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@enepasibHass  paboyass nIporpamMma o ydyeOHOMy mpeamery «DPusuka»
(yrmyOnéHHblli ypoBeHb) (mpenmeTrHas o0nacTh «EcTecTBEHHO-HayuHbIE TPEIMETHI»)
BKJIFOUYAET MOSICHUTENIbHYIO 3aIIUCKY, COJIepKaHue 00yUeHus, INTAHUPYEMbIE Pe3yIbTaThl
OCBOEHUS IPOrpaMMBI 110 (PU3HKE, TEMATUUECKOE TUIAHUPOBAHNUE.

[losicuutenpHas 3amucka oTpakaeT 00IIMe LEeIH U 3aaul PU3UKH, XapaKTEPUCTUKY
IICUXOJIOTMYECKHUX NPEANOCBUIOK K €€ U3yYEHHUI0 00Y4arolMMHUCS, MECTO B CTPYKType
yueOHOro IlaHa, a Takke IMOAXO0Abl K OTOOpY CcOJep)KaHus, K ONPEICIICHUIO
IUIAHUPYEMBIX PE3YJIbTATOB.

Conepxanue OOydeHMsSI PACKPBIBAET  COJEpXKATENIbHbIE JIMHUU, KOTOpbIE
npeajiaratorcs Juisi 00s3aTeIbHOTO W3Y4YEHHUs B KaXJIOM KJlacCe Ha YpPOBHE CPEIHEro
o611ero oopa3oBaHusl.

[Inanupyemble pe3yabTaTbl OCBOEHUS HIPOrpaMMbl IO (U3HMKE BKIIOYAIOT
JUYHOCTHBIE, METANpeIMETHBIE Pe3yNbTaThl 3a BECh IMEPHOJ] OOy4YeHHs Ha YpOBHE
cpenHero oOuiero oOpa3oBaHusl, a TaKKe MPeIMETHbIE JOCTUKEHHSI 00y4arouierocs 3a
KaXJIbIH T0J1 00yUeHHUS.

INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no usuke Ha ypoBHE CpeIHEro 00111ero 00pa3oBaHus pa3padoTaHa Ha
OCHOBE MOJIOKEHHM 1 TpeOOBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM
nporpammbl, ipeactaBieHHbpx B DI'OC COO, a Taxke ¢ yuérom deaepanbHoi padboueit
nporpamMmsel Bocniutanus 1 Konueniuu npenoaaBanust yueoHoro npeamera « Ousznkay B
oOpa3zoBaTenbHbIX opraHuzanusax Poccuiickoii denepannu, peannsyromx OCHOBHBIC
00pa3oBareNbHbIE NPOrPAMMBI.

[Iporpamma mo ¢usmuke ompenenser o0s3aTenbHOE MPEAMETHOE COJIEpiKaHue,
yCTaHaBIMBAET PEKOMEHIYyEeMYI0 TOCIEeA0BAaTEeIbHOCTh W3YUYCHHUS TEM M pa3JeioB
y4eOHOTro mpeaMeTa ¢ Y4ETOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU
y4eOHOro mpoliecca, BO3paCTHBIX 0COOEHHOCTeN o0ydaronuxcs. [Iporpamma no gusrke
na€T MpecTaBiIeHe O LIEJIX, COJIep KaHnu, O0IIeN CTpaTeruu 00y4eHHsl, BOCOHUTaHUS U
pa3BUTHS O0y4YalOIIMXCSA CpeAcTBaMU yueOHoro npeamera «Dusukay Ha yriayOnéHHOM
YPOBHE.

Nzyuenne kypca Gu3MKH yriayOIEHHOIO YPOBHS MO3BOJIAET peajln3oBaTh 3a/ladyu
npohecCHOHATFHOW OpPUEHTAlMY, HATIPABICHO HA CO3/IaHWE YCIOBUH JI MPOSIBICHUS
CBOMX HHTEIJICKTYaJbHBIX M TBOPYECKHX CIHOCOOHOCTEH KaXKIbIM OO0yYaromumcs,
KOTOpbIE  HEOOXOAMMBI sl  MPOJOJDKEHUS  O0pa3oBaHHMS B OpraHM3alMsIX
npodeCCUOHAIHBOTO ~ O0pa3oBaHUsA MO  Pa3IUYHBIM  (UBUKO-TEXHUYECKUM U
MH)XCHEPHBIM CIEIUAIBHOCTSIM.

B mporpamme mo ¢u3nke ONpeneNnstoTcs IUIAaHUPYEMBbIE PEe3yJbTaThl OCBOCHHS
Kypca (GU3MKM Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTalpeIMETHbIE, IPEIMETHBIE (Ha YIiIyO€HHOM ypoBHE). HayuHo-MeTo10/10rHuecKoi
OCHOBOM /17151 pa3pabOTKU TpeOOBaHUH K TMUYHOCTHBIM, METAIIPEMETHBIM U MPEAMETHBIM
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pe3ynbTaTam 00y4arouuxcsi, OCBOUBIIUX MPOrpaMMmy Mo (pU3HMKE HA YPOBHE CPETHErO
obmiero oOpa3oBaHus Ha YIUIYOJIEHHOM ypPOBHE, SIBISIETCSI CHCTEMHO-IESTEILHOCTHBIN
MOAXO/.

[Iporpamma no (u3ukKe BKIIOYALT:

IUTAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3MKH Ha YIIIyOJIEHHOM YPOBHE, B TOM
YHUCJIe MPEIMETHBIC PE3YIbTaThI 10 TOaM OOYICHHS;

coziepkaHue yueOHoro npeamera « Pu3nkay 1o rogam oOy4eHus;

TEMaTUYECKOe TIIAaHUPOBAHUE T10 TOJaM OOyUCHHSI.

[Iporpamma no gpu3uke UMEET TPUMEPHBIN XapaKTEP U MOKET OBITh UCTIOIb30BaHA
YUUTETSIMHA (PU3UKH JIJ1s1 COCTABJICHHS CBOMX PA00OUYUX MPOTPAMM.

[Iporpamma mo (usnke HE CKOBBIBAET TBOPUECKYIO HWHHUIIMATUBY YUYUTENICH U
NPEAOCTaBISICT BO3MOXKHOCTU IJI pealiu3allii Pa3IUYHbIX METOJIMYECKUX IMOIXOJI0B
K TMpenojaBaHui0 (PU3MKU Ha YrIyOJIEHHOM YpOBHE MPHU YCIOBUU COXpaHEHUs
00s13aTeILHOM YaCTH COJIepKaHUs Kypca.

du3nka KaKk Hayka O HauboJjiee OOUIMX 3aKOHAX MPUPObI, BHICTYIMAas B Ka4eCTBE
y4eOHOTO TpeIMeTa B IIIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHUCTEMY 3HaHUI 00
okpyxatorieM wMupe. [IkonbHBIM Kypc (U3MKH — CHCTEMOOOpPa3yIOMMUN s
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PHU3NYECKHUE 3aKOHBI JIEkKAT B
OCHOBE TMPOIIECCOB U SIBJICHWI, H3ydyaeMblX XHUMHEH, Ouosiorueu, Quanyeckoin
reorpadueit u actpoHommueit. Mcnonb30BaHUEe W aKTUBHOE NMPUMEHEHHE (PU3MUESCKUX
3HAHHU ONPEACIIUIIO XapaKTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUM B cepe
DHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, TIOJYyYEHHS HOBBIX MaTepHUaJIOB
C 3aJJaHHBIMU cBOMcTBaMu. M3yueHune Pu3nK BHOCUT OCHOBHOM BKJIa B (hOPMHUPOBAHHE
€CTEeCTBEHHO-HAyYHOUW KapTUHBI MHUpa oOydaromierocsi, B (QopMUpoBaHUE yMEHUM
MPUMEHSTh HAYYHBIH METO]T TO3HAHUS TPY BHITIOJIHCHUHA UMH YI€OHBIX HCCIICI0OBAHUM.

B ocHOBY Kypca pu3uKu Ha ypOBHE CPEIHETO OOIIEro 0Opa3oBaHUs MOJIOKEH P
uJel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €70 TOCTPOCHHS.

Hoea wuenocmunocmu. B COOTBETCTBUM € HEUW KypC SABISETCA JOTHYECKH
3aBEpPIIEHHBIM, OH COJCPKUT MaTepHal W3 BCEX paslesioB (DU3WKH, BKIIOUYAET Kak
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HUKHU.

Hoesn zenepanuzayuu. B cootBeTcTBUM ¢ HEll MaTepual Kypca GU3UKU 00beTMHEH
BOKpYyr (usuueckux Teopud. Beaymmm B Kkypce sBusercss (HopMUpOBaHHE
MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U IOJIE.

Hoesa cymanumapuzayuu. EE peanusanus mpeanonaracT HMCIOJIb30BAHUE
I'YMaHUTApHOTO MOTEHIMa A (PU3NUECKON HayKH, OCMBICIICHUE CBSI3M Pa3BUTHS (HU3UKU
C pa3BUTHEM OOINECTBA, a TaKXKe€ C MHPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MPOOIEMaAMHU.

Hoes npuxnaonou nanpaenennocmu. Kypc ¢usmky yriyOiEHHOTO YpOBHS
MIPEANOIAracT 3HAaKOMCTBO C IIMPOKHM KPYTOM TEXHHYECKUX M TEXHOJIOTUYECKHUX
MPUJIOKEHUN U3YUYEHHBIX TEOPUM U 3aKOHOB. IIpn 3TOM paccMmaTpuUBarOTCS Ha YpPOBHE
oOLIUX MPEACTaBICHUN U COBPEMEHHbIE TEXHUUECKUE YCTPOMCTBA, U TEXHOJIOTHH.
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Hoesn yxonozuzayuu peannsyercs: OCPEICTBOM BBEACHHSI JIEMEHTOB COACPKAHMS,
MNOCBSLIEHHBIX JKOJIOTMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C
pa3BUTHEM TEXHUKUA M TEXHOJOTHW, a TaKKe OOCYXXIEHHUS MPOOJIeM pPaIMOHAIBLHOTO
IPUPOAOTIOIB30BAHUS U SKOJIOTUYECKON O€30IaCHOCTH.

OcBoenune coaepKaHus TPOrpaMMbl MO (PHU3MKE MOHKHO OBITH MOCTPOEHO HA
OPUHIMIIAX CHCTEMHO-AESATENBHOCTHOrO moaxoaa. [Ins ¢usuku peanusamnus 3THX
MPUHITUIIOB 0a3UpyeTcsi Ha HCIOIB30BAHUU CAMOCTOSITEILHOTO AKCIIEPUMEHTA Kak
MOCTOSTHHO JIeUCTBYIoIIero (gakropa yueoHoro npouecca. st yriyOonéHHOTO YPOBHS —
TO CHUCTEMa CaMOCTOATENBHOTO YYEHHYECKOrO HKCIEPUMEHTA, BKIIOYAIOILIETO
(bpOoHTaNbHBIE YUEHUYECKHUE OIBITHI MPU U3YyYEHWU HOBOTO Marepuaia, JIJabopaTopHbIe
paboTel U paboThl mpakTukyma. [Ipu 3TOM BO3MOXXHBI JiBa crocoba peanu3aluu
dbu3ngecKkoro npakTukyma. B mepBoM ciydae mMpakTHKyM MPOBOAMTCS JMOO B KOHIIE
10 u 11 knaccoB, 1100 Mociie IeEPBOTO U BTOPOTO MOTYTOAUN B KaXKIOM U3 3THX KJIACCOB.
BTtopoii crioco6 — 3To uHTErpanus padoT NpakTUKyMa B CUCTEMY J1aOOpaTOPHBIX padoT,
KOTOpbIE MIPOBOAATCS B Mpolecce u3ydeHus pasnaena (temsl). [Ipu aTom moa paboramu
MPaKTUKyMa TOHUMAETCS CaMOCTOSATEIBLHOE HCCIEAOBAaHUE, KOTOPOE IPOBOIUTCS TIO
PYKOBOJICTBY CBEPHYTOTO, 0000IIIEHHOTO BUIa O€3 TOMIAroBO HHCTPYKIIUH.

