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@enepanibHass  pabouass mnporpamma 1o ydeOHomy npeamery «Dusmkar
(yrmyOneHHslli ypoBeHb) (mpeamTHas obnacTb «EcTecTBEHHO-HaydHbBIE TPEIMETHI»)
(layee cOOTBETCTBEHHO — Iporpamma no ¢usuke, Gpu3nKa) BKIHOYAET NOSICHUTEIbHYIO
3aMHCKYy, COJEpKaHUE OOy4YEeHUs, IJIAHUPYEMbIE pEe3ylbTaThl OCBOECHHS IPOrPAMMBI
no ¢u3MKe, TeMaTUYECKOE IUIaHMPOBAaHUE, MepeueHb (KOAU(PHUKATOP) MPOBEPSIEMBIX
TpeOOBaHUII K pe3ysibTaTaM OCBOECHHUS OCHOBHOW 00pa30BaTElIbHOM MPOrpPaMMBI
cpeaHero o01ero 00pa3oBaHus U 3JIEMEHTOB COJIEpKaHus 1o (pU3HKe.

[losicuutenpHas 3amucka oTpakaeT 00IIKe eI U 3a1a4i PU3UKH, XapaKTEePUCTUKY
MICUXOJIOTHYECKUX MPEANOCHUIOK K €€ M3yUYEHHUIO0 00YJarolIMMHCS, MECTO B CTPYKType
yuyeOHOro IjIaHa, a TakKe IOJAXOJAbl K OTOOpY COAEpKAaHMs, K OIpPENeICHUIO
IJIAHUPYEMBIX PE3YJIbTATOB.

CopepxaHnne O0Oy4eHMsI pacKpbIBacT COJAEp)KATENIbHbIE JIMHUHM, KOTOPBIE
npearaloTes Ui 0043aTeIbHOTO M3Yy4YeHHUs B Ka)KIOM KJIacce Ha YPOBHE CPEIHErO
oO1ero o0pa3oBaHusl.

[Inanupyemble pe3ysabTaThl OCBOCHHUS NPOrpaMMbl 1O (U3UKE BKIIOYAIOT
JUYHOCTHBIE, METAlPEAMETHBIE PE3yJIbTaThl 3a BECh MEPUOJ OOYyYEHHsS Ha YPOBHE
cpenHero o0imero oOpa3oBaHMs, a TAaKXKe MPEIMETHbIE JOCTHXKEHHS OOydarolerocs
3a KaXIbli TOJ] OOy4EHHS.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uKe Ha ypOBHE CpeaHero oOIero oopasoBaHus pa3paboTaHa
Ha OCHOBE TIOJIOXKEHMM ¢ TpeOOBaHUN K pe3yibTaTaM OCBOCHHMS OCHOBHOM
oOpazoBarenbHOM mporpammel, npeacrabieHHbix B GI'OC COO, a Takxke ¢ ydeToM
benepabHOM padoyeii mporpaMMbl BocriuTanus U KoHnenuu npenojaBanus yaeOHOTo
npeamera «®duszukay B 00pa3zoBaTeNbHBIX opraHuzamnusx Poccuiickoit denepanuu,
peanu3yronMx OCHOBHbIE 00pa30BaTENbHbIE TPOTPAMMBI.

[Iporpamma 1o ¢Qusuke omnpenenseT o00s3aTEIbHOE MPEIMETHOE COJCpIKAHUE,
YCTaHaBJIMBAET PEKOMEHAYEMYIO IOCJIEA0BATEIbHOCTh HM3YUYEHUS TEM M Ppa3/iesioB
y4eOHOT0 MpeIMETa C YY€TOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH, JIOTHKU
y4eOHOTO0 Tpoliecca, BO3pACTHBIX 0COOEHHOCTeH o0yuaromuxcs. [Iporpamma no ¢pusuke
JaeT MpEACTaBIICHUE O IENSX, COJIepKAHUM, OOIIEH cTpaTeruu oOy4YeHuUs, BOCIIUTaHUS
U pa3BUTHUS O0OYHAIOIINXCS CPEACTBAMU yueOHOro rpeameTa « Pu3nkay Ha yriryOJIeHHOM
YpOBHE.

N3yuenue kypca (U3MKdA yriayOJIeHHOrO YpOBHS MO3BOJISIET peaju30BaTh 3aJaud
po(eCCUOHATIEHON OPUEHTAIINH, HAMPABIEHO HAa CO3JaHUE YCIIOBUN JIJISi TIPOSIBICHUS
CBOMX HHTEJUJICKTYaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEM KaKIbIM OOYyYarolmumcs,
KOTOpbIE  HEOOXOMWMBI  JJii  TPOJOJDKEHWsS  O0Opa3oBaHHWs B OpPTaHHU3AIUAX
po¢heCCUOHAIBHOTO oOpa3oBaHUsI MO  Pa3UYHBIM  (PUBHKO-TEXHUYECKUM
Y UHXKEHEPHBIM CTICIIUATBLHOCTSIM.



B mporpamme mo ¢usuke ompenensroTcs IUIaHUPYEMbIE Pe3yJbTaThl OCBOCHUS
Kypca GU3MKA Ha YpPOBHE CpeaHero oOmero o0pa3oBaHUs: JIMYHOCTHBIE,
MeTaIpeAMETHbIE, IPEIMETHBIE (Ha yriIyOeHHOM ypoBHE). HayuHo-MeTo1010rn4eckoi
OCHOBOM 117151 pa3pabO0TKu TPeOOBaHUI K TMUHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM
pe3ynbTaTam 00y4arouIuxcsi, OCBOUBIIUX MpOrpamMMmy Mo (pU3UKE HA YPOBHE CPETHErO
oOmiero oOpa3oBaHUsl Ha YIrIIyOJIEHHOM YPOBHE, SIBISICTCSI CHCTEMHO-IESTEIbHOCTHBIN
NOAXO/.

[Iporpamma no (u3mKe BKIIIOYAET:

TUTAHUPYEMBIE Pe3yNIbTaThl OCBOCHUS Kypca (PU3UKU Ha yIIIyOJIEHHOM YPOBHE, B TOM
YHCIIe IPEIMETHBIE PE3YIbTAThI IO TOJaM O0yUYCHHUS;

coziepkaHue yueOHoro npeamera «Pu3rka» mo rogam oOy4eHuUs;

TEMaTU4eCKOe TUIAaHWPOBAHKE TI0 T0/IaM O0yUYCHUS;

nepedeHb (KoaudukaTop) MpoBEpsSEMbIX TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS
OCHOBHOM 00pa30BaTeNIbHON MPOrpaMMbl CPEIHET0 OOLIET0 00pa30BaHUs U JIEMEHTOB
coJiepKaHus 1o (U3HKe.

[Iporpamma 1o gpu3uke UMEET TPUMEPHBIN XapaKTeP U MOXKET ObITh UCIIOJIb30BaHA
YUUATETSIMUA (PU3UKH JIJIS1 COCTABJICHHSI CBOMX PAa00UYUX MPOTPaAMM.

[Iporpamma 1o ¢Gu3HKe Ipe1oCTaBIsIET BOZMOXKXHOCTH JIJIsl PEaTU3alliy Pa3TuIHbIX
METOJAMYECKUX TMOAXOAOB K TNpEnojJaBaHHi0 (U3NKKA Ha YriayOJIeHHOM YPOBHE
MIPU YCJIOBUU COXpaHEHUs 003aTEIbHON YaCTH COJIEPIKaHMS Kypca

du3nka KaKk Hayka o Haubosee oOIMX 3aKOHAX MPUPOJIbI, BBHICTYIAs B KAYECTBE
y4eOHOro mnpeaMera B IIKOJIE, BHOCHT CYUIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAHMM
00 oxpyxkawmem wMupe. [IkoapHBIE Kypc OGU3HKH — CHUCTEMOOOpa3yromui
JUTSl €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB, MOCKOJbKY (PU3HMUECKUE 3aKOHBI JIEKAT
B OCHOBE IIPOIICCCOB W SIBJICHUM, M3y4aeMbIX XHUMHEH, Ouosoruei, (Hu3ndecKou
reorpadueit u actpoHommeit. Mcmonp30BaHWe M aKTUBHOE MPUMEHEHHE (HU3UUYCCKHUX
3HaAHUU OMPEACIIUIIO XapaKTep U OypHOE pa3BUTHE pa3HOOOPA3HBIX TEXHOJIOTHI B chepe
SHEPreTUKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, TMOJY4EHUSI HOBBIX MaTEpHUaJOB
C 3a/IaHHBIMU CBoOMcTBaMU. M3yueHre pu3nKu BHOCUT OCHOBHOM BKJIaJ B (pOPMHPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOydarmierocsi, B (QOpMUpPOBAHUE YMEHUU
MPUMEHSTh HAYYHBIA METO]I MO3HAHUSI IPY BBITIOJIHEHUH UMU YI€OHBIX UCCIICOBAaHUM.

B ocHoBy kypca pu3uku Ha ypOBHE CpeHEro 00IIero o0pa3oBaHus MOJIOKEH Pl
UJel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHLIMIIBI €70 IOCTPOEHUS.

Hoesa wyenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCA JIOTMUECKH
3aBEPILECHHBIM, OH COJEPKHUT MaTepual M3 BCEX pa3leloB (U3UMKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKHU.

Hoesn zenepanuzayuu. B cOOTBETCTBUM € HEH MaTepuan Kypca pU3nkyu oObeAMHEH
BOKpYT (Qu3nueckux Tteopuil. Benymwmm B Kypce sBisercss (popmupoBaHue
MPEJCTABICHUIN O CTPYKTYPHBIX YPOBHSX MaTE€pUU, BEIIECTBE U TOJIE.

Hoen cymanumapuzayuu. Peamusanus uien MNpeAnonaraeT MCIOIb30BaHUE
TYMaHUTAPHOTO NOTEeHIMANIA (PU3UUECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS (PU3UKHU



C pa3BUTHEM OOIIECTBA, a TaKKEe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU TIpoOIeMamMu.

Hoesa npuknaonou nanpasiennocmu. Kypc ¢(uszuku yriyOIeHHOrO YpOBHS
MPEANOaraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJIOTHYECKUX
IIPUJIOKEHUN W3YyYECHHBIX TEOPUU U 3aKOHOB. [Ipm 3TOM paccMarpuBaroTCs Ha ypOBHE
o0ILIMX MPECTaBICHUN U COBPEMEHHbBIE TEXHUYECKHE YCTPOUCTBA, U TEXHOJIOTHH.

Hoesn yxonoz2uzayuu peann3yercs MOCPEICTBOM BBEACHUS JIEMEHTOB COACPKaHUS,
MOCBAILIEHHBIX 3KOJOTMYECKUM MpOOJeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI
C pa3BUTHEM TEXHHMKHU U TEXHOJIOTHM, a TakKe 0OCYXKIeHUusl MpobieM paruoHaIbHOIO
MPUPOIOTIONB30BAHUS U SKOJIOTHIECKOW O€30MacHOCTH.

OcBoenne comepkaHUS  TPOrpaMMbl 1O  (PU3HKE  JODKHO  CTPOUTCS
Ha MPUHIUIAX CUCTEMHO-IEATeNbHOCTHOrO noaxona. s ¢u3uku peanusanus 3THX
MPUHIUIIOB 0a3upyeTcsi Ha HCIOJIb30BAaHUM CaMOCTOSITENIBHOTO JKCIIEPUMEHTA Kak
MIOCTOSIHHO JIEUCTBYIOLIETO (pakTOopa yueOHoro mporecca. [[ist yrinyOieHHOro ypoBHS —
3TO CHUCTEMa CaMOCTOATEIBbHOIO YYEHHYECKOIO JKCIEPUMEHTA, BKJIIOYAIOIIETO
(pOHTANIbHBIE YUEHUYECKHE OIBITHI P M3YYEHUH HOBOTO Marepuaa, J1adopaTOpHbIE
paboTel U paboThl mNpakTukyma. [Ipu 3TOM BO3MOXKHBI JBa cHocoba pealu3alnuu
(¢u3nUecKoro mpakTukyma. B mepBom ciyyae MpakTUKYyM HPOBOJUTCS JUOO B KOHLE
10 u 11 kiaccoB, 1100 1OCIIE NEPBOrO U BTOPOTO MOJIYTOAMM B KaXk/I0M U3 3TUX KJIaCCOB.
Bropoii ciocod — 310 uHTerpanus padboT NpakTUKyMa B CUCTEMY JJaOOpaTOpHBIX padorT,
KOTOpPBIE MPOBOJISATCS B Mpoliecce u3ydeHus pazaena (temsl). [Ipu aTom moa pabortamu
IIPaKTUKyMa IIOHHMAETCs CaMOCTOSITEJIBHOE MCCIEI0OBaHNE, KOTOPOE IPOBOJIUTCS
10 PYKOBOJCTBY CBEPHYTOr0, 0000IIEHHOTO Br/1a 0€3 MOIIaroBoi HHCTPYKIUU.

B mporpamme no ¢gusuke cucreMa y4€HWYECKOTrO 3KCIEPUMEHTA, JJaOOpaTOPHBIX
paboT U MpakTHKyMma Mpe/ICTaBlieHa €IWHbIM TNepeduHeM. BpiOop TemaTwku JUisl 3THX
BUJIOB  YYEHHYECKHUX  TPAKTUYECKUX  pabOT  OCYLIECTBISETCA  y4aCTHUKaAMHU
00pa30oBaTeNbHOTO IMpollecca MCXOAS U3 OCOOEHHOCTEW MOYpPOYHOIO IMJIAHUPOBAHUS
U ocHauleHus kabunera pusuku. [Tpu 3Tom obecrnieunBaeTcs OBIaAeHUE 00YUYAIOIIUMUCS
YMEHUSIMH IIPOBOAUTD MPSIMbIE U KOCBEHHBIE U3MEPEHUS, UCCIIEI0BaHUs 3aBUCUMOCTEN
(U3MYECKUX BEJIMYMH U TOCTAHOBKY OIBITOB MO MPOBEPKE MPEI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yIENseTcsl PEUICHUIO PAcUeTHBIX M KAYECTBEHHBIX 3aJad.
[Ipy 3TOM 1711 pacyeTHBIX 3a/Jay MPUOPUTETOM SBISIOTCS 33Jayd C SIBHO 33JaHHOMU
M HESBHO 33JaHHOW (U3MYECKON MOJEINbI0, MO3BOJSIOIINE MPUMEHSITh H3yYEHHbIE
3aKOHBI M 3aKOHOMEPHOCTHM Kak W3 OJHOro pasziena Kypca, TaK U HHTETPUPYS
MpPUMEHEHUE 3HAHUW M3 Pa3HBIX pa3aenoB. [ KaueCcTBEHHBIX 3a/Jady MPUOPUTETOM
SBJISIFOTCSL 3a7]aHusl Ha OOBSACHEHHE/Tpe/ICKa3aHne MPOTEKaHUs (PU3NYECKUX SIBICHHMA
U TIPOIECCOB B OKpYXKAlOUIeH JXU3HU, TpeOyromme BbIOOpa (U3UYECKOW MOICIH
JUTSI CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusmu GI'OC COO k MarepuaibHO-TEXHUYECKOMY
obecrieueHn0 y4eOHOro mporiecca Kypc (U3MKK yriayOJEeHHOTO YpOBHS Ha YPOBHE
cpelnHero 0011ero 00pa3oBaHMs IOJKEH U3YYaThCsl B YCIOBUAX NPEIMETHOTO KaOMHETA.



B kaOunere ¢u3uku JOMKHO OBITH HEOOXOAMMOE JIA0OpaTOpHOE OO0OpPYyIOBaHUE
JUIA  BBIMOJHEHUSI YKa3aHHBIX B MporpaMMe MO (PU3MKE YUYEHUYECKUX OIIbITOB,
71a00paTOPHBIX pabOT U pabOT MPAKTUKYMA, a TAK)KE IEMOHCTPAIIHOHHOE 000pYTI0BaHHE.
JleMoHCTpaliMoHHOE 000pyI0BaHKE POPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIbHOM  JIOCTATOYHOCTM M  OOECTEeYMBAaET TOCTAHOBKY  IEPEUYUCICHHBIX
B Mporpamme Mo (U3MKe KIFOUYEBBIX JEMOHCTpAIUil Ui MCCIICIOBAHUS U3y4aeMbIX
SBJICHUM ¥ TIPOLIECCOB, SMIIUPUYECKUX U (yHIAMEHTAIbHBIX 3aKOHOB, NX TEXHUYECKUX
IIPUMEHCHU .

JlabopaTopHoe o0OopymoBaHWE I  YYCHHYECKHMX  MPAKTHYCCKUX  padboT
dbopmupyeTcsi B BUIE TEMAaTUYECKUX KOMIUIEKTOB U 00€CIIEUMBAETCS B pacueTe OJIHOTO
KOMIUJIEKTa Ha JABYX OOy4arlomuxcs. TeMaThuyeckue KOMIUIEKThI JabopaTopHOTO
000py0BaHUS IOJKHBI OBITh TOCTPOEHBI HA KOMIIEKCHOM MCIOJIb30BAHUH aHAJIOTOBBIX
U 1U(pPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPHUTEIBHBIX CHUCTEM B BUJE
M(pPOBBIX TaOOPATOPHUH.

OCHOBHBIMM LENSIMA M3y4eHHS (U3MKH B 0OOHIEM 00pa30BaHUMU SABIISIFOTCS:

(opMHpOBaHKE WMHTEpeEca M CTpEMJIEHUS OOy4aroUIUMXcs K HAy4YHOMY H3YYEHHIO
IPUPOJIbI, PA3BUTUE UX UHTEIJICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTE];

pa3BUTHE TMPEJCTABICHUA O HAY4YHOM METOJ€ IMO3HaHHS U (HOPMUPOBAHHE
MCCJIEOBATENIBCKOTO OTHOIIECHHSI K OKPYXKAIOIUM SIBJIICHUSIM;

(opMUpOBaHHE HAay4YHOTO MHPOBO33PEHUS KakK pe3yibTaTa M3yYEHUS OCHOB
CTPOEHHUS MAaTepUU U PYyHIAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

(GopMupoBaHUe YMEHHH OOBIACHATH SBJICHHUS C HCHOJIb30BAaHUEM (UBHUYECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

(opMHpoBaHUE TPEACTaBICHU O poiau (U3UKA 7 Pa3BUTUS  JAPYIHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEJCTAaBICHUH O BO3MOXHBIX cepax Oyaymeid mpodeccuoHaTbHON
JEeSATENbHOCTH, CBA3aHHBIX C (PU3UKOM, MOATOTOBKA K JAJIbHEUIIEMY O0YYEHHUIO B 3TOM
HaIPaBJICHUH.

JlocTikeHne HTUX 1elell oOecreunBaeTcsl pEUIeHUEM CIEAYIOUIMX —3aaady
B IIpOLIECCE U3yUeHUs Kypca (PU3UKH Ha YPOBHE CPEIHEro 00I1Iero oopa3oBaHus:

NpUOOpPETeHHEe CUCTEMbl 3HaHUN 00 o00mux (QU3NYEeCKnX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPUSX, BKJIIOYAas MEXaHUKY, MOJIEKYJSPHYIO (PU3UKY, DJIEKTPOAMHAMUKY,
KBaHTOBYIO (PU3UKY U BJIEMEHTHI aCTPOPU3UKH;

dbopMHpOBaHWE YMEHHM TPUMEHSATH TEOPETUUYECKUE 3HAHUS MJi OOBSICHEHUS
(U3UYECKUX SBIICHUW B TPUPOJAEC | JUISI TPUHATHS TPAKTUYECKHX PpEHICHUHN
B ITIOBCETHEBHOM KM3HU;

OCBOCHHE CIOCOOOB PEIICHUS Pa3IUYHBIX 3a/ad C SIBHO 3aJIaHHON (PU3M4YecKoi
MOJIETIBIO, 3a/1a4, M0IPa3yMeBAIOIINX CAMOCTOSTENIBHOE CO3/1aHne (PU3MUECKON MOJICNH,
COOTBETCTBYIOIIEH YCIOBHAM 33J1a4M, B TOM YHCJIE 33/1a4 MHKEHEPHOTO XapaKTepa;

NOHUMaHue (PU3MYECKUX OCHOB M MPUHLMUIOB JIEUCTBUSI TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELY;



OBJIAJICHAE METOJAAaMH CaMOCTOATEIBHOTO IUIAHUPOBAHHUS M NPOBEACHUS
(bu3MYECKUX IKCIIEPUMEHTOB, aHaJIN3a U MHTEpIpeTaund UHPOpMaIu, ONpeIeIeHUs
JOCTOBEPHOCTH MOJTYYEHHOTO PE3yJIbTaTa;

CO3JaHUE YCJIOBHM JUIsl Pa3BUTHS YMEHUM MPOEKTHO-UCCIENOBATEIBCKOM,
TBOPUYECKOH 1€ATEIbHOCTH;

pa3BuTHE HHTEpeca K cdepam NpodhecCHOHATBHOM JAESITENbHOCTH, CBSI3aHHOU
¢ (pU3UKOM.

B cootBerctBuu ¢ TpeboBanusimu GI'OC COO yrinyOneHHbIH ypOBEHb U3YyUEHUS
yaeOHoro npeamMera « Pu3nKay Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs BRIOUPACTCS
oOy4aroluMucs, IUIAHUPYIOIIUMH TPOAOKEHUE O00pa30BaHUs IO CHELHUAIbHOCTAM
(hU3UKO-TEXHUUECKOTO MTPOQHIISL.

OO1iee 4MCIO 4acoB, PEKOMEHIOBAHHBIX Al M3ydeHUS (DU3uKu (YriryOJeHHBIN
ypoBeHb), — 340 gacoB: B 10 kmacce — 170 yacoB (5 yacoB B Hexaemo), B 11 kimacce —
170 gacoB (5 yacoB B HE/IEIIO).

[IpensiaraemMelii B mporpamMmme 1o pu3uKe nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX
paboT sBISAETCS PEKOMEIOBAaHHBIM, YUUTEb JEJIAeT BEIOOP MPOBEIEHUS J1a00paTOPHBIX
padoT U OMBITOB C YYETOM HHIUBHUAYATbHBIX OCOOEHHOCTEN 00yYaromuXCs.

B nporpamMme mno ¢u3MKe KaXIOro Kiacca IMpeasiaraeTcsi pe3epB BPEMEHH,
OTBOJIUMBIM Ha BapUAaTUBHYIO YacTh IMPOrPAMMBI, COAEPKaHUE KOTOPOU (popMHUpYyeTCs
ydyacTHHUKaMu oOpa3oBaTellbHOTO Tmpouecca. Jlrobas pabouas mnporpamMma JoJDKHA
MTOJIHOCTBIO BKJIIOUYATh B c€0s1 CoJiep KaHUe TaHHOM TPOrpaMMBbl IO (PU3HKE.



COIEPKAHUE OBYYEHMUA

10 KJIACC

Paspnen 1. Hayunblii MeTO MO3HAHUSA NPUPOABI

®dusuka — QyHIaMeHTaJlbHasg Hayka o npupoze. HayuHbiii mMeTon mo3HaHMS
U METObI UCCIIEOBaHMS (PU3NUECKUX SBICHUI.

OKCIIepUMEHT U Teopus B Ipolecce IMo3HaHus mnpupoasl. HaOmronenue
U 3KCIIEPUMEHT B (PU3HUKE.

CrocoObl  m3MepeHus: (U3NYECKUX BEIWYMH (aHAJIOTOBBIE U IU(POBBIC
U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemuocTu u3mMepeHuit GU3NYECKUX BETUUHH (AOCOTIOTHASI U OTHOCUTEINIbHAS).

MopnenupoBanue (U3MYECKUX SIBICHUH M TNPOLECCOB (MaTepuaibHas TOYKa,
aOCOJIIOTHO TBEPOE TEJO, HeaabHasl KHUAKOCTh, UJCAIbHBIN a3, TOUCUHBIN 3apsn).
I'mnore3a. ®U3MYECKUM 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NYECKAS TEOPHSL.

Ponbs u Mecto ¢pu3nKu B (OPMUPOBAHUU COBPEMEHHON HAy4YHOM KapTHUHBI MUpa,
B IIPAKTUYECKOU IEATEIIBHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nabopamoprie pabomwl, NPAKMUKYM

N3MepeHne cuibl TOKa U HAIPSHKEHHS] B LIENH MMOCTOSHHOTO TOKa MPU MOMOIIH
aHAJIOTOBBIX U ITU(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3nakoMcTBO ¢ mUdpoBoit madoparopuert mo Qusuke. IIpumepsl u3MepeHus
(U3UYECKUX BEJIMUMH MTPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pazgen 2. Mexanuka
Tema 1. Kunemamuxka

Mexanunueckoe 1BuxeHre. OTHOCUTEIBHOCTh MEXaHUUECKOT0 ABMKEeHUs. Cuctema
OTCYETA.

[Ipsimas u oOpaTHas 3a7a41 MEXaHHUKH.

Pannyc-BexkTop MaTepuanibHONM TOUKH, €r0 MPOSKIIMH Ha OCU CUCTEMbI KOOPJUHAT.
Tpaexropus.

[Tepemernienue, CKOpPOCTh (CpeHSSI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepUaIbHOM TOUYKH, MX TMPOCKIMH Ha OCH CHUCTeMbl KoopauHat. CloxeHue
IIEPEMEIIEHUH U CIIO)KEHHE CKOPOCTEM.

PaBHOMEpHOE W pPABHOYCKOPEHHOE MPSAMOJMHEUHOE ABHXKEHUE. 3aBUCHMOCTH
KOOPDAMHAT, CKOPOCTH, YCKOPEHUS U IMYTH MATEPUAIBHOM TOYKM OT BPEMEHU U HX
rpaduku.

CBobOomHOe majcHUE. YCKOpeHHE CBOOOJHOrO majeHus. JIBWKEeHHE Tela,
OpOIIIEHHOTO IO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH M YCKOPEHUS
MaTepUaIbHOM TOYKHU OT BPEMEHH U UX rpadUKH.

KpuBonuneitnoe nuxeHue. JIBUKEHHWE MaTEPUATIBHOM TOYKH MO OKPYKHOCTH.
VYrioBas u nuHelHas ckopocTb. [lepuos u yacrora oOpamienus. LlenTpocTpemuTenbHoe
(HOpMaJibHOE), KacaTelbHOE (TaHTEHI[MAIbHOE) M TOJHOE YCKOpPEHHUE MaTepuaibHOU
TOYKHU.



TexHuueckue YCTpOﬁCTBa N TCXHOJIOTUYCCKHUC ITPOUCCChI: CITMAOMCTpP, IBHKCHHC
CHapsAO0B, HCIIHBIC, MICCTCPCHYATHIC 1 PCMCHHBIC IICPCAaAYM, CKOPOCTHBIC J'II/I(bTLI.

Jlemoncmpayuu

Mogenb CHUCTEMBI OTCYETA, WJUIKOCTPALMS KHWHEMATHYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

CnocoObI uccneq0Banus JBUKEHUM.

NnmrocTpanus npeaenbHoro nepexoaa 1 i3MepeHue MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHuie NABUKEHUN C UCTIOIb30BAHUEM MEXAaHU3MOB.

[TageHue Tes B BO3yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmiogenne ABMKEeHUS Tela, OpOLICHHOTO TMOA yIJIOM K TOPH30HTY
Y TOPU30HTAJIBHO.

Hanpasnenue ckopocTu Mpu ABUAKEHUU IO OKPY>KHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHne nyTeH, TPAEKTOPHM, CKOPOCTEN ABHUKEHHSI OJHOTO M TOTO XK€ Tena
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomol, NPAKMUKYM

N3yuyenue HEpaBHOMEPHOIO JBHXKEHHUS C LEIbI0 ONPEACICHUS MIHOBEHHOMU
CKOPOCTH.

N3mepenne yCKOpeHUs TMpHU MNPSIMOJIMHEWMHOM PaBHOYCKOPEHHOM JIBUKECHHU
10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM JIBUYKCHUMU.

N3mepenne yckopeHHs CBOOOJHOTO MajeHUs (PEKOMEHIOBAHO MCIIOJIb30BaHHE
1udpoBoii 1abopaTtopun).

N3ydenune nBmxkeHUs Teja, OpPOIIEHHOTO TOpHU30HTaNbHO. [IpoBepka THUIOTE3BI
0 IPSAMOM MPONOPIUOHATLHON 3aBUCUMOCTH MEXIY JAJBHOCTBHIO MOJIETA U HAYAIBHOU
CKOPOCTBIO TeJa.

N3yuenue nBukeHus Tea 10 OKPYKHOCTH € IIOCTOSHHOMW 110 MOJYJIFO CKOPOCTBIO.

UccnenoBanne 3aBUCMMOCTH TIepuoia OOpalieHuss KOHMYECKOTO MasiTHUKA OT €ro
MapamMeTpoB.

Tema 2. /lunamuka

IlepBbiii  3akoH HproTrona. HMHepumanbHble cuCTeMbl oTcyeTa. [lpmHnmn
oTHocuTenbHOCTH [anmnes. HeuwnepuuanbHble CHUCTEMBI OTcyeTa (OIpeaesieHue,
MIPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cui.

Bropoii 3akoH HproTOHA 1151 MaTEpUAIBHON TOUYKH.

Tpernii 3akoH HproTOHA 1151 MaTepHralbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHHA. DKBHBAJIEHTHOCTh I'PABUTALMOHHOW W WHEPTHOU
MaccChl.

Cuna TsokecTH. 3aBUCUMOCTb YCKOPEHHS CBOOOJIHOTO TAJEHUS OT BBICOTHI
HaJ TTOBEPXHOCTHIO IJIAHETHI U OT reorpaduieckor MupoThl. [IBukeHre HeOeCHBIX Tel
U UX CITyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocmuyeckas CKOPOCTb.
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Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABMXKyIIErocs ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHUS CKOJIBKEHHUS U CHJIA TPEHUS IOKOS.
Koaddutment tpenus. Cuiia COnpoTUBIICHUS MTPH IBHKEHUU TeJa B )KUIKOCTH WJIH Ta3e,
€€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTENILHOTO JIBUKEHUSI.

Hasnenue. [ uppocrarnueckoe nasnenue. Cuita Apxumena.

TexHruecKue ycTpoicTBa U TEXHOJIOTHYECKHUE TPOLIECCHI: MOAIINUITHUKY, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

HaGnronenue ABMKEHUS Tel B MHEPIHUAIBHBIX M HEHMHEPIMAIBHBIX CHCTEMaXx
oTCYeTa.

[IpyHIIMTT OTHOCUTENBHOCTH.

Kauenue nByX HUIMHAPOB WK IIAPOB Pa3HON MACCHI ¢ OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIMAIbHOW CUCTEMBI OTCUETA.

CpaBHEHHUE PaBHOJICHCTBYIONIECH MPUIIOKEHHBIX K TEIy CHJI C IMPOU3BEICHUEM
MacChl TeJla Ha €r0 YCKOPEHHUE B MHEPIUAILHON CUCTEME OTCYETA.

PaBeHCTBO cuJ1, BOBHUKAIONIMX B PE3YJIbTaTE B3AUMOCHCTBHUS TEIL.

N3mepenune macc 1o B3auMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM OABEME U T1aJICHUH.

LleHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS TIOKOSI, KAUEHUS U CKOJIBKCHHUSI.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomol, NPAKMUKYM

N3mepenne paBHOJEHCTBYIOMIEH CUIT TIPU JABUKEHUU OpyCKa MO HAKJIOHHOM
IJIOCKOCTH.

[TpoBepka rumoTe3sl 0 HE3ABUCUMOCTH BPEMEHU JBMKEHUS OpyCKa 10 HAKJIIOHHOM
MJIOCKOCTH HAa 33JJaHHOE PACCTOSIHUE OT €r0 MacCCHhl.

UccnegoBanue 3aBUCUMOCTH CHJI  YNPYTOCTH, BO3HHUKAIOUIUX B MPYKUHE
1 pE3UHOBOM 00pasIie, OT ux aedopMaiiui.

N3yuyeHne NBUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTOU Yepe3 JIETKUI
OJIOK.

N3smepenue koddduimmenta TpeHUs MO BETUYMHE YIJIOBOro Kkoddduimenrta
3aBUCUMOCTH Frp(N).

UccnenoBanue ABUKEHUS OpycKka MO HAKJIOHHOM IIJIOCKOCTH C MEPEMEHHBIM
KO3 PUIIMEHTOM TpEHUS.

N3ydenue nBUKEHUS rpy3a Ha Baly C TPEHHEM.

Tema 3. Cmamuka meepoozo mena

AGcomoTHO TBepaoe Teno. [loctynaTenbHOe U BpaliaTelbHOE JBUKEHUE TBEPAOTO
Tena. MOMEHT Cuibl OTHOCUTENBHO OCH BpaiueHus. Ilneuo cunbl. CroxeHue cui,
MPUJIOKEHHBIX K TBepAOMY Tely. LleHTp TsxecTu Tena.

VYcaoBus paBHOBECHS TBEPIOTO TENA.
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YcroitunBoe, HEyCTOMUHUBOE, O€3pa3IMUHOE PAaBHOBECHE.
TexHuueckue yCTpOMCTBA M TEXHOJIOTMUECKHE  IPOLIECCHI:  KPOHIUTEWH,
CTPOMTENBHBIN KPaH, pelIeTYaThle KOHCTPYKIUU.

Jlemoncmpayuu
VY ciioBuUsi paBHOBECHS.
Buner paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopHuvle pabomol, NPAKMUKYM
HccnenoBanue ycinoBHil paBHOBECHS TBEPAOro Tea, UMEIOIIETO OCh BPALLIEHUS.
KoHcTpyrnpoBaHne KpOHIITENHOB U PacyeT CUII YIPYTOCTH.
N3ydenne ycTOWYMBOCTH TBEPAOIO TEIA, UMEIOIIETO ILUIONaAb OMOPBHIL.

Tema 4. 3akonwvl coxpanenus 6 mexanHuke

Nmnynbc MaTepralbHOW TOYKH, CHCTEMBI MaTE€pUalIbHBIX TOYeK. LleHTp macc
CUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

NMmnyiibe cuibl 1 M13MEHEHNE UMITYJIbCa TEJIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBIKEHUE.

MoMeHT umnyiibca MaTepuaibHOM TOUKU. [IpencraBieHne o COXpaHEeHUU MOMEHTA
VMITYJIbCA B LIEHTPAIbHBIX MOJIAX.

PaGota cunpl Ha MamoM H Ha KOHEYHOM mepeMelnieHuu. ['paduueckoe
MIPEACTABICHUE PAOOTHI CUIIBI.

MOUIHOCTB CHJIBI.

Kunetuueckass »Heprus MarepuaibHO TOYku. Teopema 00 H3MEHEHUH
KUHETUYECKOU IHEPTUU MATEPUATIBHON TOUKHU.

[loreHnnanbHple W HENOTEHUMANbHbIE cuibl. [loTeHnManpHas SHeprus.
[loTennmanbHass sHeprus ynpyro aehopMuUpoBaHHOW mnpyxuHbl. [loTeHuManbHas
JHEprus Tejla B OJHOPOJHOM TIpaBUTAUMOHHOM moje. [loreHuuanbHas 3HEprus tena
B T'PAaBUTALlMOHHOM T10JI€ OJJHOPOJIHOTO 1Iapa (BHYTpHU M BHE mapa). Bropas kocmudeckast
CKOpOCTb. TpeThsl KOCMUYECKAst CKOPOCTb.

CBsi3b pabOThl HEMOTEHUUAJIBHBIX CHJI C M3MEHEHHEM MEXAHMYECKOW 3HEpPIruu
CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHenne bepHyuM U191 HWII€aTbHOM JKUIAKOCTA KakK CJICACTBUE 3aKOHa
COXpPaHEHUSI MEXaHUYECKON YHEPTHH.

