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@enepanibHass  pabouass mnporpamma 1o ydeOHomy npeamery «Dusmkar
(yrmyOneHHBIH ypoBeHb) (mpenmMeTHas o0nacTh «EcTecTBeHHO-HaydHBIE TPEIMETHI»)
(ayee cOOTBETCTBEHHO — Iporpamma no ¢usuke, Gpu3nKa) BKIOYAET NOSICHUTEIbHYIO
3aMHCKYy, COJEpKaHUE OOy4dEeHUs, IJIAHUPYEMbIE pEe3ylbTaThl OCBOECHHS IPOrPAMMBI
no ¢u3MKe, TeMAaTUYECKOE IUIAHWPOBAaHUE, MepeueHb (KOAU(PHUKATOP) MPOBEPSIEMBIX
TpeOOBaHUII K pe3ysibTaTaM OCBOECHHUS OCHOBHOW 00pa30BaTENbHOM IMPOrpaMMBI
cpeaHero o01ero 00pa3oBaHus U 3JIEMEHTOB COJIEp:KaHus 1o (pu3mKe.

[losicuutenpHas 3amucka oTpakaeT 00IIKe eI U 3a1a4i PU3UKH, XapaKTEePUCTUKY
MICUXOJIOTHYECKUX MPEANOCHUIOK K €€ M3yUYEHHUI0 00YJarolIMMHCS, MECTO B CTPYKType
yuyeOHOro IjIaHa, a TakKe IOJAXOJAbl K OTOOpY COAEpKAaHMS, K OIpPENeICHUIO
IUTAHUPYEMBIX PE3YJIbTaTOB.

Copepxanue O0O0y4deHMsI pacKpbIBa€T COJAEp)KATEIbHbIE JIMHMM, KOTOpBIE
npearaloTes g 0043aTeIbHOTO M3Y4YeHHUs B Ka)XKIOM KJIacCe Ha YPOBHE CPEIHErO
oO1ero o0pa3oBaHusl.

[Inanupyembie pe3yabTaThl OCBOCHHUS MPOTpaMMbl 1O (U3MKE BKIIOYAIOT
JMYHOCTHBIC, METANpeIMETHBIE PE3yNbTaThl 32 BECh Mepuoj OOydeHHs Ha YpPOBHE
cpenHero o0iero oOpa3oBaHMs, a TAaKXKe MPEIMETHbIE JOCTHXKEHHS O0ydarolerocs
3a KaXbIi TOJ] OOy4EHHS.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢usuke Ha ypoBHE cpeaHero ooIiero odbpasoBaHus pa3padoTaHa
Ha OCHOBE TIOJIOXKEHMM ¢ TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOM
oOpazoBaTenbHOM mporpammel, npeactaBieHHbx B I'OC COO, a Takxke ¢ yuyeToM
(dhenepanpHOI paboueii mporpaMMbl BOCIIUTaHUS M KOHIIEIIMY Mpeno/iapaHus yaeOHOTro
npeameta «Puszmka» B 00pazoBaTeNbHBIX opraHusanusx Poccuiickoit deneparum,
peaM3yIoNTUX OCHOBHBIC 00pa30BaTEIbHBIC TPOTPAMMBI.

[Iporpamma 1o ¢Qusuke omnpenenseT o00s3aTEIbHOE MPEIMETHOE COJEpKAHUE,
YCTaHABIMBACT PEKOMEHAYEMYIO IIOCIEAOBATEILHOCTh HM3YYCHHS TEM M Pa3/IeiioB
y4eOHOT0 MpeIMETa C YYeTOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH, JIOTHUKU
y4eOHOTrO0 Tpoliecca, BO3pACTHRIX 0COOEHHOCTEH o0yuarommuxcs. [Iporpamma no ¢pusuke
JaeT TMPEJCTaBICHUE O LEJAX, COACP)KaHUM, O0IIeH cTpaTernu 0O0y4YCHUS, BOCTTUTAHUS
Y pa3BUTHUS OOYJAIOIINXCS CPEACTBAMU yueOHOTO npeameTa « Du3nkay Ha YyrITyOJICHHOM
YpOBHE.

N3yuenne xypca GU3UKH yriayOJICHHOTO YPOBHS ITO3BOJISCT Peai30BaTh 3a/1auu
po(eCCHOHATILHON OPUEHTAIINH, HAMPABIEHO HAa CO3JaHUE YCIIOBUW JIJISI TIPOSIBICHHUS
CBOMX HHTCJUICKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaKIbIM OO0ydYarOIIUMCH,
KOTOpbIE  HEOOXOIWMBI  JJIE  TPOJOJDKEHHS  00pa3oBaHUST B OpraHU3AIMSIX
po¢heCCUOHAIBHOTO oOpa3oBaHUsI MO  PA3IUYHBIM  (PUBHKO-TEXHUYECKUM
Y UHXCHEPHBIM CITEITUATLHOCTSIM.
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B nporpamme no ¢usuke onpenensioTcs IUIAHHUPYEMbIE pe3yJIbTaThl OCBOEHUS
Kypca (u3uKM Ha ypOBHE CpeaHero oO0miero oOpa3oBaHUs: JMYHOCTHEIE,
MeTarpeIMeTHbIe, MPeMEeTHbIE (Ha YIIIyOJIeHHOM ypoBHE). HayuHo-MeTo10/10rHuecKoi
OCHOBOM 17151 pa3pabOTKu TPeOOBaHUM K TMYHOCTHBIM, METAMPEIMETHBIM U PEIMETHBIM
pe3yibTaTaM 00ydYarolnuXcsi, OCBOMBIIMX MPOrpaMMy MO (PU3UKE Ha YPOBHE CPEIHETO
oO1ero oOpa3oBaHus Ha YIIIyOJIEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-JIEATEIbHOCTHBIN
MOJIXO/I.

[Iporpamma 1o ¢pu3HKe BKIIOYAET:

IUTAaHUPYEMBbIE PE3YJIbTAaThl OCBOCHUS Kypca PU3UKU Ha YIITyOJIEHHOM YPOBHE, B TOM
quCIIie MPEAMETHBIC PE3YNIbTATHI IO T01aM 00yUYEHUS;

conepkaHue yueOHoro npeaMera «Pu3nkay mo rogamMm oOydIeHNS;

TEMaTUYEeCKOe TUTAHUPOBAHKE TI0 ToAaM 00yUYeHuS;

nepeyeHb (KoaudukaTop) MPOBEPSEMbIX TPEOOBAHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOUM 00pa3zoBaTeIbHON MpOrpaMMbl CPEIHETO OOIIer0 00pa30BaHUs U 3JIEMEHTOB
coJiepKaHus 0 (PU3HKeE.

[Iporpamma no ¢pusuke UMEET IPUMEPHBIN XapaKTep U MOXKET ObITh UCIIOJIb30BaHA
YUUTEIAMU PUBUKHU 711 COCTABIICHUSI CBOMX pab0YUX MPOrpamM.

[Iporpamma 1o ¢pu3HKe IpeoCTaBIsseT BOZMOXHOCTH JIs Pean3aluy Pa3IuIHbIX
METOJMYECKUX TOJXOJ0B K TpernojaBaHuio (U3MKA Ha YriayOJEHHOM YpPOBHE
IIPU YCJIOBUU COXpaHEHUs 00A3aTEIbHON YaCTH COJIEPKAHMS Kypca

®du3nka KaKk Hayka O HanbOoJiee OOILIUX 3aKOHAaX MPUPObI, BHICTYNAasi B Ka4eCTBE
y4eOHOTO mMpeaMera B IIIKOJIe, BHOCHUT CYIIECTBEHHBIM BKJIAJl B CHUCTEMY 3HAaHHM
00 oxpyxkawmem wMupe. [IkonapHBIE Kypc QU3HKH — cUCTeMOOOpa3yrolui
JUTSI €CTECTBEHHO-HAYYHBIX YU€OHBIX TIPEIMETOB, MOCKOJIbKY (PM3UUECKUE 3aKOHBI JIeKAT
B OCHOBE IIPOLIECCOB U SBJIICHHM, H3y4aeMbIX XUMHUEH, OHosorueu, Quzndyeckoi
reorpadueit u actpoHomueil. Mcnonb30BaHWe M aKTUBHOE MpPUMEHEHHUE (DU3UUYECKHUX
3HAHUM OMPEACIINUIIO XapaKTep U OypHOE pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTHI B cepe
SHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, TOJYyYEHHs HOBBIX MaTEpUAJIOB
C 3aJJaHHBIMHU CBOMcTBaMu. M3ydeHue pu3nKku BHOCUT OCHOBHOM BKJIaJ B (DOPMUPOBAHHE
€CTECTBEHHO-HAYYHON KapTUHBI MuUpa oOydawmierocs, B (QopMUpOBaHUE YMEHUUN
MIPUMEHSTh HAYYHBIM METO/I O3HAHUS MPU BBHIMOJHEHUH UM YU€OHBIX UCCIICIOBAHUM.

B ocHOBYy Kkypca ¢u3NKy Ha ypOBHE CPETHEr0 OOIIEro 00pa3oBaHus MOJIOXKEH Pl
uJel, KOTOPbhIE MOKHO PACCMATPUBATh KaK MPUHIIMUIIBI €70 TOCTPOSHUS.

Hoesa wuenocmunocmu. B COOTBETCTBUM C HEW Kypc SIBJISIETCS JIOTUYECKHU
3aBEPIICHHBIM, OH COJICPKUT MaTepHal M3 BCEX paslelioB (DU3WKH, BKIIOUYAET Kak
BOIPOCHI KJTACCUYECKOM, TAK M1 COBPEMEHHOMN (DH3HUKHU.

Hoesn zenepanuzayuu. B cOOTBETCTBUY C HEW MaTepual Kypca GU3UKH 00beTUHEH
BOKpYr (¢usnueckux teopuil. Bemymmm B Kypce sBiseTcs (popmupoBaHHe
MPEJICTABIICHUI O CTPYKTYPHBIX YPOBHSX MaT€pUHU, BEIIECTBE U TOJIE.

Hoes zymanumapuzayuu. Peamuzanus uaew MpeAnonaraeT HCHOIb30BaHUE
TYMaHUTAPHOTO TOTEHIHANIA (PU3NIECKON HAYKH, OCMBICIICHHUE CBSI3H PAa3BUTHS (DU3UKH
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C pa3BUTHEM OOIlecTBa, a TakKKe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOTIEMaMU.

Hoes npuxnaonou nanpasnennocmu. Kypc (Qu3uku yriayOGIeHHOTO YpOBHS
npenanoiaraeT 3HaAaKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX M TEXHOJIOTUYECKHUX
NPUIOKEHUN M3YYEHHBIX TEOpHUM M 3aKOHOB. I[Ipu 3TOM paccMaTpuBarOTCs Ha YpOBHE
oOIIuX MPECTaBICHUN U COBPEMEHHbIE TEXHUUYECKUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoesn rxono2uzayuu peann3yercs MOCpeICTBOM BBEACHHS 3JIEMEHTOB COACPKaHUS,
MOCBSIIIEHHBIX AKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI
C pPa3BUTHEM TEXHUKHU M TEXHOJOTHH, a TaKkke OOCYXKICHHs MpoOJieM paloHaIbHOTO
IPUPOAOIIOIB30BAHUS U IKOJOTHYECKON 0€30MacHOCTH.

OcBoenue coiepkaHUs TOPOrpaMmbl O  (QU3MKE  JIOJDKHO  CTPOUTCA
HA TPHUHIUINAX CHUCTEMHO-AEATEIbHOCTHOTO Tmoaxona. Jms ¢usuku peanuszarust 3THX
MPUHIUIIOB 0a3upyeTcsi Ha HCIOJIb30BAHUU CAMOCTOSITEIBHOTO JKCIIEPUMEHTa Kak
MIOCTOSTHHO JIeUCTBYIoIIero (pakTopa yueOHoro nporecca. st yriyOJIeHHOTO YPOBHS —
3TO CHCTEMa CAMOCTOSATEIBHOTO YYEHHYECKOTO HKCIHEPHUMEHTA, BKIIIOUYAIOILIETO
(GpOHTANIbHBIE YUEHUYECKHUE OIBITHI NMPU W3YYEHUU HOBOTO Marepuaa, J1abopaTOpHbIE
paboThl M paboThl MpakTUKyma. [Ipu 3TOM BO3MOXKHBI JBa Crocoba peanu3aiuu
¢bu3nUecKoro mpakTukyma. B mepBom ciydyae MpakTUKyM TPOBOJUTCS JUOO B KOHIIE
10 u 11 kmaccoB, 1100 MOCTIE MEPBOTO M BTOPOTO MOTYTOIAN B KaXKIOM M3 ITHX KJIACCOB.
BTopoii cnocob — 3To uHTErpaus padoT NpakTUKyMa B CUCTEMY Ja0OpaTOPHBIX padoT,
KOTOpBIE IPOBOASTCS B Ipolecce n3ydeHus paszzieina (temsl). Ilpu sTom noa paboramu
MpPaKTUKyMa TOHUMAETCs] CaMOCTOSTENHbHOE HCCIEeOBaHNE, KOTOPOE TMPOBOJIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000ITIIEHHOTO BH1a 06€3 IOIIaroBoi HHCTPYKITUH.

B mporpamme no ¢gusuke cucreMa y4eHWYECKOTO KCIEpPUMEHTa, J1abopaTOpHBIX
paboT U MpakTHKyMma Mpe/CTaBlieHa €IUHBIM TiepeuHeM. BriOop TemaTuku ISt ATUX
BUJIOB  YYCHHYECKUX  MPAKTUYECKUX  pPabOT  OCYIIECTBIACTCA  y4aCTHUKAMHU
o0pa30BaTeNbHOr0 MpoIlecca MCXOls U3 OCOOEHHOCTEH MOYpPOYHOIO IJIaHHUPOBAHUS
W ocHareHus kabuneta pusuku. [Ipu sTomM obecrnieunBaeTcst OBIaAeHUE 00YYAIOIUMUCS
YMEHUSMH TIPOBOJUTH MPSMBIE U KOCBEHHBIC U3MEPEHUS, HCCIICIOBAHUS 3aBUCUMOCTEH
(M3UYECKUX BEJIMUMH U TTIOCTAHOBKY OIBITOB 1O MTPOBEPKE MPE/TI0KEHHBIX THIIOTE3.

bonpmoe BHUMaHWE yaemseTcs PEUICHHIO PACUETHBIX M KAaYeCTBEHHBIX 3ajad.
[Ipu sTOM 111 pacyeTHBIX 3a/Jad MPUOPUTETOM SBJISIOTCS 33Ja4dl C SIBHO 3aJIaHHOU
U HESBHO 3aJaHHONW (M3MYECKOW MOJECINbI0, TMO3BOJSIONINEG TPUMEHSITh H3yUYCHHBIE
3aKOHBI M 3aKOHOMEPHOCTHM KakK W3 OJHOTO paszdena Kypca, TaK W HHTETPUPYS
MpUMEHEHNE 3HAHWW M3 Pa3HBIX pa3ienioB. /[ KadecTBEHHBIX 3a7ad MPUOPUTETOM
ABJISIIOTCS 3a7jaHusl Ha OOBbACHEHME/Npe/ICKa3aHue MPOTEKAHUsSI (PU3NYECKUX SBICHUM
U TIPOIIECCOB B OKpYXKalOIIEeH >KW3HU, TpeOyromue BbiOOpa (U3MYECKOW MOJETU
JUTSI CUTYaIliU TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusimu OI'OC COO k MarepHalbHO-TEXHUYECKOMY
o0ecreyeHnto y4eOHoro mpouecca Kypc (U3UKU yriayOJEeHHOTO YpOBHS Ha YpPOBHE
CpeaHero o61iero o0pa3oBaHus JOKEH U3Y4aThCs B YCIOBUSAX MIPEIMETHOTO KaOMHETA.
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B kabunere ¢u3uku A0MKHO OBITH HeEoOXoauMoe jabopaTopHoe 000pYyI0BaHUE
JUIA  BBIMIOJTHCHUS YKa3aHHBIX B TIpOrpaMMe 10 (U3MKE YYECHHYECKHX OIIBITOB,
1a60paTOPHBIX padOT U PabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE 000PYI0OBaHUE.
JleMoHCcTpannoHHOE 000pynoBaHue GOPMUPYETCS B COOTBETCTBUU C MPUHITUIIOM
MUHUMAJIBHOW  JOCTATOYHOCTH M  OOECTIeurMBaeT TIOCTAHOBKY  IEPEUYUCIICHHBIX
B IporpaMme Mo (PU3MKe KIIOYEBBIX TEMOHCTPALMM JUIsl MCCICAOBAHUS U3y4aeMbIX
SIBJICHHH ¥ TIPOIIECCOB, SMITUPUICCKUX U (PYHIAMEHTATBHBIX 3aKOHOB, MX TEXHHYCCKHUX
IIPUMEHEHUU.

JlabopaTopHoe o00opyqOoBaHME [UJII  YYEHHMUECKUX  MPAKTUYECKUX  padboT
dbopMupyeTcsi B BUJIe TEMAaTHYECKUX KOMIUIEKTOB M 00ECIEUNBACTCA B pacue€Te OJHOTO
KOMIUIEKTa Ha JAByX oOyuaromuxcs. TeMaTudeckue KOMIUIEKTH JabopaTOpHOTO
000pyI0BaHUS IOJKHBI OBITH TOCTPOEHBI HA KOMIIEKCHOM HCTOJb30BAHUH aHAJIOTOBBIX
1 IU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTENBHBIX CHCTEM B BHUIE
1M (poBBIX Ta60OpATOPHUH.

OCHOBHBIMHU 1IEJIIMU M3y4€HUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

dbopMHpoBaHrE MHTEpECa U CTPEMJICHHUS OOYYaIOIIUXCS K HAYYHOMY H3YUYECHHIO
MIPUPOIBI, PA3BUTHE MX HHTEIUICKTYAIbHBIX M TBOPUYECKUX CITOCOOHOCTEH;

pa3BUTHE TMPEJCTABICHUH O HAy4YHOM METOJ€ IMO3HaHUs U (HOPMUPOBAHHE
MCCJIEIOBATEIHCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHUSIM;

¢opMupOBaHHE HAy4YHOTO MHPOBO33PEHUS KaK pe3yibTara H3y4eHUS OCHOB
CTpOEHHUs MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopmMupoBaHue yMEHUN OOBACHATH SIBJICHUS C HCMHOJb30BAaHUEM (DU3UUECKUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHrEe TpPEACTaBICHUH O poiau (U3UKA 7 Pa3BUTHS  JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE TPEICTABICHUH O BO3MOXHBIX cdepax Oymaymied mpodeccruoHalbHON
NEeSTeTbHOCTH, CBA3AHHBIX C (PU3UKOMN, TOJITOTOBKA K JalbHEUIIIEMY 00YYEHHUIO B ATOM
HaTpaBJICHUN.

JlocTikeHrne HTUX IeJedl oOecreunBaeTCsl pelIeHUuEM  CIEAYIONIUMX — 3aaa4
B MPOIIECCE U3YUCHUS Kypca (PU3UKK HAa YPOBHE CPEAHEro 00IIEro 00pa3oBaHus:

npuoOpeTeHre CUCTEMbl 3HaHUN 00 O0O0mHUX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHUSAX, BKIIOYAs MEXaHUKY, MOJICKYJSPHYIO (PU3UKY, DJIEKTPOIMHAMUKY,
KBaHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

dbopMHupOoBaHWEe YMEHHM MPUMEHSATH TEOPETUUYECKUE 3HAHUA IS OOBSICHCHUS
(GU3MYECKUX SBICHUW B TPUPONEC ¢ JUIsl TPUHATHS MPAKTUYECKUX PEHICHUMN
B MOBCEJIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHUsS Pa3IUYHbIX 3a/1ady C SIBHO 3a/laHHOM (PU3NYECKON
MOJIEJIbIO, 33]1a4, MOJPA3yMEBAIOIINX CAMOCTOATENIbHOE COo3aHue (PU3NUECKON MOJIENH,
COOTBETCTBYIOIIEH YCIOBHM 3a]]a4M, B TOM YHCJIC 3a/1a4 HHKEHEPHOTO XapaKTepa;

MOHUMaHue (PU3NIECKUX OCHOB WM TMPUHIIMIIOB JIEUCTBUS TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;
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OBJIAJICHUE METOJaMU CaMOCTOSTENbHOTO IUJIAHUPOBAHMS U MPOBEICHUS
($U3MYEeCKUX SKCIIEPUMEHTOB, aHAJIM3a U UHTEpHpeTauuu uHGOpMaIui, onpeaeneHus
JOCTOBEPHOCTH MOJTYUYEHHOTO Pe3yJIbTaTa;

CO3JJaHME YCJIOBHM JUIsl Pa3BUTHS YMEHUH MPOEKTHO-UCCIIENOBATENHCKOM,
TBOPUYECKOU JICSITETbHOCTH;

pa3BuTHE WHTepeca K cdepaM mpodhecCHOHATBHOW ACATEIBHOCTH, CBSI3aHHOU
¢ (hU3UKOM.

B cootBerctBuu ¢ tpedboanusimu GI'OC COO yriayOiaeHHbIH ypOBEHb U3YUCHUS
yueOHoro npeamera «Pu3nkay Ha ypOBHE CpETHEro OOIIEro 00pa3oBaHusl BRIOUpaETCs
OOyJarONIMMUCS, TUIAHUPYIOIIMMHU TMPOAOKEHUE O00pa3oBaHUS IO CIEIUATBLHOCTIM
(MBUKO-TEXHUYECKOTO TPOQUIISL.

OO6muiee 4KMCIIO YacoB, PEKOMEHJIOBAHHBIX ISl U3y4YeHUsS (Ppu3uku (yriryOJeHHBIN
ypoBeHb), — 340 yacoB: B 10 kmacce — 170 yvacoB (5 yacoB B Henento), B 11 kiacce —
170 gacoB (5 yacoB B HEEIIO).

[Ipemsiaraemelii B mporpamme 1o Gu3uke nepedeHb J1ad0paTOPHBIX U MPAKTUYECKUX
paboT SABIAETCS PEKOMETOBAHHBIM, YUUTENh JIeJacT BEIOOP MPOBEACHUS JTaOOPATOPHBIX
paboT U OMBITOB C YYETOM HHIUBHUAYATbHBIX OCOOEHHOCTEHN 00yUYatomuxcs.

B mnporpamme mno ¢u3MKe KaXJIOro Kiacca IMpeasiaraeTcsi pe3epB BPEMEHH,
OTBOJIUMBIN Ha BapUATUBHYIO YacTh MPOTPAMMBI, COJEPKaHUE KOTOPOUM (opMUpYyeETCs
y4acTHHKaMU oOpa3oBaTelbHOTO Tmpolecca. Jlrobas pabodas mnporpamma JOJDKHA
MOJIHOCTBIO BKJIIOUYATh B €051 coJiepKaHKe IaHHOW TPOrpaMMBbl 1O (hU3HKE.
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COLEPKAHUE OBYYEHMUA

10 KJIACC

Pasznen 1. Hayunblii MeTO MO3HAHMSI IPUPOABI

®duszuka — ¢PyHIaMeHTalbHAsg Hayka o mpupoze. HaydHbiii mMeTon mo3HaHHS
Y METOJIbl UCCIIEIOBaHMS (PU3UUECKUX SBICHUI.

OKCIIepUMEHT U Teopus B Tpolecce TMo3HaHus mnpupoabl. HaOmronenue
Y DKCIIEPUMEHT B (PU3HUKE.

CnocoObsl  u3MepeHus (U3MYECKUX BEJIMYMH  (QHAJIOTOBBIE U ITU(POBBIC
MU3MEPUTEIIbHBIE MPUOOPBI, KOMIIBIOTEPHBIE TaTYNKOBBIE CUCTEMBI).

[TorpemnocTu u3mMepeHuit GU3NYECKUX BETUUHMH (A0COMIOTHASI U OTHOCUTEINIbHASA).

MopnenupoBanue (U3MYECKUX SIBICHUNM M MPOLECCOB (MaTepuaibHasi TOYKa,
a0COJIIOTHO TBEPJIOE TEJO, MACAIbHAS KUAKOCTb, UACANbHBIA a3, TOUCUHBIN 3apsn).
I'unore3a. ®U3nUECKUil 3aKOH, TPAHUILIBI €r0 MPUMEHUMOCTH. Du3ndeckas Teopusl.

Ponbs u Mecto ¢u3nku B GOpMUPOBAHUU COBPEMEHHON HAyYHOW KapTUHBI MUDA,
B [IPAKTUYECKOMU AEATEIBHOCTHU JHOJEH.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomol, RPAKMUKYM

W3mepenue cuibl TOKa M HAMpPsHKEHUS B IEMH MOCTOSHHOTO TOKAa MPH MOMOIIH
aHAJIOTOBBIX U MU(PPOBBIX U3MEPHUTEIHHBIX MPHUOOPOB.

3HakoMcTBO ¢ uU(ppoBoil naboparopuer 1o ¢Qusuke. Ilpumepsl u3MepeHus
(bu3MYECKUX BEIWYNH MPHU MOMOIIN KOMIIBIOTEPHBIX JAaTYUKOB.

Pa3nen 2. MexaHuka
Tema 1. Kunemamuka

Mexannueckoe qBukeHre. OTHOCUTENIbHOCTh MEXaHUYECKOT 0 ABUKEeHUS. CucTteMa
oTcuera.

[Ipsimast u oOpaTHas 3a1a4l MEXaHUKH.

Pannyc-BexkTop MatepuanbHON TOYKH, €r0 MPOEKIMU Ha OCU CUCTEMbI KOOPJUHAT.
Tpaexropus.

[Tepememnienue, CKOPOCTh (CpeaHsISt CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepUAIbHOW TOYKM, HMX TNPOCKUMH HA OCH CHUCTEeMbl KoopauHar. ClioxeHue
MIEPEMEILCHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSAMOJUHENHOE MBUXKEHUE. 3aBHCUMOCTh
KOOpAWHAT, CKOPOCTH, YCKOPEHUS U MYyTH MATEPUAIBHOM TOUYKM OT BPEMEHU U HX
rpadukw.

CBobOomHOe majaeHue. YCKOpeHHue CBOOOJHOTO majeHus. JIBWKeHHWe Tera,
OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHUS
MaTepUaIbHONU TOYKH OT BPEMEHHU U UX rpaduKH.

KpuBonuuenHnoe nBuxeHne. JIBH)KEHUME MaTEPUAIIBHOM TOYKH IO OKPYKHOCTH.
VYrnoBas u nuHelHas ckopocTh. Ilepnoa u gactora obparmienus. LleHTpocTpeMuTenbHOE
(HOpMaJibHOE), KacaTelbHOE (TAHTE€HI[MAJIBHOE) M MOJHOE YCKOPEHUE MaTepUalibHOU
TOYKHU.
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TexHuueckue YCTpOﬁCTBa N TCXHOJIOTHUYCCKHUEC ITPOUCCChI: CITMAOMCTP, IBHIKXCHHEC
CHaps10B, OCITHBIC, IICCTCPCHYATHIC U PCMCHHLIC IICpEaAaAYIN, CKOPOCTHBIC J'II/I(bTBI.

Jlemoncmpayuu

Mogens CcHCTEMBI OTCYETA, WLIIOCTPAIUMS KHHEMATUYECKUX XAPAKTEPUCTUK
JBHKCHUSL.

CniocoOsbI nccieoBaHus IBKCHUM.

NnmocTpanus npeAeabHoro nepexo/ia i i3MEpeHre MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanHue NBUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3peKEHHOM MPOCTPAHCTRE.

HaGmronenne nBwkeHMs Tena, OpOIIEHHOTO IO YIJOM K TOPHU30HTY
Y TOPU30HTAIBHO.

HarmpaBnenue CKopoCTH Ipu JIBUKEHUHU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEIYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUM, CKOPOCTEHN JBUYKEHUS OJHOTO M TOTO K€ Teja
B PAa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomol, NPAKMUKYM

N3yuenne HEpaBHOMEPHOTO MBIDKCHHSI C TIICJIBIO OINPEACIICHUS MTHOBECHHOM
CKOpOCTH.

N3mepenne yckopeHHs] TpU MPSMOJMHEHHOM pPAaBHOYCKOPEHHOM JBUXKEHUU
10 HAKJIOHHOM TIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH ITPU PAaBHOYCKOPEHHOM JIBUKCHHH.

W3mepenue yckopeHUsi CBOOOJHOTO TaaeHUs (PEKOMEHIOBAHO HCIOJIh30BAaHUE
uudpoBoit 1adbopaTopun).

N3yuenne ABWKCHHS Teja, OPOIIEHHOTO TOPU30HTANBHO. [IpoBepka THUIOTE3BI
0 TIPSIMO¥ MPOTIOPIIMOHATBHOW 3aBUCUMOCTH MEXKIY MadbHOCTBIO TIOJIeTa U HAaYaJIbHON
CKOPOCTBIO Tea.

N3yuenne nBMKEHHS TeJla 0 OKPYKHOCTH C TIOCTOSIHHOM TI0 MOIYITFO CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TIEpUOJa OOpaIieHus] KOHUYECKOTO MasiTHUKA OT €ro
apaMeTpOB.

Tema 2. lunamuxa

Ilepbii  3akoH HproTona. HWMuepumansHble cuctemsl otcyera. [IpuHiun
oTHocuTenbHOCTH ['anmmnes. HeunepuuaneHble CUCTEMBI OTcYeTa (OINpEAENICHHE,
MIPUMEPBHI).

Macca tena. Cuna. [IpyHuun cynepno3unyu Cui.

Bropoii 3akoH HeroTOHA U151 MaT€pHUaIbHON TOUYKMU.

Tpernii 3akoH HproTOHA 1151 MaTepHUaIbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHs. DKBHUBAJICHTHOCTh I'PABUTALMOHHOW M WHEPTHOU
MAaccChl.

Cuna TsKecTH. 3aBUCHMOCTh YCKOPEHHUS CBOOOJHOTO TAaJEHHUS OT BBICOTHI
HaJl TOBEPXHOCTHIO TUTAHETHI U OT reorpauyeckoi MupoThl. JIBuKEeHUE HEOECHBIX Tel
U uX cimyTHUKOB. 3akoHbl Kenepa. [lepBas kocMuueckasi CKOPOCTb.
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Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHKYIIETOCS C YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUsI CKOJBKEHUSI U CUJIa TPEHUS MOKOSI.
Koaddumuent tpenns. Cuna conpoTUBIEHUS MPU TBUKEHUHU TeJla B )KUJIKOCTU WIIH rase,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIFHOTO JIBUYKEHUSI.

Hasnenue. ['uapocrarnueckoe nasienue. Cuia Apxumena.

TexHu4YecKue yCTpONUCTBA U TEXHOJIOTHYECKHE MPOTICCCHI: TTOAIITUITHUKH, JTBYKCHUE
MCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

HaGnronenue ABuKeHUs TeN B MHEPUUATBHBIX M HEHMHEPIMAIBHBIX CHUCTEMaXx
oTcUerTa.

[IprHIMI OTHOCUTENBHOCTH.

Kauenne nByx HUIMHIPOB WM IIAPOB Pa3HOM MACChl C OJJTMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIIMAIBHOW CUCTEMBI OTCUETA.

CpaBHEHUE PAaBHOJACUCTBYIOMIECH MPUIIOKEHHBIX K TEIy CHJI C MPOU3BEICHUEM
MACCBhI T€Jla Ha €70 YCKOPEHUE B UHEPLUUAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cuJ1, BOSHUKAIOIIUX B PE3YJIbTATE B3aUMOJACHCTBUS TEIL.

N3mepenune macc 1o B3anMoAeiCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM IOABEME U TIAJICHUM.

[lenTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS TIOKOS, KAUEHUS U CKOJIBKCHHUSI.

Yuenuueckuui sxcnepumenm, nabopamopHuvle pabomul, NPAKMUKYM

N3mepenne paBHOJAEHCTBYIOLIEH CHUJI MIPU ABMKEHUU OpyCKa MO HAKJIOHHOMN
IJIOCKOCTH.

[IpoBepka runore3sl 0 HE3ABUCUMOCTH BPEMEHU JABUKEHUSI OpyCcKa M0 HAKJIOHHOM
MJIOCKOCTH Ha 3a/IaHHOE PACCTOSIHUE OT €r0 MacCChl.

HccnenoBanue 3aBUCUMOCTH  CWJI  YIIPYTOCTH, BO3HHMKAKOIIMX B IPYKHUHE
U PE3UHOBOM 00pasiie, OT Ux Aedopmanuu.

N3yuyeHue NBUKEHHS CUCTEMBI TEJI, CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3 JerKuil
OJI0K.

N3mepenune koadduimeHnta TpeHUsT MO BEJIMYMHE YTJIOBOro Kkoddduimenrta
3apucuMocTd Frp(N).

HccnenoBanne nBMKEHUS Opycka MO HAKIOHHOW IJIOCKOCTH C IEpEMEHHBIM
K02 PuImeHTOM TpeHU.

N3yuenue nBM>KEHMS rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meepoozo mena

AGcomoTHO TBepaoe Teno. [locTynaTenbHOE U BpaliaTeIbHOE JBUKEHUE TBEPAOTO
Tena. MOMEHT CWJIbI OTHOCUTENBbHO ocu BpamieHus. llnedo cunbl. CroxkeHue cui,
MIPUJIOKEHHBIX K TBepAOMY Tely. LleHTp TsxecTu Tena.

YcnoBus paBHOBECHUS TBEPIOTO TENA.

10



denepanbHas padouas nporpamma | Pusuka. 10-11 kinaccsl (yriryOJIeHHBIH YPOBEHB)

YcroitunBoe, HEyCTONYMBOE, O€3pa3TMIHOE PABHOBECHE.
TexHuueckue  yCTpOMCTBA M TEXHOJIOTMUECKME  IPOLECCHI:  KPOHIUTEWH,
CTPOMTENBHBIM KPaH, PEIIETYaThIE KOHCTPYKIIUH.

Jlemoncmpayuu
VY ci1oBuUsI paBHOBECHS.
Buer paBHOBeCHS.

Yuenuueckuii sxcnepumenm, rabopamopmule pabomsi, NPAKMUKym
HccenenoBanue ycinoBHil paBHOBECHS TBEPAOTO Tela, UMEIOIIETO OCh BPAILLIEHUS.
KoncTpyrnpoBanne KpOHIITENHOB U PacdeT CUJI YIPYTOCTH.
N3ydenune ycTONYnBOCTH TBEPAOIO TENA, UMEIOIIETO IUIONAAb OMOPBI.

Tema 4. 3axonwl coxpanenusn 6 mexanHuke

NMnynbec MaTeprallbHOW TOYKH, CUCTEMBl MaTe€pUalIbHBIX TOYeK. LleHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema O IBM)KEHUU LIEHTPa Macc.

NMnysibe Cuiipl 1 13MEHEHNE UMITYJIBCA TEJIA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakxtuBHOE NBHKEHNE.

MoMeHT nmnyJsibca MaTepuaibHOM TOUKU. [IpencraBienre o COXpaHEHUM MOMEHTA
VMITYJIbCA B LICHTPAJIbHBIX MOJIAX.

PaGora cunpl Ha MaJloM W Ha KOHEYHOM mnepemerieHud. ['paduueckoe
npecTaBieHre paboThl CUITBI.

MOUHOCTE CHUJIBI.

Kunetnueckass »Hepruss MarepuaibHOW TOYKU. Teopema 00 U3MEHEHHUH
KMHETUYECKOW SJHEPTUN MATEPUAIBHON TOUYKH.