B mporpamme mo ¢usuke cucreMa y4eHHYECKOTO IKCIIEPUMEHTA, JTaOOpaTOPHBIX
paboT W MpaKTHUKyMa MPEACTABICHA €IUHBIM IEepeYHeM. BBIOOp TeMaTHKH JJIs ATHX
BUJIOB  yUYCHHUYECKMX  MPAKTUYECKUX  PabOT  OCYIIECTBISETCA  YYaCTHUKAMU
00pa3oBaTeNbHOTO MpolEecca UCXOAs U3 OCOOEHHOCTEW MOYPOYHOIO IMJIAHUPOBAHMS U
ocHarieHus kabuHeTa pu3ukn. [Ipu 3TOM oOecreunBaeTcs OBIAICHHE 00YJarONTUMUCS
YMEHUSMHU TIPOBOUTH MPSMbIE U KOCBEHHBIE U3MEPEHUS, UCCIIECIOBAHUS 3aBUCUMOCTEN
(GU3UYECKUX BEIMYMH U TIOCTAHOBKY OIBITOB IO TIPOBEPKE MPETOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHME yAeNSIeTCs PEIICHUIO paCUETHRIX M Ka4eCTBEHHBIX 3a1a4. [lpu
9TOM I pacUYETHBIX 3aJ1ad MMPUOPUTETOM SIBIIIOTCS 3a/1a4y C SIBHO 3aJJaHHOW U HESBHO
3alaHHON (PU3WYECKON MOJIEbI0, IMO3BOJISIONINEG TPUMEHSATh HW3yYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pazjieia Kypca, TaK U HHTErpUpysi IpUMEHEHUE 3HaHUN
U3 pa3HbBIX pas3aenoB. VIS KadeCTBEHHBIX 3a7a4 MPHOPUTETOM SIBIISIIOTCS 3aJaHus Ha
oObsSCHEHHE/Tpe/ICKa3aHue TMpPOTEKaHus (U3MYECKUX SBIEHUW U TIPOIECCOB B
OKpY’Karole Ku3Hu, TpeOyronme BbIOOpa (PU3MYECKON MOJETU Il CHUTyalluu
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuun ¢ tpedoBanusMu @I'OC COO k maTepuaabHO-TEXHUYCCKOMY
o0ecrnedeHno yueOHOro mporecca Kypc Gpu3uku yriryon€HHOTo ypoBHS Ha ypOBHE
cpenHero oo1ero o0pa3oBaHusl TOJKEH U3Y4aThCs B YCIOBUSX MPEIMETHOTO KaOMHETA.
B xabunete ¢pusnku 10KHO OBITH HEOOXOAMMOE JTAOOpaTOpHOE OO0OPYIOBAHUE IJIS
BBITIOJTHEHUS YKAa3aHHBIX B MPOTPaMMeE IO (PH3UKe yUEHUIECKUX OTIBITOB, Ja0OPATOPHBIX
paboT 1 paboT MpPaKTUKYMa, a TAKKE JJEMOHCTPALIMOHHOE 000PYIOBAHUE.
JleMOoHCTpannoHHOE 000pyAOBaHHE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUTIOM
MUHUMAJIBHON JOCTATOYHOCTH | 00ECIIEYMBACT MMOCTAHOBKY NIEPEUNCIICHHBIX B
nporpamMme 1Mo (pu3uke KIIOUYEBBIX JAEMOHCTpPALMNA /I MCCIENOBAHUSA H3ydaeMbIX
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SBJIEHUI U MPOLIECCOB, SMIUPHUUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHEHU .

JlabopaTopHoe oOopymoBaHWE IS YYCHHYECKUX  NPAKTUYECKUX  paboT
dbopMupyeTcsi B BUJE TEMAaTUYECKIX KOMIUIEKTOB M 00€CIeYnBaeTcs B pacy€Te O JHOTO
KOMIUIEKTa Ha JBYX OOydarommxcs. TemMaTH4ecKHe KOMIUIEKThI J1abopaTOPHOTO
000pyI0BaHUs TOJKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM HCITOJIb30BAHUN aHAJIOTOBBIX
U 1UGPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX H3MEPHUTEIbHBIX CHUCTEM B BUJC
1 pOBBIX TaOOPATOPUH.

OCHOBHBIMU LIETSIMH W3Yy4YeHHs] (UMK B OO0IIEeM OOpa3oBaHUM SIBISIOTCS:

(opMupoBaHHE MHTEpECa U CTPEMIICHUSI OOy4YarOIUXCs K HAYYHOMY HU3YYEHHUIO
IIPUPOJIbI, PA3BUTHE UX UHTEIJICKTYaTIbHBIX U TBOPYECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJIe¢ TMO3HaHUA U (POPMUPOBAHUE
HCCJIEIOBATENFCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMUpOBaHNE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa M3Y4YeHHUS OCHOB
CTpOECHUS MaTepuu U PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKU;

dbopMupoBaHre yMeHUl OOBSCHATH SIBICHUS C HUCIOJb30BaHUEM (PU3UUECKHUX
3HAHUU U HAYYHBIX JIOKA3aTeNbCTB;

dbopMupoBaHHE TIPEACTABICHUM O POAM (PU3MKH IS Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MPEICTABICHUNM O BO3MOXHBIX cepax Oyayuiend npodeccuoHanbHOU
JEeSTEIbHOCTH, CBS3aHHBIX C (PU3UKOM, MOATOTOBKA K JAaJIbHEHIIEMY O0YYEHHUIO B 3TOM
HarpaBJICHUU.

Joctmxenne 3TUX Lelell oOecreuMBaeTcs pELICHHEM CIEAYOIIUX 3a1ad B
mpoliiecce n3ydeHus Kypca GU3NK1 Ha yPOBHE CPETHETO O0IIero oOpa30BaHuUS:

npUOOpETEeHUE CHUCTEMBbl 3HaHMM 00 OOmMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaxX, TEOPHUSX, BKIIOYAs MEXaHHKY, MOJEKYISAPHYIO (U3HKY, 3JICKTPOJUHAMHUKY,
KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHE YMEHUN TNPUMEHSATh TEOPETHUECKHE 3HaHUS IJs OOBICHEHUS
duznyeckux SBICHUM B TMNPUPOAE U Uil TPHUHATHS NPAKTUYECKUX pPElICHUM
B IIOBCEHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEIICHMS Pa3IWYHBIX 3a7ad C SIBHO 3aJaHHON (U3MUYECKOI
MOJIEJIbIO, 3324, IOPa3yMEBAIOIINX CAMOCTOSITENIFHOE CO3JaHIe (PU3NIECKON MOJIETH,
aJIeKBaTHOW yCIIOBHSM 3aJa4, B TOM YHCIIE 3a7a4 HHKEHEPHOTO XapaKTepa;

MOHNMaHNEe (PU3MUYECKUX OCHOB U MIPHUHIIUIIOB ICUCTBUSA TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTMUYECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO CPEAY;

OBIIQJICHHE METOJaMU CaMOCTOSITEIbHOTO IUTAHUPOBAHUS W MPOBEICHUS
(u3nYeCKuX SKCIEPUMEHTOB, aHAJIN3a M MHTEpPIpETalMu UHPOPMALUHU, ONPEACIICHUs
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3yIbTaTa;

CO3/IaHME€ YCJIOBUH JUIsl Pa3BUTUS YMEHHMM NPOEKTHO-HUCCIEN0BATEIbCKOM,
TBOPUYECKOU JICSITETbHOCTH;

pa3BuTHE HHTEpeca K chepam MpodeccuoHANIbHON esSTENbHOCTH, CBS3aHHOW C
(U3UKOM.
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B cootBerctBuM ¢ TpeboBanusmu ®I'OC COO yrinyOnéHHbIA YPOBEHb M3Y4YCHUS
ydeOHoro npeamMera «Pu3nkay Ha YpOBHE CpEIHEro oOILIero o0pa3zoBaHus BEIOUpaAETCS
00yJaromuMucs, TUIAHUPYIONTUMHU TPOAOIKEHUE 00pa30BaHUS 1O CIENUATHLHOCTIM
(U3UKO-TEeXHUYECKOTO TTPOQHIISL.

OO6miee YMCIIO YacoB, PEKOMEHJOBAHHBIX JJIs M3ydeHUs (U3UKHU (YTiyOJICHHBIH
ypoBeHb) — 340 yvacoB: B 10 knmacce — 170 wacoB (5 yacoB B Hexeno), B 11 kimacce —
170 gacoB (5 yacoB B HEEIIO).

[Ipensiaraemelil B mporpamme 1o pu3uke nepeyeHb 1a00paTOPHbIX U MPAKTUYECKUX
paboT ABISAETCA PEKOMEHA0OBAHHBIM, YUUTENb JIETAET BIOOp MPOBEIEHUS 1a00paTOPHBIX
paboT 1 OMBITOB C YUETOM UHANBUAYATHLHBIX OCOOCHHOCTEH 00yJarOIIIXCS.

B mporpamme mo ¢uzMKe KakIOro Kiacca IMpeayiaraeTcsi pe3epB BpPEMEHH,
OTBOJIMMBIM Ha BapHATHUBHYIO YacTh MPOTPaMMBI, COJEpKaHUE KOTOPOMl (opMupyeTcs
y4acTHHKaMH 00pa3oBaTesbHOTO mporecca. Jlrobas pabouas mporpamma JOJDKHA
MIOJTHOCTBIO BKJTIOYATh B CE0S CoJIep KaHKe TAaHHOK ITPOTPaMMBbI 110 (hU3HKE.
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COJEPKXAHUE OBYYEHMUA

10 KUIACC

Pasznen 1. HayuHblil MeTOA MO3HAHUS NPUPO/BI

®duszuka — pyHIaMeHTalbHas Hayka o mpupoje. HayuHslii MeTo mo3HaHUs U
METO/IbI UCCIEeIOBAaHUS (PU3NYECKUX SIBIICHUH.

DKCIIepUMEHT U TEOPHUs B Ipoliecce No3HaHus npupoasl. HabmoaeHue n
HKCIIEPUMEHT B (PU3HKE.

Crioco6s1 n3MepeHus GU3NUEeCKUX BEIMUKH (aHAIOTOBBIC U ITU(POBBIC
U3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TaTYNKOBBIE CUCTEMBI).

[TorpemnocTy n3mMepeHui GU3NYECKUX BETUUMH (AOCOMIOTHASI U OTHOCUTEINIbHASA).

MonenupoBanue pU3NUECKUX SIBJICHUI U MPOLIECCOB (MaTepUalibHas TOUKa,
abCONIOTHO TBEPJOE TEJO, UJealIbHAasl KHUAKOCTb, UCAIbHBIN a3, TOUCUHBIN 3apsn).
['unore3a. ®U3NYECKUM 3aKO0H, TPAHULIBI €r0 NPUMEHUMOCTH. DHU3nyecKas Teopusl.

Ponb u Mecto ¢pusuku B GOpMUPOBAHUN COBPEMEHHOM HAYyYHOM KapTHHBI MUDA,
B IIPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, 1abopamopHulie pabomwl, npaKmuKkym
N3mepenne cuibl TOKAa U HAOPsDKEHUsS] B LENU MOCTOSHHOIO TOKa MPHU ITOMOIIH
aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX MTPUOOPOB.

