BUAUMOE ABIKeHHe. ColHeTHas cucTeMa.
Connue. ComHeyHas akTUBHOCTD. MicTounnk sHeprun ConHIa u 3BE31. 3BE3/IBI, IX OCHOBHBIE
XapaKTepUCTHKH. JlnarpaMma «CeKTPaTbHBIA KJIaCC — CBETUMOCTEY. 3BE3IBI TIIABHOU
[OCJIe0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» ISl 3BE3]] IVIaBHOI MOCIIe10BaTEIbHOCTH.
BayTpenHee ctpoeHue 3BE34. CoBpeMeHHbIE NPEACTAaBICHUS O NPOUCXOXKACHUU U 3BoJIroLu CosHIA U
BBE3A. DTansl )KU3HU 3BE3A. Mueunbiii [1yTe — Hama ["anakTtuka. I[Tonoxxenue u amwxeHue CoyiHIA B
["amakTuke. Tunel rajJakTuk. PaguoragakTuku

M kBazapsl. UEpHBIE NBIPHI B sigpax rajakTuk. Beenennas. Pacmmpenne Beenennoit. 3akon Xa06:ma.
IPazberanne ramaktuk. Teopus Bonsmoro B3psiBa. PenukroBoe m3nydenne. MacmrabHast CTpyKTypa
IBcenenHoii. Mera- ramaktuka. HepeménHblie mpoOiieMbl aCTpOHOMUH
https://infourok.ru/urok-osnovnie-harakteristiki-zvezd-3796062.html?ysclid=Igtxm3zn2824797812

®U3UYECKHUU NPAKTUKYM (15 )



https://resh.edu.ru/subject/lesson/4917/conspect/197789/
https://resh.edu.ru/subject/lesson/3910/conspect/48346/
https://resh.edu.ru/subject/lesson/2990/main/?ysclid=lgtxkvka5e875614928
https://infourok.ru/urok-osnovnie-harakteristiki-zvezd-3796062.html?ysclid=lgtxm3zn2824797812

9.1 ®usnueckHil IPAKTHKYM 15 qyacos Crioco6sl  mM3MepeHHsI (U3MYECKMX BEJIMYMH C HCIOJIB30BAaHUEM AaHAJIOTOBBIX M ITU(POBBIX
M3MEPUTEIIEHBIX IPUOOPOB M KOMIBIOTEPHBIX ITATYUKOBBIX CHCTEM. AOCOJIIOTHBIE M OTHOCHUTEIBHEIS
IMOTPEITHOCTH W3MepeHuil ¢m3mdecknx BenuauH. OIeHKa TpaHUIl mHorpemHocrei. IIpoBenenue
KOCBEHHBIX U3MEPEHUH, NCCIEIOBAHUHA 3aBUCUMOCTEH (PM3NUECKUX BEIMYHH, MPOBEPKA MPEII0’KEeHHBIX
HIIOTES.
OBOBILIAIOLIEE HOBTOPEHHUE (15 1)
10.1 Cucremaruzanus u 4 gaca IPosib GU3UKH U aCTPOHOMHH B SKOHOMHYECKOM, TEXHOJIOTUYSCKOM, COLIHAIBHOM U ATUYECKOH cdepax

0000111eHHe IPeIMeTHOT0
MaTepuaJa Kypca GuzHKH

IMeATEeTbHOCTH YEeJIOBEKa; POJIb M MECTO (DU3UKU U ACTPOHOMHH B COBPEMEHHON Hay4HOI KapTHHE MHPA;
poib (u3nyueckoit Teopur B GOPMUPOBAHUH MPEACTABICHUN 0 (PU3NISCKON KapTHHE MUPA, MECTO
pusraeckoit kapTHHBI MUpPa B OOILIEM PsSIAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTaBISHUN O
npupozae

https://resh.edu.ru/subject/lesson/5894/conspect/90070/

Pezeps (10 4)



https://resh.edu.ru/subject/lesson/5894/conspect/90070/

CpencrBa YMK.

10 kaxacce

®dwusmka, 10 xmacce/ KacbstHOB B.A., O011ecTBO ¢ OrpaHrueHHON 0TBETCTBEHHOCTHIO «JIPODAY; AKIimonepHoe
obmectBo «M3marenscTBO «IIpocBemienmey»

Cnucok 00pa3oBaTesIbHBIX HUGPOBBIX U HHTEPHET-PeCypPCcoB Mo (pusuke.

Enunas xoseknus mupoBbix obpaszoBarenbHbix pecypcos. (http://school-collection.edu.ru/ ) - warmsanbie
(Irer-aHUMAIMH 110 Pa3HBIM paseiiaM (HU3HMKH.

BannmaresnpHas (usuka B Bompocax u otserax. (http://elkin52.narod.ru/ ) — OnbIThI-hOKYCHI, pacckasbl O
(U3UYECKUX ABICHHUSIX, TECTHI.

Kiaccuas dusuka. (http://class-fizika.ru/ ) — Iudpossie 0OpazoBaTeabHbIE PeCypChl MO BCEM TeMaM Kypca
GU3MKK, aHUMAIMH, 3a]a4yd, BHICOYPOKH, TECTHI, MYJIbTHMEIHA W MHOTO JAPYroi HWH(OPMAIMH st
TM0003HATETHHBIX.

WurepaktuBHas dusuka. (http://interfizika.narod.ru/index.html ) — MarepakTuBHbI#i yueOHHK. VIHTEpaKTHBHBIC
Moeru. DU3nUecKue urpsl.

CHHCOK JIMTepPaTypbl AJIsl yYalMXCs.

®usuka. Yrayonennsiil ypoenb. 10—11 kiacesl : pabouas nporpamma k auHun YMK B. A.
KacpsiHOBa: yueOHO-MeTommdeckoe mocooue / B. A. Kacesnos, U. I'. Bnacosa. —M. : JIpoda

PeimkeBny A.I1. Coopuuk 3anad no ¢usuke. 10-11 xnace.-M.:[Ipoda, 2021

Cnucok JiuTepaTyphbl ISl yYuTes1.

®dusnka. 10 k1. YrayOneHHbld ypoBeHs : yueOHuk / B.A. KacesiHoB. — 5-€ u3., crepeotun. — M. :

Apoda
A.I1. PeimkeBuy, “3anaunuk. 10-11 kmace” “Ipoda” 2022
I''H.Crenanosa Coophnuk 3anau no ¢usuke: s 10-11 xnaccoB 001meo0pa3oBaTenbHbIX YUPESKACHUH

E.A. Mapon, A.E.MapoHn. /lugakrrueckue marepuanst 10 kiace. “Jpoda” 2020

11 kaacc

®dwusuka, 11 kmace/ KacbsnoB B.A., O0miecTBO ¢ OrpaHu4eHHONH OTBETCTBEHHOCTHIO «/I[PODA»; AknmonepHoe
obmectBo «M3narenscTBo «IIpocBenienney

PemmkeBny A.I1.. COopHUK BompocoB u 3amau 1o ¢usuke: Qs 10-11 k. o6meodp. yupexn.- M.: [Ipocemienue,
2022.-220c.

O6pazoBatensHbiii kommieke OU3UKA, 10-11 kmace. IIOATOTOBKA K EID. (Cuctema mporpamm "1C:
Oo6pa3zosanue 3.0") . CD. 2020r.

O6pazosatenpblii kommieke DU3UKA, 7-11 kiacc. bubnmoreka HarsaHbix nmocodwid. ( CucteMa mporpamm
"1C: O6pazosanue 2.0") . CD. 2020r.

®usukoH. bubnuoreka HarinaaubIx nocoouit. dusuka 7-11 xi. CD. 2021r


http://school-collection.edu.ru/
http://elkin52.narod.ru/
http://class-fizika.ru/
http://interfizika.narod.ru/index.html

Cnucok 00pa3oBaTeJIbHBIX HUGPOBBIX H HHTEPHET-PeCypcoB 1o pusnke.

Enunas koswieknus mudpoBbix oOpa3oBaTenbHbX pecypcos. http://school-collection.edu.ru/

Karasor obpa3soBarenbHbiX pecypcoB ceti Mureprer. http://katalog.iot.ru/

Poccuiickuii o6meodpazoBatenbHblii mopTai. http://www.school.edu.ru/

Enunelii katanor oopazoBarenbHbix MHTEpHET-pecypcoB. http://window.edu.ru/ , http://shkola.edu.ru/ .
http://www.km-school.ru/ .

CHHCOK JIUTEPATYPBI JUIS yYAIHXCH.
E.A.MapoHn, A.E.Mapon Kontponbsasie pabotsl o gusuke 10-11 M.: [Ipocemenune,2023
EI'D 2023.0uszuka. Tpenuporounsie 3aganus / A.A. @aneesa M.: Dkcmo, 2021.
EI'D 2023: ®usuka / A.B. bepkos, B.A. I'puboenos. - M.: ACT: Acrtpens, 2023.

EI'D 2023. ®usuka. Tumossie TectoBeie 3amanms / O.D. Kabapmuu, C.M. Kabapauna, B.A. Opmnos. M.:
Ox3amen, 2023.

I'.H.CrenanoBa Coopuuk 3amad no ¢usuke: s 10-11 xmaccoB 00meo0pa3oBaTenbHBIX yUPEeKICHAN

Cnucok JIUTEPATYPLI VI YYUTEJI.

Owusuka. 11 k1. Yrinyonenusiii ypoBeHs : yueOHuk / B.A. KacbsaHoB. — 5-e uzg., crepeotun. — M. :[Ipod

AranoB A.B. ®u3uka BOKpYT Hac: KaueCTBeHHBIE 3a1aun 1o (pusuke/ A.B. Aranos.- M.: Jlom

nemaroruku,2020.

Byteipckuii I'.A. DxcniepuMenTanbable 3agaun o ¢pusuke/ I'.A. Byteipckuii, FO.A. Caypos.- M.:

[Mpoceemenne,2021.
Ka6apauu O.®. 3anaun no pusuke/ O.D. Kadbapaun, B.A. Opios, A.P. 3unsbepman.- M.: JIpoda,2021

Kabapaun O.®. COOpHHUK 3KCTIEPUMEHTANBHBIX 3aJJaHUN ¥ TPaKTHIecKuX padoT o pusuke/ O.0D.

Kabapaun, B.A. Opnos; nog pexn. 10.U. [uka, B.A. Opnosa.- M.: ACT, Actpens,2020
Maymana A.H. Coopauk BonpocoB u 3afay 1o ¢pusuke/ A.H. Manunus.- M.: [Ipocsemenne,2020.

Tynpunackuit M.E. 3anumarensHble 3agaun-napanokcsl v copusmsbl no ¢usuke/ M.E. TynpunHCckmid.- M.:

IIpocsermienue, 2022.

Tynpunackuii M.E. KauectBennsie 3apaun no ¢pusuke/ M.E. Tynpunnckuii.- M.:IIpocBemienue, 2023.


http://school-collection.edu.ru/
http://katalog.iot.ru/
http://www.school.edu.ru/
http://window.edu.ru/
http://shkola.edu.ru/
http://www.km-school.ru/

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHME.

10 KITIACC.

KoanyecTBo 4acoB

Ne Tema ypoka Kontposibubie | Ipakruueckne | AaThl Mi1an Aatet gaxr
n/m Bceero padoThI padoThI
1 ®usnka — pyHIaMeHTaIbHAs HayKa O L
IpUpoJie
5 Hayunslii MeTOZ TO3HAHUSA U METO/BI L
UCCIIeTOBaHMS (PU3UUYECKUX SIBIICHUIA
DKCHEPUMEHT U TEOpHUs B Mpoliecce
3 no3Hanus npupoasl. Habmoaenue n 1
9KCIIEPUMEHT B (pu3MKe
4 CrniocoObl n3mMepeHus: pU3NYECKUX BETUUNH 1
AGcoIt0THAs U OTHOCHUTEINIbHAS
5 MOTPELIHOCTH U3MEPEHUH (PU3NUeCcCKuX 1
BEJIMYMH
MopenupoBanue B ¢pusuke. Poib u mecto
6 ¢bu3uku B OPMUPOBAHUN COBPEMEHHOM L

HAy4YHOH KapTUHBI MHpPa, B IPAKTHYECKOM

JIeSITEILHOCTH JIF0ACH




Mexanuueckoe nsmxenue. Cucrema
orcuera. OTHOCUTEIBHOCTh MEXAaHUYECKOTO
newkenus. [Ipsmast u obpatHas 3amaun

MEXaHUKH

Panuyc-BekTop MaTepHuanbHOI TOUKH, €T0

MIPOEKIIMH Ha OCH KoopauHaT. TpaekTopusi.