TexHuyeckre yCTpPOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: JIBUKEHUE PAKET,
BOJIOMET, KOTIep, NPYKUHHBIN MUCTONET, TUPOCKOI, (PUTrypHOE KaTaHHE Ha KOHbKaX.

Jlemoncmpayuu
3aKOH COXpaHEHUS UMITYJIbCA.
PeakTtuBHOE NBHKEHHE.
HN3mepenune MOIHOCTH CHJTBI.
N3MeHeHue sHepruu Tena npy COBEPIICHUN PabOTHI.
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B3anmubie IpeBpalieHnss KHHETUYECKON U TOTEHIUAIBHOW SHEPTHUM IIPU IEMCTBUN
Ha TEJIO CWJIBI TSHKECTH U CHJIBI YIIPYTOCTH.
CoxpaHeHHe YHEPTrUM NPy CBOOOTHOM MaCHUH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul, NPAKMUKYM

N3mepenne nmnysibea Tea no TOpMO3HOMY MY TH.

N3mepenue cuiibl TSIrM, CKOPOCTH MOEIH SJIEKTPOMOOUIISE 1 MOIITHOCTH CHJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHUJIBI.

HccnegoBanue coxpaHeHUs: UMITYJIbCA IIPU YIIPYTOM B3aUMOJIEHCTBHH.

N3MepeHne KHHETUYECKOM YHEPTUH TeJIa [0 TOPMO3HOMY MYTH.

CpaBHeHHE H3MEHEHHS] TOTEHIMAIBHON YHEPTHM TPY>KUHBI ¢ PabOTON CHIIBI
TpPEHMUSL.

Onpenenenrie paboThl CUIIbI TPEHUS NP IBUXKEHUU TeJia M0 HAKJIOHHOM IJIOCKOCTH.

Pazjnen 3. Mosiekyasipuasi Gu3uKa U TepMOJUHAMHUKA
Tema 1. OcHnog6vl MONEKYAAPHO-KUHEMUUECKOU meopuu

OcCHOBHBIE MMOJOXKEHUS MOJIEKYJIApHO-KuHeTndeckor Teopuu (MKT), ux onbsiTHOE
obocHoBanue. [uddysus. bpoyHOBCckoe  ABMKEHHME.  XapakTep  JABWKCHUS
Y B3aMMOJICICTBHS YacCTHIl BellecTBa. MoJenu CTpOEHUs Ta30B, JKUIKOCTEN U TBEPIbIX
Tel U OOBSICHEHHE CBOMCTB BEIECTBA Ha OCHOBE 3THX Mojeieil. Macca u pasmepbl
MoJiekya (atomoB). KonndecTBo BemectBa. [locTostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u cmnocoObl ee wu3Mmepenus. Illkama
temnepatyp Lenbcus.

Mopaenp uaeanbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUM: YaCTULBI rasa
JIBI)KYTCS XaOTUYECKHU U HE B3aUMOJECHCTBYIOT APYT C IPYTOM.

l'azoBbie  3akoHbl.  YpaBHeHue MeHnneneeBa—Knanelipona.  AOcontoTHas
temrnepatypa (mkana Ttemneparyp KensBuna). 3akon J[lampTona. H3ompouecchl
B UJI€aIbHOM ra3e ¢ IOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I paduyeckoe npeacTaBieHne
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MEXIYy JNABICHHUEM M CPEIHEW KUHETUYECKON 3HEpruer MocTynaTelIbHOIro
TEIUIOBOTO JIBJKEHUSI MOJIEKYJ HUCaIbHOTO raza (OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-
KHMHETHUYECKOW TEOPHH HJI€aTTbHOTO T'a3a).

CBsi3b a0COJIIOTHOM TeMImepaTypbl TEPMOJMHAMUYECKOW CHUCTEMBI CO CpeaHEH
KMHETHUYECKOW SHEPTHUEH MOCTYNaTeIbHOIO TEMJIOBOTO JIBUKEHUSI €€ YaCTHl.

TexHuyeckue ycTporucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: TEPMOMETP, OapoMeTp,
MOJIy4YE€HHEe HAHOMATEPHUaJOB.

Jlemoncmpayuu
Mopenu IBUKEHUS YaCTHUIL BEILIECTBRA.
Mogpenb 6pOyHOBCKOTO JBUKEHUS.
Buneoponuk ¢ 3anuceio peaibHOT0 OPOYHOBCKOTO JIBHIKCHHUSI.
Hubdy3ust KUIKOCTEH.
Mogens onbita llTepHa.
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[IpuTsxeHue MOJIeKyJI.
Mopenu KPUCTANIAYECKHUX pEIIEeTOK.
Hab6nronenue u uccienoBanrue U30MpoIECCOB.

Yuenuueckuui sxcnepumenm, nabopamopHule pabomul, NPAKMUKym

HccnenoBanue nporecca yCTaHOBJICHUS TEIJIOBOIO PAaBHOBECHS NP TEIJIO0OMEHE
MEKly TOpPSYEH U XOJIOJHON BOJOM.

N3yuenne wu30TEpMUYECKOrOo mporecca (PeKOMEHJOBAaHO  HCHOJb30BAHHE
1 poBoit 1abopaTopun).

N3ydyeHnne n30X0pHOTO mporecca.

N3yuenue nzobapHOro mporecca.

[IpoBepka ypaBHEHHS COCTOSIHHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauiunol

TepMoanHaMuuecKas (TH) cucTeMma. 3agaHue  BHEIIHHUX  YCIIOBHUM
JUIs TEPMOAMHAMUYECKON cucTeMbl. BHelHue u BHyTpeHHHE napameTphl. [lapameTrpsl
TEPMOJUHAMUYECKON CHUCTEMBbI KaK CpPEAHUE 3HAUEHUS BEIMYHMH, OMHUCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

Hynesoe HA4aJl0  TEPMOJWHAMUKH. CaMoOnpou3BOJIbHAS  peIaKcalus
TEPMOJMHAMUYECKON CUCTEMBI K TETJIOBOMY PaBHOBECHIO.

Mogenps uaeanbHOTO ra3a B TEPMOJMHAMUKE — CHUCTEMa YpPaBHEHHI: ypaBHEHUE
MenneneeBa—KnamneipoHa © BBIPAKEHHE JJIsI BHYTPEHHEW SHEPruu. Y CIOBUS
MIPUMEHUMOCTH 3TON MOJEIU: HU3Kasi KOHIIEHTpAIUs YaCcTHI], BHICOKHE TEMIIEPATypHI.
BripaxkeHne 111 BHyTPEHHEN S3HEPTUH OJJTHOATOMHOTI'O HUJI€aJIbHOTO rasa.

KBazucratuueckne n HeCcTaTUYECKUE ITPOLIECCHI.

OnemeHTapHasi pabota B TepMoJauHaMuKe. Bpramcinenue paboTel 1mo rpaduky
npoiecca Ha pV-auarpamme.

Teronepenayda kak cCnocod M3MEHEHUS! BHYTPEHHEN SHEPTUH TEPMOIMHAMUYECKON
cucteMbl 0e3 coBepiieHus1 padboThl. KOHBEKITMSA, TEMIOMPOBOIHOCTD, U3TyUEHHUE.

KomunuectBo Temtorel. TenmoeMKocTs Tena. Y AenpHast U MOJIIPHAs TEIJIOEMKOCTH
BelleCcTBa. YpaBHeHHEe Mailepa. YaenbHas TEIioTa cropaHus ToruiMBa. Pacuer
KOJIMYECTBa TEIUIOTHI TpH Teronepenayde. [louarre o0 aguabaTHOM Mpoliecce.

[lepBb1ii 3akOH TEpMOAMHAMUKU. BHyTpeHHss sHeprus. KoianuecTBO TEIUIOTHI
1 paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEU SHEPTUU TEPMOJUHAMUYECKON CUCTEMBI.

Bropoli 3akoOH TEpMOAMHAMHUKH IS PAaBHOBECHBIX ITPOLIECCOB: YEPE3 3aJTaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKOW CHUCTEMbl MPOXOJIUT €AUHCTBEHHAs
aguabarta. AGCONIOTHAs TeMIIepaTypa.

BTopoil 3akOH TEpMOAMHAMMKU [JII HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO
nepeaarh TEIIOTy OT Oojiee XOJOMHOTO Teia K OoJjiee HarperoMy 0e3 KOMIICHCAINH
(Knaysuyc). HeobpatuMocTs TpUPOAHBIX MPOIECCOB.

[TpuHnmbe! nectBus TerioBbix MamuH. KIT/I.

Makcumansnoe 3HaueHue KIIJ. [ukn Kapno.
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DKOJIOTUYECKHE AaCMEKThl HCMOJIb30BaHMSI TEIUIOBBIX JBHUrareneid. TeminoBoe
3arpsi3HEHUE OKPYKAIOIICH CpeIbl.

TexHuyeckre yCTpPOWCTBA U TEXHOJOTHMYECKHWE MPOLECCHl: XOJOAWIHHUK,
KOHJUITMOHED, TU3EIbHBIA U KapOIOPAaTOPHBINA ABUTATENU, TapoBast TypOUHA, MOTyYeHUE
CBEpXHU3KUX TeMIepaTyp, YTHUIN3AIUS «TEIJIOBBIX» OTXOJOB C HCIOJIb30BaHUEM
TEIJIOBOTO HAacoca, YTWIM3alMs OHOOPraHWYeCKOro TOIUIMBA JJIS BBIPAOOTKHU
«TETUTOBOI» U 3JIEKTPOIHEPTUU.

Jlemoncmpayuu
N3menenue temiepaTypsl pU aiuadaTU4eCKOM PaCIIMpPEHUN.
Bo3nymHoe orauso.
CpaBHeHUE yJIebHBIX TEINIOEMKOCTEHN BEIIECTB.
CniocoObl U3MEHEHMS] BHYTPEHHEW SHEPTUU.
HccnenoBanue aquadbaTHOTo mpoiiecca.
KoMmbroTepHblie MOJIEIH TEMIOBBIX ABUTATEINIEH.

Yuenuueckuii sxcnepumenm, nabopamopHvle pabomol, NPAKMUKYM

N3MmepeHne yaeabHON TEMIOEMKOCTH.

HccnenoBanue npouecca OCThIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO IpoLecca.

N3yueHne  B3aMMOCBSI3M  DHEPrUM  MEXKMOJICKYJSIPHOTO  B3aUMOJCHCTBUS
Y TeMIEePaTypbl KUTICHUS KUIKOCTEH.

Tema 3. Azpezammnvie cocmoanua geujecmea. Pazoevie nepexoovl

[TapooOpa3oBanue U KoHJeHcalus. VMcmapeHwe W KumneHue. YJeibHas TerioTa
napooOpa3zoBaHusl.

HacelllieHHbIE 1 HEHACHIILIEHHbIE Tapbl. KauecTBeHHAss 3aBUCMMOCTH IJIOTHOCTH
¥ JIaBJICHMS] HACBHIIICHHOTO Iapa OT TEeMIEeparypbl, UX HE3aBUCUMOCTh OT oObeMa
HACBHILIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPbI KUIIEHUSI OT JABJICHUS B dKUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEbHAS BIAXKHOCTb.

Tepnoe Tteno. Kpucramnumueckue u amopdHbie Teia. AHM30TPONUS CBOWCTB
KpuctayuioB. IlnaBnenune W Kpucraumzauusa. YAelbHas TEIIoTa IUIaBJICHHUS.
Cyb6numariusi.

Hedbopmanuu TBepaoro tena. Pactsokenue m cxatue. Cnpur. Monyns FOHra.
[Ipenen ynpyrux nedopmanui.

TeroBoe pacmupeHre XUAKOCTEH U TBEPABIX Tel, OObEeMHOE M JUHEHHOEe
pacuipeHre. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUM 4YacTHI] BelllecTBa KaK NpUYMHA
TETJIOBOT'O pacIIUpeHust Tes (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue sHepruu B (PazoBhIX MEpPEXoiax.

YpaBHeHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOoe HaTspkeHHE. Kod(p@UUIHUEHT MOBEPXHOCTHOTO  HATSKEHUS.
Kanwnnsipusie siBneHus. JlaBieHue MOJ MCKPUBICHHOW MOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlannaca.
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TexHuueckue YCTPOﬁCTBa N TCXHOJIOTUYCCKUC IPOLCCChI: XKUJIKHUC KPpUCTAJIbI,
COBPCMCHHBIC MAaTCPHAJIbI.

Jlemoncmpayuu
TerioBoe pacmupeHue.
CBoiicTBa HACBIIICHHBIX TapOB.
Kunenune. Kunenue rnpv moHM>KEHHOM JABIICHUU.
N3mepenre cuiibl MOBEPXHOCTHOTO HATSIKEHUS.
OnbITHI ¢ MBUIBHBIMH TIJICHKAMH.
CmauuBaHmMe.
Kanunnapxsie siBieHus.
Moienu HEHbIOTOHOBCKOM KHIKOCTH.
CnocoObl U3MEpEeHUSs BIAXKHOCTH.
UccnenoBanue HarpeBaHus  MIaBJICHUS KPUCTATUIMUYECKOTO BEIIECTBA.
Bunbl gedopmarnimii.
Habnronenue manbix nedopmanuii.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomol, NPAKMUKYM

N3ydenune 3akOHOMEPHOCTEN UCTTAPEHNS KUIKOCTEH.

N3MepeHne yaenbHOM TEMI0ThI MJIABJICHHUS JIbJA.

N3ydeHne cBOMCTB HACBIIIEHHBIX TAPOB.

N3mepenne aOCOMIOTHOM BIQXKHOCTA BO3JyXa M OLIEHKA MAacChl IMapoB
B IIOMEILICHUH.

N3mepenue kordpuiimenTa HOBEpXHOCTHOTO HATSKEHUSI.

Nsmepenne monyns FOwnra.

HccnenoBanue 3aBUCUMOCTH AeOpMALIMM PE3MHOBOTO 00pasiia OT MPUIOKEHHOM
K HEMY CHJIBL.

Paznen 4. djaexkTpoauHaMuKa
Tema 1. Inekmpuueckoe noe

DJIeKTpU3alMsl TEJI W €€ NPOSBICHUA. OJJEKTpUYecKud 3apsan. [IBa Buaa
AJIEKTPUYECKUX  3apsigoB. [IpOBONHMKHM, JMANEKTPUKA W MOJYNPOBOJHUKH.
DIJIEMEHTAPHBIN JIEKTPUUECKHUM 3apsijl. 3AaKOH COXPAHECHUS DJIEKTPUUYECKOTO 3apsia.

BzaumopeiictBue 3apsanoB. Toueunble 3apsiabl. 3akoH Kymona.

DnekTpudeckoe nojie. Ero AeicTBre Ha DIEKTPUYECKUE 3aPSblL.

HanpsixenHocTs anexktpudeckoro nodist. [IpoOusiit 3apsn. JIunun HanpskeHHOCTH
ANEKTPpUYECKOTro NoJist. OTHOPOAHOE HIIEKTPUUECKOE TOJIE.

[ToTeHIMaNBbHOCTh ~ ANEKTPOCTATUYECKOrO  Toys.  Pa3HOCTP  MOTEHIHMAIOB
u HanpspbkeHue. [loTeHlManbHas >SHeprus 3apsjia B AJIEKTPOCTATUYECKOM  IIOJIE.
[ToreHnman saeKTpOCTaTHUECKOTO MOJsA. CBA3b HANPSHKEHHOCTH TOJSI UM Pa3HOCTH
MOTEHUHUAJIOB Il JJIGKTPOCTATHYECKOro  moJyis  (Kak  OJHOPOJHOTO,  TakK
1 HEOJTHOPOJIHOTO).

[IpuHIUI CYTIEPIIO3ULINU AIIEKTPUUECKUX MTOJIEH.



15

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOW cdeprl. [lome
pPaBHOMEpPHO 3apsHKEHHOro 1o o0beMy mapa. Ilome paBHOMEpPHO 3apsKEHHOM
OeCKOHEYHOW  TUIOCKOCTH. KapTuHbl  JMHMIA  HAmpsDKEHHOCTH — 3THUX — TOJeH
Y DKBUITOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOIHHKH B AJIEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECHS 3apsi/IOB.

JINDJIEKTPUKY B 3JIEKTPOCTATHYECKOM IoJie. [[uanexTpudeckas MpOHUIAEMOCTh
BEILIECTBA.

Konpencarop. DJEKTpOEMKOCTh  KOHJEHCATOpa. OJIEKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOPA.

[TapayiennbHOE  coeAMHEHHE KOHAEHCAaToOpoB. IlocienoBarenbHOE COEAMHEHHE
KOHJICHCATOPOB.

OHeprus 3apspKEHHOIO KOHIEHCATOopa.

JIBr>KeHHE 3apsHKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHudeckue yCTpOMCTBA M TEXHOJOTHYECKHME  ITPOLIECCHL:  JIEKTPOCKOIL,
AIIEKTPOMETP,  DJEKTPOCTATHYECKAss  3allUTa,  3a3€MJICHHE  3JIEKTPONpHOOpOB,
KOHJeHcaTophbl, reHepatop Bau ne ['paada.

Jlemoncmpayuu

Y CTpONCTBO ¥ TPUHLIAI JEHCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE TI0JIE 3aPSKEHHBIX [IAPUKOB.

DIIEKTPUYECKOE MOJIE IBYX 3aPSKEHHBIX TUIACTHH.

Monens anekTpoctarnyeckoro reuepatopa (Bau ne I'paada).

[IpoBOAHUKH B DIEKTPUYECKOM MOJIE.

DneKkTpocTaTU4ecKas 3alnTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITOCTOSIHHOM Y MEPEMEHHON €MKOCTH.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOMIAAU IUIACTHH,
PACCTOSHMS MEXAY HUMHU U IUDJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEprus AIEKTPUUECKOTO MOJIS 3apKEHHOT0 KOHAEHCATOPA.

3apszKa 1 pa3psiika KOHJIEHCATOpa Yepe3 pe3nucTop.

Yuenuueckuui sxcnepumenm, nabopamopHule pabomul, NPaKMUKyM

OrueHka cui B3aUMOACHCTBUA 3aPSKEHHBIX TEI.

HaGnronenue mpeBpailieHusi YHEPTrUU 3apsHKEHHOTO KOHJIEHCATOpa B DHEPTUIO
W3JIyYEHHUS CBETOAUOA.

N3ydeHune npoTrekanus TOKA B LIENH, COAEPKALIEH KOHIEHCATOP.

Pacnpenenenre pasHOCTH MOTEHIMAIOB (HAMPSHKEHUS) MPU TOCJIEI0BATEIbHOM
COEJIMHEHUN KOHJECHCATOPOB.

HccnenoBanue paspsiaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. [locmoannblii 31eKmpuydeckuili MoK

Cuna toka. [IoCTOSIHHBIN TOK.

VYciioBUs CyIIECTBOBAHMS MOCTOSTHHOTO 3JIEKTPUYECKOTO TOKa. MCTOUHMKHM TOKA.
Hanpsixenue U u DJIC E.

3akoH OMa J1sl ydacTKa Lenu.
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DNEKTPUYECKOE COMPOTUBJICHUE. 3aBHUCHUMOCTb CONPOTUBIIEHUS OAHOPOIHOIO
MPOBOJHUKA OT €ro JUIMHbl M IUIOHIAJAM TIONEPEYHOro CEYEeHHUs. Y IENbHOE
CONIPOTHBJICHUE BEILIECTBA.

ITocnenoBarenbHOE, MAPAIIIENBHOE, CMEIAHHOE COEAMHEHNE TPOBOIHUKOB. Pacuer
pa3BEeTBJICHHBIX AekTpuueckux uenei. [Ipasuna Kupxroda.

Pabota snexTpuueckoro Toka. 3akoH Jxoyns—Jlenmna.

MOIHOCTh  3NEKTPUYECKOTO  ToKa. TeruioBass  MOIIHOCTb,  BBIAEsEMAs
Ha PE3UCTOpE.

OJIC u BHyTpEeHHEE CONPOTHUBJIEHUE MCTOYHHMKA TOKAa. 3aKOH OMa Uil MOJIHOM
(3aMKHYTOM) 3JIeKTpUUeCcKOM 1enu. MouHOCTh ucTOYHUKa Toka. KopoTkoe 3aMbIkaHUeE.

KoHaeHcaTop B 11enU MOCTOSTHHOT'O TOKA.

TexHuyeckne yCcTporucTBa U TEXHOJOTHUUECKHUE MPOLECCHI: aMIIEPMETP, BOIBTMETP,
peocTar, CYETUHK IIEKTPUUECKON IHEPTUU.

Jlemoncmpayuu

N3MepeHue cuitbl TOKa U HAPSKEHMUS.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA OT HANPSHKEHUS U PE3UCTOPA, JIAMITbI
HaKaJMBaHUS U CBETOJMO/A.

3aBUCUMOCTH COITPOTUBJICHUS ITUIMHAPUIECKUX MPOBOJHUKOB OT JUTUHBI, TUIOIIA TN
MONEPEYHOTO CEUEHUS U MaTepuaa.

UccnenoBanue 3aBUCMMOCTH CHJIbI TOKAa OT CONMPOTHUBJIEHUS MPHU MOCTOSIHHOM
HanpsHKEHUU.

IIpsimoe m3mepenue DJIC. KopoTkoe 3amblkaHUE TallbBAHUYECKOTO DSJIEMEHTA
1 OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Crioco6bl coeTuHeHrs UCTOYHUKOB Toka, DJ]C GaTapei.

Hccnenosanue pa3HOCTH TOTEHIUAIOB MEXKAY MOJOCAMU UCTOYHUKA TOKA OT CUJIBI
TOKa B IIEIH.

Yuenuueckuii sxcnepumenm, nabopamopHvle pabomol, NPAKMUKYM

HccnenoBanue cMEIIaHHOTO COEUHEHUST PE3UCTOPOB.

N3mepenue ynenbHOro COPOTUBIICHUS! TIPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSIKEHUS JJIs JJaMITbl HAaKaJIMBaHHUS.

VYBenuueHue npeesia usMepeHus ammnepmerpa (BoiabTMeTpa).

N3mepenne 3/1C v BHyTPEHHETO COMPOTUBIICHHUS! HCTOYHHUKA TOKA.

Uccnenoanmne 3aBucumoctd JIJIC ralbBaHUYECKOTO DJIEMEHTa OT BpPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXK/Ty TTOJIFOCAMHU HCTOYHUKA TOKA OT CHJIBI
TOKA B IICTIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOITHOCTH UCTOYHHUKA TOKA OT CUJTBI TOKA.

Tema 3. Toku ¢ paznuunulx cpeoax

DJeKTpUYECKasi MPOBOJUMOCTD PA3JIMYHBIX BEMIECTB. DJIEKTPOHHAS IPOBOJIUMOCTD
TBEPJBIX METAJUIOB. 3aBUCHUMOCTh COINPOTUBIICHHUS METAIOB OT TeMIepaTyphl.
CBepXIpOBOIUMOCTb.
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Onexktpuyeckuid TOK B Bakyyme. (CBoMCTBa  3JEKTPOHHBIX  ITyYKOB.

[TonmynpoBonuuku. COOCTBEHHASI M TPUMECHAsI IPOBOJUMOCTD OJIyTIPOBOJHHUKOB.
CaoiictBa p—n-nepexona. [lomynpoBogHUKOBEIE TPUOOPEI.

DNEeKTpUYECKUA TOK B DJEKTPOJHMTAX. OJEKTPOJIMTHYECKAs JUCCOLMALMS.
OnekTponuns. 3akoHbl Dapajes A FIACKTPOIIU3a.

DnexkTpuyeckuid TOK B razax. CaMOCTOSTENIbHBIA U HECAMOCTOSTENIbHBIN pa3psi.
Pa3nuuHbIe TUITBI CaMOCTOSTENBHOTO paspsaa. Momnnus. [1naszma.

TexHrnuecKre yCTpONCTBAa M MPAKTUUYECKOE MPUMEHEHHUE: ra30pa3psiAHbIE JIAMIIbI,
AJIEKTPOHHO-JIy4YeBasi TPyOKa, IOJIYIPOBOJHUKOBBIE MNPUOOPBI: JUOJ, TPAH3UCTOD,
dboToanoa, CBETOAMO[, TajbBaHUKA, paQUHUpPOBAHHE MENW, BBIMJIABKA AFOMHUHUA,
AIIEKTPOHHAsE MUKPOCKOIIHS.

Jlemoncmpayuu
3aBUCUMOCTB COMPOTUBJICHUS METAJIIIOB OT TEMIIEPATYPHI.
[TpoBOAMMOCTB JIEKTPOJIUTOB.
3akoHbI 3neKTposn3a Papajes.
HckpoBoii pa3psia 1 MpOBOAUMOCTD BO3AyXa.
CpaBHEeHUE TPOBOAMMOCTH METAIIJIOB U IMTOJTYITPOBOJHUKOB.
OnHOCTOPOHHSISI TPOBOAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomol, NPAKMUKYM
Hao0nronenue snexrposusza.
N3mepenue 3apsiia 0OAHOBAJIGHTHOTO HOHA.
HccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsITHE BOJIbT-aMIIEPHON XapaKTEPUCTUKHU JUOIA.

Du3nYeCKUuil NPAKTHKYM

Cnoco6bl m3MepeHus: (U3UMYECKUX BEIWYMH C HCIOJIb30BAHUEM aHAJOTOBBIX
U 1U(POBBIX H3MEPUTEIIBHBIX NPUOOPOB M KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIIOTHBIE M OTHOCHUTEIIbHBIE TOTPEUTHOCTH HW3MEPEHHM (U3UYECKUX BEIIUYHUH.
OneHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUN, UCCIIECIOBAHUIN 3aBUCUMOCTEH (PU3HMUYECKUX
BEIIMYMH, TIPOBEpKa TPEIJIOKEHHBIX TUIMOTe3 (BBIOOp u3 paboOT, OMUCAHHBIX
B TEMAaTHYECKHX pazfienax «YUYeHUYECKUH OHKCIEPUMEHT, J1adopaTopHble padoThI,
MIPAKTUKYM).

MesknpeaMeTHbIE CBA3H

N3yuenue kypca ¢usuku yriyOsneHHoro ypoBHs B 10 kjacce ocCylecTBIseTCs
C YUETOM COJIEp>KaTEIbHBIX MEXKIIPEAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTHKHU, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemnovie nonamus, C6A3AHHbIE C U3YUEHUEM MEMO008 HAYUHO20
no3HanuA: SABICHUE, HAYYHbIN (akT, TunoTesa, Gpusnyueckas BeJIMUMUHA, 3aKOH, TEOPHs,
HaAOJIIOJIEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJENIb, H3MEPEHUE, IOrPEUIHOCTH
WU3MEPEeHUM, U3MEPUTENLHBIE MPUOOPHI, U(POBaAs TabOpaTOpHsL.
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Mamemamuxa: Pemenue cuctembl ypaBHeHui. JIuneitHas ¢yHkius, napabona,
runepOoa, ux rpaduku u CBOMCTBA. TpuroHomeTpuyeckne GyHKIUNA: CHHYC, KOCHHYC,
TAHTCHC, KOTAHICHC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOpHI M HUX
MIPOEKITMU Ha OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Buonozusn: mexaHuueckoe MBWKEHHE B JKMBOW mpupoze, auddysus, ocmoc,
TEIUIOOOMEH J>KMBBIX OPraHW3MOB, TEIUIOBOE 3arps3HEHHE OKPYKAIOIIEeH Cpepl,
yTUIU3aldsg  OWMOOPraHWYeCKOro  TOIIMBA  JJs  BBIPAOOTKH  «TETIOBOM»
U 3JICKTPOIHEPTHH, TTOBEPXHOCTHOE HATSDKCHHE W KAMWULIPHBIC SBICHUS B MPHUPOJE,
AIIEKTPUICCKUE SIBICHUS B )KUBOU MPHUPOJIC.

Xumun: TUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHHUE AaTOMOB M MOJIEKYJ, MOJb
BEIIECTBa, MOJIAPHAs Macca, OJyYeHHEe HAHOMATEPUAJIOB, TETJIOBBIE CBOMCTBA TBEPIBIX
TeN, XHUAKOCTEH W Ta30B, JKUIKHE KPUCTAIUIBI, JIEKTPUYECKHE CBOIMCTBA METaJUIOB,
ANEKTPOIUTHUYECKAS TUCCOIMAIINS, TaJlbBAaHUKA, dJICKTPOHHAS MUKPOCKOTIHSI.

T'eozpaghus: BNaxXxHOCTh BO3TyXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonozusa: npeoOpa3zoBaHue JBWKCHHUN C MCIOJb30BAaHUEM MEXaHU3MOB, Y4ET
CYXOTO M JKHUJKOIO TPEHHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKIMHU (KPOHIITEHH,
penieTyaTbie KOHCTPYKIIMH ), UCTIOIh30BAHNUE 3aKOHOB COXPAaHEHUSI MEXaHUKU B TEXHUKE
(rupockom, BOJIOMET U JAPYTHE), TBUTATEIb BHYTPEHHETO0 CTOpaHuUsl, MapoBasi TypOuHa,
OBITOBOM  XOJIOAWJIbHUK, KOHJIUIIMOHEP, TEXHOJOTUU TOJYyYEHUS COBPEMEHHBIX
MaTepuajioB, B TOM YMCII€ HAHOMATEepPHAJIOB, U HAHOTEXHOJIOTHH, JIEKTPOCTaTHUECKas
3alllKTa, 3a3eMJICHUE BJIEKTPONPUOOPOB, ra3opa3psaHbIe JIAMIIbI, MOJIYIPOBOIHUKOBBIC
pUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznena 4. JyiekTpoauHaMuKa
Tema 4. Macnummnoe none

B3auMopelicTBUE MOCTOSIHHBIX MAarHUTOB M MPOBOJAHUKOB C TOKOM. MarHuTtHoe
none. Bexkrop MarHuTHONW WHAYKUMHA. [IpHHIMIT CyNEpIIO3WIIMM MAarHUTHBIX IIOJIEH.
JIvHMM MarHUTHOW MHIYKIHH.

MarHutHoe T10Ji€ TMPOBOJHHMKA C TOKOM (NIPSMOrO MPOBOJHUKA, KATYIIKU
Y KpyroBoro Butka). OneIT Jpcrena.

Cuiia AMnepa, ee HarpaBJIeHUE U MOJTYJIb.

Cuna JlopeHua, ee HampaBlieHHME M MOAYJib. JIBUKEHHE 3apsSyKEHHOW YaCTHIIbI
B OJHOPOJIHOM MarHUTHOM Mojie. Pa6oTa cuisl Jlopenta.

MaruauTtHoe nose B BelecTBe. DeppOMarHeTuky, napa- U JMaMarHeTUKHU.

TexHudeckrue yCTpPOMCTBAa UM  TEXHOJOTMYECKUE TMPOLECChl: MPUMEHEHHE
MIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJBUTATEIb
Sxo0u, yCKOPUTEH dJI€MEHTAPHBIX YACTHII.

Jlemoncmpayuu
Kaptrna nuHMI MHAYKIIMM MAarHUTHOTO TOJISI TIOJIOCOBOTO M MOAKOBOOOPA3HOTO
IMOCTOSTHHBIX MarHUTOB.
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Kaptuna nuHWMi MarHMTHOM MHAYKLIHMM TIOJIS JUIMHHOTO IPSMOTO IPOBOJHMKA
¥ 3aMKHYTOI'O KOJIBLIEBOI'O ITPOBOJIHMKA, KATYIIKU C TOKOM.

B3anmoneiictBre AByX IPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JerictBue cviibl JIOpEHIIa Ha MOHBI DJIEKTPOJINTA.

HabutoieHue qBrKeHMs MydKa 3J1€KTPOHOB B MArHUTHOM I10JIE.

[TpyHIMN [EWCTBUSA 3JIEKTPOU3IMEPUTENBHOIO MPUOOpPa MAarHUTOAIEKTPUUECKON
CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopHvle pabomol, NPAKMUKYM
HccnenoBaHrue MaraiuTHOT'O IOJISI TIOCTOSIHHBIX MAarHUTOB.
HccnenoBanue CBOMCTB heppOMarHETHKOB.
UccnenoBanue AelCTBUA NOCTOSTHHOTO MAarHUTA HA PAMKY C TOKOM.
N3mepenne cuiibl AMmepa.
N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.
OnpeneneHrne MarHUTHOM MHIYKIIMA HA OCHOBE U3MEPEHUS CUIIbI AMIIEpPA.

Tema 5. dnekmpomazHumHan UHOYKYUA

SBneHne >JIEKTPOMarHUTHONM MHAYKUIUH. [[OTOK BEKTOpa MarHUTHOW WHIYKIIWH.
OJC wuHaykuuu. 3aKOH OJJIEKTpOMarHuTHoM wuHAykumn Papaznes. Buxpesoe
anektpuueckoe noie. Toxku Dyko.

OJ1C uHAyKIUKM B TPOBOIHUKE, JBIKYIIEMCS B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuino Jlenna.

NunyktuBHOCTh. KaTyilika MHAYKTUBHOCTH B IIENH MOCTOSIHHOTO TOKa. SIBieHUE
camouHAyKIuu. DJIC caMOMHIYKITUH.

DHeprusi MAarHUTHOTO TIOJISI KATYIITKA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOUECCHl: MHAYKIHOHHAS I€Yb,
COJICHOM/I, 3aIlUTa OT 3JEKTPU3ALMU TEJl TIPU ABMKCHUH B MArHUTHOM I10JI€ 3€MJIH.

Jlemoncmpayuu

Habmronenue ssBieHus 2JIeKTPOMarHUTHON WHTYKIIHH.

Nccnenosanne 3aucumoctd I1C HHAYKIUHA OT CKOPOCTH U3MEHEHNSI MATHUTHOTO
MOTOKA.

[TpaBuio Jlenna.

[Tayienrie MaruuTa B aIIOMUHUEBOM (MEIHOM) TpyOe.

SIBneHue caMOMHIYKIIHMH.

Uccnenosanne 3apucumoctu I/1C caMOMHIYKIIMU OT CKOPOCTH U3MEHEHUS CHJIBI
TOKa B IEIH.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomol, NPAKMUKYM
UccnenoBanue siBeHUs 3JIEKTPOMArHUTHOM UHIYKITUU.
Onpenenenre UHAYKIIMA BUXPEBOTO MAarHUTHOTO TOJIS.
Uccnenosanue sBICHUS] CAMOUHIYKIIUH.

Co6opka MoeIH 3JIEKTPOMAarHUTHOTO TeHepaTopa.
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Pa3nen 5. Kose0anus 1 BOJIHBI
Tema 1. Mexanuueckue Konebanus

KonebarensHas cuctema. CBOOO HEBIE KOJIEOaHMS.

I'apmonuveckue konebanus. Kunematnmueckoe W JMHAMHUYECKOE OIHMCAHUE.
DHepreTuuecKkoe ONMUCaHUE (3aKOH COXPAHEHHUSI MEXAHUYECKOM »Hepruu). BriBoa
JTUHAMHYECKOIO OINUCAHUS TapMOHUYECKHX KOJIEOAHWI U3 HMX DHEPreTUYeCcKOro
M KHUHEMaTHYECKOTO OITMCAaHUS.

Avmumntyna u ¢asza kojebanuil. CBs3b aMIUIATYAbl KOJeOaHUN HMCXOIHOMU
BEJIMYMHBI C aMIUIUTYJJaMU KOJICOAHUI €€ CKOPOCTU U YCKOPEHUSI.

Ileppuonq wm wyactora kosieOanmii. Ilepron ManmbiX CBOOOJHBIX —KOJIeOAHMI
MaTeMaTH4YeCKOro MasiTHUKa. Ileprnoa cBOOOIHBIX KOJIeOaHUI TPYKUHHOTO MasTHHKA.