IloreHnManbHple W HENOTEHUMANbHbIC Cuibl. [loTeHnumanpHas  SHeprus.
[loTenmuanpHas sHeprus ynpyro aedopMUpOBaHHOW mpykuHbl. [loTeHnmanbHas
DHEprus Tejla B OJHOPOJHOM TIpaBUTAUMOHHOM mnoJje. [loTeHuuanbHas 3HEprust Tena
B T'PAaBUTALlMOHHOM I10JIE OJJHOPOIHOTO IIapa (BHYTpH U BHE mapa). Bropas kocmuueckast
CKOpOCTh. TpeThsl KOCMUYECKAS] CKOPOCTb.

CBsi3p paOOTBHl HEMOTEHLHUAIBHBIX CHJI C W3MEHEHHEM MEXaHMYECKOW SHEepruu
CUCTEMBI TeJl. 3aKOH COXPAaHEHHSI MEXaHUYECKOW IHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHymum 18 UACATBHOW JKUAKOCTH KakK CJIEICTBHME 3aKOHA
COXPAaHEHUS MEXaHUYECKON IHEPTHH.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JBUXXEHUE PAaKeT,
BOJIOMET, KOTIEp, MPY>KUHHBIA MUCTOJIET, TUPOCKOI, (PUTYpHOE KaTaHHWE Ha KOHbKaX.

Jlemoncmpayuu
3aKOH COXpaHEHUs UMITYJIbCa.
PeakTuBHOE IBHIKEHHE.
HN3mepenune MOIHOCTY CUJIBI.
W3meHenune sHepruu Teja Mpy COBEPIICHUN paOOTHI.

11



denepanbHas padouas nporpamma | Pusuka. 10-11 kinaccsl (yriryOJIeHHBIH YPOBEHB)

BzanmHbIe nipeBpallieHrs] KWHHETUYECKOW Y TOTEHIUATIbHOW SHEPT U IIPU JIEUCTBUU
HA TEJIO CHJIBI TSDKECTU U CUJIBI YIIPYTOCTH.
CoxpaHeHue YHepTruu Mpu CBOOOTHOM MaCHUH.

Yuenuueckuii sxcnepumenm, rabopamopHvle pabomol, NPAKMUKYM

N3mepenne nMiysbca Tejia 1o TOPMO3HOMY ITyTH.

W3mepenue CUIIbI TATH, CKOPOCTH MOJIEIH SJIEKTPOMOOUIISE U MOLITHOCTH CUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

Hccnenoanne coxpaHeHUs UMITYJIbCA IIPU YIPYTOM B3aUMOIEHCTBUHU.

N3mepeHre KHHETHYECKON S3HEPTUU Tela [0 TOPMO3HOMY ITYTH.

CpaBHEHHME M3MEHEHHUsI TMOTECHIMAIBbHON SHEPTrUU MPYKUHBI C PabOTON CHIIBI
TPEHMUSL.

Onpenenenrie paboThI CUIIbI TPEHUS NP IBUKEHUU TeJIa [0 HAKIIOHHOM IIOCKOCTH.

Pa3nen 3. MoJgekyJisipHasi pu3nka ¥ TepMOIMHAMUKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcCHOBHBIE MOJOXKEHUST MOJICKYJIsIpHO-KMHeTHuUeckoi Teopuu (MKT), ux onbiTHOE
obocHoBanue. Juddysus. bpoyHOoBCckoe  ABMKEHHE.  XapakTep  JABMKCHHS
Y B3aUMOJECUCTBHSI YaCTHUIL BemecTBa. MoJenu CTpoeHus ra3oB, )KUAKOCTEN U TBEPIBIX
Tell U OOBACHEHUE CBOMCTB BEIIECTBA HAa OCHOBE ITUX Mojeneil. Macca u pa3mepbl
Mmosiekyl (atomoB). KonmuectBo BemectBa. [locTostHHas ABoraupo.

TemnoBoe paBHOBecue. Temmeparypa u cnocoObl ee wusMmepenus. Ilkana
temneparyp Llenbcus.

Mogenp uaeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOU TEOPUM: YACTHIIBI rasa
JOBWKYTCS XaOTUYECKHU U HE B3aUMOJEHCTBYIOT IPYT C IPYTOM.

l'azoBeie  3akoHbl.  YpaBHeHue MenneneeBa—Knanelipona.  AGcomroTHas
temriepatypa (mkana Ttemneparyp KensBuna). 3akon JlampTona. W3omporieccsr
B UJICAJIbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BenlecTBa. [ padguueckoe npencrabienue
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MEXIy JNABICHUEM M CPEIHEW KMHETHYECKOM JHEPTHUEW IMOCTYNATEIbHOIO
TEIJIOBOTO JIBHXKEHHSI MOJIEKYJ UJI€aJIbHOTO Ta3a (OCHOBHOE YpPaBHEHUE MOJIEKYJISIPHO-
KUHETUYECKOW TEOPUHU UJICATTBHOTO Ia3a).

CBsi3b  a0COJIIOTHOM TEMIIEpaTyphl TEPMOJUHAMUYECKOW CHUCTEMBI CO CpEIHEH
KUHETUYECKOUN YHEPTUEN MMOCTYIMATEIBHOTO TEIIOBOTO ABUXKEHUS €€ YaCTHII.

TexHuyeckue yCTpOHCTBA M TEXHOJOTHYECKHE MPOLIECCHI: TEPMOMETP, OapoMeTp,
MTOJIy4YE€HHE HAHOMATEPHUaJOB.

Jlemoncmpayuu
Moaenu ABMKEHUS YaCTHII BEIICCTBRA.
Mopens 6pOyHOBCKOTO JBHKEHUS.
Buaeoponuk ¢ 3anuchbio peaibHOTO OPOYHOBCKOTO JIBUXKCHHUS.
Huddy3ust :KUIKOCTEH.
Mogaens onbiTa llTepHa.

12
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[IpuTsxkeHne MOJIeKyl.
Mopenu KpuCTaIINYECKUX PELIETOK.
HabmtoneHue u uccienoBaHe U30IpOLECCOB.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomol, NPAKMUKYM

Uccnenosanue npoliecca yCTaHOBIICHUS TEIJIOBOTO PAaBHOBECHS IIPU TEIIIOOOMEHE
MEXKIY TOpSTYEH U XOJIOJHOM BOJIOM.

N3yuenne wu3oTepMuueckoro mporecca (pEeKOMEHIOBAHO  HCIOJIb30BAHHE
1udpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mmpoiiecca.

N3yuenune nzobapHoro mpoiiecca.

IIpoBepka ypaBHEHHUS COCTOSIHHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunbl

Tepmoaunamuueckass  (T/Z)  cucrtema. 3ajaHie  BHEIIHUX  YCIIOBUH
IUIsl TEPMOAMHAMUYECKON cUCTeMbl. BHENIHME U BHYTpeHHHE napameTpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CHCTEMBbI KaK CpEJHHE 3HAYEHUs BEJIMYUH, OMMCHIBAIOIINX €€
COCTOSIHHE Ha MUKPOCKOIINYECKOM YPOBHE.

HyneBoe  Hauamo  TepMOAMHAMHKHU. CamonpousBoipHasg  pellakcanus
TEPMOJIMHAMUYECKOW CUCTEMBI K TEIIJIOBOMY PABHOBECHIO.

Mopaenp uaeanbHOro rasa B TEPMOAMHAMUKE — CHUCTEMa ypaBHEHMI: ypaBHEHUE
MenneneeBa—KnanelipoHa © BBIP@KEHHE JUIA BHYTPEHHEW DHEPrUU. Y CIOBHUSA
MIPUMEHUMOCTH 3TON MOJEIU: HU3Kasi KOHIIEHTPAlUs YacTUL], BBICOKHE TEMIIEPATYPHI.
BripakeHne 1 BHyTPEHHEN YJHEPTUHM OJJHOATOMHOTO UJICAJIBHOTO rasa.

KBa3ucrarnueckue 1 HECTATUUECKHUE MPOLIECCHI.

OnemeHTapHas paboTa B TepMOJAMHAMUKe. Bpiuncnenue padoThl Mo rpaduky
rpolecca Ha pV-auarpamme.

Ternonepeaayda kak cnoco0 M3MEHEHUS! BHYTPEHHEN SJHEPTUHU TEPMOIMHAMUYECKON
cucteMbl 0e3 coBepuieHus1 padboThl. KOHBEKIIKSA, TENIONPOBOIHOCTD, U3TyUYEHUE.

KommnuectBo TemnoTsl. TennoemMkocTs Tena. Y aenpHasi 1 MOJISIpHAS TEIUIOEMKOCTH
BelIeCcTBa. YpaBHeHHEe Mailepa. YenbHas TeoTa cropaHus ToruuBa. Pacuer
KOJIMYECTBA TEIUIOTHI Npu Terutonepenayde. [louarue o6 annabaTHOM mporecce.

IlepBblii 3aKOH TepMOAWHAMHUKH. BHyTpeHHss SHeprus. KoinuecTBO TEIIOTHI
1 paboTa Kak Mepbl U3MEHEHHsI BHYTPEHHEN SHEPTUU TEPMOIUHAMHYECKOU CHCTEMBI.

BTopoii 3aKOH TEpMOJIMHAMHKHU JUJIi PABHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOJAMHAMHUYECKON CHUCTEMBbl TMPOXOAUT €IUHCTBEHHAS
annabara. AGCONIIOTHas TeMIeparypa.

BTopoii 3aKOH TEpMOAMHAMUKH JJII HEPABHOBECHBIX IPOLIECCOB: HEBO3MOYKHO
nepenaTh TEIIOTY OT Oojiee XOJIOJHOTO Tejla K 0oJjiee HarperoMy 0e3 KOMIICHCAIluu
(Knayszuyc). Heo6paTuMOCTh IPUPOTHBIX MTPOIIECCOB.

[Tpunuune! aecteus TermnoBbix MammH. KIIT/I.

Maxkcumansnoe 3nauenue KITJI. ukn Kapho.
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DKOJIOTUYECKUE AaCMEKThl HCIOJIb30BaHUS TEIUIOBBIX JBHUrarenei. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe/Ibl.

TexHuyeckne yCTpOWCTBA W TEXHOJOTHYECKHE TIPOLECCHI:  XOJOJIUIIBbHUK,
KOHAUIIMOHED, TU3EIIbHBIN U KapOIopaTOPHBIN ABUTaTENH, TApOBasi TypOuHa, OTyuYeHHE
CBEpXHU3KHUX TEMIEPATyp, YTWIM3ALMUSA «TEIUIOBBIX» OTXOJOB C HCIOJIb30BaHUEM
TEIUIOBOTO HAacoca, YyTUIM3alus OHOOPraHMYEeCKOro TOIUIMBA JJIsi  BBIPaOOTKH
«TETUTOBOI» U 3JIEKTPOIHEPTUU.

Jlemoncmpayuu
N3menenune teMiepaTypsl IpH auadaTHIeCKOM PaCcIIupPEHUH.
BosznymiHoe oruuso.
CpaBHeHUE yI€JIbHBIX TEINIOEMKOCTEM BEIIECTB.
CnocoObl M3MEHEHUS BHYTPEHHEH YHEPTUH.
Uccnenosanue agnabaTHOTO MpoIiecca.
KomribroTepHbie MOJI€NIN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuui sxcnepumenm, nabopamopHule pabomul, nPaKmuKym

N3mepenne yaenpHON TEIIIOEMKOCTH.

HccenenoBanue npouecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTo mpoiecca.

N3ydyeHre  B3aMMOCBSA3M  SHEPrUM  MEKMOJIEKYJSIPHOTO  B3aMMOJECHCTBUS
Y TEMIIEpPATYphl KUIIEHUS KUIKOCTEU.

Tema 3. Azpezamnvie cocmosanus eeuecmea. Dazoewvie nepexoovl

[TapooOpa3oBanue u KoHjeHcanus. VcmapeHue u KumneHue. YenbHas TemioTa
napooOpa3zoBaHusl.

HaceliieHHble 1 HeHAchIlleHHbIE Tapbl. KauecTBeHHAss 3aBUCUMOCTH TJIOTHOCTH
W JaBJIEHUs] HACBIIIEHHOTO Mapa OT TeMIepaTypbl, UX HE3aBUCUMOCTbH OT O0BbeMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS B KUJIKOCTH.

BnaxxnocTh Bo3ayxa. AGCONIOTHAS U OTHOCUTEIbHAS BIAXKHOCTb.

TBepnoe teno. Kpucramnumueckue u amopdHbie Teina. AHHM30TPONUS CBOWCTB
KpuctaiuioB. IlnaBieHwe ©W KpucCTauM3alMs. YAelbHas TEIoTa IUIABJICHUS.
Cybmumarusi.

Hedbopmanuu TBepaoro tena. Pactskenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedhopmaiui.

TenmoBoe pacliUpeHHUe MKUIKOCTEM M TBEPIbIX TeJ, OOBEMHOE W JIMHEHHOE
pacmpeHre. AHTapMOHHM3M TEIUIOBBIX KOJICOAHWW YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paCIIUPEHUsI TN (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pa3oBbIX Epexoaax.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOoe HaTshkeHHE. Ko0d(pGUIMEHT MOBEPXHOCTHOTO  HATSIKEHUS.
Kamwapasie aBnenus. JlaBineHne MnoJa MCKPUBICHHOM MOBEPXHOCTBIO KUJIKOCTH.
®opmyia Jlarutaca.
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TexHuueckue yCTPOﬁCTBa N TCXHOJIOTHYCCKHUEC IIPOLECCChI: JXUIKHUEC KPpUCTAJIbI,
COBPCMCHHBIC MaTCpHaJIbl.

Jlemoncmpayuu
TennoBoe pacmnpeHue.
CBoiicTBa HACBIIIEHHBIX TTAPOB.
Kunenue. Kunenue npu moHM>KEHHOM JIaBJICHUH.
N3MmepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUSI.
OnBITHI C MBUIBHBIMY TUICHKAMH.
CwmaunBaHue.
Kanunnsipasie siBneHus.
Mopenu HEHbIOTOHOBCKOM AKUJKOCTH.
CriocoObl u3MepeHus BIaXKHOCTH.
Hccnenoanne HarpeBaHus U MJIABJICHHS KPUCTAJUIMYECKOTO BELIECTBA.
Bunsl gedopmanmii.
Hab6nronenue maneix aedopmariuii.

Yuenuueckuu sxcnepumenm, nabopamophuvie pabomul, npaKmuKym

N3ydenune 3akOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepenne yaenpHON TEMIOTHI IIABJICHHUS JIBJA.

N3ydeHune CBOMCTB HACBIIIEHHBIX TAPOB.

W3mepenne aOCONMIOTHOM BIAXKHOCTH BO3AyXa M OLIEHKa Macchl IapoB
B [TIOMEUICHUHU.

N3mepenne kordpuimerTa HoBEpXHOCTHOTO HATSKEHUSI.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCUMOCTH iepopMaliii pe3nHOBOro o0pa3sia oT MPHUII0KEHHOM
K HEMY CHJIBIL.

Pa3nes 4. JyiekTpoaAuHAMHKA
Tema 1. Dnekmpuueckoe none

ONeKTpU3alusi Tel M €€ MNPOSBICHUSA. OJEKTpUYeckuil 3apsan. JlBa Buma
AJEKTPUYECKUX  3apsaoB. IIpOBOJHMKM, JUANEKTPUKA W MOJYIPOBOJHUKH.
DeMEeHTapHbBIN SJIEKTPUUECKUN 3apsi. 3aKOH COXPAHEHHUSI JIEKTPUUECKOTO 3apsia.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KyioHa.

DnekTpudeckoe noJie. Ero geiicTBre Ha AIEKTPUUYECKUE 3apsibl.

HanpsixeHHOCTh dnekTpudeckoro nodist. [IpoOusiii 3apsn. JIuaum HanpsKeHHOCTH
ANeKTpUYecKoro nosist. OMHOPOAHOE HIEKTPUUECKOE TOJIE.

[ToTeHUUAIBHOCTh ~ JJIEKTPOCTATHYECKOTO  moJyisl.  Pa3HOCTP  MOTEHUHMANIOB
n HanpsokeHue. lloTeHnmanpHas SHEprus 3apsia B DIIEKTPOCTATUYECKOM  IOJE.
[ToTeHnman »aeKTpOCTaTHUECKOrO Mojs. CBA3b HANPSXKEHHOCTH TOJISI U Pa3HOCTU
MOTEHIIMAJIOB [T DJIGKTPOCTATHYECKOro  moJyis  (Kak  OJHOPOJHOIO,  TakK
Y HEOTHOPOJIHOTO).

[TpyHIMT CyNEpIIO3UIINH dTIEKTPUUECKUX MOJIEH.
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ITone Ttoueunoro 3apsima. Ilonme paBHOMepHO 3apstkeHHOM cdepbl. [loie
PaBHOMEPHO 3apspKeHHOro 1o oObeMy 1mapa. Ilone paBHOMepHO 3apsiKEHHOU
OeCKOHEYHOM  IMIOCKOCTH. KapTUHBI JUHUNA  HANPSOKEHHOCTH  JTUX  MOJIeH
Y DKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEM.

IIpoBOAHMKH B 3JIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3aPSA0B.

JIM3IIEKTPUKN B 3JEKTPOCTATHYECKOM ToJie. [M3sieKTprudeckas NpOHUIaeMOCTh
BEIIECTBA.

KonpeHcarop. OJEKTpOEMKOCTh KOHJEHCATopa. JIEKTPOEMKOCTb  IUIOCKOTO
KOHJIEHCATOopA.

[TapamrensHOoe coenuHeHHEe KOHIeHcaTopoB. llocrmenoBarenbHOE coenuHeHne
KOHJIEHCATOPOB.

DHeprus 3apsLKEHHOTO KOHASHCATOpa.

JIBr>KeHue 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUYECKOM I10JIE.

TexHuueckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCHI:  AIEKTPOCKOI,
AIIEKTPOMETP,  DJIEKTPOCTATUYECKAs  3allliTa,  3a3eMJICHHUE  3JIEKTpOonpHOOpoB,
KOHJIEHCcaTophl, TeHepatop Ban ae I'paada.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIMIL ACUCTBUS 3JIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3aPSYKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE MOJIE ABYX 3aPSIKEHHBIX TUIACTHH.

Mogens anekTpocrarnueckoro reaeparopa (Bau ne I'paada).

[IpoBOAHUKH B AIEKTPUUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITOCTOSHHOM U IEPEMEHHON €EMKOCTH.

3aBUCHUMOCTB JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAAY IUIACTHH,
PACCTOSIHUS MEXAY HUMU U IUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3JIEKTPUUECKOTO MOJIS 3apIKEHHOT0 KOHAEHCATOPA.

3apsiaKa U pa3psziKa KOHIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuii sxcnepumenm, nabopamopHvle pabomol, NPAKMUKYM

OneHka cui1 B3aUMOJICHCTBUS 3aPSIKEHHBIX TEJL.

HaGnronenue mpeBpallleHus] SHEPrUU 3apsKEHHOTO KOHJIEHCATOpa B SHEPTHIO
M3JIYy4YEHUs CBETOANOIA.

N3yuenue npoTekanus TOKa B LIEMH, COAEPIKAIIEH KOHIEHCATOP.

Pacnpenenenrie pa3HOCTH MOTEHIHUAIOB (HAMPSKEHHS) MPU MOCIIEI0BATEIIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psaa KOHIEHCATOPA Yepe3 pE3UCTOP.

Tema 2. Ilocmosannblii 31eKmpuyeckuil MoK

Cuna toka. [TocTOSIHHBIN TOK.

VYcnoBust CyliecTBOBaHUS MOCTOSSHHOTO AJIEKTPUYECKOr0 TOKa. MICTOUHMKH TOKa.
Hanpsixenue U u DJ1C E.

3akoH Oma JiJ1s yJacTKa LEenu.
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DJIEKTPUYECKOE COMPOTUBJIEHUE. 3aBUCUMOCTH COIMPOTUBJIEHUS OJHOPOIHOTO
OPOBOJHMKA OT €ro JUIMHbI MW IUIOHNIAAW T[ONEPEYHOTO CEYEHUSA. Y IEIBbHOE
CONIPOTHUBJICHUE BEILIECTBA.

[TocnenoBarenbHOE, MAPATIIETBHOE, CMEIIAHHOE COEAMHEHNE TPOBOIHUKOB. Pacuer
pa3BeTBICHHBIX dNeKTprueckux memnei. [Ipasuna Kupxroda.

PaboTa snexrpudeckoro Toka. 3akoH [xoyns—Jlenna.

MOIHOCTP  3JEKTPUYECKOTO  TOKAa. TeruoBas  MOIIHOCTb,  BbIAEISEMAs
Ha PE3UCTOpE.

OJIC 1 BHyTpeHHEE CONPOTHUBJIICHHME HMCTOYHHUKA TOKAa. 3akoH OMa aJisi TOJHOM
(3aMKHYTOI) 3JIeKTpUYECKOM 11enu. MouHOCTh UCTOYHHMKA Toka. KopoTkoe 3aMbIKaHue.

KonnencaTop B 1enu MocTOSSHHOTO TOKaA.

TexHu4yeckne yCcTporuCTBa U TEXHOJOTHYECKUE MPOLECCHI: AMIIEPMETP, BOIBTMETP,
peocTar, CYETYUK JICKTPUIECKON IHEPTUM.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAIIPSKEHMSL.

HccnegoBanue 3aBUCMMOCTH CHJIbI TOKA OT HANPsDKEHUS ISl PE3UCTOpPa, JaMIIbl
HaKaJIMBaHUS U CBETOINOAA.

3aBUCUMOCTb CONPOTUBIIEHUS IWJIMHAPUYECKUX IPOBOAHUKOB OT JUIMHBI, IIJIOIIAIN
IIONIEPEYHOT0 CEYECHMSI U MaTepurasa.

HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA OT CONPOTHUBIIEHUS IPU MOCTOSSHHOM
HaIPsHKEHUU.

IIpsamoe u3zmepenune OJIC. KopoTkoe 3aMblKaHHWE TalbBaHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

CnocoObl coeTMHEeHNs UCTOYHUKOB Toka, DJ{C GaTapei.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEX/1y TOJIFOCAMU HCTOYHUKA TOKA OT CHIIbI
TOKA B LICTIH.

Yuenuueckuui sxcnepumenm, nabopamopHuvle pabomul, NPAKMUKYM

Hccnenoanne cMENMIaHHOTO COETMHEHUSI PE3UCTOPOB.

N3mepenue ynenbHOTro COMPOTUBIICHHUS TPOBOTHUKOB.

UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAMPSHKEHUS JJTs1 JIaMIThl HaKaTMBaHMUSI.

VYBenuuenue npeaesia u3MepeHus amnepMerpa (BoJabTMETpa).

Namepenue D/1C v BHyTPEHHETO COMPOTUBIICHUSI HCTOYHHUKA TOKA.

UccnenoBanune 3aBucumoctd OJIC ralbBaHUYECKOTO DJEMEHTa OT BpPEMEHU
MIPU KOPOTKOM 3aMBbIKaHUH.

HccnegoBanue pa3HOCTH MOTEHIIMATIOB MEK/Ty TOJIFOCAMU UCTOYHUKA TOKA OT CHUJIBI
TOKa B IIEIH.

HccnegoBanue 3aBUCUMOCTH MOJ€3HOM MOLTHOCTH UCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toku ¢ pazniuunplx cpedax

DIIEKTPUYECKAS] TPOBOAUMOCTh PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOJIUMOCTh
TBEPJBIX METAJUIOB. 3aBUCHUMOCTh COMPOTUBIICHUS METAJIOB OT TEMIIEPATYpHl.
CBepXIpOBOIUMOCTb.
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DNeKTpUYEeCKUd TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBoauuku. CoOCTBEHHAs U MPUMECHAsI TPOBOAUMOCTD MOIYIPOBOHUKOB.
CsoiictBa p—n-niepexona. [lomynpoBogHUKOBEIE TPUOOPHI.

ONEKTPUYECKH TOK B D3JEKTPOJIUTAX. JEKTPOJUTUYECKAs HUCCOLUALNA.
OnekTponn3. 3akoHbl Papajes i FIEKTPOIIn3a.

DJIEKTpUYECKU TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSATENbHBIN pa3psl.
Paznuunbie TUIIBI CAaMOCTOSATENBHOTO pa3psaaa. Momuus. [1nazma.

TexHuueckne ycTpoHCTBa U MPAKTUUECKOE MPUMEHEHHUE: ra30pa3psiAHbIC JIAMIIbI,
ANEKTPOHHO-Ty4YeBasi TPyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: IUOJ, TPAH3UCTOD,
dboToIMOA, CBETONMOM, TajbBaHMKA, PAPUHUPOBAHHE MEAM, BBIMJIABKA ATIOMHUHUS,
AIEKTPOHHAsI MUKPOCKOIIHS.

Jlemoncmpayuu
3aBUCUMOCTH COMPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.
[IpoBOIUMOCTH 3IEKTPOIIUTOB.
3akoHbI 3eKkTposin3a Papajes.
HckpoBou pa3psi v MpOBOAMMOCTD BO3AyXaA.
CpaBHEeHUE TPOBOAMMOCTH METAJIJIOB U MOJYITPOBOHUKOB.
OIHOCTOPOHHSSI MPOBOJAUMOCTD JIHOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomol, NPAKMUKYM
Hab6nronenue snexrposnusza.
N3mepenue 3apsiaa 0JHOBaJIEHTHOTO HOHA.
HccnenoBanue 3aBUCHMOCTH COPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH THOJA.

Du3rYeCKUil NPAKTUKYM

CnocoObl u3MepeHusi (PU3MYECKUX BEJIUYUH C MCIOJIB30BAHUEM aHAJIOTOBBIX
U 1UGPOBBIX HM3MEPUTENIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCHUTEJIbHBIC TMOTPEIIHOCTH HW3MEpPEHUN (U3NUYECKUX BEJIIMYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHNEe KOCBEHHBIX M3MEPEHHM, UCCIEAOBAHUI 3aBUCUMOCTEH (DU3UYECKUX
BEJIMUMH, TIPOBEPKAa MPEMIOKEHHBIX THUNOTe3 (BBIOOp U3 paboT, OMUCAHHBIX
B TEMAaTHUYECKHX paslielax «YUYeHUYECKUH OHKCIEPUMEHT, jabopaTopHbIE paboTHI,
MIPAKTUKYM»).

MexknpeaMeTHbIe CBA3H

N3yuenne xypca ¢usuku yrimyosnernHoro ypoBHs B 10 kimacce ocymecTBisiercs
C YUETOM COJIEP>KaTEIbHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTHKH, OMOJIOTHH,
XUMUH, Teorpaduu U TEXHOJOTHH.

Mesxicnpeomemmuvie nNOHAMUA, CBA3AHHBIE C UYUEHUEM MEMO0008 HAYYHO20
no3HanuA: SBICHUE, HAYYHBIN (aKT, TUIIOTE3a, (PU3nUeckas BeJIMUrNHA, 3aKOH, TEOPHs,
HAOIIO/IEHUE, SKCIEPUMEHT, MOJCIHPOBAHUE, MOJAEIb, H3MEPEHHE, IMOTPEITHOCTH
U3MEpEHU, U3MepUTEIbHbIE TPUOOPHI, U(PpoBas 1adopaTopus.
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Mamemamuxa: Pemienue cucrembl ypaBHeHUH. JluneliHas (yHkius, napadona,
runepOoa, ux rpaduku 1 cBoiicTBa. TpuroHomerpuyeckue GyHKIIMHA: CUHYC, KOCHHYC,
TAHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BekTopbl M HX
IPOECKIHUH HA OCH KOOPJUHAT, CJI0)KEHUE BEKTOPOB.

Buonozusa: mexanwdeckoe NBWKCHHE B JKHBOW mpupoze, auddysus, ocmoc,
TEIUIOOOMEH J>KMBBIX OPraHu3MOB, TEIUIOBOE 3arps3HEHHE OKPYKAIOIIEeH Cpespbl,
yTWIM3AIdsg ~ OWOOPTaHWMYECKOTO  TOIUIMBA IS BBIPAOOTKH  «TETLIOBOI
U DJIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSKEHUE W KANWUISIPHBIC SBJICHUS B MPUPOJIE,
ANEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumusa: NUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE AaTOMOB M MOJEKYJ, MOJIb
BEILIECTBA, MOJIIPHASI Macca, OJIyYEHNE HAaHOMATEPHUAJIOB, TEIJIOBBIE CBOMCTBA TBEPIBIX
TE€J, JKUJIKOCTEH W Ta30B, KUJIKUE KPUCTAJUIbI, 3JEKTPUUYECKHUE CBOMCTBA METAJUIOB,
ANEKTPOIUTUUECKAS JUCCOLMALINS, FaJbBaHUKA, dJIEKTPOHHAS MUKPOCKOIHSI.

T'eozcpaghus: BNaxXxHOCTb BO3yXa, BETPBI, 0apOMETpP, TEPMOMETD.

Texnonozcua: npeoOpa3zoBaHuE JBWKEHHUI C MCIOJBb30BAHUEM MEXaHHU3MOB, YYET
CyXOro M J>KUJIKOTO TpPEHUSI B TEXHUKE, CTATUYECKUE KOHCTPYKUMM (KPOHIITEHH,
penieTyaTblie KOHCTPYKIIMH ), KCII0JIb30BAHKUE 3aKOHOB COXPAHEHUSI MEXaHUKU B TEXHHUKE
(rupockori, BOJOMET U JIPYTHE), IBUTATEIb BHYTPEHHErO0 CrOpaHus, mapoBasi TypOuHa,
OBITOBOM  XOJIOAWIBHUK, KOHAMIIMOHEP, TEXHOJOTUU TIOJYYEHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YHCJIE HAHOMAaTE€pUAJIOB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHYECKas
3aIllMTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, ra30pa3psHbIC JIAMIIbI, MTOJIYIPOBOIHUKOBBIE
MpUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. diaekTpoauHaMuKa
Tema 4. Maznummnoe none

B3auMogencTBre MOCTOSIHHBIX MAarHMTOB M MPOBOJAHUKOB C TOKOM. MarmutHoe
noje. Bektop MarHMTHOW WHAYKUMHU. [IpyHIMI Cynepno3uiM¥ MAarHUTHBIX IIOJIEH.
JInHUY MarHUTHOW UHTYKIIAH.

MaruutHoe T10Ji€ TMPOBOJHHMKA C TOKOM (NPSMOr0 TMPOBOJHUKA, KATYIIKU
¥ KpyroBoro Butka). OneIT Ipcreaa.

Cuna AMnepa, ee HaIrpaBJICHUE U MOJTYJIb.

Cuna JlopeHua, ee HampaBlICHUE W MOJYJb. [[BHKEHHE 3apsSiKEHHOM YaCTHIIbI
B OJTHOPOJIHOM MarHUTHOM moJie. PaboTa cuisl JlopeHna.

MaruutHoe nosie B BelecTBe. @eppOMarHeTHKHY, Mapa- U JUaMarHeTUKH.

TexHuueckrue yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCH: IPUMEHEHHE
MOCTOSIHHBIX MAarHUTOB, JJIEKTPOMArHUTOB, TECTEP-MYJbTUMETP, SJICKTPOIABUIATENb
Axo0u, yCKOPUTEU JIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu
KapTtuna nuHMM MHIYKIIMM MarHUTHOTO MOJIS TMOJIOCOBOTO M TOJAKOBOOOPa3HOTO
MOCTOSIHHBIX MarHUTOB.
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KapTtuHa nuHWil MarHUTHONW HMHAYKUMM TOJA JJIMHHOTO MTPSIMOTO MPOBOJHHUKA
Y 3aMKHYTOT'O KOJBLEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3auMopelicTBrUe 1BYX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIOpeHI1a Ha MOHBI AJIEKTPOJIUTA.

HaGnronenue nBrkeHUs MyvKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIIMTT TEWCTBUS AICKTPOU3MEPUTEIHHOTO MPUOOpPAa MArHUTORICKTPUUECKON
CHUCTEMBI.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomol, NPAKMUKYM
HccnenoBaHre MariuTHOTO TOJISI ITOCTOSTHHBIX MAarHUTOB.
HccnenoBanue cBoicTB (heppOMarHeTUKOB.
HccnenoBanue neMcTBUA NOCTOSHHOIO MAarHUTA HA PAMKY C TOKOM.
N3mepenue cuibl Amiiepa.
N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.
OnpeneneHrne MarHUTHON MHIYKITMKA Ha OCHOBE U3MEPEHHUS CUIIbI AMIIEpa.

Tema 5. InekmpomacHumnas uHOYKuus

SIBneHHE 3IIEKTPOMArHUTHOM MHAYKUIWH. [IOTOK BEKTOpa MarHUTHOW WHIYKIIHH.
OJAC wuHAaykuumu. 3aKOH JJIEKTpOoMarHuTHou wuHAykuuu Papanes. Buxpesoe
anektpuueckoe noie. Toxkn Dyko.

OJ1C uHAYKIHUK B TPOBOJIHUKE, JBHKYIIEMCS B OJTHOPOJHOM MarHUTHOM ITOJIE.

[Ipasuo Jlenua.

NupykruBHOCTh. Karymka MHAYKTUBHOCTH B LIENH IOCTOSIHHOIO TOKa. SBieHue
camonHAayKuuu. DJIC caMOMHIYKIUH.

DHeprusi MAarHUTHOTO TIOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHl: MHAYKIMOHHASA IEYb,
COJICHOM/I, 3allIUTa OT 3JEKTPU3ALUH TEJl IPU JBUKEHUU B MATHUTHOM T10JI€ 3€MIIH.

Jlemoncmpayuu

HaOnronenue sBieHus 2JIeKTPOMarHUTHOM UHTYKIIUH.

Uccnenoranue 3aBucumocTtd IIC MHAYKIUH OT CKOPOCTH U3BMEHEHUSI MATHUTHOTO
MOTOKA.

[IpaBuio Jlenna.

[Tanenne MaruuTa B alTOMUHUEBOM (MEIHOM) TpyOe.

SIBiIeHME CAaMOMHIYKIIUU.

Uccnenosanue 3apucumoctu IJIC caMOMHIYKIIUU OT CKOPOCTH U3MEHEHUS CUJTbI
TOKa B IIEIIH.

Yuenuuecxuii sxcnepumenm, 1abopamopHvie pabomol, NPAKMUKYM
UccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHIYKIWH.
Onpenenenre UHAYKIIMYA BUXPEBOTO MArHUTHOTO TOJISI.
HccnenoBanue sBiIeHUsS] CAMOUHAYKIIUH.

COopka MojeNH 3JIEKTPOMAarHUTHOTO FreHepaTopa.
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Paszpnen 5. KosieOanusi u BOJTHBI
Tema 1. Mexanuueckue Koneoanus

KoneobarensHas cucrema. CBoOOOIHEBIE KOJIEOAHUS.

'apMmoHnyeckue KoneOaHuss. KuHeMaTHueckoe W JUHAMUYECKOE OIMCAHUE.
DHepreTUueckoe OIMCaHue (3aKOH COXpaHEHUsI MEXaHW4YeCcKOoM »sHepruu). BouiBoj
JTUHAMUYECKOTO OMHUCAaHUS TapMOHUYECKHMX KOJIeOaHUW U3 HMX DSHEPreTUYeCcKOro
Y KUHEMATUYECKOTO ONUCAHMS.

Ammmntyaa u  (daza xonebanuif. CBsI3p aMIUIMTYABl KOJEOAHUM HMCXOIHOM
BEJIMYMHBI C aMIUTUTYJIaMU KOJIeOaHUI ee CKOPOCTH M YCKOPEHUSI.

Ilepuon w dacrora konebanuii. [lepwoxg MambIX CBOOOTHBIX KOJICOAHMIA
MaTeMaTH4eCcKOoro MasTHUKa. [lepnon cBOOOAHBIX KOJIEOAHUN IPYKMHHOTO MasiTHUKA.