[Tepememenue. Ckopocth. X mpoekiuu Ha

OCH KOOpJIMHAT

PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE.
I'paduaeckoe onucanue paBHOMEPHOTO

Hpi[MOJ'II/IHef/'IHOI“O JABUKCHU A

10

CrnosxeHue nepemMereHuii 1 CKopocTen.

Pemenue 3agau

11

HepasHoMmepHOe nBrkeHne. MrHOBEHHAst
CKOpOCTh. Y ckopenue. [Ipsamonunerinoe

ABUKCHUC C TIOCTOAHHBIM YCKOPCHUCEM

12

I'padrueckoe onrcanue NpIMOJIMHERHOTO

ABWKCHUS C ITOCTOAHHBIM YCKOPCHHUEM

13

CBobonHOe masieHne. Y CKOpeHHe
CBOOO/IHOTO TaIeHUsI. 3aBHCUMOCTb
KOOPJIUHAT, CKOPOCTH, YCKOPEHUS OT

BPEMEHH U UX rpapuKu




14

HBI/I)KGHI/IG TCia, 6pOI_HeHHOl"O moa yriiomMm K

TOPU30HTY

15

KpuBosmHeliHoe nBuxxeHue. [IBrkeHne 1o
OKPYXHOCTH. YTJIOBas U JUHEWHAs
ckopocts. [lepnon u gacrora.

HeHTpOCTpeMI/ITeJ'IBHOG U IIOJIHOE

YCKOpEHHE

16

KonTponbhast padota no teme

"Kuuemarnka"

17

IIepBb1it 3ak0oH HproTona. MHEpUMaibHbIE
cuctemsl orcuéra. [IpuHiumn

OTHOCHUTEJILHOCTH | annies.

HewnnepuunanpHble cucTeMbl OTCYETA

18

Cuna. PaBHOzelicTBYIOIas cuna. Bropoi

3akoH HeroroHa. Macca

19

Bzaumopneincreue ten. Tpernii 3akoH

Hrrotona

20

[IpuHnun cynepno3unuu cwi. Pemenne

3aaa4 Ha IPpUMCHCHHUE 3aKOHOB Hrrotona

21

3aKOH BCEMUPHOTO TATOTECHMUS.
DKBUBAJIEHTHOCTb IPABUTALIMOHHON U

WHEPTHOU MacChl




Cuita TSDKECTH U YCKOPCHUE CBO6OI[HOFO

22
MaCHUS
JIBm>keHrne HEOECHBIX TEIl U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KocMu4eckasi ckopocTh. 3akoHbl Kerepa

24 Cuna ynpyroctu. 3akon ['yka. Bec tena
Cuna tpenus. [Ipupoaa u BUIBI CHIT

o5 TpeHus. [[BUKCHHE B )KUJIKOCTH U Ta3e C
Y4ETOM CHIIBI COTIPOTHBIICHUS CPEJIBI

26 Jasnienue. ['uapocraTuueckoe 1aBiICHUE.
Cunia Apxumena
AOGCOIIIOTHO TBEPJIOE TEIIO.

27 [ToctynaTenbHOE U BpaliaTeabHOe
JBUKCHHE TBEPJIOTO TeJla

28 MOMEHT CUJIbl OTHOCHUTEIIBHO OCH
BpaieHus. [lneuo cums

29 CrnosxeHue cui, MPUIOKEHHBIX K TBEPAOMY
teny. LleHTp TshkecTu Tena. Y cinoBus
paBHOBECHSI TBEPOTO Teja. Bubl
paBHOBECHS

30 Pemrenune 3amau

31 KonTponbhas pabota o reme "JIluHamuxa.

Cratuka TBepaoro tena"




32

NMmysibc MaTeprUaabHOW TOUKH, CUCTEMBI
MarepuanbHbIX Touek. LlenTp Mace
CHUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema o

ABMXXCHUU LCHTpa MaccC

33

I/IMHYJ'IBC CUJIbl © UI3BMCHCHUC UMITYJIbCA
Teaa. 3aKoH COXpPaHCHUA UMITYJIbCA.

PeakxtuBHOEC JABHKCHHEC

34

MomeHT HUMITYJIbCAa MaTepI/IaJIBHOﬁ TOYKMH.
Hpe,Z[CTaBJ'IeHI/Ie 0 COXpaHCHHUHU MOMCHTA

HUMITYJIbCa B HCHTPAJIbHBIX ITOJIAX

35

Pemenue 3agau

36

PaGora cuibl Ha MajgOM U HA KOHEYHOM
nepemeneHuu. ['paduueckoe
npecTaBieHne paboThl CHIIbl. MOIIIHOCTD

CHUIJIBI

37

Kunernueckas sneprus. Teopema 06
WU3MEHEHUN KNHETUYECKOW YHEPTUU

MaTCpI/IaJIBHOﬁ TOYKH

38

IloTeHnmanbpHbIE U HEMOTECHIIMAJIbHEIE
cunbl. IloTeHuansHas OHEPIus. BTOpa}I

KOCMHYCCKasA CKOPOCThb

39

TpeTB}I KOCMHUYCCKasA CKOPOCTh. CBs3b




pa6OTBI HEIIOTCHIHAJIBHBIX CUJI C
U3MEHEHHEM MEXaHHMYSCKOM OHCPIruun
CHCTEMBI Tell. 3aKOH COXpaHCHHUA

MEXaHUYEeCKOMH OHEPIUuun

Ynupyrue u Heynpyrue CTOJIKHOBEHUS.

40 VYpaBuenue bepnynnu 1is uaeanbHoON
KHUJKOCTU

m KonTponbHas pabota 1o teme "3aKOHBI
COXpaHEHUs B MexaHUKe"
Pa3BuTHe npeacTaBieHuii 0 mpupoe

42 tertoTel. OcHoBHBIE MonokeHus MKT.
Huddyszus. BpoyHoBckoe nBuxKeHNE
Crtpoenune ra3000pa3HbIX, KUIKHX U

43 TBEPJbIX TeN. XapaKTep ABUKEHUS U
B3aMMOJICICTBUS YaCTHI] BEIIECTBA
Macca u pa3mMepbl MOJIEKYJIT (aTOMOB).

44 KonunuectBo BemectBa. [locrosiHuas
ABoraapo

A5 Temneparypa. TemnoBoe paBHOBECHE.
[Tkana [enscus

46 Pemenue 3amau

47 WneanpHbrii ra3. I'a3oBbIe 3aKOHEI




VYpaBuenue MenpeneeBa-Knaneripona.

48
Pemrenue 3anau

49 AOcomtoTHas TemrepaTtypa. 3aKoH
JanpToHa

50 W3onporeccrl B HI€AIBHOM Ta3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BEILECTBA
I'paduueckoe npeacraBieHne

51 M30TIPOIIECCOB: M30TEPMa, H30X0Pa,
n3obapa

52 OcnoBHoe ypaBaenue MKT

53 Pewenue 3amau
CBs13p a0CONIOTHON TEMIIEPaTyphbl

- TEPMOJTUHAMHYECKON CHCTEMBI CO CpeIHEel
KMHETUYECKOM SHEPTHeN NOCTYNAaTEIbHOTO
TETJIOBOTO ABM)KEHUS €€ YaCTHI]

- O0600611eHre U cucTeMaTH3aIMs 3HAaHUH 10
teme "OcHoBel MKT"

56 Kontponbnas padota mo Teme "OCHOBBI

MKT"




57

TepmoanHamuueckas cucrema. 3aaHue
BHEIIHUX ycinoBul it T/I cucTemsl.
Bremnne u BHyTpeHHUE TapaMeTpPBI.
[Tapametpsl T/] cuctemsbl Kak cpeaHue
3HAUEHUS BEJIUYUH, ONMCHIBAIOLINX €€ Ha

MHUKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauano TepMOAMHAMUKH.
CamornpounsBombHas penakcaius T/]

CHUCTCMBI K TCIIJIOBOMY PaBHOBCCHIO

59

Moaens naeaiabHOro ra3a B
TepMOJIMHAMUKE. Y CJIOBUS MPUMEHUMOCTU

3TOH MOJIENIN

60

Ypasuenne MeHneneena-Kianeipona u

BBIPa)KEHME JUIsl BHYyTPEHHEW SHEPIUU

61

BrIpaxxenue 11 BHyTpEHHEN JHEPIUU
OJIHOATOMHOTO HJI€aJIbHOIO Tasa.

KBa3ucrarnyeckue u HECTaTHUSCKHUE

IIPOLECChI

62

DneMeHTapHasi paboTa B TEpPMOJIMHAMHUKE.
Brrauciienue pabotel o rpaduky mporecca

Ha pV-nuarpamMmme

63

Tennonepenada kak crocod M3MEHEHUS

BHyTpeHHel sneprun T/l cuctemsl 0e3




COBEpIIECHUS pabOThI

64

KOHBGKHI/IH, TEIIJIOIIPOBOAHOCTD,

U3Iy4YECHHE

65

KomnuecTBo Temnorsl. TeroéMKoCTh Tena.
VY nenbHas U MOJIApHAs TEIIIOEMKOCTH
BEILECTBA. Y IE/IbHAs TEIJI0Ta CrOPAHUS

TOIILJINBa

66

Pacuér xonuuecTBa TENIOTHI ITpU

TCILIOIICpEaAaueC

67

[TonsTre 06 annabaTHOM TIpOIIECCe.

[IepBbIil 3aKOH TEPMOIUHAMUKHU

68

KomnnuecTBo TemnoTel v paboTa Kak Mepbl
M3MEHEeHUs BHyTpeHHel 3Heprun T /1

CHUCTCMBbI

69

Bropoii 3ak0H TepMOIMHAMUKH IS
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoGpaTuMoCTh MpUPOTHBIX

mponeccoB

70

HpI/IHI_[I/IHBI JIENCTBUS TEILJIOBBIX MAIIIMH.

KT/

71

Maxkcumanbaoe 3Hauenue KIT/I. [uxn

Kapno




72

Pemrenue 3anau

73

DKOJIOTUYECKHUE ACIIEKTHI NCIIOJIBL30BAHMS
TEIUIOBLIX ABUrareiei. TermioBoe

3arpsi3HEHHE OKPYKAIOIIEeH Cpe/Ibl

74

Pemenue 3anau

75

O0600611eHre 1 cucTeMaTH3aus 3HaHUil 1o
n
teme "Tepmonunamuka. TennoBbie

ManHae"

76

KonTponbhas pabota no teme

"Tepmonunamuka. TemnoBbie MalIMHBL"

77

[TapooGpa3oBanue U KOHICHCAIIHS.
Hcnapenue u kunenue. Y aenpHas TEIIOTa

napooOpa3zoBaHus

78

Hacsliennsie 1 HEHACHIIEHHBIE TTAPBI.
KauecTBeHHast 3aBUCMMOCTb TNIOTHOCTH U
JTABJICHUS HACBIIIEHHOTO TIapa OT
TeMIepaTypbl, X HE3aBUCUMOCTb OT
00BEMa HACKIIIIEHHOTO Mapa. 3aBUCUMOCTD
TeMIepaTypbl KUIIEHUS OT 1aBJICHUS B

KUIKOCTHU

79

BraxxnocTts Bo3myxa. AGComoTHAS 1

OTHOCHUTCIIbHAs BJIAXKHOCTD

80

Pemrenue 3anau




81

TBépnoe teno. Kpucraminueckue u

amop¢HbIe Tena. AHU30TPOIHS CBOWCTB

KpUCTAJLJIOB

IInaBnenue u KpuUucCTaJuin3anus. y,I[eJ'IBHaH

v teruioTa masiaeHus. Cyonumanus
Hedopmaruu BEpOTO Tena. PacTsokenue
83 u cxarue. Casur. Moayns FOnra. Ipenen
yapyrux nehopmanuii
TennoBoe paclIMpeHue KUJIKOCTEN U
84 TBEPBIX TEJI. AHTAPMOHHU3M TEILIOBBIX
KOJIeOaHUM YacTHI] BEIIECTBA
a5 [IpeoOpazoBanue sHeprun B ha30BbIX
nepexojax
86 YpaBHEHHE TEIUIOBOTO OamaHca
87 Pemenue 3amau
[ToBepxHOcTHOE HaTsKeHUe. KanuisipHbie
83 siBJIEHUs. J{aBieHue 1Mo UCKPUBIEHHON
MMOBEPXHOCTHIO XHUAKoCcTU. Dopmyra
Jlannaca
O000111eHIE U CHUCTEMATH3aLH 3HAHUH 11O
89 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.