[lonsiTue o 3aryxaromux KojeOaHusx. BriHyxaeHHble KoyieOaHusA. Pe3oHaHc.
PesonancHas kpuBad. BrusHue 3aTyxaHus Ha BHJ  PE30HAHCHOM  KPHUBOM.
ABTOKOJICOAHMS.

TexHUYeCcKHe YCTPOMCTBA M TEXHOJIOTUYECKHE IIPOIECChl: METPOHOM, 4Yachl,
KaydeJId, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu

3anuck KoJaebaTeIbHOTO IBHXKEHUS.

HaGmronenne HE3aBUCHUMOCTH Tepuojia MaiblX KojeOaHui Tpy3a Ha HHUTU
OT aMILUIATYIBI.

HccnenoBanue 3aryxaronux KojeOaHWl M 3aBUCHUMOCTH IEpUO/Ia CBOOOIHBIX
KOJICOaHHI OT COMPOTUBIICHHUS.

WccnenoBanue konebanuii rpy3a Ha MACCUBHOM MPYKUHE C 1IEJIbI0 (POPMUPOBAHUS
MPEACTABICHUI 00 UIeaTbHON MOJIETU MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUsI SHEPTUH TIPH KOJIEOAHUSX IPpy3a Ha MPYKUHE.

HccnenoBanue BRIHYKICHHBIX KOJICOAHMIA.

Habmronenue pe3onanca.

Yuenuueckuui sxcnepumenm, rabopamoprule pabombi, NPAKMuKym
N3mepenue neproia CBOOOIHBIX KOJIEOAHUN HUTSHOTO U IPYKUHHOTO MasiTHUKOB.
N3ydeHne 3aKkOHOB ABM>KEHUS TeNa B X0/€ KOJIeOaHUM Ha ypyrom mojiBece.
N3yuyeHue ABMKEHUS HUTAHOTO MasiTHUKA.
[IpeoOpa3oBaHue 3HEPTUU B IPYKUHHOM MasiTHUKE.
HccnenoBanue yObIBaHUS aMIUTUTYbI 3aTyXarOIIKUX KOJIeOaHUH.
HccnenoBanue BoIHYKICHHBIX KOJCOAHUH.

Tema 2. InekmpomazHummole Kojledbanus

Konebarenbhbiii KOHTYp. CBOOOAHBIC AJICKTPOMAarHUTHBIC KOJIEOaHUS B U/I€aIbHOM
KosnebarenbHOM KoHType. @opmyrna Tomcona. CBS3b aMITUTY/IBI 3apsija KOHAEHCATOpa
C aMIUTUTYJION CHJIBI TOKA B KOJIEOATETHHOM KOHTYDE.

3aK0OH COXpaHEHUs YHEPTUHU B UACATLHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxatoniue 3JIeKTPOMarHuTHbIC KoseOanus. BeIHyKI€HHBIE 2JIEKTPOMAarHUTHBIC
Kosie0aHusl.
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IlepeMeHHBbII1 TOK. MOIIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYJHOE U ACHCTBYIOLIEE
3HaYEHHUE CUJIbI TOKA M HAMPSHKEHUS TIPU Pa3IUIHON (hOpMe 3aBUCUMOCTH TTIEPEMEHHOTO
TOKa OT BPEMEHH.

CHuHycOMJQIbHBIA TMEpEMEHHbIA TOK. Pe3ncTop, KOHJEHcaTop M KaTyllKa
VHIYKTUBHOCTA B LENH CUHYCOMJAIBHOIO IIEPEMEHHOIO TOKA. PE30HaHC TOKOB.
Pe3onanc HanpsKeHU.

Uneanbubiii  Tpancpopmatop. IlpomsBoacTtBo, mepegaya U moTpediieHHE
AIEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKHE PpHUCKHM IIPU  NPOU3BOJCTBE  3JeKTpodHepruu. Kynbrypa
MCII0JIb30BAHUS MIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HHU.

TexHUUeCcKre yCTPOMCTBA U TEXHOJIIOTMYECKUE IIPOLIECCHI: AIEKTPUUECKUI 3BOHOK,
TeHEPATOP NEPEMEHHOTO TOKA, JIMHUM JJIEKTPOIlepeaay.

Jlemoncmpayuu

CB0OOHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMS.

3aBUCUMOCTh YacCTOThl CBOOOJHBIX KOJICOAHWUN OT MHAYKTUBHOCTH U E€MKOCTHU
KOHTYpa.

OcummorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaAHUH.

['eneparop He3aTyXarOMIMX 3JIEKTPOMArHUTHBIX KOJICOaHUH.

Mopeinb 31eKTPOMAarHuTHOTO TeHepaTopa.

BriHyX1eHHBIE CUHYCOUTAJIbHBIC KOJICOaHMUSI.

Pesucrop, kaTyiika HHAYKTUBHOCTH M KOHJAEHCATOP B MU MTEPEMEHHOTO TOKA.

Pesonanc nmpum  mocnegoBaTeIbHOM — COCIMHEHWHM  PE3UCTOpa,  KATyUIKU
MHJYKTUBHOCTHU U KOHJIEHCATOpA.

YcTpolicTBO M PUHIIMT ASHCTBUS TpaHchopmaTopa.

Mogenb TMHUY 3IEKTPOIEPETAUH.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsi, NPAKMuKym

Nzyuenue tpanchopmaropa.

HccrnenoBanne TMEpeMEHHOTO TOKa dYepe3 TMOCIEAOBATEIbHO  COSAHMHEHHBIC
KOHJICHCATOP, KaTyIIKy U PE3UCTOP.

Hab6nronenue 31eKTpoOMarHuTHOTO pe30HaHca.

Nccnenoanue paboThl KICTOYHUKOB CBETA B IIEMTU TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNHbLE GOTIHbL

MexaHnuyeckue BOJIHBI, YCIOBUS UX paciipocTpaHeHus. [lonepeynsie U npoAoabHbIE
BOJIHBL. [lepno, cKopocTh pacpocTpaHeHus U JIMHa BOJIHbI. CBOKMCTBA MEXaHUYECKHUX
BOJIH: OTpa)XEHUE, MpeJIOMIICHHEe, HHTEephEpEHITUS U TUPPAKITUSL.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIymMOBO€ 3arpsi3HEHUE OKPYKAIOLIEH CPEIBI.

DONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI HW3JIy4YE€HUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumHas opreHTaIus BEKTOpoB F— F= 1» B 3JICKTPOMAarHUTHOW BOJIHE.

CBOIICTBA ANEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPEIOMIIEHUE, MOJIIpU3aLIUs,
uHTepbepeHus u nudpaxiusi.
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[IIxana 3MeKTpOMAarHUTHBIX BOJIH. [I[puMeHeHne 2eKTPOMArHUTHBIX BOJIH B TEXHUKE
U OBITY.

[IprHIMIIBI pagUOCBS3U U TENEBUICHUS. Panquonokanus.

DIEKTPOMAarHUTHOE 3arpsA3HEHHUE OKPYKAOLIEH CPEJIbI.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, pajaap, paJuONpUEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-meus,
yYJIBTPa3BYKOBasl THATHOCTHKA B TEXHUKE U MEJIULIMHE.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPaHEHHUE MONEPEUHBIX U TPOIOJIHBIX BOJIH.

Konebiromeecs Te0 Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JJMHBI BOJIHBI OT YaCTOThI KOJICOAHU.

Habmoienue otpaskeHus U NpeJoMIICHHUS MEXaHUYECKUX BOJIH.

Hab6nronenue unrepdepeHiuu u qmudpakiin MEXaHUYeCKUX BOJH.

AKYCTHYECKHI PE30OHAHC.

CBoiicTBa yNbTpa3ByKa U €ro NPUMEHEHHE.

HaGnronenue cBs3M rpOMKOCTH 3ByKa U BBICOTBI TOHA C aMIUTUTYI0M U 4YaCTOTOM
KoJe0aHui.

HccnenoBanne CBONCTB 3JEKTPOMATHUTHBIX BOJH: OTPAXKEHUE, MPEIOMIICHHUEC,
noJisipu3anys, udpaxius, tHTepPepeHIus.

Oo6HapyxeHue UHPPaKpacHOTo U YIbTPAPHUOIECTOBOTO U3ITYUCHUIA.

Yuenuueckuu sxcnepumenm, nabopamophuvie pabomul, NPaKmuKym
N3ydenune napamMeTpoB 3ByKOBOW BOJIHBI.
N3ydenue pacrpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka

[IpssmonHEiHOE pacpOCTpaHEHUE CBETa B OAHOPOAHOM cpene. Jlyu cBera.
TodeuHbIll UICTOYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHbl OTpaxeHus cBera. llocTpoeHne wu300paxKeHU
B I10ckoM 3epkaie. Chepuyeckue 3epkaia.

[Ipenomiienne cBeTa. 3aKkOHBI MpeIOMIIEHUs cBeTa. AOCONIOTHBIM MOKa3aTelsb
npesnoMieHuss. OTHOCUTEIbHBIN TOKa3aTelb NpeaoMiIeH . [I0CTOSIHCTBO 4acTOTHI CBETA
Y COOTHOILIEHUE JJIMH BOJIH MPU MEPEX0I€ MOHOXPOMATHUECKOTO CBETA YEpe3 IPAHUILY
pazziena IByX ONTHYECKUX CpE.

Xon nyueit B mpusme. J{ucniepcus cBera. CloKHBIN cocTaB Oenoro cBeta. L[er.

[TomHoe BHyTpeHHee oTpaxkeHue. IlpenenbHBI yroja IOJIHOrO BHYTPEHHETO
OTpaKECHUS.

Cobuparone U pacceuBaromiue JuH3bl. ToHkas nmH3a. DoKycHOE paccTosiHuE
M ONTUYECKas CWIa TOHKOM JIMH3bl. 3aBUCUMOCTh (DOKYCHOTO pacCTOSHUS
TOHKOM C(epruecKoil JUH3bI OT €€ TEeOMETPUM U OTHOCHUTEIBHOIO IOKa3aTelis
MIPEJIOMJICHUS.

dopMysia TOHKOU JIUH3BI. Y BEJIMYEHUE, JaBAEMOE JIMH30U.
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Xon mayya, OpOLIEAIIEr0 JMH3Y IOJ MPOU3BOJBHBIM VYIJOM K €€ IJIABHOU
ontuueckon ocu. IToctpoenne n300pakxeHU TOYKKA U OTpE3Ka NPsIMOI B COOMPAIOIINX
Y PACCEMBAIOIIUX JINH3aX U UX CUCTEMaX.

OnTuueckue npubopsl. Paspemaromas crnocoOHocTh. ['na3z kak onTHuyeckas
cUCTEMA.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas onrtuka. MHtepdepenuus cBera. KorepeHTHbIE HCTOUHUKU. Y CIOBUS
HaOJIOJEHUSI MaKCUMyMOB U MHUHHUMYMOB B MHTEP(EPEHIMOHHON KAapTHHE OT ABYX
KOT'€pEHTHBIX HCTOYHUKOB. [IprMepsI Kilaccuueckux HHTEPPEPEHIINOHHBIX CXEM.

Hudpakuus cera. JudpakunoHHas penieTka. YCIoBHE HaOJIOIEHUS TJIABHBIX
MaKCHUMYMOB TIPH MaICHUU MOHOXPOMATUYECKOTO CBETA HA AU(PPAKIIMOHHYIO PEIIECTKY.

[Tonspuzanus csera.

TexHUUecKre yCTpOWCTBA M TEXHOJOTHYECKHE MPOLECCHL: OYKH, JIyla, [IEPUCKOII,
¢doToanmapar, MHKPOCKOI, IPOEKUHMOHHBIM amnmapar, MOpPOCBETIECHUE ONTHUKH,
BOJIOKOHHASI ONTHKA, TU(PPaKIIMOHHAS PELIETKA.

Jlemoncmpayuu

3aKOHBI OTPAKEHHUS CBETA.

UccnenoBanue npeaoMIIeHUS CBETA.

HaOntonenue noaHoro BHyTpeHHEro oTpaxkeHusi. Mojiesib CBETOBO/IA.

HccnenoBanue xoj/la CBETOBBIX MYYKOB Yepe3 IJIOCKOMApaUICNIbHYIO TIACTHHY
U TIPU3MY.

WccnenoBanue cBONCTB M300paKeHUH B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeJIeCKOTa.

Habnronenue nnrepdepeHiinu cBeTa.

HaOmronenne 1iBETOB TOHKUX TUIEHOK.

Ha6nronenue nudpaxiuu ceera.

N3yuenune nudpakiinOHHON PEIIETKH.

Ha6nronenue qudpakiinoHHOTO CIIEKTpa.

HaOnronenue nucnepcuu cBera.

HaOnronenue nonsipuzaiuu cBeTa.

[TpuMeHeHre MOASIPOUIOB JIJISl H3YUYCHHSI MEXaHUICCKUX HAITPSHKCHHIA.

Yuenuueckuu sxcnepumenm, 1abopamopHule pabombi, NPaAKMuKym

N3mepenne nokasaresns NpeaoMICHHs CTEKIA.

HccnenoBanue 3aBUCMMOCTH (DOKYCHOTO pAacCTOSIHUS OT BEIECTBA (Ha MpUMEpe
KUJIKUX JIUH3).

N3mepennie GoKyCHOTO pacCTOSIHUSI pACCEUBAIOLIUX JIMH3.

[Tony4yenue n3o0paxeHust B CUCTEME U3 INIOCKOTO 3€pKajia U JUH3bI.

[Tony4yenue n300pakeHus B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TenecKONMUYeCKUX CUCTEM.

Ha6nronenue nudpakumu, uHTEpPEpeHIINN U TOJISIPU3ALIMH CBETA.
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N3ydeHne nosipu3aliiy CBeTa, OTPAKEHHOTO OT TIOBEPXHOCTH JTUAICKTPHUKA.

W3yuenue naTepHepeHIINH JIa3ePHOTO M3JTyYCHHS Ha JIBYX IICIX.

Ha6nronenue nucnepenn.

Hab6nronenue u uccnenoBanve mUPpakIimOHHOTO CIIEKTPa.

W3MepeHune TJIMHBI CBETOBOM BOJIHBI.

[Tony4yeHue croekTpa H3JIydeHHWs CBETOAMOMAA MPH TOMOIIM JU(PAKIIMOHHON
PCIICTKH.

Pa3pnen 6. OcHOBBI crielIHAJILHON TEOPUH OTHOCUTEIbHOCTH

I'paaniel IPUMEHMMOCTH KJIACCHMYECKOM MexaHuku. IlocTynartel cnenuanbHOU
TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON uHTepBan. [IpeoOpazoBanust Jlopenma. ¥YcinoBue
OPUYUHHOCTUH.  OTHOCUTENBHOCTh  OJHOBPEMEHHOCTH.  3aMEIJICHHE  BPEMEHU
Y COKPAILCHUE JIJINHBI.

OHeprus U UMITyJIbC PEIIATUBUCTCKON YaCTULBL.

CBs13b MaccChl € 3HEPTUEN U UIMITYJIbCOM PEJIATUBUCTCKON YaCTULbI. DHEPIHSI TOKOSL.

TexHuyecknue yCTPOMCTBA W TEXHOJIOTMYECKHE IPOLECCHI:  CIIyTHUKOBBIE
IIPUEMHUKH, YCKOPUTEIH 3aPSKEHHBIX YACTHII.

Yuenuueckuu sxcnepumenm, nabopamophuvle pabomul, NPaKmuKym
OmnpeneneHrne UMITyJIbCa U DHEPTUU PEISITUBUCTCKUX YacTHll (Mo (ororpadusm
TPEKOB 3apsKEHHBIX YACTUL] B MArHUTHOM I10JI€E).

Paszpnes 7. KBantoBas ¢pusuka
Tema 1. Kopnyckynapno-60nno60ii oyanusm

PaBHOBecHOE TersioBoe u3nydeHue (M3mydeHre aOCOMOTHO YEPHOTO Tela). 3aKoH
cmemenus Buna. ['unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPrUsi U UMITYJILC POTOHA.

®dotoaddext. Onbitel A.I'. CroneroBa. 3akoHbl (oTodddexra. YpaBHeHUE
Oiinmreina st pororddexra. «Kpacnas rpanunay goroaddekra.

JlaBnenue cBera (B YaCTHOCTH, JABJICHHE CBETa Ha a0OCOJIIOTHO MOTJIOMIAIOUIYIO
1 a0COJTIOTHO OTpakaronyro nmoBepxHocTh). OnbiTel I1.H. JleGenena.

BonnoBele cBorictBa uvactuu. Boswsl ge bpouns. [nuaa BosHbl ae bpouns
M pa3Mepbl 001acTH JOKaIM3aluu JIBOKYLIEcs yacTulbl. KopnycKynspHO-BOJTHOBOM
nyanusMm. udpakius 31eKTpoHOB Ha KpUCTaILIaX.

Cneunduka wuzmepenuit B wMukpomupe. COOTHOILIEHUS HEONpeneIeHHOCTe!
I'eitzenOepra.

TexHndeckne yCTPOWCTBA H  TEXHOJOTMYECKHME IMPOLECCHI:  CHEKTPOMETD,
(boTO37EMEHT, POTOJATUYHK, TYHHEIbHbBII MUKPOCKOTI, COJTHEUHast OaTapesi, CBETOIUO/.

Jlemoncmpayuu
®otorh(hexT Ha yCTaHOBKE ¢ IIMHKOBOM TIACTUHOM.
UccnenoBanue 3akoHOB BHeHETo (poTodddekra.
HccnemoBanue 3aBUCHMOCTH COTIPOTHBIICHHUS TOTYITPOBOTHUKOB OT OCBEIIICHHOCTH.
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CBeToanoI.
Conneunast 6arapes.

Yuenuueckuui sxcnepumenm, nabopamopHule pabomul, NPAKMUKYM
UccnenoBanue dhoTtopesucropa.
N3mepenne nocrosiuHoi [lnanka Ha ocHOBe uccienoBanus porordpdexra.
UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOAUO/ OT HAIIPSAKEHUS.

Tema 2. Duzuxa amoma
OnbIThl MO HCCIEIOBAaHUIO CTpoeHUs aroma. llmaHerapHas wmojens aroma

Pezepdopna.

[Toctynatel bopa. M3nyuenue u noriomeHue (OTOHOB IpPHU IEPEXOAE aroma
C OJTHOTO YPOBHS HEPTMU HA IPYTOM.

Bunpb! criektpoB. CIIEKTp ypOBHEN S3HEPTUU aTOMa BOJIOPOJA.

CHoHTaHHOE U BBIHYXACHHOE U3JIy4eHHE cBeTa. Jlasep.

TexHnyeckue yCcTpOWCTBA M TEXHOJIOTUYECKHUE IIPOLIECCHI: CIIEKTPAJIBHBIA aHAIN3
(cTieKTpOCKoOI), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu
Mognens onbiTa Pesepdopra.
Habmronenune muHeyaThIX CIEKTPOB.
Y CTpOMCTBO U IEHCTBUE CYETYMKA MOHU3UPYIOIIUX YaCTHUII.
Onpenenenue JJIMHBI BOJHBI JIA3€PHOTO U3JTYUYEHHUS.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomol, NPAKMUKYM

HaOnronenue nuHeiyaToro Cekrpa.

HccnemoBanue CroekTpa pa3pekeHHOTO aTOMApHOTO BOJOPOAA M H3MEpEHHUE
nocrosinoi Punbepra.

Tema 3. Duzuxka amomMHO20 A0Pa U IJ1eEMEHMAPHBIX YACHUY,

Hyxknonnas moaens siapa ['eiizenoepra—MBanenko. 3apsiy siapa. MaccoBoe 4uciio
sapa. U30Torsbl.

PannoaktuBHOCTh. Amb(a-pacnaa. DIEKTPOHHBIN M MO3UTPOHHBIN OeTa-pacma.
I'amma-n3nyuenue.

3aKOH paIMOaKTUBHOTO pacmnaja. PagqroakTuBHBIE U30TONBI B pupojae. CBoHCTBa
VOHM3UPYIOIIEr0 M3JIydyeHUs. BiusHUE paguoOakTHBHOCTA Ha KUBBIE OPTaHU3MBI.
EctecTBennsiit hon m3nydenus. Jlozumerpus.

DHeprus CBsi3U HYKJIOHOB B sifpe. SAnepublie cuiibl. [edekT maccol sapa.

Anepusie peakuuu. JleneHue u cuHTe3 saep. SAnepHbie peakTopbl. [Ipobiiembl
YIOPaBISIEMOr0 TEPMOSIAEPHOTO CHUHTE3a. DKOJOTHMUYECKUE ACIEKThl Pa3BUTHS SIACPHOU
SHEPIrETUKH.

Metonbl peructpamnuu u WCCIICIOBAHUS AJIEMEHTAPHBIX YaCTHII.

@OyHIaMEHTAIBHBIE ~ B3aMMOAECHUCTBUA.  bapuOHBI, ME30HBI W  JICOTOHBI.
[Ipencrasinenne o CtannapTHOM Moaenu. KBapk-riitooHHast MOJIEb aApPOHOB.
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®usuka 3a npeaenamu CtanaapTHoil Mmojenu. TemHas MmaTepusi U TEMHAsi SHEPT L.

EnunHCTBO m3nyecKoil KapTUHBI MUpAa.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: JO3UMETP, Kamepa
Bunbscona, siaepHbIil peakTop, TEPMOSIEPHBIN peakTop, aromMHas Oom0a, MarHUTHO-
pe30oHaHCHas ToMorpagus.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomsl, NPAKmuKym
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTorpadusim).
HccnenoBanue paJuoakTUBHOTO (POHA C UCIOJIB30BAaHUEM JI03UMETPA.
N3yuenue noriomeHus 6eTa-4acTil AIFOMUHUEM.

Pa3nen 8. DiieMeHTHI aCTPOHOMNH U ACTPOPU3NKH

Ortanbl pa3BUTHS acTpoHOMUHU. [IpHKIagHOE M MHPOBO33PEHUECKOE 3HAUYCHUE
acTpoHoMUU. [[pMEHUMOCTh 3aKOHOB (DU3UKU JISI O0BSICHEHUS IPUPOIbI KOCMUYECKUX
O0OBEKTOB.

Metoabl aCTPOHOMHYECKUX UCClieIoBaHU. COBPEMEHHBIE ONITUYECKHUE TEJIECKOIIBI,
PaauOTENECKOIIbI, BHEATMOC(EpHAs: aCTPOHOMHUS.

Bup 3Be3nnoro ne6a. Co3Be3nus, SpKue 3Be3/1bl, IJIaHEThI, UX BUAUMOE JBUKECHHUE.

ConHeuHas cucrema.

Connue. ConHeuHas akTUBHOCTh. MlcTouHuK 3Heprun CoJiHIA U 3BE3/I.

3Be3/1bl, UX OCHOBHBIC XapaKTEPUCTHUKHU. J[MarpamMma «CIEKTpajIbHBIA Kacc —
CBETHUMOCTB». 3BE€3[Ibl TJIaBHOW TMOCIEJ0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUIsSL 3BE€3]l IVIaBHOW MOCJIEN0BATEIILHOCTU. BHYTpEeHHEE CTPOCHUE 3BE3L.
CoBpeMeHHbIE TPEACTABICHHS O IPOUCXOKACHUHU U 3BooNMK COJHIIA U 3B€3[. JTalbl
YKWA3HU 3BE3/I.

Muneunsiit [1yTe — Hamia ['amaktuka. [Honoxenne u nemxenune CosHna B ['anaktuke.
Tunsl ranaktuk. Paguoranaktuku u kBazapsl. UepHbI€ IBIPHI B siApax rajJakTHK.

Bcenennas. Pacmupenue Bcenennoit. 3akon Xa006sa. Pa3Oeranume rajgakTuk.
Teopus bosbiioro B3psiBa. PeMkTOBOE H3ITyyeHHUeE.

Macmrabnas crpykrypa Beenennoit. MetaranakTuka.

Hepemennsie mpoOaeMbl aCTPOHOMHH.

Yuenuueckue nabarooenus
HaGmtonenust 3Be3nHOro HeOa HEBOOPY)KEHHBIM TIJIa30M C HCHOJIb30BaHUEM
KOMIIBIOTEPHBIX TPWIOKEHUNA Ui ONpEAeNIeHUs] MOJOKEHUS HEeOECHBIX OOBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be31usi CEeBEpHOTO MOMYIIAPHs U SIPKUE 3BE3/BI.
Ha6monenus B teneckon JIyHbl, Iu1aHeT, TYMaHHOCTEH U 3BE3JHBIX CKOIUICHUI.

Du3nvecKuil NPAKTHKYM

CnocoObl u3MepeHus (QU3NYECKHX BEJIWYUH C MCIHOJb30BAHUEM aHAJIOTOBBIX
U MUQPPOBBIX HU3MEPHUTEIBHBIX TMPUOOPOB M KOMIBIOTEPHBIX JAaTYUKOBBIX CHCTEM.
AOCONIOTHBIE W OTHOCHUTEIIbHBIE TOTPEITHOCTH HW3MEPEHHN (HU3NYECKUX BEIUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHNe KOCBEHHBIX W3MEPEHHM, WCCIEAOBAHUI 3aBUCHUMOCTEH (DU3UIECKUX
BEJIMUMH, TPOBEpKa TMPEIOKEHHBIX THUNOTe3 (BBIOOp H3 pabOT, OMHCAHHBIX
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B TEMAaTHYECKHX pa3fenax «YUYeHHUECKHH OJKCIEPUMEHT, JIabopaTopHbie pPabOTHI,
IPAKTUKYM) ).

O0o01maruee NOBTOpPeHUE

O0o01meHne M cuUcTeMaTu3alMs COAEpkKaHMs pas3lienoB Kypca «MexaHukay,
«MonekynspHass (Qu3MKa U TEpMOJIMHAMUKA», «DIeKTpoauHamuka», «Konebanus
U BOJHBD», «OCHOBBI CIIEMATbHON TEOPUH OTHOCUTENIBHOCTHY», «KBaHTOBasA (husukay,
«ONEeMEHTBI aCTPOHOMUU U aCTPOPUIUKI.

Ponb ¢u3uku 1 acTpOHOMHUU B KOHOMHUYECKOW, TEXHOJOTUYECKOM, COLUAIBHON
U 3TUYECKOUN cepax AesTeTbHOCTH YENIOBEKa, POJib U MECTO (PU3UKH U aCTPOHOMHUU
B COBPEMEHHOM  HAyyHOM  KapTHHE  MHpa,  3HAYCHHE  OIHCATEIBHOM,
CHUCTEMATU3UPYIONICH, OOBSICHUTEILHON M MPOTHOCTHYECKON (yHKIHUN (PU3HIeCKON
TEOpUH, POJb (PU3NUECKONW Teopuu B (POPMHUPOBAHUM TPEACTABICHUN O (U3NUECKOM
KapTUHE MHpa, MECTO (PU3UYECKOW KapTHUHBI MHUpa B OOLIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHAN O IPUPOJIE.

MesknpeaMeTHbIE CBA3H

N3yuenue kypca (u3uku yriyOJeHHOro ypoBHs B 11 kjacce ocCylecTBIsieTcs
C YUETOM COJIEPKATEIBHBIX MEXIPEIMETHBIX CBA3EH C KypcaMHU MaTEMaTUKH, OUOJIOTUH,
XUMUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnsie NOHAMUA, CEA3AHHbIE C U3YUEHUEM MEmO008 HAYUHO20
no3nanua: SABICHHUE, HAYYHBIM (PaKT, TUIIOTE3a, (PU3MUECKasi BEIUYHMHA, 3aKOH, TEOPUS,
HaONIOZICHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIENIb, H3MEPEHHE, NOTPEIIHOCTU
M3MEPEHUI, U3MEPUTEIbHBIE TPUOOPHI, IUPPOBas Ta00paTOPHsI.

Mamemamuxka: Pemienue cuctembl ypaBHeHUl. TpuroHomerpuueckue QpyHKINU:
CUHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOMKIECTBO.
BekTopbl M HX NPOEKUHMH HA OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB. lIpom3BomHble
aneMeHTapHbIX QyHKIMH. [Ipu3Haku nogo0us TPEYroabHUKOB, ONPEAEIICHUE TIIOIAIN
I0CKUX QuUryp u oobema Ted.

Buonozus: >nexTpuuecKue sIBICHUS B )KUBOU MPUPOJE, KOeOaTeIbHbIe IBUKEHUS
B JKMBOM NPHUPOAE, SKOJOTMYECKHE PHUCKH TMpPU MPOU3BOACTBE AJIEKTPOIHEPIHH,
ANIEKTPOMATHUTHOE 3arpsi3HEHHE OKPYXKAIOLIEH Cpeipbl, YJIbTPa3ByKOBas JIHAarHOCTHKA
B MEJIMLIMHE, ONTHYECKHUE SIBJICHUS B dKUBOU NPUPOJIE.

Xumusn: CTpPOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPBIX Tell,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAIIMYECKON PEHIETKH, CIIEKTPaIbHbIN aHAIN3.

T'eozpaghua: MarHUTHBIE TONIOCA 3E€MJIM, 3aJIEKU MArHUTHBIX Py, (POTOCHEMKa
3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua:  TPUMEHEHHE  TOCTOSHHBIX  MAarHUTOB,  DJIEKTPOMAarHUTOB,
ANEKTPOJBUTATEND SIKOOH, reHepaTop MEPEMEHHOI0 TOKA, MHAYKIIMOHHAS M€4b, JIUHUH
ANIEKTpoIiepeaay, 3JIEKTPOJABHUraTelb, pajgap, PagUONPUEMHHK, TEJIEBU30p, AHTEHHA,
teneon, CBU-nieub, yibTpa3ByKoBasi JUAarHOCTHKA B TEXHUKE, MPOEKIIMOHHBIN anmapar,
BOJIOKOHHAsl ONTHKa, COJHEYHas Oarapesi, CIyTHUKOBbIE NPUEMHUKH, sIEpHAs
HHEPreTUKa U 3KOJOTUYECKHUE ACTIEKThI €€ Pa3BUTHS.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA30OBAHUA

OcBoenne ydeOHOTO TmpenMera «®du3MKa» Ha YpPOBHE CpeaHETo OOIIero
obpazoBaHus (yriayOJICHHBIM YPOBEHB) JIOHKHO OOECIEUUTh JOCTHXKCHUE CJICIYIOIINX
JUYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHUS y4eOHOro mnpenMera «DHU3MKa» TOJKHBI
OTpaxxaTb  TOTOBHOCTh M  CIOCOOHOCTh  OOy4YaloIIMXCAd  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHONW BHYTpPEHHEH TMO3ULMEH JIMYHOCTH, CHUCTEMON I[EHHOCTHBIX
OpUEHTALU/, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUI, COOTBETCTBYIOLIUX TPAAUIIMOHHBIM
LEHHOCTSIM POCCHUKCKOr0 O0OIecTBa, PACUIMPEHHE >KU3HEHHOIO ONbITa W OMNbITa
NEeSATENBbHOCTH B IMPOILIECCE peaJu3allid OCHOBHBIX HAIpPaBJICHUI BOCHHUTATEIbHON
NEATEIBbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaaHcKoOro BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKMAHCKONW TMO3MIIMHA OOYYaroMerocss Kak aKTHBHOTO
1 OTBETCTBEHHOI'O YJICHA POCCUICKOTO OOIIECTBa;

MIPUHSITHE TPaIUITHOHHBIX 0O0II[EYEIOBEUECKUX T'YMaHHUCTHYICCKUX
1 JCMOKPATHYECKUX IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTH B HHTEpecax TIPaKIaHCKOIO
o01ecTBa, y4acTBOBaTh B CAaMOYIIPABJICHUU B 00Pa30BaTEIIbHOM OpraHU3aIlNY;

yYMEHHUE B3aUMOJICUCTBOBATH C COITMATLHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIHUSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTAPHOU ¥ BOJIOHTEPCKOM JIEATEIBHOCTH;

2) NMaTpUOTHYECKOT0 BOCTIMTAHUS:
c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA;
[ICHHOCTHOE€ OTHOIIEHHE K TOCYJAPCTBEHHBIM CHMBOJAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 001acTH (PU3UKH U TEXHUKE,

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh  OIICHMBATh CHUTYallUl0 ¥ TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSICh HAa MOpPAJTbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHCIIE
B JICATEILHOCTH YYCHOTO;

OCO3HaHWE TUYHOTO BKJIa/1a B MOCTPOCHHUE YCTONYMBOTO OYAYIIETO;

4) 3CTEeTHYECKOr0 BOCIIMTAHHS:
ACTETUYECKOEC OTHOIIEHWE K MHpPY, BKJIIOYAas SCTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEro (PU3nYecKoil HayKe;
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S) Tpya0oBOro BOCIMTAHMS:

MHTEpEeC K pas3lInyHbIM chepaM MpodheCCHOHAIBHOU JEATeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PM3MKOW M TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP OymyIei
npodeCcCUu U peau30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 0OPa30BaHUIO M CaMOOOPa30BaHUIO B 00J1aCTH (DU3UKH
Ha MIPOTSKEHUU BCEH KU3HM;

6) PK0JI0rH4YecKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH IKOJIOTUYECKOU KYJIBTYPbI, 0OCO3HAHUE TTI00ATBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE W OCYIIECTBJICHHUE JICMCTBUN B OKPYKAKOIIEH CPENE HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

pacUIMpPEHHE OMbITA JEATEIBHOCTH 3KOJOTMYECKONW HAIpPaBICHHOCTH HA OCHOBE
MMEIOIINXCS 3HAHUH 10 (PU3UKE;

7) HeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHMUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HU3HUUECKON HAYKH;

OCO3HaHHE [IEHHOCTH HAYYHOMU JIEITENTHHOCTH, TOTOBHOCTD B IIPOLIECCE M3YUEHUS] (PH3UKU

OCYILECTBIIITh POEKTHYIO U UCCIIEOBATENBCKYIO JESTEIIbHOCTh MHIMBUYAILHO U B TPYIIIIE.

B mporecce nOCTHXKEHHMS JUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMEBI
mo (¢Gu3MKe 9 YPOBHSA CpeaHero oOmero o0pa3oBaHUS Yy  OOydYarolIuxcs
COBEPIIICHCTBYETCS YMOIIMOHAIBHBIA MHTEIJIEKT, MPEANoIararonui copMupoBaHHOCTD:

CaMOCO3HAaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMAaTh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIPABIIEHUS Pa3BUTHUI COOCTBEHHON SMOIMOHAIBHOM C(ephl, ObITH
YBEPEHHBIM B ceOe;

CaMOpEryJIMPOBaHUs, BKIIOYAIOIIETO0 CAaMOKOHTPOJb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTbH 3a CBOE MOBEJICHUE, CIIOCOOHOCTh aJallTUPOBATHCS K SMOLIMOHAIBHBIM
W3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAILlUM, BKJIIOYAIOMICH CTPEMJICHHE K JIOCTHKCHUIO LIEJIH
MU ycClexy, ONTHUMHU3M, WHHUIIMATUBHOCTb, YMEHHE JCHCTBOBAaTh, HMCXOJS U3 CBOUX
BO3MOXKHOCTEH;

AOMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHMMATh HMOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATH €r0 MPHU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K COYYBCTBHUIO
U CONEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHUS
C APYTUMH JIIOJIbMU, 3a00TUTHCS, MPOSBIISATH HUHTEPEC U pa3peiiaTh KOHMOIUKTHI.