[lonstTe o 3aryxammux KosneOaHUsX. BuiHyxIeHHble KojeOaHusa. Pe3oHaHc.
Pe3onancHas kpuBasg. BimsHue 3aTyxaHWss Ha BHJI PE30HAHCHOM  KPHBOW.
ABTOKOJICOaHUS.

TexHuyecknue yCTpOWCTBA M TEXHOJIOTHYECKHE ITPOLIECCHI: METPOHOM, 4Yachl,
Kauelu, My3bIKalbHble MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu

3amnuch KOJIE0aTEIILHOTO IBUKEHHUS.

HabmoneHne HE3aBUCHUMOCTH MEpuoja MaiblX KojeOaHWi TIpy3a Ha HHUTU
OT aMIUIUTY/IbI.

UccnenoBanue 3aTyxarmuxX KojieO0aHUM M 3aBUCUMOCTH TEPHOJa CBOOOIHBIX
KOJICOaHHI1 OT COMPOTUBIICHHUS.

HccnenoBanue kosiebaHuil rpy3a Ha MACCUBHOM MPYKUHE C 1IEJIbI0 (POPMUPOBAHUS
MPEACTABICHUI 00 UIeaTbHON MOJIETTU PYKUHHOTO MasiTHUKA.

3aK0OH COXpaHEHHUS PHEPTUU MTPU KOJIEOaHUIX Tpy3a Ha MPYKUHE.

UccnenoBanue BoIHYXACHHBIX KOJICOAHUIA.

Habnronenue pezoHanca.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomol, NPAKMUKYM
N3mepenue neproia CBOOOIHBIX KOJIEOAHUN HUTSHOTO U IPYKUHHOTO MasiTHUKOB.
N3yueHune 3aKOHOB JIBUKEHUSA TeJa B X0JI€ KOoJieOaHU Ha yIpyroM MojBece.
N3ydeHne nBUKEHUS HUTSHOTO MasITHUKA.
[IpeoOpazoBaHue FHEPTUU B IPYKUHHOM MasiTHUKE.
HccnegoBanue yObIBaHMS aMILTUTY bl 3aTYXAIOIUX KOJICOAHUM.
HccnenoBanue BRIHYXIACHHBIX KOJIEOAHUIA.

Tema 2. InekmpomazHumHble KojleOaHUA

Koneb6arenbupiit KoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B UACATHBHOM
KojebarennbHOM KoHType. @opmyrna Tomcona. CBs3b aMILTUTY/IBI 3apsiaa KOHACHCATOpa
C aMIUTMTYJIOW CHJIBI TOKA B KOJIEOATETLHOM KOHTYPE.

3aK0H COXpaHEHUS YHEPTUU B HJICATTLHOM K0JIe0aTEeThbHOM KOHTYpE.

3aryxaroniue 3JIeKTPOMarHuTHBIC KojiecOanus. BeIHYKICHHBIC 2JICKTPOMarHUTHBIC
KoJIeOaHusI.

21



denepanbHas padouas nporpamma | Pusuka. 10-11 kinaccsl (yriryOJIeHHBIH YPOBEHB)

[TepemeHHBIN TOK. MOITHOCTh TEPEMEHHOIO TOKA. AMIUIUTYJTHOE U JICUCTBYIOIIEE
3HAUYEHUE CUJIbI TOKA U HAIPSKEHUS MIPU pa3IMUHON (hopMe 3aBUCUMOCTH NIEPEMEHHOTO
TOKa OT BPEMEHHU.

CunyconIalbHBIA TEPEMEHHBIM TOK. Pe3ucrop, KOHAEHCATOp H KaTyllKa
WHIYKTUBHOCTH B LEMU CUHYCOUJAIBHOTO IEPEMEHHOTO TOKa. PE30HAaHC TOKOB.
Pe3onanc HanpsikeHUN.

WUneanwsubiit  Tpanchopmartop. [IpousBoiacTBo, mnepenaya U moTpeOIeHUE
ANEKTPUYECKON YJHEPTUH.

DKOJIOTUYECKME PUCKM TIpU  MPOU3BOACTBE  3JekTposHepruu. Kynbrypa
WCMOJIb30BaHUS JIEKTPOIHEPTUH B IOBCEAHEBHOM KU3HMU.

TexHuyeckue yCcTporuCTBa U TEXHOJOTHUECKUE MPOLECCHI: JIEKTPUUECKUN 3BOHOK,
TEHEPATOp MEPEMEHHOI0 TOKA, JINHUHU JICKTponepeaad.

Jlemoncmpayuu

CB0OOIHBIC PTIEKTPOMArHUTHBIE KOJICOAHMS.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJICOAHUM OT MHAYKTUBHOCTH U €MKOCTHU
KOHTYpa.

OcuusuiorpaMMbl AIEKTPOMATrHUTHBIX KOJICOAHUIA.

['eneparop He3aTyXarOMIMX JIEKTPOMArHUTHBIX KOJICOaHUH.

Mojesnb 3JIEKTPOMAarHUTHOIO TeHEPATOpa.

BoiHyX1I€HHbIE CHHYCOUIAJIbHBIE KOJICOaHNS.

Pesucrop, kaTymka MHAYKTUBHOCTH U KOHJEHCATOP B LIETIU IIEPEMEHHOIO TOKA.

Pesonanc mpum  mocinegoBaTeNlbHOM — COCIMHEHHHM — PE3UCTOpa,  KATYUIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

VYerpoiicTBO v pUHIIUI ACHCTBUS TpaHcpopmaTopa.

Mopenps TMHUY IEKTPONEPEAAUH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomsi, RPAKMuKym

N3yuenue tpancopmaropa.

HccnenmoBanue mEpeMEHHOTO TOKa dYepe3 TOCIEAO0BATEIbHO COCTUHEHHBIC
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

Habmoienue 31eKTpoMaraiuTHOTO Pe30HaHca.

Hccnenoanue pabOThI HICTOYHUKOB CBETA B IIEMTH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMazHUMHbLE OTTHbL

Mexannueckue BOJIHBI, YCIOBUS UX paciipocTpaHenus. [lonepednsie U mpoaoabHbIe
BOJTHBL. [lepro, CKOpOCTh pacrpocTpaHeHus U JTMHA BOJIHBI. CBOKWCTBA MEXaHUYECKHUX
BOJIH: OTpakKeHUe, pesioMIIeHUe, HHTephepeHnus U AU paKius.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicotra ToHa. TemOp 3ByKa.

[IIymoBoe 3arps3HeHHE OKPYKAIOIICH CpeIbl.

DONEeKTPOMarHUTHBIE BOJHBL. YCJIOBHSI W3IIy4E€HUS JJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTanus BEKTOpoB F= = 1» B 3JICKTPOMArHUTHOM BOJIHE.

CBoiicTBa 3JICKTPOMArHUTHBIX BOJIH: OTpaKEHUE, MPEJOMIICHHUE, TOJIIPU3aIIHS,
uHTepdepeHus u qudpaKius.
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[Ikana 31eKTpOMarHuTHBIX BOJIH. [IpMEeHEHNE 2IEeKTPOMAarHUTHBIX BOJIH B TEXHUKE
u ObITY.

[TpuHIMIIBI paAUOCBA3H U TeNeBUIeHU. Paqnonokanus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHuueckue yCTpOMCTBA M  NPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJbHbIE
MHCTPYMEHTHI, pajap, pPaAHONpPHEMHHK, TEJIEBH30p, aHTeHHa, TeiedoH, CBU-meus,
yJIBTPa3ByKOBas IMArHOCTUKA B TEXHUKE U METUIIMHE.

Jlemoncmpayuu

ObpazoBanue 1 pacrpoCTpaHEHUE MOMEPEYHBIX U MPOOJIBLHBIX BOJH.

KoneOmtomeecs T€10 Kak UCTOUYHUK 3BYKa.

3aBUCUMOCTbD JIJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Hab6utoienue otpakeHus U IpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue unrepdepeHuuu v qudpakiiii MEXaHUYECKUX BOJH.

AKYCTUYECKHI pe30HAHC.

CBouCTBa yNbTPa3BYyKa U €T0 IPUMEHEHHE.

Hab6utoieHue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYON U 4aCTOTON
KOJIEOaHUH.

HccenenoBaHue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: OTPAKEHHE, IPEIOMIICHUE,
noJisipu3anus, IMppaxkuus, tHTepPepeHLns.

O6Hapy:xeHue UHGPaKPACHOTO U YIbTPaPUOIETOBOTO U3TYyUEHUHN.

Yuenuueckuui sxcnepumenm, nabopamopHule pabomul, NPaKMUKym
N3ydeHue nmapamerpoB 3ByKOBOU BOJIHBL.
N3ydeHune pacnpocTpaHeHus 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka

IIpsMonuHeliHOE pacnpoCTpaHEHUE cBeTa B OAHOpPOAHOM cpene. Jlyd cBera.
To4euyHbIN UCTOYHUK CBETA.

Otpaxenue cBera. 3akoHbl OTpakeHus cBera. llocTpoeHue wu3zo0pakeHU
B IJ10ckoM 3epkane. Chepuyeckue 3epkaia.

[Ipenomnenue cBeta. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOJIOTHBIN IOKa3aTelb
npenomiieHus1. OTHOCUTENBHBIN MMOKa3aTeNb MpeaomieHus. [IocTOSIHCTBO 4acTOThI cBETa
Y COOTHOLIEHHUE JUIMH BOJIH IIPU NIEPEXO0JE€ MOHOXPOMATUYECKOTO CBETA YEPE3 TPAHUILLY
paszeina IByX ONTHYECKHUX CPEN.

Xon nyueit B npusme. [ucnepcus cBera. CloxHbIN cocTa O6enoro ceeta. L{ser.

[TomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroja MOMHOIO BHYTPEHHETO
OTPaKEHUS.

Cobuparoe W pacceuBarole JuUH3bl. ToHKas auH3a. POKYCHOE paccTOsHUE
M ONTHYECKas cuja TOHKOW JIMH3bl. 3aBUCUMOCTh (POKYCHOTO PACCTOSHUS
TOHKOM Cc(epuYecKoll JHUH3bI OT €€ TEeOMETPUM U OTHOCUTEIBHOTO MOKa3aTess
IIPETIOMIIEHUSL.

®opmyJsia TOHKOM JIMH3BI. Y BEJIUYEHUE, 1aBAEMOE JIMH30M.
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Xon myda, TPOLIECAIIErOo JWH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckoi ocu. [Toctpoenue n3o0paxkeHU TOYKKA U OTpe3Ka MPsIMOI B COOMPAIOIIUX
Y PacCEUBAIOIINX JIMH33aX U UX CUCTEMAX.

OnTtuyeckue mpubopel. Pazpemaromas cmocobHOCTh. ['71a3 kak onTuYeckas
cucrema.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKOUN ONTHKHU.

BomnoBas ontuka. MuTepdepenmus cBera. KorepeHTHbIE UCTOYHUKH. Y CIOBHS
HAOJIIO/ICHUS MAKCUMYMOB M MUHUMYMOB B HUHTEP(PEPECHLIMOHHON KapTHHE OT JBYX
KOT'€PEHTHBIX UCTOYHHUKOB. [IprMephl K1accuyeckux MHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmust cera. JudpakunoHHas perierka. YCJIOBHE HAONIOACHUS TIJIABHBIX
MaKCHUMYMOB IpU NaJeHU MOHOXPOMAaTUYECKOIO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

ITonspusanus csera.

TexHuyeckne ycTpoMCTBa U TEXHOJOTHYECKUE MTPOLECCHI: OYKH, JIyIIa, ITEPUCKOTI,
doToamnmapar, MHUKPOCKOI, MPOCKIHUOHHBIM amnmapar, MpPOCBETICHUE ONTHKH,
BOJIOKOHHASI OTITHKA, TU(PaKIIMOHHAS pelIeTKa.

Jlemoncmpayuu

3aKOHBI OTPAKECHUS CBETA.

HccenenoBanue IpesioMIICHUS CBETA.

Hab6utoieHue noyiHoro BHyTpEHHEro oTpaxkeHusl. Mozienbs cBeToBOJa.

HccnenoBanue xo/la CBETOBBIX MYYKOB Yepe3 IJIOCKONApaIICNIbHYIO TIACTHHY
U IIPU3MY.

UccnenoBanue cBOMCTB M300pakeHUH B JTUH3AX.

Mopenn MUKpOCKoOMa, TEJIECKOIA.

Habmronenne narepdepeHuu cBeTa.

Hab6utoieHue 11BeTOB TOHKUX TJICHOK.

Habnronenue nudpakiyuu ceera.

N3yuenue auppakimOHHON pEeIETKH.

Ha6nronenue qudpakiinoHHOro CIEKTpa.

Habmronenue nucnepcuu cBera.

Habutoienue nossipu3anuu cBeTa.

IIpuMeHeHre NOaIPOUIOB ISl U3yUYECHHSI MEXaHUYECKUX HAITPSHKEHU.

Yuenuueckuii sxcnepumenm, rabopamopHuvle pabomuvl, NPAKMUKYM

N3mepenne mokasaresns mpeloOMICHHs] CTEKIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PacCTOSIHUS OT BEIECTBA (Ha MpUMEpPE
KUJKUX JIUH3).

N3mepenne GoKyCHOTO pacCTOSTHUSI PACCEUBAIONIUX JIMH3.

[Tomy4yenue n3o00paxeHus: B CUCTEME U3 INIOCKOTO 3e€pKajia v JTUH3HI.

[Tomy4yenue n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TenecKOMUYeCKUX CUCTEM.

Hab6nronenue nudpakuuu, naTepdepeHITNN U TIOJISIPU3AINHA CBETA.

24



denepanbHas padouas nporpamma | Pusuka. 10-11 kinaccsl (yriryOJIeHHBIH YPOBEHB)

N3ydenue nonsipuzanuu CBETa, OTPAXKEHHOTO OT ITIOBEPXHOCTHU AUAJICKTPHUKA.

N3yuenue uHTEpPEpEeHIINH JIA3EPHOTO U3ITyUYECHHSI HA IBYX ILETSAX.

Hab6nronenue nucnepeuu.

Hab6nronenue u uccnenoBanre 1UPpakmOHHOTO CIEKTpa.

N3mepenune 1nrMHbI CBETOBOW BOJHBI.

[TomydeHne cnekTpa W3IYYCHUS CBETOAWOJA TPHW TIOMOIIM IU(PaAKIIMOHHON
PELIETKHU.

Pa3znen 6. OCHOBBI CIeNIHAILHOM TEOPUH OTHOCHTEIbHOCTH

['panuiibl TPUMEHUMOCTH KJIACCMYECKOM MexaHuku. llocTymaTel crenuaabHOU
TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBan. IIpeoOpaszoBanus Jlopenma. YcioBue
NpUYUHHOCTA.  OTHOCHUTENBHOCTh  OJHOBPEMEHHOCTH.  3aMEJJIEHUE  BPEMEHU
Y COKPAILICHUE JJIUHBI.

DHEPrus ¥ UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CB43b MacChl C SHEPTUEN U UMITYJICOM PEISATUBUCTCKON YACTULIBI. DHEPTUS MOKOS.

TexHuyeckre yCTpOWCTBA W  TEXHOJOTMYECKHE IIPOLIECCHI:  CITYyTHUKOBBIC
MIPUEMHUKH, YCKOPUTEIHU 3apsKEHHBIX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomol, NPAKMUKYM
Omnpenenenre UMITyJIbCa U DHEPTUU PEISITUBUCTCKUX YacTHll (o (ororpadusm
TPEKOB 3apPsKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Paznen 7. KBanroBas ¢pusuka
Tema 1. Kopnyckynapno-60onnoeoii oyanuszm

PaBHOBecHOE TemIoBOE M3NTydeHUE (M3ydeHUue abCOMIOTHO YEPHOTO Teja). 3aKOH
cMmenienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUsi U UMITYJILC (POTOHA.

®ororpdexr. Onbiter A.I'. CroneroBa. 3akonbl doTtodddexra. YpaBHEHUE
OitamreitHa s potodddexra. «KpacHas rpanuiay potodrddekra.

JlaBnenue cBera (B YaCTHOCTH, JAaBJICHHE CBETa Ha aOCOJIIOTHO MOTJIOMIAIOIIYIO
1 a0COJIIOTHO OTpaxarouryro noBepxHocts). OnbiTel [1.H. JleGenena.

BonHoBeie cBoiicTBa 4actuill. Bomusl ne bpouns. JlnuHa BonHbl ne bponsd
U pa3Mepbl 001acTH JOKAIHM3AIMU JIBIDKYIIEHCST yacTullbl. KopmyCKyisipHO-BOJTHOBOM
nyanu3M. Jludpakiys 37eKTpOHOB Ha KpUCTaJUIaX.

Crnemmnduka wusmepeHnii B wMukpomupe. COOTHOIIEHUS HEOMPeaeIeHHOCTEH
I'eitzenOepra.

TexHuuecknue yCTPOMCTBA M  TEXHOJOTMYECKHME TMPOLECCHI:  CIIEKTPOMETP,
dboTosnemMeHT, GOTOAATIHK, TYHHEIbHBII MUKPOCKOTI, COJTHEYHAs Oarapesi, CBETOAHO/I.

Jlemoncmpayuu
®oT03(¢dHeKT Ha YCTAHOBKE C IMHKOBOM TIACTUHOM.
HccnenoBanue 3akoHOB BHeELIHETO (poToaddekra.
HccnenoBanue 3aBUCUMOCTH COMPOTUBIIEHUS TOTYITPOBOJHUKOB OT OCBELLICHHOCTH.
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CBeToanoI.
Conneunas 6arapes.

Vuenuueckuii sxcnepumenm, 1abopamopHuvle pabomol, NPAKMUKYM
HccnenoBanue Gotope3nucTopa.
N3mepenne mocrossaHoM [I1anka Ha ocHOBE uccienoBanus Gorodddexra.
HccnenoBanue 3aBUCUMOCTH CHITBI TOKA Y€pPE3 CBETOINOT OT HAIIPSIKCHHSI.

Tema 2. @u3zuxka amoma

OneITBl 1O HCCIENOBAaHUIO CTpOeHHs aroMa. llmanerapHas wmogmens aroma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u moruomeHue (HOTOHOB IpPHU TEPEXojAe aroma
C OJTHOTO YPOBHS SHEPTUH HA JPYTOW.

Bunpl criektpoB. CniekTp ypOBHEN SJHEPTUH aTOMa BOJIOPOA.

CroHTaHHOE U BBIHYXJICHHOE U3JIydeHue ceTa. Jlazep.

TexHnuecKkre ycTpoiCTBa U TEXHOJIOTUYECKUE MTPOLIECCHI: CIIEKTPAIIBHBIN aHAIN3
(cekTpockor), Ja3ep, KBAHTOBBI KOMITBIOTED.

Jlemoncmpayuu
Mopens onbita Pezepdopra.
HaGnronenue nmHeiyaTbix COEKTPOB.
Y CTpONCTBO U IEUCTBUE CUETUMKA HOHUZUPYIOIINX YaCTHULL.
Onpenenenre JJIMHBI BOJIHBI Ja3€PHOTO U3TYUYEHUS.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol, NPAKMUKYM

Habmronenue nuHeyaToro Crekrpa.

HccnenoBanue crnekrpa paspeKeHHOTO aTOMApHOTO BOJOPOJA U  H3MEPEHHUE
nocTossHHOM PunbGepra.

Tema 3. Quzuxka amommnozo a0pa u 31eMeHmMAPHBIX YACMUY

Hyxnonnas monens sinpa I'eitzenOepra—MBanenko. 3apsiy siapa. MaccoBoe uucio
anpa. 130Tomnsl.

PannoaktuBHOCTh. Ajb(a-pacnaa. DIEKTPOHHBIA M MO3UTPOHHBIN OeTa-pacmal.
I'amMmma-nznydenue.

3aKOH paJlMOAaKTUBHOIO pacmnanaa. PagnoakTuBHbIE N30TONBI B pupoae. CBOMCTBA
MOHM3UPYIOLIETO0 M3JIyYeHUs. BriusHME paavOaKTUBHOCTH HA YKHUBBIE OPTaHU3MBI.
EctecTBenHbIit ¢oH u3nyyenus. Jlozumerpus.

DHeprus CBsI3M HYKJIOHOB B siape. SAnepubie cuibl. [{edexT maccrl sapa.

SAnepubie peakiuu. Jlenenwe m cuHTe3 saep. SAnmepHbie peakTophl. [IpoGiieMbr
YIPaBISIEMOT0 TEPMOSIAEPHOTO CUHTE3a. DKOJOTHYECKUE ACIEKThl Pa3BUTHS SACPHOU
DHEPIEeTHUKHU.

MeTtoapbl perucTpanuy U UCCIAEA0BAHUS AJIEMEHTAPHBIX YACTHII.

OyHIaAMEHTAIBHBIE  B3aUMOJECUCTBUS.  bapvOHBI, ME30HBI W  JIEOTOHBI.
[IpencraBnenne o CtanmapTHOM Moaenn. KBapk-riitoOHHAst MOJEIb aAPOHOB.
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®usuka 3a npenenamu CranaaptHoil Mmojenu. TemHas maTepust U TEMHasi JHEPTUSL.

EnuncTBO usnyeckoil KapTUHBI MUpA.

TexHMYecKue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: JO3UMMETpP, KaMmepa
BunecoHa, siaepHBIl peakTop, TEPMOSIAEPHBIN peakTop, aromMHas O0om0a, MarHUTHO-
pe30HaHCHas ToMorpadus.

Yyuenuueckuii sxcnepumenm, 1abopamophvie pabomoi, NPAKMUKYM
HccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (poTorpadusm).
HccnenoBanue paanoakTUBHOTO (hOHA C UCTIOIB30BaHUEM JI03UMETPA.
N3y4enne moriomieHus 0eTa-9acTUI] ATFOMHUHHUEM.

Pa3jen 8. D1eMeHTHI ACTPOHOMUM U ACTPOPU3UKHI

Ortanbl pa3BUTHSA acTpoHOMUHU. [IpuknagHOE M MHPOBO33PEHUECKOE 3HAYCHHUE
actpoHoMuu. [[puMEeHMMOCTb 3aKOHOB (DU3UKH TSI OOBSICHEHUS IPUPOABI KOCMUYECKUX
0OBEKTOB.

Mertoibl acTpOHOMUYECKUX Ucchae0BaHni. COBPEMEHHBIE ONTUYECKUE TEIIECKOIIBI,
PaaNOTENECKOIbI, BHEATMOC(EpHAsT aCTPOHOMHSL.

Bun 3Be3nnoro ne6a. Co3Be3aus, ipKue 3Be3/Ibl, IIIAHEThI, UX BUAUMOE JIBUKECHUE.

ConHeuHas cuctema.

Counnne. ConHeuHast akTUBHOCTb. MicTouHuk sHeprun CosiHIA U 3BE3].

3Be3/1bl, UX OCHOBHBIC XapAaKTEPUCTHUKHU. J(MarpamMma «CIIEKTpajbHBIM KJIacCc —
CBETUMOCTBY». 3B€31lbl TJABHOM IMOCJEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE€3]l TJIaBHOW MOCJEAOBATEIIBHOCTU. BHYTpeHHEE CTpOEeHUE 3BE3.
CoBpeMEHHBIE NMPEICTABICHUS O MPOUCXOXKICHUU U 3BOTONMK COJHIA U 3BE3[. DTaIlbl
YKW3HU 3BE3/I.

Muieunsiii [1yTs — Hama ["anaktuka. [Tonoxxenue u qemxenue CosHia B ['ajiakTuke.
Tunel ranakTuk. PagroranakTuky u kBa3zapbl. UepHbIe IbIPHI B sipax rajlakTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon Xa006sia. PasOeranue raigakTuk.
Teopus bonbiioro B3peiBa. PeukToBOE M3IIydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepetennsie mpo0sieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus
HaOnronenust 3Be3qHOro HebOa HEBOOPYKEHHBIM TJIa30M C  HMCIOJIb30BaHUEM
KOMIIBIOTEPHBIX TPUJIOKEHUN ISl ONPENENICHUs] TOJIOKEHUSI HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIEC cO3Be31Msi CEBEpHOro MOyIIapus U sIPKUE 3BE3/IbI.
Habmronenus B Teneckorn JIyHbl, TIaHET, TYMAHHOCTEHN U 3BE3THBIX CKOTLICHUH.

Pu3nYecKUil NPAKTHKYM

CrocoObl  u3MepeHuss (PU3NUECKHX BEJIWYUH C MCIOJIB30BAHUEM aHAJIOTOBBIX
U 1U(POBBIX HM3MEPUTEIBHBIX MNPUOOPOB M KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIOTHBIE M OTHOCUTEIIbHBIC TOTPEIIHOCTH HU3MEPEeHUN (U3UYECKUX BEIUYHH.
O1nieHKa TpaHull IOrPENTHOCTEM.

IIpoBeneHre KOCBEHHBIX WM3MEPEHUMN, HMCCIEOBAHUI 3aBUCUMOCTEH (PUBHUECKUX
BEIIMYMH, TPOBEPKA TMPEUIOKEHHBIX THUMOTE3 (BBIOOp U3 pabOoT, OMUCAHHBIX
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B TEMaTHUYECKUX pazlenax «YUYEHUYECKHH SKCIIEpUMEHT, J1a0opaTopHble padoThl,
MIPAKTUKYM»).

O06o0maroniee NOBTOpeHUe

O6o0menne M cUCTeMaTU3alMs COACpPKAHMS pas3lieioB Kypca «MexaHuKay,
«MonekynspHass ¢u3MKa U TEPMOJIWHAMUKA», «IDIeKTpoauHamuka», «Konebanus
U BOJHBID», «OCHOBBI CIIEIUAIBLHON TEOPHUH OTHOCUTENBHOCTH», «KBaHTOBas (usnkay,
«JIEMEHTBI aCTPOHOMHUU U aCTPOUZUKI».

Ponp (u3uku U acTpOHOMHH B 3KOHOMHYECKOMN, TEXHOJOTUYECKOW, COLUATbHON
U 3TUYECKON cdepax AESITeTbHOCTU YEJIOBEKA, pojib U MECTO (DPU3MKU M aCTPOHOMHHU
B COBPEMEHHOM  HAy4YHOM  KAapTHMHE  MHpA,  3HAYCHHE  OIMCATEIIbHOW,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTENBHOW M MPOTHOCTHYECKOW (YHKUMHA (PHU3UUECKOM
TEOpUH, POJib (PU3NUYECKOW Teopuu B (POPMHUPOBAHUM MPEICTABICHUN O (PU3NYECKOU
KapTUHE MHpaA, MECTO (PU3NYECKOM KAPTUHBI MHUpPAa B OOIIEM psAly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

MexnpeaMeTHble CBSI3H

N3yuenne kypca ¢usuku yriyoaeHHoro ypoBHs B 11 kmacce ocymiecTBisieTcs
C YUETOM COJIEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnovle nNOHAMUA, CEA3AHHLIE C U3YUEHUEM MEMOO006 HAYUHO20
no3HanuA: SABICHUE, HAyYHbIN (akT, TunoTesa, Gpusnueckas BeJIMUKHA, 3aKOH, TEOPHs,
HaOJIIOJIEHUE, SKCIEPUMEHT, MOJIEIMPOBAaHUE, MOJEIb, W3MEpPEHHUE, MOTPEIIHOCTH
MU3MEPEHUM, U3MEPUTENbHBIE MPUOOPHI, IIU(PPOBas 1abopaTopHsl.

Mamemamuxka: Pemienue cucteMbl ypaBHEHUN. TpUTrOHOMETpUYECKHE (QYHKIIUU:
CHUHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopbl M HMX MPOEKUMH HA OCH KOOpPJMHAT, CIOKEHHUE BEKTOpOB. IIpom3BojHBIE
aneMeHTapHbIX (yHKIuH. [Ipu3Haku noaoOust TpeyroJbHUKOB, ONpeneIeHUe MIIoaan
IJIOCKUX QUryp u oobema Ted.

Buonozua: snekTpuyeckue sIBJICHUS B )KUBOM NPUPOJE, KoJieOaTeIbHbIe JBUKECHUS
B JKMBOM IIPUPOJAE, OSKOJOTMYECKHE PUCKH MPU IPOU3BOACTBE IIIEKTPOIHEPIUH,
ANIEKTPOMATHUTHOE 3arpsi3HEHHE OKPYXAIoLeH cpeibl, YIbTPa3BYKOBas NUArHOCTHKA
B MEJIMLIMHE, ONTHYECKHUE SIBJICHUS B dKUBOU NIPHUPOJE.

Xumusn: CTpPOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTYpa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHaIH3.

T'eozpagpua: marnuTHble TOJIIOCA 3EMIIM, 3aJI€)KM MAarHUTHBIX pyA, (poTOoChEMKa
3eMHOM MTOBEPXHOCTH, ceiicMorpad.

Texnonocua:  TPUMEHEHHE  IOCTOSSHHBIX  MAarHUTOB,  3JIEKTPOMAarHUTOB,
ANIEKTpOABUTraTeNb SAKOOU, reHepaTop MePEMEHHOr0 TOKa, UHAYKIIMOHHAsS Teub, JIMHUU
AJIeKTporiepeaay, 3JIeKTPOJBUraTelb, pajaap, PaAUONPUEMHUK, TEJIEBU30p, AHTEHHA,
tenedon, CBU-nieup, ynbTpa3ByKkoBasi JUAarHOCTHKA B TEXHUKE, MPOCKITMOHHBIN ammapar,
BOJIOKOHHAsl ONTHKA, COJHEYHas Oarapesi, CIyTHUKOBBIE MPUEMHUKH, sJepHas
SHEPreTHKa U 3KOJOTMYECKHE ACTIEKThI €€ Pa3BUTHSL.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne ydebHOro mpenmera «Du3mka» Ha YpPOBHE CpPEIHETO OOIIETO
oOpazoBaHus (yriayOJICeHHBIM YpPOBEHB) JIOHKHO OOECHEUUTh JAOCTHKEHUE CIIEIYIONIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «Du3ukay HAOTKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOyYalONMIMXCA  PYKOBOJCTBOBATHCS
chOpMUpPOBAHHOW BHYTpPEHHEW TO3UIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHEHTAIIUN, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOLIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIeCTBa, PACHIMPEHHE IKU3HEHHOIO OIBbITa W OIbITa
JNEATEIPHOCTH B IIPOLIECCE peajr3allid OCHOBHBIX HAIPaBJICHUN BOCIUTATEIBHOU
NEATETbHOCTH, B TOM YUCJIE B YACTH:

1) rpasaaHcKoro BOCIATAHUSA:

c(hOPMUPOBAHHOCTDh TPAXKJTAHCKOM IMO3MIIMK OOYYaromerocss Kak aKTUBHOTO
1 OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIECTBa;

IIPUHSATHE TPaJIUIIUOHHBIX 0OIIIEUEIOBEUECKUX T'YMaHUCTHYECKUX
U IEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTM COBMECTHYIO JEATEIBHOCTh B MHTEPECAX TPakAaHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00Pa30BaTEIIbHON OpraHU3aIlNy;

YMEHHUE B3aUMOJICHCTBOBATH C COLMAIIbHBIMU MHCTUTYTAMH B COOTBETCTBUHU C UX
(GYHKIIUSAMH ¥ HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOMW M BOJIOHTEPCKOM JEATEIBHOCTH;

2) MATPUOTHYECKOT0 BOCTIUTAHMSI:
c(hOpPMHUPOBAHHOCTh POCCUMCKON IPa’kIaHCKOW UJIEHTUYHOCTH, MATPUOTU3MA;
LHEHHOCTHOE OTHOLIEHHWE K TIOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTH>KEHUSAM
POCCHICKHX YYEHBIX B 001aCTH (PU3UKU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS;

CIIOCOOHOCTh ~ OIICHMBATh CUTYallMI0 MW TMPUHUMAaTh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHbIE HOPMbI W IIEHHOCTH, B TOM YHUCIE
B JICATEIBHOCTH YYEHOTO;

OCO3HaHME JUYHOTO BKJIJIa B IOCTPOCHHUE YCTOMYHNBOTO OYAYIIETO;

4) 3CTETHYECKOr0 BOCIIMTAHUS:
SCTETHYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAss JCTETHKY HAYYHOI'O TBOPUYECTBA,
npucymero pusn4eckon Hayke;
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5) TpyaoBOTro BOCIMTAHMS:

HWHTEPEC K Pa3IMYHbIM cepaM MpoPecCHOHATBHON JIEATEIBHOCTH, B TOM YHCJIC
CBSI3aHHBIM C ()U3UKOM M TEXHHMKOW, YMCHHE COBEpIIaTh OCO3HAHHBIN BBIOOp OymyIiei
po(eccru U pean30BbIBaTh COOCTBEHHBIC )KH3HCHHBIC TUTAHBI,

TOTOBHOCTB M CLIOCOOHOCTH K 00OPa30BaHUIO M CAMOOOPa30BaHUIO B 00JaCTH (pr3UKH
Ha TIPOTSDKCHUHU BCEH JKHU3HH,

6) IKOJOrH4YecKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh 3KOJIOTMYECKON KyJIbTYphl, OCO3HaHUE ITI00AIbHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHKUE M OCYIIECTBIICHHE JCHCTBHI B OKPY)KaIOILIEH cpelie Ha OCHOBE
3HAHUS LIeJIed yCTOMYMBOrO pa3BUTHS YeJIOBEUECTBA,

paclIipeHHe OMbITa ACSTENIbHOCTH HKOJOTMYECKON HANpaBIEHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUN TI0 (pr3HKe;

7) MEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3NIECKON HAYKH;

OCO3HaHHE IICHHOCTH HAYYHOU JEATEITIHHOCTH, TOTOBHOCTD B TIPOIIECCE M3YUCHUSI (PH3UKA

OCYILIECTBIISITH MPOSKTHYIO U UCCIIEIOBATENBCKYIO AESTEIILHOCTD MHAMBHIAYAIGHO U B TPYIIIIE.

B mnporiecce MOCTHKEHMSI JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMSI TPOrPAMMBbI
nmo (¢u3uKe 9 YPOBHSA CpeaHero oO0mero o0pa3oBaHus y  OOydaroluxcs
COBEPIICHCTBYETCS SMOIIMOHAILHBIN MHTEIUIEKT, TIPEI0Iararonufi chopMUPOBAHHOCTH:

CaMOCO3HAHUs, BKJIFOYAIOIIETO0 CHOCOOHOCTh TMOHUMAaTh CBOE JMOIMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS PA3BUTHS COOCTBEHHON dMOITMOHAILHOMN C(ephl, ObITH
YBEpPEHHBIM B ceOe;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTH 32 CBOE MOBEACHUE, CIIOCOOHOCTD aIalITUPOBATHCS K SMOITMOHAIBHBIM
W3MEHEHUSM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMM, BKJIIOYAIONIEH CTpeMJieHHe K JAOCTIKEHHUIO LeTu
U yCIexy, ONTHMH3M, WHHUIIMATHBHOCTH, YMEHHE JICHCTBOBAaTh, MCXOAS W3 CBOUX
BO3MOKHOCTEM;

OMIIATHUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHMMATh AMOIIMOHAILHOE COCTOSIHHEC
JIPYTUX, YIUTBIBATH €r0 MPH OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K COYYBCTBHIO
U COTICPEKUBAHMIO;

COIMAJIBHBIX HAaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U Pa3pemiaTh KOHPIUKTHI.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTebHbIE YHUBEpPCAJbHbIE YUeOHbIE JeiiCTBUS
ba3oBbie JJornueckue aeicTBUA:

CaMOCTOSITEeNIbHO (DOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, paccMaTpUBATh
€€ BCECTOPOHHE;
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ONPEAEIATH LEIIN IEATEIbHOCTH, 3a1aBaTh IapaMeTpPhbl U KPUTEPUU UX TOCTUKEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH W TMPOTHUBOPEYHUS B PAaCCMATPUBACMBIX (DU3HMUCCKHUX
SIBJICHUSX;

pa3zpabarhiBaTh IUIAH pEUICHUS MPOOJIEMbl C YYETOM aHaiu3a HUMEIOLUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OLIEHUBATh PUCKU MOCJIEACTBUMN AEATEIbHOCTH,

KOOPJIMHUPOBATh U BBIMOJHATH pabOTy B YCIOBUSX PEATbHOr0, BUPTYaJTIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIUICHUE MPU PEIICHUHN KU3HEHHBIX TTPOOJIEM.