®da3zoBble nepexoabl"”




90

KontponbHas padota nmo teme "ArperaTHbie

coctosiHus BeniecTa. Da3zoBbie nepexoanl"

91

OnexTpu3anus Tea U €€ IposBICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna
ANIEKTPUYECKUX 3apsAnoB. [IpoBoaHuKHy,

JAUDJICKTPUKHU U ITOJTYIIPOBOIHHUKH

92

DJIeMEHTapHBIN JICKTPUUYECKUI 3apsiI.

3aKoH COXpPAaHCHHA JICKTPUICCKOI'O 3apsaa

93

B3anmopernicteue 3apsanoB. Touednsie

3apsanbl. 3akoH Kyiona

94

Pemenue 3agau

95

Onektpuueckoe nose. Ero neiictBue Ha

QJICKTPHUYCCKUC 3apsAabl

96

Hanpsk€HHOCTD 3JIEKTPUYECKOTO MOJIS.
[TpoOuebIit 3apsa. JInHUM HAMPS>KEHHOCTH
anekTpuyeckoro nosst. OqHOPOIHOE

QJICKTPHUYIECKOC I10JIC

97

[ToTeHManbHOCTh 3AEKTPOCTATUUECKOTO
noyig. Pa3HOCTh NOTEHIIMATIOB U

HAaIIpsPKCHUC

98

IloTenumnanbpHast OHEPTU: 3apsaia B
QJICKTPOCTATUYCCKOM II0JIC. HOTGHHI/IaJ'I

QJICKTPOCTATUYCCKOI'O IMOJIA




CBs3p HaHpﬂ)KéHHOCTI/I II0JI1 1 PAa3HOCTH

99 MOTEHIMAJIOB JIISl SJIEKTPOCTATUIECKOTO
HOJIst
[TpuHIUT CYTIePIO3UIINH STIEKTPUYECKIX

100
rnoseu

101 Pemenue 3anau
[Tone Toueunoro 3apsna. [losne paBHOMEpHO

102
3apsHKEHHON cdepsl

. [Tone paBHOMEPHO 3apsHKEHHOTO MO0 00BEMY
mapa. [lose paBHOMEpHO 3apsKEHHOM
0ECKOHEYHO! TIOCKOCTH

104 [TpoBOTHUKY B 3JIEKTPOCTATHUECKOM TIOJIE.
VYcioBue paBHOBECHS 3apsii0B
JIM3IeKTPUKHY U TIOTYTTPOBOTHUKH B

105
3JIEKTPOCTATUYECKOM I10JI€
Kongencarop. DnekTpo€MKOCTh

106 KOH/IeHCcaTopa. DIEKTPOEMKOCTh MIIOCKOTO
KOHJIEHCATOpa

107 [TapannenbsHOE cOEIMHEHNE KOHIEHCATOPOB
[TocnenoBarenpHOE COETMHEHNE

108
KOHJICHCAaTOPOB

109 DHeprus 3apsHKeHHOTO0 KOHIEHcaTopa

110 Pemenue 3amau




JIBrb>KeHUE 3apsyKEeHHOM YacTUIBI B

H OJIHOPOJIHOM 3JIEKTPUUECKOM I10JI€

112 Pemenue 3anau

113 O600611eHre 1 cucTeMaTH3aIus 3HAaHHUH 10
Teme "DnekTpuueckoe mnoie"
KonTponbhas pabota no teme

114
"DnexTpuueckoe moie"
Cuna toka. [ToctosiHHBIN TOK. YcaoBUs

115 CYLLECTBOBAHMSI IOCTOSIHHOTO
ANEKTPUYECKOTO TOKA

116 Wcrounuku Toka. Hanpsokenne u 31C
3akon OMa 1t y4acTKa LETH.

117
DNEKTPUUECKOE COMPOTUBIICHNE

118 3aBUCUMOCTb COIIPOTUBJIEHHS OTHOPOIHOIO
MIPOBOJIHHKA OT €r0 JUIMHBI U IIOMIAIA
MONEPEYHOI0 CEYECHHUS
VY aenpHOE CONMPOTUBIIEHUE BEILIECTBA.

119
Pemenne 3anau

120 ITocnenoBarenpHOE, TApaUIEIBHOE,
CMEIIaHHOE COEIMHEHNE TIPOBOJHUKOB

121 Pacu€r pa3BeTBIEHHBIX 2JIEKTPUUECKHUX
neneii. [Ipasuna Kupxroga

122 Pemenue 3amau




Pabota snekTpuueckoro Toka. 3akoH

123 1
Hxoyns —Jlenna

124 Pemenue 3agau 1
MOIIHOCTD JAEKTPUIECKOTO TOKA.

125 TemnoBas MOIIHOCTD, BEIACIsAEMAs Ha 1
pesucrope

126 Pemenue 3amau 1
O/IC 1 BHyTpeHHEE CONIPOTUBIICHUE

127 1
HCTOYHHKA TOKA
3axon Oma /1715 IOJTHOM (3aMKHYTOM)

128 1
BJIEKTPUYECKOMN LIETIH

129 Pemenue 3amau 1

130 MOoIIHOCTh HCTOYHHUKA TOKA 1

131 KopoTtkoe 3ambikanne 1

132 KonzneHncarop B 11enu MOCTOSHHOTO TOKA 1

133 Pemenue 3amau 1

134 Pemenne 3agau mo teme "IlocTosHHBIN 1
AIEKTPUIECKUN TOK"
Pemenune 3agau mo teme "IlocToSSHHBIN

135 1
ANEKTPUYECKUN TOK"

136 Pemenne 3amau mo teme "IlocToTHHBIH L

BIEKTPUYECKUM TOK"




O000111eH1E U CHUCTEMATH3aLHs 3HAHUH 11O

137
teme "TloCcTOSIHHBIN 3JIeKTpUYECKU TOK"
KonrponsHas pabora o Teme
138
"[locTOsIHHBIH 1eKTpUYECKUH TOK"
DneKTpuYecKasi IPOBOJUMOCTD Pa3InYHBIX
139 BEIIECTB. DJIEKTPUUECKUI TOK B METaJUIAX.
CBepXITpoBOJIUMOCTh
DNEeKTPUYECKUH TOK B pacTBOpax u
140 pacriaBax 3J1eKTpoauToB. 3akoHbl Papases
IUIS BJIEKTPOJIN3a
141 DnekTpuyeckuil Tok B razax. [lnazma
DNEeKTPUYECKUH TOK B BAaKyyMe.
142
BakyymHbIe TprOopbI
143 DNEeKTPUUECKUN TOK B MOJIYIPOBOJIHUKAX
144 [TomynpoBoiHUKOBBIE TPUOOPHI
Pu3HYECKU IPAKTUKYM 110 TEME
"N3mepeHue cuiibl TOKa U HANIPSKEHUS B
145 LIENH TOCTOSIHHOTO TOKA MPH TOMOIIN

aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npubopoB" uiK "3HaKOMCTBO ¢ IUPPOBOH
naboparopueii mo gusuke. [Ipumepsl

HU3MCPCHUA (I)I/ISI/ILICCKI/IX BCJIMYMH ITPpU

MMOMOIIH KOMIIBIOTCPHBIX IIaT‘II/IKOB"




146

DuU3NYECKU TPAKTUKYM 110 TEME
"N3yueHure HepaBHOMEPHOI'O ABUKEHHUS C
LEJbIO OIpe/IeTICHUs] MTHOBEHHON

ckopoctu"

147

DuU3NYECKU TPAKTUKYM 110 TEME
"U3mepenue yCKkopeHus mpu
MPSMOJIMHETHOM PaBHOYCKOPEHHOM
NBIDKEHNUH 110 HAKJIOHHOM IVIOCKOCTH" MU
"UccnenoBanue 3aBUCUMOCTH ITyTH OT
BpPEMEHH MPU PABHOYCKOPEHHOM

IBIKeHUN"

148

Pu3NYeCKU NPAKTUKYM 110 TEME
"N3mepeHue ycKOpeHHsl CBOOOIHOTO
najgenus” win "M3ydeHue NBIKEHHS Tena,

OpOLIEHHOTO TOPU30HTAIBHO"

149

Pu3nuecKuil IPaKTUKYM I10 TEME
"N3yueHne JBUKEHUS TENA M0 OKPYKHOCTU
C MOCTOSIHHOM 110 MOJIYJIIO CKOPOCTBIO" MiIn
"HccenenoBanue 3aBUCUMOCTH IIEpUOAA
oOpallieHus KOHUYECKOT0 MasiTHUKA OT €ro

rapameTpoB"




150

DuU3NYECKU TPAKTUKYM 10 TEME
"U3MepeHue paBHOICHCTBYIOIIEH CHIIBI
MIpH IBYKEHUH OpyCKa M0 HAKIOHHOM
mwrockoctu" uin "IIpoBepka runoTe3sl o
HE3aBUCHMOCTH BPEMEHHU JIBHXKEHHS OpycKa
10 HAKJIOHHOM IIJIOCKOCTH Ha 3aJaHHOE

paccTOSHUE OT €ro Macchl"

151

Pu3nYeCKU NPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CUIT
YIOPYTOCTH, BOSHUKAIOUIUX B IPYKUHE U
pe3uHOBOM 00pa3sle, oT ux aepopmanuu’
nnu "M3ydyeHne ABMKEHUS CUCTEMBI TEIl,
CBSI3aHHBIX HUTBIO, ICPEKUHYTON Yepe3

nérkuii 0J10K"

152

Du3nuecKuil IPaKTUKYM 110 TEME
"N3mepenue ko3P puirienTa TpeHus mno
BEJIMYMHE YTI0BOro KO3 puIeHTa
3apucumocTtd FTp(N)" mu "HccnenoBanue
JBUKEHMsI OpycKa 10 HaKJIOHHOM
IJIOCKOCTH C NEPEMEHHBIM KO3 PUITUEHTOM
TpeHus" win "M3yueHne qBUKEHNS rpy3a

Ha Bally ¢ TpeHueM"




153

DuU3NYECKU TPAKTUKYM 10 TEME
"NccnenoBanue yciaoBU paBHOBECHS
TBEPAOrO TeJla, UMEIOIIEro OCh BpaleHus"
ninu "KoHCTpyHpOBaHUE KPOHIITEHHOB U
pacuér cwi ynpyroctu" wiu "M3yuenue

YCTOMYMBOCTU TBEPAOTO TEJIA, UMEIOLIETO

Ionaas onops"

154

®dusnueckuil MpakTUKyM IO TeMe
"N3mepenue ummybca Tena 1no
TopMo3HOMY IyTH" Win "M3mepenue cuiibl
TATH, CKOPOCTH MOJEIH 3JIEKTPOMOOUIIS U
MOIIHOCTH cuibl TAru" i "CpaBHeHHE
M3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM

cuibl" win "VcenenoBanue coxpaHeHus

UMIIYJIbCa IPU YIIPYTOM B3aUMOJEHCTBUU"
nin "M3MepeHre KHHETUYECKOW YHEPTUHU

Teja 1o TOPMO3HOMY IyTH"

155

Du3nuecKuil IPaKTUKYM 110 TEME
"N3yueHne n30TepMUUECKOTO IIpoLecca
(pekoMeH1I0BaHO HCIIOIb30BaHHE
nudposoit madoparopun)" win "Uzydenue
M30X0pHOro npouecca" uim "M3ydenne

n3obapHoro npouecca" uinn "IIpoBepka




ypaBHEHUSI COCTOSHUS"