METANIPEIAMETHBIE PE3YJIBTATBI

ITo3HaBaTeIbHbIE YHUBEPCAJbHbIC y4eOHbIe [eiiCTBHS
ba3oBble Jornyeckue aeicTBus:

CaMOCTOSTENbHO (POPMYJIHMPOBATh U AKTYaJU3UPOBATH MPOOJIEMY, pacCMaTpUBATh
ee BCECTOPOHHE;
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OTIPENENATh e ACATEIBHOCTH, 33/1aBaTh TApaMETPhl U KPUTEPUHU UX JOCTHKCHHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B PacCMaTPUBACMbBIX (U3NIECCKUX
SIBIICHUSIX;

pa3pabaThiBaTh IUIAH pEUIEHUS NPOOJEMbl C Y4YETOM aHalIW3a HMEIOIIUXCS
MaTepHaATbHBIX M HEMATePUATLHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JCSATEIBHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIHTaTOB
IIEJISIM, OIICHUBATh PUCKHU TIOCIIEACTBUMN ACATEIBHOCTH;

KOOPJIUHUPOBATH M BBHITIOJNHATH PabOTy B YCIOBHSIX PEaJbHOTO, BUPTYAIBHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEATHBHOE MBITINICHUE TP PEIICHUH KU3HEHHBIX TPOOIIEeM.

Ba3oBble uccieaoBaTe/ILCKHeE AeCTBUSA:

BJIAJETh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMH TMOHATHAMH U METOJaMH
bu3nYeCcKO HAYKH;

BJIQZICTh HABBIKAMHU Y4EOHO-HCCIIEAOBATCIIbCKOM W TPOCKTHOUW JCATEIHHOCTH
B oOyactd (U3UKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOHUCKY
METO/IOB pEeIIeHUS 3a7a4 (PU3UUECKOr0 COACPIKAHUS, TPUMEHEHHUIO PA3JIMYHBIX METO/IOB
MTO3HAHUS;

OCYIIECTBJISThH PAa3IMYHbIE BUJIbI IESITEIIBHOCTH 1O MOJIYYSHUIO HOBOTO 3HAHUS, €T0
MHTEpIpETalnU, TPeoOPa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX CUTYyaIUsIX,
B TOM YHCJIE TIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBIIATH MPUYUHHO-CIICJICTBEHHBIE CBSI3U W aKTYaJU3UPOBATh 3aa49y, BBIIBUTATH
TUTIOTE3Y €€ PEeIIeHUs, HaXOIUTh apTYMEHTHI JJIS I0Ka3aTeIbCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAJTM3WPOBATh TIOJIYYCHHBIC B XOJE PEIICHMS 3aJayd Pe3yJIbTaThl, KPUTHUCCKU
OIICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATHh U3MEHEHNE B HOBBIX YCIOBHUSIX;

CTaBUTH U (hOPMYIUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEILHOM JIeITeILHOCTH,
B TOM YHCJIC TIPY U3yUYCHUN (PU3UKH;

JIaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh MPUOOPETCHHBIN OIIBIT;

yMETh  TEPEHOCHTh 3HAaHWA 1O (HU3MKE B  TPAKTHYCCKYIO  00JIacTh
KU3HEEATEIILHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI M3 PA3HBIX MIPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TIOIXO0/IbI U PEIICHUS;

CTaBUTb MPOOJEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undopmanmeii:

BJIAJ€Th HABBIKAMHU TOJAy4YeHHs HWHOOpMaUUK (PUBHUECKOTO  COJACPKAHUS
M3 HCTOYHHUKOB PAa3HbIX THUIOB, CAMOCTOSITEJIBHO OCYIIECTBISATH IIOMCK, aHAJIN3,
CHUCTEMATH3alMI0O W WHTEpIpeTalio HWHGOPMAlUK pa3IMYHBIX BUIOB U  (GopM
MpeACTABIICHMUS;

OIICHUBATH IOCTOBEPHOCTH HH(POpMAITIH;

UCIIOJIb30BaTh CpelicTBa MHGOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
B pCIICHUWM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIMOHHBIX 3aja4
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C coOmogeHueM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepeXeHus, MPaBOBBIX M OTHYCCKHX HOPM, HOPM HH(OPMAIMOHHON
0C30ITacCHOCTH;

CO3J1aBaTh TEKCTHI (PM3UUECKOTO COJICP)KAHMsI B Pa3IHUHBIX (popMaTax ¢ ydeTom
Ha3HA4YCHUS HWHQOpPMAIMK W IEJICBOM ayJIUTOPUH, BBIOUpAs ONTHUMAIBHYIO (GopMy
HPEACTABICHUS U BU3yaIH3allHH.

KoMMmyHuKaTHBHBIC YHHBEpPCAJbHbIE YUeOHbIe AeHCTBUS

Oo0menme:
OCYILIECTBIIATH OOIICHUE Ha ypoKaX (PM3UKH U BO BHEYPOUYHOU JEATEILHOCTH;
pacmo3HaBaTh MPEANOCHIIKA KOHMDIUKTHBIX CUTYAllMi U CMATYATh KOH(MIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCTIOIb30BAHUEM SI3bIKOBBIX

CPEACTB.

CoBMecTHAA 1€ATEJILHOCTD:

IIOHHUMATb U UCIIOJIb30BATh ITPCUMYIIICCTBA KOM&HI[HOIZ J51 HHHHBHHyaJIbHOﬁ pa6OTBI;

BBI6I/IpaTI> TCMATHUKY U MCTOJAbI COBMCCTHBIX I[GﬁCTBPIﬁ C YyUCTOM O6HII/IX HHTCPCCOB,
nu BO3MO)KHO0T€I>1 KaXXJ0ro 4JICHAa KOJIJICKTHUBA,

HpI/IHI/IMaTB IeJIn COBM@CTHOﬁ ACATCIBbHOCTH, OpFaHI/I3OBBIBaTB u KOOpI[I/IHI/IpOBaTB
I[GﬁCTBPIﬁI 10 €€ JOCTUXKCHUIO. COCTABJIATH IIJIAH ,ZIGIZCTBPIIZ, pacipcaciiATb poJIk C YICTOM
MHEHUN YYaCTHUKOB, OOCYK/IaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHHUBATh KAa4U€CTBO CBOCIO BKJIaJa M KaXIOOT'O y‘—IaCTHI/IKa KOMAHJIbI B O6H.[Hﬁ
pE3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

HpGI[J'IaFaTB HOBBLIC HpOCKTBI, OLICHUBATH nacu C IIO3UII NN HOBU3HBI,
OpI/IFI/IHaHBHOCTI/I, HpaKTH‘I€CKOﬁ 3HAYNUMOCTH,

OCYHIGCTBHHTI) ITIOBUTHUBHOC CTpaTeFI/I‘-IeCKOC IIOBCACHUC B paBJ’II/I‘-IHBIX CI/ITyaHHﬂX,
HpOHBHﬂTB TBOpLIeCTBO n B006pa)KeHI/Ie, 6BITB HHHUIINATHUBHBIM.

PeryasiTuBHBIC YHHBEPCAJIbHbIE Y4eOHbIE NeHCTBUA
Camoopranm3amnus:

CaMOCTOSATENIbHO OCYIIECTBIISITH TO3HABATEIbHYIO JAESATENBHOCTh B 00JacTH
(Y3UKH U ACTPOHOMMH, BBISBIISITH IPOOJIEMBI, CTABUTHh U ()OPMYIUPOBATH COOCTBEHHBIE
3a]1a4H;

CaMOCTOSITENIbHO COCTaBJISATh IJIaH PEUICHUS PACUETHBIX U KAUECTBEHHBIX 3ajady,
IJIaH BBIMOJHEHUS TMpPaKTUYeCKOM paboThl C YYETOM HMEIOIIMXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTEHU;

JIaBaTh OLICHKY HOBBIM CHTYallUsIM;

pacuMpATh paMKH y4eOHOro IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHHUI;

JiesaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pelieHue;

OLIEHHMBATh MPUOOPETEHHBIH OIIBIT;
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CrocoOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIUIUU B 00JacTU (PU3KKH,
MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENIbHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb:

JlaBaThb OLICHKY HOBBIM CHUTYyalUsiIM, BHOCUTb KOPPEKTHBBI B JCSITEIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISM;

BJIa/ICTh HaBBIKAMH MO3HABATEIBbHON pedUIeKCHH KaK OCO3HAHUS COBEPIIACMbIX
JEMCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHWM;

UCIIOJIb30BaTh NpPHUEMBI pediekcuu Uil OLUEHKU CUTyallld, BbIOOpAa BEPHOTO
peneHus;

OLICHMBATbh PUCKU U CBOEBPEMEHHO NPUHUMATh PEUICHUS 110 UX CHUKCHUIO;

IPUHUMATh MOTUBBI M apPTYMEHTBI IPYTUX [IPU aHATIU3€ PE3YIbTaTOB ACSATEIBHOCTH.

IIpunsiTue cedst U APyrux:
IpUHUMATh ce0s, TOHUMasi CBOM HEJIOCTATKU U JIOCTOWHCTBA,;
IIPUHAMATh MOTHUBBI U APTYMEHTHI APYTUX [PU aHAIU3E PE3YJIBTATOB JACSATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKY.

IHPEAMETHBIE PE3YJIbTATBI

B npornecce uzydyenust kypca kypca ¢pusuku yriyosneHHoro ypoBHs B 10 kiacce
oOyJaroLuiicss HayYUTCS:

MMOHUMAaTh poJib (PU3UKH B HIKOHOMHYECKOU, TEXHOJIOTMYECKOM, IKOJIOTUYECKOM,
COLIMAJIbHOW M ITHUYECKOM cdepax AedTeIbHOCTH YeNIOBEKa, pojib U MECTO (PU3UKU
B COBPEMEHHOM  HAy4YHOM  KapTUHE  MHPA, 3HAYEHHWE  OINMCATEJIbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM M MPOTHOCTUYECKOW (YHKUMU (PU3HUECKOU
TEOPUH — MEXaHUKH, MOJICKYJSIPHOW (DU3UKH W TEpMOAMHAMHUKH, POJIb (PU3MIecCKOn
TEOpHH B (POPMUPOBAHUU NIPEICTABICHUNA O (PU3HUECKON KapTUHE MUPA;

paznuyaTh YCJIOBHS NPUMEHHUMOCTH MoOJelell (PU3MYEeCKUX Tel M IPOLIECCOB
(ssBIEeHUMI): MHEpLHMATIbHAA CUCTEMA OTCYETa, a0COJIFOTHO TBEPAOE TEJO, MaTepuabHas
TOYKa, PAaBHOYCKOPEHHOE JBWKEHHE, CBOOOJIHOE TMajJeHue, aOCOJIOTHO YIpyras
nedopmanusi, aOCOJIOTHO YIPYyroe W abCOJIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJCIIH
rasa, >KMJAKOCTH 1 TBEPJIOTO (KPUCTAJUIMYECKOT0) TEJIa, UACaIbHBINI ra3, TOUCUHbIN 3apsi/,
OJIHOPOJHOE 3JIEKTPUUYECKOE TIOJIE;

pazinyath yciaoBus (TpaHMIlbl, 00JIACTH) MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB,
MOHUMATh BCEOOIMil xapakTep GyHIAMEHTAIBHBIX 3aKOHOB W OTPAaHUYEHHOCTH
MCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAM3UPOBATh U OOBSICHATH MEXAaHWYECKHE MPOIECChl U SIBJICHUS, UCIOJIB3YS
OCHOBHBIE TIOJIOXKEHUSI M 3aKOHbl MEXaHUKH (OTHOCUTEIBHOCTh MEXaHHYECKOIO
IBIDKEHUS, (OPMYJIbI KMHEMATUKH PaBHOYCKOPEHHOIO JBIKEHUS, MpeoOpa3oBaHUs
lanunes st CKOPOCTH M IIepeMeENeHus], 3aKOHbl HbI0TOHA, MPUHIIMIT OTHOCUTEIBHOCTH
lanunes, 3aKkOH BCEMUPHOTO  TATOTEHHUS, 3aKOHbl  COXPAHEHHS  MMIYJIbCa
Y MEXaHUYECKOM SHEPTHUH, CBSI3b PAOOTHI CHIIBI C HI3MEHEHUEM MEXaHWYECKON DHEPTHUH,
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YCJIOBUSI pPaBHOBECHUSI TBEPAOTO Tea), MPU HSTOM HCIOJIb30BaTh MATEMaTUYECKOE
BBIpQKEHHUE 3aKOHOB, YKa3blBaTh YCJIOBUS TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB:
npeodpazoBanuii ['anuies, BTOporo u TpeTbero 3akoHoB Hbl0TOHA, 3aKOHOB COXpaHEHUS
UMITYJIbCa U MEXaHUYECKON dHEPTHH, 3aKOHA BCEMUPHOTO TSATOTCHHS;

aHaJIM3UPOBATh U OOBSICHATH TEIIJIOBBIC MPOIECCHI U SIBJICHHS, UCIIOJIb3YSI OCHOBHBIC
MOJIOKEHUST MOJICKYJIIPHO-KMHETUYECKOW TEOPHHM W 3aKOHBI MOJICKYJSAPHON (DH3UKH
U TEPMOJUMHAMHUKU (CBSI3b JABJICHUSI WUJCATBHOIO ra3a CO CpEeIHEH KUHETUYECKOU
SHEPruei TEIIOBOTO JIBMKEHUS U KOHIEHTPALMEH €ro MOJIEKYJI, CBA3b TEMIIEpaTyphl
BEILIECTBA CO CPEIHEH KHHETHUECKON IHEPTHEH TEIIOBOTO ABMKEHUS €TI0 YacCTHII, CBSI3b
JABJICHUS MJICTBHOTO Ta3a ¢ KOHIIEHTPaIlMe MOJIEKYJI M €T0 TeMIIepaTypoi, ypaBHEHHE
MenneneeBa—KnamnepoHa, IEpBbIN 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPAHEHUS YHEPTUHU
B TEIUIOBBIX MpOILIeccax ), MPHU TOM UCIOIb30BaTh MAaTEMATUUECKOE BHIPAXKEHUE 3aKOHOB,
yKa3bIBaTh YCJIOBUS NIPUMEHUMOCTH ypaBHeHUs MeHieneeBa—KnaneipoHna;

aHaJIM3UPOBaTh M OOBIACHATH JJICKTPUUECKUE SBIICHHS, HCIOJB3YS OCHOBHBIC
MOJIO’KEHUS U 3aKOHBI AJIEKTPOJAMHAMUKY (3aKOH COXPAaHEHUS AJIEKTPUUYECKOTO 3apsijia,
3akoH KynoHa, mOTeHIHaIbHOCTh AEKTPOCTATUYECKOTO TOJISI, MPUHITUIT CYTEPIIO3UIINT
AJIEKTPUYECKUX TOJIEH, MPU 3TOM yKa3blBasi yCJIOBHUS NMPUMEHUMOCTH 3akoHa KyioHa,
a TaK)K€ IPAKTUYECKH BAXKHBIC COOTHOIICHHUS: 3aKOHbI OMa Uil y4yacTKa IIeNu
U JUIS 3aMKHYTOM JJIEKTpUuYecKou 1emnu, 3akoH Jlxoyns—Jlenna, npasmia Kupxroda,
3akoHbl Dapajes A SIEKTPOIIU3a);

ONMUCHIBaTh (UBUYECKHE TIPOLIECChI M  SBJICHUS, HUCMOJB3YS] BEJIWYUHBI:
MepEMENICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC Te€la WU CUCTEMbI TE€J, CUJIa, MOMEHT
CUJIbI, JIaBJICHHE, TOTCHIMAJIbHAS DSHEPTUsi, KWHETHYECKas HSHEpPrus, MeXaHWudecKas
SHeprusi, paboTa CWIbl, IEHTPOCTPEMHUTEIHLHOE YCKOPEHHME, CHJIa TSKECTH, CHuja
YIOPYroCTH, CUjla TPEHUS, MOIIIHOCTb, SHEPTHS B3aUMOJICUCTBUS Tejla ¢ 3emiiei BOJIM3HU
€€ TOBEPXHOCTH, SHEPrusi ymnpyrou naedopmManvii MmpyKUHbI, KOJUYECTBO TEIUIOTHI,
aOCoJIFOTHAs TeMIieparypa Tena, padoTa B TEPMOJWHAMHKE, BHYTPEHHSISI JHEPTHUS
HJIeaJTbHOTO0 OJHOATOMHOTO Tra3za, paboTa MACaIbHOTO T'a3a, OTHOCUTEIbHAS BIAXKHOCTH
BO3Ayxa, KOIDOUIIMEHT TMOJE3HOTO JEUCTBUSA UACATBLHOIO TEIUJIOBOTO JIBUTATEs;
ANEKTPUUYECKOE TI0JIe, HAMPSHKEHHOCTh AJIEKTPUUECKOTO TMOJsl, HANPSKEHHOCTh MOJIS
TOUYEYHOI'O 3apsijia WM 3apsSKEHHOTO IIapa B BaKyymMe M B JUAJCKTPHUKE, MOTEHIIMAT
AJIEKTPOCTATUUECKOr0 TOJIsl, PA3HOCTh MOTEHUMANOB, AJEKTPOJABMXKYIIAS CHUJIA, CHJIA
TOKa, HAINPsOKEHUE, MOITHOCTh TOKA, RJICKTPUUECKAss €MKOCTh IIJIOCKOTO KOHJIEHCATopa,
CONPOTUBJICHUE yYacTKa IEMU C IMOCJIEAOBATEIbHBIM U TMapajieIbHBIM COCAMHEHUEM
PE3UCTOPOB, SHEPTHUS FIECKTPUUECKOTO OISl KOHJEHCATOPa,;

OOBSICHATh OCOOCHHOCTH TIPOTEKAHHUS (PUBMUECKUX SIBJICHUN: MEXaHUYECKOe
JBIDKEHUE, TETUIOBOE JBIXKCHHUE YaCTHI] BEIIECTBA, TEINIOBOE PaBHOBECHE, OPOYHOBCKOE
nBwkeHue, nuddys3us, wcHmapeHue, KAMCHWE W KOHJCHCAIWs, IUJIAaBJICHUE
W KpUCTAJUIM3allMs, HANpaBJIICHHOCTb  TeIUIONEpedadyu,  DJIEKTpU3alus  Ted,
AKBUIIOTEHIIMAIBHOCTh MOBEPXHOCTH 3aPSIKEHHOTO MPOBOIHUKA;
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MIPOBOANTDH MCCIEAOBAHNE 3aBUCUMOCTU OAHON (PU3UUECKON BEIMYUHBI OT APYTOi
C HCMOJIb30BAaHUEM TPSIMBIX HW3MEPEHUN, MPU ITOM KOHCTPYUPOBATH YCTAaHOBKY,
(UKCUpPOBATh pE3yJIbTaThl MOJIYYEHHON 3aBHUCUMOCTH (PU3UYECKUX BEJIWYUMH B BHJIC
rpa@uKoOB € Y4YeTOM aOCOJIIOTHBIX TMOTPEIIHOCTEH W3MEpPEHUM, Jenarh BbIBOJbI
10 pe3yJIbTaTaM UCCJIEIOBAHUS,

MIPOBOJINTh KOCBEHHBIE M3MEpPEHUs (DU3MYECKUX BEIMYWH, TPU ATOM BBHIOHMPATH
ONTHUMAJIBHBIA METOJ W3MEpPEHUs, OIICHWBATh aAOCOJIOTHBIE U OTHOCHUTEIHHBIC
MOTPEIIHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOAUTH OMNBITHI 1O TMPOBEPKE MPEII0KEHHON THUMNOTE3bl: I[UIAHUPOBATh
AKCIIEPUMEHT, COOMPATh KCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh MOJIyYCHHbBIE
pPEe3yJIbTAThI U JIEJIaTh BBIBOJI O CTATYCE NPEIJIOKEHHON TUITOTE3bI;

coOmro1aTh IpaBuiIa 0€301acHOTO TPyAa MPU MPOBEICHUN UCCIICIOBAHUIA B paMKax
y4eOHOTO HJKCHEPUMEHTa, MPaKTUKyMa U Y4eOHO-HCCIEOBATEIbCKOM W MPOEKTHOMN
JESITETbHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPONCTB U J1aOOpaTOPHOTO
000opyI0BaHuUS;

pemaTh pacyeTHbIC 3aJa4d C SIBHO 33JaHHOM W HESIBHO 3a/JlaHHOM (U3HUYECKOU
MOJICJIbIO: Ha OCHOBAaHUU aHaJN3a YCIOBHUS 00OCHOBBIBATH BHIOOpP (PU3UUECKON MOJIEIH,
OTBEYaroNie TpeOOBaHUAM 3aJauM, MPUMEHSITh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U TOCTYNaThl (PU3MUECKUX TEOpUM TPH HCIOIH30BAHUU MATEMATUYECKUX METOJIOB
peleHus 3a1ay, MOPOBOJMTH pPacdyeTbl HA OCHOBAaHUM HMEIOIIUXCSA JIaHHBIX,
aHaJM3UPOBATh PE3YJIbTATHl U KOPPEKTUPOBATH METO/IbI PELICHHS C YUETOM MOJTYYEHHBIX
pE3yNbTATOB;

pemiaTh KauyeCTBEHHbIE 3a/laud, TPeOylollMe MPUMEHEHHs] 3HaHUM W3 pa3HbIX
pas3nenoB Kypca (U3MKH, a TaKKe HWHTErpallud 3HAHUM U3 JPYTHX MPEIMETOB
€CTECTBEHHO-HAYYHOr0 IIMKJIA: BBICTPAWBaTh JIOTUYECKYIO IIEMOYKY PACCYKICHUIM
C UCTIOJIb30BaHMUEM M3YUYECHHBIX 3aKOHOB, 3aKOHOMEPHOCTEHN M (PU3UUYECKUX SBIICHUN;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX MPHUHIIUIIOB
paboThl U3MEPUTENIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJOTUYECKUX
IIPOLIECCOB;

NPUBOAUTH TPUMEPHl BKJIAJa POCCHUUCKUX U 3apyOekKHBIX YUYEHBIX-(PHU3UKOB
B Pa3BUTHE HAYKH, B 00BSICHEHHUE MPOIECCOB OKPY>KAIOIIETO MUPA, B pa3BUTHE TEXHUKU
U TEXHOJIOTHU;

aHAJIM3UPOBaTh U OILICHUBATh TMIOCJIEACTBHUS OBITOBOM M MPOU3BOJACTBEHHOM
JESTETLHOCTH YEJIOBEKAa, CBSI3aHHOW C (U3WYECKUMM TIPOIECCAaMH, C TIO3UITUI
AKOJIOTUYECKOM 0€30MaCHOCTH, IPEICTABICHU O PAllMOHATFHOM IIPUPOIOIIOIH30BAHUH,
a TAK)KE Pa3yMHOM HMCIIOJIb30BAHUY JOCTUKEHUN HAYKH U TEXHOJIOTUN JJIS1 JAIIbHEUILIETO
Pa3BUTHS YE€ITIOBEYECKOTO OOIIECTBA;

MPUMEHSATh Ppa3InyHble CHOCOOBI paboThl ¢ wuHMOpMaIeln (HUINIECKOTO
COJICp’)KaHHUSI C HCIOJB30BAaHUEM COBPEMEHHBIX HWH(POPMAIIMOHHBIX TEXHOJIOTHH,
MPU 9TOM HKCMOJB30BaTh COBPEMEHHBIE WH(POPMAIIMOHHBIE TEXHOJOTUM IS TOUCKA,
nepepaboTKi W TPEAbSBICHHUS YYeOHOW U HAYYHO-TIOMYJISIPHOM HWHGOpPMAIINH,
CTPYKTYpPUPOBaHUSI M HHTEpHpeTaruu WHOOpPMaLKMK, TMOJYYCHHOM W3 Pa3IMYHBIX
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MCTOYHUKOB, KPUTHUYECKH aHATM3UPOBATH MOJYyYaeMyI0 HH(POPMAIMIO U OLICHUBATH €€
JOCTOBEPHOCTH KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK M HA OCHOBE aHaJIN3a UCTOYHUKA
uHbopMaInH;

NPOSIBIISITh  OPTaHU3AlMOHHBIE M TMO3HABATEIbHBIE YMEHHUS CaMOCTOSTEIHLHOTO
NpUOOpEeTEHUs HOBBIX 3HAHUW B TPOIIECCE BBIMOJHEHUS MPOCKTHBIX M Y4YEOHO-
MCCIICZIOBATEIILCKUX PadoT;

paboTaTh B rpyIie ¢ UCTIOTHEHHEM Pa3JIMYHBIX COIMAIBHBIX POJICH, IIIAHUPOBATD
paboTy TpyIIbl, palUMOHATIBHO PpACHpPEesITh JAEATEIbHOCTh B HECTaHIAPTHBIX
CUTyaIlusX, OIEHWBATh BKJIAJ KaXIOTO U3 YYaCTHHKOB TPYMIBI B PpEHICHHUE
paccMaTpuBaeMOi POOIIeMEI;

NpOSBIATE MOTHBAMIO K  Oyaymiedl mnpodeccHOHanbHONW — ACSTeNTbHOCTU
0 CTICTIHATBHOCTSAM (PH3UKO-TEXHUIECKOTO TPODHIIA.

B nponecce u3yuenuss Kypca ¢usukd yriyoseHHoro ypoBHs B 11 knmacce
0Oy4aroluics HAyUUTCS:

MIOHUMAaTh poJib (U3UKH B DKOHOMHYECKOW, TEXHOJOTMYECKOM, COIMANIbHOU
U 3THYECKON cepax NesTeIbHOCTH YeJIOBEKa, POjb U MECTO (PU3UKH B COBPEMEHHOM
HAay4YHOH KapTUHE MHUPA, POJIb ACTPOHOMHUHU B NPAKTUYECKON NEATEIBHOCTH YEIOBEKA
U JIBHEHMIIEM  HAyYHO-TEXHUYECKOM  Pa3BUTHH, 3HAYEHUE  OINHCATEIBHOM,
CUCTEMATU3UPYIONIEH, OOBSICHUTEIBHOW M MPOTHOCTHYECKOW (YHKIMM (uzndeckon
TEOPUU — DJIEKTPOAVMHAMUKH, CIELUAIBHOM TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOW
¢u3uky, poap (pU3NUECKO Teopuu B (GOPMHPOBAHUU IMPEACTABICHUN O (PHU3UUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOM KapTUHBI MHpa B OOIIEM psay COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHAN O PUPOJIE;

pa3ianyaTh YCIOBUS NPUMEHUMOCTH MoOJeleld (QU3NYEeCKUX Tel U IMPOILECCOB
(sB7EHUI): OJHOPOJHOE DJIEKTPUUECKOE M  OJHOPOAHOE MArHUTHOE  IOJIS,
rapMOHUYECKHE KOJIeOaHUsl, MAaTEMaTUYECKUA MASTHUK, HWACAIbHBIA MPYKUHHBIN
MasiTHUK, TAPMOHMYECKUE BOJIHBI, MJI€AbHBIN KOJIeOaTENbHbIN KOHTYp, TOHKas JIMH34,
MOJIENEN aTOMa, aTOMHOTO S/Ipa U KBAHTOBOM MOJENIH CBETA;

pazinyath yciaoBus (TpaHMIlbl, 00JIACTH) MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB,
NOHMMATh BCEOOIIMH XapakTep (yHAAMEHTAJIbHBIX 3aKOHOB U OTPaHHMYEHHOCTb
WCIIOJIb30BaHMUs YaCTHBIX 3aKOHOB;

aHAIU3UPOBATh U OOBACHSTH ANEKTPOMArHUTHBIE MPOIECCHI U SIBJICHUS, UCTIOJIb3YS
OCHOBHBIE TIOJIOKEHHsI M 3aKOHBI DJJEKTPOAMHAMMKHA W CIIELUAJIBbHOM TEOPHUH
OTHOCUTEJIBHOCTH (3aKOH COXpaHEHHUs AJIEKTPUYECKOro 3apsaa, cuia Amriepa, cuiia
JlopeHnia, 3akOH DJJIEKTPOMAarHUTHOM WHAYKUMH, mnpaBwio Jlenma, cBsizp JOJIC
CaMOMHIYKIIMH B 3JIEMEHTE JIEKTPUUYECKOU LENN CO CKOPOCTHIO N3MEHEHUS CHJIbI TOKA,
MOCTYJIAThl CIIEIUAIBHON TEOPUU OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBaTh MU OOBACHATH KBAHTOBBIE MPOLIECCHl M SBJICHUS, HCIOJIb3YS
MOJIOKEHUSI KBAaHTOBOW ¢u3uku (ypaBHeHHe JuHITEHa M pororddexra, mepBoiid
Y BTOPOM mocTynatel bopa, NpuHLIMI COOTHOIIEHUS HeompeaeneHHocTel ['eitzenoepra,
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3aKOHBI COXPAHEHUS 3aPSOBOTO M MACCOBOTO YHCEN W DHEPTUU B SACPHBIX PEAKIIHSIX,
3aKOH PaJMO0aKTUBHOIO pacnaja);

OMHCHIBATh (PU3MUYECKHE TPOIECCHl W  SBICHUS, WCHOJIb3YS BEJIMYUHBIL:
HANPSDKEHHOCTh  3JIEKTPUYECKOTO TMOJIs, MOTEHLUAN AJIEKTPOCTATUYECKOTrO IO,
Pa3HOCTh TOTEHIMATIOB, DSJIEKTPOABMKYINAsS CWIA, HHAYKIHMS MAarHUTHOTO TIOJIS,
MarHUTHBIA TOTOK, CHJIa AMIiepa, WHAYKTUBHOCTb, OJEKTPOABMXKYIIAs Cuja
CaMOMHIYKIIMH, DHEPTUsi MAarHUTHOTO TOJIA NMPOBOJHHMKA C TOKOM, PEISTUBUCTCKUUN
UMITYJIbC, TIOJTHASI DHEPTHSs, SHEPTUS MOKOSI CBOOOJHON YACTHUIIbI, SHEPTUS U UMITYJIbC
(hoTOHA, MaccOBOE YMCIIO U 3apsil S/ipa, SHEPTHS CBA3M SAPa;

OOBSACHITH OCOOEHHOCTH MPOTEKaHUS! (PUINYECKUX SIBICHHM: AJIEKTPOMArHUTHAs
UHAYKIUS, CAMOUHYKIMS, pe30HAHC, UHTep(EepeHIs BOIH, AUpaKLUs, AUCTIEPCHUs,
MOJIHOE€ BHYTpPEHHee oTpaxeHue, dhorolrnexkrpudeckuii 3¢pdext (poTodrddekt), anbda-
u Oera-pacmnaibl s1ep, raMmma-u3iaydeHue sjaep, Pu3nyeckue IpUHIMIBI CIIEKTPAIIBHOTO
aHanu3a u paboThI Ja3epa;

OTIpEeIENATh HAMPaBJIEHNE UMHIYKIIMK MarHUTHOTO TOJIs IPOBOJIHUKA C TOKOM, CHITBI
Awmmnepa u cuisl JIopenna;

CTPOUTh HU300paKEHHE, CO3/]aBaeMOe IUIOCKUM 3€pKajioM, TOHKOW JIMH30M,
U PACCUUTHIBATDH €r0 XapaKTEPUCTUKU;

MIPUMEHSATH OCHOBOITOJIATAIONINE ACTPOHOMHUYCCKHE TOHSTHS, TEOPHH W 3aKOHBI
JUTSI aHalM3a W OOBSCHEHUS (PU3WYCCKUX MPOIECCOB, MPOWCXOAAIMNX B 3Be3/ax,
B 3BE3/IHBIX CHCTEMaX, B MEXKTATaKTHIECKOH Cpeie; IBMKEHUS HEOCCHBIX TEII, SBOIOIINN
3Be3]1 M BeenenHoi;

MIPOBOJIUTH UCCJICTOBAHNE 3aBUCUMOCTEH (PM3UIECKUX BEIIMYUH C UCTIOIb30BAHHEM
MPSAMBIX U3MEPEHUMN, TIPU dTOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YIbTATHI
MOJIYYCHHOW 3aBHUCHUMOCTH (U3MUYECKMX BEIMYMH B BHAEC TpadUKOB C YIETOM
aOCOJIIOTHBIX ~ TIOTPEIIHOCTEH HW3MEPEHMH, JeJlaTh BBIBOALI TI0  pe3yjbTaTaM
WCCIICZIOBAaHUS;

MIPOBOJIUTHh KOCBEHHBIC M3MEpPEHUS (DU3NYCCKUX BEIMYMH, TIPU 3TOM BHIOMpATH
ONTUMAJIbHBIA METOJ H3MEpPEHUs, OIICHUBATh aOCOJIIOTHBIE U OTHOCHTEIIbHbBIE
MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

POBOJUTH ONBITHI IO TIPOBEPKE TNPEIJIOKEHHOW THUIMOTE3bl: IJIAHUPOBAThH
AKCIIEPUMEHT, COOMPATH KCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIU3UPOBATH MOJTyUYCHHbIE
PE3yNbTaTHI U ACNATh BBIBOJ O CTATyCE MPEI0KEHHON TUITOTE3HI;

OTHMCHIBATH METO/IBI MMOTYUYEHHUS HAyYHBIX aCTPOHOMUYECKUX 3HAHUIA

coOmro1aTh TpaBuiIa 6€30MacHOTO TpyAa MPU MPOBEICHUN UCCIICTOBAHUM B paMKax
y4e0HOTO HKCIEPUMEHTa, MPaKTUKyMa U Y4eOHO-MCCIIEOBATEIBCKON U TPOEKTHOU
ACSITEIBHOCTH C WCIOJh30BAaHUEM HW3MEPUTENBHBIX YCTPOMCTB U J1a00OpaTOPHOTO
o00opy10BaHuUS;

peuiath pacyeTHbIE 3aJa4ydl C SBHO 3aJaHHON M HESIBHO 3aJaHHOM (hU3WUYECKOU
MOJICJTbIO: Ha OCHOBaHHMH aHAJIM3a yCIOBUS BEIOMPATh (PM3UYECKIE MOJIEIH, OTBEYAIOIIINE
TpeOOBaHUAM 3a7a4M, MPUMEHATHh (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThI
(UBUYECKUX TEOPU MPU HMCIOJIB30BAaHMM MAaTEMaTHYECKHX METOJOB PEIICHMsS 3ajad,
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MIPOBOJIUTH PACUYEThl HA OCHOBAHWW MMEIOIIUXCS JAaHHBIX, aHATH3UPOBATh PE3YJIbTATHI
U KOPPEKTHUPOBATH METO/bI PEIICHUSI C YUETOM IMOJTYYEHHBIX PE3yJIbTATOB;

pelath KaueCTBEHHBbIC 3a/ladd, TPeOyIolIue NpPUMEHEHUS 3HaHUW U3 pa3HbIX
paszie’oB Kypca (U3MKHM, a TakkKe HWHTErpallud 3HAHUM U3 JAPYTUX MPEeIMETOB
€CTECTBEHHO-HAYYHOTO IIMKJAa: BBICTPAWBATh JIOTMYECKYIO IIEMOYKY pPacCyKICHUMN
C UCIOJIb30BaHMEM M3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M PU3NYECKUX SBIICHUM;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS OCHOBHBIX MPHUHIUIIOB
paboThl U3MEPUTENbHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB M TEXHOJOTUYECKHUX
IPOIIECCOB,

OPUBOJUTH TPUMEPHl BKIAJa POCCUUCKUX U 3apyOekKHBIX Y4YEHBIX-(PU3UKOB
B pa3BUTHE HayKH, B 00BICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

aHAJIM3UPOBaTh U OILIGHUBATh TMOCJIEACTBUS OBITOBOM U MPOU3BOJACTBEHHOM
ACSTEIbHOCTH YENIOBEKAa, CBS3aHHOW C (DU3MUECKUMHU TPOIECCaMM, C TO3UIIHA
HKOJIOTMUYECKOI O€30MMaCHOCTH, MPECTABICHUH O PAIIHOHATBHOM MIPUPOAOIOIE30BaHNUH,
a TaK)Ke pa3yMHOM UCIOJIb30BAaHUU JTOCTIXKEHHUM HAYKU M TEXHOJIOTUHM JIJIs TaJIbHEHIIIEro
Pa3BUTHUS YETIOBEUECKOTO OOIIEeCTRA,;

OPUMEHSTh pa3idyHble CHOCOObl PaboThl ¢ uH(OpManuend QPU3NIECKOro
COJICp)KaHUSI C WCIOJb30BAHMEM COBPEMEHHBIX HWH(OPMAIMOHHBIX TEXHOJOTHIA,
IpH ATOM HCIOJIH30BaTh COBPEMEHHbIE MH(DOPMAIIMOHHBIE TEXHOJIOTHU JIs TIOWCKA,
nepepaboTKh M TPEeAbSBICHUS Y4eOHOW M HAyYHO-TOMYJISIpHOM UHGOpMAIINH,
CTPYKTYPUPOBAHMSI W WHTEPIPETAIIUA HWHPOPMAIUHA, TIOJYYCHHOH W3 Pa3IMIHBIX
MCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATH MOJIy4aeMyl0 MH(GOPMAIIMIO U OIIEHUBATH €€
JI0OCTOBEPHOCTH KaK Ha OCHOBE MMEIOIIUXCS 3HAaHUH, TAaK M HA OCHOBE aHaIN3a UCTOYHUKA
uH(pOpMALINK;

NPOSIBJISITH OPTaHU3AIMOHHBICE W TIO3HABATENIbHBIE YMEHHS CaMOCTOSTEIHLHOTO
MpUOOPETEHUSI HOBBIX 3HAHWM B TPOIECCE BBITIOJIHEHUS] TPOCKTHBIX U Y4eOHO-
HCCIIEI0BATENbCKUX padoT;

paboTaTh B rPYIINE C UCIIOTHEHUEM PA3IMYHBIX COIMATIBHBIX POJICH, TUTAHUPOBATH
paboTy TpyNIbl, palMOHATIBLHO pPACHpPEnesaTh JeATEeIbHOCTh B HECTaHAAPTHBIX
CUTyallMsIX, OIICHWBATh BKJIQJ KAKIOTO W3 YYACTHHUKOB TPYIIBl B PEIICHUEC
paccMaTpuBaeMoOil MpoOIJIeMBbI;

MNpOSIBJISITh  MOTHBALMIO K  Oynymedl mpodeccHoHanbHON — AesTeNbHOCTH
0 CTHEIMATBHOCTAM (PHU3UKO-TEXHUIECKOTO TIPODUIIAL.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumeHnoBanue
Ne KommuaectBo OCHOBHBIE BUIIBI 1€ATEIHLHOCTH
pa3aeiioB U TEM [IporpammHoOE copeprKaHue
n/m 9acoB 00y4aronmxcs

y4eOHOTO MpeaMeTa

Pa3znen 1. Hayunblii MeToa It

O3HAHHUS PUP

01bI

1.1

Hayunsiit meton
IIO3HAHUA IIPUPOIBI

6

®uznka — pyHIaMEeHTalbHAs HAayKa

o npupoe. HayuHblit MeTO] MO3HAHUS
¥ METOJIBI UCCIICTOBAHMS (PU3NUECKIX
SIBJICHUU.