Bba3oBble ucciiegoBaTe/ibCKue AeiiCTBUSL:

BIIQJICTh HAYYHOW TEPMHHOJOTHEH, KIIOYEBBIMH TMOHATHSAMH W METOJaMHU
(bu3nYeCcKOi HAYKH;

BJA/IeTh HABBIKAMHM Yy4€OHO-UCCIIEOBATEIbCKON M TPOEKTHOW JAESITENbHOCTU
B o0yacti (PU3UKHU, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY IOHUCKY
METOJIOB pelIeHHs 3a/1a4 (PU3NIECKOTO COACPIKAHMS, TPUMEHEHHUIO PAa3TUIHBIX METOI0B
MO3HAHUS;

OCYIIECTBIISITH PA3IUYHBIE BUIBI JESTEIBHOCTH IO MOJIYYSHUIO HOBOTO 3HAHUSA, €TO
MHTEPIIPETAINN, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3INYHBIX YICOHBIX CHUTYaIHsX,
B TOM YHCJIE TP CO3JaHUH YUE€OHBIX IPOEKTOB B 001acTH (PUBUKH;

BBISIBJISITh IPUYMHHO-CIIEICTBEHHBIE CBSI3U U aKTyaJIM3UpPOBaTh 3a7a4dy, BbIIBUTaTh
TUIIOTE3Y €€ PEeIIeHUs], HAXOIUTh apTyMEHThI JJIsl J0Ka3aTeJIbCTBA CBOMX YTBEPKICHUM,
3aJ1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJYYCHHBIE B XOJI€ PELLEHUS 33aJaud Pe3yJIbTaThbl, KPUTUUECKH
OILICHMBATh UX OCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (OPMYTUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIHLHOM JEeATETLHOCTH,
B TOM YHCJIE€ IPU U3YYEHUH (PU3BHKY;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLIECHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTHh 3HAHUSA 1O (U3MKE B  MPAKTHUYECKYI0  0O0JacTh
KHU3HEICATEIILHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIC U/ICH, PEJIaraTh OPUTHHAIBLHBIC TIOXObI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a7a4H, TOMYCKAIOIINE aTbTepPHATHBHBIC PEIICHUS.

Pab6ora ¢ undpopmanmeii:

BIIQJICTh HABBIKAMHU TOJy4YeHUs UWHOOpPMAIMU  (PU3UUECKOTO  COJEPKAHUS
W3 KMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYIIECTBISATH IIOMCK, aHAJIN3,
CUCTEMATU3AIMI0 ¥ WHTEPHpPETAN0 WHPOPMAIMKA PA3IUYHBIX BHAOB U  GopM
MpEACTABJICHHUS;

OIICHUBATh IOCTOBEPHOCTH MH(POPMAIIHH;

WCIIOJIh30BaTh CPECTBA MH(GOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHI
B pCIICHHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHU3AIMOHHBIX 3a/Ja4
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C coOmoaeHueM TpeOOBaHWU JPrOHOMHMKH, TEXHUKH O€301aCHOCTH, THUTHCHBI,
pecypcocOepeKeHrs, IMPaBOBbIX W JITHYCCKUX HOPM, HOPM HMH(POPMAIMOHHOM
0€e30I1aCHOCTH;

CO37aBaTh TEKCThI (PU3UUYECKOTO COJAEPKAHUS B PA3NIMUHBIX (hopMaTax C y4ETOM
Ha3HaYeHUs HMH(POpPMAIMM W I1EJCBON ayauTOPHH, BBIOMpas ONTHMAIIbHYIO (GopMy
MIPEACTABJICHUS ¥ BU3YAJTH3AIIUN.

KoMMmyHuKaTHBHBIE YHHBepPCAJbHbIEe yuyeOHbIE elCTBUS

Oo0menue:
OCYIIIECTBJIATH OOIIEHNE HA YPOKax (PU3UKHU M BO BHEYPOUHOH ACATEIHHOCTH;
pacno3HaBaTh MPEANOCHIIKA KOH(DIUKTHBIX CUTYallMi U CMATYaTh KOH(QIUKTHI;
Pa3BEpPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PCHHS C UCTIOJIb30BAHUEM SI3bIKOBBIX

CpPEICTB.

CoBMmecTHas ACATECJIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW U MHAUBUAYATbHON PaOOTHI;

BBIOMPATh TEMATHKY U METObI COBMECTHBIX JEHCTBUI C YUETOM OOILIMX HHTEPECOB,
Y BO3MOKHOCTEU Ka)XJ0T'0 YJICHA KOJUIEKTUBA;

IIPUHUMATD L[E€JIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh U KOOPIAUHUPOBATH
JNEUCTBUA MO €€ JOCTUIKEHHIO: COCTABJIATH IUIaH IEUCTBUM, PACTIPEIEIIATH POJIA C YIETOM
MHEHUU YYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM pabOThI;

OLICHHMBATh KauyeCTBO CBOETO BKJAaJa M KaXJOr0 Y4YaCTHHKA KOMaHJIbl B OOLIMii
pe3ynbTar 1Mo pazpaboTaHHBIM KPUTEPHUSIM;

pemaratb  HOBBIE IIPOEKTHI, OLIEHUBATb MAEHM C IIO3ULIUU  HOBU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATH ITO3UTUBHOE CTPATETMYECKOE MMOBEICHUE B PA3JIMYHBIX CUTYalUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHULIMATUBHBIM.

PerynsiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUA
Camoopranusanus:

CaMOCTOSTEIIFHO OCYIIECTBIISITH TO3HABATEIBHYIO JCSATEIHHOCTh B 00JacTH
(Y3UKY U aCTPOHOMHH, BBISBIISITH TIPOOJIEMBI, CTABUTh B ()OPMYITUPOBATH COOCTBEHHBIE
3a]1a4m;

CaMOCTOSITEIILHO COCTaBIISATh IJIaH PENICHUS PACUETHBIX M Ka4eCTBEHHBIX 3aj1ad,
MJIaH BBIMOJHEHUS TMPAKTUYECKOW pPabOThl C YYETOM HMEIOIIMXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUIA;

JaBaTh OIICHKY HOBBIM CHTYAIIHSIM;

pacIIMpsATh paMKi y9€OHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHUIA;

JIeaTh OCO3HAHHBINA BHIOOD, apTyMEHTHPOBATH €T0, OpaTh Ha Ce0s1 OTBETCTBEHHOCTh
3a pelleHue;

OLICHUBATh MPUOOPETEHHBIN OMBbIT;
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croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO PYIUIUMU B 001acTu (U3HKH,
MTOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHUTYyalldsiM, BHOCHUTb KOPPEKTHBBI B JACSATEIBHOCT,
OILICHHBATh COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;

BJIAICTh HAaBBIKAMH IMO3HABATEIBHOU PEQIIEKCUU KaK OCO3HAHHS COBEPIIAEMBIX
JEUCTBUN U MBICIIUTEIBHBIX MTPOIIECCOB, UX PE3YyJIbTATOB U OCHOBAHMIA;

WCIIOJIB30BaTh TMPUEMBI Pe(IICKCUU TSI OLICHKH CHUTYyalllHd, BhIOOpa BEPHOTO
pEIICHuUS;

OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI M apPTYMEHTBI IPYTUX HPU aHATU3E PE3YJIbTAaTOB JEATCIIBHOCTH.

IIpunsaTHE Ce0s M APYTrUX:
MPUHUMATH ce0sl, IOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;
MIPUHUMATh MOTHUBBI U @PTYMEHTHI JIPYTUX MPU aHATIN3E PE3YyJIbTATOB JACSITEIBbHOCTH;
PU3HABATH CBOE MPABO M MPABO JPYTUX HA OIIHOKY.

HPEIMETHBIE PE3YJIbTATbBI

B mpouecce uzyuenus kypca kypca pusuku yramyoiaerHoro ypoBus B 10 kiacce
0Oy4aronIuiicss HAYYUTCA:

NOHUMAaTh POJib (PU3UKH B 3KOHOMHYECKOM, TEXHOJIOTMUECKOH, HKOJIOTMYECKOil,
COLIMAJIIBHOM U ATUYECKOM c(epax NesITeIbHOCTH YEIOBEKa, pojib U MECTO (PU3UKHU
B COBPEMEHHOW  HAy4YHOM  KAapTHHE  MHpA,  3HAYCHHE  ONMUCATEIbHOU,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW M TPOTHOCTUYECKOW (GYHKIMNA (PU3MUECKOU
TEOpUU — MEXAHWKH, MOJICKYJSIpHON (DM3MKKM M TEPMOAWHAMUKH, POJIb (PUINUECKOU
Teopuu B GOPMUPOBAHUHU NPEACTABICHUN O PU3NUECKON KapTUHE MUPA;

pa3ianyaTh YCIOBUS NPUMEHUMOCTH MOJENed (U3NYECKUX Tell U MPOLECCOB
(sBIIEHMI ): MHEPIIMATBHAS CHCTEMa OTcYeTa, abCOJIOTHO TBEPJIOE TEI0, MaTepHaIbHas
TOYKa, PAaBHOYCKOPEHHOE [IBH)KEHHE, CBOOOAHOE mMajeHHe, aOCOJIOTHO ympyras
nepopmaiusi, abCONIOTHO yNpyroe M abCOJIIOTHO HEYNPYroe CTOJKHOBEHUS, MOJEIH
rasa, KHJIKOCTH U TBEPAOTO (KPUCTAILUTUIECKOTO) TeJa, UAeadbHbIN ra3, TOUSUHBIN 3apsi,
OJIHOPOJHOE 3JIEKTPUUECKOE TIOJIE;

pa3nanyaTth yCioBUA (TpaHHIbl, 00JACTH) MPUMEHUMOCTH (U3UUYECKHUX 3aKOHOB,
MOHMMATh BCEOOIMH xapakTep (yHIAMEHTaIbHBIX 3aKOHOB W OTPAHHMYEHHOCTH
MCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBICHATH MEXaHWYECKHE TPOIECCHl W SBICHUS, HCIOIB3Ys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI MEXaHUKH (OTHOCHTEIBHOCTh MEXaHHYECKOTO
IBMOKEHUSI, (OPMYJIbI KMHEMAaTHKH PaBHOYCKOPEHHOIO JABIXKEHHUSA, MpeoOpazoBaHUs
["anmumest 1y1st CKOPOCTH U TIEpeMeNeH s, 3aKOHbl HhI0TOHA, MPUHITUI OTHOCUTEIHHOCTH
[anmunes, 3akOH BCEMHUPHOrO  TATOTEHUS, 3aKOHBl  COXPAHEHUS  HMITyJbCa
1 MEXAHUYECKOW IHEPTUH, CBSI3b paOOThI CUJIbI C U3BMEHEHUEM MEXaHUYECKOW SHEPTHUH,
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yCIIOBUS PABHOBECHS TBEPAOrOo TeJa), MPU 3TOM MCIOJIb30BaTh MaTEMaTUYECKOE
BBIPOKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS TMPUMEHUMOCTH (PU3UUECKHX 3aKOHOB:
npeoOpazoBanuii ['anuies, BTOporo u TpeThero 3akoHoB HploTOHA, 3aKOHOB COXPaHEHUS
MMITYJIbCAa U MEXaHUYECKOW IHEPIUHU, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJIM3UPOBATh U OOBACHATH TEIIOBBIE MPOLIECCHI U SABJICHUS, UCIIOJIb3Ysl OCHOBHBIC
MOJIOKEHUST MOJIEKYJIIPHO-KUHETUYECKON TEOpPUM U 3aKOHBI MOJICKYJSPHON (U3UKU
U TEPMOJMHAMUKHU (CBSI3b JABJICHHSI HJCATBHOTO Tra3a CcO CpPEeIHEH KHUHETUYECKOH
SHEPruer TEIUIOBOTO JABUKEHUS M KOHLIEHTpAIMEH €ro MOJEKYJI, CBSI3b TEMIIEPaTypbl
BEILIECTBA CO CPEIHEN KMHETUYECKOW SHEPTHEN TEITIOBOTO ABMKEHUS €r0 YaCTHIL, CBSI3b
JABJICHUS UCAIBHOIO T'a3a C KOHLIEHTpalMel MOJIEKYJT U €r0 TEMIIEpaTypoi, ypaBHEHUE
MenneneeBa—KnaneiipoHa, nepBblii 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAaHEHHUS YHEPTUU
B TEIUJIOBBIX IIPOLECCAX ), IPU 3TOM UCIOJIb30BaTh MATEMAaTHUECKOE BhIPAXKEHUE 3aKOHOB,
YKa3bIBaTh YCJIOBUS MIPUMEHUMOCTH ypaBHeHUsa MeHeneeBa—Knanelipona;

aHAIU3UPOBaTh M OOBSCHATH DJIEKTPUYECKHUE SIBIICHUS, HWCIOJIb3Ysl OCHOBHBIE
MIOJIO’KEHUSI U 3aKOHBI 3JIEKTPOJUHAMMKY (3aKOH COXpPaHEHUS 3JIEKTPUUECKOro 3apsja,
3ak0H KyJl0Ha, TOTEHIIMAIBHOCTD 3JIEKTPOCTATHYECKOTO MOJIs, IPUHIIMI CYIIEPIIO3ULIAN
ANEKTPUYECKUX TOJIEH, MPU 3TOM YKa3biBas yCIOBUA NPUMEHUMOCTH 3akoHa KyroHa,
a TakKe MPaKTUYECKH BaXKHbIE COOTHOUIEHUWS: 3aKoHbl Oma i ydacTka Uenu
U JUIs 3aMKHYTOM 3JIeKTpuueckoil memnu, 3akoH Jlxoyns—Jlenua, npasuina Kupxroda,
3akoHbl Dapanest s AIEKTPOIN3a);

OMHCHIBATh (PU3MUYECKHE TPONECChl W  SIBJICHUS, WCIIOJIb3ysl  BEJIMYHUHBL:
nepeMenieHle, CKOPOCTb, YCKOPEHUE, UMITYJIbC T€la U CHCTEMBbI Tell, CHUJIa, MOMEHT
CWJIbl, JABJECHUE, TNMOTEHIMAJIbHAS HSHEPrusi, KUHETHUYECKash SHEPrusi, MeXaHuuecKas
SHeprusi, paboTa CHUJIbl, LEHTPOCTPEMHUTEIBHOE YCKOPEHHME, CUjla TSKECTH, CUja
YOPYTOCTH, CUJIa TPEHUS, MOITHOCTh, SHEPTUsl B3aUMOJIEUCTBUSA Tena ¢ 3emiiel BOIU3u
€€ MOBEPXHOCTH, SHEPrusi ynpyroi nedopmanuy MNpY>KUHBI, KOJIWYECTBO TEIJIOTHI,
aOCoOJIOTHAsE TeMIlepaTypa Teja, padoTa B TEPMOJUMHAMUKE, BHYTPEHHSSI SHEPIrUs
UJ€aNbHOTO0 OJHOATOMHOTIO Ta3a, padoTa MI€aJbHOTO T'a3a, OTHOCUTEIbHAS BIAXXHOCTh
BO31yXa, KOI(PQPUIMEHT TMOJE3HOro JEWUCTBUS HJCANBbHOIO TEIUIOBOTO JBUTATENs;
ANEKTPUYECKOE M0JIE, HANPSHKEHHOCTh 3JEKTPUYECKOTO IOJIA, HAINPSHKEHHOCTh MOJIS
TOYEUHOT'0 3apsja WIHM 3apsKEHHOTO 1Iapa B BaKyyMe€ M B JIMAJIEKTPUKE, MOTEHIHAI
AIEKTPOCTATUYECKOTO MOJsI, Pa3HOCTh MOTEHUMAJIOB, 3JEKTPOABMKYIIAS CUJIa, CHIIA
TOKa, HANPsHKEHHE, MOIIHOCTh TOKA, AJIEKTPUUYECKasi eMKOCTh IJIOCKOTO KOH/IEHCATOPa,
CONPOTUBJICHUE YYaCTKa LIENH C MOCIEAOBATEIbHBIM U NapaJUIEIbHBIM COEAUHEHUEM
PE3UCTOPOB, SHEPTHUS AIEKTPUUECKOTO NOJII KOHJIEHCATOPA;

OOBSACHATh OCOOCHHOCTH TIPOTEKaHHWS (UINYECKUX SBICHUN: MEXaHHYECKOE
JBUKEHHE, TEINIOBOE ABM)KEHUE YaCTHUI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE
IBWKeHue, nuddys3us, ucnapeHue, KUMEHHE W  KOHJACHCAlMs, IUJIaBJICHUE
M KpUCTAJUIM3allMsd,  HAMpaBICHHOCTh  TEIUIONEpeNauu,  dSJeKTpu3alus  Ted,
SKBUIOTEHLIMAIBHOCTh TOBEPXHOCTH 3aPSKEHHOIO MPOBOAHUKA;
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IPOBOJIUTH UCCIIEN0BAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYMHBI OT IPYrou
C HCIIOJIb30BAaHUEM IMIPSIMBIX M3MEPEHUH, IIPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
¢buKkcUpoBaTh PE3yNbTAThl MOJTYYCHHON 3aBUCHMOCTH (PU3UYECKHX BEIHMYMH B BHJIE
rpa@uUKoOB C y4eTOoM aOCOJIOTHBIX TMOTPEIIHOCTeH W3MEpPEHUH, JeNaTh BbBIBOJBI
10 pe3ysbTaTaM MCCIICIOBAHUS;

IPOBOJNUTh KOCBEHHbIE M3MEPEHMsI (PU3MUECKUX BEJIWYMH, IIPU 3TOM BBIOMpAThH
ONTUMAJbHBIA METOJ] M3MEPEHHs, OLICHUBATh aOCOJIOTHBIE U OTHOCHUTEJIbHBIC
HOTPEIIHOCTH IIPSIMBIX U KOCBEHHBIX U3MEPEHU;

IPOBOJUTH ONBITHl 110 IIPOBEPKE IMPEMIOKEHHOW THIIOTE3BI: IJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh MOJyYCHHbIE
pE3yNbTaThI U AEJATh BBIBOJ O CTATyCE MPEJI0KEHHON TUIIOTESbI;

co0roAaTh mpaBuiia 0€30MacHOro Tpy/a MU MPOBEIECHUHN UCCIEA0BaHNN B paMKax
y4eOHOTO 3KCIEPUMEHTA, MPAKTHKyMa U Y4eOHO-HCCIIEOBATEIbCKOM M MPOEKTHOU
NEATENBHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOHCTB MU J1a0OPATOPHOTO
o0opyI0BaHuUs;

peuiath pacdyeTHbIC 3aJa4ydl C SBHO 3aJaHHOM M HESIBHO 3aJaHHOM (hU3UYECKOU
MOJIEJIbIO: HA OCHOBAaHUM aHAJIM3a YCIOBHUS 0OOCHOBBIBATH BHIOOP (PU3NUYECKON MOJEIH,
OTBeYaroUlel TpeOOBaHUAM 3aJauM, MPUMEHITh (HOPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTHU
U TOCTYNaThl (PU3MUECKUX TEOPUWA NPHU HKCIOIb30BAHUM MATEMAaTUYECKUX METOJ0B
pemieHuss 3agad, MPOBOJUTH pacyeTbl HAa OCHOBAHMHM HMEIOUIUXCS JIaHHBIX,
aHAJIU3UPOBATh PE3YNITATHI U KOPPEKTUPOBATH METO/IbI PELIEHUS C YYETOM MOJTYyYEHHBIX
pE3yJIbTaTOB;

pemaTh KayeCcTBEHHbIE 3a/layd, TpeOylolue MPUMEHEHHUs 3HAHUM U3 pPa3HBIX
pa3zenoB Kypca (U3MKHM, a TakKe HWHTErpallMd 3HAHUW U3 JAPYTHX NPEeIMETOB
€CTECTBEHHO-HAYYHOI0 IIMKJAa: BBICTPAWBATH JIOTMYECKYIO LEMOYKY pPacCyKICHUMN
C MCIOJIb30BaHUEM M3YUYECHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN 1 PU3NYECKUX SIBJICHUN;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS N7 OOBSICHEHUS OCHOBHBIX MPHUHIUIIOB
paboOThl HM3MEPUTENIbHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB M TEXHOJOTHUYECKHX
IIPOLIECCOB;

MPUBOANTH MPUMEPHl BKJIAJa POCCUMCKMX MW 3apyOekKHBIX YUYEHBIX-(DHU3UKOB
B Pa3BUTHE HAyKH, B 00BSICHEHHE MPOLECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 T€XHOJIOTHUI;

aHAJIM3UPOBaTh U OLIEHUBATh IMOCJHEACTBHS OBITOBOM M MPOU3BOACTBEHHOU
JESTEIbHOCTH YEJIOBEeKa, CBS3aHHOM C (PU3WYECKUMM TMpollecCaMH, C TO3UIUHN
AKOJIOTUYECKOM 0€30MaCHOCTH, IPEICTABICHUN O pallMOHATBHOM IPUPOAOIIOIB30BAHUH,
a TaK)Ke pa3yMHOM MCIOJIb30BAaHUU JOCTHXKEHHUM HAYKU U TEXHOJIOTUH NSl TajIbHEHIIIero
Pa3BUTHUS YEJIOBEUECKOT0 OOIIEeCTRA,;

OPUMEHSTh pa3iiMyHble CcHocoObl padoThl ¢ uHMOpMalmeln (GuandecKoro
COJIEp)KaHUsI C MHCIIOJIb30BAHUEM COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJIOTHUH,
IpU 3TOM HCHOJB30BATh COBPEMEHHBbIE MH(DPOPMAIMOHHBIE TEXHOJOTUU IS TOUCKA,
nepepaboOTKU M TpPEeAbSBICHUS YYeOHOM U HAyYHO-TOMYJSIpHOW MHGOpMAIINH,
CTPYKTYpUPOBAHUSA M HWHTEPIPETAlMd HHPOPMAIUH, TOJYyYEHHOM M3 Ppa3TUYHbIX
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MCTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOIy4aeMyl0 MH(OPMAIUIO U OLEHUBAThH €€
JOCTOBEPHOCTH KaK Ha OCHOBE UMEIOIINXCSI 3HAHUM, TaK M Ha OCHOBE aHAJIM3a HICTOUYHUKA
uHdopmaIuu;

MPOSBISATH OPraHM3AlMOHHBIE U TIO3HABATEIbHBIE YMEHHUS CaMOCTOSITEIBHOTO
npuoOpeTeHUs] HOBBIX 3HAHUM B TPOIECCE BBIMOJHEHUS TMPOCKTHBIX H  y4eOHO-
HCCIIEIOBATENIbCKUX padoT;

paboTath B TPYIIE C UCIOJHEHUEM Pa3IUYHBIX COIUAIBHBIX POJIEH, IUIAHUPOBATh
paboTy TpYIIBL, pPALMOHATIBHO PACHPENENATh JAEATEIbHOCTh B HECTaHIAPTHBIX
CUTyallusiX, OLIEHWBAaTh BKJIAJ KaXJIOr0 U3 YYAaCTHUKOB TPYMIbl B pELICHHUE
paccMaTprBaeMoi IpoOJIeMbl;

OpOSIBIATh  MOTHBAIMIO K  Oyaymied  mpodecCHOHANBbHOW — AEATeIbHOCTU
O CIIEUUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIISL.

B mnpouecce u3ydenus kypca ¢usumku yriayOneHHoro ypoBHs B 11 kiacce
0oOy4JaronIuiicss Hay4YnuTCA:

NOHUMAaTh pOJiIb (PU3UKU B SKOHOMMUYECKOH, TEXHOJOIMYECKOH, COLMaJIbHOU
U 3TUYECKOM cepax NesATEeTbHOCTH YEJIOBEKa, pOoJib U MECTO (PU3UKH B COBPEMEHHOMN
HAay4YHOM KapTUHE MHUpPA, POJIb ACTPOHOMHUHU B MPAKTUUYECKOHN NEATEIBHOCTH YEIOBEKA
M JJaJpHEHIIEM  HAay4YHO-TEXHUYECKOM  Pa3BUTHM, 3HAYEHUE  ONUCATEIBHOM,
CUCTEMATU3HPYIOLIEH, OOBSICHUTENBHOW M MPOTHOCTHYECKOW (yHKIMI (uznyeckoin
TEOPUH — OJJIEKTPOJMHAMHUKH, CIEHHAIBHONM TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOW
¢bu3uKky, poas Gu3NUecKkor Teopuu B (HOPMHUPOBAHHUH MPEJCTaBICHUN O (PU3NUYECKON
KapTUHE MHpa, MECTO (PU3NYECKOW KApTUHBI MUpa B OOLIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE;

paznuyaTh YCIOBHSI MPUMEHHUMOCTH MoOJeneil (U3MYecKux Tea U MPOLECCOB
(sBNEHMIA): ONHOPOAHOE  DJIEKTPUYECKOE U OJHOPOAHOE MArHUTHOE  MOJS,
rapMOHUYECKHE KoJIeOaHUsl, MaTEeMaTUYECKUA MAasTHUK, HUACAIbHBIA MPY>KUHHBIN
MasATHHUK, TAPMOHUYECKUE BOJIHBI, WJCATbHBIA KOJIEOATENbHBIA KOHTYD, TOHKAs JIMH3A,
MOJIEJIEW aTOMa, aTOMHOTO $/Ipa U KBAHTOBOW MOJIEJIN CBETA;

pa3nanyaTh YCJIOBUS (TpaHMIbI, 00JACTH) MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB,
MOHUMAaTh BceoOUMil xapakTep (GyHAAMEHTAIbHBIX 3aKOHOB W OTIPAaHUYEHHOCTb
WCIIOJIb30BaHUS YAaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH 3JIEKTPOMATrHUTHBIE MPOLIECCHI U SBJICHUS, UCTIONb3YS
OCHOBHBIC TIOJIO)KEHUS M 3aKOHBl 3JEKTPOJAMHAMHKMA U CHEUUAJIBbHOM TeopuH
OTHOCUTEJIBHOCTH (3aKOH COXpaHEHHUsl AJIEKTPUUECKOro 3apsjaa, cujia Amriepa, cuiia
JlopeHiia, 3aKOH SJEKTPOMArHUTHOW WHAyKUMM, TmpaBwio Jlenma, cBs3p JIJ(C
CaMOMHIYKIIMH B DJIEMEHTE 3JEKTPUUECKOUN LEMN CO CKOPOCTHIO N3MEHEHUS CUJIbI TOKA,
MOCTYJIAThI CIIEIUATBbHON TEOPUH OTHOCUTEILHOCTA DUHIITENHHA);

aHAJIM3UPOBaTh W OOBIACHATH KBAHTOBBIE MPOIECCHl U SIBICHUS, HCIONb3YS
MOJIOKEHUSI KBAaHTOBOW (u3uku (ypaBHeHHe JWHIITEeHA Mg Qororddexra, nepBbiid
¥ BTOpOi noctynaTtsl bopa, mpuHIMN COOTHOLIEHHs HeompeneaeHHocTeil [ eiizenoepra,
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3aKOHBI COXPAHEHUS 3apsOBOTO U MACCOBOI'O YHMCEN U YHEPTUU B SACPHBIX PEAKIMSIX,
3aKOH PaJMO0aKTUBHOTO pacnaja);

ONMKUCHIBATh (PU3UYECKHE TPOIECChl U  SBJICHMS, WCIOJIb3YyS BEJIUYUHBI:
HaMpsHKEHHOCTh  AJIEKTPUYECKOTO  MOJs, MOTEHIMAN JJIEKTPOCTATUYECKOro OIS,
Pa3HOCTh TMOTEHIMAJIOB, JJICKTPOABUKYINAS CHUJIa, WHAYKIUS MAarHUTHOTO TIOJI,
MarHUTHBIA MOTOK, cwia AMIiepa, HWHIAYKTUBHOCTb, SJIEKTPOJBWKYIAS CHUJa
CAaMOUHJIYKIINHM, DHEPTHsi MAarHUTHOTO TOJIS MPOBOJHHUKA C TOKOM, PEIATHUBUCTCKUN
UMIYJIbC, TOJIHASI SHEPTUsl, SHEPTUs MOKOsS CBOOOJAHOM YaCTHUIIbI, SHEPTUS U UMIYJIbC
(hOoTOHA, MaCCOBOE YMCIIO | 3aPsI SIpa, SHEPTHS CBS3H SAPa;

OOBSACHITh OCOOEHHOCTH TPOTCKAHUS (DU3NYSCKHUX SIBICHHM: AJIEKTPOMArHUTHAS
WHIYKITUS, CAMOUHIYKITNS, PE30HAHC, MHTEpPEPECHIHs BOJIH, AUGPAKIUS, TUCTICPCHUS,
MOJIHOE€ BHYTPEHHEe oTpaxkeHue, porosrnexkrpuueckuit rdpdext (hororddexr), annda-
u Oeta-pacnajbl sAep, raMMa-u3IydeHue saep, Gu3nyeckue NPUHIUIBI CIIEKTPaTbHOTO
aHanu3a u paboThI Ja3epa;

OTPEIEIISATh HAMPABICHUE MHAYKIIMA MarHUTHOTO TTOJIsl IIPOBOIHUKA C TOKOM, CUJIBI
Awmnepa u cuibl Jlopenna;

CTPOUTH M300pakeHUe, CO3/1aBaeMO€ IUIOCKUM 3€pKaJIOM, TOHKOW JIMH30M,
Y PACCUUTHIBATh €T0 XapaKTEPUCTUKH;

IPUMEHSTh OCHOBOIIOJIArAIOIINE ACTPOHOMUYECKUE MOHSITHUS, TEOPUH U 3aKOHBI
JUIsl aHaliu3a W OOBSICHEHUS (PU3MYECKUX TMPOIECCOB, MPOUCXOASAIIMX B 3Be3/ax,
B 3B€3/IHBIX CUCTEMAX, B MEXKTaJTaKTUYECKOM Cpejie; IBUKEHUS HEOECHBIX Tell, SBOIIOIUN
3Be3/1 U Beenennoii;

IIPOBOJIUTH UCCIIEIOBAHNUE 3aBUCUMOCTEHN (PU3NMUECKUX BETUYHMH C UCTIOIH30BAHUEM
MPSMBIX U3MEPEHUM, IPU ATOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YIIHTATHI
MOJIyYeHHOM 3aBHUCUMOCTH (U3MUECKUX BEIMYUH B BHJIE TpadUKOB C YYETOM
aOCONIOTHBIX ~ TOTPEIIHOCTEH HW3MEPEeHMM, JieJlaTh BBIBOABI IO  pe3yibTaTaM
HCCIIEAOBAHUS;

IIPOBOJUTH KOCBEHHBIE H3MEpEeHUs (U3UYECKUX BEJIMYWH, TPU ITOM BBHIOHMPAThH
ONTUMAJIbHBIA METOJI M3MEpPEHMs, OIICHUBATh aOCOJIIOTHBIE W OTHOCUTEJIbHbBIC
MOTPEIIHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHHUIA;

MPOBOAUTL ONBITHI 1O TMPOBEPKE TMPEAJIOKEHHOW TUMOTE3bl: IJIAHUPOBATH
AKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJTU3UPOBATh MOJTYyUYECHHbIC
pe3yabTaThl U JAeJaTh BBIBOJ] O CTaTyCe MPEIJI0KEHHON TUIIOTE3bI;

OMUCBHIBATh METObI OJTYUYEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHU;

co0JiroAaTh IpaBuiia 0€30MacHOro TpyAa MPU MPOBEICHUH UCCIIEI0BaHUN B paMKax
y4eOHOTO JKCIIEPUMEHTA, MPAKTHKyMa U y4eOHO-MCCIIEIOBATEIHCKON M TMPOCKTHOM
JESTETPHOCTH C WCIOJIb30BAHUEM HW3MEPUTEIBLHBIX YCTPOWCTB U JaOOpPaTOPHOTO
000pyI0BaHUS;

peraTh pacyeTHbIC 3aJa4ydl C SIBHO 33JaHHOW M HESIBHO 3aJIaHHOW (hU3MUECKOU
MOJIETIBIO; HA OCHOBAHWH aHAJIM3a YCJIOBUS BHIOMPATH (M3MUECKHE MOJICITTH, OTBEYAIOIINE
TpeOOBaHUAM 3aJa4M, MPUMEHATHh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThI
(U3UYECKUX TEOPUN MPU WCTOIB30BAHIM MATEMAaTHUYECKUX METOJIOB PEIICHUsS 3ajad,
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IIPOBOJUTH PacyeTbl HA OCHOBAaHUM MMEIOIIUXCS JAaHHBIX, aHAJIU3UPOBATh PE3yJbTaTh
Y KOPPEKTUPOBATH METObI PELICHHSI C YUETOM IOJTYYEHHBIX PE3YJIHTATOB;

pelaTh KauecTBEHHBbIE 3a/layd, TPeOyIoLIUMEe NPHUMEHEHUS 3HAaHUW U3 pa3HbIX
pa3nenoB Kypca (U3MKH, a TakKEe HWHTErpald 3HAaHUW W3 JAPYTUX MpPEeIMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJAa: BBICTPAUBATh JIOTMYECKYIO LEMNOYKY pPacCyKICHUN
C MCTIOIb30BAaHUEM U3YUCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3HUECKUX SIBJICHUIA;

WCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MJs1 OOBACHEHHUS OCHOBHBIX NPUHIIUIIOB
paboThl M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKHX YCTPONCTB U TEXHOJOTUYECKUX
IIPOLIECCOB;

IPUBOIUTH TPUMEPHI BKJIAJa POCCUUCKHX M 3apyOekKHBIX YyUEHBIX-(U3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU
1 TeXHOJIOTHU;

aHAJIM3UPOBaTh U OLIEHUBATh IIOCJHEACTBHS OBITOBOM M MPOHU3BOACTBEHHOM
JESITEIbBHOCTH YEJIOBEKa, CBA3AHHOM C (U3MYECKUMHU TMpOILIECCaMU, C TO3MLMN
HKOJIOTMYECKOI O€30MMaCHOCTH, MPEACTABICHUHN O pallMOHAIBHOM MIPUPOAOIIO0JIb30BaHNUH,
a TAaK)K€ pa3yMHOM UCIOJIb30BAaHUU JTOCTHXKEHHUM HAYKU M TEXHOJIOTUHM JIJIs TaJbHENIIEro
pa3BUTHUS YETIOBEUYECKOI0 OOLIECTBA;

MPUMEHATh pa3IMyHble CcHocoObl paboTel ¢ uH(OpManuendn QU3NYECKOTrO
COJEp)KaHUSI C MHCIIOJIb30BAHHMEM COBPEMEHHBIX HWH(OPMALMOHHBIX TEXHOJIOTHMH,
IpU TOM HCHOJb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOIMH JI IOUCKA,
nepepabOTKU M TPEeAbSBICHUS Y4eOHOM M HAyYHO-TIOMYJSIpHOW UH(pOpMaLNH,
CTPYKTYPUPOBAaHUS M MHTEpPIpEeTalud HH(POpMalMM, TOITYYEHHONM W3 Pa3IUYHBIX
MCTOYHHUKOB, KDUTUYECKH aHAJIU3UPOBAThH MOJy4aeMyl0 MH(OPMAILMIO U OLIEHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOILUXCS 3HAHUH, TAK M HA OCHOBE aHaJIM3a UCTOYHUKA
uHbopMaInY;

MPOSIBJISITh OPraHU3alMOHHBIE U IIO3HABATENIbHBIE YMEHHUS CaMOCTOATEIbHOTO
NpUOOPETEHUs] HOBBIX 3HAHMA B TMPOIECCE BBIMOJHEHHUS MTPOEKTHBIX U Y4EOHO-
HCCIIEI0BATENbCKUX padoT;

paboTaTh B rpyIIeE C UCIOTHEHUEM Pa3IMYHBIX COLUMAIBHBIX POJIEH, TUIAHUPOBAThH
paboTy Tpynmbl, palMOHAIBHO pPacHpelessaTh JEATEeIbHOCTh B HECTAHAAPTHBIX
CUTyallMsIX, OLIEHMBAaTh BKJaJ KaXKIOTO W3 YYACTHUKOB TPYIIBl B PEIICHUE
paccMaTpuBaeMom MPoOJIeMBbI;

OpOSBIATH MOTHUBALMIO K  Oyaymiedl mnpodeccHoHanbHONW — AEsTeNTbHOCTU
M0 CHEHATBHOCTAM (PU3UKO-TEXHUYECKOTO POdUIIS.
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10 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHBEIE BUJIBI 1€ATEIHHOCTH
pa3ziesioB U TEM [IporpammHoOe copepraHue
/11 4acoB 0o0ydJaronmxcs

y4e0HOTr O MpeaMeTa

Pa3znen 1. Hayunblii MeTOa I

O3HAHUS IPUP

04bI

11

HayuHslii MmeToz
MTO3HAHHUS IPUPOIBI

6

®dusuka — pyHIaMeHTalbHAsl HAyKa

o ipupone. HayuHblii MeTO1 O3HAHUSA
U METObl UCCIIEOBaHUS (PU3NUECKUX
SIBJICHUU.