156

®uU3NYECKU MPAKTUKYM 110 TEME
"N3mepenue yaenbHON TenI0EMKOCTH" U
"UccnenoBanue npoiecca OCThIBAaHUS
Bentectsa" win "MccnenoBanue

n "
aaunabaTtHoro npouecca” win "U3yuenue
B3aMMOCBS3M SHEPTUU MEXKMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUS U TEMIIEPATYPhl KUTICHUS

JKuakocren"”

157

Pu3HYECKUl IPAKTUKYM 110 TEME
"N3yueHne 3akOHOMEPHOCTEN HCTIapeHust
xuakoctei" unm "M3mepenue yaenbHON
TEIUIOTHI TU1aBieHus npaa" uinm "M3ydenue
CBOWCTB HACBILIIEHHBIX NapoB" WK
"N3mepenue abCOIOTHON BIaKHOCTH
BO3/lyXa M OlLIEHKa Macchl apoB B
nomenienun". M3mepenue kodpdunrenta

IMOBEPXHOCTHOI'O HATSAXKCHUA




158

DU3NYECKUI TPAKTUKYM I10 TEME

"Habmroienne nmpeBpalieHus SHEPruu

3apsHKEHHOI0 KOHAEHCATOpa B IHEPIUIO
n3iydeHus ceeronuona’ unum "Msyuenue
IIPOTEKaHMs TOKA B LIENH, COAEpIKallen
koHzaeHcarop" uiu "Pacnpenenenue
Pa3HOCTH NOTEHLIUAJIOB (HANIPSKEHMSI) IPU
IIOCJIEZI0BATEILHOM COEIMHEHUU

KOHJIEHCATOpOB"

159

Ou3nyecKkuii MpakTUKyM IO TeMe
"NccnenoBanue cMEIaHHOTO COEIMHEHUS
pe3uctopoB"” unu "M3MepeHue yieapHoro
COIPOTHBIIEHUS IPOBOIHUKOB" WK
"HccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT

HAaIpsKCHUA JJIS JIAMITbI HakaJuBaHus"

160

Pu3HYECKUl IPAKTUKYM 110 TEME
"Habmronenue snexrponusa" uiam
"U3mepenue 3apsaa OAHOBAIEHTHOTO HOHA"
wi "HccenoBanue 3aBUCUMOCTH
CONPOTHUBIIEHUS TEPMOPE3UCTOPA OT
temneparypsl” win "CHITHE BOJBT-

aMIIepHOM XapaKTepUCTUKU anonaa"




161

PeseprubIil ypok. O6001ICHUE 1
CUCTEeMAaTH3aIusl 3HAaHUH 110 TeMe

"Kunemartnuka"

162

PesepBHeiil ypok. O6o0mIeHHE 1
CUucreMarmu3anuia 3HAHUU 110 TEME

"Iunamuxa"

163

PesepBHeIil ypok. O600ICHHE 1
cucTeMaru3anusa 3Hauui mo teme "Cratuka

TBep0ro Tena"

164

PesepBHeIil ypok. O600ICHHE 1
CUCTEMATHU3AaINI 3HAHUH 110 TeEME ""3aKOHBI

COXpPaHEHHUs B MeXaHuKe"

165

PesepBHeIil ypok. O6o00ICHHE 1
cucreMaru3anusa 3HaHui 1o TeMe "OCHOBBI

MOJIEKYJISIPHO-KUHETUYECKOU TeopHH"

166

PesepBubIiil ypok. O6001eHIE 1
CUcreMaru3anuda 3HAHUH 10 TEME

"TepmoanHamuka. TernioBble MalIuHbI"

167

PesepBubIiil ypok. O6001eHIE 1
cUCTeMaTH3alusl 3HaHUH 110 TeMe
"ArperaTtHble COCTOSIHHSI BEILIECTBA.

dazoBble nepexos"”




PesepBHbIil ypok. O600mICHHE 1

CHUCTCMAaTHU3alusa 3HAHUM 110 TEME

168 1
"OnexkTpuueckoe mnoie"
PeseprubIil ypok. O6001ICHUE

169 CUCTEMaTH3alysl 3HaHUM 110 TeMe 1
"[locTOsIHHBIH 1eKTpUYECKUH TOK"
PesepBHeIil ypok. O6o00ICHHE 1

170 cucTeMaTu3aius 3Hanui 1o teme "Toku B 1
pa3IM4HBIX cpenax"

OBUIEE KOJIMYECTBO YACOB I1O 170 16

[TPOTPAMME




11 KJIACC

KoanuyecTBo 4acosB

N Tema ypoka Kontponbhbie | Ipaxtuueckue | AATH! IIaH Aater paxr
n/m Bceero padoThI padoThI
B3aumopeiicTBre MOCTOSIHHBIX MAarHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHuTHoe 1oue. 1
I'mnore3za Amnepa
Bekrop marautHOM nHAYKUuu. [puHnun
2 CyNEPIIO3UIIMM MATHUTHBIX MoJer. JInnun 1
MarHUTHOW MHIYKIIUH
3 MarsnuTtHoe noje NpOBOJHUKA C TOKOM. L
OmneiT Opcrena
4 Cuita AMniepa, e€ HanpaBJIeHHE U MOAYJIb 1
5 Pemenue 3anau 1
6 [Ipumenenue 3akoHa Amrepa. L
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI
Cuua JlopeHua, e€ HanpaBlIeHUE U MOYJIb.
7 JIBr>keHue 3apsKEHHOM YacTHULIbI B 1
OJIHOPOJIHOM MarHUTHOM I10J1€
8 Pewenue 3anau 1
9 Pa6ora cwter Jlopenna 1




10

Penrenue 3amau

MaruuTtHoe 1moJjie B BELIECTBE.

H DeppoMarHeTHKH, rmapa- u IuaMarHeTUKH

12 OcCHOBHBIE CBOMCTBA (hePPOMArHETHKOB.
[Tpumenenue GpeppoMarHeTUKOB

13 Pemenue 3agau no reme "MaruutHoe nose"

14 Pemenue 3amau no reme "MarauTtHoe mose"

15 SIBieHME 2IeKTPOMArHUTHON HH T KITUH.
[ToTok BeKTOpa MarHUTHOM UHIYKITHH

16 OJ1C unnykumnu

17 3aKO0H AJIEKTPOMATHUTHON HHTYKITUT
®dapanes

18 Buxpesoe anexrpudeckoe nozie. Toku Pyko

19 OJ1C vHIYyKIUU B ABUKYIIAXCS
MPOBOAHHUKAX

20 Pemenue 3amau

21 [TpaBumno Jlenma

2 WuayktuBHOCTh. KaTyIika HHIYKTHBHOCTH
B I[EMTU TIOCTOSIHHOT'O TOKA

23 SBnenune camounaykuuu. 3/C

CaMOMHAYKIHUN

24

SHCpF WA MAarHUTHOT'O ITOJIA KAaTYIIKH C




TOKOM. DJIEKTPOMAarHUTHOE T10JI€

25 Pemrenne 3agau

26 O0o001IeHNEe U cCUCTeMaTU3alisl 3HAHUH 110
Teme "DNeKTpoauHaMuKa"

57 KoHTponbHas pabota 1o Teme
"OnexkTpoaguHamMuka"

28 Konebarenpnas cucrema. CBoOOIHBIE
kojeOanus. ['apMoHMUYecKue KojieOaHus

29 Kunemarnueckoe U ITUHAMHYECKOE
OIIMCaHME KOJeOaTCIbHBIX IBHKCHUM
DHepreTuveckoe onvucanue. BeiBos
JTUHAMUYECKOTO OTTMCAHUSI TAPMOHUYECKUX

30 KOJIeOaHUH U3 WX DPHEPTETUIECKOTO U
KUHEMaTHYECKOT'0 OITMCAHUS

31 Awmintyna u ¢asa koaeOaHui
[Tepuon u yacrora konebanuii. [lepuon
MaibIX CBOOOIHBIX KOJIEOAHUH

30 MareMaruyeckoro masTHuka. [lepuos
CBOOOAHBIX KOJI€OaHUH MPYKUHHOTO
MasITHHKA

33 3aryxatomue Konebanus. BeiHyX1eHHBIC

KosicOanus. Pe3onanc




34

ABTOKOJIEOaHNSA

35 Pemenue 3agau

35 Ypok-koHpepenius "MexaHn4yeckue
KOJICOaHHS B MY3BIKAIbHBIX HHCTPyMEHTaX"

37 O0o001IeHNEe U cCHCTeMaTU3alisl 3HAHUH 10
teMme "MexaHnudeckue KoacOanus"

38 DNIeKTpOMarHUTHBIE KOJICOaHusI.
KonebaTenbHbII KOHTYD
®opmyna Tomcona. CBA3b aMIUTUTY/IbI

39 3apsiia KOHJEHCATOPa C aMIUIUTYI0M CHJIIBI
TOKa B K0JIeOATEIbHOM KOHTYpE

10 3aK0oH COXpaHEHUs YHEPTUU B UJI€aTTbHOM
K0J1e0aTeIIbHOM KOHTYPE
3aTyxarolre 31eKTPOMarHuTHbIE

41 KosieOaHus. BeIHYy X /1eHHbIE
AJIIEKTPOMArHUTHBIE KOJIEOAHUS

12 IlepemeHnHBbIN TOK. Pe3ucTop u KOHIEHCATOP
B LIETIH IEPEMEHHOT0 TOKa

23 Karymika vHIyKTUBHOCTHU B 1IENTU
MEPEMEHHOTO TOKa

44 3akoH OMa 11t eKTPUYECKON Lenu

MEPEMCHHOTO TOKA




MontHOCTb INEPEMEHHOI'O TOKA.

AMIUTMTYTHOE U ACHCTBYIOIIEE 3HAUCHUE

45
CHWJIBI TOKA U HAIIPSDKEHUS

46 Pe3oHaHC B 2JIEKTPUYECKOM 1IETTH

47 Pewenne 3anau
NneanpHbIif TpanchopmaTop.

48 [TpousBoacTBO, Iepeada U moTpedIeHue
AIEKTPUUYECKOI SHEPTUn
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 anexkTpodHeprun. KynbTypa ucrnonbp30BaHusS
AJIEKTPOIHEPTHU B TIOBCETHEBHOM KU3HU

50 Pewenue 3amau

51 Pemenue 3amau

5 O06o01m1eHne U cucTeMaTH3aIus 3HaHUH 10
Teme "DJIeKTpOMarHuTHbIE KojaeOaHus"

£3 MexaHn4yeckue BOJTHBI. XapaKTEPUCTUKH
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXAaHUYECKUX BOJIH

55 3ByK. XapakTEepUCTUKH 3BYKa

56 WNudpassyk u ynabTpa3Byk. Lllymosoe
3arpsi3HEHUE OKPYIKAIOIeH cpebl

57 Pemenne 3anau




:‘)HCKTpOMaFHI/ITHHG BOJIHBI. I/IsnyquI/Ie

> AJIEKTPOMATrHUTHBIX BOJIH

-~ DHeprusi 1eKTPOMArHUTHBIX BOJIH.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
[kana 31eKTPOMAarHUTHBIX BOJIH.

60 [TpriMeHeHue 3IeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY
[TpuHIMIIBI paTUOCBSI3U U TEJICBUACHUS.