Paszgen 2. Mexanuka
Tema 1. Kunemamuka

Mexanuueckoe ABuxeHrue. OTHOCUTEIBHOCTh MEXaHNYECKOT O IBHKEeHHs. CrucrteMa
OTCYETA.

[Ipsimas u oOpaTHas 3a7a4l MEXaHUKHU.

Panuyc-BekTop MaTepuanibHON TOUKH, €r0 MPOCKIIMU Ha OCH CUCTEMbI KOOPIUHAT.
Tpaekropus.

[lepemenienue, CKOpOCTh (CpeHssI CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHHE
MaTEepUaJIbHOW TOYKH, HMX MPOEKUHH HA OCH CHUCTEMbl KoopauHat. CloxeHue
IIEPEMEILEHUH U CIIO)KEHHE CKOPOCTEM.

PaBHOMEpHOE M PABHOYCKOPEHHOE MPSIMOJUHENHOE JABUKEHHUE. 3aBHUCHUMOCTb
KOOpJIMHAT, CKOPOCTH, YCKOPEHHS M MYTU MATepUaJIbHOM TOYKH OT BPEMEHU U UX
rpaduKu.

CBobogHOE TmangeHue. YCKopeHHe CBOOOJHOTO maaeHus. JIBuxeHue Tena,
OpOIIEHHOTO MO YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH U YCKOPEHHUSI
MaTepUaIbHONW TOUYKHU OT BPEMEHU U UX TpapuKU.

KpuBosmHenHOE ABMKEHHE. [[BMKEHME MAaTEpUAIIBHOW TOYKHM MO OKPYKHOCTH.
VYrioBas u nuHelHas cKopocTh. [lepros u yactota obpamenus. [leHTpocTpeMuTenbHOE
(HOpManibHOE), KacaTelabHOE (TaHTCHIMAIbHOE) M TOJIHOE YCKOPEHHE MaTepHaIbHOU
TOYKH.

TexHHUecKue yCTpONCTBA U TEXHOJOTMUYECKUE MPOLIECCHI: CIIUIOMETP, JTBUKEHUE
CHapAI0B, LIETIHbIC, IIeCTepEHYATHIE U PEMEHHBIE MTEPEAauu, CKOPOCTHBIE TU(THI.
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Llemoncmpayuu

Mogenb cucteMbl OTCUETA, UILTIOCTPALIMS KUHEMATHUYECKUX XapaKTEPUCTUK
JIBUYKCHUS.

CrniocoObl HccneJoOBaHus! IBUXKEHU .

Nnmoctpanus npenenbHoro nepexoia 1 i3MEpeHUE MTHOBEHHOM CKOPOCTH.

[IpeoOpaszoBanne IBMKEHU C UCTIOIH30BAHNEM MEXAaHU3MOB.

[Taenue e B BO3IyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Ha6monenue aBuxeHust Tena, OpoIIeHHOTO MO YTIIOM K TOPU30HTY U
TOPU30HTAJIBHO.

Hanpasnenue ckopocTy Mpu ABUAKEHUU IO OKPY>KHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPAEKTOPHM, CKOPOCTEN ABMIKEHHSI OJHOTO M TOTO K€ Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuu sxcnepumenm, 1abopamopHule pabomul, NPAKMUKYM

N3ydyenne HEPABHOMEPHOIO JBHKEHHMS C LEJIbI0 ONPENEIICHUS MIHOBEHHOMU
CKOPOCTH.

N3mepenne yCKOpeHUs NpHU INPSMOJIMHEMHOM PAaBHOYCKOPEHHOM JBMIKEHUU IIO
HAKJIOHHOU IUIOCKOCTH.

HccenenoBanne 3aBUCUMOCTH IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKECHHH.

N3mepeHre yCKOpeHHs CBOOOJHOIO mnaaeHus (PEKOMEHAOBAHO HCIOJb30BaHHUE
udpoBoii 1abopaTopun).

W3ydenue nBUKEHUS Tena, OpOIIEHHOrO ropu3oHTanbHO. [IpoBepka rumoress o
IPSAMOM NPONOPLUOHAIBHON 3aBUCUMOCTH MEXAY NAIBHOCTBIO IMOJETA U HAYAIBHOU
CKOPOCTBIO TeJIA.

W3yuenune NBU>KEHMS TEJIA M0 OKPYKHOCTH € IOCTOSTHHOM 110 MOAYJIK CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Teproia oOpalieHuss KOHMYeCKOro MasiTHUKA OT €To
I1apaMeTpoB.

Tema 2. /lunamuka

IlepBbii 3akoH HproTtoHa. HWHepumanbHble cUCTEMBbl OTcYéTa. [IpuHIMI
otHocuTenbHOCTH [anunes. HeunepuumanbHbie cucTeMbl OTcuéra (ompesereHue,
IIPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3uimu cuil.

Bropoi 3akon HproToHa 1151 MaTEpUAIIBHOM TOYKH.

Tpernii 3ak0H HproTOHA 1151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHS. JKBUBAJIEHTHOCTh IPAaBUTALIMOHHON M WHEPTHOMN
MAaCCBl.

Cuna TsbKecTH. 3aBUCHMOCTh YCKOPEHHSI CBOOOJHOTO MaJCHUs OT BBICOTHI HaJl
MMOBEPXHOCTHIO TUIAHETHI U OT Teorpaduueckoil MupoThl. J[BuxkeHrne HeOECHBIX TE U UX
cryTHUKOB. 3akoHbl Kernepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, 1BHKyIIerocsi ¢ yCKOpPEHUEM.
Cuna tpenusa. Cyxoe TtpeHue. Cuiia TpeHUsI CKOJIbKEHHSI U CUJIa TPEHUS TOKOS.
Koaddumuent tpenns. Cunia cConpoTUBIICHUS MPU TBUXKEHUU TeJIa B )KUJIKOCTH WIIU Ta3e,
9



PaGouas nporpamma | ®usuka. 10—-11 kinaccst (yriyOn€HHbIN ypOBEHB) 2 roja

e€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEILHOTO JIBUYKEHUSI.

Hasnenue. ['uapocrarnueckoe napienue. Cuna Apxumena.

TexHuueckue ycTpoiicTBa U TEXHOJIOTUYECKHE ITPOLIECCHI: OIINITHUKY, IBUKECHHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

HaGnronenue ABMXKEHUS Tel B MHEPUUAIBHBIX M HEMHEPLUAIBHBIX CHCTEMax
OTCYETA.

[IprHIUIT OTHOCUTEIILHOCTH.

Kauenue nByX MUIMHIPOB WIH IIAPOB Pa3HOU MaCChl C OJITMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEUHEPIUAIIBHON CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOJECUCTBYIONIECH MPUIIOKEHHBIX K TEJIY CHJI C NPOU3BEACHUEM
MACCBhI Te€Jla Ha €r0 YCKOPEHUE B UHEPLUATIbHOM CUCTEME OTCUYETA.

PaBeHCTBO CuJ1, BOBHUKAIOIIUX B PE3YyJIbTATE B3aUMOACHCTBUSA TEIL.

N3mepenune macc o B3auMOJIEUCTBUIO.

HesecoMocTs.

Bec Tena npu yCKOpEHHOM NTOABEME U TTAJICHUH.

[{eHTpoOEKHbIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS TTOKOS, KAUCHUS U CKOJIbKECHHUS.

Vuenuueckuii sxcnepumenm, 1a60pamopHuvle pabomsl, NPAKMUKYM

N3mepenre paBHOACUCTBYIONMICH CUJI TPH JBIKCHUH Opycka IO HaKJIOHHOM
IJIOCKOCTH.

[IpoBepka runore3bl 0 HE3aBUCUMOCTH BPEMEHU JABUKEHUS OpyCcKa M0 HAKJIOHHOM
MJIOCKOCTH Ha 3aJaHHOE PACCTOSIHUE OT €r0 MacCCHhl.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
pE3MHOBOM 00pa3siie, oT ux aedopmMaiiu.

N3ydeHne NBUKEHUSI CHCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON YEPE3 JETKUIN
OJIOK.

N3mepenue koadduiimeHTa TpeHus 1Mo BEJIMUUHE YTII0BOTO KoddpuimenTa
3aBucuMocty Fp(N).

HccnenoBanue ABMKEHUS OpycKa MO HAKIOHHOM IJIOCKOCTH C TEPEMEHHBIM
KO3(pULIMEHTOM TpEeHUS.

N3ydenue nBUKEHUA rpy3a Ha Baly C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena

AbcomotHo TBEpAOE Teno. [locTynarenbHOE U BpalaTeIbHOE IBUKEHUE TBEPAOTO
Tena. MOMEHT CHJIbI OTHOCHUTEIBHO OcH BpamieHus. Ilneuo cumbl. Crnoxkenue cui,
MPWIOKEHHBIX K TBEpAOMY Temy. LleHTp TsbkecTn Tena.

YcnoBus paBHOBECHs TBEPOTO TeTA.

YcToltunBoe, HeyCTONYMBOE, 0€3pa3IMYHOE PABHOBECHE.
TexHn4ecKue yCTpoucTBa U TEXHOJIOTMYECKME ITPOLIECCHI: KPOHIITEVH,
CTPOUTENBHBIN KpaH, PEIIETYATHIE KOHCTPYKLUU.

Llemoncmpayuu
10
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YcnoBus paBHOBECHS.
Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul, RPAKMUKymM
HccnepoBanue ycinoBuil paBHOBeCHs TBEPIOTO Tela, UMEIOIIETO OCh BPAILIEHHUS.
KoHcTpyrpoBaHue KpOHIITEHHOB U pacYET CUIT yIIPYTOCTH.
N3yuyenue ycTOHYMBOCTH TBEPOTO TEJIa, UMEIOIIETO MJI0MIA b OMOPHI.

Tema 4. 3aKkonvl coOXpaneHus 6 MEXAHUK

Nmnynee MatepuanpHOW TOYKHM, CUCTEMbI MaTepUaiabHbIX TOYeK. LleHTp Macc
CHCTEMBI MATEPUAJIbHBIX TOYEK. TeopeMa 0 JBMKEHUH 1IEHTPA Macc.

Nmnynbe cuibl 1 NI3MEHEHUE UMITYJIbCA TENA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBHKEHUE.

MomeHT umMnyibca MaTepualibHOM TOUKHU. [IpencraBienrne o0 COXpaHEHMM MOMEHTA
VMIIYJIbCA B LICHTPAJIbHBIX IOJISX.

PaGota cunpl Ha MaqoM HW Ha KOHEUYHOM MepeMelnieHuu. ['paduyeckoe
MpeCTaBIeHUE paOOThl CHUIIBI.

MoIIHOCTb CHJIBI.

Kunetndeckass »Heprus MarepuaibHOM TOYKU. TeopemMa 00 U3MEHEHUU
KUHETUYECKOU IHEPTUU MATEPUATILHOU TOUKH.

[loreHunanbHple W  HENOTEHUMWAlIbHbIE Cwibl. [loTeHnManpHas  SHeprus.
[loTenmuanpHas sHeprus ynpyro AehOpMHUPOBAHHOW TMpYykuHbBL. [loTeHIManbHas
SHEpPrus Tejla B OAHOPOJAHOM rpaBUTAllMOHHOM Tmojie. [loTeHunanbHas sHeprus tena B
rPaBUTALIMOHHOM TI0JI€ OJTHOPOJIHOIO 11apa (BHYTpH U BHE 11apa). Bropas kocMuueckas
CKOpPOCTh. TpeThsi KOCMUYECKasE CKOPOCTb.

CBsi3b paOOThl HEMOTEHIUAIBHBIX CHJI C M3MEHEHHEM MEXaHHUYECKOW HSHEPruu
CHUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOI YHEPTUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHUSL.