OKCIEPUMEHT U TEOPUS B IIpOLIECCE
no3HaHus npupoasl. Habmonenue

U DKCIIEPUMEHT B (hU3HKE.

Cnioco0bl u3MepeHus pu3ndecKux
BEJMYMH (aHAJIOTOBbIE U LIU(PPOBHIE
U3MEpUTENIbHBIE TPUOOPHI,

KOMIIBIOTCPHBIC JaTYHNKOBEIC CI/ICTGMLI).

[TorpemrHocT u3MepeHni GU3NUECKUX
BEeTUYMH (a0CONIOTHAS U
OTHOCHUTE/IbHAS).

MonaenupoBanue GU3NIECKUX SIBJICHUN
U TIpoIieccoB (MaTepuaabHas TOUKa,
aOCOJIIOTHO TBEPIOE TEJNO, UAcaIbHAS
JKUJIKOCTh, UJCaJIbHBIN Ia3, TOUSUYHBIN

3apsin). ['unoresza. duzndeckuit 3aKoH,

VYyacTtue B IUCKYyCCUU O POJIU
¢uznueckoil reopun B GOpMUPOBAHUU
MpeACTaBICHUM 0 (PU3NYECKOU KapTUHE
MUpa, MECTE (PU3NUECKON KapTUHBI
MUpa B 001LEM psAJly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEICTABICHUIM
O IPUPOJE.

N3ydeHne NOHATUI «TUITOTE3a»,
«puznueckuii 3aKony», «puznueckas
TEOPUSD).

PaccMmoTpenue rpanuil npUMEHUMOCTH
(bU3MYECKUX 3aKOHOB.

CpaBHeHHE U3MEpPEHUN PU3NIECKIX
BEJIMYMH MPU MTOMOIIY aHAJIOTOBBIX

U U(POBBIX UBMEPUTETBHBIX
npuOOPOB, HAIPUMED, NIPU U3MEPEHUU
CUJIBI TOKA U HaPSDKEHMS B LIENU
MOCTOSIHHOT'O TOKa ITPH MOMOIIA
aHAJIOrOBBIX U U(POBBIX
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IPaHULbI Er0 IPUMEHUMOCTH.
dusnyecKas Teopusl.

Ponb u mecto ¢pusuku B popMupoBaHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUPA,
B [IPAKTUYECKON AEATEIBHOCTH JIFOIEH

U3MEPUTENIbHBIX TPUOOPOB.

OcBoeHue crnoco0OB OLIEHKH
IIOIPEIIHOCTEN N3MEPEHUM.

OcBoeHne OCHOBHBIX MPHEMOB pabOTHI
¢ mudpoBoii TabopaTopueit o Gpusuke,
HanpuMep, IpU H3MEPEHUN (PU3UIECKIX
BEJIMYMH ITPH TOMOIIN KOMITBIOTEPHBIX
JaTIYHKOB

Htoro no paznerny 6
Pa3gen 2. Mexanuka
2.1 Kunemaruka 10 MexaHUYEeCKOE IBUKEHUE. [TpoBeeHE KOCBEHHBIX U3MEPEHUIN

OTHOCUTENIBHOCTh MEXaHUYECKOTO
nBrkeHus. CucrteMa oTcyeTa.

[Ipsimast u 0OpaTHast 3a/1a4u MEXaHUKH.
Paanyc-BekTop MarepuanbHOM TOUYKH,
€ro MPOEKIIMU HA OCH CUCTEMBI
KoopauHat. Tpaekropus.
[Tepemernienue, CKOPOCTh (CpeaHss
CKOpPOCTh, MTHOBEHHAsI CKOPOCTh )

Y YCKOPEHUE MaTEPUaJIbHOW TOUKH, UX
MPOEKIIMU HA OCU CUCTEMbI KOOPAUHAT.
CroxeHue nepeMeIieHnii u CI0KeHHe
CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE
MPSMOJIMHEVHOE JBUKCHUE.
3aBUCHUMOCTbH KOOPAUHAT, CKOPOCTH,
YCKOPEHUSA U ITyTH MAaT€PUATIbHOU TOUKH

MTHOBEHHOW CKOPOCTH M YCKOPEHUS
TeJa, B TOM YUCJIE YCKOPECHUS
CBOOOJTHOTO TAJICHUS, IPOBEICHHUE
WCCJICIOBAHUS 3aBUCUMOCTEN MEXKIY
bu3NYeCKUMU BeTUYNHAMU (ITyTH

OT BPEMECHH TIPU PaBHOYCKOPECHHOM
JIBI>KCHUH, TIEPHO1a 0OpalieHus
KOHHYECKOTO MasiTHUKA OT €ro
MapaMeTPOB) M OTIIBITOB TIO TIPOBEPKE
MPEIJIOKEHHON THUITOTE3bI

MIPY U3YYCHUH PAaBHOYCKOPEHHOTO
MPAMOJIMHEHHOTO IBV)KCHHS, TBUKCHUS
TeJa, OPOIIEHHOTO0 TOPU30HTAIIBHO,
JBIDKEHUS TeJia M0 OKPYKHOCTH

C IMIOCTOSTHHOM TT0 MOJTYJTFO CKOPOCTHIO.
Omnpenenenne abCOIOTHBIX
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OT BPEMEHH U UX TpapuKu.

CBoOoaHoe najieHue. Y CKOpeHue
CcBOOOHOTO TTafieHus. /[BiokeHue Tena,
OpOIIEHHOTO IO/ YIJIOM K TOPU30HTY.
3aBUCHUMOCTb KOOPAUHAT, CKOPOCTHU

Y YCKOPEHUS MaTepUalbHON TOUKHU

OT BPEMEHH U UX TpaduKHu.
KpuBonuneitnoe nBuxenue. [[prmxkeHue
MaTepUAIbHOM TOYKH 1O OKPY>KHOCTH.
YriioBas 1 IMHEHAs CKOpocTs. [lepron
U 4acTOoTa OOpallieHus.
LenTpocTpemurenbHOe (HOPMAILHOE),
KacaTeJbHOE (TaHTeHIIUATIBLHOE)

¥ MOJTHOE YCKOPEHUE MaTepuaIbHON
TOYKH.

TexHuueckue ycTpoucTaa

U TEXHOJIOTHYECKHE MPOLIECCHI:
CIIUJIOMETP, ABUKEHUE CHAPSINIOB,
L[ETTHbIE, IECTEPEHYATHIC U PEMECHHbIC
nepeaayu, CKOpOCTHbIC TUPTHI

Y OTHOCUTEIBHBIX MOTPEITHOCTEMN
U3MEPCHUI (PU3HUECKIX BETHYNH.
OneHka rpaHul] NOTrPEIIHOCTEN.
N3yyeHnue MoieNii CUCTEMBI OTCYETA,
CpPaBHEHME IIyTEH, TPACKTOPUH,
CKOPOCTEN ABUKEHUS OJTHOTO U TOTO e
TeJa B pa3HbIX CUCTEMAax OTCYETA.
AHanu3 pa3HbIX CIOCOOOB
MCCIIEIOBAHUS IBUKEHUM.
PaccMmoTpenue npeenbHoro nepexo/ia
Y U3MEPEHNE MIHOBEHHOM CKOPOCTH.
MonenupoBaHue npeoOpa3oBaHUs
JNIBYDKEHUH C UCIIOJIL30BAaHUEM
MEXaHU3MOB, U3yUYCHHE
npeoOpa3oBaHUsl YIIIOBOM CKOPOCTH

B PELYKTOpE.

AHanu3 HanpaBJIeHUsI CKOPOCTH

MIPY IBYDKCHHH 110 OKPYKHOCTH.
Pelienne pacueTHbIX 3a/1a4 C IBHO
3aJaHHOU U HEIBHO 3aJJaHHOU
(hU3UIECKOM MOJICIIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT KHUHEMATHUKHU.

Pemenne kauecTBEeHHBIX 33714,
TPeOYIOMUX TPUMEHEHU S 3HAHU T

M0 KHHEMATHUKE.

OOBsiICHEHHE YCTPOICTBA U MPUHIIUIA
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JIEUCTBUS CIIUJIOMETPA, IIEIHBIX,
HIeCTepEHYAThIX M PEMEHHBIX Mepe/ay,
CKOPOCTHBIX JTU(TOB.

OObsicHEHUE ABMKCHUS CHAPSIJIOB.
OrnpeneneHue ycaoBUd IPUMEHUMOCTH
Mozelnel Gu3nUecKuX Tell U MPOoLIeCCOB
(s1B7IEHUI): MaTepHUalibHAs TOYKA,
PaBHOYCKOPEHHOE JBUXCHHUE,
cBOOO/IHOE MaJICHUE.

Brimonnenne yaeOHbBIX 3aaHUH

Ha aHAJIN3 MEXaHWYECKUX MPOLIECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHUIN U 3aKOHOB
KUHEMATUKU: OTHOCUTEIbHOCTD
MEXaHUUYECKOTO JIBMKEHUS, POPMYJIBI
KMHEMATUKW PABHOYCKOPEHHOTO
JBUKEHUS, TpeoOpa3oBanus [ anuies
JUISl CKOPOCTH Y TIEPEMEILICHHUS.
Hcnons3zoBanue [ T-texnonoruii

pu paboTe ¢ TOMOJIHUTETLHBIMU
HMCTOYHUKAMU UH(GOPMAIIUU TI0 TEME,
X KPUTUYECKHUM aHAJIN3 U OIICHKA
JIOCTOBEPHOCTH

2.2

JIlmHamuyKka

10

[Tepse1it 3akoH HeroTOHA.
NHepunaibHble CUCTEMBI OTCUETA.

[Tpunuun otHocuTensHOCTH ["anunes.

HGI/IHepLII/Ia.HBHBIC CHUCTEMBI OTCUCTA

[IpoBeneHE KOCBEHHBIX U3MEPEHUI
PABHOJEHUCTBYIOLIEH CHJI

1 Kod(ppuiimeHTa TpeHUs CKOJIbKCHHUS,
MIPOBEJICHUE MCCIIEIOBAHNS
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(ompenenenue, IpuMepHI).

Macca tena. Cuna. [Ipunnun
CYIIEPIIO3HULIMH CHIL.

Bropoi 3akon HeroTona

JUISI MATEPUAIIBHON TOYKHU.

Tperuit 3axkon Herotona

JUISI MATEPUAIIBHBIX TOUYEK.

3aKOH BCEMUPHOTO TATOTEHUS.
OKBUBAJICHTHOCTh IPABUTALIMOHHOM

Y NHEPTHOW MACCBHI.

Cuna tsxecTu. 3aBUCUMOCTD YCKOPEHUS
CBOOO/IHOTO Na/IEHUS OT BBICOTHI

HaJl TOBEPXHOCTBIO IJIAHETHI U

0T reorpaduueckoil upOTHL.
JIBrKeHne HeOECHBIX TEN U UX
CIyTHUKOB. 3akoHbI Kemepa.

[IepBas kKocMu4€eCKasi CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.
Bec Tena, nIBHKyIIETOCS C YCKOPEHUEM.
Cuna tpenns. Cyxoe tpenue. Cuna
TPEHUS CKOJIBKECHMS M CHJIA TPEHUS
nokosi. Koapduuuent tpenus. Cuna
CONPOTHUBIIEHUS NIPU JIBH)KEHHUH TEJA

B JKUJIKOCTHU WJIM Ta3e, €€ 3aBUCUMOCTb
OT CKOPOCTH OTHOCUTEJIBHOTO
JBUKCHHSL.

JaBnenue. [ uapocrarnueckoe
nasienue. Cuna Apxumena.

3aBHCHUMOCTEH (PU3NYECKUX BETMUUH
(cun ynpyroctu, BO3HUKAOLIUX

B IIPY’KUHE U PE3UHOBOM 00pa3sLe,

OT UX JAe(pOopMalliN) U ONBITOB

I10 IPOBEPKE NIPEII0KEHHON TUITOTE3bI
U U3YYCHUH JBUKCHHS OpycKa

10 HAKJIOHHOM IIJIOCKOCTH, JBUKEHUS
CUCTEMBI CBA3aHHBIX TeJ, AeOpMAaLIIH
TEJL.

Omnpenenennue aOCOIOTHBIX

Y OTHOCUTEJIBHBIX NOTPEIIHOCTEN
U3MEPEHUIN PU3NYECKUX BEIUYHH.
OneHka rpaHul NOTPEIHOCTEN.
HccnenoBanue IBUXKEHHSI CUCTEMBI TEN,
CBSAI3aHHBIX HUTBIO, IEPEKUHYTON yepe3
JIETKU# OJIOK, TBMKEHUS OpycKa

I10 HAKJIOHHOM INIOCKOCTH

C MIEPEMEHHBIM KOA(P(PUIIMEHTOM TPEHUS,
JBUKEHUSA IPy3a Ha BAJly C TPEHUEM.
HaOnronenne qBU>XKeHUS TEI

B MHEPLUAIBHBIX U HEMHEPLIMAIBHBIX
CUCTEMaXxX OTCUETa, HallpUMEp, KaueHUs
JBYX LIMJIMHJPOB HUJIM IIAPOB Pa3HOMI
MaccChl C OJUHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPLIMATIBHOU
CUCTEMBI OTCYETA.

N3ydenne eHTpoOeKHBIX MEXaHU3MOB.
CpaBHeHHE CUJI TPEHUS TIOKOSI, KaueHUs
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TexHnueckne ycTpomcTBa

N TCXHOJIOTUYCCKHUC ITPOLCCCHI:

IMOAIINITHUKH, IBUKCHUC
HNCKYCCTBCHHLIX CIITYTHUKOB

U CKOJIbKCHUSI.
Peliennie pacueTHbIX 3a/1a4 C SIBHO
3aJITaHHOM ¥ HESIBHO 3aJJaHHOM
buznyecKoi MOAeNbIo

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJT KHHEMATHKHU U THHAMUKH.
Penienne kauecTBEHHBIX 3324,
TpeOYIOUIUX TPUMEHEHUS 3HAaHUHN

10 KUHEMATUKE U TUHAMUKE.
OObsicHEHUE YCTPONUCTBA U TPUHITUTIA
JEUCTBUS MOAIINITHUKOB.

OObsicHEHUE JBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Ornpenenenue ycaoBUd IPUMEHUMOCTH
MoJiesel PU3NUECKUX TeJl U MPOIECCOB
(s1BIEHMI): HHEpLIMATIbHASL CUCTEMA
oTcueTa, MaTepuaibHasi TOUKa,
a0CoJIFOTHO yripyTas Aedopmarus.
BrimonHnenne yaeOHbBIX 3a1aHUH

Ha aHaJIN3 MEXaHUYECKUX ITPOILIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHU U 3aKOHOB
JWHAMUKU: TpU 3aKkoHa HerotoHa,
MPUHILINI OTHOCUTEIIBHOCTH

["anmuies, 3aKkOH BCEMUPHOTO
TATOTEHUSI.

Pabora B rpynnax npu o0CyXAeHUN
BOIIPOCOB MEXIIPEAMETHOTO XapaKTepa
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(manpumep, 1o TeMe «/[Brxenue
B IIPUPOJIEN)

2.3

Crartuka TBCPAOIro
TCIIa

AGCOIFOTHO TBEPJ0E TEIO.
[TocTynarenbHoE U BpallaTeabHOE
JIBUKEHHE TBEPJOro Tesna. MoMeHT
CHUJIbl OTHOCHUTEIJIBHO OCH BpPAIICHUSI.
[Ineyo cunbl. ClioXKeHHe CHIL,
MPUJIOKEHHBIX K TBEPAOMY TEIy.
IlenTp TsKECTH TENA.

YcnoBus PaBHOBCCHA TBCPAOIO TCIIA.

YcronunBoe, HEYCTOMYUBOE,
0e3pa3zIMYHOe PABHOBECHE.
TexHu4yeckue yCcTporucTBa

U TEXHOJIOTHYECKHE MPOLIECCHI:
KPOHILUTENH, CTPOUTEBHBIN KPaH,
penieTyaTbie KOHCTPYKIIUH

[IpoBeneHne uccienoBaHus yCIOBUI
PABHOBECHS TBEPJIOTO TEJIA, UMEIOILETO
OCh BpallleHUs; KOHCTPYHUPOBAHUE
KPOHILUTEWHOB M pacyeT CUJl yIIPYyroCTH;
M3yYEHHE YCTOMYUBOCTH TBEPIOTO TEINA,
HMMEIOIIETO IUIOIA/Ib OTIOPHL.

Peuienne pacueTHbIX 3a/1a4 C IBHO
3aJJaHHOW U HESBHO 3a/IaHHOM
bu3YEeCcKON MOJIEIBIO

C UCTI0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJT CTaTHKHU.

Perienne kauecTBEHHBIX 3aj1a4,
TPEOYIONTUX TPUMECHEHUS 3HAHUHA

10 CTaTHKE.

OObsicHEHUE YCTPOICTBA

Y IPUHIMAIIOB ICHCTBUS KPOHIITEHHA,
CTPOUTENILHOTO KpaHa, perieT4aThix
KOHCTPYKIHU.

Onpenenenue ycaoBUil TPUMEHUMOCTH
MojeIeH (U3NISCKUX TeJl: aOCOFOTHO
TBEPAOE TETIO.

Brlinonnenue yueOHbIX 3aaHUi

Ha aHAJIN3 MEXaHUYECKUX MPOIIECCOB
(s1BJIE€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIOKEHUW U 3aKOHOB
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CTAaTUKU: YCJIOBUA PABHOBCCHUA TBEPAOI'O
TCJla

2.4

3aKOHBI COXPAHEHHUS B
MEXaHUKe

10

Nmmynbc MaTepruaibHON TOUYKH,
CHUCTEMBI MaTEPUAIIBHBIX TOUEK. LIeHTp
Macc CUCTEMbI MAaTEPUAIbHBIX TOYEK.
TeopeMa 0 IBUKEHHU LIEHTPA MaCC.
Nmmynbe cuibl 1 13MEHEHUE UMITYJIbCA
Tena.

3aKOH COXpaHEHUS UMITYJIbCa.
PeakTuBHOE OBMKCHUE.

MoMEeHT uMnyJibca MaTePUaIbHOU
Touku. [Ipencrasiienue o cOXxpaHeHUU
MOMEHTAa UMITYJIbCA B IEHTPAJIbHBIX
MOJISIX.

PaboTa cumbl Ha MaJIOM ¥ HA KOHEYHOM
nepeMerieHud. ['paduueckoe
IpeICcTaBlIeHUE PaOOThI CHIIBI.
MOILIHOCTH CHUIIBI.

Kunernueckas sHeprust MmaTepuaibHON
To4KH. Teopema 006 U3MEHEHUHN
KUHETUYECKOU IHEPIUU MaTepUAIbHON
TOYKH.

[ToreHunaNbHBIE U HEMTOTEHIIMAJIbHBIE
cuiibl. [loTeHImanbpHast SHeprusl.
[TorenuuanbHas YHEPTUS YIIPYTO
nehOpMUPOBAHHOMN TIPYKUHBI.
[TorenunanbHas s3HEprus Tena

[IpoBeneHme KOCBEHHBIX M3MEPEHUN
UMITYJIbCa TeJla, KHHETHYeCKOU

Y TIOTEHIIMAJIbHON YHEPTUU Tela,
MOIIIHOCTH CHUJIBL; TPOBEJACHHE OIBITOB
10 TIPOBEPKE TPEITIOKCHHON TUTTOTE3bI
IPU U3yYEHUH PABHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBHKEHUS

¥ B3aUMOJCHCTBHUSA TEIL.

Omnpenenenue aOCOTIOTHBIX

¥ OTHOCUTEJILHBIX MOTPEITHOCTEN
U3MEPCHUI GU3HUCCKUX BETHYNH.
OueHka rpaHul] NOTPEUIHOCTEN.
IIpoBenenune skciepumMeHTa

10 CPAaBHEHUIO N3MCHCHUS UMITYJIbCA
TeJa ¢ UMITYJIbCOM CHJIbI, HK3MEHEHUSI
MOTCHITUATBHON YHEPTUH TIPYKUHBI

C pabOTOM CUJIBI TPEHHUSI.
HccnenoBanue coxpaHEHUs! UMITYJIbCa
P YIIPYTOM B3aMMO/ICHCTBHH,
COXpaHEHUS YIHEPTUU TIPU CBOOOTHOM
MaJICHAM.

Omnpenenenne pabOTHI CUITBI TPEHUS
NP JBIKEHUU TeJla M0 HAKJIOHHOU
MJIOCKOCTH.

Hab6nronenue u o0bsicHeHuE
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B OJTHOPOJAHOM I'PaBUTALIMIOHHOM TOJIE.
[ToreHuManbHas HEPTUS TENA

B TPABUTAI[MOHHOM I10JI€ OJHOPOIHOTO
mapa (BHyTPU U BHE I1apa).

Bropas kocMuueckast CKOpOCTb.
TpeThst KocMHUUYECKast CKOPOCTb.

CBs13b pabOTHl HENOTEHIIMAIBHBIX CHII
C U3MEHEHUEM MEXaHUUYECKOW SJHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHECHHUSI
MEXaHWYECKON IHEPTUH.

VYipyrue u Heynpyrue CTOIKHOBEHUS.
YpaBHenue bepHymm g uaeanbHON
AKUIKOCTH KaK CIIEJCTBUE 3aKOHA
COXPaHEHUsI MEXaHUYECKON SHEPTUH.
TexHuueckue ycTpoucTaa

U TEXHOJOTUYECKHE MTPOLIECCHI:
JBIYKEHUE PAKET, BOJIOMET, KOIIED,
IPYXUHHBII TUCTOJIET, THPOCKOTI,
(¢urypHoe kaTaHue Ha KOHbKax

PEaKTUBHOTO IBUKEHUS.
Pemienre pacueTHbIX 3a/1a4 C IBHO
3aJITaHHOM ¥ HESIBHO 3aJJaHHOM
buznyecKoi MoAenbIo

C MCIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
1 HOpMyIJT MEXaHUKH.

Perenne kauecTBEHHBIX 3a/1a4,
TPeOYIOUIUX TPUMEHEHUS 3HAHUM

110 MEXaHMKE.

OOBsiCHEHUE TPUHIIUIIOB JEHCTBUS
BOJIOMETA, KOoTepa, IPY>KMHHOTO
MHUCTOJIETa, TUPOCKOIIA.

OOBbsicHEHUE ABUKEHUS PAKET,
(uUrypHoro KkaraHusi Ha KOHbKax.
OrnpeneneHue ycioBUi NPUMEHUMOCTH
MoJiesel PU3NUECKUX TeJl U MPOIECCOB
(ssBNIEHMI ): aOCOTIOTHO yIIPyroe

1 a0COJIFOTHO HEYIIPYTO€ CTOJIKHOBCHHUSI.
BrimonHnenne yaeOHbBIX 3a1aHUH

Ha aHaJIU3 MEXaHUYECKHUX MPOIIECCOB
(sIBNIEHMUIT) C UCTIOL30BAaHUEM 3aKOHOB
COXpPaHEHUS B MEXAHHKE: 3aKOHBI
COXPaHEHUS UMIYJIbCA U MEXaHUUECKOI
SHEPI'HH, CBSA3b PAOOTHI CHJIBI C
M3MEHEHHEM MEXaHUUYeCKOM YHEPTrUun
Tena.

Hcnionp3oBanue | T-TexHonoruit
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npu paboTe ¢ JOMONTHUTEIbHBIMU
MCTOYHUKAaMU UH()OPMAIINH 110 TEME,
VX KPUTUYECKUU aHAJIM3 U OLICHKA
JIOCTOBEPHOCTH

Hroro no pazgeny

35

Pasznen 3. MoJiekyJsipaasi pusuka U TepMo

AMHAMHUKA

3.1

OcCHOBBI
MOJICKYJISIPHO-
KUHETUYECKON
TEOpUU

15

OCHOBHBIE TIOJIOKCHHS MOJICKYJIIPHO-
kunetnueckor Teopun (MKT), ux
omnbITHOE o0ocHOBaHue. uddy3us.
BbpoyHOBCKOE IBIKEHHE. XapaKTep
JBIDKCHUS M B3aUMOJICHCTBUS YaCTHI]
BelecTBa. Moenu CTpOeHUs Ta30B,
KUIKOCTEH M TBEPIBIX TEJ

1 00BSICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3THUX Mojene. Macca

U pa3Mepbl MOJIEKYJT (aTOMOB).
KonunuecTtBo BemiecTna.

ITocrosannas ABoraapo.

TemnnoBoe paBHOBecue. TeMmeparypa

u criocoOnI ee u3mepenus. [llkana
temneparyp Llenbcusi.

Monenp naeaiabHOI0 ra3a

B MOJICKYJISIPHO-KMHETUYECKOU TEOPUH:
YaCTHIIBI Ta3a JBMIKYTCS XaOTHICCKU

¥ HE B3aUMOJICUCTBYIOT JIPYT C APYTOM.
["a30BbI€ 3aKOHBI. YpaBHEHUE
MennenceBa—Kanetipona. AGCOIOTHAS

[IpoBeneHne n3mMepeHn NapamMmeTpoB
rasa, poBEJICHUE UCCIIEI0BaHUN
3aBUCUMOCTEH (PM3UUYECKUX BETUYNH

U ONBITOB IO MPOBEPKE MPEJI0KEHHON
TUIOTE3bl IPU U3YYCHUHN YCTAHOBJICHUS
TEIJIOBOT'O PABHOBECHUS U U30IIPOIIECCOB
B rasax.

Onpenenenue aOCOIOTHBIX

Y OTHOCUTEIBHBIX MOTPEITHOCTEN
U3MEpPEeHUM (PU3HUECKUX BETHYUUH.
OueHka rpaHul] NOTPEUIHOCTEN.
DKcnepuMeHTalIbHAS POBEPKa
YpaBHEHUS COCTOSIHUS UJI€alIbHOTO Ta3a.
N3yuenne Moenen: IBUKEHUS YaCTHUII
BEI[ECTBA, OPOYHOBCKOTO JBUKEHUSI.
onbiTa [lITepHa, KpUCTATTUYECKUX
PELIETOK.

Peliennie pacueTHbIX 3a/1a4 C IBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hU3UIECKOM MOJICITBIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
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TeMIiepaTypa (IKaaa TeMiepaTyp
KensBuna). 3akon /lanpToHa.
N3onpoueccsl B uACaIbHOM rase

C TOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA.
['paduueckoe npeacraBieHue
M30IPOLIECCOB: H30TEPMA, U30X0Pa,
n3o0apa.

CBsi3p MEXK/y TaBJICHUEM U CPEIHEN
KUHETUYECKOUN YHEPTUEH
MOCTYNAaTEIbHOTO TEIIOBOTO ABUKEHHUS
MOJIEKYJI UI€aTbHOTO ra3a

(OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU HUICATHBHOTO
rasa).

CBs13b a0COTIOTHOM TEMTIEPATYPHI
TEPMOJUHAMUYECKON CUCTEMBI

CO CpeHEN KUHETUYECKON dHEPTrUEn
MOCTYNaTEIbHOTO TETJIOBOTO ABUKECHUS
€€ YaCTHII.

TexHuueckne ycTpoicTBa

U TEXHOJIOTHYECKHE MPOLIECCHI:
TEPMOMETp, OapOMETp, TIOJIYICHHE
HaHOMaTePHAJIOB

1 (hopMyIT MOJIEKYIAPHOUN (PUBHUKH.
Pemienne kauecTBEHHBIX 3324,
TpeOYIOIUX TPUMEHEHUS 3HaHUN

0 MOJIEKYJISIPHOU (DHU3HUKE.
OOBbscHeHne ycTpoiicTBa

Y MIPUHITUITIA IEUCTBUS TEPMOMETPA,
O6apomertpa.

OObsicHEHUE TTOTYYCHUS
HaHOMAaTEpPHUaJOB.

Onpenenenue ycIoBUHA NPUMEHUMOCTH
MoJieel PU3NUECKUX TeJl U MPOIECCOB
(s1B7IeHU): MoJienielt ras3a, JKUJIKOCTH U
TBEPJIOTO (KPUCTAINIMYECKOTO) Tea,
UJIeaJbHOrO rasa.

Breimonnenne yqaeOHBIX 3aqaHUM

Ha aHaJIM3 TETUIOBBIX MPOILIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
oCHOBHBIX noJjioxkeHnit MKT u 3akoHOB
MOJIEKYJISIPHOM (DU3UKU: CBSI3b JABJICHUS
HJICaJIbHOTO ra3a Co CPENHEN
KUHETUYECKOW YHEPTUEN TETIIOBOTO
JIBI)KCHUS U KOHIICHTpAIUEeH ero
MOJIEKYJI, CBSI3b TEMIIEPATYPhI BEILIECTBA
CO CpeHEN KUHETUYECKON dHEPTUEH
TEIJIOBOTO JIBUYKEHUS €T0 YacTHII,
CBSI3b JABJICHUS UJI€aJILHOIO T'a3a

C KOHLIEHTPALMEN MOJIEKYJI U €T0
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TEMIIEPATypOM, YPAaBHEHHE
MenneneeBa—Kianeipona

3.2

TepmonrHaMuKa.
TermnoBrie MaIMHBI

20

Tepmoaunamuueckas (T/]) cuctema.
3azaHue BHEIIHUX YCIIOBUN

IUISL TEPMOJAMHAMUAYECKON CUCTEMBI.
BHeninue u BHyTpEHHHE apamMeTPhI.
[TapameTpbl TEpMOTMHAMHUYECKOU
CHUCTEMBI KaK CpEeIHUE 3HAYCHHUS
BEJIMYMH, ONMHUCHIBAIOIINX €€ COCTOSIHUE
HAa MUKPOCKOITMYECKOM YPOBHE.
HyneBoe Hauano TepMOAMHAMHUKHU.
Camonpou3BoibHas pejakcaius
TEPMOJIMHAMHUYECKOU CUCTEMBI

K TETJIOBOMY PABHOBECHIO.

Mojenb neanbHOro rasa

B TEPMOJIMHAMUKE — CHCTEMA
YPAaBHEHHI: ypaBHEHUE
MenpeneeBa—Kianeitpona

Y BBIPAXKCHHUE 111 BHYTPEHHEW SHEPTUH.
Y cnoBust IpUMEHUMOCTH 3TOW MOJIEIIH:
HU3Kasi KOHIIEHTPAIUS 4YaCTHUIl, BBICOKHE
TeMneparypsl. BelpaxxeHue

JUI1 BHYTPEHHEN DHEPIUU
OJHOATOMHOT'O UJEAILHOTO Tra3a.
KBazucratnueckre u HeCTaTUUECKHE
MIPOIIECCHI.

DOnemeHTapHas pabota

N3mepenue yaenbHOM TeMI0EMKOCTH
Pa3HbBIX BEILIECTB, UX CPABHEHUE,
MIPOBEICHUE UCCIIEIOBaHUMN
3aBUCUMOCTEH (PM3NUECKUX BETUIHH
Y OTIBITOB MO MPOBEPKE MPEAIOKEHHON
TUIIOTE3bI TPU U3YUYEHUH MPOLIECCOB
TeriooOMeHa U ainabaTHOTO Mpoliecca.
Onpenenenue aOCOTIOTHBIX

Y OTHOCUTEIBHBIX MOTPENTHOCTEN
U3MEpEeHUI GU3NUECKUX BETHYUH.
OueHka rpaHul] NOTPEUIHOCTEN.
N3yueHne B3auMOCBSI31 SHEPTUU
MEKMOJIEKYJIIPHOTO B3aUMOJACICTBUS
Y TEMIIEPATyPhl KUTICHUS )KUIKOCTEH.
N3ydeHune TemnoBbIX ABUTATENEH

C UCIIOJIb30BaHUEM KOMITBIOTEPHBIX
MOJIEJIEN.

HccnenoBanue pa3HbIX ClIOCOOOB
W3MEHEHUS BHYTPEHHEH SHEPrUH.
Peliennie pacueTHbIX 3a/1a4 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hU3UIECKOM MOJIEITBIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
U GopMyJT MOJIEKYJISIPHOM (PU3UKH

U TEPMOJIMHAMUKHU.
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B TEpMOJIMHAMUKE. Bbruucienue
paboThI IO TpaduKy mporecca

Ha pV-auarpamme.

Teronepeaaya kak ciocod M3MEHEHUS
BHYTPEHHEU dHEPIUu
TEPMOJIMHAMHYECKOU CUCTEMBbI

0e3 coBepIleHus padoTHhI.

KonBexk1iiusi, TEMI0MpoBOAHOCTb,
U3ITy4YEHHE.

KonmuecTBo TEMNOTHL

TennoeMKkocTh TeNa. Y IeabHas

Y MOJISIpPHAsI TEIJIOEMKOCTH BEIIECTBA.
YpaBuenue Maiiepa. Y aenbHas TeIioTa
cropanus ToriMBa. Pacuer kojquyecTBa
TEIUTIOTHI MPU TEILIONEpEaaye.
ITonsTue 06 aguabaTHOM MpoIecce.
[IepBbIit 3aKOH TEPMOAUHAMUKH.
BuyTpeHnHss sHeprus.

KonuyecTBo TemnoTsl u pabota

KaK Mepbl ”3BMEHECHUSI BHYTPEHHEH
SHEPIrUM TEPMOAUHAMUYECKON
CUCTEMBI.