DKCHEPUMEHT U TEOPUS B IPOLIECCE
no3HaHus npupoabl. HaGmtonenue

U DKCTIEPUMEHT B (hU3HKE.

Cnioco6b!1 u3mMepenus GU3nIecKux
BEJTMYMH (aHAJIOTOBBIE U IIU(PPOBHIE
U3MEPUTETBHBIC IPUOOPHI,

[TorpentHocTn U3MepeHU HU3MIESCKIX
BEUYMH (a0COIOTHAS U
OTHOCUTEIIbHASA).

MopenupoBanue GU3NIECKUX SIBICHUN
U TIPOLIECCOB (MaTepuaabHas TOUKa,
a0COJIFOTHO TBEPIO0E TEJIO, UacaTbHas
J)KUJIKOCTh, UJCAJIbHBIN a3, TOUCUHbBIN

3apsin). ['unoresa. Gu3nveckuii 3aKoH,

KOMIIBIOTCPHLIC JaTYNKOBBIC CI/ICTCMBI).

VYyacTue B AMCKYCCUH O POJIU
(dbuznyeckoit Teopuu B PopMUPOBaHUU
MPEACTABICHUM O PU3UUECKON KapTHHE
MHUpa, MeCTe PU3NUECKON KapTUHBI
MUpa B 0OLIEM PsITYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEACTABICHUM
O MPUPOJE.

N3yyeHue NOHATHIN «TUIIOTE3a,
«puznueckuii 3aKoH», «puznueckas
TEOPUD».

PaccmoTpenue rpaHul MpUMEHUMOCTH
(hbU3UIECKUX 3aKOHOB.

CpaBHeHue u3MepeHui pu3ndecKkux
BEJIMYMH MPY MOMOIIU aHAJIOTOBBIX

U IIU(POBBIX U3MEPUTETHHBIX
puOOPOB, HATIPUMED, IPU U3MEPECHUH
CHUJIBI TOKA M HAIIPSIKEHUS B 1IENH
MOCTOSTHHOT'O TOKA MPU MOMOIITH
aHAJIOTOBBIX U ITU(POBBIX




IPaHULbI Er0 IPUMEHUMOCTH.
duznueckas Teopusl.

Ponb u MecTo ¢usnku B popMUpOBaHUU
COBPEMEHHOW HAYYHOM KApTUHBI MUPA,
B [IPAKTUYECKOU AEATEIBHOCTH JIFOIEU

U3MEPUTEILHBIX TPUOOPOB.

OcBoenue croco00B OLEHKH
MOTPEIIHOCTEN U3MEPEHHUM.

OcBoeHME OCHOBHBIX MTPHUEMOB PabOTHI
¢ udpoBoii 1aboparopuei 1mo husuke,
HaIpuMep, IpU U3MEPEHNN (PU3NIECKIX
BEJIMYMH MPU MTOMOIIY KOMITBIOTEPHBIX
JATYUKOB

Hroro no pazaeny 6
Pa3nea 2. MexaHnuka
2.1 | Kunemaruka 10 MexaHn4ueckoe ABUKEHHUE. [IpoBeneHne KOCBEHHBIX U3MEPEHUI

OTHOCHTEIBHOCTh MEXaHUYECKOTO
nBmwxkeHnsa. CucremMa oTcuera.

[Ipsmast u 0OpaTHas 3a]1a4u MEXaHUKH.
Pannyc-BexkTop MaTepuaabHON TOUKH,
€ro MPOEKIUU HA OCU CUCTEMBI
koopauHat. Tpaekropus.
[lepemenienue, CKOpocTh (CpeaHss
CKOpPOCTbh, MTHOBEHHAsI CKOPOCTh )

U YCKOpPEHHE MaTepUaIbHOW TOYKH, UX
MPOEKIUH HA OCH CUCTEMbI KOOP/IUHAT.
CrioxeHne nepeMenieHni U CI0KEHHE
CKOPOCTEM.

PaBHOMEpPHOE U paBHOYCKOPEHHOE
MPSIMOJIMHEWHOE JIBUKECHUE.
3aBUCHUMOCTbh KOOPAUHAT, CKOPOCTH,
YCKOPEHUSI U TyTH MaTepUaIbHON TOUKU

MIHOBEHHOM CKOPOCTH M YCKOPEHUS
TeJa, B TOM YUCJE YCKOPEHUs
CBOOOJHOTO MaJCHUs, POBECHUE
VICCJIEIOBAHMSI 3aBUCUMOCTEN MEXITY
(bU3MYECKUMU BETUUMHAMU (ITyTH

OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKEHHUH, IEPUOAa 0OpaleHUs
KOHUYECKOTO MAsITHUKA OT €T
MapaMeTPOB) U OMBITOB MO IPOBEPKE
MPEIJIOKEHHOU TUITOTE3bI

IIPU U3yYEHUH PABHOYCKOPEHHOIO
NPSMOJIMHEWMHOTO IBH>KEHMS, ABUKEHUS
Tesa, OPOILIEHHOTO TOPU30HTAIBHO,
JBUYKEHUS TeJa M0 OKPYKHOCTH

C IMIOCTOSTHHOM 110 MOJYJIFO CKOPOCTBIO.
OnpeneneHuie aOCONMIOTHBIX




OT BPEMEHHU U UX rpaduku.

CBobOoHOE TazieHne. Y CKOpeHue
CcBOOOIHOTO MajieHus. [IBukeHue Tena,
OpOILIEHHOTO MO/ YTIIOM K TOPU30HTY.
3aBHUCHUMOCTh KOOPAUHAT, CKOPOCTHU

U YCKOPEHUS MaTepUaIbHON TOUKU

OT BPEMEHH U UX TpadUKH.
Kpusonunennoe nsmxenue. /[prmxenune
MaTepuaIbHONU TOYKU MO OKPYKHOCTH.
YrnoBas v nuHEHHAs CKopocTh. llepuon
Y 4acToTa oOpalieHus.
[lenTpocTpemutenbHoe (HOPMaIbHOE),
KacaTelbHOE (TaHTeHIIUATLHOE)

Y TIOJTHOE YCKOPEHHE MaTepHaJIbHOM
TOYKH.

TexHuueckne ycTpoicTpa

Y TEXHOJIOTUYECKHUE MPOLIECCHI:
CIIUIOMETP, ABMKEHUE CHAPSAIOB,
LEHbIE, IIECTEPEHYAThIE U PEMEHHBIE
nepenayn, CKOpOCTHBIC TN THI

Y OTHOCUTEIBHBIX MOTPENTHOCTEN
U3MEpPEeHUI (PU3MUECKUX BEITHYUUH.
OneHka rpaHul NOTPEMIHOCTEN.
N3ydyeHne Moaenu CUCTEMBI OTCUETA,
CpaBHEHUE yTEU, TPACKTOPHU,
CKOPOCTEU IBUKEHUS OJJHOTO U TOTO K€
T€Jla B Pa3HBIX CUCTEMaX OTCUETA.
AHanu3 pa3HbIX CIOCOOOB
WCCJICIOBAHUS JBUKCHUM.
PaccMoTpenue npenenbHoro nepexoaa
Y U3MEPEHNE MTHOBEHHOU CKOPOCTH.
MonenupoBaHue npeodpa3oBaHus
JIBH>KEHUH C UCIIOJIb30BAHUEM
MEXAHU3MOB, U3YUEHHUE
npeoOpa3oBaHus YTII0OBOM CKOPOCTH

B PEIYKTOPE.

AHanu3 HarpaBJI€HUs] CKOPOCTH

MIPU JBUKEHUU IO OKPYKHOCTH.
Pemenune pacueTHbIX 3a/1a4 € SIBHO
3aJJaHHOW U HESBHO 33/IaHHOM
(hU3UYECKOM MOJIEITBIO

C UCTI0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyYJT KHHEMATHUKH.

Pemenre kauecTBEHHBIX 3aj1a4,
TPeOYIOUTUX TPUMEHEHUS 3HAHUM

10 KHHEMATHUKE.

OObsicCHEHUE YCTPOWCTBA U TIPUHITUTIA




JEUCTBUS CIIUJIOMETPA, LEMHBIX,
HIECTEePEHYATHIX U PEMEHHBIX Iepeaady,
CKOPOCTHBIX JTU(DTOB.

OObsicHEHUE TBMKCHHS CHAPSIIOB.
OmnpenenenHue yciaoBUN TPUMEHUMOCTH
Moenel GU3NIeCKUX Tell ¥ TPOIIECCOB
(s1BJIEHU): MaTepUalibHas TOYKA,
PaBHOYCKOPEHHOE JIBHXKCHUE,
CBOOOIHOE TaJICHUE.

Brinonxnenue yaeOHbIX 3aaHUN

Ha aHaJIu3 MEXaHWYECKUX MPOIECCOB
(s1BJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHUN U 3aKOHOB
KUHEMATUKW: OTHOCUTEILHOCTD
MEXaHUYECKOTO JBIKEHUS, POPMYIIbI
KMHEMAaTUKH PAaBHOYCKOPEHHOTO
JBIDKEHUS, peoOpazoBanus [anues
JUJIS CKOPOCTH U TIEPEMEILICHHUS.
Hcnons3zoBanue I T-texnonornii

npu paboTe ¢ T0NOJIHUTETbHBIMU
HMCTOYHUKAMU HH(POPMAIIUH TI0 TEME,
X KPUTUYECKHUM aHAJIN3 U OLICHKA
JIOCTOBEPHOCTHU

2.2

JlnHamuka

10

[Tepseb1it 3akoH HproTOHA.
NuepruanbHble CUCTEMBI OTCYETA.

[IpuHumn oTHOCUTENBHOCTH [ anuies.

HGI/IHepHI/IaHBHBIe CHUCTCMBI OTCUCTA

[IpoBeneHme KOCBEHHBIX U3MEPEHUIN
PABHOJICMCTBYIOIIEU CHUJT

1 Kod(ppuiineHTa TpeHUs CKOJIbKECHUSI,
MIPOBEJICHUE MCCIICOBAHUS




(ompeneneHue, IpuMephI).

Macca tena. Cuna. [IpuHuun
CYyHEPHO3ULINU CHUII.

Bropoiu 3akon HeroToHa

JUISI MATEPUAIIBHOM TOYKH.

Tperuit 3akoH HeroToHA

TSl MAaTEPUATIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS.
OKBHUBAJICHTHOCTb TPABUTALIMOHHON

Y UHEPTHOM MacCBhl.

Cuna TsxecTd. 3aBUCUMOCTh YCKOPEHUS
CcBOOOIHOTO IMaJ€HUS OT BBEICOTEI

HaJl TOBEPXHOCTBIO IUIAHETHI U

OT reorpauyecKou MUPOTHI.
JIBroKeHne HeOECHBIX TEN U UX
CIyTHUKOB. 3akoHbl Kerepa.

[TepBast kocMu4eCcKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Bec Tena, 1BuxKyIerocs ¢ yCKOpeHUEM.
Cuna tpenus. Cyxoe Tpenue. Cuiia
TPEHUS CKOJIBKCHUS U CUJIa TPEHUS
nokos. Koagdumuent tpenus. Crna
COTNIPOTUBJICHUS TIPH JBUKCHHUU Tejia

B )KMIKOCTH WJIM ra3e, €€ 3aBUCUMOCTD
OT CKOPOCTH OTHOCUTEIIBHOTO
JIBUKCHUSI.

JaBnenue. I uagpocrarnueckoe
napnenue. Cuna Apxumena.

3aBUCUMOCTEH (PU3MUECKUX BETUUHH
(cun ynpyrocTu, BO3HUKAIOIIHUX

B IPY>KMHE U pE3UHOBOM 00pasle,

OT uX JiepopMaIviun) U OINBITOB

10 TIPOBEPKE MPEIITOKCHHON TUTTOTE3bI
IIPY U3Y4YECHUU JIBUKEHUS OpycKa

110 HAKJIOHHOM TIJIOCKOCTH, JBVKEHUS
CUCTEMBI CBA3aHHBIX TeJI, AehOopMaIiu
TeIL.

Onpenenenue aOCOIOTHBIX

¥ OTHOCHUTEJIBHBIX TTOTPEITHOCTEH
U3MEPCHUI (PU3HUCCKUX BETHYUNH.
OueHka rpaHul] NOTPEIIHOCTEN.
HccnenoBanue NBKCHHSI CHCTEMBI TE,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
JIerKui OJIOK, IBUKEHUS OpycKa

10 HAKJIOHHOM TIOCKOCTH

C MePEMEHHBIM KOA(PDUITMEHTOM TPEHUS,
JBIDKEHUS TPy3a Ha Bally C TPEHUEM.
HaOmronenne nBryXeHNs Tel

B MHEPITUATBHBIX U HCMHEPIIHATbHBIX
CHUCTEMaxX OTCUEeTa, HallpuUMep, KaueHUS
JBYX IMWJIWHIPOB WJIU IIAPOB Pa3HON
MacChl C OJJMHAKOBBIM YCKOPEHHEM
OTHOCUTEJILHO HEMHEPIIUATBLHOMN
CHCTEMBI OTCYETA.

N3yyenune neHTpoOeKHBIX MEXaHU3MOB.
CpaBHEHHE CUJI TPEHUS TTOKOSI, KAUCHUS




TexHuueckue YCT‘pOfICTBa " CKOJIB)KCHM.

N TCXHOJIOTHYCCKUC ITPOLCCCHI: Pemenue PaCUCTHBIX 3a1a4 C IBHO
IIOJIIUITHUKH, IBUXKCHHUC SaﬂaHHOﬁ N HCABHO SaI[aHHOﬁ
HCKYCCTBCHHBIX CIIYTHHUKOB (1)I/I3I/ILIGCKOI7I MOACIIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyYJ KUHEMATUKU U TUHAMUKHU.
Pemienne kauecTBEHHBIX 3aj1a4,
TpeOYIOIUX TPUMEHEHUS 3HAHUN

110 KHHEMATUKE U TUHAMUKE.
OOBsiCHEHHE YCTPOMCTBA U TIPUHIIUTIA
JEUCTBUS MOAIIUITHUKOB.

OOBsiCHEHUE JBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Onpenenenue ycioBUHA NPUMEHUMOCTH
Moenel GU3NIeCcKuX Tell ¥ MPOLIeCCOB
(s1BeHUI): MHEpLUATIbHAS CUCTEMA
oTcueTa, MaTepHuaibHas TOUKa,
a0CoOMIOTHO yripyras nedopmariusi.
BrlinonHenne yueOHbIX 3aaHHi

Ha aHaJIN3 MEXaHUYECKUX ITPOLIECCOB
(s1BJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHUN U 3aKOHOB
JIMHAMUKU: TpHU 3akoHa Her0TOHA,
MIPUHIIAI OTHOCUTEIILHOCTU

[Manunes, 3aKOH BCEMUPHOTO
TATOTCHMUSI.

Pabota B rpynmax npu o0Cy>KIeHun
BOITPOCOB MEXIPEIMETHOTO XapaKTepa




(Hampumep, 1o Teme «/IBmKeHune
B IIPUPOJIC»)

2.3

Crartuka TBEpAOIro
Tena

AGCOJIIOTHO TBEPJI0€ TETIO.
[TocTtynarenbHOE M BpamareibHOe
JNBH)KEHHUE TBEPAOTO Tena. MOMEHT
CHUJIbI OTHOCHUTENIBHO OCH BPAILICHHUS.
IInedo cumbl. CnoKeHuEe CHl,
IIPUJIOKEHHBIX K TBEPIOMY TEILY.
LlenTp TsKECTH TETA.

VY cnoBus paBHOBECHS TBEPIOIO TEIA.
YcToitunBoe, HEyCTOMYUBOE,
0e3pa3InyHOE PaBHOBECHE.
TexHuueckue ycTpoucTaa

Y TEXHOJIOTHYECKUE MPOLIECCHI:
KPOHIUTENH, CTPOUTEIbHBIN KPaH,
pelieTyaTbie KOHCTPYKUUN

[IpoBeneHue uccien0BaHus yCIOBUI
paBHOBECHS TBEPJOTO TEJA, UMEIOIIETO
OCh BpalllEHU; KOHCTPYHUPOBaHUE
KPOHIITEMHOB U Pacy€eT CUJI YIIPYTOCTH;
U3y4YeHUE yCTOMYMBOCTHU TBEPOTO TeNa,
MMEOILIETO IUIOIIA/lb OIIOPHI.

Pelenue pacueTHbIX 3aa4 C SBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(hU3UYECKO MOJIEIBIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (OpMyJ CTaTUKHU.

Peliennie kauecTBEHHBIX 3a/a4,
TPeOYIOLINX MPUMEHEHU S 3HAHU I

IO CTAaTHKE.

OObsicHEeHUE yCTpOICTBa

Y IPUHIUIIOB IEVCTBUS KPOHIITENHA,
CTPOUTENIBHOTO KpaHa, PeIIeTyaThixX
KOHCTPYKLUU.

Onpenenenue ycioBUid MPUMEHUMOCTH
Mojenel GpU3NIECKUX Tes: aOCOJIFOTHO
TBEPJIOE TETO.

BrinonHeHne yueOHbIX 3aaHHi

Ha aHAJIN3 MEXaHUYECKHUX MPOILIECCOB
(sIBJIEHHIT) C UCTIOJIL30BAHUEM
OCHOBHBIX MOJIOKEHUW U 3aKOHOB




CTaTHUKU: YCIIOBUA PABHOBCCUA TBCPIOTO
TCJ1a

24

3aKOHBI COXpaHCHHU: B
MCXaHHUKC

10

Nmnyneec MaTepuanbHON TOUYKH,
CHUCTEMBI MaTEpPUAIbHBIX TOUEK. LIeHTp
MacC CUCTEMBI MAaTEPUAIbHBIX TOYEK.
Teopema 0 IBMKEHUU LIEHTPA Macc.
NmMnynbce cuiabl 1 B”3BMEHEHUE UMITYJIbCA
Tena.

3aKOH COXpaHEHUS UMITyJIbCa.
PeaktuBHOE nBUXEHUE.

MoMeHT uMnysibca MaTepUaJIbHOU
Touku. [ IpencraBnenue o coxpaneHun
MOMEHTA UMITYJIbCa B IIEHTPATIbHBIX
MOJISIX.

PaboTa cuibl Ha MaJIOM ¥ Ha KOHEYHOM
nepemMetennu. I'paduueckoe
npeAcTaBieHue pabOThl CUIIBI.
MOIIHOCTh CUIIBI.

Kunernueckas sneprus MaTepuaibHON
Touku. Teopema 00 U3BMEHEHUH
KUHETHUYECKOU IHEPTUU MAaTEPUATTbHOU
TOYKH.

[ToTeHnmanbHbIe U HENOTEHIIMAIBHBIE
cunbl. [loTeHIManbHas SHEPrusl.
[ToreHumanbHast SHEPTUS YIIPYTO
nehOpMUPOBAHHOMN NPYKUHBI.
[ToreHuManbHas YHEPTUs TENA

[IpoBeneHrne KOCBEHHBIX U3MEPEHUI
MMITYJIbCA T€JIa, KHHETUYECKOU

Y MIOTCHIMAJIBHON YHEPIUU TEIIa,
MOIIHOCTH CHJIbI; IIPOBEICHUE OIBITOB
I10 MIPOBEPKE MPEATI0KEHHOU TUITOTE3BI
MIPY U3YYEHUH PABHOYCKOPEHHOTO
MPSAMOJIMHEWHOTO JBUKECHUS

Y B3aUMOJICHCTBUSA TeJl.
Onpenenenue aOCOTIOTHBIX

Y OTHOCUTEJIBHBIX MOTPEIIHOCTEN
U3MEpPEHUHN PU3NYECKUX BEIUYHH.
OneHka rpaHul NOTPEMHOCTEN.
IIpoBeneHue skcnepuMeHTa

110 CPABHEHUIO U3MEHEHHUSI UMITYJIbCA
TeJa ¢ UMITYJIbCOM CHUJIbl, U3MEHEHHUSI
MOTEHITUATBHON SHEPTUU TIPY>KUHBI

C pabOTOM CUJIbI TPEHHUS.
HccnenoBanue coxpaHeHUs UMITYJIbCA
MpU yIPYroM B3auMOJEHCTBUH,
COXpaHEHUSs FHEPTUU IPU CBOOOTHOM
MaJICHUU.

Omnpenenenue paboThl CUITBI TPEHUS
NpU JBUKEHUU TeJla M0 HAKJIOHHOU
IJIOCKOCTH.

HaGmronenue u 00bsicHEHME




B OJIHOPOJIHOM I'PaBUTALIMOHHOM IIOJIE.
[TorenunanbHas 3HEprus Tena

B IPABUTALMOHHOM I10JI€ OJHOPOIHOTO
miapa (BHyTPH U BHE 1Iapa).

Bropas kocMuueckasi CKOpOCTb.
TpeTps KocMHUUYECKast CKOPOCTb.

CBsi3b pabOTHI HEMOTCHIIMAIBHBIX CHII
C U3MEHEHUEM MEXAHUYECKON YJHEPTUH
CUCTEMBI T€JI. 3AKOH COXPaHECHUS
MEXaHUYECKON IHEPTUH.

Yrpyrue u HeyIpyrue CTOJIKHOBEHHUS.
YpaBHeHue bepHyium 11 uaeanbHON
KUIKOCTH KaK CIIEJCTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOU YHEPTUH.
TexHuueckne ycTpoicTBa

Y TEXHOJIOTHYECKUE MPOLIECCHI:
JNBH)KEHUE PAKET, BOJOMET, KOIIED,
NPY>KUHHBIN MUCTOJIET, TUPOCKOII,
dburypHoe kaTaHue Ha KOHbKax

PEaKTUBHOTO JIBUXKEHUS.
Peliennie pacueTHBIX 3a/1a4 C SIBHO
3aJJaHHOW W HESBHO 33/IaHHOM
bu3YeCcKOl MOJIEIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GOpMyJT MEXaHUKH.

Perienne kauecTBEHHBIX 3aj1a4,
TPeOYIOIIUX TPUMEHEHUS 3HAHU T

110 MEXaHUKE.

OObsicHEHUE TPUHITUTIOB JCHCTBUS
BOJIOMETA, KOIepa, MPYy>KUHHOTO
MUCTOJIETa, TUPOCKOTIA.

OObsicHEHUE ABUKCHUS PAKET,
(GUrypHOTO KaTaHus HA KOHbKaX.
Onpenenenue ycioBUNA NPUMEHUMOCTH
Moernel GU3NIeCcKuX Tell ¥ MPOIeCCOB
(ssBIIEHMIA ): aOCOIOTHO YIIPYroe

1 a0COJIFOTHO HEYIIPYTO€ CTOJIKHOBEHHUSI.
BrinonHenue yaeOHbIX 3aaHUN

Ha aHaJIU3 MEXaHWYECKUX MPOIIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM 3aKOHOB
COXpPaHEHUS] B MEXAHHKE: 3aKOHBI
COXPaHCHUS UMITYJIbCa U MEXaHUUECKOM
SHEPI'uH, CBA3b PAOOTHI CUJIIBI C
M3MEHEHHEM MEXaHUYECKOM YHEPTrUun
Tena.

Hcnonws3oBanue IT-TexHOIOrMIA




pHu paboTe ¢ JOMOTHUTEIBHBIMU
MCTOYHUKAMU UH(POPMAIIUU 110 TEME,
UX KPUTUYECKUI aHAJIU3 U OLICHKA
JIOCTOBEPHOCTHU
Htoro no pazaeny 35
Pasznen 3. MoJiekyasipaasi pu3uKa M TepMOAUHAMHUKA
3.1 | OcHOBBI 15 OCHOBHBIE NIOJIOKEHUS] MOJIEKYJIIPHO- [IpoBeneHne n3MepeHni MapaMeTpoB
MOJIEKYJISIPHO- kuHetnueckout Teopun (MKT), ux rasa, IpOBEJICHHUE UCCIIEIOBAaHUI
KUHETUYECKOU onbITHOE 000oCcHOBaHUE. Juddy3usi. 3aBUCUMOCTEN (PU3NYECKUX BETUUNH
TEOpUHN BbpoyHOBCKO€E 1BI>KEHHE. XapaKTep Y ONBITOB IO MPOBEPKE NMPEIOKEHHOU
JBUKEHUS U B3aUMOJICHCTBUS YaCTHI] TUIOTE3bl IPU U3YYEHUH YCTAHOBIICHUS
BelecTsa. Mojenu CTpoeHus razos, TEIJIOBOTO PABHOBECHS U M30IPOLIECCOB
KUJIKOCTEN U TBEPABIX TEI B rasax.
1 00BACHEHNE CBOWCTB BEIIECTBA OmnpeneneHue aOCOIOTHBIX
Ha OCHOBE 3TUX Mojener. Macca Y OTHOCUTEJIBHBIX MOTPEIIHOCTEN
U pa3Mepbl MOJIEKY (ATOMOB). U3MEpPEHUN PU3MUYECKUX BEJIMUMH.
KonnuectBo BeniecTna. OueHka rpaHull NOTrPEUIHOCTEM.
[TocTostHHas ABoraapo. DKCIIEpUMEHTAIbHAs ITPOBEPKA
TennoBoe paBHOBecue. Temneparypa YPaBHEHUS COCTOSTHUS MJI€AJIbHOTO ra3a.
u criocoObl ee n3mepenus. lllkana N3ydenne moaenen: IBUKEHUS YaCTHII
temrepatyp Llenscus. BEILIECTBA, OPOYHOBCKOTO JBUKEHUS.
Mopenp naeailbHOT0 ra3a onbiTa [lITepHa, KpUCTATITNYECKUX
B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU: | PELICTOK.
YaCTHUIIbI Ta3a JIBHXKYTCSI XaOTUYECKHU Pelenue pacueTHbIX 3aa4 C SBHO
Y HE B3aUMOJEUCTBYIOT APYT C IPYTrOM. | 3aJaHHOM M HESBHO 3aJaHHOMU
I'a30BbI€ 3aKOHBI. YpaBHEHHE bu3nYeCcKO MOJEIbIO
MenneneeBa—KnanelipoHa. AOCOIIOTHAsT | C MCITOJIb30BAHHEM OCHOBHBIX 3aKOHOB




TeMIiepaTypa (1Kaga TeMiepaTyp
KenbBuna). 3akon JlanbToHa.
N3onporueccsl B uACanbHOM rase

C IMTOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA.
['padmyeckoe mpencraBaeHue
M30IIPOLECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

CB43b MEXy NaBICHUEM U CPEIHEN
KUHETUYECKOU SHEPTUEH
MOCTYNATEIBLHOIO TEIIOBOTO JIBHKCHUS
MOJIEKYJ HJI€aIbHOTO Ta3a

(OCHOBHO€ ypaBHEHHUE MOJIEKYJISIPHO-
KHHETUYECKOW TEOPUU UIEATBHOTO
rasa).

CBs13b a0COTIOTHOM TEMIIEPATYPBI
TEPMOJUHAMHYECKON CUCTEMBI

CO CpeHEeN KUHETUYECKON dHEprueu
MOCTYNAaTEIbHOTO TEIIOBOTO ABUKEHHUS
€€ 4acTHull.

TexHu4yeckue yCcTponucTaa

Y TEXHOJIOTUYECKHE MPOLIECCHI:
TEPMOMETp, OAPOMETP, OJIyUECHHE
HAaHOMaTEpPHUAaJIOB

1 GOopMyJT MOJIEKYJIIPHOM (PHU3UKH.
Pemenne kauecTBEHHBIX 3a/1a4,
TpeOYIOMUX TPUMEHEHUS 3HAHUIA

0 MOJIEKYJISIPHOU (hU3HUKE.
OObsicHEeHUE yCTpOICTBA

Y IPUHIIUIIA IEUCTBUS TEPMOMETPA,
OapomeTtpa.

OOBbsicCHEHUE TOTYUECHUS
HAaHOMAaTEPHUAJIOB.

Ornpenenenue ycaoBUd IPUMEHUMOCTH
Moenel GU3NIeCcKUX Tell ¥ MPOLIECCOB
(sBNIEHMI ): MOJIeTiel Ta3a, KUJKOCTH U
TBEPJOTO (KPUCTAIITMIECKOTO) TEa,
WJICAJIBHOTO Trasa.

Brinonxnenue ydeOHbIX 3aaHUN

Ha aHaJIMU3 TEIJIOBBIX MPOIECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
ocHOBHBIX noJjioxkenniit MKT u 3akoHOB
MOJIEKYJIIPHOM (DU3UKU: CBS3b JABICHUS
WJICAJIBHOTO ra3a co CpeaHen
KUHETUYECKOU IHEPTUEN TEIIOBOTO
JIBU>KCHUSI M KOHLICHTpAIUEN ero
MOJIEKYJI, CBSI3b TEMIIEPATYPhI BELIECTBA
CO CpeOHE KNHETUYECKON dHEpPrueu
TETUIOBOTO JIBUKEHUS €ro YacCTHII,

CBA3b AABJICHUA UACAJIBHOTIO I'a3a
C KOHHGHTpaI_II/IeI\/’I MOJICKYJ " €TI0




TEeMIIepaTypoi, ypaBHEHHE
MenneneeBa—Kianeipona

3.2

TepmoanHamuka.
TenoBbIe MAaIIUHBI
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Tepmoaunamuueckas (T/]) cuctema.
3aaHye BHEIIHUX YCIOBUN

JUISL TEPMOAMHAMUAYECKON CUCTEMBI.
Bremnue n BHyTpEeHHUE TapaMeTphl.
[TapameTpbl TEpMOIUHAMUYECKOU
CUCTEMBI KaK CpEIHUE 3HAYEHUS
BEJINYVH, ONMCBIBAIOIINX €€ COCTOSTHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.
HyneBoe Hauamo TepMOAMHAMHUKMY.
Camonpon3BoibHas penakcaus
TEPMOJNHAMHYECKON CUCTEMBI

K TEIUIOBOMY PaBHOBECHIO.

Mopens naeajbrHOro ra3a

B TEPMOJIMHAMUKE — CUCTEMA
ypaBHEHUI: ypaBHeHUE MeHaeneeBa—
Knaneipona

Y BBIPAXXEHUE JUIsI BHYTPEHHEN SHEPTHH.
Y cnoBusi IPUMEHUMOCTH 3TOU MOJIEIIH:
HU3Kask KOHIIEHTPALIHsI YaCTHUL], BBICOKHE
TemIieparypsl. BelpaxxeHue

JU1sl BHYTPEHHEW SHEPTUn
OJIHOATOMHOT'O MJEAIbHOTO ra3a.
KBa3ucrarnueckue u HECTaTUYECKUE
IIPOLIECCHI.

DOnemeHTapHas paboTa

N3mepenue yaeapHON TemI0EMKOCTH
pPa3HbIX BEIIECTB, X CPABHEHHUE,
MPOBEICHUE UCCIEAOBAHUI
3aBUCUMOCTEH (PM3UYECKUX BEIIMUUH
1 OTIBITOB MO MPOBEPKE MPEAJI0KEHHON
TUIIOTE3bI TPU U3YUYEHUU MPOIECCOB
TerioooMeHa 1 aiabaTHOTO Mpoliecca.
Omnpenenenue aOCOIOTHBIX

Y OTHOCUTEIBHBIX MOTPEITHOCTEHN
M3MEpPEHUN PU3NYECKUX BEJIMUMH.
OneHka rpaHul NOTPEMHOCTEN.
N3yueHne B3aMMOCBSI31 SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOCHCTBUS
Y TEMIIEPATYPbl KUTIEHUS )KUIKOCTEN.
N3yueHue TennoBbIX IBUTATEIICH

C UCIIOJIb30BaHUEM KOMITHIOTEPHBIX
MOJIEJICH.

UccnenoBanue pa3HbIX CIOCOO0OB
M3MEHEHHS] BHYTPEHHEW SHEPIUMn.
Periennie pacueTHbIX 3a/1a4 C SIBHO
3aJJaHHON U HESIBHO 3aJIaHHOU
(hU3UIECKOM MOJICIIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 HopMyIT MOJIEKYJIIPHOU (PU3UKH

U TEPMOJIMHAMUKHU.




B TEpMOJIMHAMUKE. Bbruucienue
paboThI 1Mo rpaduKy mporecca

Ha pV-auarpamme.

Tennonepenaya Kak criocod U3MEHEHUS
BHYTPEHHEW dHEPTUU
TEPMOJIMHAMHYECKOW CUCTEMBI

0e3 coBepiilieHHs pabOTHI.

KoHBek1s, TermonpoBOJHOCTb,
U3ITyYEHUE.

KonnuecTBo TEIIOTHI.

TenmoeMKoCTh TeNa. Y IenpHas

Y MOJISIpHAs TEIJIOEMKOCTH BEIIECTBA.
YpasHenue Maiiepa. Y nenbpHas TeIoTa
cropanus Tommaa. Pacuer konuuecTa
TEIJIOTHI IIPU TEIJIONEepeaaye.
[TousiTre 06 aguabaTHOM MpoIECCe.
[lepBblii 3aKOH TEPMOJNHAMUKH.
BryTtpennss sHeprus.