VYpaBuenne bepHymnm 8 UACaTbHOM SKUIKOCTHM Kak CJIEICTBHE 3aKOHA
COXpaHEHHSI MEXAHUYECKON SHEPTHUH.

TexHuueckne yCTpOMCTBA M TEXHOJIOTUYECKHUE IIPOLIECCHI: JIBMYKEHUE PAKET,
BOJIOMET, KOTIEP, MPY>KUHHBIN MUCTOJIET, THPOCKOI, (UTYPHOE KaTaHUE HA KOHbKAaX.

Llemoncmpayuu
3aKOH COXpaHEHHUs UMITYJIbCa.
PeakTuBHOE NBUKEHUE.
N3mepeHne MOIHOCTH CHJIBL.
W3meHeHue sHepruu Tena npu COBEPIICHUN PadOTHI.

B3auMHbIe npeBpalieHusi KHHETUYECKOM U MOTEHIUAIIBHOM SHEPTUM IIPU IEUCTBUU

HA TEJIO CUJIBI TSKECTU U CUJIbI YIIPYTOCTH.
CoxpaHeHue YHEPTHH MPYU CBOOOTHOM I3 ICHHUH.

Yuyenuueckuii sxcnepumenm, 1abopamopHvle pabomol, NPAKMUKYM

N3mepenne nMmnyibsca Tena 1o TOpPMO3HOMY MYTH.
11



PaGouas nporpamma | ®usuka. 10—-11 kinaccst (yriyOn€HHbIN ypOBEHB) 2 roja

W3mepenue CUibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIIS U MOLTHOCTH CUJIBI TATH.

CpaBHEHME U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIBCOM CHIIBL.

HccenenoBanue cOXpaHEHUs UMITYJIbCA IIPH YIIPYTOM B3aMMOICHCTBHH.

N3mepeHne KHHETUYECKOM YHEPTUM TeJIA 110 TOPMO3ZHOMY Iy TH.

CpaBHEHHE M3MEHEHHsI MOTECHLHUAIBHON PHEPIrUU MPYKHUHBI C PabOTON CHIIbI
TPECHMUSL.

Omnpenenenue padoOThI CUIIbI TPEHUS TIPY IBUKEHHUHU TeJla M0 HAKIIOHHOM MJIOCKOCTH.

Paspnen 3. MoJsiekyasipHasi pu3nka v TepMOAUHAMHUKA
Tema 1. OcHo8bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TMOJOKEHUST MOJIEKYsipHO-KuHeTHuueckoi Teopun (MKT), ux omnsiTHOE
obocHoBanue. [udbdysus. bpoyHoBckoe sgBmkeHue. XapakTep HBIKCHHS U
B3aMMOJICMCTBHUS YaCTHI] BELIECTBA. MOJIENIN CTPOEHUS Ia30B, JKUIAKOCTEN U TBEPABIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MOJIejeil. Macca u pa3mepsl MOJIEKYJT
(atomoB). KonnuecTtBo BemectBa. [locTtostHHas ABoraapo.

TenmoBoe paBHoBecue. Temmeparypa u cmocoObl e€ wusMmepenusa. Illkama
temmeparyp Llenbcus.

Mogenp uaeanbHOro ra3a B MOJIEKYJISIPHO-KMHETHYECKOW TEOPHM: YACTHUIIbI ras3a
JIBUKYTCSA XaOTUUYECKH U HE B3aUMOJAEHUCTBYIOT IPYT C APYTOM.

l'azoBbie  3akonbl. YpaBHenue MenneneeBa—Knaneiipona.  AOcomroTHas
temriepatypa (mkama Ttemnepatyp KenbBuna). 3akon J[lamproHa. WM3omporieccs B
UJICATbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe npeacraBicHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, H300apa.

CB43b MEXIYy JTaBJICHUEM U CPEIHEW KUHETUUYECKOM DHEPruer MmocTynaTelbHOro
TEIJIOBOTO JIBMXKEHHSI MOJIEKYJI MJI€AJIbHOTO Ta3a (OCHOBHOE YPAaBHEHHE MOJIEKYJISIPHO-
KMHETHYECKOW TEOPHUH HUJI€aJIbHOTO T'a3a).

CBsi3b a0CONIOTHOM TeMmepaTypbl TEPMOJUHAMHYECKOM CHCTEMBI CO CpelHen
KUHETUYECKOU YHEPTUEH IMOCTYNATEIbHOI0 TEIUIOBOTO ABUKEHHUS €€ YACTHLI.

TexHHYecKue yCTpOCTBa M TEXHOJIOTUYECKUE MPOLIECCH: TEPMOMETpP, OapoMeTp,
MOJIy4€HUE HAHOMATEPHUAJIOB.

Jlemoncmpayuu
Mopenu NBUKEeHUS YaCTHUIL BEILIECTBA.
Mopenas 6pOyHOBCKOTO JBHKCHHUS.
Buneoposuk ¢ 3anuckio peanbHOro OpOyHOBCKOTO JIBHXKEHHS.
HNuddy3ust sKUIKOCTEH.
Mogens onbita lTepHa.

[IpuTsxeHne MOJIEKYIL.
Monenn KPUCTAIIINYECKUX PELIETOK.
HabGnronenue u vcciie1oBaHuE U30MPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopHvle pabomul, NPAKMUKYM
UccnenoBanue npoliecca yCTaHOBJICHHS TEIUIOBOIO PAaBHOBECHUS MPHU TEIJIO00OMEHE

12
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MEXKly TOpSYEH U XOJIOJHOM BOJOM.

N3yuenne M30TEpMUYECKOrO mporecca (PeKOMEHJOBAaHO  HCMOJb30BaHHE
ndpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO mpolecca.

N3yuenune n3zo0apHOTO Mpoiiecca.

IIpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauunsl

Tepmogunamuueckas (TJ[) cucrema. 3agaHue BHEIIHUX  YCJIOBUM s
TEPMOJMHAMMYECKON CHUCTEMBI. BHemHune u BHyTpeHHHE mnapamerpsl. llapamerpsl
TEPMOJMHAMHYECKON CHUCTEMBI KaK CPEIHUE 3HAUYCHUS BEJIMYMH, ONMMCBHIBAIOIIMNX €€
COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.

Hynesoe Hayajio  TEPMOJIUHAMUKH. Camonpoun3BoibHas  peJlaKcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopenps uaeanpHOrO ra3a B TEPMOAMHAMUKE — CUCTEMA YPAaBHEHUH: YPABHEHHE
MenneneeBa—KaneipoHa ¥ BBIPOKEHUE JUIsI BHYTPEHHEW DJHEPIUH. Y CIIOBHS
IMPUMEHUMOCTH 3TOM MOJENIU: HU3Kasi KOHUEHTPALHUs YacTHULl, BBICOKHUE TEMIIEPATYpPHI.
Bripaykenue niig BHyTpEHHEN SHEPTUM OJJHOATOMHOI'O MJIEAJIBHOTO Ta3a.

KBa3ucrarnueckue 1 HECTaTUYECKHUE ITPOLIECCHI.

OnemeHTapHas paboTa B TepMOAMHAMHKE. Bpruucinenue paboTel 1o rpaduxy
rpolecca Ha pV-auarpaMmme.

Temnonepenaua kak crocod U3MEHEHHUsI BHYTPEHHEH 3HEPTUH TEPMOIUHAMUYECKON
cucteMsbl 0e3 copepieHus: padboTel. KoHBeK1IMs, TEMIONPOBOAHOCTb, U3JIyYECHHE.

KonnuecTBo TemnoTel. TenmoéMKocTh Tena. Y ienbHas U MOJISIpHAst TEMIOEMKOCTH
BEIIECTBA. YpaBHeHHEe Maiiepa. YaenpHas TemIoTa CropaHus TOIUIMBA. Pacuér
KOJIMYECTBA TEIIOTHI NpH Tertonepeaaue. [lonsrue o6 annabaTHOM Iporecce.

IlepBbIii 3aKOH TepMOAMHAMUKHA. BHyTpeHHsAsa sHeprusa. KoanyecTBo TEIIOTHI U
paboTta Kak Mepbl U3MEHEHUSI BHYTPEHHEH SHEPTUU TEPMOJMHAMUYECKON CUCTEMBI.

BTopo#i 3aKk0H TEpMOAMHAMHUKM Il PAaBHOBECHBIX IPOLIECCOB: 4Y€pe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI IPOXOIUT E€IWHCTBEHHA
annabara. AGCOIIOTHAS TEMIIEpaTypa.

BTopoii 3aKOH TEpMOAMHAMHUKHU JUII HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXHO
nepeaarh TEIIOTy OT 0oJiee XOJIOAHOrO Tella K Oosee Harperomy 0e3 KOMIIEHCAIlUU
(Knaysuyc). Heo6paTuMOCTh IPUPOIHBIX MTPOIIECCOB.

[TpuHnme! nectBus TerioBbix MamuH. KITI.

Maxkcumanbnoe 3HaueHue KIIJ. [ukn Kapno.

13
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DKOJIOTUYECKHE aCIEeKThl MCIOJb30BaHMs TEIUIOBBIX JBHUrareneil. TemioBoe
3arpsi3HEHUE OKPYKArOUIEH CpeJibl.

TexHuueckue yCTpoiCTBA U  TEXHOJOTMYECKHUE IMPOILECChl:  XOJIOAWIbHHUK,
KOHJUIIMOHEDP, TU3EIbHBIA U KapOIOPATOPHBIN ABUTATENH, TAPOBasi TYpOUHA, MOTyYEHUE
CBEPXHHM3KHX TEMIIEpaTyp, YTHJIM3AIUS «TETUIOBBIX» OTXOJOB C WCIOJb30BaHUEM
TEIJIOBOTO HAcOCa, YTWIM3alMsg OWOOPraHMYECKOTO TOIUIMBA [JIsi  BbIPAaOOTKU
«TETIOBOI» U DJIEKTPOIHEPTUH.

Llemoncmpayuu
N3meHeHune TeMnepaTypsl py ainadaTHIeCKOM PACIIMPEHUH.
BozaymHoe orauso.
CpaBHeHUE yJIETbHBIX TEINIOEMKOCTEH BEILIECTB.
Crioco0Obl U3BMEHEHHSI BHYTPEHHEH SHEPTHH.
HccnenoBanue agrabaTHOTO Mpoiiecca.
KomribroTepHbie MOI€NIH TETIOBBIX JBUTATEIIECH.

Tema 3. Azcpezammnvie cocmoanusn eeujecmea. Dazoswvle nepexoonl

[lapooOpa3oBanue u KoHjeHcauus. McnapeHue u KumneHue. YenbHas TemioTa
napooOpa3zoBaHusl.

HacplieHHble 1 HEHACBILIEHHBIE NTapbl. KauecTBEHHAs! 3aBUCUMOCTD TUIOTHOCTH U
JaBJICHUS HACBHIIIEHHOTO TIapa OT TeMIepaTypbl, WX HE3aBUCUMOCTh OT 00BEMa
HACBILIEHHOI'O Mapa. 3aBUCUMOCTb TEMIIEPATypPhl KAIIEHUS OT JABJICHUS B )KUIKOCTH.

BnaxxnocTs Bo3nyxa. AGCONIIOTHAS U OTHOCUTEIbHAS BIAKHOCTD.

Teépnoe teno. Kpucrammuueckue u amopdHble Tena. AHHU30TPOIUS CBOMCTB
KpuctaiuioB. [lnaBmeHne ©  KpUCTauM3alMs. YJAElbHAass TEIJIOTa IUIABJICHUS.
CyOnmumarusi.