Brtopoii 3akoH TepMoIMHAMUKH

JUIsl PABHOBECHBIX MPOIIECCOB: Uuepes
3aIaHHOE PAaBHOBECHOE COCTOSIHUE
TEPMOJUHAMUYECKON CUCTEMBI
MIPOXOUT €IMHCTBEHHAS aiadara.

Pemrenne kadecTBEHHBIX 3a/1a4,
TPEOYIOMUX TPUMEHEHHUS 3HAHUHT

M0 MOJICKYJISIPHOM (pU3UKE

U TEPMOJIMHAMUKE.

OOBsICHEHHE YCTPOMCTBA U IIPUHITUATIA
JICUCTBHS XOJIOANIbHUKA,
KOHJIUIIMOHEPA, TU3ETHHOTO

1 KapOIOpaTOPHOTO JBUTATEIICH,
NapoBOW TypOUHBI.

OOBsICHEHHE TIOJTYYCHHUS CBEPXHU3KHUX
TeMIIEpaTyp, YTUIU3AIUHN «TEIIIIOBBIX)
OTXOJ0B C MCIOJIb30BAaHHNEM TEIJIOBOI'O
Hacoca, yTUIN3aIuiu 0H0OpraHudeCcKOTo
TOIUJIMBA JIJIsl BHIPAOOTKHU «TEIJIOBOM»
Y DJIEKTPOIHEPT U U.

BrimonHenne yaeOHbIX 3a1aHUM

Ha aHaJIA3 TETUIOBBIX TPOIIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX noJjiokeHut MKT u 3akoHOB
MOJIEKYJISIPHOUN (DUBUKH U
TEPMOJMHAMUKHM: TIEPBBIM 3aKOH
TEPMOJMHAMUKHU, 3aKOH COXPaHCHUS
SHEPrUU B TEIJIOBBIX IMpOlIecCcax.
Hcnonp3oBanue IT-TexHomorui

pu paboTe ¢ T0NOJIHUTETbHBIMU
HMCTOYHUKAMU UH(pOpMAIINH 110 TEME,
X KPUTHUYECKUN aHAJIA3 U OLICHKA
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AOGcoiroTHas TemMmeparypa.
Bropoli 3ak0H TeEpMOIUHAMUKHI
JUTsl HEPaBHOBECHBIX MPOIECCOB:
HEBO3MOYKHO TIEpeIaTh TEIUIOTY
oT 0oJIee X0JIOHOTO Tela K OoJee
HarpeToMy 0e3 KOMIIeHCaIlUN
(Knaysuyc). HeobpatumocThb
IPUPOIHBIX TIPOIIECCOB.

HpI/IHI_[I/IHBI I[GﬁCTBPIiI TCIJIOBBIX MAallIWH.

KIII.

MakcumanbsHoe 3HaueHue KII/I.

ukn Kapho.

DKOJIOTUYECKHUE aCIEKThI
VCTI0JIb30BAHUS TEIJIOBBIX JIBUTATEIICH.
TennoBoe 3arps3HEHUE OKPYKAIOIIEN
Cpenbl.

TexHuueckne ycTpoucTaa

Y TEXHOJIOTMYECKUE MPOLIECCHI:
XOJIOIWJIBHUK, KOHJIUITUOHED,
JIU3EIbHBIN 1 KapOropaTOpHBIN
JIBUTATeld, TTapoBas TypOuHa,
MOJIy4YE€HUE CBEPXHU3KUX TEMIIEPATYD,
YTUJIN3ALHS «TEIIOBBIX» OTXOJI0B

C UCTI0JIb30BAaHUEM TETJIOBOI0 HACOCA,
yTHIU3auUsi OMOOPTaHUYECKOTO
TOIIJIMBA JIJIs1 BHIPAOOTKHU «TETIOBOM»
Y BJIEKTPOSHEPIUur

JIOCTOBEPHOCTH.

AHanu3 1 o1leHKa NOCIeICTBUMN
HCIIOJIb30BaHMs TEIJIOBBIX JBUTaTEIICH
Y TETJIOBOTO 3arpA3HEHUS OKPYKAIOIIEH
Cpellibl C MO3UIIAN SKOJIOTUYECKON
0€3011aCHOCTH; TIPEICTaBICHUI

0 PallMOHAIBHOM MPUPOJIONIOIB30BAHUT
(B mIporiecce moATOTOBKH COOOIICHHH,
BBITIOJTHEHUN TPYIMIOBBIX TPOEKTOB)
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3.3

ArperaTHble
COCTOSIHMSI BEIIECTBA.
@da30BbIE NEPEXOABI

14

[TapooOpa3oBaHue 1 KOHICHCAIUSI.
Ucnapenne u kunenue. Y genpHas
TEIJIOTa TapooOpa3oBaHUsI.
HacebImieHHble 1 HEHACHIIIICHHBIE Taphl.
KauecTtBenHast 3aBUCUMOCTb MIJIOTHOCTH
U JIaBJICHUS HACBILIIEHHOTO Tapa

OT TEMIIEPATYPhI, UX HE3ABUCUMOCTD

0T 00'beMa HACHIIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIEPATYPhI KUTICHUS
OT J1aBJICHUS B KUJIKOCTH.

Brnaxxnocts Bo3myxa. AGCOIIOTHAS

Y OTHOCUTEJIbHAS BIQXKHOCTD.

TBepnoe teno. Kpucrammmueckue

U aMopdHBIe Tena. AHU30TPONUs
CBOMCTB KpucTajuioB. [1naBienue

Y KpUCTa/IU3alus. Y AebHas TeIIoTa
iaieHus. Cyomumarnus.
Jedbopmanuu TBEpAOTO Tea.
Pactskenue u cxxatue. Cnsur. Monynb
HOnra. [lpenen ynpyrux aedopmariuii.
TennoBoe paclIMPEHNUE KUIKOCTEN

U TBEPAbIX T€Jl, 00BEMHOE U JIMHEWHOE
pacupenre. AHTapMOHH3M TETUIOBBIX
KOJIeOaHUI YaCTHII BEIIECTBA KaK
NpUYMHA TETJIOBOTO PACIIUPEHUS TEl
(Ha Ka4eCTBEHHOM YpPOBHE).
[IpeoOpazoBanue sHEPTrUU B Pa30BbIX

HaOntonenue cBOCTB HACKIIIIEHHBIX
NapoB, MaJIbIX JAehopMaInii,
MPOBE/ICHNE KOCBEHHBIX U3MEPEHUMN
yAEIBbHON TEeTUTOTHI IUIABJICHHUS JIb/IA,
a0COJIIOTHOM BJIaXXHOCTH BO31yXa,
K03 GUIIIEHTA TOBEPXHOCTHOTO
HaTsDKeHus, Moays FOHra.

N3yuyenune 3akoHOMEPHOCTEN UCTIapeHus
Y KATICHHSI )KUJIKOCTEH, B TOM YHCTIe
KUIICHUS TIPU MMOHUKEHHOM JIaBJICHUU,
HarpeBaHUs U TUIaBJICHUS
KPUCTAJUTMYECKOTO BEIIECTRA,
KaMWUISIPHBIX SIBIICHUHN, CMaulBaHUSI.
[IpoBeneHue ONBITOB C MBUTLHBIMU
TJICHKaMH.

Hccnenosanue moaenu
HEHBIOTOHOBCKOM KUJIKOCTH.
Pemenue pacueTHBIX 33124 C SBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3HYEeCKOM MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJ MOJIEKYIISIpHOM (pU3MKH

Y TEPMOJIMHAMUKH.

Pemenne kauecTBEeHHBIX 33714,
TPeOYIOMUX TPUMEHEHU S 3HAHU T

10 MOJIEKYJISIPHOM (pU3UKe

U TEPMOJMHAMUKE.
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repexoaax.

VYpaBHeHuUe TEIIOBOro OanaHca.
IIoBepXHOCTHOE HATSKEHUE.
Koaddumment noBepXxHOCTHOTO
HaTsDKeHUs. Kanvuisipabie sBiaeHuUs.
JlaByieHue noJ1 UCKpUBJIIEHHOU
MMOBEPXHOCTHIO KUJKOCTH.

®opmyna Jlarmaca.

TexHuueckue ycTpoucTaa

Y TEXHOJIOTUYECKHUE ITPOLECCHL: KUJIKUE
KPUCTAJLJIbI, COBPEMEHHBIE MATEPUATIBI

OOBsicHEHNE OCHOBHBIX MPUHIIUIIOB
CTPOCHHUS KUAKUX KPUCTAILIOB,
MOJIYYEHHSI COBPEMEHHBIX MATEPHAIIOB.
OnpeneneHue ycaoBUd IPUMEHUMOCTH
Mozenel Gu3nUecKuX Tell ¥ MPOoLIeCCOB
(ABJICHUI): MOJIENICH Ta3a, )KUJIKOCTH

U TBEPJIOTO (KPUCTATUIMYECKOT0) Tea,
UJIeaJIbHOTO rasa.

Brinonxnenue ydeOHbIX 3aaHUN

Ha aHaJIM3 TETUIOBBIX MPOILIECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
OoCHOBHBIX nosiokeHnd MKT u 3akoHOB
MOJIEKYJIAPHOUN (PU3HUKHU U
TEPMOJUHAMUKU: CBSI3b JABJICHUS
UJICaJIbHOTO ra3a ¢ KOHLUEHTpalei
MOJIEKYJI M €T0 TEMIIEPATYPOH,
ypaBHeHue MeHnneneeBa—Knaneiipona,
MEePBbII 3aKOH TEPMOJUHAMHUKHU.
PaboTa B rpynmnax npu o0CykJ1eHUN
BOIIPOCOB MEXIMPEIMETHOTO XapaKkTepa
(manmpumep, no teme «TemnooomeH

B ’KUBOU MPUPOJIE»)

Hroro no pazneny 49
Pa3znen 4. JaexkTpoguHaMuKa
4.1 | DnexTpuueckoe noje 24 DIIEKTPU3aLMS TEN U €€ TPOSIBICHMUS. [IpoBeneHNnEe KOCBEHHBIX U3MEPEHUN U

DIeKkTpuueckuii 3apsia. JBa Buga
3JIEKTPUYECKUX 3apsa0B. [I[poBOHUKY,

OTBITOB IO MTPOBEPKE MPEITI0KEHHON
TUIOTE3bI IPU U3YYEHUH
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JTABJICKTPUKU U TTOJTYITPOBOJHUKH.
DJIeMEHTapHbBIN JIEKTPUUECKUM 3apsil.
3aKOH COXpaHEHUS AIEKTPUUECKOTO
3apsa.

BzaumopericTBue 3apsioB.

Toueunsle 3apsiabl. 3akoH KyioHa.
Dnektpuueckoe nose. Ero nercreue

Ha DJICKTPUUYECKUE 3apsiIbl.
HanpsykeHHOCTB 3JIEKTPHUYECKOTO ITOJIS.
[TpoOueIit 3apsi. JIunuu
HANPSKEHHOCTH 3JIEKTPUYECKOTO MOJISI.
OnHOPOAHOE NEKTPUUECKOE TOJIE.
[ToTeHUIManbHOCTH
AIEKTPOCTATUYECKOrO 1os. PazHoCcTh
MOTEHIUAJIOB U HAMPSKEHUE.
[TorenuuanbHas YHEPrus 3apaaa

B DJIEKTPOCTATHYECKOM TIOJIE.
[ToTeHnMan 3MEKTPOCTATUYECKOTO TTOJIS.
CBs13b HAINIPSYKEHHOCTH MOJISL U PA3HOCTH
NOTEHIHAIIOB IS DJIEKTPOCTATUYECKOTO
noJig (KaK OJIHOPOJHOTO, TaK

Y HEOJHOPOHOTO).

[IpuHUKn cynepno3uuun
JJIEKTPUYECKUX ITOJIEH.

[Tone Toueunoro 3apsiaa. [lone
paBHOMEpPHO 3apsbkeHHou cdepsl. [Tone
PaBHOMEPHO 3apsKEHHOTO 10 00BEMY

B3aUMOJICUCTBUS 3apSyKEHHBIX TEI,
3apsiia KOHAEHcaTopa,
MOCJIEA0BATEIBHOTIO COEIUHEHUS
KOHJICHCATOPOB.

Onpenenenne abCOIOTHBIX

Y OTHOCUTEJBHBIX NOTPEIIHOCTEN
U3MEPEHUIN PU3NYECKUX BEIUYHH.
OneHka rpaHul NOTPEIHOCTEN.
Habntoienue npeBpalieHus SHEpTruu
3apsPKEHHOTO KOHAEHCATOPa B YHEPTUIO
M3JIyYEHUs CBETOANO/IA, UCCICTOBAHNE
paspszia KOHAEHcAaTopa Yepes3 pe3sucTop.
N3ydenune 3aBUCUMOCTH
AIEKTPOEMKOCTH INIOCKOTO
KOH/IEHCATOpa OT IUIOIIA/IN IIJIaCTHH,
PACCTOSIHUS MEXITY HUMU

U AUDJIEKTPUYECKON IPOHNLIAEMOCTH.
N3ydeHne KapTuH JUHUN
HaIPSHKEHHOCTH 3JIEKTPUYECKOTO TOJIS
TOYEYHOTO 3apsa, PABHOMEPHO
3apsKEHHOM cepbl, pPABHOMEPHO
3apsHKEHHOT0 0 00beMy 11apa,
PaBHOMEPHO 3apsyKEHHOU O€CKOHEYHOM
MJIOCKOCTH U SKBUIIOTEHIIMAIBHBIX
ITOBEPXHOCTEN.

Pemenue pacueTHbIX 3a71a4 C SIBHO
3aJJaHHOW U HESIBHO 3aJaHHOM
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mapa. [lone paBHOMEPHO 3apsKEHHOU
6eckoHeyHOU MIocKocTH. KapTunsl
JIMHUW HANPSDKEHHOCTH 3TUX TOJIEN

N OKBHUIIOTCHIMAJIBHBIX HOBerHOCTGﬁ.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM
noJsie. Y CIIOBHE paBHOBECHS 3apsIOB.
JIMBAEKTPUKY B DJIIEKTPOCTATUYECKOM
none. Jusmekrtpuaeckas
IPOHULIAEMOCTD BEILIECTBA.
Konnencarop. DIEKTPOEMKOCTH
KOHJIEHCATOpa. DIEKTPOEMKOCTh
IUIOCKOTO KOHJIEHCATOPA.
[TapannensHOE COeTMHEHNE
KOHJICHCATOPOB.

ITocaenoBaTeabHOE COEAMHECHUE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHIEHCaTopa.
JIBrKEHHE 3apsSyKEHHOM YaCTUIIbI

B OJTHOPOZAHOM 3JIEKTPUYECKOM IIOJIE.
TexHuueckne ycTpoucTaa

Y TEXHOJIOTUYECKHE TIPOLIECCHI:
AIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTAaTUYECKas 3alluTa,
3a3eMJICHUE AJIEKTPOIIPUOOPOB,
KOHJIEHCATOPBbI, TEHEPATOP

Ban ne I'paada

buznueckoit MoIebIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GOpMYIT IEKTPOCTATUKH.

Pelenne kauecTBEeHHBIX 3aj1a4,
TpeOYIOIIUX TPUMEHEHUS 3HAHU N

0 JIEKTPOCTATHKE.

OOBbsicHEHUE yCTpOICTBa

U TIPUHITUTIA JIEHCTBUS JIEKTPOCKOTIIA,
AIEKTPOMETPA, KOHJIEHCATOPOB,
reHeparopa Ban ne I'paada.
OObsicHeHuE pabOTHI
AJEKTPOCTATUYECKOM 3aIUTHI,
3a3eMJICHUS DJIEKTPOIIPUOOPOB.
Onpenenenue ycioBUHA NPUMEHUMOCTH
Mojeael (PU3NIECKUX TeJl: TOUCTHBIN
3apsl, OMHOPOIHOE IEKTPUUECKOE
noJe.

Brinonxnenue yaeOHbIX 3aaHUN

Ha aHaJIU3 AJIEKTPUUECKHUX MTPOLIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX TIOJIOKCHUI U 3aKOHOB
AIEKTPOINHAMUKH: 3aKOH COXPAHCHHUSI
AIEKTPUUECKOTO 3apsifa, 3aKoH KyroHa,
MOTCHIIMATLHOCTD
AIIEKTPOCTATHYCCKOTO TTOJISI, IIPUHITUTT
CYTIEPIIO3UIINU ICKTPUIECKUX TOJIEH.
Ucnonw3oBanue | T-TexHoMOTMIM
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npu paboTe ¢ JOMONTHUTEIbHBIMU
MCTOYHUKAaMU UH()OPMAIINH 110 TEME,
VX KPUTUYECKUU aHAJIM3 U OLICHKA
JIOCTOBEPHOCTH

4.2

IlocTogHHBINA
AIEKTPUUYECKHUHN TOK

24

Cuna Toka. [TocTOSHHBIN TOK.
YcnoBus CylecTBOBaHUS MOCTOSSHHOTO

QJICKTPHUYCCKOT'O TOKA. HMcTouHukM TOKA.

Hanpsixenune U u 9J1C E.

3akoH OMa [ y4acTKa LEeTu.
DIEeKTPUYECKOE COMPOTUBIICHUE.
3aBUCHUMOCTh CONPOTUBJICHUS
OJIHOPOJIHOTO IPOBOJHUKA OT €r0
JUTMHBI U TUIOLIAIU [TONIEPEYHOTO
ce4YeHHs. Y 1elIbHOE CONIPOTUBIIEHUE
BEIIECTBA.

[TocnenoBarenbHOE, TApaIENbHOE,
CMEIIIaHHOE COCIMHEHUE MMPOBOHUKOB.
PacueT pa3BeTBIEHHBIX AIEKTPUUECKUX
nenei. [Ipasmna Kupxroda.

PaboTa anekTpuueckoro Toka.

3akoH J[xoyns-Jlenna.

MOIIHOCTB ANEKTPUUECKOTO TOKA.
TennoBas MOIIHOCTb, BbIAEIsIEMAsT

Ha pPE3UCTOpeE.

DJI1C u BHyTpEeHHEE COMTPOTUBIICHUE
UCTOYHHUKA TOKa. 3akoH OMa

JUTSI IOTHOM (3aMKHYTOM)

[IpoBeneHne NpsIMbIX U3MEPEHUM CHIIBI
TOKA U HaIPsKEHUS, KOCBEHHBIX
M3MEPEHUN YJIEeIBLHOIO COMPOTUBIICHHUS,
OJIC 1 BHYTPEHHETO CONPOTUBIICHUS
HMCTOYHUKA TOKA, TPOBEACHUE
HCCJIEIOBAHUM 3aBUCUMOCTEMN
(bU3UYECKUX BETUYUH U OTBITOB

I10 ITPOBEPKE MPEMIOKEHHON TUIIOTE3BI
MIPU U3YUYEHUH 1IeTIel TOCTOSTHHOTO
TOKa.

Onpenenenue abCOIOTHBIX

1 OTHOCUTEIBHBIX IMOTPEITHOCTEH
U3MEpPEHUN PU3UYECKUX BEJIMUHH.
OueHka rpaHul] NOTPEUIHOCTEN.
N3yueHne KOpoTKOTO 3aMbIKaHUS
rajbBaHUYECKOI0 3JIEMEHTA U OLICHKA
BHYTPEHHETO CONPOTUBJICHUSI.
Pemrenne pacueTHBIX 33124 C SBHO
3aJJaHHOU U HESIBHO 3aJITaHHOU
(bU3UYECKON MOJIEITHIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (OpMYJT IOCTOSIHHOTO TOKA.
Pemienune kauyecTBEHHBIX 337124,
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3JIEKTPUYECKOMN 1enu. MOnHOCTh
UCTOYHUKA TOKa. KOpoTKO€E 3amMbIKaHHE.
KonnencaTtop B ienu mocTOSIHHOTO
TOKA.

TexHnueckne ycTpoucTBa

Y TEXHOJIOTUYECKUE MPOLIECCHI:
aMIiepMeTp, BOJIBTMETP, PEOCTAT,
CUETYHK JIEKTPUYECKOU SHEPTUHU

TpeOYIOIIUX TPUMEHEHU S 3HAHU N

Y 3aKOHOB MOCTOSIHHOT'O TOKA.
OObsicHEeHUE YCTPOMUCTBA U TPUHITUTIA
JICUCTBUS aMIIEPMETPA, BOJIBTMETPA,
peocrara, CYETUYMKA IIEKTPUIECKOU
DHEPTHUH.

Brimonnenne yaeOHbBIX 3aaHUH

Ha aHAJIA3 AJICKTPUUYECKHUX MMPOLIECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHUI U 3aKOHOB
AJIEKTPOAMHAMUKH: 3aKOHBI OMa

JUISl y4acTKa LeNH U JUIsl 3aMKHYTOM
AJIEKTPUYECKOM LETH, 3aKOH
Jxoyns—JIenna.

PaboTa B rpynmnax npu o0CykJ1eHUN
BOIIPOCOB MEXIMPEIMETHOTO XapaKkTepa
(HampumMmep, 1o Teme « IJTEKTPUUECKUe
SBJICHUS B IPUPOJIEN )

4.3

Toku B pa3InuHbIX
cpenax

DJIeKTpUYECKasi HPOBOJIUMOCTb
Pa3IMYHBIX BELWIECTB. DJIEKTPOHHAS
IPOBOJUMOCTB TBEPBIX METAIIJIOB.
3aBUCUMOCTB CONPOTUBIIEHUS METAJIJIOB
oT TeMIiiepaTypbl. CBEpXIPOBOIUMOCTb.
DNEeKTPUYECKUN TOK B BAKYyME.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBoauuku. CoOCTBEHHAs

Y IPUMECHAs IPOBOJIUMOCTD

[IpoBeneHre KOCBEHHBIX U3BMEPEHUN U
HCCIEeI0BAHUN 3aBUCUMOCTEHN

MeXy (prU3nIecKUMH BeTUYNHAMU
MIPU U3YYECHUH MPOIECCOB MPOTEKAHUS
AJIEKTPUYECKOTO TOKa B MeTaslax,
AIEKTPOJIUTAX U MOJYPOBOTHUKAX.
Omnpenenenue aOCOTIOTHBIX

Y OTHOCHUTEIBHBIX MOIPEITHOCTEH
U3MEpPEHUN PU3MUYECKUX BEJIMUMH.
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MOTYNPOBOJHUKOB. CBOICTBA
p-n-nepexoa. I1oynpoBoTHUKOBBIE
pUOOPBI.

DIIEKTPUYECKUM TOK B DJIICKTPOJIUTAX.
DIIEKTPOJIUTAYECKAS TUCCOLIUALIUS.
DnekTpoin3. 3akoHbl Papanes

JUTSL JIEKTPOJIN3A.

DIIEKTPUYECKHM TOK B ra3ax.
CamocTosTeTbHBIN

Y HECAMOCTOSITEILHBIN pa3psil.
PaznuyHbie TUITBI CAMOCTOATEIBHOTO
pazpsaa. Momuus. [1nazma.
TexHuueckue ycTpoucTaa

Y IPAKTHYECKOE TPUMEHEHHE:
razopaspsiIHbIC JIAMIIbI, YJIEKTPOHHO-
JTy4eBas TpyOKa, MOJyNPOBOHUKOBBIC
npuOOPHL: U0, TPAH3UCTOD,
dboToAMOI, CBETOIMO/, TaJibBaHUKA,
paduHUpOBaHUE ME/IH, BHITIIABKA
QITIOMUHUS, DJIEKTPOHHASI MUKPOCKOTIHUS

OueHka rpaHul] NOTrPEeIIHOCTEN.
HaOmronenue ainexTponnsa, u3yueHue
1 00BSICHEHHE MMPOBOIUMOCTH
AIEKTPOJIUTOB, SKCIIEPUMEHTAIBHOE
M3y4E€HHUE 3aKOHOB AJIEKTPOJIN3a
®dapanes.

CHsTHE BOJIBT-aMIIEPHOM
XapaKTePUCTUKHU JUOJIA.

CpaBHeHUE MPOBOIMMOCTU METAJIIOB
Y TIOJTYTIPOBOHUKOB.

N3ydeHnne uckpoBoro paspsia

Y IIPOBOAMMOCTH BO3/1yXa.

Petienne pacueTHbIX 3a/1a4 C SIBHO
3aJJaHHON U HESIBHO 3aJITaHHOU
(hU3UYECKOM MOJIEIBIO

C UCIOJIb30BaHUEM 3aKOHOMEPHOCTEN
MMOCTOSTHHOT'O TOKA B Pa3JIMYHbBIX CpEax.
Pemienne kauecTBEHHBIX 3aj1a4,
TPEOYIOITUX TPUMEHCHUS
3aKOHOMEPHOCTEHN MOCTOSTHHOTO TOKa
B Pa3NIMYHBIX cpeax.

OOBsiCHEHHE YCTPONCTBA U TIPUHITUTIA
JEUCTBUS ra30pa3psIHbIX JIaMII,
AJNIEKTPOHHO-TY4YeBOI TpyOKH,
MOJTyITPOBOTHUKOBBIX TPHUOOPOB: AMO/IA,
TpaH3ucTOpa, POTOANO 1A, CBETOAUOIA.
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OOBbscHEHUE CYTH MPOIIECCOB:
rajbBaHuKH, pahUHUPOBAHUS ME]IH,
BBITUIABKH aJTIOMUHUS, SIEKTPOHHOM
MUKPOCKOITHH

Htoro no pazneny o4

Pasznen 5. ®uznuecknii NPaKTHKYM

5.1 | ®usnueckuit 16 Cnoco0bl u3mepenust GU3nIecKux [IpoBeneHre KOCBEHHBIX U3MEPEHUH,

PaKTUKYM BEJIMUYUH C HCIIOJIb30BAHUEM UCCJIEJOBaHUM 3aBUCUMOCTEN

aHAJIOTOBBIX U LIU(PPOBBIX (bu3NYECKUX BEJIINYMH, IPOBEPKA
M3MEPUTENbHBIX TPHOOPOB MPEJIOKEHHBIX TUTIOTE3
Y KOMIIBIOTEPHBIX JATYUKOBBIX CUCTEM. | (BBIOOp M3 pabOT, OMMCAHHBIX
AOGCOIIIOTHBIE U OTHOCUTEIIBLHBIE B TEMaTHUYECKUX pa3ienax
HNOTPEUIHOCTH U3MEPEHNUN PU3UYECKUX | «YUCHHUYECKUI DKCIIEPHMEHT,
Beau4uH. OLIeHKa IPaHuLL nabopaTopHble paOOThI, MPAKTHUKYM)
MIOrPENTHOCTEN

Hroro no pazaeny 16

Pe3epBHOE Bpems 10

OBIIEE KOJIMYECTBO 170

YACOB IIO ITPOTPAMME
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11 KJIACC
HaumenoBanue
Ne KommuaectBo OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3/iesioB U TeEM [IporpammHoOe conepxanue
/11 4acoB 0o0ydJaronmxcs

y4eOHOT O MpeaMeTa

Pasznen 1. DnexkTpoauHamMuka

1.1 MarsuTHOE T10JIe

14

B3aumopericTBre NOCTOSHHBIX
MarHuTOB U MPOBOJHUKOB C TOKOM.
MarnautHoe nojsie. Bektop MarHuTHOU
uHayKuud. [IpuHun cynepno3unuu
MAarHUTHBIX MOJIeH. JINHUY MarHUTHOM
VUHIYKIWU.

MarnutHoe€ 1oJie TPOBOIHUKA C TOKOM
(MpsAMOTO MPOBOJIHUKA, KATYIIIKH

U KpyroBoro BuTka). OnsIT Dpcrena.
Cuna Amrmiepa, ee HaIrpaBJICHHUE

U MOAYJIb.

Cuna JlopeH1ia, ee HalpaBJICHHUE

Y MOZYJIb. JIBUJKEHUE 3apsyKEHHOU
YacCTHULIBI B OJTHOPOAHOM MAarHUTHOM
nosie. Pabota cuiibl JlopeHia.
MarauTHoOe noJie B BEIIECTBE.
deppoOMarHeTUKy, napa-

U JMaMarHeTUKH.

TexHuueckue ycTpoucTsa u
TE€XHOJIOTUYECKUE MPOIIECCHI:
MPUMEHEHUE MOCTOSHHBIX MArHUTOB,

[IpoBeneHrie KOCBEHHBIX U3MEPEHUN
cuibl AMIiepa, IpoBEICHNE
UCCJIEIOBAHUS 3aBUCUMOCTEN MEXIY
(Gu3MYECKUMHU BEIMUYMHAMU U OIIBITOB
10 IPOBEPKE NPEITIOKEHHON TUITOTE3bI
IIPU U3YYECHHUH JICHCTBHSI IOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM,
B3aUMOJICUCTBUS IPOBOJHUKA

C MarHUTHBIM TIOJIEM.

Onpenenenue aOCOTIOTHBIX

Y OTHOCUTEJIBHBIX MOTPEIIHOCTEN
U3MEPEHUHN PU3NYECKUX BEIUYHH.
OneHka rpaHul NOTPEMIHOCTEN.
HccenenoBanre MArHUTHOTO TOJIS
IIOCTOSIHHBIX MarHUTOB, CBOMCTB
(beppoMarHeTuKoB.

Onpenenenue ycioBUNA NPUMEHUMOCTH
MOJIEJIA OJTHOPOJTHOTO MAarHUTHOIO
TOJISL.

Onpenenenre HaNpapIeHU UHAYKIUN
MAarHUTHOTO IOJIS IPOBOJHKUKA C TOKOM,
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3NIEKTPOMATHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOJBUTATENb SKOOU, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHUI

cuibl Amriepa u cuiel JlopeHua.
N3yuenne KapTUHBI TMHUN UHAYKIIUN
MarHuTHOTO II0JISI IOJIOCOBOTO

Y TTIOJKOBOOOPA3HOTO MOCTOSIHHBIX
MAarHUTOB, JIJTMHHOTO MPSIMOTO
MIPOBOJIHUKA, 3aMKHYTOT'O KOJIBIIEBOTO
MPOBOAHUKA, KATYIIKUA C TOKOM.
OOBsicCHEHHE B3aUMOJCHCTBHS ABYX
MIPOBOJAHUKOB C TOKOM, JIEUCTBUS CUIIbI
JlopeH1ia Ha MOHBI 3JIEKTPOJINTA.
HaOnronenue aBukeHUs myyka
3JIEKTPOHOB B MAarHUTHOM TIOJIE.
N3ydenne npuHOUIIA JEHCTBUSA
AIEKTPOUZMEPHUTEIHHOTO MpHOopa
MarHUTOAJIEKTPUUECKOU CHUCTEMBI.
Petienne pacueTHbIX 3a/1a4 C SIBHO
3aJaHHOM U HESIBHO 3aJIaHHOM
(hU3UYECKOM MOJIEIBIO

C MCITI0JIb30BaHMEM OCHOBHBIX
3aKOHOB U (pOpPMYII IO TEMeE
«MarHuTHoOE I10JIe».

Pemenne kauecTBEHHBIX 3a/1a4,
TpeOYIOMUX TPUMEHEHU S 3HAHU T

1o TemMe «MarauTHOE MoJie.
OOBsICHEHHE YCTPOICTBA U MPUHIIUIA
JeUCTBUS JIEKTPOMArHUTOB, TECTEpa-
MYJIBTUMETPA, SJEKTPOABUTATENS
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SIxoOu, yCKOpHUTEICH IIeMEHTapHbIX
YaCTHII.

OOBsicHEeHNE TPUMEHEHHUS TOCTOSTHHBIX
MAarHuTOB

1.2

DnexkTpoMarHuTHas
WHTYKITUS

13

SBNeHNE IEKTPOMArHUTHON MHTYKIIMH.
[ToTok BeKTOpa MarHUTHOW MHAYKIIUH.
OJIC uayKUMHU. 3aKOH
3JIEKTPOMArHuTHOM nHAyKuuu Papasnes.
Buxpeoe anektpuueckoe nose. Toku
dyko.

OJ1C uHayKIIMY B IPOBOIHUKE,
JBIKYIIEMCS] B OJTHOPOJHOM
MarHUTHOM II0JIE.

[Ipasuio Jlenna.

NunyktuBHOCTH. KaTymika
WHYKTUBHOCTH B II€MTU TTOCTOSIHHOTO
ToKka. fBnenune camonnaykuuu. 3/1C
CaMOUHIYKITUH.

DHeprusi MarHuTHOTO MOJIs KaTYIIKH

C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuyeckue yCTporucTaa

U TEXHOJIOTHYECKHE MPOLIECCHI:
WHIYKIIMOHHAS [1€4b, COJICHOU/I, 3aI1UTa
OT DJICKTPU3ALMH TEJI IPU JBUKCHUU

B MAarHUTHOM I10JI€ 3eMJIH

[IpoBeneHue uccaeaoBaHus
3aBUCUMOCTEH (PU3NUECKUX BETUUHH

1 OTIBITOB M0 TPOBEPKE MPEMAIOKEHHON
TUIIOTE3bI IPU U3YUYEHUH SIBJICHUS
AIEKTPOMArHUTHON WHTYKIIUH.
Ornpenenenue UHAYKIIUA BUXPEBOTO
MAarHUTHOTO MOJIS.

Omnpenenenue aOCOIOTHBIX

Y OTHOCUTEIBHBIX MOTPEITHOCTEN
U3MEpPeHUM (GPU3NUECKUX BETHYUUH.
OneHka rpaHul NOTPEIIHOCTEN.
DKCIIEpUMEHTAIBHOE U3YUYEHHUE IPaBUia
Jlenua.

HccnenoBanue SiBICHUSI CAMOMHAYKIUU,
3aBucuMocT DJIC caMOMHIyKIIUU

OT CKOPOCTH U3MEHEHUS CUJIbI TOKA

B IICTIH.

N3yuenue najieHus MarHuTa

B aJIIOMUHHEBOU (MeHOM) TpyOe.
COopka MoeNH JIEKTPOMArHUTHOTO
reHeparopa.

Perienue pacueTHbIX 3a71a4 C SIBHO
3aJJaHHON 1 HEABHO 3aJJaHHOU

63




denepanbHas pabouas nporpamma | duszuka. 10-11 knaccel (YriryOlIeHHBIH YPOBEHB)

buznyeckoit MoIebIO

C MCTIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB
u popmyn o Teme «JIeKTpOMarHuTHast
WHITYKIIHS.

Pelenne kauecTBEeHHBIX 3aj1a4,
TpeOyIOMMX MPUMEHEHUS 3HAHU

0 TeMe «DJIEKTPOMarHuTHas
VHITYKITUS.

OOBbscHEHNE OCHOBHBIX IPUHIIUIIOB
JEUCTBUS TEXHUYECKUX YCTPONCTB

Y TEXHOJIOTHYECKHUX MPOLECCOB, TAKHX
KaK: MHIYKIMOHHAs 1I€4b, COJICHOU],
3aIMTa OT JJIEKTPU3ALNH TEI

IIPU JBUKEHUU B MATHUTHOM I10J1€
3eMIn.