KonunuecTBo Tennotel u padbota

KaK Mepbl U3BMEHEHUSI BHYTPEHHEM
SHEPTUU TEPMOJIUHAMHYECKOU
CUCTEMBL.

Bropoii 3ak0H TEpMOAMHAMUKU

JUTSl PABHOBECHBIX ITPOLIECCOB: YEPE3
3a/IaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJIMHAMHYECKON CUCTEMBI
MPOXOIUT EAMHCTBEHHAs aanadara.

Pemienne kauecTBEHHBIX 3324,
TpeOYIOIIUX TPUMEHEHU S 3HAHU N

10 MOJIEKYJISIPHOU (pU3UKe

Y TEPMOJIMHAMMUKE.

OOBbsicCHEHUE YCTPOMCTBA U TPUHIMIIA
JEUCTBUS XOJIOAUIBLHUKA,
KOHJIUIIMOHEPA, TU3EIBHOTO

1 KapOIOpaTOPHOTO JBUTATEIICH,
MapoBOW TypOUHBI.

OOBsiCHEHHE TIOJTYYEHUS CBEPXHU3KHUX
TeMnepaTyp, yTHIH3alUN «TEeTUIOBBIX)
OTXOJOB C UCIIOJIb30BAaHUEM TEIIOBOTO
Hacoca, yTUIn3aiuu 0MoopraHnuecKoro
TOTUTMBA JIJIs1 BRIPAOOTKU «TETUIOBOM
U DJICKTPOIHEPTUH.

BrinonHneHnue yueOHbIX 3a1aHUM

Ha aHaJIN3 TETUIOBBIX MPOLECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
0oCHOBHBIX nosio)keHud MKT u 3akoHOB
MOJICKYJIAPHOUN (DU3HUKHU U
TEPMOJMHAMUKHU: TIEPBBIN 3aKOH
TEPMOJMHAMUKHU, 3aKOH COXPAHEHUS
SHEPIruM B TEIUIOBBIX MpOIIeccax.
Hcnonb3oBanue [T-Trexnonorunu

pu paboTe ¢ TOMOJIHUTETLHBIMU
MCTOYHUKAMU WH(OPMAITIH 110 TEME,
UX KPUTUYECKHUI aHAIU3 U OLICHKA




AOcoitoTHas Temmeparypa.
BTopo¥ 3aKk0H TepMOAMHAMUKHI
JUTSI HEPaBHOBECHBIX TPOIIECCOB:
HEBO3MOYKHO MepeaTh TEIUIOTY
oT 00JIee XOJIOAHOTO TeNa K 0oJiee
Harperomy 0e3 KoMIeHcaluu
(Knaysuyc). HeobpatumocTh
MIPUPOHBIX TIPOIIECCOB.

[TpuHUMIIBI AENCTBUA TEIIOBBIX MAIIVH.

KII.

MakcumanbHoe 3HaueHue KIT/I.

[ukn Kapho.

DKOJOTUYECKUE ACTIEKTHI
UCIIOJIb30BaHUs TETUIOBBIX IBUTATEIICH.
TerioBoe 3arpsi3HEHUE OKPYKAIOIIEH
Cpenbl.

TexHuyeckue yCcTponucTaa

Y TEXHOJIOTMYECKUE MTPOLIECCHI:
XOJIOAUIBHUK, KOHAUIIUOHED,
JIU3EIIbHBIN 1 KapOIOpaTOpHbBIN
JIBUTATEJIN, TIapoBasi TypOuHa,
MOJTy4Y€HUE CBEPXHU3KUX TEMIIEPATyp,
YTUIN3ALUS «TEMIOBBIX» OTXOJ0B

C UCTIOJIb30BAaHUEM TEMIIOBOI0 HACOCA,
YTHIIA3AIUs OMOOPTaHUYECKOTO
TOTUTABA JIJIS1 BEIPAOOTKU «TETUIOBOIY
Y DJIEKTPOIHEPTUH

JIOCTOBEPHOCTH.

AHanns ¥ OIeHKa MOCIEICTBAN
HCIIOJIB30BaHUs TEIUIOBLIX JBUTaTEIEH
Y TEIJIOBOTO 3arPS3HCHHSI OKPY KaIoIeh
CPEIbI C TMTO3HITNI SKOJIOTHIECKON
0€30MacHOCTH; MPEACTaBICHUI

0 paIMOHAIBFHOM IIPUPOJIOTIOIB30BAHUHT
(B mpo1iecce mOATOTOBKU COOOIIEHUH,
BBITIOJTHEHUH TPYIIIOBBIX ITPOCKTOB)
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ArperaTHblie
COCTOSIHUS BEIIECTBA.
da30BbIe MEPEXO0IbI

14

[TapooGpazoBanue U KOHICHCALIHS.
Hcnapenne u kunenue. Y genapHas
TEIJI0Ta MapooOpa30BaHUsI.
HacplllieHHbIe M1 HEHACKIIIICHHBIE MAPHI.
KauecTBeHHast 3aBUCUMOCTD IJIOTHOCTH
Y JJaBJICHHS HACBIIIICHHOTO Tapa

OT TEMIIEPATYPbL, UX HE3ABUCUMOCTD

OT 00bEeMa HACBHIILIEHHOTO Mapa.
3aBUCHUMOCTh TEMIIEPATYPBI KUTIEHUS
OT JIaBJICHUS B KUJIKOCTH.

BraxxnocTs Bo3tyxa. AOCONOTHAs

Y OTHOCUTEIbHAS BIAKHOCTb.

Tepnoe teno. Kpucramnmueckue

u amop(dHbIe Teaa. AHU3OTPOIHS
CBOMCTB KpUCTaJIOB. [InaBienue

U KpUCTa/uIM3anus. Y AeibHas TeIioTa
miasieHus. Cyoaumanus.
Hedopmariiu TBEpIOTO TENA.
Pactsoxenue u cxatue. Cnsur. Moayib
IOnra. Ilpenen ynpyrux aedopmariuii.
TeruioBoe paclInpeHue KUIKOCTEN

U TBEPJBIX T€J, 00BEMHOE U JIMHEWHOE
pacimpeHnye. AHTAQpMOHHU3M TETUIOBBIX
KOJIeOaHMI YaCTHUIl BEIIECTBA KaK
NPUYMHA TEMJIOBOTO PACIIUPEHUS TET
(Ha KaYeCTBEHHOM YpPOBHE).
[Ipeobpa3oBanue 3Heprun B Pa3oBbIX

Hab6nronenue cBOMCTB HACHIIIIEHHBIX
napoB, MaJbIX AepopMaliuii,
MPOBEJICHNE KOCBEHHBIX U3MEPEHUI
yAEJIbHOM TETUIOTHI IJIABJICHUS JIbJIA,
aOCOJIIOTHOM BJIaXXHOCTH BO3/1yXa,

ko3 duireHTa TOBEPXHOCTHOTO
HaTsDKeHus, Moy FOHra.

W3ydeHne 3akoHOMEpPHOCTEHN ucapeHus
Y KUTIEHUS )KUJKOCTEH, B TOM YHUCIIE
KUTICHUS TIPU TTOHM>KEHHOM JIaBJICHHH,
HarpeBaHus U TUIaBIICHUS
KPUCTAJJINYECKOTO BELIECTBA,
KalWJUIAPHBIX SBJICHUN, CMAaYUBaHUA.
[TpoBeneHme OMBITOB C MBITLHBIMU
TUIEHKaMHU.

Uccnenosanue moaenu
HEHBIOTOHOBCKOMN KHUJIKOCTH.
Pemenue pacueTHbIX 3a71a4 C SIBHO
3aJJaHHON U HESIBHO 3aJJTaHHOU
(bU3UYECKOM MOJIEITBIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 GopMyJT MOJIEKYJISIPHOM (PU3UKH

U TEPMOJIUHAMUKH.

Pemennie kauecTBEHHBIX 3a7ad,
TpeOYIOMIMX MPUMEHEHUS 3HAHUI

10 MOJIEKYJISIPHOU (hU3UKe

U TEPMOJIUHAMUKE.




nepexojiax.
YpaBHeHHE TEILIOBOTO OaaHca.
[ToBepxHOCTHOE HATSHKEHHE.
Koad¢uimenT moBepXxHOCTHOTO
HaTsDKeHus. KanwinsipHbie siBJeHUs.
JlaBiieHne o NCKPUBJIEHHON
MOBEPXHOCTBIO KHUJIKOCTH.

®opmyna Jlammaca.

TexHnueckne ycTpomcTBa

Y TEXHOJIOTHUECKHE MPOIIECCHI: KUIKUE
KPHUCTAJLIbl, COBPEMEHHbBIE MaTEpUAIIbI

OObsicCHEHUE OCHOBHBIX MPUHIIUIIOB
CTPOEHUS KUJAKUX KPUCTAILIOB,
MOJTYYEHHUSI COBPEMEHHBIX MaTEPHUAIOB.
OmnpenenenHue yciaoBUM IPUMEHUMOCTH
Moenel GU3NIeCKUX Tell ¥ IPOIIECCOB
(sBIIEHMI ): MOJIeTIel Ta3a, )KUJIKOCTH

U TBEPAOTO (KpUCTAIUIMYECKOI0) Tea,
UJIeaIbHOTO Ta3a.

Brinmonxnenne yqaeOHBIX 3aqaHu

Ha aHaJIM3 TETUIOBBIX MPOIIECCOB
(s1BJIEHUI) C UCTIOIB30BAHUEM
ocHOBHBIX nosokeHnit MKT u 3akoHOB
MOJIEKYJISIPHOUN (DUBUKU U
TEPMOJIUHAMHUKU: CBSI3b JaBICHUS
UJICaIbHOTO ra3a ¢ KOHILEHTpaluei
MOJIEKYJI ¥ €r0 TeMIEepaTypoH,
ypaBHeHue MeHnneneeBa—KnarnelipoHa,
MIEPBBIN 3aKOH TEPMOTUHAMUKH.
PaboTa B rpynmax mpu o0CyX1eHUN
BOIIPOCOB MEXKIPEIMETHOTO XapaKkTepa
(manpumep, o Teme «Termooomen

B ’KUBOU MPUPOJIE»)

Htoro no pazgeny 49
Paznea 4. JnekTpoguHaMmuka
4.1 | DaeKTpuYecKoe mose 24 DJIEKTpU3ALIMS TEN U €€ MPOSIBICHMUS. IIpoBeneHne KOCBEHHBIX U3MEPEHUMN U

DnekTpudeckuit 3apsi. J(Ba Buna
AJIEKTPpUUYECKUX 3apsioB. [IpoBoIHUKY,

OIBITOB IO TPOBEPKE MPENT0KEHHON
TUIIOTE3bI IPU U3YUEHUU




TUBJIEKTPUKHU U TTOIYTIPOBOJHUKH.
DneMeHTapHbINA 3JIEKTPUIECKUAN 3apsia.
3aKOH COXpaHEHUS ANEKTPUUECKOTO
3apsna.

BzaunmopericTBue 3apsoB.

Toueunsle 3apsiabl. 3akoH KyroHa.
Dnektpuueckoe nojue. Ero geiicteue

HA 3JICKTPUYECKHUE 3aPsiJIbl.
HanpsiskeHHOCTB 3JIEKTPUYECKOTO TOJIS.
[IpoOusIii 3apsy. JInauu
HaIPSHKEHHOCTH JJIEKTPUYECKOTO TOJIA.
OIHOPOIHOE AIEKTPUUYECKOE TTOJIE.
[ToreHManbHOCTH
3JIEKTPOCTATUUYECKOrO 1ol PasHOCTH
MOTEHIIMAJIOB U HAIIPS)KEHUE.
[TorenuunanbHas 3HEprus 3apsaa

B DJIEKTPOCTATUYECKOM TIOJIE.
[ToreHunan 3MeKTpOCTATUYECKOTO TTOJIS.
CB43b HAIPSKEHHOCTH TOJI U Pa3HOCTH
MOTEHIIMAJIOB JJISl AJIEKTPOCTATUYECKOTO
noJjst (Kak OJTHOPOJHOTO, TaK

1 HEOJTHOPOJIHOTO).

[IpunHiMn cyneprno3uuuu
3JIEKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsaa. [lome
paBHOMEpPHO 3apsbkeHHoU cdepsl. [Tone
PaBHOMEPHO 3apsKEHHOTO M0 00bEMY

B3aMMO/ICHCTBUS 3aPSKECHHBIX TET,
3apsiia KOHAEHcaTopa,
ITOCJIEA0BATEIBHOIO COCINHEHUS
KOHJICHCAaTOPOB.

Onpenenennie abCOMOTHBIX

Y OTHOCUTEIBHBIX MOTPEIMTHOCTEN
M3MEpPEHUN PU3NUECKUX BEJIMUMH.
OueHka rpaHul] NOTPEIIHOCTEN.
HabGnronenue npeBpallieHus SHEPTuu
3apsKEHHOT 0 KOHJIEHCATOPa B SHEPTUIO
W3JIy4YEHUS CBETOAMOMA, UCCIIEIOBAHUE
paspsa KOHAEHCATOpa YEPE3 pE3UCTOP.
N3yuenue 3aBuCUMOCTH
AIEKTPOEMKOCTH TIOCKOTO
KOHJEHCATOpa OT IUIOMIAIN TUIACTHH,
PACCTOSIHUS MEXIYy HUMU

Y JUDJIEKTPUYECKON MPOHUIIAEMOCTH.
N3ydyeHne kapTUH JIMHUN
HANPSKEHHOCTH 3JIEKTPUYECKOTO TOJIS
TOYEYHOTIO 3apsijia, PABHOMEPHO
3apsHKEHHOM cdepbl, pPABHOMEPHO
3apsKEHHOTO 1o 00beMy 11apa,
PaBHOMEPHO 3apsHKEHHOM OECKOHEUHOM
MJIOCKOCTU U SKBUIIOTEHIIMAIBHBIX
ITIOBEPXHOCTEN.

Pewienne pacueTHbIX 3a7a4 C IBHO
3aJITaHHOM U HESIBHO 3aJJaHHOU




mapa. [lone paBHOMEpPHO 3apsKEHHON
O0eckoHeYHOH TIockocT. KapTunbt
JIMHUW HANPSHKEHHOCTH 3THUX TOJIEN

Y SKBUMOTEHIMATBHBIX TOBEPXHOCTEH.
[IpOoBOIHUKM B 3JIEKTPOCTATUYECKOM
roJjie. Y CJIOBUE PABHOBECHS 3aps0B.
JIM3IIEKTPUKU B AJIEKTPOCTATUUECKOM
nosne. Jlusnekrpuueckas
MIPOHUIIAEMOCTh BEIIECTBA.
Konnencatop. DIEKTpOEMKOCTb
KOHJIEHCATOpa. DIEKTPOEMKOCTh
IJTOCKOTO KOHAEHCATOPA.
[TapamienbHOE COeTMHEHNE
KOHJICHCATOPOB.

[TocnenoBarenbHOE COEAUHEHUE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOTO KOHASHCaTopa.
JIBr>KeHHe 3apsyKEHHOM YacTULbI

B OJTHOPOJIHOM 3JIEKTPUUYECKOM IIOJIE.
TexHuuYeCcKHue ycTpoucTaa

Y TEXHOJIOTUYECKUE TTPOLIECCHL:
3JIEKTPOCKOIL, JIEKTPOMETD,
3JIEKTPOCTATUUECKAsl 3aIlNTa,
3a3eMJICHUE AJIEKTPOIIPUOOPOB,
KOHJICHCATOPBI, TEHEPATOP

Ban ne I'paada

bu3nYeCcKO MOIEIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJI DIIEKTPOCTATUKHU.

Pelienne kauecTBEHHBIX 3aj1a4,
TPEOYIOMUX TPUMEHEHUS 3HAHUT

IO 3JIEKTPOCTATHUKE.

OObsicHEHUE YCTPOICTBA

Y [IPUHIIUNA JEUCTBUS SIIEKTPOCKONA,
AIEKTPOMETPA, KOHJEHCATOPOB,
re”Heparopa Ban ne I'paada.
OObsicHeHue pabOThI
AIEKTPOCTATUYECKON 3alUTHI,
3a3eMJICHHS JIEKTPOIPUOOPOB.
Onpenenenue ycaoBUd IPUMEHUMOCTH
Mojenel (PU3NYECKUX TeJl: TOYCUHBIN
3aps, OJHOPOHOE IICKTPUUECKOE
ToJie.

Brimonxnenne yaeOHbIX 3a1aHUH

Ha aHAJIU3 JIEKTPUUYECKHUX MPOLECCOB
(s1BJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHUN U 3aKOHOB
ANEKTPOAMHAMUKU: 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsia, 3aKkoH KysoHa,
MOTEHIIUATBHOCTb
AIEKTPOCTATUYECKOTO TOJISI, MPUHIIUIT
CYNEPHO3ULINH IICKTPUIECKUX TTOJICH.
Hcnonp3oBanue IT-rexnomoruit




IIpu pa60Te C JOIIOJIHUTCIIbHBIMHA
HCTOYHUKaMH HH(i)OpMaHI/II/I I10 TCMC,
1%0,¢ KpI/ITI/I‘ICCKI/Iﬁ daHaJIM3 N OLICHKA
JOCTOBCPHOCTH

4.2

[HocToguHBIN
ANEKTPUYECKUN TOK

24

Cuna Toka. [1ocTOSHHBIN TOK.
VY cIl10BUS CyIIECTBOBAHUS MIOCTOSIHHOTO

QJICKTPHUICCKOI'O TOKA. HMcTouHUKH TOKA.

Hanpsixenue U u D/1C E.

3akoH Oma [J1s1 y4acTKa Lemu.
DIIEKTPUYECKOE COTPOTUBIICHUE.
3aBUCHUMOCTb CONIPOTHUBIICHUS
OJIHOPOAHOTO IPOBOJIHHUKA OT €r0
JUTMHBI U TUIOLIATU TTOTIEPEYHOTO
ceyeHus. Y 1eJIbHOE COMPOTUBIICHUE
BEILECTBA.

[TocnenoBarenbHOE, TapaLICIbHOE,
CMEILIAHHOE COEIMHEHUE MMPOBOJHUKOB.
PacdeT pa3BeTBIECHHBIX AIEKTPUUECKUX
nenei. [Ipasuna Kupxroda.

PaboTa 351eKTpuuecKoro Toka.

3akoH JIxoyns-Jlenua.

MOUIHOCTB ANEKTPUUYECKOTO TOKA.
TemnmoBast MOIIIHOCTb, BbIACIIEMAsT

Ha pPe3UCTOopeE.

OJ1C v BHyTpEeHHEE CONPOTUBIICHHE
MCTOYHMKA TOKa. 3akoH OMa

JUIs1 IOJIHOM (3aMKHYTOM)

[IpoBeneHne NpsAMbIX U3MEPEHNUN CHIIBI
TOKA W HaIPSIKEHUs, KOCBEHHBIX
M3MEPEHUN YIEIbHOTO CONPOTUBIICHHS,
OJIC 1 BHYTPEHHETO CONMPOTUBIIEHUS
HMCTOYHUKA TOKA, IPOBEACHUE
HCCIIEIOBAHUM 3aBUCUMOCTEN
(bU3MYECKUX BEJIUYUH U OMBITOB

IO MTPOBEPKE MPEAJI0KEHHON TUITOTE3bI
MIPU U3YUYEHUH LETIEH TOCTOSTHHOTO
TOKa.

Omnpenenenue aOCOIOTHBIX

1 OTHOCUTEIBHBIX MOTPEITHOCTEHN
U3MEPEeHUM (PU3NUECKUX BETHYUUH.
OneHka rpaHul NOTPEMHOCTEN.
N3yueHne KOpOTKOTO 3aMbIKaHHS
rajbBaHHUYECKOI0 3JIEMEHTA U OLICHKA
BHYTPEHHETO COMPOTUBJICHUSI.
Petienne pacueTHbIX 3a/1a4 C SIBHO
3aJITaHHOM U HESIBHO 3aJJaHHOU
(hU3UYECKOM MOJIEITBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (OpMyJT MOCTOSIHHOTO TOKA.
Peliennie kaueCTBEHHBIX 3a/1a4,




BJICKTPUYECKOM L. MOITHOCTh
HMCTOYHMKA TOKA. KOpOoTKOE 3aMbIKaHHUE.
Konpnencartop B 1ienu noCcTOSSHHOTO
TOKa.

TexHuYeCcKHue yCTpoucTBa

Y TEXHOJIOTMYECKUE MPOLIECCHI:
aMIrepMeTp, BOJIBTMETP, PEOCTar,
CUETYMK DJICKTPUYECKOU SHEPTUH

TPEOYIOMUX TPUMEHEHUS 3HAHUHT

Y 3aKOHOB IOCTOSTHHOTO TOKA.
OOBbsicHEHUE YCTPOMCTBA U TPUHIMTIA
JIEUCTBUSI aMIIEpMETpPa, BOJIbTMETPA,
peocTtara, c4eTurKa dEKTPUIECKON
SHEPTHUH.

BrinonHeHnne yaeOHbIX 3aaHUN

Ha aHaJIN3 3JIEKTPUUYECKUX MPOLIECCOB
(s1BJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHUN U 3aKOHOB
ANEKTPOJUHAMUKH: 3aKOHbI OMa

JUISL y4acTKa LETH U JUIs 3aMKHYTOM
BJIEKTPUYECKOM LIeTH, 3aK0H J[KOys—
Jlenua.

PaboTa B rpynmax mpu o0CyX1eHUN
BOIIPOCOB MEKIPEIMETHOTO XapaKkTepa
(Hanmpumep, 1o TeMe «IIEKTPUIECKre
SIBJICHUS B TIPUPOJIEY)

4.3

Toku B pa3iinuHbIX
cpenax

DJIeKTpUYECKasi IPOBOINMOCTD
Pa3IMYHBIX BELIECTB. DJIEKTPOHHAS
IIPOBOJAMMOCTB TBEPBIX METAIIIOB.
3aBUCHUMOCTb COTPOTUBJIEHUS METAJUIOB
oT TeMIiiepaTypbl. CBEpXIPOBOIUMOCTb.
DIIEKTPUYECKUAN TOK B BAKyyME.
CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.
[MomynpoBonuuku. CoOCTBeHHAs

Y IIPUMECHAs IPOBOJIUMOCTh

ITIpoBeaeHUE KOCBEHHBIX U3MEPEHUM U
HUCCIe0BaHNI 3aBUCUMOCTEN

MEXy (U3NYECKUMU BEIMUUHAMU
MIPU U3YUYECHUU MTPOLECCOB NPOTEKAHUS
AJIEKTPUYECKOTO TOKAa B MeTasuiax,
ANEKTPOJIUTAX U MOTYNPOBOIHUKAX.
Omnpenenenne aOCOIOTHBIX

Y OTHOCHUTEIBHBIX MOTPEITHOCTEN
U3MEpeHUI (PU3MUECKUX BETHYNH.




oJIyIpoBOJHUKOB. CBOICTBa
p-n-nepexoxa. [loaynpoBoaHUKOBEIE
IpUOOPHI.

DNEKTPUYECKUNA TOK B AJIEKTPOJIUTAX.
DNEKTPOIUTUYECKAS TUCCOIUAIIUA.
Onektponns. 3akoHsl Dapazaes

JUTSL JIEKTPOJIN3A.

DJIEKTPUYECKUM TOK B ra3ax.
CamocTtosTenbHbII

Y HECAMOCTOATEIIbHBIN pa3psi.
PaznuyHbIe TUIIBI CAMOCTOSATEIIBHOTO
paspsana. Mosuus. [Inazma.
TexHuueckne ycTpoicTBa

U TIPaAKTUYECKOE TPUMEHEHHUE:
razopaspsIHbI€ JIAMIIb, SJIEKTPOHHO-
JydeBasi TpyOKa, MOJYTIPOBOJHUKOBBIC
npuOOpPBL: TUOJ, TPAH3UCTOD,
(GboTOMO T, CBETONO/, TaJIbBaHUKA,
paduHUpOBaHKE MEIU, BBITIJIABKA
ATIOMUHUS, SJIEKTPOHHASI MUKPOCKOTIHUS

OneHka rpaHul] HOTPEIIHOCTEN.
HabGnronenue anekTpoaun3a, u3yuyeHue
1 00BSCHEHHE NMPOBOJIUMOCTHU
AIIEKTPOJIUTOB, SKCIIEPUMEHTAIBHOE
M3YUYEHHE 3aKOHOB JJIEKTPOJIN3a
Qdapajes.

CHsTHE BOJIBT-aMIIEPHOU
XapaKTEPUCTHUKU JTHOJA.

CpaBHEHHE IPOBOAUMOCTH METAJLIOB
Y TIOJIyIIPOBOHUKOB.

N3ydeHnne nckpoBoro paspsaa

Y IIPOBOAMMOCTH BO3.1yXa.

Pemenune pacueTHbIX 3a1a4 C IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3MYECKON MOJIETBIO

C UCITOJIb30BaHUEM 3aKOHOMEPHOCTEN
MOCTOSIHHOT'O TOKA B PAa3JIMYHbIX CPE/ax.
Pemenue kauecTBEHHBIX 3a7a4,
TpeOYIOIUX TPUMEHEHUS
3aKOHOMEPHOCTEM MTOCTOSTHHOTO TOKA
B PA3JIMYHBIX CpelIax.

OObscHEeHUE yCTPONUCTBA U MIPUHIUIIA
JEMCTBHUSI Ta30pa3psAaHbIX JIaMIl,
AJIEKTPOHHO-JIy4€BON TPYOKH,
MOJIyITPOBOJJHUKOBBIX TPUOOPOB: MO,
TpaH3UCTOpa, GOTOANOA, CBETOAHOA.




OObsiCHEHUE CYTH MPOIIECCOB:
raJibBaHUKU, paQUHUPOBAHUS MEH,
BBITUJIABKU ATFOMUHUS, DJIEKTPOHHON
MHUKPOCKOTTHH

Hroro no pazgeny
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Pa3nen S. @Pusznyeckuii NPaKTUKYM

5.1 | Ousnveckuit 16 Cnioco6bl u3mMepenust Gu3nIecKux [IpoBeneHre KOCBEHHBIX U3MEPEHUH,
MPAKTUKYM BEJIUYHH C UCIIOJIh30BAHUEM WCCJICIOBAHMUI 3aBUCUMOCTEHN

AQHAJIOTOBBIX U ITU(POBBIX (bU3UYECKUX BEIIMYWH, TIPOBEPKA
U3MEpPUTETBHBIX TPUOOPOB MPEIJIOKEHHBIX TUIIOTE3
Y KOMITBIOTEPHBIX JATYUKOBBIX CUCTEM. | (BBIOOP U3 pabOT, ONMCAHHBIX
AOGCOIIIOTHBIE U OTHOCUTEIIBHBIC B TEMaTUYECKUX Pa3jiesiax
MOrPEITHOCTH U3MEPEHHUN (PU3UUYECKUX | «YUEHHUUECKHUM DKCIIEPUMEHT,
BennurH. OlleHKa rpaHull nabopaTopHble pabOThI, MPAKTUKYM))
NOTPELIHOCTEN

Uroro no pazaeny 16

PesepBHoE Bpems 10

OBIIEE KOJIMYECTBO 170

YACOB I1O ITPOTPAMME




11 KJIACC

No HaumenoBanme
H/;T pa3aenoB U TEM
y4eOHOTO0 IpeameTa

KomauuectBo
4acoB

[IporpammHoe copepkanue

OcHOBHBIE BU/IBI ICSITEIBHOCTH
oOyyJaronmxcs

Pasznen 1. DiekTpoaguHaMuKka

1.1 MarsuTHOE 1oJjie

14

B3aumMoericTBrE TOCTOSIHHBIX
MAarHuTOB U MPOBOJHUKOB C TOKOM.
MarnautHoe nosie. BeKTop MarHuTHOM
nHAyKuud. [IpuHomn cyneprno3uuun
MAarHUTHBIX 10JIeU. JIMHUY MarHUTHOM
WHTYKIIWU.

MarauTtHoe noJie MPOBOJAHUKA C TOKOM
(IpstMOTO TTPOBOAHUKA, KATYIIIKH

U KpYroBoro BUTKa). OnsIT Jpcrena.
Cunta Amriepa, ee HaIrpaBJICHHE

Y MOJyJIb.

Cuna Jlopenna, ee HanpaBJICHHUE

Y MOJyJIb. JIBH2KEHUE 3apsyKEHHOM
YaCTUIbI B OJHOPOIHOM MarHuTHOM
nosie. Pabora cuitel JlopeHiia.
MarsauTtHoe 1oJie B BEIIECTBE.
deppoMarHeTuKu, napa-

U JUaMarHeTUKH.

TexHuyeckue ycTponcTBa u
TE€XHOJIOTUYECKHUE MPOLIECCHI:
IIPUMEHEHUE MMOCTOSHHBIX MArHUTOB,

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
cuibl AmIiepa, IpoBEACHUE
MCCIIEIOBAHUS 3aBUCUMOCTEN MEXKTY
(U3MYECKUMU BEJIMUYMHAMH U OTIBITOB
I10 IMTPOBEPKE MPENIOKEHHON TUIIOTE3BI
MIPU U3YYEHUH JIEUCTBUS MOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM,
B3aMMO/ICHCTBUS MPOBOJHUKA

C MarHUTHBIM TIOJIEM.

Omnpenenenne aOCOIOTHBIX

Y OTHOCUTEIBHBIX MOTPEITHOCTEN
U3MEpPEHUN PU3NYECKUX BEJIMUHH.
OueHka rpaHul] NOTPEUIHOCTEN.
HccnenoBanre MarHuTHOTO TOJIS
MOCTOSTHHBIX MAarHUTOB, CBOMCTB
(beppoMarHeTUKoB.

OmnpeneneHue ycaoBUd IPUMEHUMOCTH
MOJIEIN OJTHOPOTHOTO MAarHUTHOTO
TOJIA.

Onpenenenue HanpaBiICHUS UHIYKIIUN
MarHUTHOTO IOJIsl POBOJAHKUKA C TOKOM,




ANIEKTPOMATHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOBUTATEND SIKOOU, YCKOPUTEIH
AJIEMEHTApHbBIX YaCTHUIL

cuibl Amriepa u cuisl JlopeHua.
N3ydeHune KapTUHBI TMHUN HHAYKIUN
MAarHATHOTO MOJISA I0JI0OCOBOTO

¥ TIOJIKOBOOOPA3HOTO TIOCTOSTHHBIX
MAarHATOB, JJIMHHOTO MPSIMOTO
MPOBOJAHUKA, 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOAHUKA, KATYIIKHA C TOKOM.
OOBsicHEHUE B3aUMOJCHCTBUS ABYX
MIPOBOAHUKOB C TOKOM, JIEACTBUS CUIIbI
JlopeH1ia Ha MOHBI SJIEKTPOJIUTA.
Hab6nronenue nBmkeHus myyka
AJIEKTPOHOB B MATHUTHOM MOJIE.
N3ydenne npuHuMna AeUCTBUSA
AIEKTPOUZMEPUTEHLHOTO MprUOopa
MarHUTO3JIEKTPUUECKON CUCTEMBI.
Peliennie pacueTHbIX 3a/1a4 C SIBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3UYECKON MOJIETBIO

C UCIOJIH30BaHNEM OCHOBHBIX
3aKOHOB U (POpPMYII IO TEMe
«MarauTHoe noJse».

Pemienne kauecTBEHHBIX 3aj1a4,
TPeOYIOUTUX TPUMEHEHUS 3HAHUM

1o TeMe « MarHuTHOE MOoJIEN.
OObsicHEHUE YCTPOWCTBA U MPUHITUTIA
JIEUCTBUS JIEKTPOMArHUTOB, TECTEPA-
MYJIBTUMETPA, SJEKTPOABUTATEIS




SkoOu, yckopureleu 3JieMeHTapHbIX
JaCTHII.

OOBsicHEeHHE MMPUMCHCHUA ITIOCTOSAHHBIX
MAar"suToB

1.2

DJIeKTpOMarHuTHas
VHTYKIUS
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SIBieHME BJIGKTpOMaFHHTHOﬁ HHAYKIOHH.

[ToTok BeKTOpa MAarHUTHOW UHAYKIIHUH.
OJIC naayKIMu. 3aKOH

BJIGKTpOMaFHI/ITHOf/'I HHAYKIOIHNH CDapaI[e;I.

Buxpesoe snektpuueckoe nose. Toku
dyko.

OJ1C MHIYKIIMY B TPOBOIHUKE,
JBIKYIIEMCS] B OTHOPOAHOM
MarHMTHOM IIOJIE.

[TpaBusio Jlenna.

NupykruBHoCcTh. Karymika
WHYKTUBHOCTH B LIEMU TOCTOSIHHOTO
Toka. fIBnenue camounaykuuu. 3JC
CaMOUHAYKITUY.

DHeprust MarHuTHOTO MOJIsL KaTYIIKH

C TOKOM.

DIEKTPOMarHuTHOE TOJIE.
TexHuueckue ycTpoucTaa

U TEXHOJIOTUYECKHE MPOLIECCHI:
WHIYKIIMOHHAS [1€4Yb, COJICHOW/I, 3aI1UTa
OT 3JICKTPU3ALIMH TEJI IPU JBUKECHUU
B MAarHUTHOM I0JI€ 3eMJIN

[IpoBeneHue nccnenoBaHus
3aBUCUMOCTEH (PU3MUECCKUX BETUIHH

1 OTIBITOB MO ITPOBEPKE MPEAJIOKEHHON
TUIIOTE3bI ITPU U3YUYEHUH SIBJICHUS
AIEKTPOMArHUTHOM MHIYKIIVH.
Onpenenenue HHAYKIUNA BUXPEBOTO
MarHUTHOTO MOJIS.

Omnpenenenue aOCOTIOTHBIX

Y OTHOCUTEIBHBIX MOTPEITHOCTEN
U3MEpEHUN PU3NYECKUX BEJIMUHH.
OueHka rpaHul] HOTPEIIHOCTEN.
DKCIEepUMEHTAIbHOE U3YUYEHUE PaBUa
Jlenua.

WccnenoBanue BJICHUSI CAMOMHAYKIIUU,
3aBucumoct J/1C camonHayKkuun

OT CKOPOCTH U3MEHEHUS CUJIbI TOKA

B LICTIN.

N3yuenue najieHus MarHuTa

B aJIIOMUHUEBOM (MeqHO) TpyOe.
COopka MOIe]IH DJIEKTPOMArHUTHOTO
reHeparopa.

Peliennie pacueTHbIX 3374 C IBHO
3aJITaHHOM M HESIBHO 3aJJaHHOU




($u3nyecKoil MOJIENbIO

C MCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U popmyn o Teme «JIEKTPOMAarHUTHasI
WHTYKITUS.

Pemenne kauecTBEeHHBIX 3a/1a4,
TpeOyIOIMMX IPUMEHEHNS 3HAHUH

10 TeEME «DJIEKTPOMAarHUTHAs
UHIYKLUS.

OOBbsicHEHUE OCHOBHBIX TPUHIIUIIOB
JEHCTBHSI TEXHUYECKUX YCTPOMCTB

Y TEXHOJIOTHYECKUX MPOLECCOB, TAKUX
KaK: MHIYKIMOHHAS TI€4b, COJIEHOHU],
3aIllMTa OT JEKTPU3ALNH TET

IIPU JIBUYKEHUU B MATHUTHOM I10J1€
3eMIIH.