Hedbopmanmu TtBEpmOTO Tena. Pactskenme m cxarme. Casur. Moayns HOwnra.
[Ipenen ynpyrux nedopmanui.

TenmoBoe pacliupeHue >KUIAKOCTEHM M TBEPHABIX Tel, OOBEMHOE W JIMHEHHOE
pacimmpeHre. AHrMapMOHHM3M TEIUIOBBIX KOJeOaHWW YacTHIl BEIIECTBAa KaK MpUYMHA
TEIJIOBOTO paclIupeHust TeJ (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEpTUU B (Pa30BBIX MEPEXOIax.

VYpaBHeHue TenoBoro OanaHca.

[loBepxHocTHOe HarshkeHue. Koad@duiueHT MOBEPXHOCTHOTO — HATSHKCHUS.
Kanwwisipasle sBieHus. [laBieHue IO HMCKPUBIEHHOW ITOBEPXHOCTBIO KUIKOCTH.
®opmyiia Jlaruiaca.

TexHuueckne yCTpOWCTBA U TEXHOJIOTHYECKUE MPOLECCHI: KUJIKUE KPHUCTAJUIbI,
COBPEMEHHBIE MaTECPUAIBI.

Jlemoncmpayuu
TerutoBoe pacmpeHue.
CBoiiCcTBa HACHIIIIEHHBIX MTAPOB.

Kunenune. Kunenue rnpy moHW>KEHHOM JaBIICHUU.
14
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N3mepenre cuiibl MOBEPXHOCTHOTO HATSIKCHMUS.

OnbBITHI ¢ MBUILHBIMH TNIEHKAMH.

CMmauuBaHme.

KanunnspHele siBeHusl.

Moenu HEHbIOTOHOBCKOM KUJIKOCTH.

Crioco0bl U3MepeHUs BIAXKHOCTH.

HccnenoBanue HarpeBaHUs | TJIABICHUS KPUCTATMYECKOTO BEIIIECTBA.
Buasr nepopmarnmii.

Hab6nronenue mansix aedopmaruii.

Paznen 4. dinekrpoaMHaMuKa
Tema 1. Inekmpuueckoe noe

OnekTpuzaumss Tedl W €€ NposABICHUSA. OJIEKTpUYecKuil 3apsna. JlBa Buma
ANEKTPUYECKUX  3apsiAioB.  [IpOBOJHUKHM,  AMAJIEKTPUKHM W MOIYNPOBOJHUKHU.
DNIeMEHTapHBIN 3JEKTPUUECKUIN 3apsA]l. 3AKOH COXPAHEHHMS SJIEKTPUUYECKOIO 3aps/ia.

B3aumoneiictBue 3apsanoB. Todeunble 3apsanabl. 3akoH Kyrona.

DJeKTpuuecKoe noJie. Ero neicTBre Ha 3JIEKTPUUYECKHE 3apsiibl.

Hanpsoxk€anocTs anektpudeckoro noiist. [IpoOusiit 3apsy. Jlunun HanpsxEHHOCTH
IIEKTPUYECKOro nojst. OMHOPOIHOE IIEKTPUUYECKOE TOJIE.

[JoTeHIHaNBHOCTh ~ JNEKTPOCTATUYECKOrO  moJyisl.  Pa3HOCTH  MOTEHUHATIOB
u HanpspkeHue. [loTeHnManbHas >SHeprus 3apsia B JJIEKTPOCTATUYECKOM IIOJIE.
[Torennuan snexkrpocrathuyeckoro mnojs. CBs3b HANPSXKEHHOCTU NOJIA U PA3HOCTH
NOTEHIIMAJIOB  JJIi  3JEKTPOCTaTHYecKoro 1moJsisi (Kak  OJHOPOJHOTO, TakK |
HEOJHOPOJIHOTO).

[TpuHLMII CYTIEPIIO3ULIUU DIIEKTPUYECKUX TTOJIEH.

ITone Ttoueunoro 3apspga. Ilone paBHOMepHO 3apstkeHHOM cdepbl. Ilose
PaBHOMEpPHO 3apsDKeHHOro 1o oObéMy 1iapa. Ilone paBHOMEpHO 3apsKEHHOU
OCCKOHEUHOM IIOCKOCTH. KapTuHbl JMHUNA HanpsHKEHHOCTH ATUX  TOJIEH U
HKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

IIpOBOIHMKM B AIEKTPOCTATUYECKOM I10JIE. Y CIIOBHE PABHOBECHS 3aPsI0B.

JIM3IIEKTPUKU B AJEKTPOCTATUYECKOM ToJie. JM3jieKkTpruueckass NpOHUIAeMOCTh
BEILECTBA.

Konpencarop. DnekTpo€MKOCTh KOHACHCATOPA. DIEKTPOEMKOCTD TIOCKOTO
KOHJIEHCATOPA.

[TapamiensHOE coeMHEHHE KOHIEeHCAaTOpoB. [locnenoBarensHoe CoeTMHEHNE
KOHJIEHCAaTOPOB.

DHeprus 3apsHKEHHOTO KOHIEHCATopa.

JIBr>KeHHE 3aps>KEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM ITOJIE.

TexHU4ecKue yCTpoiCTBa U TEXHOJIOTUYECKUE MTPOLIECCHI: AIEKTPOCKOT,
AIIEKTPOMETP, DIEKTPOCTATHUECKAS 3aIUTa, 3a3eMJICHUE dJIEKTPOIIPUOOPOB,
KOHJIeHCATOphI, renepaTop Ban ne ['paada.
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Llemoncmpayuu

YCTpONUCTBO U IPUHIIUIT JECUCTBUSA JJIEKTPOMETPA.

DIEKTPUYECKOE MOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE MOJIE IBYX 3aPSKEHHBIX MJIACTHH.

Monens anmekTpocraTudeckoro reaepatopa (Ban ne ['paada).

[IpoBOAHUKH B AIEKTPUUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

YCTpONCTBO U IEMCTBUE KOHAEHCATOPA IIOCTOSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH TJIOCKOTO KOHJEHCATOpa OT IUIONIAJIA TIJIACTHUH,
PACCTOSTHHS MEXK1y HUMH U TUDJICKTPUIECKON MPOHULIAEMOCTH.

DHeprus 3MEKTPUUECKOT0 MO 3apSKEHHOT0 KOHIEHCATOPa.

3apsiika 1 pa3psjika KOHJAeHcaTopa 4epe3 pe3ucTop.

Yyenuueckuii sxcnepumenm, 1abopamopHvle pabomol, NPAKMUKYM

OneHka cuJj1 B3auMOICUCTBUS 3apsIKEHHBIX TE.

Habmonenne mpeBpalieHusi SHEPTUU 3apsSKEHHOTO KOHIEHCATOpa B HHEPTHI0
U3ITy4YEHHs CBETOIUO/A.

N3yuenune npoTekanus TOKa B LIETH, COAEPKAIIEH KOHIEHCATOP.

Pacnpenenenrie pa3HOCTH MOTEHIHUAIOB (HAMPSHKEHMS) MPU MOCJIEI0BATEIIBHOM
COEIMHEHNH KOHJIEHCATOPOB.

HccnenoBanue pa3psiaa KOHIEHCATOPA YePE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuyecKuil moK

Cuia Toka. [1oCTOSTHHBIN TOK.

VYcnoBus CylecTBOBaHUS MOCTOSIHHOTO AJIEKTPUYECKOTO TOKA. MICTOUHMKH TOKa.
Hanpsixenue U u O1C &.

3akoH OMa 1151 ydacTKa IEIu.

DIEKTPUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTh COTPOTUBJIEHUS OJHOPOIHOTO

MPOBOJIHUKA OT €T0 JUIMHBI U IUIOMIAIN MONEPEYHOTO CEUEHUS. Y IEIbHOE

COITPOTUBIICHUE BELIECTBA.

[TocnenoBarenpbHOE, MapAILIETbHOE, CMEIIAHHOE COCIMHEHUE MMPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dJiekTpuueckux 1enei. [Ipasmna Kupxroda.

Pa6ota anekTpudeckoro Toka. 3akoH [Dxoys—JIenna.

MOIIHOCTE  NEKTPUYECKOTO TOKa. TerioBass MOIIHOCTb, BbIAEIsAEMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE CONPOTHBIICHHME MCTOYHMKA TOKa. 3akoH Oma i TMOJHOMU
(3aMKHYTOI1) 3JIEKTpHUUECKOM 11en. MOITHOCTh UCTOYHUKA TOKa. KOpoTKoe 3aMbIKaHueE.

KonpaeHncaTop B enu nOCTOSHHOTO TOKA.

TexHudeckne yCTpOMUCTBA U TEXHOJIOTHUYECKHUE TPOLECCHI: aMIIEPMETP, BOJIBTMETD,
peocTaT, CYETUMK INEKTPUIECKON IHEPTHH.

Llemoncmpayuu

N3mepenue Critbl TOKA U HANPSKCHUSL.

HccnenoBanne 3aBUCMMOCTH CUJIbI TOKA OT HAIPSKEHUS IS PE3UCTOPA, JTAMIIbI
HAKAJIMBAHUS U CBETOIMOA.
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3aBUCUMOCTb COTIPOTUBIICHUS LIMIMHIPUYECKUX TPOBOJHUKOB OT JUIMHBI, TUIOIIA U
IOTIEPEYHOI0 CEUYEHUsI U MaTepuana.

HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA OT CONPOTHUBIIEHUS HPU MOCTOSIHHOM
HaMpsKEHUH.

[Ipssimoe u3mepenune DJC. KopoTkoe 3amblkaHuE rajabBaHUYECKOIO 3JIEMEHTA U
OLIEHKA BHYTPEHHEIO CONPOTHUBIICHUSI.

CriocoObI coeTuHeHHsI UCTOUYHUKOB Toka, DJ1C Oartapeit.

HccnegoBanue pa3HOCTH NOTEHIIMAIOB MEX/1y OJIFOCAMU HCTOYHUKA TOKA OT CHJIBI
TOKA B LETIH.

Yuenuueckuu sxcnepumenm, 1abopamopHule pabomul, NPAKMUKYM

HccnenoBanue CMEIIaHHOTO COETUHEHUS PE3UCTOPOB.

N3mepenue yaeabHOro COpoOTUBICHUS TPOBOAHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSKEHUS JJIS JJaMITbl HaKaJIMBaHUS.

YBenuueHue npejieia u3MepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTpEHHETO CONPOTUBIICHUS] HICTOYHUKA TOKA.

HccnenoBanne 3apucumoctr DJ[C raqpBaHMYECKOTO 3JIEMEHTA OT BPEMEHH IPHU
KOPOTKOM 3aMbIKaHUHU.

HccnenoBanue pa3HOCTH MOTEHITMATIOB MEXK/Ty TIOJIFOCAMH UCTOYHUKA TOKA OT CHJTBI
TOKa B IICTIH.

HccnenoBanre 3aBUCUMOCTH TMOJIE3HON MOIITHOCTH MCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunlx cpeoax

DneKkTpuuecKas MpOBOJUMOCTb PA3JIMYHBIX BEIIECTB. DIEKTPOHHAS NPOBOUMOCTD
TBEPABIX METAJJIOB. 3aBUCUMOCTh COMPOTUBJICHUS METAIOB OT TEMIIEPATYPHI.
CBepXnpoBOIUMOCTb.

OnexTpuyecknuidi TOK B Bakyyme. (CBOHCTBa  3JEKTPOHHBIX  ITyYKOB.

[TomynpoBonuuku. CoOCTBEHHAsI U TPUMECHAsI POBOJUMOCTD MOJTYTIPOBOJHHUKOB.
CoiictBa p—n-niepexoaa. [lomynpoBoHUKOBBIE TPUOOPHI.