PaGoTa B rpynmax mpu o0CyX1eHUN
BOITPOCOB MEXIIPEAMETHOTO XapaKTepa
(Hampumep, o TeMe
«DNEKTPOMArHUTHBIE SIBJICHUS

B [IPUPOJIEN)

Hroro no paszneny 27
Pa3nen 2. Kosied0anus 1 BOJIHBI
2.1 Mexanudeckue 10 KonebarenbHas cucrema. [IpoBeneHNEe KOCBEHHBIX HU3MEPEHUH,
KOJIeOaHU CBo0OoaHbBIE KOJICOaHUS. HCCIICIOBAHUSI 3aBUCUMOCTEH MEXITY
[Mapmonnyeckue komebaHus. (GU3MYECKUMU BEITMYMHAMHU M OIIBITOB
Kunematuueckoe v JHHAMHYECKOE IO TIPOBEPKE MPETOKEHHON THIIOTE3bI
ONnMCaHue. JHEPreTUIECKOE ONMCAHNE IIPU U3YYEHUU KOJIEOAHUI HUTSHOTO
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(3aKOH COXpaHEHHUSI MEXaHUYECKOM
sHepruu). BeiBoa TMHaMUYECKOro
OMKCaHUs TAPMOHUYECKUX KOJIeOaHU !
Y3 UX SHEPreTUYECKOro

Y KUHEMATUYECKOTO ONUCAHMUS.
Awmmuntyzaa u ¢gaza xonebanuii. Csi3b
aAMIUTATYbI KOJIEOAHUI UCXOTHOM
BEJIMYHMHBI C AMIUIUTYAaMH KOJICOaHHI
€€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yacTora KoyeOaHMIA.
[Tepuon ManbIx CBOOOHBIX KOJIeOaHUH
MaremMaTuyeckoro mMastHuka. [lepuos
CBOOOJIHBIX KOJICOaHUI MPYKMHHOTO
MasITHUKA.

[TonsiTHe 0 3aTyxaromux KoJIeOaHUsIX.
Brinyxnennsie konebanus. Pezonanc.
Pe3onancHas xpuBas. Biusaaue
3aTyXaHUs Ha BUJI PE30HAHCHOW KPUBOU.
ABTOKOIIE0AHUS.

TexHuueckne ycTpoicTBa

U TEXHOJOTUYECKHE MPOLIECCHI:
METPOHOM, YacChl, KaueJu, My3bIKaJIbHbIE
UHCTPYMEHTHI, ceiicmorpad

U TIPY>KUHHOTO MasiTHUKOB,
BBIHYKJICHHBIX M 3aTyXarOIUX
MEXaHUIECKUX KOJICOaHUH.
Onpenenenne abCOTIOTHBIX

U OTHOCHTEJIbHBIX MOTPEIIHOCTEN
U3MEpPEeHU (PU3NYECKUX BEITUUHH.
OneHka rpaHul NOTPEIIHOCTEN.
Hab6nronenue He3aBUCUMOCTH TIEPHOIA
MaJlbIX K0JIeOaHU Tpy3a Ha HUTH

OT aMIUTUTYBI.

DKcnepuMeHTalIbHAS POBEPKA 3aKOHA
COXpaHEHUS SHEPTUH MPHU KOJIEOAHUIX
rpy3a Ha IpY>KUHE.

Hab6nronenue pesonanca.
Onpenenenue ycioBUHA NPUMEHUMOCTH
MOJIEI MAaTeMaTHYE€CKOTO MasiTHUKA

1 UJICTHHOTO MPY>KMHHOTO MasiTHUKA.
Pelienne pacueTHbIX 3a/1a4 € IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(hU3UIECKOM MOJICITBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
u hopMyin no Teme «MexaHu4ecKue
KOJICOaHUS.

Pemenne kauecTBEeHHBIX 33714,
TPeOYIOUTUX TPUMEHEHUS 3HAHUM

o TeMe «MexaHudeckne KojaeOaHus.
OObsicHEHUE YCTPOWUCTBA U TPUHITUTIA
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JICVCTBHSI METPOHOMA, YaCOB, KaueJeH,
MY3bIKaJTbHBIX HHCTPYMEHTOB,
ceiicmorpada.

Hcnons3oBanue IT-TexHONMOT M

pH padboTe ¢ TONOJHUTETbHBIMU
HMCTOYHUKAMU MHGOPMAIIIH 10 TEME, UX
KPUTHYECKUM aHAJIN3 U OIICHKa
JIOCTOBEPHOCTH

2.2

DIeKTpOMarHUTHBIC
KOJIe0aHus

15

Koneb6arenbublit kKoHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHbBIE KOJIeOaHUs

B UJICATBHOM KOJI€0aTEIbHOM KOHTYpE.
®opmyna Tomcona. CBA3b aMITUTYAbI
3apsia KOHAEHcAaTopa ¢ aMILIUTYA0U
CHUJIBI TOKA B KOJIeOaTEILHOM KOHTYPE.
3aKOH COXpaHEHMS SHEPTUU

B UJICATLHOM KOJIeOaTEIbHOM KOHTYpE.
3aTyxarnme eKTPOMarHuTHbIE
KoJieOaHus. BeiHYK/IeHHbBIE
AJIIEKTPOMATHUTHBIE KOJIEOaHUSI.
[lepemenHbIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIUTYHOE

Y JICUCTBYIOIIEE 3HAYEHUE CUJIBI TOKA
Y HaTPsDKEHUS TIPU Pa3InIHON Popme
3aBHCUMOCTH NIEPEMEHHOIO TOKa

OT BPEMEHH.

CunycounalbHbIi IEPEMEHHBIN TOK.
Pesucrop, KOHIEHCATOP U KATYILIKa

[IpoBeneHrEe KOCBEHHBIX H3MEPEHUM
Y WCCIIEIOBAHUS 3aBUCUMOCTEN
bU3NYEeCKUX BEIUYHUH PU U3YYCHUH
AIIEKTPOMArHUTHBIX KOJICOaHU U 1ieTeit
MIEPEMEHHOTO TOKA.

Omnpenenenue aOCOIOTHBIX

Y OTHOCUTEIBHBIX MOTPEITHOCTEN
U3MEpeHUM (PU3NMUECKUX BETHYUUH.
OueHka rpaHul] NOTPEUIHOCTEN.
N3yueHnue ycTpoilcTBa U IpUHLINAIA
nencTBus Tpanchopmaropa.
Hab6nrogenue 2neKTpoMarHuTHOTO
pe30HaHcA.

N3ydenune ocuuiorpaMm
AJIEKTPOMATHUTHBIX KOJICOAHMIA.
Peliennie pacueTHbIX 3a/1a4 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hU3UIECKOM MOJICITBIO

C UCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB
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WHJIYKTUBHOCTH B LIEMU
CHHYCOMIAJILHOTO IEPEMEHHOT0 TOKA.
Pe3onanc TokoB. Pe3oHanc
HAIIPSHKEHUU.

WneanbHblil TpanchopmaTop.
IIpousBoscTBO, IEpEIaya u

MOTPEOIEHUE ANEKTPUUECKON SHEPTUU.

DKOJIOTUYECKHUE PUCKU

IIPY IPOU3BOJICTBE AJIEKTPOIHEPTUH.
Kynberypa ucnonszoBanus
3JIEKTPOIHEPTUU B OBCEIHEBHOM
KU3ZHU.

TexHuueckue ycTpoucTaa

Y TEXHOJIOTMYECKHUE MTPOLIECCHI:
3JIEKTPUYECKU 3BOHOK, TEHEPATOP
MIEPEMEHHOTO TOKA, JINHUU
3NEKTpoIepeaay

U GopMyII 10 TemMe
«JEKTPOMArHUTHBIC KOJICOAHUS».
Pelenne kauecTBEeHHBIX 3aj1a4,
TpeOYIOMUX TPUMEHEHUS 3HAHUIA

o TeMe «DJIEKTPOMarHuTHbIC
KOJICOQHUS.

CpaBHEHME MEXAaHUYECKUX

U DJIEKTPOMArHUTHBIX KOJICOAHMI.
OOBsicCHEHHE YCTPOUCTBA U PUHITUTIA
JIEUCTBUS 3JIEKTPUUECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOIO TOKA, JIMHUM
AJIEKTpoIepeay.

Onpenenenue ycioBUHA NPUMEHUMOCTH
MO/ UCATBHOTO KOJIEOATEIHbHOTO
KOHTYpA.

AHau3 U OlleHKa MMOCIEICTBUN
WCIIOJIb30BaHUs PA3IMYHBIX CIIOCOOOB
MIPOU3BOJICTBA JICKTPOIHEPTUU

C MTO3ULUAN SKOJOTUUYECKOU
0€301acHOCTH; TPEACTaBICHUM

O pallMOHATIBHOM MIPUPOIONIOIB30BaHUN
(B po1iecce moATOTOBKU COOOIIEHUH,
BBITIOJTHEHUW TPYIITIOBBIX ITPOCKTOR)

2.3

MexaHu4ecKue 1
ANIEKTPOMArHUTHbHIC
BOJIHBI

10

MexaHnuyecKkre BOJIHBI, YCIOBUS UX
pacmpocrpanenus. [lonepeunsie

Y TIPOJI0JIbHBIE BOJIHBL. [lepuon,
CKOPOCTb PACIIPOCTPAHEHUS U JJIMHA

Hab6nronenue obpazoBanus

U PaCIPOCTPaHCHHSI TIOTTEPEUHBIX
Y TIPOJIOJTBHBIX BOJTH, OTPAKCHHSI
U MpeJIoMIICHHS, HHTePhEPEHITUH
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BOJIHBI. CBOICTBA MEXaHUYECKUX BOJIH:
OTpakeHue, MpeJIoMIICHHE,
uHTepdepeHtus u Tudpaxius.

3Byk. CkopocTb 3ByKa. [ poMKOCTB
3ByKa. Beicota Tona. TeMOp 3ByKa.
[IymoBoe 3arpsi3HEHIE OKpYKArOIIeH
CpeJibl.

DNEeKTPOMarHUTHbIE BOJIHBI. Y CJIOBUS
U3TYy4YEHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3aumnas opueHTalus BEKTOPOB

B, E*, v— B WIEKIPOMATHUTHO! BOJIHE.
CBOMCTBA BJIEKTPOMArHUTHBIX BOJIH:
OTpa)keHUe, PEJIOMIICHHE,
noJisipu3anusi, UHTeppepeHuns

U AUQPpaKIys.

[Ikana >eKTPOMarHUTHBIX BOJH.
[Tpumenenne >JeKTPOMAarHUTHBIX BOJIH
B TEXHHUKE U OBITY.

HpI/IHI_[I/IHI)I pPaaruoOCBA3U U TCIICBUICHUA.

Pangmonokamusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPY’KarOIIEU CPEIBI.

TexHuueckue ycTpoucTaa

U IPAKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE THCTPYMEHTBHI,
panap, paiuoONpPUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-neusn,

U T pakuy MEXaHUIECKUX BOJIH,
aKyCTHYECKOT'O PE30HAHCa, CBS3H
IPOMKOCTH 3BYKa U BBICOTHI TOHA

C aMILTUTYAOM U 4aCTOTOM KOJeOaHUH.
N3ydeHne CBOWCTB yJbTpa3ByKa U €0
MIPUMEHEHHUS.

HccnenoBanue CBOMCTB
AIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE,
MPEJIOMIICHUE, TOJISIpU3aLIS,
nudpakuys, “HTepdepeHIus.
O6napy:xeHue nHdpaKpacHOro

U yIbTPa(uoIeTOBOrO U3ITyYCHHI.
CpaBHEHUE MEXaHUUYECKUX

Y DJIEKTPOMATrHUTHBIX BOJIH.
OnpenenenHue yciuoBUi IPUMEHUMOCTH
MOJIEIU TAPMOHHYECKOIN BOIHBI.
Pemenne kauecTBEeHHBIX 3a/1a4,
TPEOYIONTUX TPUMECHEHUS 3HAHUIA

1o reme «MexaHnnueckue

Y AJIEKTPOMArHUTHBIE BOJTHBI.
N3ydenne napamMeTpoB 3ByKOBOM
BOJIHBI.

N3yuenne pacipoCcTpaHEHUs 3BYKOBBIX
BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
OObsiCHEHUE YCTPOMCTBA U MPUHIINTIA
JIEUCTBUS MY3bIKAJIbHBIX MHCTPYMEHTOB,
pazaapa, paIiuonpueMHUKa, TEJIEBU30Pa,
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yJIbTPa3BYKOBask TUAarHOCTUKA
B TEXHUKE U MEUIIUHE

aHTeHHsbl, Tenedona, CBU-neun.
OOBbscHEHUE YIbTPa3BYKOBOM
JTUArHOCTUKH B TEXHUKE ¥ METUITNHE.
Hcnons3zoBanue [ T-texnonornii

pu paboTe ¢ TOMOIHUTEITLHBIMHU
HMCTOYHUKAMU HH(POPMAIIUH TI0 TEME,
WX KPUTHYECKUI aHaJIU3 U OllEHKA
JIOCTOBEPHOCTH.

AHau3 U OlleHKa IMOCIEICTBUN
IITYMOBOT'O U 3JI€KTPOMArHUTHOTO
3arpsi3HEHUS OKPYKAIOIIEH Cpeibl

C IIO3UIIMH DKOJIOTHUECKOUN
0e30macHOCTH; MPECTaBICHUMN

0 palOHAIBLHOM MPUPOIOTIOIH30BAHUHT
(B mpo1iecce moATOTOBKH COOOIIECHHUH,
BBITIOJIHEHUH TPYTITIOBBIX MIPOEKTOB)

2.4

Onrtuka

25

[IpsiMonmHEHOE pacpoOCTpaHEHUE

CBETa B OJHOPOAHOM cpene. Jlyd cBera.

ToYeUHBIN UCTOYHUK CBETA.
OtpaxeHune cBeTa. 3aKOHBI OTPAKEHUS
ceta. [Toctpoenune nzobpakeHuit

B I1I0CcKOM 3epkajie. Chepruueckue
3epKa’a.

IIpenomiieHue cBeTa. 3aKOHBI
peIoMIICHHS cBeTa. AOCOIIOTHBIN
MOKa3aTelb MPEIOMIICHUSI.
OTHOCUTENBHBIN MTOKA3aTEIb

HabmroneHnne onTHYecKuX SBJICHUH,
MPOBEICHNE KOCBEHHBIX U3MEPEHU,
HUCCIeI0BaHMS 3aBUCUMOCTEH
(bU3NYECKUX BEITUYUH U OTBITOB

T10 MTPOBEPKE MPEAJI0KEHHON TUITOTE3bI
MIPU U3YUYEHUH SIBJICHUU MTPEJTOMIICHUS
CBETa Ha rPaHMUIIC pa3zieia IByX Cpel,
MIPEJIOMJICHUS CBETA B COOMPAIOTIICH

Y PaCCEMBAIOLIECH JIMH3aX, BOJITHOBBIX
CBOMCTB CBeETa.

HaOmro1enne moaHoro BHyTPEHHETO
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npesiomiieHust. [IocTossHCTBO 4acTOThI
CBETA U COOTHOIICHUE JJIUH BOJIH

[IPU NMEPEX0JI€ MOHOXPOMATHYECKOTO
CBETA Uepe3 IPaHully paszeiia IByX
ONTHUYECKHUX CPEL.

Xon tyden B mpusMe. Jlucnepcus ceera.
CnoxHbIN cocTaB 6eroro cera. L{Ber.
[TosmmHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIN yTOJI MOJHOTO
BHYTPEHHETO OTPAXKEHUSI.
Cobuparoriye u pacCeMBaIOIINE JINH3BI.
Tonkas nuH3a. DOKYyCHOE PaCCTOSTHUE
Y ONTUYECKAs CUJIa TOHKOM JIMH3HI.
3aBUCUMOCTH (DOKYCHOTO PACCTOSTHUS
TOHKOM c(heprUueCcKOil IMH3BI OT €€
F€OMETPHUU U OTHOCUTEIIBHOTO
IIOKa3aTess MpeIOMIICHUS.

dopMya TOHKOH JIMH3bL. Y BEJINUCHUE,
JTaBaeMoO€ JIMH30M.

XoJ ay4a, NpOLIEIIIEro JUH3Y

IO/ IPOU3BOJIBHBIM YTJIOM K €€ TJIaBHOU
ontu4eckoun ocu. Iloctpoenue
U300paKEHUI TOUYKU U OTpEe3Ka NpsIMOn
B COOMPAIOIINX U PACCEUBAIOIITUX
JIMH3aX U UX CUCTEeMaXx.

Ontuueckue npubdopsl. Pazperaromnias
crocoOHoCTh. ['1a3 Kak onTuyeckas

OTpaXEHUs1, U3y4ECHUE MOJICIIN
CBETOBOJIA.

[Tomyuenue n300pakeHUs B CUCTEME
U3 IJIOCKOTO 3€pKajia U JIMH3BI,

B CHUCTEME U3 JIBYX JIMH3.
KoHcTpynpoBanue TeIeCKOMMYeCKux
CUCTEM.

N3ydenne noysipusanny CBeTa,
OTPaKEHHOTO OT MMOBEPXHOCTHU
JIMRJIEKTPUKA, U3YUCHUE
uHTephEPEHITNH JTa3€PHOTO U3ITyUCHUS
Ha JIBYX IIEJISIX.

[Tony4yeHue crieKTpa u3JIy4eHus
CBETOJIMO/a TP MOMOIIHU
TU(HPaKIIMOHHON PEIIeTKH.

Pelienne pacueTHbIX 3a/1a4 C IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(hU3UYECKO MOJIEIBIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u popmyin no Teme «OnTUKAY.
Pelienne kauecTBEHHBIX 3a]1a4,
TpeOYIOMUX TPUMEHEHU S 3HAHU T

1o Teme «OnTHKay.

[TocTpoeHue u pacueT u300paxKeHu,
CO3/IaBaEMBIX IJIOCKUM 3€PKaJIOM,
TOHKOM JIMH30M.

Onpenenenue yciaoBUid MPUMEHUMOCTH

70




denepanbHas pabouas nporpamma | duszuka. 10-11 knaccel (YriryOlIeHHBIH YPOBEHB)

cucTeMa.

[Ipenensl npuMeHUMOCTH
reOMETPUUYECKOMN ONTUKH.

Bonnosas ontuka. Untepdepenims
cBeta. KorepeHTHbIE HCTOUHUKH.
YcnoBus HaOMIOACHHUSI MAKCUMYMOB
¥ MUHUMYMOB B HHTEP(PEPEHIIMOHHON
KapTHUHE OT JIBYX KOTE€PEHTHBIX
UCTOYHUKOB. [ [prMeps! Kitaccuyeckux
UHTEP(PEPEHITMOHHBIX CXEM.
Hudpakius ceera. Judpakironnas
peuieTka. Y cioBue HaOIOAeHUS
TJIaBHBIX MAKCUMYMOB TIPH TIaJICHUN
MOHOXPOMaTHYECKOTO CBETa

Ha TUGPAKIIMOHHYIO PEIIETKY.
[Tonspusanus ceera.

TexHuyeckue yCcTporucTaa

Y TEXHOJIOTUYECKHE MPOLIECCHI: OUKH,
Jyma, nepuckon, goroanmnapar,
MUKPOCKOII, TPOEKIIMOHHBIN armapar,
MIPOCBETJICHHUE ONTUKH, BOJIOKOHHAS
ONTHKA, TU(PpaKIIMOHHAS PellIeTKa

MO/IEJIA TOHKOM JIMH3bI; TPAHUII
PUMEHUMOCTH T€OMETPUUECKON
OITHKH.

OOBsicHEHNE 0COOEHHOCTEN IPOTEKAHUS
ONITUYECKUX SABJICHUI: UHTEP(EPECHIINH,
Tudpakiuu, TUCIIEPCUH, TIOJTHOTO
BHYTPEHHETO OTPaKEHUSI.

OOBbscHEHUE YCTPONCTBA U IPUHIUIIA
JEHCTBHS OYKOB, JIYIIBI, IEPUCKOIIA,
dboToanmnapara, MUKPOCKOTIA,
IIPOEKIIMOHHOIO aIapara,
TU(paKIIMOHHOMN PEIIETKH, BOJIOKOHHON
OITHKH.

OOBbsicHEHUE TPOCBETIICHUS ONITUKH.
PaboTa B rpynmnax npu o0CyXJ1eHUN
BOITPOCOB MEXIIPEAMETHOTO XapaKTepa
(manpumep, o Teme «CBETOBBIE
SIBJICHUS B IPUPOJIE )

Hroro no pazgeny

60

Pa3znen 3. OcHOBBI clielIUAJILHOI TeOPUH OTHOCUTEIbHOCTH (1asee - CTO)

3.1

OcHOBBI
CIIELIMAIIBHOU TEOPUH
OTHOCUTEIIbHOCTHU

5

['paHu1IBI TPUMEHUMOCTH KJIIACCUUYECKOMN
MexaHUKHU. [locTynaTel cienuaabHON
TEOPUU OTHOCUTEIIBHOCTH.

[IpoBeneHNE KOCBEHHBIX U3MEPEHUI
HUMITYJIbCA M SHEPTUH PEIIITUBHCTCKUX
gacTuIl (1o ¢poTorpadgusiM TPEKOB
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[IpocTpaHCTBEHHO-BPEMEHHOM
unrepBai. [Ipeobpasoanus Jlopenua.
YcnoBre NPUYNHHOCTH.
OTHOCHTEIBHOCTH OJTHOBPEMEHHOCTH.
3amelJIeHne BpEMEHHU U COKpaIllCHHE
JUIAHBI.

DHEPrus ¥ UMITYJIbC PEIATUBACTCKON
YaCTHLIBI.

CBsI3p MaccChl € JHEPTUEN U UMITYJIILCOM
PENATUBUCTCKON YaCTULIBI.

DHeprus moKosl.

TexHuueckne ycTpomcTBa

Y TEXHOJIOTUYECKHE ITPOLIECCHI:
CIIyTHUKOBBIE IPUEMHUKH, YCKOPUTEIIN
3apsKEHHBIX YaCTHULL

3apsDKEHHBIX YaCTHII B MATHUTHOM
oJje).

AHanmu3 1 onucanue GU3NICCKUX
SIBJICHUH C UCITOJIh30BAHUEM TTOCTYJIATOB
CHEIUaTbHOU TEOPUU OTHOCUTEITHLHOCTH.
OOBsiCHEHUE IPUHITUTIA ISHCTBUS
CIIyTHUKOBBIX TTPUEMHHUKOB,
yCKOpHUTeNen 3apsHKEHHBIX YaCTHI

Hroro no pazaeny 5

Pa3znen 4. KBantoBasi pusuk

4.1 KopnyckyisipHo- 15 PaBHOBECHOE TEIIOBOE U3ITyYEHHE [IpoBeneHnE KOCBEHHBIX U3MEPEHUM,
BOJIHOBOH JTyaiu3m (u3;1yyeHue aOCOJIFOTHO YEPHOTO TeNa). | UCCIEIOBAHUS 3aBUCUMOCTEH MEXITY

3akoH cMeenus Buna. ['unoresa
[Lmanka o KBaHTax.

®DoTOHBI. DHEPTHUS U UMITYJIILC (POTOHA.
dotodrddext. OnbiThl A.I'. CTonerona.
3akonbl hoTodddexra. YpaBHeHHE
Oiiamrerina st pororddexra.
«Kpacnas rpanuna» hotosrddexra.
JlaBnieHue cBeTa (B 4aCTHOCTH,

bU3NYEeCKUMHU BeTUYMHAMU

MIpU U3y4eHuu siBjieHus pororddexra.
Onpenenenue aOCOTIOTHBIX

1 OTHOCHUTEJIBHBIX TTOTPEITHOCTEH
HU3MEPCHUI (PU3HYCCKUX BETMYMH.
OneHka rpaHul] NOTPEUIHOCTEN.
Pemenune pacueTHbIX 33724 C SIBHO
3aJITaHHOM U HESIBHO 3aJJaHHOU
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JIaBJICHHE CBETa Ha a0COIIOTHO
MOTJIONIAIOIIYIO U aOCOIOTHO
OTPaKAIOIIYIO TIOBEPXHOCTB).
Omnsrtel I1.H. JIebenesa.

BoaHoBrbIe cBoMcTBA YacTHIl. BOJIHEI
ne bpoins. Jnvaa BoiHbI Ae bpoits
1 pa3Mepbl 00JIACTH JIOKATU3ALUU
JBUKYIIEHCS] YaCTHULIBI.
KopnyckynsipHO-BOJIHOBOH Jyau3M.

Judpakuus 3JIeKTpOHOB Ha KpHUCTaJLIax.

Crneunduka u3sMepeHnii B MUKPOMHUPE.
CooTHOLIEHNUS HEOIIPEAECIIEHHOCTEN
I'eitzenOepra.

TexHuyeckue yCcTporucTaa

Y TEXHOJIOTUYECKHE MTPOLIECCHI:
CHEKTPOMETP, (HOTOIIEMEHT,
($OTOIATYHK, TYHHEJIbHBIA MUKPOCKOIL,
COJIHEUHas OaTapesi, CBETOIUO

buznyeckoit MoIebIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
u ¢hopmyn o Teme «KBaHTOBBIC
SIBIICHUSD).

Pelenne kauecTBEeHHBIX 3aj1a4,
TPEOYIOMUX TPUMEHEHHUS 3HAHUT

1o TeMe «KBaHTOBBIE SIBICHUSY.
Onpenenenue ycioBUHA NPUMEHUMOCTH
KBAaHTOBOM MOJIEJIA CBETA.

AHanu3 KBaHTOBBIX MPOIIECCOB

C HCMOJIb30BAHUEM YpPaBHEHUS
OlinmTenHa aa Gporoaddekra,
MIPUHIINAIA COOTHOIIEHUHN
HeonpeneneHHoctu ['eiizendepra.
OOBsicHEHUE IPUHITUIIA IEUCTBUS
CIIeKTpoMeTpa, (PoTorIeMEeHTa,
dhoToaaTurKa, TYHHEILHOTO
MHUKPOCKOIIa, COJTHEUHOM OaTapeu,
CBETOAMO/IA.

Ucnonb3oBanue [ T-Trexnonoruu

pu paboTe ¢ TOMOJHUTETLHBIMU
HMCTOYHUKAMU UH(OpMAIINH 110 TEME,
X KpUTUYECKUW aHAIU3 U OLICHKA
JIOCTOBEPHOCTH

4.2

dusuka atoma

OMnbITHI IO KCCIICTOBAHUIO CTPOCHUS
atoma. [lmaHerapHast MOzielIb aTOMa
Pezepdopna.

OnpeneneHue NJIMHBI BOJIHBI JIA3€PHOTO
W3JTYyYEHHUS.
Habmroneane muHeyaThIX CIIEKTPOB.
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[Toctynartsl bopa. U3nyuenue

U norJionieHue (HOTOHOB IPH NEPEXoe
aToMa ¢ OJIHOTO YPOBHSI DHEPTUH

Ha JIPyroM.

Bugpi cnexktpos. CriekTp ypoBHEN
SHEPruu aToMa BOJAOPO/IA.
CHOHTaHHOE U BBIHYKJIEHHOE
n3ny4yeHue csera. Jlasep.
TexHnueckne ycTpomcTBa

Y TEXHOJIOTHYECKUE MPOLIECCHI:
CIIEKTPaJIbHBIN aHATU3 (CIIEKTPOCKOIT),
Ja3ep, KBAaHTOBBI KOMIIBIOTED

HccnenoBanue ciekTpa pa3peKeHHOro
aTOMapHOT'0 BOAOPO/Ia U UBMEPEHUE
nocTossHHON PunOepra.

N3yuenue ycTponcTBa v AEUCTBUS
CYETYMKA UOHU3UPYIOIIUX YACTHII.
Ornpenenenue ycaoBUd IPUMEHUMOCTH
Mojenu atoma Pesepdopaa.
OObsicHEeHUE IPUHIIUIA IEUCTBUS
CIEKTPOCKOTIIA, JIa3epa, KBAHTOBOTO
KOMITbIOTEPA.

AHanu3 KBaHTOBBIX ITPOLIECCOB

Ha OCHOBE IIEPBOr0 1 BTOPOTO
nocTynaToB bopa

4.3

du3nKa aTOMHOTO
aapa u
AJIEMEHTAPHBIX
JACTUI]

Hyxknonnas monens snpa ['elizenoepra—
NBanenko. 3apsan sapa. MaccoBoe
yucio sapa. U3oromsl.
PannoaktuBHOCTH. Anbha-pacma.
DNEeKTPOHHBINA U MO3UTPOHHBIN OeTa-
pacran. ['amma-n3nyyeHue.

3aKOH paIMOAKTUBHOIO pacraja.
PannoakTuBHBIE U30TOMBI B MPUPOJIE.
CBoiicTBa MOHU3UPYIOIIETO U3JIyYCHHUS.
Binusinue pagnoakTMBHOCTH Ha KUBbIS
opranu3mbl. EcTrecTBeHHBIH OoH
u3nydeHus. [Jlozumerpus.

DHeprusi CBsI3U HYKJIOHOB B SIJIPE.
SAnepubie cunel. Jledekt Maccol sapa.

IIpoBeneHne usmepeHuin
pagnoakTUBHOTO (hoHa

C UCIIOJIb30BaHUEM JIO3UMETPA

Y KCCJIeIOBAaHUE TPEKOB YaCTHIL

(o roToBBIM oTOTpadusiM).
N3yuenue nmorionieHus 6eTa-4acTHIl
AIIFOMUHUEM.

Onpenenenue ycioBUNA NPUMEHUMOCTH
MOJIEIN aTOMHOTO SiIpa.

AHaJIN3 ¥ ONIMCAHUE SJICPHBIX PEaKIUi
C UCIIOJIb30BaHUEM MOHATHII MaCCOBOE
YUCJIO U 3apsifl spa, SHEPTHUs CBS3U
A7ipa, 3aKOHOB COXPAaHEHUS 3apsia,
MaCCOBOTO YHCJIa U SHEPTUH B SIIEPHBIX
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Anepnsle peakuuu. Jlenenue u CUHTE3
sanep. Anepusie peaktopsl. [IpobaemMbl
YIPaBJISAEMOT0 TEPMOSAEPHOTO CUHTES3A.
DKOJIOTUYECKHUE aCIIEKThI PAa3BUTHS
SIEPHON SHEPTETUKH.

MeToabl perucTpaluuy ¥ UCCICTOBAHUS
3JIEMEHTapPHBIX YaCTHII.
DOyHIaMEHTAIbHBIE B3AUMOACHCTBHS.
bapuonbl, ME30HBI U JIENITOHBI.
[IpencraBnenune o CtangapTHOU
Mozenu. KBapk-TirooHHas MOJEIb
aZpOHOB.

®u3suka 3a npenenamu CTaHaapTHOU
Mojienu. TemHast Mmatepusi U TeMHas
SHEPIusl.

EauncTBO hm3myeckoi KapTUHBI MUDA.
TexHuueckue ycTpoucTaa

Y TEXHOJIOTMYECKHUE MTPOLIECCHI:
IO3UMETp, KaMepa BuiibcoHa, siaepHbIi
pPEaKTOp, TEPMOSAEPHBIN PEAKTOP,
aTomMHasi 00M0a, MAarHUTHO-PE30HAHCHAS
ToMorpadust

peaKIusX, 3aKOHa PAIHOAKTHBHOIO
pacnaja.

OOBsICHEHUE IPUHITUTIA ISHCTBUS
JIO3AUMETpA, KaMepbl BuibcoHa,
SJIEPHOTO PEaKTOpa, TEPMOSEPHOTO
peakTopa, aTOMHOM 60MOBI, MArHUTHO-
pe30HaHCHOU ToMorpaduu.

AHanIu3 ¥ OIIEHKA BIUSHUS
PaIMOaKTUBHOCTHU Ha KUBbBIC
OpTaHU3MBbI, a TAKIKE MOCIEICTBUI
Pa3BUTHSA SIACPHOM IHEPTETUKHU

C MO3UIIMH SKOJIOTUUECKOU
0€301acHOCTH; TPEACTaBICHUM

O palMOHAJIBLHOM MPUPOIOTIOIB30BaHUHN
(B mIporiecce moATOTOBKH COOOIICHHH,
BBITIOJTHEHHUS TPYNIIOBBIX MPOEKTOB)

Hroro no pazgeny

25

Pa3znen 5. DieMeHTHI aCTPOH

OMHHM U aCTPOPU3UKH

5.1

DeMeHTHI
aCTPOHOMUU
U acTpo(U3UKU

12

DTarbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HaYeHHE acTpOHOMUU. [[pUMEHUMOCTD

HaOmronenue 38e3180r0 HEDA
HEBOOPYKEHHBIM TJ1a30M
C UCITOJIb30BaHUEM KOMITHIOTEPHBIX
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3aKOHOB (DUBHKH I OOBSICHCHUS
IPUPOABI KOCMUYECKUX OOBEKTOB.
MeTtoabl aCTPOHOMHYECKUX
uccnenoannii. CoBpeMeHHbIE
ONTHUYECKHUE TEJIECKOIIBI,
PaaroTENECKOIbI, BHEATMOChEepHAs
ACTPOHOMUHI.

Bun 3Be3anoro neba. Co3Besnus, sipkue
3BE€3/1bl, IIJIAHETHI, UX BUAUMOE
JBUYKEHUE.

CoiiHeuHas cucrema.

Counnne. CoslHEUHAsA AKTUBHOCTb.
Hctounuk sneprum ColiHIla U 3BE37.
3Be3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
Jlnarpamma «CIeKTpaJIbHBIN KJIacc —
CBETHUMOCTbB». 3B€3/Ibl IJIABHOM
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb» JJIsl 3BE3/1
TJIaBHOM MOCJIEA0BATEIBHOCTH.
BuyTpeHHee ctpoeHue 3Be3..
CoBpeMeHHbIE MTPEACTABICHHUS

0 TIPOUCXOXKIEHUHU 1 3BoJTIOIIMU CoJHIIA
U 3BE3J1. DTalbl )KU3HU 3BE3]I.
Muteunslii [Tyt — Hama ["aakTuka.
ITono>xenue u nBmxenue CoHIIa

B ['anmakTtuke. TUIBI raJakTUK.
Paanoranaktuku u kBazapsl. UepHbie

IIPUIIOKEHUH TSI OTIPEEITICHUS
MOJIO’KEHHUSI HeOECHBIX 00BEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ans CeBepHOro Noymapus

U SIPKUE 3BE3/bI.

HaOnronenue B Teneckon JIyHbl, IaHET,
TYMaHHOCTEN U 3BE3/IHBIX CKOIUICHUN.
VYyacTue B AMCKYCCUH O POJIU
ACTPOHOMMH B COBPEMEHHON KapTHUHE
MUpa, B IPAKTUYECKOH E€ATEIbHOCTH
YEJIO0BEKA U TAJIbHEUIIIEM HAyYHO-
TEXHUYECKOM Pa3BUTHUHU.

IToaroroBka cooOIIEHUHN O METOAAaX
MOJIYYEHUS HAYYHBIX aCTPOHOMUYECKUX
3HaHUU, OTKPBITUAX B COBPEMEHHOM
ACTPOHOMHHU.