PaboTa B rpynnax npu o0CyXJ1eHUN
BOITPOCOB MEXKIIPEMETHOT O XapaKTepa
(Hanpumep, MO TEME
«ONEKTPOMATrHUTHBIE SIBJICHUS

B IIPUPOJIC»)

Htoro no pazgeny 27

Pasnen 2. KosieOanusi M BOJTHBI

2.1 Mexanunueckue 10 KonebarenbHas cucrema. [IpoBeneHNE KOCBEHHBIX HW3MEPEHUH,
KoJIe0aHUs CBoOoHBIE KOTEOAHUSI. UCCJIEIOBAHMS 3aBUCHUMOCTEH MEXAY

I"apmonuyeckue koneOaHusl.
Kunematndyeckoe U TMHAMHYECKOE
onucaHue. DHEPTeTUIECKOE OMUCAHNE

($U3MYECKUMHU BEIMYMHAMHU U OIBITOB
10 TPOBEPKE MPEIOKEHHON TMIIOTE3bI
IPU U3YYEHUHU KOJICOAHHUI HUTSHOTO




(3aKOH COXpaHEHUsI MEXaHUYECKON
sHepruu). BeIBOJ AMHAMUYECKOTO
OTHCaHUs TAPMOHUYECKUX KOJIeOaHu
U3 X SHEPreTUYECKOTrO

Y KHHEMaTHU4ECKOrO OMHUCAHMUS.
Amiutyna u ¢aza konedbanuil. Cs3b
aAMIUTUTY/IbI KOJIEOAHUN UCXOTHOM
BEJIMYMHBI C AMIUIUTYAAMH KOJIEOAHHI
€€ CKOPOCTH U YCKOPEHHSI.

[Tepuon u yactora KoyieOaHMil.
[Tepuoa MasibIx CBOOOAHBIX KOJICOAHMI
MaTeMaTH4ecKoro MasiTHuka. [lepuon
CBOOOJIHBIX KOJICOaHUI NMPYKMHHOTO
MasITHUKA.

[ToHsiTHE O 3aTyXaKOLKX KOJIEOAHUAX.
Boinyxnennble koiebanus. Pezonanc.
Pe3zonancHas kpuBas. Bausaue
3aTyXaHHs HAa BUJl pE€30HAHCHON KPUBOW.
ABTOKONIEOAHUS.

TexHuyeckue yCcTponucTaa

Y TEXHOJIOTUYECKHE MTPOLIECCHI:
METPOHOM, YacChl, KaueJu, My3bIKaJIbHbIE
WHCTPYMEHTHI, cericmorpad

Y MPYXUHHOTO MasiTHUKOB,
BBIHYKJICHHBIX 1 3aTYXalOIIUX
MEXaHUYECKNX KOJICOAHUH.
Omnpenenennue aOCOTIOTHBIX

U OTHOCUTEJIbHBIX MOTPEITHOCTEN
U3MEPCHUM (PU3NIECKUX BEITUIHH.
O1nieHKa TpaHull MOTPEITHOCTEM.
HaOnronenune He3aBUCUMOCTH MEpUOIa
MaJIbIX KoJIeOaHU Tpy3a Ha HUTH

OT aMILIUTY/IbI.

DKCIIepUMEHTAIbHAS TPOBEPKA 3aKOHA
COXpPAHEHUS SHEPTUU MPU KOJIeOaHUSIX
rpy3a Ha Npy>KUHE.

HaOmronenue pezonanca.
OnpeneneHue ycioBUi NPUMEHUMOCTH
MO MaTeMaTHYEeCKOTO MasTHUKA

1 UEAJIbHOTO MPYKUHHOTO MasSTHUKA.
Pemienue pacdyeTHBIX 3a/1a4 C SBHO
3aJJaHHON U HESIBHO 3aJITaHHOU
(bU3UYECKOM MOJIEITBIO

C MCIIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB
u hopmyn o Teme «MexaHndeckue
KOJICOaHU.

Penrenne kauecTBEeHHBIX 3a/1a4,
TpEOYIOMUX TPUMEHEHU S 3HAHU T

1o TeMe «MexaHnuecKue KoacOaHus».
OOBsICHEHHE YCTPOICTBA U MPUHIIUIIA




JIEUCTBHSI METPOHOMA, YACOB, KadeJleH,
MY3BIKQJIbHBIX HHCTPYMEHTOB,
cericmorpada.

Hcnons3oBanue IT-Trexnonorui

IpU paboTe ¢ OMOTHUTETLHBIMU
HMCTOYHUKAMHU UH(OPMAIIMH 110 TEME, UX
KPUTHUYECKNW aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH

2.2

DIJIEKTPOMArHUTHHIE
Kose0aHus
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Koneb6arenbublii KOHTYp. CBOOOIHBIE
AJIEKTPOMarHuTHbIE KOJIeOaHUs

B UJI€AJIbHOM KOJIE0ATEIbHOM KOHTYpE.
®opmyna Tomcona. CBsi3b aMIUTATY/ bl
3aps/1a KOHAEHCATOpa C aMIUIUTYIOU
CHJIBI TOKA B KOJI€0OATEIIbHOM KOHTYDE.
3aKOH COXpaHEHHS SHEPTUU

B UJI€AJIbHOM K0JIE0aTeIbHOM KOHTYpE.
3aTyXaroume EKTPOMArHUTHhIE
KosiebaHus. BeiHyX1eHHBIE
ANIEKTPOMATrHUTHBIE KOJIEOaHUSI.
[TepemenHbIN TOK. MOIIHOCTH
NEPEMEHHOr0 TOKA. AMITJIUTYTHOE

U JICVCTBYIOIIEE 3HAUEHHUE CHIIBI TOKA
U HaIpsDKEHUS IPU pa3IuuHON Gopme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA

OT BPEMEHH.

CuHycouIaJIbHBIN TEPEMEHHBIN TOK.
Pe3uncrop, koHAEHCATOP M KaTylKa

[IpoBeneHre KOCBEHHBIX U3MEPEHUM
Y UCCIIEIOBAHUS 3aBUCUMOCTEN
(hU3UYECKUX BETUYUH MPU U3YUCHUU
AJIIEKTPOMATrHUTHBIX KOJIeOaHUM U Tienei
MEPEMEHHOTO TOKa.

Onpenenenue aOCOTIOTHBIX

Y OTHOCUTEIBHBIX MOTPEITHOCTEHN
U3MEpPEHUN PU3HUUECKUX BEJIMUHH.
OneHka rpaHul NOTPEMIHOCTEN.
N3yuenue ycTpoiicTBa U MpUHILIAIA
nencTBus Tpancopmaropa.
HaOmronenue 31eKTpoMarHuTHOTO
pe30HaHca.

N3ydenune ocuumiorpaMm
AJIEKTPOMAarHUTHBIX KOJICOaHUMH.
Petienne pacueTHbIX 3a/1a4 C SIBHO
3aJJaHHOU U HESIBHO 3aJIaHHOM
bu3nYecKO MOJEIBIO

C UCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB




WHIYKTUBHOCTH B LIECTIH
CHHYCOMJAIBLHOIO IEPEMEHHOIO TOKA.
Pe3zonanc TokoB. Pe3oHaHc
HaMPSIKECHNUM.

WneanbHblil TpaHnchopmaTop.
[IpownsBoacTBO, Epenayda u

NOTpeOJICHHE DIIEKTPUUECKON SHEPTHH.

DKOJIOTUYECKUE PUCKU

IIPU IPOU3BOJICTBE AIEKTPOIHEPTUH.
KynpTypa ucnonb3zoBanus
AJIIEKTPO3HEPTUH B IIOBCEIHEBHOM
AKU3HU.

TexHuyeckue yCcTponucTaa

Y TEXHOJOTUYECKHE MPOLIECCHI:
ANEKTPUYECKUI 3BOHOK, TEHEPATOP
NEPEMEHHOTO TOKA, TUHUU
NIeKTponepesayd

1 OpMYII TIO TEME
«INEKTPOMATrHUTHBIE KOJIEOAHUSD.
Pelienne kauecTBEHHBIX 3aj1a4,
TpeOYIOIUX TPUMEHEHUS 3HaHUN

0 TeMe «DJIEKTPOMarHuTHbIE
KOJIeOaHUsD).

CpaBHEHHE MEXaHUYECKUX

Y 3JIEKTPOMAarHUTHBIX KOJeOaHUM.
OObsiCHEHUE YCTPOMCTBA U MPUHIIUIIA
JEUCTBUS JIEKTPUUECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOTO TOKA, TUHUM
AJEKTpOIIepeaay.

Ornpenenenue ycaoBUd IPUMEHUMOCTH
MOJIEIN UACaTBHOTO KOJIe0aTEeIbHOTO
KOHTYpa.

AHaJIN3 ¥ OlIeHKA MOCIEICTBUI
WCIIOJIb30BAHUS PA3JIMYHBIX CIIOCOO0OB
MIPOU3BO/ICTBA AJIEKTPOIHEPTUH

C TIO3UIIMH DKOJIOTHYECKOUN
0€30MacHOCTH; TIPEICTaBICHUN

O palMOHAIBLHOM MIPUPOIOTIOIB30BAHUHU
(B miporiecce moATOTOBKH COOOIICHHH,
BBITIOJIHEHUI TPYTIIOBBIX TPOCKTOB)

2.3

Mexannueckue u
BJIEKTPOMArHUTHBIE
BOJIHBI
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MexaHU4eCKHEe BOJTHBI, YCIIOBHS UX
pactpoctpanenus. [lonepeunsie

Y TIPOJI0JIbHEIE BOJHEL [lepuon,
CKOPOCTbH PACTIPOCTPAHCHHUS U JJIMHA

HaOmronenue oopasoBaHust

¥ pacpoCTPaHCHUS MTOTIEPEUHBIX
Y TIPOJIOJIBHBIX BOJIH, OTPAKCHUS
U TIpeTIOMJICHHUSI, UHTEpPepeHITnn




BOJIHBI. CBOICTBA MEXaHUYECKUX BOJIH:
OTpakeHue, NpeIOMIICHHE,
uHTepdepeHIusa u Audpakiusl.

3ByK. CKOpOCTBh 3BYyKa. [ pOMKOCTh
3ByKa. Bricota ToHa. TeMOp 3ByKa.
[IIymoBoe 3arpsi3HeHHEe OKpyKarouien
Cpelpbl.

DJIEKTPOMATrHUTHBIE BOJIHBL. Y CIIOBUS
M3ITYYICHHS DJICKTPOMAarHUTHBIX BOJIH.
B3anMHas opuieHTaIus BEKTOPOB

B, E*, v~ B WIEKIPOMATHATHON BOJIHE.
CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH:
OTpaXKECHUE, MPEIOMIICHUE,
TOJIIpU3aIysl, HHTephepeHITUS

U qudpakimsl.

[IIkamna 37€KTPOMAarHUTHBIX BOJIH.
[IpuMeneHre >JeKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

HpI/IHI_[I/IHBI paanoCBA3U U TCIICBUACHUA.

Papnonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHHUE
OKPYXaroIIEH Cpeibl.

TexHuyeckue yCTporucTaa

Y MIPAKTUYECKOE MPUMEHECHHUE:
MY3bIKQJIbHBIE HHCTPYMEHTHI,
panap, paIiuoONpUEMHUK, TEIEBU30P,
anTeHHa, tenedon, CBU-meup,

U Tudpakiy MEXaHUYEeCKUX BOJIH,
aKyCTUYECKOTO PE30HAaHCa, CBA3U
IPOMKOCTH 3BYKa U BBICOTHI TOHA

C aMILTUTY0M U 4aCTOTOM KOJeOaHUH.
N3ydeHne CBOMCTB yJIbTPa3ByKa U €0
MIPUMEHEHUS.

HccnenoBanue CBOWCTB
AJIEKTPOMArHUTHBIX BOJIH: OTpaKeHUeE,
MPEJIOMIICHUE, MOJIApU3aIus,
nudpakiys, “HTepdepeHITus.
Oo6HapyxeHue HHPpaKpacHoOro

U YIbTPa(pUOJIETOBOTO U3ITYUCHUIA.
CpaBHEHUE MEXAaHUYECKUX

Y 3JIEKTPOMATrHUTHBIX BOJIH.
Onpenenenue ycioBUNA NPUMEHUMOCTH
MOJIEJIA TAPMOHUYECKOUN BOJTHBI.
Peliennie kauecTBEHHBIX 3a7a4,
TPeOYIOUIUX TPUMEHEHUS 3HAHUM

1o Teme «MexaHndeckue

Y DJICKTPOMArHUTHHIE BOJTHBI.
N3ydenne napamMeTpoB 3BYKOBOU
BOJIHBI.

N3ydenue pacipocTpaHeHuUs 3BYKOBBIX
BOJIH B 3aMKHYTOM MPOCTPAHCTBE.
OOBsicCHEHHE YCTPONCTBA U TIPUHITUTIA
JIEUCTBUS MY3bIKQJIbHBIX MHCTPYMEHTOB,
pazapa, paauoNpUEeMHHKA, TEJICBU30PA,




YJIBTPA3BYKOBAas THATHOCTHKA
B TEXHUKE U MEIULIUHE

aHTeHHbl, Tenedona, CBU-neyn.
OOBsiICHEHHE YIBTPA3BYKOBOU
JIMarHOCTUKH B TEXHUKE U MEIUIIMHE.
Hcnonp3oBanue IT-TexHomoruu

IIpU paboTe ¢ TOMOTHUTEILHBIMU
HMCTOYHUKAMHU HH(GOPMAIIUU 110 TEME,
UX KPUTUYECKUM aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH.

AHanu3 U oIeHKa IOCISICTBUI
IIYMOBOTO Y 3JIEKTPOMArHUuTHOTO
3arpsiI3HEHUS] OKPYXKAKOIIEH CPEBI

C MO3UIUHN KOJIOTHYECKON
0e30MacHOCTH; MPECTaBICHUIN

0 PallMOHAIBHOM MPUPOJIONIOIB30BAHUT
(B mIporiecce moATOTOBKH COOOIICHHH,
BBITIOJTHEHUHU TPYIITIOBBIX MPOEKTOB)

24

Ontuka

25

[IpssMonMHEHOE pacpoCTpaHEHNE

CBETa B OJJTHOPOAHOM cpene. JIyu cBera.

To4euyHbIl ICTOYHHK CBETA.
OTtpaxeHue cBeTa. 3aKOHbI OTPAKECHHUS
cera. [Toctpoenune nzoopakeHuii

B IUTOCKOM 3epkaje. Chepruueckue
3epKaiia.

[Ipenomiienue cBeta. 3aKOHBI
PEJIOMJICHUS CBEeTa. AOCOTIOTHBIN
MIOKA3aTeb MPEIOMIICHUSI.
OTHOCUTEIbHBIN TOKA3aTEeINb

HaoOmronenrne onTuuecKux siBJICHUH,
MIPOBEJICHNE KOCBEHHBIX M3MEPCHHM,
HCCJICIOBAHUS 3aBUCUMOCTEH
(U3UYECKUX BEIIMYUH U OTTBITOB

I10 ITPOBEPKE MPEIIOKESHHON THITOTE3bI
MIPY U3YYCHHUH SIBIICHUIA MTPEIOMIICHUS
CBETa Ha TPaHUIIe pa3zena IByX cpel,
MIPEIIOMJICHUS CBETA B COOMPAFOIIICH

1 pacCceMBarOIICH JTMH3aX, BOJTHOBBIX
CBOMCTB CBETa.

Habmtoienue moyiHoro BHyTPEHHETO




npenomiieHus. [IocTOSHCTBO 4aCcTOTHI
CBETa M COOTHOIIICHUE JIJTUH BOJH
IIPH TIEPEX0/Ie MOHOXPOMATHUECKOTO
CBETa uepe3 TpaHuIly pasjena IByX
OTNITHYECKHUX CPEI.

Xon syyen B mpusme. Jlucnepcus ceera.

CnoxxHbIi cocTaB Oemoro cera. Lser.
[TommHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIN yroa NOJHOTO
BHYTPEHHETO OTPaKECHHUSI.
Cobuparoniye u pacceMBarOIINE JINH3bI.
Tonkas nuH3a. DOKYCHOE PaCCTOSHUE
Y ONITUYECKAs CUjla TOHKOM JIMH3HI.
3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS
TOHKOM C(hepUIeCKO INH3BI OT €€
r€OMETPUU U OTHOCUTEIBHOTO
MoKa3aTess MPeJoMIICHUS.

dopMya TOHKOH JIMH3bL. Y BEIMYCHUE,
JTaBaeMoO€ JIMH30M.

Xon Jiyya, IPOLIECAIIErO JIMH3Y

oA IMpOr3BOJIbHBIM YTIJIOM K €€ rJIaBHOM

ONTUYECKOM ocu. [locTpoenue
M300PKEHUI TOYKU U OTPE3Ka MPSIMOMA
B COOMPAIOIINX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEMaXx.

OnTtuyeckue mpudopsl. Pazpemaromias
crocobHocTh. ['11a3 kak onTuyeckast

OTPAXKECHUS, U3YUCHHE MOJEITN
CBETOBOJIA.

[Toyuenue n3o00pakeHus B CUCTEME
13 IJIOCKOTO 3e€pKaja U JINH3HI,

B CUCTEME U3 JIBYX JIMH3.
KoHcTpynpoBaHue TENeCKOMUYECKUX
CUCTEM.

N3ydeHue noyisipu3aiuu CBeTa,
OTPa’KEHHOTO OT MOBEPXHOCTHU
JIUDJICKTPUKA, U3yUYCHUE
UHTEep(PEpEeHITUY Ta3EePHOTO U3ITYUEHUS
Ha JIBYX IIEJISIX.

[lonydeHue crieKTpa u3JIy4eHus
CBETO/IMO/1a TIPU TTOMOIITH
TU(PaKIIMOHHON PEIIETKH.

Petienne pacueTHBIX 3a/1a4 C SIBHO
3aJJaHHOM U HEABHO 3aJIaHHOU
(hU3UIECKOM MOJICIIBIO

C HCTI0JIb30BaHUEM OCHOBHBIX 3aKOHOB
u hopmyn o Teme «OnTuKay.
Pemenre kauecTBEHHBIX 3aja4,
TPeOYIOUTUX TPUMEHEHUS 3HAHUM

1o Teme «ONTHKa.

ITocTpoeHue 1 pacdeT U300paKeHUH,
CO3/1aBa€MbIX IUIOCKHUM 3€pPKajioM,
TOHKOW JIMH30M.

OnpeneneHue yclioBHi MPUMEHUMOCTH




cucrema.

[Ipenensl npuMEHUMOCTH
F€OMETPUYECKON ONTUKH.

BonnoBas ontuka. UnTepdepenius
cBeta. KorepeHTHbIE HCTOYHUKH.
YcaoBust HAOMIOIEHUST MAKCHUMYMOB
U MUHUMYMOB B UHTEP(hEpPEHIITMOHHON
KApTHUHE OT JIBYX KOT€PEHTHBIX
HMCTOYHUKOB. [IpuMephI KilacCU4eCcKux
UHTEPPEPEHIIMOHHBIX CXEM.
Hudpakuus ceeta. AudppakunonHas
peuietka. Y cioBue HaOMIOAeHUS
[JIABHBIX MAKCUMYMOB MPH MaJICHUH
MOHOXPOMATHYECKOIO CBETa

Ha TU(PPAKIUOHHYIO PEIIETKY.
[Tonmapu3zanus ceera.

TexHuueckue ycTpoucTaa

U TEXHOJIOTUYECKUE TIPOLIECCHI: OYKH,
JyTia, IepucKom, goToarnrapar,
MHUKPOCKOTI, TPOCKIIMOHHBIHN armapar,
MPOCBETIIEHUE ONTUKH, BOJIOKOHHAS
onTHKa, TU(PaKIIMOHHAS PEIIeTKa

MOJIeJI TOHKOM JIMH3bI; TPAHMII
MPUMEHUMOCTH T€OMETPUUYECKOMN
OIITHKH.

OOBbscHEeHnE 0COOCHHOCTEH POTEKAHUS
ONTUYECKUX SBJICHU: UHTEeP(hEPEHIUH,
T paKIum, TUCTIEPCUH, TIOJTHOTO
BHYTPEHHET0 OTPa’KEHUS.

OOBbscHEHNE YCTPOUCTBA M PUHITUTIA
NEHCTBHUS OYKOB, JIYTIbI, IIEPUCKOTIA,
¢doToannapara, MUKpOCKOIIA,
MPOEKIMOHHOTO anmapara,

TG PaKIUOHHOMN PEeIeTKH, BOJTOKOHHON
OIITUKHU.

OOBsicHEHUE TIPOCBETIICHUS ONITHUKH.
PaGoTa B rpynmax mpu o0Cyk1eHUN
BOTIPOCOB MEKIIPEIMETHOTO XapaKkTepa
(manpumep, o Teme «CBETOBBIC
SBJICHUS B IPUPOE )

Hroro no pazgeny

60

Paznen 3. OcHOBBI cienIUAIbLHOM TeOPHH OTHOCUTENBLHOCTH (1asiee - CTO)

3.1

OcHOBBI
CHELMAIbHOU TEOPUH
OTHOCHUTEIIbHOCTH

5

I'paHuIBl MPUMEHUMOCTH KIACCUYECKON
MexaHuku. [loctynaTel ciennanbHON
TEOPHUHU OTHOCHUTEIIBHOCTH.

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
HUMITYJIbCA ¥ SHEPTUU PETSATUBUCTCKUX
yactull (1o ¢potorpadusiMm TpeKoB




[IpocTpaHCTBEHHO-BPEMEHHOM
untepBal. [IpeobpazoBanus Jlopena.
YcioBue NMpUYUHHOCTH.
OTHOCUTENBHOCTH OHOBPEMEHHOCTH.
3ameJIeHne BPEMEHU U COKPAILIEHHUE
JUTUHBL.

DHeprus ¥ UMIYJIbC PENATUBUCTCKOMN
YaCTHULIBIL.

CBsI3b MaccChl C 3HEPTUEN U UMITYJILCOM
PEIATUBUCTCKON YaCTHULIBI.

DHeprus MmoKos.

TexHuueckue ycTpoucTaa

Y TEXHOJIOTMYECKUE MPOLIECCHI:
CITyTHHKOBBIE TPUEMHUKH, YCKOPUTEHN
3apsKEHHBIX YaCTHUIL

3apsKEHHBIX YaCTHUI] B MATHUTHOM
osie).

AHanu3 u onucaHue PU3NIECKIX
SIBJICHHI C UCTIOJIb30BaHUEM ITOCTYJIaTOB
CTIELMATbHON TEOPUU OTHOCUTEIBHOCTH.
OOBbsicHEHUE NPHUHIININA IEUCTBUS
CIyTHUKOBBIX IPUEMHUKOB,
YCKOPUTENIEH 3apsS)KEHHBIX YaCTHUIL

Htoro no pazneny 5

Pa3nen 4. KBanroBasi pusuk

4.1 KopnyckynspHo- 15 PaBHOBECHOE TEIUIOBOE U3ITyYEHHE IIpoBeneHrEe KOCBEHHBIX U3MEPEHUN,
BOJIHOBOM TyaJIN3M (u3s1ydeHue abCOIIOTHO YEPHOTO TeJa). | UCCIICIOBAHUS 3aBUCUMOCTEH MEXKIY

3akoH cMmemeHust Buna. 'nmioresa
[limanka o KkBaHTax.

DOTOHBI. DHEPTUS K UMITYJIBC (POTOHA.
®ororpdext. Onbitel A.I'. Ctonerona.
3akonb! poTodddekra. YpaBHeHue
OitammTeitHa 11 hoTodddexra.
«KpacHas rpanuna» gororddexra.
JlaBnieHue cBeTa (B YaCTHOCTH,

(bU3NYECKUMHU BEIMUYMHAMU

Ipu U3yueHuu siBlieHus hotorddekra.
Omnpenenenne aOCOIOTHBIX

Y OTHOCHUTEIBHBIX MTOIPEITHOCTEH
M3MEPEHUN (PU3HYCCKUX BEIIMYHH.
OueHka rpaHull MOTPEUTHOCTEM.
Perienne pacueTHbIX 3a71a4 C SBHO
3aJJaHHOM Y HESIBHO 33IaHHOU




JIaBJIEHHE CBETA Ha a0COIIOTHO
MTOTJIONIAFOIITYIO0 W a0COFOTHO
OTPAXKAIOIIYIO IOBEPXHOCTB).
Omnbitel [1.H. JleOGenena.

BonHoBbIe cBoMCcTBA YacTHll. BOJIHBI
ne bpoius. [Inuna BosHsl ne bpoiiis
U pa3Mepbl 00J1aCTH JIOKATU3AIUN
JBIDKYIIEHCS YaCTUIIBI.
KopnyckynsspHO-BOTHOBOM Jyallu3M.

Judpakuus 3J1eKTpOHOB Ha KpUCTAJIIax.

Crnennduka u3sMepeHuii B MUKPOMHUPE.
CooTHOLIEHNS HEOTIPEIETIEHHOCTEN
I'eitzenOepra.

TexHuueckue ycTpoucTaa

Y TEXHOJIOTUICCKUE TTPOIIECCHI:
CIIEKTPOMETP, (POTOIIEMEHT,
(boTOIATYHNK, TYHHEIIbHBI MUKPOCKOII,
COJIHEUHas OaTapesi, CBeTOAUO

bu3nYeCcKOil MOIEIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
u ¢hopmyn no remMe «KBaHTOBBIE
SIBIICHUSD.

Peliennie kauecTBEHHBIX 3aj1a4,
TpeOYIOIIUX TPUMEHEHU S 3HAHU N

1o TeMe «KBaHTOBBIE SIBICHUSY.
Ornpenenenue ycaoBUid IPUMEHUMOCTH
KBaHTOBOW MOJIEJIU CBETA.

AHaJIN3 KBaHTOBBIX IPOLIECCOB

C HCMOJIb30BAHUEM YypaBHEHUS
Oiinmreiina 1ia Goroaddekra,
MIPUHIIUIIA COOTHOLICHUH
HeonpeneneHHoctH [ eiizenOepra.
OObsicHEeHUE IPUHIIUIA ICHCTBUS
CIIEKTpOMETpa, (PoTOIIEMEHTA,
dboToaTYMKa, TYHHETEHOTO
MHUKPOCKOIIa, COJTHEUHOM OaTapeu,
CBETOJIMO/IA.

Hcnonb3oBanue [T-Trexnonoruu

npu paboTe ¢ T0NOJIHUTETbHBIMU
MCTOYHUKAMU WH(OPMAITUH 110 TEME,
X KPUTUYECKUM aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

4.2

dusuka atroma

OnBITHI IO UCCTENOBAHUIO CTPOEHUS
aroMa. [Inanerapnas Mmoziesib aTtoma
Pezepdopna.

OrnpeneneHue JJIMHBI BOJHBI JIa3€PHOTO
W3JIyYCHHS.
HaOmnronenue nuHeyaThIx CIIEKTPOB.




[Toctynatsl bopa. N3nyuenue

Y TorJIoIeHue (POTOHOB IIPH TIEPEXOe
aToMa ¢ OJIHOTO YPOBHSI SHEPTUU

Ha JIPYrou.

Bunsi cnexktpoB. CriekTp ypoBHE#
SHEPIruM aToMa BOJAOPOJA.
CHoHTaHHOE U BBIHYKJEHHOE
u3JydeHue csera. Jlasep.
TexHuueckue ycTpoucTaa

Y TEXHOJIOTUYECKHUE TTPOLIECCHI:
CHEKTpaJIbHBIN aHAINU3 (CIIEKTPOCKOM),
Ja3ep, KBAaHTOBBI KOMIIBIOTED

HccnenoBanue criekTpa pa3pekeHHOTo
aTOMapHOTO BOAOPO/Ia U UBMEPEHUE
nocrosiHHor Punbepra.

N3ydeHne ycTporcTBa U IEUCTBUS
CUETUMKA MOHU3UPYIOIIUX YaCTHII.
OmnpeneneHue ycaoBUd IPUMEHUMOCTH
Mojenu atoma Pesepdopna.
OOBsicCHEHUE IPUHIUIIA ICUCTBUS
CIIEKTPOCKOTIA, JIa3epa, KBAaHTOBOTO
KOMIIBIOTEPA.

AHanu3 KBaHTOBBIX ITPOLIECCOB

Ha OCHOBE IEPBOr0 U BTOPOTO
OCTyJ1aTOB bopa

4.3

du3uka aTOMHOIO
aapa u
AJIEMEHTAPHBIX
YaCTHI]

Hyxnonnas mozens siapa ['eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe
yucio sapa. M30Tomnsl.
PamnoaktuBHOCTE. Anbha-pacra.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. I'amma-usiyyeHue.

3aKOH paAnOaKTUBHOTO pacnaja.
PaanoakTuBHBIE N30TOMBI B IPUPOJE.
CBoONCTBa HOHU3UPYIOLIETO U3ITYYEHUS.
BrnusiHue pagnoakTUBHOCTH HA KUBBIC
opranu3mbl. EctrecTBeHHBIH QOoH
u3nydeHus. [lozumerpus.

DHeprus CBsA3U HYKJIOHOB B sIZIpE.
Anepnsie cuibl. Jlepext Maccol spa.

[IpoBenenne namepeHuin
paaroakTUBHOTO (hoHA

C UCIOJIb30BaHUEM JI03UMETPA

Y HCCIIEJOBAaHUE TPEKOB YACTHUL]

(o roToBbIM oTOrpadusIM).
N3ydenue nornoiieHus 6eTa-4yacTHIl
ATIOMUHHUEM.

OnpeneneHue yciuoBU IPUMEHUMOCTH
MOJEJId aTOMHOTO Si/pa.

AHanu3 1 ONMCcaHue AJEPHBIX peaKIni
C MCIOJIb30BaHUEM MOHSTHI MaccoBoOe
YUCIIO U 3apsij sApa, SHEPTUs CBA3U
aJ1ipa, 3aKOHOB COXpaHEHUs 3aps/a,
MacCOBOT'0 YHCJIA U SHEPTHH B SAEPHBIX




Anepnsbie peakuuu. JleneHue u cUHTE3
anep. Snepusie peaktopsl. [IpodieMbl
yIPaBJIs€MOT0 TEPMOSIAEPHOTO CUHTE3A.
DKOJIOTUYECKHUE aCIIEKThI pa3BUTHS
SIEPHON SHEPIETUKH.

MeToabl peruCTpalii U UCCIEA0BAHUS
3JIEMEHTAPHBIX YaCTHII.
@yH/IaMEHTAIIbHBIE B3aUMOJICUCTBUSI.
bapuoHbl, ME30HBI U JIENITOHBL.
[IpencraBnenne o CTaHaapTHOMN
Mozenu. KBapk-rimrooHHas MOAEIb
aJPOHOB.

®dwusuka 3a npenenamu CtaHgapTHOU
Mozenu. TemHas Matepusi U TEMHas
SHEPrusl.

EnnncTBO hrzmyeckoit KapTUHBI MHUpA.
TexHuueckne ycTpoimcTBa

Y TEXHOJIOTHYECKHE MPOLIECCHI:
IO3UMETpP, KaMepa BuiibcoHa, siiepHbIi
PEAKTOpP, TEPMOSIEPHBIN PEAKTOD,
aTomMHasi 0o0M0a, MarHUTHO-PE30HAHCHAS
ToMorpadus

peaKIusIX, 3aK0Ha PaAHOAKTUBHOTO
pacnaja.

OOBbsicHEHUE NPHUHIIMIA IEUCTBUS
JI03UMeTpa, kKamepbl BuiibcoHa,
AJIEPHOTO peaKTopa, TEPMOSIECPHOTO
peakTopa, aTOMHON O0OMOBI, MArHUTHO-
PE30HAHCHOM TOMOTrpaduu.

AHanu3 1 OIlCHKA BIUSHHUSI
PaZMOAKTUBHOCTH Ha >KUBBIC
OpraHU3Mbl, a TAKKE MOCIEICTBUN
Pa3BUTHS SACPHON YPHEPTETUKA

C IIO3UIIMH DKOJIOTHUECKOUN
0€30MacHOCTH; TIPEICTABIICHUN

0 paloOHAIBLHOM MPUPOIOTIOIH30BAHUHT
(B mpo1iecce moATOTOBKU COOOIIEHUH,
BBITIOJIHEHUS TPYIIIIOBBIX MPOEKTORB)

Hroro no pazgeny
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Paznen 5. DieMeHTHI aCTPOH

OMHHM U aCTPOPU3UKH

5.1

DJIEMEHTHI
aCTPOHOMHU
U acTpo(U3UKH

12

DTanbl pa3BUTUS ACTPOHOMUMU.
[IpukiagHOE 1 MUPOBO33PEHUECKOE
3Ha4YeHue acTpoHoMuUU. [ [ppumeHnMocThb

HaGmaronenue 38e31H0r0 HEDA
HEBOOPYKECHHBIM TJIa30M
C UCTIOJIb30BaHUEM KOMITHIOTEPHBIX




3aKOHOB (PU3UKH JIs1 OOBSICHEHUS
MPUPOJIbI KOCMUYECKUX OOBHEKTOB.
MeToabl ACTPOHOMUYECKUX
uccienoBanuii. CoBpeMEHHbIE
OINTHYECKHUE TEJIECKOIIBI,
paaruoTEIECKOITBI, BHEAaTMOC(hEepHasI
aACTPOHOMUS.

Bup 3Be3anoro neda. Co3esaus, spkue
3BE3/1bl, INIAHETHI, X BUIUMOC
JIBIDKECHUE.

CoaHeuHas cucTema.

Connne. CotHeuHass akTUBHOCTb.
Uctounuk sneprun CosHIA U 3BE3/I.
3Be3/1bl, UX OCHOBHBIEC XapAKTEPUCTUKH.
JlnarpamMma «CIeKTpaJIbHBIN KJIACC —
CBETUMOCTD). 3B€3/bI TIJIAaBHOU
ITOCJICIOBATCIBHOCTH. 3aBHCHUMOCTD
«Macca — CBETUMOCTDY JIJIS 3BE3]1
IJIaBHOM MOCJIEI0BATSIILHOCTH.
BuyTrpeHHee ctpoeHue 38€3.
CoBpeMeHHBIE MTPEACTABICHUS

0 MPOMCXOXKAESHUH U 3BoJIFoIIUKM CoTHIIA
1 3BE3J1. DTaIlbl )KU3HH 3BE3I.
Muineunsin [lyts — Hama I"anakTuka.
[Tonoxenue u nBrxenue CoHIa

B 'anmakTtuke. TUIBI ragaKkTHK.
Paaguoranaktuku u kBazapsl. YepHbie

MIPUJIOKEHUH ISl OTIPEICTICHUS
MOJIOKEHUSI HEOECHBIX OOBEKTOB

Ha KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3aus CeBepHOro NoTyIapus

U SIPKUE 3BE3/bI.

Hab6mronenue B Teneckon JIyHbl, T1aHeT,
TYMaHHOCTEW U 3BE3JHBIX CKOTUICHUM.
VYyacTtue B IUCKYyCCUU O POJIU
aCTPOHOMUU B COBPEMEHHON KapTHHE
MUpa, B IPAKTUYECKOH J1€ATEIbHOCTH
4eJIOBEKa U TaJIbHENIIEM HAay4HO-
TEXHUYECKOM Pa3BUTHUHU.

[TonroroBka cooO1IeHUH O METOIaX
MOJIYYeHUS] HAYYHBIX aCTPOHOMUYECKUX
3HAHWUU, OTKPBITUAX B COBPEMEHHOU
ACTPOHOMHHU.

[IpuMeHeHne 0CHOBOIOIATAIOIINX
ACTPOHOMUYECKUX NOHATHUH, 3aKOHOB

Y TEOpUH JI aHaJIu3a U OObSICHEHHUSI
(bu3NYECKUX MPOIECCOB, MPOUCXOSAIINX
B 3BE3/1aX, B 3BE€3IHBIX CUCTEMAX,

B MEKTaJIaKTUYECKOM cpesie, ABUKEHUS
HEOECHBIX TEJ, IBOJIIOLIUHU 3BE3]

u Beenennon




IbIPBI B iIpaxX ralakTUK.
Bceenennas. Pacimpenne BeeneHHOM.
3akoH Xa00ma. Paz0eranue rajakTuk.
Teopus bosbioro B3peiBa. PenkroBoe
M3JIy4CHHUE.