ONEKTpUYECKUA TOK B 3JEKTPOJIATAX. OJEKTPOJUTHYECKAS JTUCCOLMALIMSL.
Dnexktponus. 3akoHbl Dapaaes 11 AIEKTPOIN3a.

DJIEKTPUYECKUM TOK B ra3ax. CaMOCTOSITEIbHBIA U HECAMOCTOATENBHBIN pa3psil.
Paznuunble TUIIBI caMOCTOSATENBHOTO pa3psaa. Momnuus. [1ma3ma.

TexHuyeckne yCcTpoucCTBa U MPAKTUYECKOE NPUMEHEHUE: ra30pa3psIHbIe JIAMIIbI,
AJIEKTPOHHO-JIy4€Basi TPyOKa, IOJIYyIPOBOJHUKOBBIE MPUOOPBI: IUOJ, TPaH3UCTOP,
¢doToanoa, CBETOAWOJ, TalbBAaHUKA, paUHUPOBAHUE MEAM, BBIIUIABKA ATIOMUHUS,
AIIEKTPOHHAsE MUKPOCKOIIHS.

Jlemoncmpayuu
3aBUCHUMOCTh COITPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.
[TpoBOIMMOCTB JEKTPOJIUTOB.
3akoHbI 3neKTposn3a Dapajes.
HckpoBoii pa3psa U NpOBOAUMOCTD BO3AYXaA.
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CpaBHeHHE TPOBOIMMOCTH METAJLJIOB U MOJTYIPOBOIHUKOB.
OHOCTOPOHHSISI TPOBOAUMOCTD JUO/IA.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomul, RPAKMUKYM
Habutoienue anexkrponusa.
N3mepenue 3apsiia OAHOBAIEHTHOIO HOHA.
HccnenoBanue 3aBUCUMOCTH COIPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.
CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKU JUO/IA.

Pu3nyecKuil NPAKTUKYM

Cnoco0Obl u3MepeHus (PU3NYECKUX BEIUYMH C MCIOJIH30BAHMEM AHAJIOTOBBIX H
HU(GPOBBIX H3MEPUTENBHBIX NPUOOPOB M KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCONIOTHBIE M OTHOCHUTENIbHBIE MOTPEIIHOCTH H3MEPEHUH (PU3NYECKUX BEIHUYHUH.
OneHka rpaHull NOTrPEUIHOCTEM.

[IpoBeneHNEe KOCBEHHBIX U3MEPEHHH, MCCICIOBAHUN 3aBUCUMOCTEH (PU3MUECKHX
BEJIMYMH, NPOBEpKa MPEIJIOKEHHbIX THUoTe3 (BbIOOp U3 paldOT, OMHCAHHBIX
B TEMaTHUECKHUX pa3lenax «YUeHHYECKHIl 3KCIepUMEHT, JabopaTopHble padoThl,
MPaKTUKYM»).

MesxknpeaMeTHbIe CBA3H

Nzyuenne kypca ¢puszuku yriayO0n€HHOro ypoBHs B 10 Kiacce OCyIIECTBISETCS C
y4€TOM COJIepKaTeIbHBIX MEXIIPEAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTHKH, OMOJIOTHH,
XUMHH, Teorpadun ¥ TEXHOJIOTHH.

Mescnpeomemusie nOHAMUA, CEA3AHHBIE C U3YUECHUEM MEMO0008 HAYYHO20
no3HanuAa: SBICHUE, HAYYHBIN (haKT, TUMIOTE3a, (PU3MUecKas BEJIMUMHA, 3aKOH, TEOPHS,
HAOIIO/IEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENIb, H3MEPEHHE, TMOTPEITHOCTH
HU3MEPEHUN, U3MEpUTEIbHbIE TPUOOPHI, U pOBas 1adbopaTopusl.

Mamemamuxka: Pemienue cucremsl ypaBHeHU. JIuneitnas ¢pyHnkuus, napadona, runep6osa, ux rpadhuxu
U CcBoWcTBa. TpuroHomerpuueckue (YHKIMH: CHHYC, KOCHHYC, TAaHTCHC, KOTaHTCHC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXK/IECTBO. BEKTOPHI M MX MPOCKIIMK Ha OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB.

Buonozua: Mexanumdeckoe [BIKEHHE B JKUBOM mpupoze, nuddysus, ocmoc,
TETUIOOOMEH JKUBBIX OPTaHU3MOB, TEIUIOBOE 3arps3HEHHE OKPYXKAIOIIEH Cpebl,
yTUIM3anuss ~ OMOOPraHWYECKOTO  TOIUIMBA  JUISL  BBIPA0OTKHA  «TEIUIOBOW» |
AIIEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSDKEHHE M KANWUIAPHBIC SBICHUS B TPHPOJIE,
HIIEKTPHUYECKUE SIBIICHUS B JKUBOW TIPUPOJIC.

Xumusa: TUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJb
BEIIECTBA, MOJISIPHAS Macca, MOTy4eHne HAHOMATEPUaJoOB, TEIUIOBBIE CBOMCTBA TBEPBIX
TEJI, KUAKOCTEH M Ta30B, KUAKHE KPUCTAIUIBI, DIIEKTPHUECKUE CBOIMCTBA METAJUIOB,
AIIEKTPOJIUTHYECKAsT JUCCOIMALINS, TaIbBAHUKA, SJICKTPOHHAS MUKPOCKOTIHS.

T'eozpaghus: B1a)xHOCTH BO3IyXa, BETPhL, 0apOMeETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHKE JBIKEHHUIA C UCIIOIB30BAHUEM MEXaHU3MOB, YUET
CYXOro H JKHJKOTO TpPEHHUS B TEXHHKE, CTATUYCCKHE KOHCTPYKIWHU (KPOHIITEHH,
peleTyaThie KOHCTPYKIINH ), UCTIOJIh30BAHNE 3aKOHOB COXPaHEHHSI MEXaHUKH B TEXHUKE
(TMPOCKOII, BOJOMET M JPyTUE), ABUTATENIb BHYTPCHHETO CrOpaHus, MmapoBasi TypOuHa,
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OBITOBOM ~ XOJIONWJIBHUK, KOHJULMOHEDP, TEXHOJOIUU TMOIYYEHUS COBPEMEHHBIX
MaTepHaoB, B TOM YHCJIE€ HAHOMAaTEPUAIOB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKas
3alMTa, 3a3€MJICHHUE AIEKTPOIIPUOOPOB, ra3opa3psiiHble JaMIlbl, MOIYIPOBOJHUKOBbIE
npuOOpPHI, FAJIbBAaHUKA.

11 KJIACC

Pa3znen 4. JunekTpoaMHaMuKa
Tema 4. Macnummnoe none

B3anmoneiicTBrEe MOCTOSIHHBIX MarHMTOB M MPOBOAHUKOB C TOKOM. MarHutHoe
noyie. Bekrop MarHuTHOW WHAYKUWU. [IpyHIUIT Cyneprno3uuuyu MarHUTHBIX TOJIEH.
JIMHMKY MarHUTHOW MHIYKIWH.

MaruuTHoe T10Jie TPOBOJAHUKA C TOKOM (MPSMOTO TPOBOJHUKA, KATYIIKH
¥ KpyroBoro Butka). OneIT Jpcrena.

Cuiia AMmnepa, €€ HarpaBJICHUE U MOJTYJIb.

Cuna JlopeHua, e€ HampaBi€HHE U MOAYJb. J[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mnose. Pabora cuibl Jlopenna.

MarunutHoe nosie B BemiecTBe. @eppoOMarHeTuKky, napa- u JuaMarHeTHUKU.

TexHHUYecKue yCTpOWCTBA W  TEXHOJOTMYECKHME TMPOLECChl: MPUMEHEHHE
MOCTOSIHHBIX MAarHUTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, AJIEKTPOABUTATEIH
Sxo0u, yCKOPUTENH 3JIEMEHTAPHBIX YACTHII.

Jlemoncmpayuu

KaptuHa nuHANA MHAYKIMUA MArHATHOTO TOJIS MOJOCOBOIO M MOAKOBOOOPAa3HOTO
IIOCTOSIHHBIX MarHuToB. KapTuHa JIMHWHA MarHUTHOW WHAYKLIMH IOJISI JUIMHHOTO
IPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJBLEBOTO IPOBOJIHMKA, KATYIIKH C TOKOM.

B3anmonenicTBre AByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JeiictBrue cuibl JIopeHia Ha HOHBI AJEKTPOJIUTA.

HabGnronenue qBUKeHUs MydKa 3J€KTPOHOB B MArHUTHOM TTOJIE.

[TpuHIMN NEWCTBUS 3IEKTPOU3IMEPUTENIBHOIO MTPUOOpPa MarHUTOAJIEKTPUYECKON
CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopHie pabomul, NPAKMUKYM
NccenenoBaHue MarHuTHOTO IOJISI TIOCTOSIHHBIX MAarHUTOB.
HccnenoBanre CBONCTB PeppOMArHETUKOB.
HccnenoBanue qeiCTBUS MOCTOSIHHOTO MAarHWTa Ha paMKy C TOKOM.
N3mepenune cuitbl Amriepa.
W3yyeHue 3aBUCUMOCTH CHIIbI AMIIEpA OT CUJIbI TOKA.
Omnpenenenre MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHHUSI CUIIbI AMIiepa.

Tema 5. dnekmpomaznumuan uHOYKUuUs

SIBaeHUE PIEKTPOMAarHUTHOW MHAYKIHWH. [I0TOK BEKTOpa MAarHUTHON WHAYKITUH.
OJC wnaykuuu. 3akoH HdieKkTpoMarHuTHOM wuHAykunn Dapanes. Buxpepoe
anekrpuyeckoe nose. Toxku Dyko.
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OJIC uHAYKIHMY B IPOBOJIHUKE, IBUXKYIIEMCSI B OJJHOPOJHOM MArHUTHOM MOJIE.

[IpaBuno Jlenna.

NunyktuBHOCTh. KaTylika MHAYKTUBHOCTH B LIEMH MOCTOSIHHOIO TOKa. fIBieHUE
camonHAyKIuu. DJIC caMOMHIYKIIUY.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOUECCHl: MHAYKIUOHHAS I€Ub,
COJICHOW/I, 3alIUTa OT AJIEKTPU3AILMU TEJ MPU ABUKCHUUA B MATHUTHOM I10JI€ 3E€MJIH.

Llemoncmpayuu

Hab6nronenue siBeHUs 3JIeKTPOMarHUTHOW WHAYKITHH.

Hccnenosanue 3aBucuMocTt /C MHIYKINHA OT CKOPOCTH U3MEHEHHSI MArHUTHOTO
IIOTOKA.

IIpaBuno Jlenna.

[Tagenne MaruuTa B aTIOMHUHUEBOM (MEHOM) TpyOe.

SIBeHNE cCaMOMHIYKIIVH.

HccnenoBanue 3aBucumocty JJC caMOMHIYKIUHA OT CKOPOCTH U3MEHEHHMSI CHIIbI
TOKA B LICIIH.

Yuenuueckuii sxcnepumenm, 1a60pamopHvle pabomul, NPAKMUKYM
UccnenoBanue siBeHUs 3JIEKTPOMArHUTHOM UHIYKITUU.
Onpenenenve UHAYKIUYA BUXPEBOIO MArHUTHOTO MOJISI.
UccnenoBanue sSBICHUS] CAMOUHIYKIIUH.

Pasnen 5. Kone6aHnusi 1 BOJIHBI
Tema 1. Mexanuueckue konedanus

Konebarensnas cucrema. CBOOOIHBIE KOI€OaHUS.