61 Panguonokanus. DneKTpoMarHuTHOE
3arpsI3HEHUE OKPYIKAOLIEN CPEIbl

62 KoHnTtposbHas padora o teme "Konebanus
Y BOJIHBI"

63 Caert. 3aKOH IPSIMOJIMHEMHOTO
pacnpocTpaHEHUs CBETa

64 Pemenue 3a1ay Ha NpUMEHEHUE 3aKOHA
MPSIMOJIMHEMHOTO paclpOCTPAHEHHUsI CBETA
Otpaxxenue csera. [liockoe 3epkaio.

65
Cdepuueckoe 3epkaino
[Ipenomnenue cBeta. AGCOIIOTHBIN U
OTHOCHUTEJIbHBIN MOKAa3aTeb NPETOMIICHHUS.

66 ITonHOE BHYTpEHHEE OTpaKEHUE.

[IpenenbHbIN YroJI MOJIHOIO BHYTPEHHETO

OTPAKCHUSA




Pemrenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB

o OTpaKeHHsI U TIPEIOMIICHUS CBETa
Xon mydeit B mpusme. Jlucriepeus ceera.
68
CrnoxHblii coctaB 6enoro ceera. L{pet
69 JInnzel. DOKyCHOE pacCTOSHUE U
ONTUYECKAasl CHJIA JINH3bI
20 [Toctpoenne n3o00paxeHui B JIMH3aX U UX
cucTeMax. Y BEIMYECHHE JINH3BI
Pemenue 3agau Ha moctpoeHue
71 N300paKeHHI, TIOTYy9aeMBbIX C TIOMOIIBIOJIMH3
72 ['na3 kak onTuyeckas cucrema
23 Pemenue 3anau. [Ipenenst npumeHnMocTu
reOMEeTPUYECKOM ONITUKU
74 CKOpOCTb CBETa U METO/IbI €€ U3MEPEHHUS
75 Hucnepcus cBera
76 Wutepdepennus ceera
27 KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
HaOJI01eHUSI MAKCUMYMOB 1 MUHHMYMOB
78 Pemenue 3anau
79 [Tpumenenue nHTephepeHInn
80 Judpaxuus ceera




Hudpakimonnas pemérka. Y cioBue

o HaOJII0ICHUS TJIABHBIX MAKCUMYMOB

82 Pemenue 3anau

83 [Toniepe4HOCTh CBETOBBIX BOJIH.
[Tonsipusanus ceera

84 Pemenue 3amau

85 CBeToBbI€ SIBJICHUS B IPUPO/JIE

86 O06o0011eHre ¥ cucTeMaTH3alMsl 3HaHUH 110
teme "OnTtuka"

87 KonrtponpHas padora o reme «OnTuka»
['paHuLIBI TPUMEHUMOCTH KIIACCHYECKOM

38 MEXaHUKH. 3aKOHBI 3JICKTPOIMHAMHUKH U
MPUHIAI OTHOCUTEIBHOCTH

89 ITocTynaTel crienMaIbHON TEOPUH
OTHOCHUTEIEHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAJ.
[IpeoOpazoBanus Jlopenma. Ycnorue

90 npudHHHOCTH. OTHOCHUTEIBHOCTh
OJTHOBPEMEHHOCTHU. 3aMe/JIEHUE BPEMEHHU U
COKpallleHU€e JUTNHBI

o1 OHeprusi U UMITYJIbC PEISTUBUCTCKOM

YaCTUIbI




CBs13b MaccChI ¢ 3HepI‘I/Ief/'I H UMITYJIbCOM

v PENATUBUCTCKOM YacTUIBl. DHEPIUs TOKOS

93 PaBHOBeCHOE TEIJIOBOE N3ITyYCHHE

94 3akoH cMmernienus Buna

95 ['umote3a M. Ilnanka o kBaHTax. GOTOHBI

96 DHeprus ¥ UMIyJbC PoToHa

97 ®oroaddext. OnbiTe A. I'. CTonerona.
3akonbl poTodddekra

98 VYpaBuenue DiinmmreiHa 1 potordpexra.
"Kpacnas rpaauma" ¢orosaddexra

99 Hasnenue ceera. OnbiThl I1. H. JIeOenena

100 BoiHOBBIE CBOIICTBA YaCTHIL
Bomnnsl ne bpoitnd. [Innna BOJIHEL 1€

101 Bpoiins u pazmepsl 001acT ToKaIu3auu
JBUKYIIEHCS 4aCTHUIIBI

102 KopnyckynsipHO-BOJIHOBOH yalln3m

103 Judpakius 3JIeKTpOHOB Ha KpUCTAIIAX
Crienuduixa n3MepeHuit B MUKpOMUpeE.

104 CooTHOIIEHN HEOIPEAENEHHOCTEN
['eiizenOepra

105 Pemenue rpaguueckux 3agau

106 Pemenne pacu€THBIX 3a/1a4




KoHnTtposnbnas padota mo remam: "OCHOBBI

CTO", "KopnyckyasipHO-BOJIHOBOM

107
Jyanusm"
108 OMBITHI IO UCCIIETOBAHUIO CTPOCHHUSI aTOMA.
[Tnanerapnas mozens atroma Pesepdopna
109 [Toctynatel bopa
Bunpi ciektpoB. CekTp ypoBHEH 3HEPIUU
110
aToMa BoJiopoja
CrnoHTaHHOE U BBIHYKICHHOE U3TTyUYCHHE
111
cBeTa
112 Jlazep
Hyxnonnas monens siapa ['efizenOepra
113 MBaneHKo. 3apsii 1 MacCOBOE YHCIIO sIpa.
N3otonsl. PagnoakTuBHOCTH
3aKoH pasioaKkTUBHOTO pacnana. CBoicTBa
114 MOHU3UPYIOUIETO U3IydeHus. Brnusnue
PaANOAKTUBHOCTHU Ha KUBbIE OPTraHU3MBI.
Ho3zumerpus
DHeprusi CBA3U HYKJIOHOB B siipe. SnepHbie
cubl. [ledext maccsl siapa. SAnepHbie
peakiuu. Snepusie peakTopsl. [Ipodnemsr
115

YIPaBIIEMOr0 TEPMOSIIEPHOTO CUHTE3A.

IKOJIOTUYECKHE ACIIEKTHI Pa3sBUTHA




AIEPHOMN SHEPrEeTUKH

116

MeTopl perucTpaly U UCCIICI0BaHM
aJieMeHTapHbIX YyacTull. DyHaMeHTalbHbIC
B3aUMOJICHCTBUSA. bapnoHbI, ME30HBI U
nentoHsl. [Ipencrabnenne o CtaHmapTHOM

MOACIIHN. KBapK'FJIIOOHHaﬂ MOZCIIb aAPOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mojzenu. TéMHas MaTepust U TEMHAs
sHeprus. EnMHCTBO pu3nyeckoil KapTHHBI

MHpa

118

Otanbl pa3BUTHS aCTPOHOMUU. 3HAUECHUE

ACTPOHOMHH

119

[TprMeHUMOCTb 3aKOHOB (PU3UKHU AJIs
00BsICHEHUS TPUPOJIBI KOCMUYECKHUX
00BeKTOB. MeTOo/1bl aCTPOHOMHUYECKUX

HUCCIIENOBaHUHN

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOIIbI,
paguoTeNecKoNbl, BHEaATMOC(hEepHas

aACTPOHOMHS




Bun 3Bé3mH0r0 HebGa. Co3Be3aus, sipKue

e 3BE3/1bI, IUIAHETHI, UX BUAUMOE IBUKEHUE
Conneunas cucrema. Connue. ConHeuHas

122 aKTUBHOCTbB. McTounuk sHepruu CosiHLa U
3BE3 ]
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.

123 Juarpamma "cnekTpaibHbIi Kilacc
CBETUMOCTB"

124 3Be3/1bI TJIaBHOM [IOCIIE0BATEILHOCTH
Buytpennee crpoenue 38E371. CoBpeMeHHBIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU U

125 sBositonny CosHILA U 3BE3/1. DTallbl )KU3HU
3BE3]

126 Muteunsiii [1yTe — Hama ["anaktuka. Tumsl
rajakTuk. YEpHbIE NBIPHI B Apax TalaKTHK
Bcenennas. Pacimpenue Beenennoit. 3akon

127 Xab6ma. Teopus bonbioro B3psiBa.
PenukroBoe n3iydenue
MacmrabHas crpykrypa BeenenHoil.

128
MeraranakTuka

129 Hepeménnsie npo0ieMbl aCTPOHOMHUH




DuU3nYeCKU MPAKTUKYM MO TEME
"HccmeqoBaHue MAarHUTHOT'O IT0JIS
MMOCTOSIHHBIX MarHUTOB" WIH

130
"HccneqoBaHue CBOVCTB
dbeppomarnetukoB" unn "VMccnenoBanue

I[CﬁCTBHSI IIOCTOSAHHOI'O Maroura Ha

paMKy ¢ TOKOM"

Pu3n4ecKuil IPAKTUKYM I10 TEME
"N3mepenue cunsl Amnepa" unu "U3ydyenue
131 3aBUCUMOCTH CUJIbI AMIiepa OT CUJIbI TOKA"
niu "OnpeneneHue MarHuTHOM UHAYKIIUU

Ha OCHOBE U3MepeHus cuiibl Ammepa”

Du3nyecKuil MPaKTUKYM I10 TEME
"HMccnenoBaHue IBIEHUS

132 AIIEKTPOMAarHUTHOW MHAYKIMU'" WK
"OnpeneneHne NHIYKIIUA BUXPEBOTO

MAarguTHOro mojis"

Pu3N4eCKu IPAKTUKYM I10 TEME

«MccnenoBanue IBICHHUS] CAMOMHIAYKIIMM
133
i "COopKa MOJIEH AJIEKTPOMArHUTHOTO

reseparTopa"




134

DuU3NYECKU MPaAKTUKYM MO TEME
"N3mepenue nmepuojia CBOOOTHBIX
KoJie0aHU HUTSHOTO U IPYKUHHOTO

MAasITHUKOB"

135

DuU3nYECKU MPAKTUKYM 10 TEME
"[IpeoOpazoBaHue SHEPTHH B IPYKHHHOM

MasiTHUKe"

136

DuU3nYeCKUl TPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOr0 TOKa 4epe3
MOCJIEAOBATEIBHO COCIUHEHHbBIC
KOHJIEHCATOp, KaTyIIKy U pe3ucTop’ win
"UccnenoBanue pabOThl HCTOUHUKOB CBETA

B II€MU IEPEMEHHOTr0 TOoKa"

137

dusndeckuil NpakTukyMm 1o teme "Mzydenne

[1apaMeTpoB 3ByKOBOM BOJIHBI"

138

Du3nYeCKU IPAKTUKYM I10 TEME
"U3mepenue mokazarens mpeoMIIeHuUs
crexya" win "[loyuenue nzoOpaxeHus B

CHCTEME U3 IIJIOCKOTO 3epKaJia U JIUH3bI"




139

DuU3nYeCKU MPAKTUKYM MO TEME
"UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BellecTBa (Ha MpuMepe
*Kuakux auH3)" wim "M3mepenue
(OKYCHOT'O PacCTOSHUS PacCEUBAIOIINX

aua3"

140

Pu3n4eCKu IPAKTUKYM I10 TEME
"HaOmonenue mudpakiuu, nHTepdepeHImm

Y MOJIsipu3aiuu cBera"

141

Pu3n4ecKuil IPAKTUKYM I10 TEME
"OnpeneneHyre UMITYJIbCca U SHEPTUU
PEISITUBUCTCKUX YacTull (1o pororpadusm
TPEKOB 3apsKEHHBIX YACTHI] B MATHUTHOM

nosie)"

142

Pu3N4eCKU IPAKTUKYM I10 TEME
"N3mepenue nocrosHHoi 1lnanka Ha
OCHOBe HccienoBanus pororddexra" umm
"HccnenoBanye 3aBUCUMOCTH CUJIBI TOKA

4yepe3 CBETOAMO/ OT HanpsiKeHus"

143

Pu3NYEeCKUl IPAKTUKYM I10 TEME
"HccnenoBaHue criekTpa pa3pesKeHHOTo
aTOMapHOI0 BOJOPOJA U U3MEpEHUE

nocTtostHHOM Punbepra”




144

DuU3NYECKU MPAKTUKYM MO TEME
"HUccnenoBanue paarnoakTUBHOTO (oHA ¢
HCIIOJIb30BaHUEM JO3UMETpA" WU
"N3yueHue moromneHus 6eTa-4yacTuil

aTroMuHuEM"

145

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"Habaronenus 38€30H0T0 HEDOA
HEBOOPY’KEHHBIM I'JIa30M C UCIHOJIb30BAaHUEM
KOMIIBIOTEPHBIX PUIIOKEHUN JUIs
OTIpeIeNIeHUs TOJI0KEHUS] HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3iusi CeBepHOro Moyyniapus 1 sipkue
3BE31b1" win "HabmnroneHus B Teneckor
JlyHsl, I1aHET, TYMaHHOCTEHN U 3BE3AHBIX

cKoruieHun"