MacmradHas cTpykTypa BeeneHHoi.
MeraranakTtuka.

Hepetiennsie mpoOaeMbl aCTPOHOMHUHN

Hroro no pazaeny 12
Paznen 6. Puznuecknii MPaKTHKYM
6.1 Pusnueckui 16 Cnoco0bl n3mepeHus pU3nIecKux IIpoBeeHNE KOCBEHHBIX U3MEPEHUM,
IPAaKTUKYM BEJIMYMH C UCIIOIb30BAHUEM UCCJIEIOBAHNUN 3aBUCUMOCTEN
aHAJIOTOBBIX U U(POBBIX (bu3MYEeCKUX BEJIMYMH, IPOBEPKA
U3MEPUTETBHBIX TPUOOPOB MPEAJIOKEHHBIX TUIIOTE3 (BBIOOP
Y KOMITBIOTEPHBIX JaTYUKOBBIX U3 paboT, ONMCAHHBIX B TEMAaTHUYECKHUX
cucteM. AOCOJIIOTHBIC paszznenax «YYeHU4eCKUM SKCIIEPUMEHT,
Y OTHOCUTEJbHBIE TOIPEITHOCTH 1abopaTopHbie pabOThI, TPAKTUKYM))
U3MEPEHUN (PU3NYECKUX BEJIUYHMH.
Ouenka rpaHul] HOTPEeIIHOCTEN
Htoro no paszneny 16
Pazgen 7. O0001maronmee noBTopeHue
7.1 CucremaTuzanus u 15 O000111IEHNE U CUCTEMATU3ALUSA YyacTue B AUCKYCCUU O poJid (PU3UKU
00o011eHne COJIEp’KaHus pa3/iesoB Kypca Y ACTPOHOMUU B pa3iIMuHbIX chepax
MpEeAMETHOI'O «Mexanukay, «MonekymnsipHas pusnuka | AEATEILHOCTH YEI0BEKA.
COIEPIKAHUS U OTIbITA Y TEPMOJVHAMUKAY, [Toaroroska cooOIIEHNI O MECTE
JESATEIbHOCTH, «QnexTpoauHamukay, «Konedanus bu3znyecKoil KapTUHBI MUPA B PSIIY
IpUOOPETEHHOTO Y BOJIHBI, «OCHOBBI CLIELIUAIBHOI COBPEMEHHBIX IIPEJCTABICHUN




IpU U3yYEHUH Kypca
buzuku 10-11
KJIaCCOB

TEOPUHU OTHOCUTEIBLHOCTIY, «KBaHTOBasA
busnka», « IEMEHTbI aCTPOHOMUU

U aCTpODUBUKI.

Ponb pusuku u actpoHOMUN

B 9KOHOMHUYECKOM, TEXHOJIOTUUYECKOM,
COITMAJILHOM M ATHYECKOU cepax
NEATEIIBHOCTH YEJI0OBEKA, POJIb U MECTO
(U3MKHN U ACTPOHOMUHU B COBPEMEHHOM
HAy4YHOU KapTUHE MUpPA, 3HAUCHHE
OIMCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENBHOMN U TPOrHOCTUYECKON
GyHKUMN (pU3NYECKOil TEOPUH, POJIb
¢puznyeckoit Teopun B GOPMUPOBAHUU
IPEICTaBIICHU O PU3NUYECKON KapTHHE
MHUpa, MECTO (PU3UUECKON KapTHUHBI
MHUpa B 00ILEM psAly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEACTABICHUN
0 mpupoze

O MPUPOJIE.

BrinonHnenne yueOHbIX 3ajaHUM,
JIEMOHCTPUPYIOLINX OCBOCHHUE
OCHOBHBIX IMOHATHH, GPU3UIECKUX
BEITMYMH 1 3aKOHOB Kypca pusuku 10—
11 knaccoB

Hroro no pazaeny 15
PesepBHoe Bpems 10
OBIIEE KOJIMYECTBO 170

YACOB IIO ITPOTPAMME




IMEPEYEHDb (KOJJU®PUKATOP) MPOBEPSIEMBIX TPEBOBAHUM

K PE3YJBbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUSI

U DJIEMEHTOB COJAEPXKAHUS 1O ®U3BUKE

JUig IpOBEEHUs €IMHOTO FOCYIapCTBEHHOr0 AK3aMeHa 1o ¢usuke (nanee — EI'D
no (Qu3uKe) HCMHONb3yeTcs IMepeueHb (Koau(ukaTop) MpOBEpsAEMBbIX TpeOOBaHMIA
K pe3y/ibTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTelIbHOI MpOrpaMMbl CPEAHErO OOIIEro
00pa30BaHUs U JIEMEHTOB COAEP KAHUS.

IIposepsiembie Ha EI'D no ¢pu3zuke TpedoBaHuA K pe3yibTaTaM OCBOCHHUSA
OCHOBHOI1 00pa30BaTeJIbHOI IPOrpaMMbl CPpeIHEero 0011ero 00pa3zoBaHus

Kon
IIPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHHS K IPEAMETHBIM PE3yJIbTaTaM OCBOCHHSI
OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMBbl
cpeaHero o01ero oopa3oBaHus

1

C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ paciio3HaBaTb (I)I/I?;HLIGCKI/IG SABJICHHUA
(HpOHGCCBI) 1 OOBSICHATH MX HA OCHOBE HN3YUYCHHBIX 3aKOHOB

Bnanenue  ocHoBomojararomMMu  (PU3UYECKUMHM  MOHSATHSIMU
Y BEJIMUMHAMU, XapaKTEPU3YIOIUMU (PU3NUECKHE TTPOLIECCHI

CpopMUpOBaHHOCT, YMEHUM NPUMEHATH 3aKOHBI KJIACCHUECKOM
MEXaHUKH,  MOJICKYJSIpHOM  QU3MKK W TEepMOJAUHAMUKH,
ANEKTPOANHAMHUKH, KBaHTOBOM buzuku TUISt aHanu3a
U OOBSICHEHHS SBJICHUM MHKPOMHpPA, MAaKpOMHUpAa W MeEraMmpa,
paznuyath ~ ycioBus  (TpaHHUIb, 00JacTH) TMPUMEHUMOCTH
bu3MUecKuX ~ 3aKOHOB,  IOHMMATh  BCEOONIMH  XapakTep
byHIaMEHTAIBHBIX 3aKOHOB M OTPaHUYEHHOCTb HCIOJIb30BAHMUS
YaCTHBIX 3aKOHOB;, AaHAJM3UPOBaTh (PUBMUECKHUE TMPOIIECCHI,
MCIOJIb3Ysl OCHOBHBIE TTOJIOKEHHUS], 3aKOHBI ¥ 3aKOHOMEPHOCTH

CdopMupoBaHHOCTh YMEHUS Pa3INyaTh YCIOBUS MPUMEHHUMOCTU
Mozesnel (pU3NIEeCKUX Tell U POLECCOB (SIBICHUN)

CdopMupoBaHHOCTh YMEHHUS peliaTh PACUETHBIC 3a7a4dl C SIBHO
3aJIaHHOM M HESBHO  3aJaHHOM  (U3UYECKOW  MOJIEIbIO:
Ha OCHOBAaHWHU aHAJIM3a YCJIOBHUS BHIOMpaTh (PU3MUECKHE MOJEIH,
OTBEYAOIINe TPeOOBAHUAM 3aJa4M, TPUMEHITh (HOPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH u MOCTYJIaThl bu3nuecKux Teopuit
IpU HMCMOJIH30BAHMM MAaTEMAaTHUYECKUX METOJOB PEIICHMs 3a/ad,




NpoBOJUTL pPACUYCTBl HAa OCHOBAHUMW  HUMCIOIIUXCA  JIaHHBIX,
AHAJIM3UPOBATL PC3YJIbTAThl U KOPPCKTHUPOBATH MCTOAbI PCIICHUA
C YUCTOM IIOJYYCHHBIX PC3YJIbTATOB

PemaTte kadyecTBeHHbIEC 3a/aud, TPeOyIOIIME MPUMEHEHUs 3HAHUI
U3 pa3HbIX pa3AelioB IIKOJBHOTO Kypca (U3MKH, a TaKke
WHTETpalyy 3HAaHUU U3 JIPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LMKJA: BBICTPAUBATh JIOTUYECKYIO LIEMIOYKY PACCYKICHUHN C ONOPOM
Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS

Brnagenne  OCHOBHBIMHM  METOJaMU  HAy4YHOTO  ITO3HAHUS,
UCTIONIb3YeMBbIMA B (pH3UKE: MPOBOIUTH MPSIMbIE M KOCBEHHBIC
U3MepeHHs (PU3NICCKUX BEIUYHH, BEIOMpas ONTUMAaIbHBINA CIIOCO0
U3MEPEHUS U UCTIOJB3Ysl U3BECTHBIE METO/IbI OIEHKH MOTPEITHOCTEN
U3MEPEHU, MMPOBOJIUTh UCCIICOBAHUE 3aBUCUMOCTEN (PU3MUECKHUX
BEJIMYMH C MCIOJIb30BAaHUEM TIPSAMBIX H3MEPEHHUM, OOBSICHATH
MIOJTYYCHHBIC PE3yJIbTAThI, UCIIOIBb3YsT (PU3HUECKUE TCOPHH, 3aKOHBI
U TIOHATHS, W JIeJaTh BBIBOJBI; COOJIOIATh MpaBHiIa 0€3011acHOTO
TpyJa TIpH TIPOBEIACHWH WCCJICAOBAHMA B paMKax y4eOHOTO
OKCIIEPUMEHTa U  y4eOHO-HCCIENOBATEIbCKON  JIEATEIBHOCTH
C WCIONBb30BaHWEM ITU(GPOBBIX H3MEPHUTEIBHBIX  YCTPONCTB
1 J1abopPaTOPHOTO 00OPYAOBAHMUS

ChopMUpOBaHHOCT, YMEHUH aHAJIM3UPOBATh U  OILICHUBATH
MOCJICACTBUAS OBITOBOM M  IPOU3BOJCTBEHHON JICSITCIHHOCTH
YeJIOBeKa, CBSI3aHHOW C (PU3MYECKUMM TIPOIIECCAMH, C TO3UIUH
AKOJIOTHYECKON O€30IMacHOCTH;, MPEACTABICHUN O pPaIlliOHAIBLHOM
MPUPOAONIOIB30BAHUM, a TaKKe PasyMHOM MCIOJb30BAHUU
JOCTHXKCHU HAYKH M TEXHOJIOTUM JJIs HAJbHEUIIEro pa3BUTHS
YeJI0BEYECKOro o0IecTna

OBnazeHue pa3nMYHbIMU croco0amMu paboThl ¢ WHMOpManuen
(GU3NYECKOTO COAEPKAHUS C HCIIOJIb30BAHMEM COBPEMEHHBIX
UH(POPMAILIMOHHBIX TEXHOJIOTHI; pa3BUTHE YMEHUI KPUTHUYECKOTO
aHaJli3a U OLIEHKH JOCTOBEPHOCTH MOJIydaeMol HHGOpMauu

10

ChopMupoBaHHOCTh YMEHHH MTPUMEHSATH OCHOBOIOJIATAIOIITNE
ACTPOHOMHYECKHE TIOHATHUS, TEOPUU M 3aKOHBI [JIs aHaIM3a
U 00bsicHeHHUs]  (UBUYECKUX  MPOIECCOB,  MPOUCXOJSIIHNX
Ha 3BE3/laX, B 3BE3JHBIX CHUCTEMaX, B MEXKTAIIAKTUYECKOU Cpeje;
NIBMDKEHHUS HEOCCHBIX TEJI, DBOJIIOINH 3Be3 U Beenennon




IlepeyeHb 3JIeMEHTOB coAepKaHus, MpoBepsieMbiX HAa EI'D nmo ¢pusnke

Kon Kon [TpoBepsiembIil 3EMEHT COACPKAHUS
pasnena/ | sieMeHTa
TEMBbI
1 MEXAHUKA
1.1
1.1.1
1.1.2 MarepuanbHasi TouKa. Z A TPacKTOpH#
Ee paaguyc-BekTop:
() = (x (1) y(1).2 (1)), h) AF
TpaeKkTopus, }—-
nepeMeInieHue: O 2 -
y
Ar:rﬁz)—r(tl):rz—rlz X
— (Ax, Ay, Az) '
IIyTh.
CroxeHue nepeMereHui:
AR, =Ar,+Ar, —
1.1.3
Ar- !
U= =r = (U,U ,U)
x “y/ z
At At—0
Ax , -
L= =X amagormuno © =Y LV =2,
X t y t 4 t
At Ar—0
Crnoxenne ckopocreii: U=V, +0,.
Brrancienue NepeMECUICHHUA U ITyTHU MaTepHaJ’IBHOﬁ TOYKHU IIpHU HpﬂMOJ’IHHeﬁHOM
JIBHYKEHUH BJIOJIb OCH X 110 TpauKy 3aBUCUMOCTH VUx (t)
1.1.4 _Av o
VcKOpeHre MaTepuanbHol Touku: = =LU-=\a.a.,a ),
t X

y z
At At—0




a=_" :(U),aHanoranoa:(U),a=(U).
X At Xt y Yy ¢ z b4
At—0
1.1.5
x(1) = x, 4Vt
v, (#) =0, =const
1.1.6
at
x(t)=x,+0,t+_
v,(t) =v,,+at
a, = const
L’ -V’ =2a (x —x)
2x 1x X 2
+V
§="
2
1.1.7 CBobOonHOe najieHne. Y CkopeHrue cBOOOTHOTO

najneHus. /puxeHnue tena, OpOLUIEHHOTO MO
yraom @ x ropusonry:

x(1) =x0 +00d = Xo +Vg cOS -1

vk, B
(t)= L R F
y(t)=y,+ot _T—y0 v sina -
Yo Lo
J () =0y, =0, cosol
[[9(2) =0y, + gt =0, sina— gt 0 x 3

Q&=0
t g =—g =const

y

1.1.8

KpusonuHneiiHoe nBukeHue. J[BUKEHUE MaTEpPUAIIBHON TOYKH 110 OKPYKHOCTH.

VYrioBas u IMHENHHAs] CKOPOCTh TOUKH: V= OR . IIpn paBHOMEpPHOM IBUXECHUU

2

TOUKH 10 OKpykHOCTH O =—— = 2TtV |




U2

2
[enTpocTpeMHuTENHEHOE YCKOPEHUE  TOYKH: Aye = =® R. Tlonnoe

YCKOpPEHHE MaTepHaIbHON TOUKHU

1.1.9 Teepnoe Teno. IloctynarenbHoe W BpalaTeNnbHOE JBUKEHUE TBEPAOIO Tela
1.2 JUHAMUKA

1.2.1
1.2.2 _m

Macca tena. [TnoTHOCTH BerectBa: P = __

%

1.2.3 ~ -

Cuna. [IpyHIMD Cyneprio3uLMK CHUIL: F paBHOZEHCTE F T F 2 T
1.24 Bropoii 3akon Hetotona: gy marepuansHoi Touku B 1CO

F =ma: Ap = FAt npu F = const
1.2.5 Tpetnit 3akon HeloToHa 111 MarepuaibHBIX __""_.—.—"':

TOYEK: FIQ = 'F21_. F;Z FZI
1.2.6

F=g™™
R2

Cuna tsixectu. LleHTp TspkecTH Tena. 3aBUCUMOCTD CHITBI TSDKECTH OT BBICOTHI h

HaJl MIOBEPXHOCTHIO IUIAHETHI painycoM R:

mg = GMm

75 N2
(R +h)
0

1.2.7 Cuna ynpyroctu. 3akoH I'yka: Fy = -kx
1.2.8

Cuita TpeHHS CKOBKEHUS: F ™ '

Cuna tpenmus nokos: Fop S MWV |

Koadpounment tpenus
1.2.9 _F

Hasnenne: P =

S

1.3

CTATUKA




1.3.1

MOMEHT CHUJIBI OTHOCHUTEIBHO OCH BpalliCHUA:

M | = Fl | e 1 - mwrewo cumm F

OTHOCHUTENILHO OCH, NMPOXOJSIIEH Yepe3 TOUKY

O nepneHaAuKyISIPHO PUCYHKY F
1.3.2
P, = m;q:j : eriJr (g =const)
1.3.3 [ | M +M -0
YcnoBus paBHoBecus TBepaoro tena B MCO: | i FI F_—i- ~0
1.34 3akoH [lackans
1.3.5 JlaBneHue B sxuakocTH, nokosmeiica 8 UCO: P = Do + pgh
1.3.6 3aKkoH Apxumena: F_,;px =—P BMT:CH ,
14
14.1 MMiynsc MaTepHalIbHOM TOYKU: p=mo
1.42 P=pi+p2F..
143
Ap=A(Py+ Dot ..) = F oA+ FopondE + ..
BUICO Ap= A( P F D, +T’..) =0, ccm F;Heum +F23H:m +...=0
1.4.4 Pa6ora cuibl Ha MaJIOM TIepeMeNIeHNN: JE
:‘13‘-|AF|-cosa=Fx-Ax \‘____:q(
AF 3
1.4.5 MoOILHOCTE CHIIBL:

ecin 3a Bpemss Af paGoTa CHIIBI H3MEHSIETCS

na AA | 10 MOIHOCTE CHITBI




P= ﬁ = F -0-cosa =
Aty o F
0
1.4.6 mo*  p’
KHHeTHYeCKas SHEPrUs MaTepHanbHoit Toukn: L =~ = E
AE . =A +A, +..
1.4.7 [loTeHuumanbHast 3HEPrus:
s noenmmansbix et A = Eiigren ~ Epnorenn = AL oo .
[ToreHnmuanbHass SHEPTUsI MaTePHATBLHON TOYKHA B OJHOPOJHOM IIOJI€ TSIKECTHU:
Enorenn = mgh.
[ToreHumanbHas sHEprusi ynpyro aehOpMUPOBAHHOTO Teja:
ka
C——Y
1.4.8
B UCO AE, i = Ao nenorern. cun,
AE,.. =0
1.5 MEXAHUYECKUE KOJIEBAHUSA 1 BOJIHbI
1.5.1 lapmonnueckue konebaHusi MaTepuUalbHOM TOYKH. AmMmumuTyga u  ¢asa

Kosebanmii. KuHeMaTndeckoe Onucanue:

x(t) =Asin (ot +¢,),

v(r)=ux,

2 2
=—-0 X(t) =a +® x =0 rgex— cMemenne 3 nonoxenus
X

a (1)=(v)

PaBHOBECH:.

t

JIMHAMUYECKOE OMUCAHUE:

2
may = -kx, rne K = m®~ . Dro 3nauur, yro Fy = -kx.

3HepFeTI/I‘{eCKOC OIIMCAaHHUEC (BaKOH COXpaHCHUA MEXaHUYECKOMH 3HepFPII/I)Z




mo* kt omvt,, kA®
—t —= =——=const
2 2 2

CBs13b aMIUTUTY 1Bl KOJIEOAHUI CMEIIeHHUSI MaTePUATbHON TOYKH C aMIUTUTYJaMU
KoJeOaHUl ee CKOPOCTH M YCKOPEHHS:

V =0A a = oA
max max
1.5.2 o 1
T ==
A%
[lepmon MambIX  CBOOOJHBIX  KOJNIEOAHMIT ~ MAaTeMaTHYECKOTO  MAasTHHKA!
J
T=2m |_ .
g
. m
Tlepros cBOGOIHBIX KOIeOaHHl NPYKUHHOrO MasTHHKa: | = 27T |__
k
1.5.3 Beinyxnennsle koneOanus. Pesonanc. Pe3onancHas kpuBas
1.5.4
L
A=0T= _
v
WuTepdepentms u qudpakiys BOIH
1.5.5 3Byk. CKOpOCTH 3ByKa
2 MOJIEKYJIIPHAA ®U3UKA. TEPMOANHAMUKA
2.1
2.1.1 Mogenu cTpoeHHs Ta30B, )KUAKOCTEH U TBepAbIX Tel. IIycTh TepMonnHaMUYecKast
cuctema (Teno) coctout u3 N OJUHAKOBBIX MOJIEKYI. TOrja KOJIMYECTBO BEIIECTBA
N m
V= = __
Ny 1
rie Na — uncno ABoraapo, m — macca cucrembl (tena), M — momspuas macca
BEIIECTBA
2.1.2 TemtoBoe NBMKEHHE aTOMOB W MOJIEKYJ BEIIECTBA
2.1.3 B3anmMogeiicTBue yacTuil BeniecTBa
2.14
2.1.5 Monaens uaeanpHoro raza B MKT
2.1.6 CBsi3b MEXK/Ty AaBICHUEM U CPEIHEH KHHETUYECKOW SHEPTHEH MOCTyNaTeIbHOTO

TCIIJIOBOTO ABUXKCHHA MOJICKYJI MACAJIBbHOI'O Ir'a3a (OCHOBHOG YpaBHCHHEC MKT)




1 = 2 [my’V 2
p=—mynv = —n ‘ = —N-€ ., , T1e My — Macca OJIHON MOJIEKYIIBI,
3 310 2 ) 3
N
N'=__ — KOHLEHTpAaI¥s MOJEKYJ
Vv
2.1.7 AoGcomoTHas Temneparypa: T =t°+ 273 K
2.1.8
2
mp), 3
Croer =| —kT
2 2
2.19 VpaBnenue p = nkT
2.1.10 | Mogaenp uaeanbHOIo raza B TEpMOJUHAMUKE:
Ypasuenue Menaeneena — Knaneripona
LBI,Ip:cuKeHI/Ie JUIS BHYTPEHHEW SHEPrUn
VYpaBHenne MenneneeBa — Kiranelipona (mpuMeHUMBbIe (GOPMBI 3aITHCH):
m RT
pV=""RT=vRT=NkT p=""
H H
BrlpaxkxeHne [uisi BHYTpPEHHEH DSHEpPruuM OJHOATOMHOIO HJIEAJIBHOIO rasa
(mpumeHuMBbIe HOPMBI 3aIUCH):
3 3 3m 3
U=_VRT=_NkT'=__RT =vcT=_pV
2 2 2 1 )
2.1.11 |3akon /lanbTOHAa 1JIs JABIECHUS CMECHU PA3PEAKEHHBIX Ia30B:
P=p1+p2+..
2.1.12

n3orepma (T = const): pV = const,

P
H30x0pa (V = const): ; = const ,

v
u306apa (p = const): ; = const

I'padmyeckoe mpencrasienne n3onpormeccoB Ha pV-, pT- u VT-guarpammax.




OObBEIMHEHHBIA Ta30BbIA 3aKOH:

ﬂ = const
T

JJIs1 ITIOCTOAHHOI'O KOJIMYECTBA BC€HICCTBA v

2.1.13
2.1.14
Pua (T) Puapa (T)
OtHocuTenbHas BraxHocTs: @ = D (T) = 0 (T)
HACBIILL. [1apa HACBIILL. Tapa
2.1.15 |HM3MmeHeHHe arperatHblX COCTOSHMHI BEIIECTBA: MCIAPEHHE WM KOHIEHCcALUs,
KHUIIEHHE KHUIKOCTU
2.1.16 | M3MeHeHue arperaTHbIX COCTOSIHMI BellecTBa: IUIABJICHUE U KPUCTAJUIU3ALUS
2.1.17
22
221
222
223 Temnonepenadya Kkak cnoco0 M3MEHEHUS] BHYTpEHHEH dHEpruu 06e3 COBEpIICHUS
pabotsl. KoHBeKIUS, TEMIONPOBOIHOCTD, N3TyUYEeHHE
224
V nenbhas Temnoemxocts semectsa c: @ = CMAT
225
A Q=hm
226 DOneMmeHTapHas paboTra B TEpMOIUHAMHKE: A :pAV. Brranciienue paboTs
1o rpauky npouecca Ha pV-auarpamMme
2.2.7 IlepBblii 3aKOH TEPMOIMHAMUKH:

Q12:AU12+A12 :(Uz _U1)+A12

Anunabara:




Q12 :O:Au :UI_UZ :_AUIZ

2.2.8 Bropoii 3akon tepmoauHamuku. HeoOpaTtumbie mporecchbl
229 [TpuHuumnel gedictBus TemnoBbix MamuH. KIIT:
n — A3a UK — QHan - |QXO.II — 1_ QXOJI
QHarp QHarp QHaIp
2.2.10
r -T T
max =Ny, = =1- 2
THarp THarp
2.2.11 VYpaBHenue temioBoro 6amnanca: Q; + Q;+ Q3 +...=0
3 DJIEKTPOJIMHAMUKA
3.1 DJIEKTPUYECKOE IIOJIE
3.1.1
3.1.2 B3anmogpeiicTBue 3apsijgos. Toueunsie 3apsapl. 3akoH Kymona:
B OJTHOPOJTHOM BEIIECTBE C JAMAICKTPUUYECKON MPOHUIIAEMOCTHIO €
poallel_ 1 lale
= = . 5
er 471:880 r
3.1.3
3.14 F
Hanpsi>keHHOCTb 371€KTPUYECKOro MOJIS: E=
qnpo6m,n71
E=-k?
r 2
r
OJHOPOJHOE II0JIE: E = const .
KapTunbl nuHUi HANPSX)KEHHOCTH 3TUX MOJNEH
3.1.5

Pa3nocts MNOTCHIMAJIIOB 1 HAIIPSIXKCHHUC!

A12:Q((P1_(P2):_CIA(P:QU.




HOTCHLII/IaJ'H:HaSI OHEPIuAa 3apsAaaa B JJICKTPOCTATUYCCKOM IIOJIC:

W =qo
A=—-AW
W
[ToTeHuman 371eKTpoCTaTUYECKOro MOJIS: ¢=__.
q

3.1.6 [TpuHIMN cyneprno3unuu 3IEeKTPUUYECKUX TOJEH:
E=E+E¥... 0=0,+¢,+...

3.1.7 [TpoBogHMKH B AIIEKTPOCTATUYECKOM ojJie. YcaoBue paBHOBeCHS
3apsO0OB:  BHYTPM IPOBOOHHWKA [ —(), BHYTpU M Ha IOBEPXHOCTH
npoBoganka ¢ = const

3.1.8

€
3.19
c=4
U
gg,S
DIEKTPOEMKOCTh TUIOCKOTO KOHJIEHCATOPA: C = =eC
d 0

3.1.10
[TocnenoBarenbHOE COEAMHEHHE KOHACHCATOPOB:

1 1 1
U:U1+U2+...,q1:q2:..., =—0+t—+..
Cnocn Cl CZ

3.1.11 qgU CU* ¢

DHeprus 3apsokeHHOro KoHaencatopa: W,o = = =
p p p c 2 2 2C
3.2 3AKOHBI ITOCTOSJHHOI'O TOKA

32.1 ;_Ad

Cmima Toka: £ — . Iloctosuuemii Tok: I = const
At At—0

Mg mocrostHHOTO TOKA q = It
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VYcnoBus CYHICCTBOBAHUA JJICKTPUUICCKOT'O TOKaA.

Hampsoxenne U u 3/IC E
323 U
3akon OmMa JJ1sl y4acTKa Lemu: I=__
R
324
[
R=p__
S
3.2.5 A cropornnx cun
Uctounuku toka. IJIC UCTOUHUKA TOKA: E=
q
BHyTpeHnHee compoTuBIEHHE UCTOYHHKA TOKA
3.2.6 3akon Oma Il NOJHOU (3aMKEyT0171) NEKTPUYECKON E.r
3
uenu: E = 1R + Ir, oTkyna I= ——
R+r
3.2.7
1
- =+ +
mapamt 1 K2
3.2.8
U2
Ha pesucrope R: Q =A=1°Rt =1Ut = ___¢
R
3.2.9 AA
MOIIHOCTD JIEKTPUYECKOTO TOKA! P=__ =1U
At |50
UZ
TeruoBasi MOIIHOCTB, BhIIE/sleMast Ha pesucrope: P = 1 ‘R = ? =1U .
AA
Moot nctounnka toka: £ = =EIl
A
At—0




3.2.10 |CBoOoaHble  HOCUTEIM  DJIEKTPUYECKUX  3apsioB B  IPOBOJHHKAX.
MexaHu3Mbl TNPOBOJAMMOCTH TBEPIbIX METAIOB, PAacCTBOPOB M PacIUIaBOB
3IIEKTPONUTOB, ra3oB. [lonynpoBoauuku. [1oamynpoBOTHUKOBBINA U0

33 MATHUTHOE I1OJIE

3.3.1

B=B{+B,+...

332 OnweiT Opcrena. MarHuTHOe T1OJie NPOBOJHHKA C TOokKoMm. KapThHa nuHHH
MHIYKIMA MarHUTHOTO MOJs JJIWHHOTO TPSIMOTO TMPOBOJHHUKA M 3aMKHYTOTO
KOJIBIIEBOT'O TIPOBOJHUKA, KATYIIKH C TOKOM

3.3.3 Cuna Amriepa, ee HalpaBJICHUE U BETMYHHA:

F, =IBlsino gz O _ Yroll MKy HAalpaBJIeHHEM  IIPOBOJHHKA
1 BeKTOpoM B
334 — :
Cuna JlopeHua, ee Hanpapierne u senmunna: T oy = ‘i? PB SIN & | rpe @ — yron
mexay Bekropamu U u B . JIBukeHWE 3apsOKEHHON YaCTHIBI B OIHOPOIHOM
MarHUTHOM T10JI€
34
3.4.1 IToTok BekTOpa MarHUTHOW WHAYKIUU: ﬁ ? / B
a
®=B,S=BScosa @g
342
343
AD |
E =- =—®
i '
At At—=0
344 O/1C mHayKIMU B IPSIMOM MIPOBOTHUKE i

JIUITAHOM 1, IBMXKYyIIEMCS CO CKOPOCTHIO U /

(YM‘ ! ) B OJIHOPOIHOM MAarHMTHOM moe B: /f" D . /

|Ei |: Blocos o rpe O — yron mesxay Bextopom B 1 Hopmasio 1 K

TIOCKOCTH, B KOTOPoit nexat Bektopsl [ nV;ecrn [ L B u L B,




10 [E:|= BV

345
3.4.6 1 .?
NunyxktuBHOCTH: &~ — ,nmn @ = LI
1
Al
E =-L__ =Ll
St t
At At—0
2
3.4.7 LI
DHeprus MarHUTHOTO MOJs KATYWIKH ¢ Tokom: Wi =
35 OJIEKTPOMATHUTHBIE KOJIEBAHMA 1 BOJIHBI
3.5.1 Koneb6arenbhplii KoHTYp. CBOOO/HBIE JIEKTPOMArHUTHBIE
KoJIeOaHUs B U€aTbHOM KOJIeOATeJIbHOM KOHTYpE: C I
I
1 (t) = G sin (02 +¢,)
I (t) =q =0q__ COoS ((ot + (po) = Imax CoS ((ot
2n |
®opwmyna Tomcona: 1 = 27 \/fC ,oTkyma ®=__=__ |
r AJLC
a J— Imax
max
Q)
352
cU’ s LI* _cu* L
2 2 2 2 const
353 BhIHy)XIIeHHBIE 3JIEKTpOMarHuTHEIE KoseOaHus. Pe3oHaHc
354 Ilepemennsblii Tok. IIpou3BoacTBo, mepenada U MOTPEOJEHUE DIEKTPUUECKOU
SHEpruu
355
ELBl¢
3.5.6 Illxkana »nEeKTpOMAarHUTHBIX BOJH. IIpuMEHEHHE DSIEKTPOMAarHUTHBIX BOJIH

B TEXHHUKE U OBITY




3.6

OIITUKA

3.6.1

3.6.2

3akoHbl oTpaxeHus ceera. & = p
alp

Ve

3.6.3

3.6.4

3aKOHEI MPEIOMJICHUA CBETA.

IIpenomienue ceera: /1811 QL = 71, sinf3 : ny
AGCOMIOTHBIN TIOKA3aTeNb MPETOMICHHS:

OTHOCHUTENBHBIN 110KA3aTelb MPEIOMIICHUS:

Xon nyyei B mpusMe.
CooTHOIIEHWE YacTOT M  COOTHOLIEHHE JUIMH BOJIH TpH  IEpexoje
MOHOXPOMaTHYECKOTO CBETA Yepe3 IpaHmIly pa3aesa AByX ONTUYECKUX CPeX:

V=V, n\=nh,

3.6.5

IlonHOE BHYTpEHHEE OTpaKEHHUE.
IlpenenbHbIl  yron IMOJMHOTO BHYTPEHHETO Hy<i,y n,
OTpaXKECHUS:

3.6.6

C06I/IpaIOH_II/IC 1 pacCeUBArOUIUC JIMH3bI. ToHkas TuH3a. CDOKYCHOC PaCCTOAHUC

M OIITUYECKAS CHUJIa TOHKOU JINH3GI: D= _

F

3.6.7

. ~
dopmyJia TOHKOM JTUH3BI: d

1,11 i

d | F aN h

VBenuueHue, 1aBaeMoe JIHMH30M: f

r-_Vl -

H d




B cnyuae paccenBaronieit JIMH3BL:

D<O:>F:i<0,

D
h |f
I'=_ = u <1
H d
3.6.8
3.6.9
3.6.10 |HWuTtepdepenums cBera. KorepeHTHbIE HWCTOYHUKH. YCIOBUS HAOIIOASHUS
MaKCHUMyMOB M MUHUMYMOB B MHTEP(EpPEHIIMOHHON KapTHHE OT ABYX CHH(a3HBIX
KOTCPCHTHBIX HCTOYHUKOB!
A
MaKCUMYMBI — A=2m__ ,m=0,+/-1,+/-2,+/-3, ...,
2
A
MUHUMYMBbI — A= (2m +1)_ ,m=0,+/-1,+/-2,+/-3, ...
2
3.6.11
A
dsing, =mk m=0,+-1,+-2, +-3, ..
3.6.12
4
4.1
4.1.1 E =hv
4.1.2 hc
E=hv=__=pc
A
E hv h
WUmmynee porona: P = __ = ___ = _
c ¢ A
4.1.3 ®oroaddext. Onpitel A.I'. Cronerosa. 3akousl (oroddhdexra
414 VYpaBaenne DiHmTeHa 11 QoToddderTa:

E(pOTOHa = ABonua + Exun max,




hc hc mu*

= hV = = = .
TI€  ¢orona 7 ’ ABI’IXOHa hVKP 7\‘ s E KHHMAax = — €U3an
. 2
4.1.5 JlaBnenue cBera. J/lapieHue cBeTa Ha MOJTHOCTHIO OTPAKAIOIIYIO IOBEPXHOCTH U
Ha MOJHOCTHIO MOMVIOIAOITYI0 [IOBEPXHOCTh
4.2 OU3UKA ATOMA
421
422
hc
= =|E — F
hvmn | n m |
mn
4.2.3 JluneityaTeie CHIEKTPHI.
CnekTp ypOBHEH 3HEPTUU aTOMa BOJOPOa:
-13,6 3B
E = n=1,2,3, ..
n nL
4.3
4.3.1 Hyxnonnas mozaens siapa I'elizenOepra — MBaHenko. 3apsy siiapa. MaccoBoe 4uciio
sapa. M3oTomsl
432 PaainoakTHBHOCTS.
AX > Y + ‘He
V) 172 2
bera-pacnan.
B-pacmanm Ay A Y+ e+w
z Z+1 -1 e
A A 0
[To3uTpOHHBIH B-pacnan . X, Y+ ety
lNamma-uznyuenue
433 1

3aKkoH pagoaKTUBHOTO pacnana: [N (t) =N 0" 2T,

t

[Iyctp m — Macca pagnoakTUBHOIO BelIeCTBa. Torma m(t) =m, 2T

434
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