['apmonnueckue konebanus. Kunematndyeckoe W JHHAMHUYECKOE OIMCAHUE.
OHEpPreTuYecKoe OIMCaHWE (3aKOH COXPaHEHUS MEXaHWYeCKOM »Hepruun). BeiBox
JUHAMHYECKOTO OMHCAHMUS TapMOHUYECKUX KOJeOAaHMH M3 MX DJHEPreTHYEeCKOro Hu
KMHEMaTH4€CKOr'0 ONMCAHHUS.

AMmmutyga u Qaza koneOaHuil. CBs3b aMIUTUTYJbl KOJEOAHWH HCXOTHOU
BEJIMYMHBI C aMIUIUTYAAaMH KOJI€OaHUH €€ CKOPOCTU U YCKOPEHMSL.

[lepuog wu wuyactora konebanuil. Ilepmon wmanbIx CBOOOJHBIX KOJIeOaHMI
MaTeMaTU4YecKoro MasaTHuka. [lepro cBOOOHBIX KOIeOaHU MPY>KMHHOTO MasiTHUKA.

[lonstTe o 3aryxamomux KoneOaHusX. BwiHyxaeHHble KojeOanusa. Pe3onanc.
Pe3zonancnas xpuBasg. BimsHue 3aryxaHMss Ha BHJA  PE30HAHCHOM  KPHBOW.
ABTOKONEOAHUS.

TexHuyeckue yCTpOWCTBa M TEXHOJOTMUECKHE IPOLIECCHI: METPOHOM, 4Yachl,
KayeJu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu
3anuch KojaebaTeIbHOTO IBHKCHUS.
Habmonenre He3aBUCUMOCTH MEPHOJ1a MATBIX KOJICOaHUI Tpy3a Ha HUTH OT
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aAMIUTUTYIbI.

HccnenoBanue 3aTyxalounMx KojleOaHW W 3aBUCHUMOCTH TEPUOAAa CBOOOTHBIX
K0J1e0aHUM OT CONPOTHBIICHUS.

HccnenoBanue kojaebaHuil rpy3a Ha MACCUBHOM MPY>KUHE C LIETIbI0 (POPMUPOBAHUS
IpeJICTaBICHUN 00 naeabHOM MOAEN IPY>KMHHOTO MasiTHUKA.

3aKOH COXPAaHEHUs SHEPTUH IIPU KOJIEOaHUSIX TPy3a Ha MIPYyKUHE.

HccnenoBanue BBIHYKIEHHBIX KOJEOAHMIA.

HabutoieHue pe3soHasca.

Yuenuueckuii sxcnepumenm, rabopamopHuvle pabomul, NpaKmuKym
N3mepenue neproga cBOOOAHBIX KOeOaHUN HUTSHOTO U PY>KUHHOTO MassTHUKOB.
N3ydeHne 3aKkOHOB ABMXKECHUS TEJa B X0/I€ KOJICOaHH Ha yIpyrom MmojBece.
N3ydenune nBMKEHNSI HUTSHOIO MasiTHUKA.
[IpeoOpazoBaHue F3HEPTUU B IPYKUHHOM MasiTHUKE.
HccnenoBanue yObIBaHUS aMILIUTY/bI 3aTyXaOIIUX KOJIEOaHUH.
HccnenoBanue BHIHYKIECHHBIX KOJICOAHHIA.

Tema 2. InekmpomazHummuwle Kojiedanus

KonebartenbHblil KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUs B UJ1€aIbHOM
kosiebaTesbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUIUTYABI 3apsia KOHIEHCATOpa
C aMIUIUTYI0M CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUHU B UJEAIBHOM KOJIe€0aTeIbHOM KOHTYpE.

3aryxarolue 3JIeKTPOMAarHUTHbIE KoyieOaHus. BoiHyKIeHHbIE 3JIEKTPOMarHUTHbIE
kosiebanusa. IlepemeHHbII TOK. MOIIHOCT MEPEMEHHOIO TOKAa. AMIUIMTYAHOE U
JeICTBYIOIIEE 3HAUCHHUE CUIIbI TOKA U HAMPSDKEHUS MIPHU pa3INdHOl popme 3aBUCUMOCTH
IIEPEMEHHOTO TOKa OT BPEMEHH.

CHHycOMJQIBHBIA TMEPEMEHHBIH TOK. Pe3ucTop, KOHJEHcAaTop M KaTyllKa
UHAYKTUBHOCTH B LENH CHHYCOMAAIBHOIO IMEPEMEHHOrO TOKAa. Pe30HaHC TOKOB.
Pe3onanc HanpspKeHUN.

Wneanvueiii  Tpancpopmatop. Ilpom3BoacTtBo, mepegaya U mOTpediieHUE
JJEKTPUYECKOUN SHEPTUH.

DKOJIOTUYECKHE PpUCKM TpHU  TMPOU3BOACTBE  3nekTpodHepruu. KynbeTypa
VCITOJIB30BAHUS MIEKTPOIHEPTHH B IIOBCETHEBHON KU3HH.

TexHnyeckne yCTpoucTBa U TEXHOJOTMYECKHUE TIPOLIECCHI: MIEKTPUUECKUN 3BOHOK,
TeHEepaTop NEPEMEHHOTO TOKA, JIMHUM JJIEKTPOIIepeaay.

Llemoncmpayuu

CBOOOIHBIE STIEKTPOMArHUTHBIE KOJIEOaHMS.

3aBUCUMOCTb YacCTOThl CBOOOAHBIX KOJIE€OAHUII OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpA.

OcmnorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOAHUH.

['eHepaTOp HE3aTyXarOLUX JIEKTPOMAarHUTHBIX KOJIEOaHU.

Mojienb 37€KTpOMarHUTHOTO T€HEPaTopA.

BbiHyXIeHHBIE CHHYCOUAJIbHBIE KOJIEOAHUSI.

Pe3ucrop, kaTyika THAYKTUBHOCTH U KOHJIEHCATOP B LEMH IEPEMEHHOI0 TOKA.

21



PaGouas nporpamma | ®usuka. 10—-11 kinaccst (yriyOn€HHbIN ypOBEHB) 2 roja

Pe3onanc npu nociie10BaTENbHOM COEIMHEHNN PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH Y KOHJIEHCATOPA.

YeTpoiicTBO M IpUHITUIT ACHCTBHS TpaHchopmartopa.

Mopens JIMHUY JIEKTPOIEPENAYH.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabomol, NPAKMUKYM

N3yuenue Tpanchopmaropa.

HccenenoBanue nepeMEHHOr0 TOKA YEPE3 NOCIEA0BATENBHO COEAUHEHHBIE
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

Hal6nronenue 31eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIEMU MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpomMacHUmMHbLE 60JIHb

Mexannueckue BOJIHBI, YCIOBUS UX paciipocTpaHenus. [lonepeunsie U mpoaoabHbIe
BOJIHBI. [lepuoa, ckopocTh pacnpocTpaHeHus U JyirHa BOJIHbBL. CBONWCTBA MEXaHUYECKHUX
BOJIH: OTpakeHHE, MPeIoMIIeHnEe, UHTEpPEpEeHIIHS U TUu(paKIus.

3Byk. CkopocThb 3ByKa. [ poMKoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHNE OKPYKAIOIIEH CPEbI.

DONEeKTPOMarHUTHBIE BOJHBI. Y CIOBUS U3IIYyYCHUS JIEKTPOMArHUTHBIX BOJIH.

ey e 9
B3anMuas opueHTanms BEKTOpoB £, B, v B 3JIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPAXXEHHE, MPEIOMIICHHE, MOJIIpU3aIns,
uHTepdepeHIus u qudpaxus.
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[lkama »JIEKTPOMATHUTHBIX BOJH. [IprMeHEHHWE SIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHIMIIBI paANOCBS3H U TEIEBHICHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3aTrPS3HEHNUE OKPYKAIOIICH CPEIbI.

TexHudeckue yCTpOHCTBA ¥ MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbBIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenehoH, CBU-meus,
yIbTPa3ByKOBAs JMATHOCTUKA B TEXHUKE U MEIIUIIMHE.

Llemoncmpayuu

OO0pazoBaHue U pacHpOCTPAHEHHUE MONEPEUHBIX U MPOAOIBHBIX BOJIH.

KoneOGmtomieecs Te10 Kak UCTOUHUK 3BYKa.

3aBUCHUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

HabGnronenue otpaxkeHus: U IpeOMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue unrepdepeHium u mudpakiini MEXaHMIeCKUX BOJTH.

AKYCTHYECKHI PE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro IpUMEHEHHE.

Habmoienue cBsi3u TpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON
KoJie0aHu M.

HccnenoBaHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, MPEIOMIICHUE,
noJisipu3anys, 1upakus, tHTepPepeHIns.

Oo6HapyxeHue UHPPaKpacHOro U yIbTPa(roIeTOBOIO U3TyUCHHM.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul, NpaKmMuKym
N3ydeHune nmapamerpoB 3ByKOBOU BOJIHBI.
N3ydeHnue pacrpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka

[IpsiMosiMHEHOE pPacHpPOCTPAaHEHUE CBETa B OJAHOpPOAHOU cpene. Jlyd csera.
To4YeuyHbIl UCTOYHHK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpaxeHusi cBera. llocTpoeHne wW300pakeHHI B
riockoM 3epkaie. Chepudeckue 3epkaa.

[Ipenomnenue cBera. 3akOHbI MNpeNOMIICHHsS] cBeTa. AOCOJIOTHBIM MOKa3aTelb
npesnomMieHus. OTHOCUTENbHBINA MTOKA3aTeNb peaoMiieHns. IlocTosHCTBO 4acTOThI CBETA
Y COOTHOLIEHHWE JJIMH BOJIH IIPH MEPEX0IE MOHOXPOMATHYECKOTO CBETA YEPE3 TPAHUILY
paszena IByX ONTUYECKUX CPE/I.

Xon nyueii B mpusme. Jucnepcus ceera. CiaoxHbIi cocTaB 6enoro cBera. LIper.

[TonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbId yroja MNOJHOIO BHYTPEHHETO
OTPaXKEHUS.

Cobuparomue u paccenBaroniue JuH3bl. ToHkas nuH3a. DokycHOe paccTosiHuEe U
ONTHYECKas CUJIa TOHKOW JHH3bl. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHUSI TOHKOM
chepuyeckoi JIMH3BI OT €€ T€OMETPUHN U OTHOCUTEIBHOTO MMOKA3aTENsl MPEIOMIICHHUSL.

®opmyJsia TOHKOM JINH3BI. Y BEIUYEHHUE, 1aBAEMOE JINH30M.
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Xon Jyda, OPOLIEAIIEr0 JWH3Y MOJ MNPOU3BOJBHBIM YIJIOM K €€ TIJaBHOU
onTuueckoit ocu. [loctpoeHre n300pa>keHni TOUKH U OTpE3Ka MPSIMON B COOMPAIOIIUX U
paccenBarIIMX JIMH3aX U UX CUCTEMAX.

OnTtuyeckue mpubopsl. Paszpemaromas crnocoOHocTh. ['nma3 kak onTuueckas
cucreMa.

[Ipenensl TPUMEHUMOCTH FEOMETPUUYECKON ONITHKHU.

BonnoBas ontuka. Unatepdepenius cBera. KorepeHTHbIE MCTOYHHUKHU. Y CIOBUS
HAOJIOICHUST MaKCUMyMOB M MHUHMMYMOB B WHTEP(EPEHIIMOHHONW KapTHHE OT JBYX
KOTEPEHTHBIX HCTOYHUKOB. [Ipumeps! kitaccnuecknx HHTEPPEPEHITMOHHBIX CXEM.