146

O00011eHNE B CHCTEMATA3AIUs 3HAHUH.
Poinb ¢pu3uKK ¥ aCTPOHOMUH B
HKOHOMHUYECKOM, TEXHOJIOTHYECKOA,
COLIMAJILHON U ATUYECKOH cepax

JACATCIIBHOCTH YCJIOBCKA

147

O0001eHne 1 cucTeMaTH3als 3HaH!M.
Posb u MecTO pU3UKH U aCTPOHOMUU B

COBPEMEHHOM HAYYHOU KapTUHE MUpPa




148

O0o001Ienre 1 cucreMaTu3anys 3HaHUH.
Poub puznueckoii Teopun B GopMUpOBaHUN
Ipe/ICTaBICHUN O PU3MYECKON KapTHHE
MHpa, MecTO (PU3NUECKON KapTHHBI MHpa B
00111eM psAy COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX [IPEJCTaBICHUMN O IPUPOJIE

149

0O0001eHME U cucTeMaTU3alUs 3HAHUN 110

teme "Kunemaruka"

150

O060011IeHNE U CHCTEMATH3aLMA 3HAHUH 110

teme "Kunematuka"

151

O0001eHME U cUCTEMAaTH3alUs 3HAHUN 110

teme "JIluHamuka"

152

O0001eHUE U cUCTEMAaTHA3alUs 3HAHUN 110

teme "Cratuka TBEpAoro Tena"

153

O0001eHne 1 cucTeMaTH3aIMA 3HAaHUH 110

TeMe "3aKOHbI COXpaHEHUS B MEXaHUKe"

154

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON

Teopun"

155

O06o011eHne U cucTeMaTH3aIus 3HAHUH 110
teme "Tepmoaunamuka. TemoBbie

MAaIIHb"




156

O0001eHre 1 cucTeMaTh3alus 3HaHUi 110
TeMme "ArperaTHble COCTOSTHUSI BEIIECTBA.

®dazoBble nepexon!"”

157

O060011IeHNE U CUCTEMATU3ALMS 3HAHUH 110

teme "Drnekrpudeckoe mnoie"

158

O060011IeHNE U CUCTEMATU3ALMS 3HAHUH 110

teme "[locTOSAHHBIN 3JIeKTpUYECKU TOK"

159

O0001eHHE U cUCTEMATHA3alUs 3HAHUM 110

teme "Toku B pa3nuuHbIxX cpegax"

160

O0001eHHE U cUCTEMATHA3alUs 3HAHUM 110

teme "MaruurtHoe mose"

161

PesepBublit ypok. O60011eHUE U
cUCTEeMaTH3aIlMs 3HAaHHUI 110 TeMe

"JJIeKTpOMarHuTHas UHIYKIUA"

162

Peseprubiil ypok. O60011eHNE U
CUCTEeMaTH3allKsl 3HAaHHUH 10 TeMe

"MexaHndeckne Koineoauus"

163

PeseprubIit ypok. O60011eHNE U

CHCTEMaTHU3allus 3HaHUH 110 TeEME

"DJIeKTpOMarHuTHhIE KoJebaHus'

164

PesepBusiit ypok. O000mIeHuE U
cucreMaru3anus 3HAHHUH 110 TEME

"MexaHN4YeCKHE U DJIEKTPOMarHUTHhIE




BOJIHBI"

165

PesepBHbIil ypok. O6001IeHNE 1

cucTeMatus3anys 3Hagui no reme "Ontuka"

166

PesepBHbIil ypok. O6001IeHNE 1
cucTeMaru3anusa 3HaHui 110 TeMe "OCHOBEI

CTO"

167

PesepBHblii ypok. O6001IeHre U
cUCTEeMaTH3alus 3HAaHUI TI0 TeMe
"KopnyckyasipHO-BOIHOBOM

qyanusm"

168

PesepBHblii ypok. O6001IeHre u
cucTeMarusaius 3HaHui no reme "duszuka

aroma"

169

PesepBHbIit ypok. O6001IeHre U
cucTeMaTH3alus 3HaHui 1Mo Teme "dusnka

ATOMHOTO Siipa ¥ 3JIEMEHTAPHBIX YaCTHIL"

170

PeseprubIil ypok. O60011eHIE U

CHUCTEMAaTH3aIMs 3HAHUH 110 TeMe" DIIeMEHTEI

acTpodpuzuxu”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16




KOHTPOJIBHO-UBMEPUTEJIBHBIE MATEPUAJIBI.
10 kaace.
Koutpoabnast padora Nel mo teme: « KuHeMaTHKay.

KorTpoasnaa pabGora
KunemaTtnka

Bapuamm 1

1. YcraHOBHTE COOTBETCTBHE MEKIY IapaMeTpPaMH ABHXKEHHS W ypaBHe-
HHAMHJ, UX OMHUCBHIBAIOINMMHU, [JA PABHOYCKODEHHOTO ABHIKeHHS Ges
HaYaJbHOH CKOPOCTH.

- T ]
| A) Koopaunara ‘ 1) x,+ vt |
. B) Cropoctn | 2) vy tat %
[ 3)v-t |
‘, | 4) xp+ %atz .
| 5) a-t [

2. B ogHOM HANIpaBJIeHHM K3 ONHOH TOYKHM OJHOBPEMEHHO HAYaJH IBH-
raTbhCs [Ba TeJa: [epBoe — ¢ IIOCTOAHHOI CKOPOCTBIO & M/C, Bropoe —
C TOCTOAHHBIM ycKOpeHHeM 2 M/c’. OnpefenuTe CPeHION CKOPOCTDb
BTOpOro TeJsia O TOr0O MOMeHTa, Korja OHO JOTOHHMT IepBOe Telno.

3. Teno samycKamT BeDTHKAJbLHO BBepX co ckxopoctsio 50 m/c. Ha xa-
KOHl BEICOTEe CKOPOCTE Tena Oyaer paBHa 30 M/c M Hanpas/ieHa Bep-
THUKAJbHO BHU37

4. RaK H3MEHHTCH JaJbHOCThb nmoJéra Tena, GDOH.IEHHOI‘U TOPH30HTAJIBHO
¢ DOnbIIOH BBICOTHI, ECJHM €ro CKOPOCTE YBEeJHMYHTH B 2 pasa?

1) yMeHBIIHNTCA B 2 pasa
2) ymeHbIIUTCA B 4 pasa
3) He uUBMeHHTCH

4) yBesuuuTCH B 2 pasa
5) yBenmuuTcs B 4 pasa

OTBeTHI:

KP. Kunematuka
Bapuanm 1. 1. A4; B5. 2. 5 m/c. 3. 80 m. 4. 4 (yBeauuuTcsa B 2 pasa).



Koutpoannasi padora Ne2 o teme: «Iunamuka. CTaTuka TBEPAOro TeJaay.

KonrpoasHaa pa6ora
JduraMHuKa

Bapuanm 1

1.

My Gpolllen BepTUKAJIBEHO BHM3 ¢ HeDOJBIIIOH BEICOTBEI ¢ HEKOTOPOIt Ha-
4ajibHOM ckopocThbio. Kaxk usMeHAIOTCA 3a BpeMA TM0JIETa YCKODeHHe
MAYa U CHJIa NPUTAMeHHA ero K 3emue? [na xaxgoil BeNWUMHBI Ope-
JeJHTe COOTBETCTBYIOLUIMI XapaKTep M3MeHeHHMs WM 3alHIINTe eT0 HOMep.
1) yBenuuuBaeTcs

2) yMmeHbBlIIaeTCA

3) He uaMeHsAeTcHA

TpamBail nBuxercsa co ckopocreio 28,8 xm/u. IToene Toro Kak 6yger
BBIKJIIOUEH JBHUTraTe]lb, KAKOe PACCTOAHUe MpoeJeT TpaMBail, IOKa ero
cKopocThk yMeHbIIUTCA B 4 paza? KoapdHUIHEeHT CONMPOTUBICHUA IBH-
skeHu0 cocrasaser 0,05,

Ha xakoil BeICOTe HaJ NOBEDXHOCTBRIO 3eMJIH YyCKODEHHe cBOOOIHOrO
najieHus paBHO 5 m/c%?

ITapuk Maccoit 500 r ABMIKETCA IO BBHINYKIOH TOBEPXHOCTH pajuy-
com 10 M. OnpenenuTe CHIY peaklUuH MOBEDXHOCTH B TOT MOMEHT,
KOTJa [IapHK MPOXOAUT TOYKY, PAAUYC K KOTOPOH COCTaBJAET ¢ Bep-
THKaNB0 yroa 60°. CkopocTh IIapHKa B 3TOT MOMEHT paBHAa 2 M/c.

OTBeTHI:

KP. IunaMuka
Bapuanm 1. 1. 3; 3. 2. 60 m. 3. = 2624 kM. 4. 2,3 H.



KonTpoabsHnas padora Ne3 no teme: «3aKOHbI COXPAHEHHUSI B MEXaHHKeE)

Bapuaum 1

1. Ha ropM3oHTaNBHYIO NMOBEPXHOCTh IOJOXKWUJIM JEepeBAHHBIMA IIap, 3a-
TeM ero 3aMeHWMJIM Ha CTaJbHOHM wap To# ke Macchl. Kak mpu aToMm
M3MEeHUJIMCh CHJIA THAMeCTH M MexaHuuecKas sHeprusa? ns kammoi
BeJIMUYUHBI OIpeJleIuTe COOTBETCTBYIOIMH XapaKTep e€é H3MeHeHHd:!
1) yBennuunace
2) yMeHBLUIMJIACh
3) He M3MeHMJIACh
3anuinuTe BeIOpaHHBIEe NUMPH AJs Kax a0l (puUsuueckoil BeJIUYHMHBI.
IIuhpel B 0OTBeTe MOTYT IIOBTOPATHCH.

2. Camonér mpu mocaake obiamaer ckopocTpio 108 km/4. o mosHOM
ocraHOBKH OH npoxoauT 200 m. Omnpepenure Koa(PHUIMEHT TPeHUSA
KOJIEC caMOJETA O MOKPbITHE BIJIETHO-NOCAAO0YHOM II0JIOCHL.

3. Texno cBoboguo nmagaer ¢ BeicoTel 20 M. Ha xakoil BbIcOTe KHMHeTHUe-
CKasA HEepPrus 3TOro Teja OyaeT paBHa 1/3 moTeHUMaJIbHOH?

4, Ha rmagko#l ropM3OHTAJNBbHONH NOBEPXHOCTH HaXoguTca OpPYyCOK Mac-
coit 400 r. Bpycok coeguHEH ¢ NPYXKHUHOH, MKECTKOCTB KOTOPOH
5000 H/Mm. Bropoil KoHel NPY>XHUHbI IIPUKDPENJéH K BepPTHUKAJIbHOU
crenke. IlnacrunuHoBbeIf mapuk Mmaccod 100 r, jJeTAuHi ropusoH-
TaJbHO CO CKOpOCThIO 1,5 M/c, nonagaer B 6pycok. OupenenuTte Mak-
CAMAJIBHOE CXKaTHe NPYIKUHBI.

OTBeTHI:
Bapuanm 1. 1. 3; 2. 2. 0,225. 3. 15 M. 4. 3 mm.

Kountpoabsnas padora Ned4 no reme: «OcnoBst MKT)»

Bapuanm 1

1. B cocyae HexoToporo ob6mhéma comep:kutca 3:10?° momexyn asora.
Onpepenute Maccy rasa B 3TOM cCOCYe.

2. Kakoe KONMHMYeCTBO BellleCcTBa CONEPKHMTCHA B Boje Mmaccoil 54 r?

OTBeThI:

Bapuanm 1. 1. 14 r. 2. 3 Mous.



Kontpoabnast padora Ne5 o teme: «Tepmoaunamuka. TenjioBble MAIIMHbBI.