[IpuMeHeHne OCHOBOITOJIATArOIINX
ACTPOHOMUYECKUX MOHITHH, 3aKOHOB

Y TEOPUI JUI aHANINU3a U OOBSICHEHUS
(bu3MYEeCKUX MPOLECCOB, MPOUCXOASIIINX
B 3BE3/1aX, B 3BE€3/IHBIX CUCTEMAX,

B MEKTaJIaKTUYECKOH cpesie, ABUKEHUS
HEOECHBIX TEJ, DBOIIOLIUHU 3BE3I

u Becenennon
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JIBIPBI B sI/IpaxX TAJIAKTHK.
Bcenennas. Paciiupenne BeeneHHou.
3akon Xa060mna. Pazberanue ranakTuk.
Teopus bosbmoro B3psiBa. PennkroBoe
U3TyYEHHE.
MacmrabHas cTpykTypa BeeneHHoid.
MeraranakTuka.
Hepemennsie npo6iieMbl aCTPOHOMUUN
Htoro no pazneny 12
Pa3nes 6. @®u3nyeckuii NPaKTHKYM
6.1 Ou3ndecKuit 16 Cnioco6bl u3mMepeHust Gu3nIecKux [IpoBeneHre KOCBEHHBIX U3MEPEHUH,
MIPAKTUKYM BEJIUYMH C UCIIOJIh30BAHUEM WCCJICIOBAHMI 3aBUCUMOCTEH
aQHAJIOTOBBIX U IU(POBBIX (bu3MYeCKUX BEJIMYWH, IPOBEPKA
U3MEpPUTETHHBIX TPUOOPOB MPEIIOKEHHBIX TUITOTE3 (BHIOOP
Y KOMITBIOTEPHBIX JATYUKOBBIX 13 paboT, OMMCAHHBIX B TEMATHYCCKUX
cucteM. AOGCOIOTHBIE pasnenax «YYeHUIeCKUi SKCTICPUMEHT,
Y OTHOCHUTEJIBHBIC ITOTPEITHOCTH nabopaTopHbIE pabOTHI, TPAKTUKYM))
U3MEpPEHUN (PU3NUECKUX BEJIMYHH.
Onenka rpaHul] NOTrPeIHOCTEN
Htoro no pazneny 16
Paznen 7. O0o0maroiee noBTropeHmne
7.1 Cucrematusanus u 15 O000111eH1E U cUCTEMATH3AIIUSA VYyactue B IUCKyCcCHUU O POJid (DU3UKHU
o0o01ieHne coJiep KaHus pa3aesioB Kypca 1 aCTPOHOMUH B Pa3IUIHBIX chepax
IIPEIMETHOTO «Mexanukay, «MonekymnspHas puznuka | AeATEIbHOCTH YEI0BEKa.
COJIep KaHMS U OTIBITA U TEPMOJIUHAMUKAY, [ToaroToBka cooOIeHU 0 MecTe
JESATCIIbHOCTH, «InexTpoauHamukay, «Konedanus (bU3UYECKON KapTUHBI MUPA B PSTY
IPUOOPETEHHOTO U BOJIHBI», « OCHOBBI CTICIIHAIEHOM COBPEMEHHBIX MTPEICTABICHUIA
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IpU U3yYEHUH Kypca
¢uzuku 10-11
KJ1acCOB

TEOPUU OTHOCUTEIBLHOCTHY, «KBaHTOBas
duznka», «IeMEHTHI aCTPOHOMUU

U aCTPOPU3UKIY.

Ponb pusuku u actpoHOMUN

B DKOHOMUYECKOM, TEXHOJIOTMUYECKOH,
COLIMAJIbHON U 3TUYECKOM chepax
JEeSTEIbHOCTH YEJIOBEKa, POJIb U MECTO
(UMK ¥ ACTPOHOMUHU B COBPEMEHHOM
HAyYHOW KapTHHE MHpPA, 3HAUCHUE
OnucaTeIbHON, CHCTEMAaTU3UPYIOIIEH,
O0OBACHUTENLHON U MPOTHOCTUYECKON
byHkuui puznyeckoit Teopuu, poib
duznyeckoit Teopun B GOPMUPOBAHUU
npeAcTaBlIeHU 0 GU3NYECKOM KapTUHE
MUPA, MECTO (PU3UUECKON KapTUHBI
MHUpa B OOLIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX MPEICTABICHUIM
0 MPUPOE

O IPHUPOJE.

BrinonHneHnne yueOHbIX 3aJJaHUMA,
JIEMOHCTPHUPYIOIINX OCBOCHHUE
OCHOBHBIX TIOHATHH, (PU3NIECKUX
BEJINYMH U 3aKOHOB Kypca (pU3UKH
10-11 xnaccos

Htoro no pazneny 15
PezepBHoe Bpemst 10
OBIIEE KOJIMYECTBO 170
YACOB I1O ITPOI'PAMME
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MNEPEYEHBb (KOAUPUKATOP) IPOBEPSEMbIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHON
ITPOI'PAMMBI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

N 3JIEMEHTOB COAEPKXAHMUS 110 PU3UKE

Jl7is mpoBeZieHHsI €IUHOTO TOCYIapCTBEHHOTO dK3aMeHa no ¢usuke (nanee — EI'D
no (U3MKE) UCHONB3yeTcsa TepedeHb (Koaudukarop) MpoBepseMbIX TpeOOBaHUMN
K pe3yJbTaTaM OCBOCHHsI OCHOBHOW 0Opa30BaTEIBHOM MPOTPaMMBI CPEIHETO OOIIEero
00pa30BaHMsI U AIIEMEHTOB COZCPKAHHUSL.

IIposepsiembie Ha EI'D o pu3uke TpedoBaHUA K pe3yabTaTaM 0CBOCHHUA
OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMbI CpeIHEero 001ero 00pa3oBaHusA

Kon
MIPOBEPSEMOTO
TpeOOBaHUs

[IpoBepsiemble TpeOOBAHUS K IPEAMETHBIM PE3YJIbTaTaM OCBOCHMSI
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl
cpeaHero o01ero oopa3oBaHus

1

CdopMupoBaHHOCT, YMEHUM pacro3HaBaTh (GU3UYECKHUE SBICHUS
(mporiecchl) U OOBSICHATh MX Ha OCHOBE U3YYEHHBIX 3aKOHOB

Brnanenue  ocHoBomosiararomMu  GU3UYECKUMU  MTOHSATUSMHU
1 BEJIMYMHAMH, XapaKTECPU3YIOMHUMHU (DU3NUSCKUE TTPOIICCCHI

ChopMUpOBaHHOCT, YMEHHUM TPHUMEHSATh 3aKOHBI KJIACCHUYECKOM
MEXaHUKHU,  MOJICKYJSIpHOW  (GUBUKA W TEPMOJUHAMHUKH,
AIEKTPOAMHAMHUKH, KBAHTOBOM buzuKku TUISt aHaau3a
U OOBSCHEHUS SIBJICHUW MHUKPOMHpA, MAKpOMHUpa U Meramupa,
paznuyath  ycjaoBus  (TpaHUIbI, 00JacTH) MNPUMEHUMOCTH
¢bu3nyeckux  3aKOHOB,  TMOHMMAaTh  BCEOOIMM  XapakTep
(byHIaMEHTAIBHBIX 3aKOHOB W OTPAHUYEHHOCTh MCMOJb30BaAHUS
YaCTHBIX 3aKOHOB; AaHAJIM3UPOBaTh (U3UYECKUE IMPOIIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJI0KEHUS, 3aKOHBI K 3aKOHOMEPHOCTH

ChopmMupoBaHHOCTh YMEHUS pa3InyaTh YCIOBUS MPUMEHHUMOCTU
Moenel (GU3NIECKUX TeJl U TIPOIEeCCOB (SBICHUI)

CdopMUpOBaHHOCTh, YMEHHUSI pEIIaTh PACUETHBIC 3aJayu C SBHO
3QTaHHOM W HESABHO  3aJaHHOM  (DH3WYECKOW  MOJICIBIO:
HAa OCHOBAaHWMW aHAJIW3a YCJIOBHS BBHIOMPATh (U3UUYECKUE MOJCIIH,
OTBEYAOIIHNE TPEOOBAHUSAM 3a]]a4H, TPUMEHSITH (HOPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U MOCTYJIAThI (bU3UIECKUX TEOpUH
MPU MCIOJIb30BAHUM MAaT€MAaTUYECKUX METOJIOB PELICHUS 3aj]ady,
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NpOBOJUTL PACdYCTbl Ha OCHOBAHWMM HMCIOINUXCA  JaHHBIX,
AHAJIIM3UPOBATE PE3YJIbTATBI U KOPPCKTHUPOBATL MCTOAbI PCHICHUA
C YUYCTOM IIOJIYUYCHHBIX PE3YyJIbTATOB

Pemarp kauecTBEHHbIE 3a/1aud, TPEOYIOLIUE MPUMEHEHUS 3HAHUN
U3 pasHbBIX pa3/ieNoB IIKOJIBHOTO Kypca (U3HKH, a Takke
WHTErpaldy 3HAHUN U3 IPYTUX NPEIMETOB €CTECTBEHHO-HAYYHOIO
LIMKJIA: BBICTPAUBATh JIOTUYECKYIO LIEMIOYKY PACCYKIECHUM C ONIOPOU
Ha U3yYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHE SBICHUS

BnageHne  OCHOBHBIMM ~ METOJaMU  HAy4yHOro  IO3HAHMI,
UCIIOJIb3yeMbIMH B (DM3HMKE: NPOBOJAUTH MpPSMbIE M KOCBEHHbBIE
U3MEpEHUs (PU3NYECKUX BEIUYMH, BbIOMpas ONTHUMAJIbHBIA CIIOCOO
M3MEPEHHUS U UCTIOJIb3YSl U3BECTHBIE METO Il OLIEHKH MOTPEITHOCTEN
U3MEPEHUI, MPOBOJIUTh UCCIEIOBAHUE 3aBUCUMOCTEN (PU3MUYECKHUX
BEJIMYMH C MCIHOJIb30BAHUEM TMPSAMBIX H3MEPEHHUH, OOBSICHATH
HOJTyYEHHBIE PE3yJIbTaThl, UCIOJIb3Ysl (PU3NYECKUE TEOPUHU, 3aKOHBI
U TOHATHUSA, U JIeNaTh BBIBOJIbI; COOJIIOIaTh MpaBuia 0€30MacHOro
Tpyda NpH NPOBEACHUM UCCIEJOBAHMA B paMKax ydeOHOro
HKCIEPUMEHTa U  y4eOHO-HCCIEOBATENIbCKON  JESTEIIbHOCTH
C UCHOJb30BaHUEM LU(POBBIX H3MEPUTEIBHBIX  YCTPOWCTB
1 1a00PaTOPHOTO 00OPYAOBAHHUS

ChopMupoBaHHOCTh YMEHHM  aHAJIM3UpPOBaTh W  OIEHUBATH
MOCJEACTBUS OBITOBOM UM  MPOU3BOJCTBEHHON  JIESITEIHLHOCTH
YyeJoBeKa, CBSI3aHHOW ¢ (PU3MUECKMMM MPOIECCaMH, C TMO3UIUN
HKOJIOTUYECKON O€30MacHOCTH;, MPEACTABICHUNH O palliOHATIBLHOM
MPUPOJIONIONB30BAHUHU, a TakKke Pa3yMHOM HCIOJIb30BAHUU
JOCTH)KCHUW HAYKM M TEXHOJIOTUM I HAJbHEUIIEro pa3BUTHSA
YeJIOBEUECKOro 00IIecTBa

OBnazeHNe pa3IMYHBIMU crioco0aMu paboThl ¢ WHOpMAIHEH
(GU3MYECKOTO COACP)KaHUS C HCIOJIb30BAaHUEM COBPEMCHHBIX
WH()OPMAITMOHHBIX TEXHOJOTHH; Pa3BUTHE YMCHHH KPUTHYECKOTO
aHaJM3a ¥ OLICHKH JIOCTOBEPHOCTH IMOJTy9acMoi HHPpOpMaIuu

10

ChopMupoBaHHOCTh YMEHHH TPHUMEHSATH OCHOBOIIOJIArAIOIITUE
ACTPOHOMHUYECKHE TIOHATHUS, TEOPUU U 3aKOHBI JUIS aHaIM3a
U OoOBbsicHeHHs  (U3UYECKUX  MPOIECCOB,  MPOUCXOISIINX
Ha 3BE3/1aX, B 3BE3/IHBIX CHUCTEMaX, B MEXKTaJaKTUYECKOW Cpee;

NIBIDKEHUS HEOECHBIX TEJI, DBOJIIOLNMH 3Be3] U BeenenHnon
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IlepeyeHb 3J1eMEeHTOB coJep:kaHusi, mpoBepsieMbix Ha EI'D no ¢pusuxe

Kon Kon [IpoBepsiemMbIil JIEMEHT COJIEP KaAHUS
pasznena/ | 31eMeHTa
TEMBI
1 MEXAHUKA
11
111

11.2 MarepuaibHasi TOUKa.
Ee paagmnyc-BekTop:

r(t) = (x(t), y(t),z(t)), =1 a7

TPacKTOPHs

S
L

e

TpacKTOpHs, -

repeMenieHue: O h -
v

Ar=r,)-r(t,y=r,-r,= -~ . ’

= (AX, Ay, A7) ’

MyTh.

CrnoxeHue nepeMenieHui:

ATy =Ar,FAr,

1.1.3
Ar-
U= = I‘t' = (U,XU ,9) ,
At At—0
AX : :
L= :t)(,aHaHOFHHHOU:y,U:Z.
X y t z t
At At—0
Crnoxenne ckopocteii: U =0, +0p.
BrluncieHne epeMelleHus U MyTH MaTepualbHOW TOYKH MPH TPIMOTHHEHHOM
JBUKEHUH BJIOJIb OCHU X 110 rpaduKy 3aBUCUMOCTH VUx (t)
1.1.4 _Av G
YCKOpeHHe MaTepHaIbHOI TOUKH: &= —U*t— a,a,a),
X y
At At—0
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A . . ‘
ax = ;[X = (Dx)t’ aHaJIorMyHo A T(U )y’ ta :Z(U) oy

At—0

115

X(t) = X, 4Vt

v, (t) =0y, = const

1.1.6

a t?
X (1) =X, +0p,d +X_2

v, (t) =v,,+at

a, = const

v’ -v =2a (x ~x)

2X

g UtV
2

1.1.7 CBo0Oo1HOE TIaJIeHHEe. Y CKOPEHHE CBOOOTHOTO
naneHus. /J[Bmxenune tena, OpOIIEHHOTO IO

yriom & x ropusonry:

X (t) =Xo +Voxt = X0 +Lo COS 1L t

gt - ot? | l;
y(t) =y, +o b+ =y, +vugsina-t— —
Vo a

Q(t) =04, =0, cOSOL

=y

| Lg(t) =Vy, + g,t =V, Sin o — gt O x

Qm=0
t g =—g = const

y

1.1.8 Kpuponuueitnoe npukenue. J[BrkeHrne MarepuaibHON TOYKH MO OKPYKHOCTH.

VYrioBas v TMHEHHAsi CKOPOCTb TOYKH: V= oR . [Ipu paBHOMEpPHOM JBUKEHUU

2n

TOUKHM 1O OKpykHOCTH ® =— = 2TtV |
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L )

LeHTpocTpeMurenbHoe YCKOPEHHE  TOYKH: Aic = =0 R. Tonnoe

YCKOPEHUE MaTepHaIbHOW TOYKH

1.1.9 Teepmoe Teno. [loctynmarensHOE M BpamiaTeIbHOE BIKEHHE TBEPIIOTO Tela
1.2 JNHAMUKA
121
1.2.2 m
Macca Tena. [TnoTHOCTB BenectBa: P =
V
1.2.3 - -
Cuna. [IpuHIUI Cyneprno3uiyu Cut: FpaBHoueﬁcTB =F, + |fz +..
124 Bropoii 3axon HeroTona: miist marepuansHoii Touku B ICO
If =ma; Ap = FAt npu F = const
1.25 Tperuit 3axkoH HproTOHA 171 MaTepHalIbHBIX __"'_._.—"':
TOUeK: M1y = 'sz ‘F;Q FZI
12.6
F=g MM
RZ
Cuna tspxectu. LleHTp TskecTH Tena. 3aBUCUMOCTD CHITBI TSDKECTH OT BBICOTHI h
HaJl TOBEPXHOCTBIO TUIAHETHI paanycoM Ro:
mg = GMm
A L\2
(R +h)
0
1.2.7 Cuna ynpyroctu. 3akoH ['yka: Fx = -kx
128
Cuna TpeHUs CKOJIbKEHHUS: FTp =uN
Cuna TpeHHs MOKOSL: FTp <pN .
Koadpdumnment tpenus
1.2.9 _F
JlaBieHue: P=_—
S
13 CTATUKA
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131 MOMEHT CHIIBI OTHOCHUTEILHO OCH BpAICHHUS:

M | = FI , tne | — rmmredo cuibl F

OTHOCHUTEIIFHO OCH, MPOXOJSIICH depe3 TOUKY

O neprneHauKyIIpHO PUCYHKY F
132

_ My +myf, +.
fuwe =~ Tm_ 1. (g=const)
1 2

1.3.3 ( IM;+ M, +...=0

VYcnoBus paBHoBecus TBepaoro tena B MCO: 4 -

P P [|F+F,%..=0
134 3akoH [lackans
1.3.5 JaBneHnne B xxuakocTH, nokosmeiics B MCO: P=1Pt+ pgh
1.3. - -
3.6 3akoH Apxumena: FApx = _Pm,necn ,
14
14.1 Nmnynbc MaTepuanbHOW TOYKHU: p= mo
1.4.2 P=Ppi+p2¥F..
143
Ap A( pl + p2 t+.. ) FIBHCHIHAt + FZBHemHAt t..

B8 1CO Ap-’: A( pl:F p2 +_—) = 0 y CCJIIN F;HemH + FZBHemH o= 0

144 PabGora cusnbl Ha MaJIOM MepeMEILEeHUH: ﬁ
:‘If‘-|AF|-COSa=FX-Ax (
Ar x

145 MOIHOCTh CHITBI:

CCJIM 3a BpeMms At paGOTa CHUJIBbI UIBMCHACTCA

Ha AA , TO MOIIIHOCTH CHUJIBI
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P= A_A =F -v-cosa =
At |50 o F
0
1.4.6 mv®  p?
Kunernueckast sHeprusi MaTepruaibHON TOYKU: Ewm == % .
AE_ =A +A, +..
147 [ToreHnmanbHasE HEPTUS:
s norenmmansaix cnt Az = Eigren — Enorens = “AB oo .
[ToTeHnmanpHass YHEPTrUs MaTEPHAIBHOW TOYKU B OJHOPOIHOM IIOJIE TSKECTH:
Enorenn = mgh.
[lorennmanbHas SHEpPrus ynpyro nehOopMHPOBAHHOTO Teja:
kx?
.
1.4.8
B 1CO AE o = Ao nenoren cun
AE,.. =0
15 MEXAHWYECKHWE KOJIEBAHUSA U BOJIHBI
151 ['apMoHMUYeckre KojaebaHus MaTepuadbHOM TOUYKM. AMmiuTyaa # - ¢aza

konebanuii. Kuaemarnueckoe oucasue:

X(t) =ASin((ot+(p0),

v(t)= X,

a (1)=(v)

paBHOBECHS.

' 2 2
=—m X (t) =a +o'x=0 , T7Ie X — CMELIEHUE U3 TIOJIOKEHUS
t X

I[I/IHaMI/I‘{eCKOG OIIMCAaHUC:

may = -kx, rne K = m®? . dro 3HA4YMT, 4TO Fx = -KX.

DHepreTnyeckoe OMUcaHue (3aKOH COXPAHEHHUS MEXaHWYECKOH SHEpIrun):
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2 2 2 2
mo +kX _mvu max:ki:const
2 2 2 2

CBA3b aMIUTUTYAbI KOJIEOAHUN CMEIIECHUS MaTePUATIbHON TOUKHU C aMIUIUTYAaMU
KoJieOaHUH ee CKOPOCTH U YCKOPEHUS:

vV =0A a =0’A
max max
152 o 1
T = =
v
[lepyon ManbIX  CBOOOJHBIX  KOJI€OAaHMIT ~ MaTeMaTUYeCKOro  MasTHMKA!
T=2n |_.
g
. m
Ilepron cBOGOAHBIX KOJeGaHMil MPYKUHHOTO MasTHHKA: | = 27 [__
K
153 BeinyxknenHsle kosnebanus. Pezonanc. PesoHaHcHas kpuBas
154
L
A=0T= _
v
Wutepdepenuns n qudpakuus BOIH
155 3Byk. CKOpPOCTh 3ByKa
2 MOJIEKYJISIPHASL ®U3UKA. TEPMOANHAMUKA
2.1
2.11 Mojenu cTpoeHus ra3os, )KUIAKOCTEH U TBepAbIX Tel. [lycTs TepMoauHaMuyeckas
cucrema (teno) cocrout u3 N onmHakoBbIX Mosiekyll. Torga KoJM4ecTBO BelIeCTBa
N m
V= = ___ ,
Ny, u
rae Na — uncino ABorampo, M — macca cucreMbl (Tena), M — monspras macca
BEIIECTBA
2.1.2 TennoBoe nBUkKEHUE aTOMOB U MOJIEKYJ BEIIECTBA
2.1.3 B3aumonelicTBue yacTull BelecTBa
214
2.15 Monens nneaasnoro raza 8 MKT
2.1.6 CBA3b MEX/y JABJICHUEM U CPEIHEN KMHETUYECKOM YHEPTUEHN TOCTYIATEIbHOTO

TETUIOBOTO JABMKEHUSI MOJICKYJI HIeaTbHOTO ra3a (ocHoBHOE ypaBHeHHe MKT):
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p=—mnvo= —n ‘ 0 = —N-€_ ., , rae Mo — Macca OJHON MOJIEKYJIBI,
3 3 1 2 ) 3
N
n=__ _ KOHIIEHTpAIYsI MOJIEKYJI
Vv
2.1.7 AobcomoTHas Temnepatypa: T =t°+ 273 K
2.1.8
mp?), 3 T
SHOCT = -
2 2
2.19 VYpaBuenue p = nNkT
2.1.10 |Mogens uneaabHOTO ra3a B TEPMOJIUHAMUKE:
YpaBuenne Menneneesa — Kianelipona
LBpr&l)KeHI/Ie JUIsl BHYTPEHHEW SHEPTUH
VpaBuenue Menneneea — Knaneiipona (mpuMeHuMble (GOpPMBI 3aIHCH):
m RT
pV="RT=vwRT=NkT p=""1
H H
BrelpakeHne ansi BHYTPEHHEW SHEPrud OJHOATOMHOTO HJICATBHOIO rasa
(mpuMeHuMBbIe (DOPMBI 3aTTUCH):
3 3 3m 3
U=_VWRT=_NkT=__RT=vcT=_pV
2 2 2 1 v 2
2.1.11 3axoH JlanbTOHA 77151 AABIICHUSI CMECH Pa3PEKECHHBIX Ta30B:
P=p1+pz2+..
2.1.12

uszorepma (T = const): pV = const,

P
u3oxopa (V = const): .F = const

\Y
usobapa (p = const): - = const

I'paduyeckoe mpencrasienue uzonpoueccoB Ha pV-, pT- u VT-guarpammax.
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OO0BenMHEHHBII Ta30BbIl 3aKOH:

ﬂ: const
T

JJIs1 IIOCTOSIHHOI'O KOJIMYECTBA BCIICCTBA v

2.1.13
2.1.14
Poau (T) Puspa (T)
OtHocuTenbHas BiaxHocTh: P = 0 (T) = o (T )
HACKIIIL. T1apa HACBILLL. Tapa
2.1.15 |/3MeHeHHE arperaTHbIX COCTOSIHHM BeIlecTBa: HCHApeHHe M KOHJCHCAIWs,
KHIICHUE YKHUJIKOCTH
2.1.16 |V3MeHeHMe arperaTtHbIX COCTOSIHUN BEIIECTBA: IUIABICHUE M KPUCTAILIM3ALMS
2.1.17
2.2
221
2.2.2
2.2.3 Termonepenaya Kak cnoco0 M3MEHEHUsS] BHYTPEHHEH SHEpruu 0e3 COBEPIICHHS
pabotsl. KOHBEKIINS, TEIIIONPOBOIHOCTD, U3TyUYCHHE
224
VY nenpHas TEIIOEMKOCTh BEIIeCTBa C: Q=cmAT
2.25
A Q=Am
2.2.6 OnemeHTapHas paboTa B TepPMOJIMHAMUKE: A=PAV | Biruncrenne paboTHI
1o rpaduKy mnporecca Ha pV-auarpamMme
2.2.7 [TepBrlil 3aKOH TEPMOAMHAMUKH:

Q12 = AU12 + A12 = (Uz _Ul) + A12

Anuabara:
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Q12 =0= A12 :UI_UZ :_Aulz

2.2.8 Bropoii 3akon TepmomuHamuku. HeoOpaTtumbie mporiecchl
2.2.9 [Mpunnuner gefictBus TeruioBbix MamuH., KITJI;
_ A3a LUK __ QHan _|Qx0n _ pxon
n= =1~ D]
Qﬂarp Qﬂarp Qﬂarp
2.2.10
-T T
_ __ Harp X0 __ 1 " xon
maxn_nKapﬂo o T _1 T
Harp Harp
2.2.11 | YpaBHeHue TerioBoro 6amanca: Q1+ Q2+ Q3 +...=0
3 DJIEKTPOJIMHAMUKA
3.1 OJIEKTPUUYECKOE I10JIE
3.1.1
3.1.2 B3aunmopeiictBue 3apsgoB. Toueunsie 3apsiabl. 3akoH Kynona:
B OJIHOPOJHOM BEIIECTBE C JUINIEKTPUUECKON MPOHHIAEMOCTBIO &
E_k CARCA _ 1 [0 o |
er’  dmee 1’
3.1.3
3.1.4 =
HanpskeHHOCTB 3JIEKTPUISCKOTO TOJIS: E=
qnpoGHHﬁ
E =k
r r.2
onHOpoHOE Tonte: E = CONSt .
KapTunbsl TuHUI HANpsSHKEHHOCTH ATHX MOJEH
3.1.5

Pa3socTh NMOTCHIIMAJIOB U HAIIPSKCHUEC!

Alzzq((Pl_(PZ):_qA(P:qU :
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IToTennuansHas OHEPIruAa 3apsgaa B JSJICKTPOCTATUYCCKOM IIO0JIE:

W =q¢

A=-AW

W

[otenmuan snexrpocratuyeckoro mons: @ = __.

q

3.1.6 [IpuHIMID Cyneprno3uluu 3JIEKTPUUYECKUX MOJIeH:

E=Ei+Ex+... 0=0,+0,+...
3.1.7 IIpoBogHMKM B DJIEKTPOCTATUYECKOM  IIOJ€.  YCJIOBHUE  pPaBHOBECHUS

r

3apsiIoB:  BHYTPM TPOBOJHMKA [E =(, BHYTpU ¥ Ha TOBEPXHOCTH

nposoxmnka P = CONSt
3.1.8

€
3.1.9
c=4
U
€€,
DNIEKTPOEMKOCTh TUIOCKOIO KOHJIEHCATOpa: C= =¢C
q 0

3.1.10

[TocnenoBarenbHOE COEAMHEHUE KOHIIEHCATOPOB:

1 1 1
U=Ui+Uz+...,1=02=..., =<t *t..
Cnocn Cl CZ

3.1.11 qu Cu? ¢

DHeprus 3apsHyKEHHOTO KOHJIEHcaTopa: W, = = =

P p P c 2 2 2°C
3.2 3AKOHBI TTOCTOSAHHOI'O TOKA

3.2.1 | = Ad

Cuna toka: ' — ___ . [locTostHuBIA TOK: | = const

At At—0

Juns mocrossHHOTO TOKA ( = It
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3.2.2 YcnoBus cymecTBOBaHUS 3JIEKTPHUECKOTO TOKA.
Hanpsioxenne U u DJIC E
3.2.3 | — U
3akod Oma ais yyactka nenu: | = __
R
324
I
R=p_
S
32 5 ACTOpOHHI/IX CHII
Hctounnku Toka. DJIC HCTOYHHKA TOKA: E=
q
BHyTpeHHee conmpoTHBIEHHE UCTOYHHMKA TOKA
3.2.6 3akon Oma sl TOJHOU (3aMKII1£yT0171) ANEKTPUICCKON E._r
3
uenu: E = IR + Ir, otkyna I = e R
R+r
3.2.7
1 1 1
- =+ +
Trapasut |-(1 |-(2
3.2.8
2
Ha pesucrope R: Q =A=1°Rt=1Ut==__t
R
3.2.9 p_ AA Ty
MoIHOCTh 3EKTPUYECKOr0 TOKa: - __ = .
At At—0
U 2
2
TennoBast MOIIHOCTb, BBIAEISIEMAsl HA PE3UCTOPE: P=I"R=—=1U.
P _ AACT. (G504 — EI
Mo1HOCTh UCTOYHUKA TOKA: = -
E At
At—0
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3.2.10 |CBoOomHblE  HOCHUTENH  DJEKTPUYECKUX  3apsAIOB B IMPOBOJHHUKAX.
MexaHu3MBbl TPOBOJMMOCTH TBEPIBIX METAUIOB, PAacTBOPOB M PacIUIaBOB
3JIEKTPOJUTOB, ra3oB. [lomynpoBoaaukn. [1oIynpoOBOAHUKOBBIN JUOM

3.3 MATHUTHOE IOJIE

331

B=Bi+B2+..

3.3.2 OnsiT Opcrena. MarnutHoe mnosne npoBogHUKA ¢ TokoM. KapruHa nuHui
WHIYKIUM MarHUTHOTO TMOJISI JJIMHHOTO MPsIMOTO NPOBOJHUKA M 3aMKHYTOT'O
KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM

3.3.3 Cuna AMniepa, ee HalpaBJIeHUE U BeJIMYMHA:

Fa = IBI sina , e % — yrom Mexny HanpaBieHHEM —IIPOBOIHHKA
u BekTopoM B

3.34 — i
Cuna JlopeHua, ee HaNpaBJIeHUE U BEITHMYUHA: Fnop = ¢| PB SIN A rpe & — yron
mexay BekTopamu U u B . JIBmkeHne 3apsvkeHHON YaCTHIEI B OZHOPOIHOM
MarHUTHOM I10JIe

3.4
3.4.1 [ToTok BekTOpa MarHUTHON HMHIYKIIMH: J;Z' 1 / B
a
®=B,S=BScosa @g
34.2
3.4.3
AD .
E =— S
i t
At At—0
3.44 | DJIC vMHAYKIMHU B IPAMOM MPOBOJIHHUKE B

.
JUTHHOM |, IBHOKYIIIEMCST CO CKOPOCThIO L /

— 1 7 "
(UJ_ I ) B OJITHOPO/IHOM MarHUTHOM TioJjie B: / v 2 /

|Ei |: Blucosa ,rne & — yron mesxny Bektropom B u Hopmaisio N K

- — — — . —
IINIOCKOCTH, B KOTOpOﬁ JICKAT BEKTOPBI I u U, €CJIN I J_ B n UJ_ B y
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TO |EI | - BIU
345
3.4.6 L@
NaayxkruBnocts: - = __ | wm @ = LI.
|
Al :
E =L~ | =-LI
si t
At At—0
3.4.7 L]2
DHeprusi MArHUTHOTO OJIs KaTymkn ¢ Tokom: WL =
3.5 SJIEKTPOMATHUTHBIE KOJIEBAHUS 1 BOJIHBI
3.5.1 KonebarenbHblit KOHTYp. CBOOOIHBIE JIEKTPOMAarHUTHBIC
KoJe0aHUs B MICAITEHOM KOJIEOATEeIbHOM KOHTYpE: C I
I
1G(t) = G SiN (0t + @y
1(t)=g=0q__cos(ot+o )=1__cos(ot+gq, )
2n 1
®opmyna Tomcona: | = 27 \/tC Jorkyma O~ ___ = _____ .
T +LC
a — Mmax
max
®
352
CU2+L|2 CuU?2 LI2
= max— — max- —
2 2 2 2 const
353 BbIHYX/I€HHBIE AJIEKTpOMarHUTHbIE KonebaHus. Pezonanc
354 ITepemennsiii Tok. IIpom3BoacTBO, mepenaya U MOTpeOJIEHHE IIEKTPUUECKOI
SHEPTHH
355
ELBLC
3.5.6 [IIkama 3IEKTPOMAarHUTHBIX BOJH. I[IpUMeHeHHe SJIEKTPOMArHUTHBIX BOJIH

B TCXHHUKEC U 6BITy
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3.6

OIITUKA

3.6.1

3.6.2

3akoHbI oTpaxeHus ceera. & = B
alp

S

3.6.3

3.6.4

3aKOHBI MIPEJIOMJICHUS CBETA.

Ipenomnenne ceera: NSIN 0=, sinf} |
AOGCOMIOTHBIN TOKa3aTeNb MPEeIOMIICHHS:

OTHOCHUTENBHBIA MOKA3aTellb MMPCIOMIICHUA:

XoJ 1yue B IpU3Me.
CooTHOIIEHHWE YacTOT W  COOTHOLIGHHWE JUIMH BOJIH IIpU  IIEepexoje
MOHOXPOMAaTHUYECKOIO CBETA Yepe3 rPaHully pas3zeiia JByX ONTUYECKHUX Cpe;

Vi=V, N =N\,

3.6.5

IlontHOE BHYTpEHHEE OTPAXKEHHUE.
IlpenenbHBIl  yroa TOJHOTO BHYTPEHHETO Hy< Ny )
OTpaKEHHUS:

: 1 n,
sinq =—=—*%
®n n,

OTH

3.6.6

Cobuparomue U paccenBaronue JuH3bl. ToHkas nuH3a. POKYCHOE PACCTOSTHUE

U OIITUYECKAs CHjIa TOHKOM JIMH3BI: D = _

F

3.6.7

dopmyIia TOHKOM JIMH3BL: d

1.1 1 H i

d f F NSV

VBennyenue, 1aBaeMoe JIMH30M: f

r="_[

|f
H d
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B cniyuae pacceuBaroieit JUH3bIL:

D<0:>F:i<0,

D
h |f
'=__= u <1
H d
3.6.8
3.6.9
3.6.10 |HuTepdepenmus cera. KorepeHTHble HWCTOYHUKHA. YCIOBHS HAOIIOICHUS
MaKCUMyMOB 1 MHUHUMYMOB B MHTep(EPEHIIOHHON KapTHHE OT JIBYX CHH(]Aa3HBIX
KOT'€PEHTHBIX UCTOYHHKOB!
MaKCUMYyMBbI — A=2m_ ,m=0,+/-1,+/-2,+/-3, ...,
2
A
MHUHHUMYMBbI — A= (Zm +1)_ ,m=0,+/-1,+/-2,+/-3, ...
2
3.6.11
A
dsing, =mh m=o0,+/-1,+-2 43, ..
3.6.12
4
4.1
41.1 E=hv
4.1.2 hc
E=hv=_=pc
A
E hv h
Nmnynsc potona: P=_=__ = _
cC ¢ A
4.1.3 ®oroaddext. OnbiThl A.I'. CroneroBa. 3akoHbl GoToddderTa
414 VpaBHenue DitHmTeiHa ans porosddexra:

Egorona = Assixora + Exun max,
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hc hc mu’
rne EtbOTona =hv= Y ABMxoua = hvxp - ) E = M- — eUgan
A A KHHMAax 2
Kp
4.15 JlaBnenue cBera. JlaBieHue cBeTa Ha MOJHOCTHIO OTPAXKAIOIIYIO TTOBEPXHOCTD U
Ha MOJHOCTHIO MOTJIONIAIOITYI0 IOBEPXHOCTh
4.2 OU3UKA ATOMA
421
4.2.2
hc
- -|E -E
hvmn 7\. | n m |
mn
4.2.3 JluneityaTeie CHEKTPHI.
CnekTp ypOBHEH YHEPTUHU aTOMa BOJOPOJA:
—-13,6 5B
E = n=1,23, ..
[al nL
4.3
43.1 Hyxnonnas moznens sapa I'eiizendepra — MiBanenko. 3apsn siupa. MaccoBoe 4nciio
siapa. M3oTorbl
4.3.2 PaanoakTuBHOCTS.
AX A Y + *He
L L-L Z
Bbera-pacnan.
B-pacman ay A Y+le+w
VA L+1 -1 e
i P-pacnam - 2 X A Y + 0
IMosutponnsii PP o1 SR e v,
l'amma-uznyuyenue
4.3.3 -t
3aKoH paaroakTUBHOTO pacmaga: N (t) =N 0" 2T,
t
[Iyctb M — macca paanoakTUBHOTO BemiecTBa. Torma m (t) =m,- 27
4.3.4
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