Kourponsuas paGora
MoaexkynapHasa (hu3HKa
H TeNJOBBIe ARBJICHUN

Bapuanm 1

1. OpHoaTOMHEIN MeaJbHBIN ra3 MepeBeld M3 OJHOr0 COCTOSHHA B JpYy-

roe, pu 9ToM ero aGco/loTHaAA TeMIlepaTypa yBeJH4Yuiack B 4 pasa.
Kak nmpu 3TOM HM3MEHHJACh CPEJHAS KUHETUYECKAS 3IHEPrUsd TeIso-
BOTO JBMXKeHMS MoJsiekyJs rasa? OTBeT HOACHHTe.
1) yBenuuusack B 4 pasa
2) ysesHuHsacs B 2 pasa
3) ymenbmmnacs B 4 pasa
4) He M3MeHHJIach

2. Ha pucyHKe npejcraBieHbl 3aBUCHMOCTH
TeMIepaTypbl OT BpeMeHH HarpeBaHHA
HECKOJIBKMX TeJsl. B HavyanbHBII MOMEHT
BCce Tejla HAXOAATCA B JKUJKOM COCTOSA-
Huu. OnpegenuTe, KaKoe U3 BelIeCTB 00-
napaer Oosbllell TeMIepaTypol KHie-

HHA. 0 }:r

3. Ha rpacuke mpejncTaBleHa 3aBHCHMOCTH p, xlla |
JaBiaeHusa p raza or obwéma V npu mnepe- 3
Xofe Tra3da HU3 COocTOAHHMA [ B cocTOSAHHe 3001
3. Onpenenure paboTy, COBEPIIEHHYIO ra- 2001
30M. 1
1) 10 x[x 1007 2
2) 20 w1 et =
3) 30 wllx 0 0,1 0,3V,
4) 40 xJx

4. B 6annone émrocTteio 5 i nona paesrenueMm 200 xIla m npu Temnepa-
rype 27 °C naxogurcs paspeskeHHbI resamit. IIpu ero usobapuom
paciuupeEMH Owlna coBepiieHa pabdora 200 k. Onpepenurte, Ha

CKOJILKO HAarpejiu ras.
OTBeTHI:

KP. OcHOBBI MOJEKYJAAPHOH (DUIHKH

Bapuanm 1. 1. 1 (yBenuumninacs B 4 pasa). 2. 1. 3. 2 (20 x[I»x). 4. 60 K.



KonTpoabHasi padora Ne6 nmo reme: «ArperaTHblie cOCTOsSIHMS BenlecTBa. Ma3oBble
nepexoabn»

Bapuanm 1

1. UpeansHomMy rasy OblLIo mOepefaHO KOJHUYECTBO TEIJIOTBl, pPaBHOE
300 [I»x, mpu sToM OH coBepiuuua pabory, paBayil 100 [x. Hemy
paBHO H3MeHeHHWe BHYTPeHHeil sHeprud rasa B 3TOM IIpollecce?

2. Onpegenure KIIII TerioBoii MallMHBI, €CAH TeMIEpaATypa XOJOAHJIb-
auka 327 °C, a Tremnepatrypa narpesareasa 750 K.

OTBeThI:

Bapuanm 1. 1. 200 Ix. 2. 20%.

KonTposbHas pabora Ne7 no reme:«ieKTpuieckoe noJjie» (3JieKTpoMarHeTusm)

Bapuanm 1

1. [Ipa meTanaudecKUX Tesa obnagaroT 3apagamMu —g, U +3q,. Kaxum
cTaJ 3apAj) TeJ IOCJe TOro, Kak MX COeAHMHUJIH? YBeJUYHJIach UM
YMEHBIIIMJIACH Macca IIepBoro Teja?

1) q,; yMeHBIIMJIACH
2) qo; yBenuumiach
3) 2q,; yMeHbIINJIAach
4) 2q,; yBeJIUYHJACH

2. IIBa TOYeUYHBIX 3apsaja B3auMMOIeMCTBYIOT B BakyyMme c¢ cuioit 0,5 H.
3HaYeHHe OJHOro 3apsfa B 9 paa OoJsblne 3HadYeHusa apyroro. Omnpe-
JeJUTe 9TH 3HAYEHHs, eCJH paccTosHue Mexkay sapamzamu 120 cm.

OTBeTHI:

Bapuanm 1. 1. 3 (2q,; ymeHbmuaace). 2. 2 10°° Kn; 0,4-10° Ka.



KonTpoasnas pa6ora Ne8 no teme: «3aKOHBI OCTOSTHHOTO TOKA.

Konrpoasnaa paGora
dJeKTpocTaTHKA. 3aKOHBI IOCTOAHHOrO TOKA

Bapuanm 1

1. [Ipa oaMHAKOBBIX InapukKa obGmajgaior sapagamu —8 HKa n 4 vKin.
Ilapukyu 6blIM NPHBEAEHBI B COINPHKOCHOBEHHME U 3aTeM DAa3BEIEHBI
Ha mpeskHHe MecTa. Kak HMaMenuiach cujia HX B3auMogeiicTBuA?

1) yBennuunace B 2 pasa 3) ymeHsIHMaachk B 4 pasa
2) ysBenuuusiace B 8 pas 4) ymeHbIIHJack B 8 pa3s

2. PasHOCTb NOTEHIMAJIOB MeKIY ABYMA IPOTAMKEHHBIMH TOPH30HTAaJb-
HeIME miaactTuHamMu 500 B. Paccrosnue mesxpy nmactuHamu 20 cm.
Meskay mNJIaCTMHAMH B paBHOBECHH HAXOAWUTCA [bIIMHKA Maccoi
107® r. OnpegenuTe MOZyJb 3apAfa 3TOH NBLIMHKH,

3. Ilnockuii kougeHcatop éMrkocTeio 200 MKD NOAKIIOUHIN K UCTOUHH-
Ky Toka ¢ 3IC 500 B, a sarem orkaounay. Ha CKOJIBKO M3MEHMTCH
JHepruda KOoHJeHcaTOopa, ecJH ero OﬁRJIEUII{H pa3BeCTH Ha pacCTOAHHe,
fosblllee MepBOHAYAJBHOTO B 2 pasa?

4, K HCTOYHMKY TOKa MNOAKJIOYHJIM pPe3ucTop conporusBieHneM 4 Owm,
NpH 9TOM CHJIa TOKa B uenu cocrasuia 2 A. Korjga x Tomy ke uc-
TOYHHMKY MNOLKJIOYHIM pe3ucTop comnpoTruBieHmeMm 8 OmMm, cuiaa Toka
B Leny craja pasHa 1,2 A. Onpenenure TOK KOPOTKOIO 3aMbIKAHMSA.

OTBeTHI:

KP. DaexrpocTarHka. 3aKOHEI IOCTOSHHOIQO TOKa

Bapuanm 1. 1. 4 (ymenubmunace B 8 pas). 2. 4 ulln. 3. Ha 25 .
4. 6 A.



11 kaacc.

Kontpoannasi pagora Nel mo teme: « J1eKTPOAMHAMMKAY.

BAPHAHT N: 1 Ad. K HCTOYHMKY TOKa C BHYTPEHHHMM CONpOTHBIeHHWeM 2 Om
OoAKJIYMAK peoctaT. Ha pHCyHKe HOKa3aH TpajuK 3aBH-
Al. Ha pucyeke n30GpaXkéE Ipadux 3aBUCHMOCTH CHJEI TOKA OT CHMOCTH CHNHl TOKA B PEOCTaTe OT €ro COmpoTHBIeHMs. Ue-
HANDAXKEHUA HA OJHOM cexuuH TeneBuaopa. Kakoso compo- my pasna JJIC uerounuka Toka?
THBJIGHHE 3TOH ceRmuu?
. I,Ah | | |
I, mAA 12 ; e
30 ] i + I
20 [ T I
10 ==

01 23 45 6U,xB

1) 250 xOm 2) 0,25 Om 3) 10 kOm 4) 100 Om J S S R A S
0 2 4 6 R, Om
A2. Kax H3MeHHTCA CONDOTHBJIEHHE LEMH, UB0GPaKEHHON Ha PH-
CYHKe, IIpH 3aMBIKAHUM KJioua? 1)16 B 2)8B 3)4B 4 2B
A5. B ueTHIpéXBaJeHTHEIN KPeMHHIT 106GaBHIIM B MepBEHIi pas na-
THBAJEHTHbIN MBIUBAK, & BO BTOPOH Pa3 — TPEXBaJEHTHBIH
m rannui. KakuM THIOM DpPOBOAMMOCTH B OCHOBHOM GyzeT 06-

1) YMersOIHTCA
2) YBenuuurea
3) He namenurca
4) YMeHBIIHTCA MM YBEJHYHTCH B SABMCHMOCTH OT COOT- 4) B oGoux cayuasx ABPOYHOH

HOIIEHHUSA MeXAY CONpOTHBIeHHAME R, ¥ R, B1

A3. Yepea yuacToKk memH (cM. pHC.) TeYET IOCTOAHHBIA TOK

JIaAATH TOJAYNPOBOAHHK B KAXKJAOM caydae?

1) B 1-it pas — ABIpOYHOM, BO 2-if pa3 — 3IeKTPOHHOMU
2) B 1-it pas — 2AeKTPOHHOM, BO 2-H pas — ABIPOYHOH
3) B ofoux cayuasx sJeKTPOHHOMN

. Cuna toka B nenu 6arapen, DIIC xoropoit 30 B, pasxa 3 A.
Hanpsokeane Ha saxxumax Garapex 18 B. Onpegenure BHYT-
PeHHee COMPOTHBJAEHHEe LeTH.

I =10 A. Kaxyo cury Toka moxaswiBaer ammepmerp? Co-
NPOTHBJIEHHEM AMIIEpMeTpa npeHeGpeys. B2. K KOHIAM AJMHHOTO OAHOPOAHOTO MPOBOXHMKA NPHIONEHO

1)2A

OTBeTHI:

Hanpaxenue U, IIpoBOA YKOPOTHIH BABOE M NPHJIOKHIA K
HeMy npekHee Hanpsoxkerue U. YUTo mpomsoHAET npu oToM ¢
COTMpOTHBJIEHHEM POBOAHAKA, CHJIOH TOKA M MOIIHOCTBIO?

K xampmod nosuimy nepsoro cronbima moabepute COOTBETCT-
BYIOIIYIO MO3UIMI0 BTOPOTO M 3aMHIIMTe B_TaGauiy BeIGpaH-

2)3A 3)5A 410 A Hble DH(PHI T0J COOTBETCTBYIOIIAMNI OyKBAMH.
OUBUYECKHE BEJIUIUHBI HUX UBMEHEHHE
A) CONPOTHB/IEHHE IPOBOLHUKA 1) ysenuunrca
B) cuna Toxa B npoBogHHKe 2) yMeHBIIHTCA
B) Brigenawmanca 3) He U3MeHUTCA

Ha NPOBOAHHKE MOIIHOCTH

A B B

Cl. Kongercatop éMKoCTbI0 2 MK® OpHCOEOMHEH K MCTOYHHKY
nocroauHoro Toka ¢ JIC 3,6 B u BHYTpeHEHM COIIPOTHBIIE-
HueM 1 OM (cM. puc.). ConporuBneHus peaucTopos R,= 4 Om,
R,= 7 Om, Ry= 3 Om. Kaxos sapaj Ha npasoii oOKnagKe KOH-
mencaropa?

A2

A3 | Ad [ A5 | Bl B2 C1

3 1 2 [40mM ] 211 4,2 mxKn




Kountpoabhas paGora Ne2 mo teme: «Kosie6anusi 4 BOJTHBD).

BAPHAHT Ne 1

Al. K marsuTHOH cTpenke (CeBepHBIH NOJIOC 3ATEMHEH, CM. DH-

CYHOK), KOTOpas MOMeT IOBOPAYHBATHCA BOKDYT BEDPTHKAJb-
HOM OCH, HepPHEeHOHUKYJAPHOM IIOCKO-
CTH YepTesa, OOLHEC]H ITOCTOAHHBIH E- <>
marauT. IIpu sToM crpenka

1) noseprerca Ha 180°

2) noseprerca ua 90° no uacopoii cTpenke

3) nopeprerca Ha 90° NPOTHB YACOBOIH CTPEIKH
4) ocTaHeTCA B NpPEXHEM NOJ0MKEeHUU

. VuacToK mpoBOogHHKA AJMHHONK 10 cM HAXOZMTCA B MATHUT-
HOM mojie. Cusa 3JIeKTPHYECKOro TOKA, NPOTEKAIOIEero 1o
npoBogHuKy, 10 A, IIpu nepeMelieHUM MPOBOAHUKA Ha 8 cM
B HanpaBJIeHHH NefiCTBHA CHIBl AMIepa OHa COBepLIHJA pa-
Gory 0,004 IN:x. UYemy paBHA MHAYKLOHA MArHATHOIO noas?
IIpoBOAHMK pACIONOKEH MNEePNeHAHKYJIADHO JHHHAM Mar-
HATHOH MHAYKIHHA.

1) 0,0005 Txa
2) 0,005 Tn

3) 0,032 T
4) 0,05 Tx

. IIporor p, BuereBmIMii B 3830p MeXay
TMOJIIOCAMH JJIEKTPOMATHHMTA, HMeeT To-
DPHB0HTANLHYI0 CKOPOCT: U, NEpIeHIA-
KYJADHYI0 BEKTODY HHAYKITHH B war-
HATHOTO [0/, HANDPABJIEHHOTO BHH3
(cm. pme.). Kyaa sanpasiena peiicr-
BYIOIIIAA HA MpoTOH cHia Jloperna F?

1) BepTUKanbHO BHA3

2) BepTHKAJBHO BBEPX
3) l'opu3oHTAIBLHO HAa Hac
4) I'opH30HTANTBEHO OT HAC

GHU3HYECKHWE BEJIMYWHBI
A) pagryc opbHTHI

B) mepuoa obpamenusa

B) xuHeTHUecKad 3HepruA

Ad4. 3a 5 ¢ MarHEWTHHEI# OOTOK, NMPOHMIBIBAKINKEA NPOBOJIOYHYIO
paMKy, ysearmdmacs or 3 go 8 B6. Uemy paBHO OpH aTOM
sHayesne DJIC MEAYKIAH B paMKe?

1)0,6 B 3)1,6 B
2)1B 4) 25 B

A5. Ha pucyHKe TIOKA38HO W3MeHEHWEe CHJILI TOKA B KATYIIKE
HHA}’KTHBHOCTH oT Bpemenn.

I, Ab

T

{t,c

01 2 345 6

Moayas DIIC caMOHHAYKIMA OPHHAMAET PABHBIE 3HAYEHHA
B NPOMEXYTKAX BPEMEHH
1)0-1cul-3¢
2)3-4cud-Te

3)1-83cmd-Tc
4)0-1cu3-4c

B1. TopuaoHTANEHEIE DeabChl HAXOAATCH Ha paccroaHuu 30 cMm
Apyr ot apyra. Ha Eux nexwuT crep:xeHs maccoit 100 r mep-
TMeHAUKYIADPHO pelbcaM. Bcs cucTeMa HAXOZWTCA B BEPTH-
KaJbHOM MATHHTHOM mojie ¢ mEAyKOue# 0,5 Ta. Ilpm mpo-
NMYCKAHMK 110 CTEPIKHIO TOKA 2 A, OH JABIMIKETCH € YCKOpeHHeM
2 m/c. Haiigure Kooh(dHIHUERT TPEHHA MEKLY PeTbCAMH M
CTEP:KHEM.

B2. Yactnma maccoit m, Hecymas 3apAX ¢, ABHIKETCA B OZHO-
POXHOM MATHHTHOM IIOJIe ¢ MHAYKIHe#l B IO OKPY:KHOCTH
paguyca R co ckopocThio v. UTO mpoM30#AET ¢ pAAMYCOM Op-
6uTHI, NEpUOAOM oOpalleHHA W KHHEeTHYeCKOW sHepruei
YACTHUIBI IPH YBEJMYEHHH HHAYKIHH MArHMTHOIO nonnA?

K xaskjpoft mosMuuy mepporo ctoabna mogbepHTe COOTBETCT-
BYIOLIYIO NO3HLMIO BTOPOIO W 3aNMINUTE B TAGKMIY BHIGpaH-
Hble TUGPEL MOJ COOTBETCTBYIOIMUME GyKBaMH.

HX UBMEHEHHWE

1) ysennuuresa
2) YMeHBIINTCH
3) He U3MEHHUTCH

A B

B

Cl1.

[IpoBoscuHbI# BUTOK, MMeomuit mromaas 10 cm®, paape-

3aH B HEKOTOPOH TOYKEe, W B pasped BKJIOUEH KOHAEHCATOD
émikocTH 10 MK®. BuToK nomeméH B OAHOPDOAHOE MATHHT-
HO€ IIOJIe, CHJIOBEIE JIMHMM KOTODPOrO MepPHeHIMKYJIADHBL K
IJIOCKOCTH BATKa. WHAYKIMA MArHMTHOTO NOJA PABHOMEp-
Ho ybOwiBaerT 3a 0,2 ¢ ma 0,01 Tn. Onpezenure 3apan Ha

KOHJAeHcaTope.

OTBeTHI:

A2 | A3 | A4 | A5

B1 B2

C1

0,1 223

5-10" Kn




Al.

A2,

A3.

Kontpoannas padora Ne3 mo teme: «Onruka.

BAPHAHT N2 1

Jlyu csera NajaeT Ha [JAOCKOEe 3€PKANO. YToJd OTpaXeHWUs
paBeH 24°, Yroa MexAy NaZaOMIHM JYYOM H 3eDKAIOM

1) 12°
2) 102°
3) 24°
4) 66°

Ecnu paccrosHMe OT IIIOCKOrO 3epKalia /0 MpeAMeTa PaBHO
10 cm, TO paccroAmMe OT TOro mpexMera Ao ero uaoGparke-
HHH B 3epKajle DABHO

1) 5¢em

2) 10 cM
3) 20 cM
4) 30 cm

Ecnu npeamer HaxoauTca ot cobHparolied JHH3BI Ha pac-
CTOSAIHHM, DaBHOM JABOHHOMY (OKYCHOMY PpAacCTOAHHIO (CM.
pHc.), To ero usobpaxenue 6yaer

1) meficTBMTENLHEIM, NEPEBEPHYTHIM ¥ YBETHYEHHBIM

2) AefiCTBHTENbHEIM, IPAMBIM H YBEeJHYEHHEIM

3) MHUMEIM, MEPeBEPHYTHIM H YMEHBIIEHHBIM

4) pelicTBUTENLHEIM, NEPEeBEPHYTHIM, PABHEIM [0 Da3Mepy
TpeaMeTy

3F 2F F F 2F 3F

OTBeTHI:

Ad4. Kakoe onTudeckoe sBleHHe OGBACHAET DALYKHYIO OKDACKY

Ab.

Bl

B2

C1

KPBLIBEB CTPEKO3bIT
1) Incnepcus
2) Dudparkous

3) HrTephepeHuusa
4) Nonspusanus

B ocHOBY crenuannHo#t TEOPUM OTHOCHTENLHOCTM OGBUIH IO-
JIOMEHBI

1) sKCOEPHMEHTHI, AOKA3LIBAIOILHE He3ABHCHMOCTh CKOPOCTH
CBETA OT CKOPOCTH JABM)XEHHJ HMCTOYHHKA M NDHEMHHMKA
CBETa

2) aKCIepUMeHTH N0 H3MEPEHHIO CKOPOCTH CBETa B BOAE

3) mpeacTaBleHHA O TOM, YTO CBET ABAAETCH KonebGaHHeM
HEeBHAHMOTr0 a(pupa

4) rumoTessl 0 BIAMMOCBASM MACCHI M 9HEPIMHM, SHEPIHHU M
HMIYJIbCA

K moTonky KOMHATHI BBICOTOH 4 M NPHKpenJeHa JIOMHHEC-
[eHTHAA JaMna AnuHo# 2 M. Ha BeicoTe 2 M oT moxza mapas-
JIeJIbHO €My DPAacHoJoyeH KpYTiblii Henpo3pavHbIil AHCK
auamerpoM 2 M. LleHTp naMnsl W HEHTD AMCKA JIEMAT Ha
OJIHO[‘»‘! BePTHKAJH. Haﬁ,un're MaKCHMA&JILHOe DACCTOAHNEe Me-
WAy KpafHEMM TOYKAMH IOJYTeHH HA IOJY.

Paccrosnue OT mpegMeTa A0 9KPAHA, A€ TOJAYYAETCH HeT-
koe H3obpaskeHue npeamera, 4 M. Fzobpaxkenuda B 3 pasa
Bosnbime camoro mpeamera. HaiiguTe (oOKycHOE paccTOSHHE
JIHH3BI.

B aHO Bojoéma rayGusHoi 2 M BOuTa cBas, Ha 50 ¢M BhICTY-
nawpomad u3 Boasl. HalinumTe ONIMHY TeHH cBAW HA JHEe BOZO-
éMa, eca yroa majeHms sydeil 30°, moxasaTesb HpeIoOMIIe-
HHA Bomm 1,33.

A3

Ad

Ad

Bl

B2

Cl1

75 cm

1,09 m




Konrtpoannas paéora Ned o teme: «OcHoBbl CTO,

Al,

A2,

A3.

Ad.

BAPHAHT M 1

Bremnawnit doroaddexrT — aro AsnenHe

1) nouepHeENA POTOIMYIBCHH IO AEHCTBHEM CBETA

2) BEITETA 3JMEKTPOHOB C MOBEDXHOCTH BEIIECTBA mOA AelcT-
BHEM CBeTa

3) cBeueHHsA HEKOTOPHIX BellleCTB B TEMHOTE

4) uanydeHUs HArPETOTO TBEPAOrO TeNa

Kaxoit aapas mMeer cBet ¢ gactotoi 4,5 10" T'n?

1) 0 Kn 3)3,2-10"" Kn
2)1,6-107"° Kn 4) 4,5-10" Kn

HsayuyeHue Ja3epa — 3TO

1) TemioBoe H3NYYeHUE

2) BEIHYKIEHHOE H3JIYy4eHHE

3) cnoHTaEHOE (CaMOOPOK3BOJbHOE) KAJNyIeHHEe
4) 1IOMHHECIeHIHA

HMsoron kcemona 'i.Xe mocie CNOHTAHHOTO O-DACHAJA Hpe-

‘BPATHJICA B H30TON

1) YTe 3) '1iCs
2) '49Sn 4) ' Xe

. Kakas H3 cTpouex TAGNHILI OPABUILHO OTPAXKAET CTPYKTY-

py aapa 5Ca?

P — YHCIO NPOTOHOB n — 4KUCJI0 HelTPOHOB
1) 48 68
2) 48 20
3) 20 48
1) 20 28
OTBeTHI:

B1.

B2.

Cl.

KOPIYCKYJISIPHO-BOJIHOBOM 1yaJIM3M»

CKroJNBbKO KBAHTOB cozepykuTcA B 1 JK M3nyueHHA © JJINHOH
BoJiHEL 0,5 MKM?

Axpo aroma nperepiesaerT cHoHTaHHBIH o-pacnan. Kak ns-
MEHAIOTCA NepeuYMcIeHHEe HMKe XAPDAKTEPUCTHKH ATOMHOTO
fiApa OpH TakoMm pacmnage?

K kampoil mosunuu mepsoro croxfna noxbepHTe COOTBETCT-
BYIOILIYIO TIO3MIIHIO BTOPOro ¥ 3anuInHTe B TAGmMuy smbpaH-
HEIe UMGPH 04 COOTBETCTBYIOMIHMMH GYKBAMH.

BEJIMYHHBI
A) macca agpa

B) zapax agpa
B) uncs0 IpPOTOHOB B Axnpe

XAPAKTEP UBMEHEHHSA
1) He u3MeHAETCA
2) yBenuuuBaeTca
3) ymeHbInaeTca

A B B

TIpu kaxoii TemMmepaType rasa cpefHAS SHEPIHA TeIJIOBOTO
ABHIKEHHUA ATOMOB OJHOATOMHOrO rasa Oyzer paBHA 3Heprun
BJIEKTPOHOB, BHIOMBAEMBIX M3 MeTAJIMYECKOH MJIACTHHKH C
paboToit BEIXOZA A,.. = 2 3B npu obayuyeHHH MOHOXpOMATH-
YeCKHM CBeTOM ¢ JyauHOK BonEel 300 mm? Vurure:
15B=1,6-10""° [Ix.

A3 | A4 | A5

B1 B2 Cl

2,5-10" 333 16425 K