Hudpakusa cera. JludpakimonHas pemeérka. YCIOBUE HAOIIOJCHUS TJIaBHBIX
MaKCUMYMOB IPHY NaJeHUM MOHOXPOMAaTUYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuyeckre yCTpoMCTBA M TEXHOJOTHYECKUE MPOLECCHI: OYKH, JIYIa, ITEPUCKOTI,
doToamnmapaT, MHUKPOCKOI, MPOEKIMOHHBIM amnmapar, MpPOCBETICHUE ONTHKH,
BOJIOKOHHAsI ONITHKA, TU(PAKIIMOHHAS pELIETKA.

Llemoncmpayuu

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue npeioMIICHHS CBETA.

Hab6nronenue morHOro BHyTPEHHETO OTpakeHus. Moienbs CBETOBO/IA.

HccnenoBanue xo/1a CBETOBBIX MYYKOB Yepe3 MII0CKOMAPaJUIeIbHYIO IIACTUHY U
pU3My.

HccnenoBanue CBOMCTB M1300pakeHUI B TMH3aX.

Monenu MUKPOCKOTIa, TEJIECKOTIA.

Ha6nronenue naTepdepeHnum creTa.

HaOmronenue 1BETOB TOHKUX TUIEHOK.

HaOmronenue nudpakiuu ceera.

N3yuenune audpakiinoOHHON PEmETKH.

Hab6moienue audpakiimiOHHOTO CIEKTPA.

HaOmronenue aucnepcuu cBera.

Hab6nronenue mossipuszaiuu cBera.

[TpumeHeHre MOoIAPOUIOB VISl H3YUYCHHSI MEXaHWYCCKUX HAITPSHKCHHIA.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabomol, NPAKMUKYM

N3mepenune nokaszaTens MpesioMIICHUs CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUS OT BEHIECTBA (HA TpHUMEPE
KUJKUX JIUH3).

N3mepenne poKyCHOTO pacCTOSIHUSI PACCEUBAIOIIUX JIUH3.

[Tomy4yenue nzoOpaxeHus: B CUCTEME U3 MIOCKOTO 3epKajia v JTUH3HI.

[Tonyuenne n300pakeHus: B CUCTEME U3 IBYX JIMH3.

KoHcTpyrpoBaHue TEIECKOMMUECKUX CHCTEM.

HaoOmronenue nudpaxiuu, nuHTepOEpEeHIINN U TTOJISPU3AIINHI CBETA.
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N3yuyenue noaspusanny CBeTa, OTPaKEHHOIO OT IOBEPXHOCTH TUIJIEKTPHUKA.

N3ydenne nuTepPepeHIiny JIa3epHOTo U3IyUYCHUS Ha ABYX LIEIX.

Ha6nronenue nucnepeunmu.

Habumtonenue n uccnenoBanue quppakiuOHHOTO CIIEKTpa.

N3mepenne ImMHbl CBETOBOW BOJIHBI.

[Tonmyuyenue cekTpa U3Ty4eHUsI CBETOANOAA MTPU OMOIIU AU(PPAKITUOHHON
PELIETKH.

Pa3nen 6. OcCHOBBI crielIHAJIBHON TEOPUH OTHOCUTEIbHOCTH

I'pauiel IPUMEHMMOCTH KJIACCHYECKOM MexaHUKH. llocTynmarsl crienuanbHON
TEOPUU OTHOCUTEIBLHOCTH.

IIpocTpancTBeHHO-BpeMeHHOM uHTepBan. I[IpeoOpaszoBanus Jlopenma. YciaoBue
IPUYUHHOCTA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHH U
COKpAILICHHUE JIIHBI.

DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b MaccChl € SJHEPrUEH U UMITYJIbCOM PEIITUBUCTCKON YaCTULIBI. DHEPIUs ITOKOSL.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI:  CITyTHHKOBBIE
NPUEMHHKH, YCKOPUTEIH 3aPsIKEHHBIX YACTHII.

Vuenuueckuu sxcnepumenm, rabopamophuie pabomsi, NPAKMUKym
Omnpenenenre UMIyJIbCa U DHEPTHH PENATUBUCTCKUX YacTull (Mo ¢oTorpadusm
TPEKOB 3apsKEHHBIX YaCTHUI] B MATHUTHOM I10JIE).

Pasznen 7. KBantoBas ¢usuka
Tema 1. KopnycKynapHo-601H080u Oyanuzm

PaBHOBeCHOE TEIJIOBOE U3NydeHHE (M3ITydeHHE a0COIIOTHO YEPHOTO Tena). 3aKOoH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

®oTOHBI. DHEPTHs ¥ UMIYJBC (POTOHA.

dororpdexr. Ombitet A.I'. CroneroBa. 3akonbl GoToddpdekra. YpaBHEeHHE
Ouamreitna s hotodddexra. «KpacHas rpanuinay Gotodaddekra.

JlaBneHue cBeTa (B YaCTHOCTH, /IaBJIEHUE CBETa Ha aOCOJIIOTHO MOTJIOLIAOUIYIO U
a0COJTFOTHO OTpakaroITyro moBepxHocTh). OnbiTel [1.H. JIeOenera.

BosHoBBIE cBoVicTBa yactun. Bosbl e bponnsa. lnimna BosnHbl ne bpounnsa u
pa3Mepbl 00JacTH JIOKaIM3alUu JABWXKYyLIEHCs 4YacTullbl. KopmycKymnsipHO-BOJIHOBOM
nyanusMm. {udpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Crnenuduka wusmepeHuit B Mukpomupe. COOTHOILIEHUS HEONpPeaeIEHHOCTEH
I'eitzenOepra.

TexHuueckne YCTpOWCTBA H  TEXHOJIOTMYECKHME TMPOLECCHI:  CHEKTPOMETD,
dboTO37EMEHT, POTOJATUMK, TYHHEIbHBII MUKPOCKOII, COJTHEUHAs OaTtapesi, CBETOAUO/I.

Llemoncmpayuu
®oT1orh(HexT Ha yCTaHOBKE € IIMHKOBOM MJIACTUHOM.
NccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.
HccnenoBanue 3aBUCUMOCTH COTIPOTHBIICHHUS TTOJIYTIPOBOTHUKOB OT
OCBELLEHHOCTH.
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CBeToanoI.
Conueunas 6aTtapes.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomul, RPAKMUKYM
Uccnenosanue potopesuctopa. VccienoBanme 3aBUCUMOCTH CUIIbI TOKA YEpe3
CBETOAMO/] OT HAPSIKEHHUSL.

Tema 2. @uzuka amoma

OnbIThI IO MCCIIEA0OBAHUIO CTPOEHUA atoma. [lmanerapHas mozienb aroma
Pesepdopna.

[Toctynatel bopa. M3nydenue u morionieHue (GOTOHOB NIpH TEpexojie aToma
C OJTHOTO YPOBHS DHEPIMU HA JPYTOM.

Bunpl ciektpoB. CHIEKTp ypOBHEW 3HEPTUU aTOMa BOJIOPOJA.

CnoHTaHHOE U BBIHYXJICHHOE U3TTydeHue cBeTta. Jlazep.

TexHuyeckue yCcTpoMCTBa MU TEXHOJIOTUYECKHUE IIPOLIECCHI: CIIEKTPAJIbHBIM aHAJIU3
(ceKTpoCKoI), Ja3ep, KBAHTOBBI KOMIIBIOTED.

Llemoncmpayuu
Mogens onbita Pezepdopra.
Habmronenue nuHelyaThIX CIEKTPOB.
Y CTpOUCTBO U IEUCTBUE CUETUYMKA HOHUZUPYIOLIUX YACTHII.
OrnpeneneHre JIUHBI BOJHBI JIJA3EPHOTO U3TyYCHUS.

Tema 3. Duzuka amomHozo A0pa u 31eMEeHMAPHLIX YACMUY

Hyxnonnas monens sigpa ['eiizenOepra—Banenko. 3apsiy siapa. MaccoBoe uucio
anpa. M30Tormsl.

PannoaktuBHOCTh. Albda-pacnajn. DJISKTPOHHBIM U MO3UTPOHHBIM OeTa-pacma.
I'amma-usnyuenue.

3aKOH paJAMOaKTUBHOrO pacnaaa. PanroaktuBHbie U30TOMNBI B Ipupojie. CBoiicTBa
MOHU3UPYIOIIETO0 M3JIydyeHUs. BiusHME paguOaKTUBHOCTH HA JKUBBIE OPraHU3MBI.
EctecTBennslit pon uznydenus. Jlozumerpus.

DHeprus CBsi3U HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT Macchl sipa.

Anepubie peakuuu. [lenenwe u cunte3 saep. Spepubeie peaktopbl. [IpoGrembi
YIIPABJISIEMOTO TEPMOSIAEPHOTO CHHTE3a. DKOJOTHYECKUE ACIEKThl PA3BUTHS SJICPHOU
SHEPrEeTUKH.

MeTobl perucTpalii U UCCIEA0BAaHUS JIEMEHTAPHBIX YacTUll. ODyHAaMEHTAJIbHbIC

B3aUMOJCUCTBUA. bapuoHBI, ME30HBI W  JICITOHBL.

[IpencraBnenue o CtangaptHoit Moaenu. KBapk-riitooHHas MOJEIb aJpOHOB.
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®dusuka 3a npeaenamu CtanaapTHON Mojenu. TéMHas maTtepusi U TEMHas SHEPTHUSL.

EnunctBO Qusnyeckoil KapTUHBI MUpA.

TexHuueckne YCTPOWCTBA M TEXHOJIOTMYECKHE IMPOLECCHL: JO3UMETP, Kamepa
BunbcoHna, simepHblil peakTop, TEpMOSJIEPHBIA peakTop, aToMHas OoM0a, MarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuii sxcnepumenm, 1abopamoptsie pabomol, NPAKMUKYM
HccnenoBanue paanoakTUBHOTO (hOHA C UCMOJIB30BAHUEM JI03UMETDA..

Pasnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

Oranbl pa3BUTHS acTpoHOMuHU. [IpuKiIamHOE M MHUPOBO33PEHUYECKOE 3HAUCHHE
actpoHOoMUU. [[puMEHMMOCTb 3aKOHOB (PU3UKH JJ1s1 OOBSICHEHUS! TPUPOIBI KOCMUYECKHUX
OOBEKTOB.

MeTo/1b1 aCTPOHOMUYECKUX HccheaoBaHn. COBpEMEHHBIE ONTHYECKHUE TEJIECKOIIBI,
PaaNOTENECKOIIbI, BHEATMOC(EpHAsT aCTPOHOMHMUSI.

Bun 3B€31H0r0 HeOa. Co3Be3aus, sipKue 3BE3/bl, IJIAHETHI, UX BUAUMOE IBHKEHUE.

ConHeuHas cucrtema.

Connue. ConneuHas akTUBHOCTh. lcTouHuK 3Heprun ComHIa U 3BE3I.

3BE311bI, UX OCHOBHBIE XapaKTEPUCTHKHU. J(Marpamma «CHEKTpajbHBIM Kiacc —
CBETUMOCTBY». 3BE3Ibl TIJaBHOM MOCIEJOBATENBHOCTA. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» I 3BE3] IVIABHOM IOCJIENOBATENBHOCTH. BHyTpeHHEE CTpOoeHHUE 3BE3N.
CoBpeMeHHbIE IPEICTABICHUS O MPOUCXOKACHUM U 3BOIIOIMU ConHIA U 3BE3/. DTaIbl
YKA3HHU 3BE3I.

Mneunsiii [1yTs — Hamia ["anaktuka. [lonoxenue u nprxenne Connua B ['amakTuke.
Turnel ranaktuk. PaguoranakTuky u kBa3zapbl. YEpHBIE IbIPHI B IApaX TAIAKTHK.

Bcenennas. Pacmupenue BcenenHoil. 3akon Xa06sa. Pa3beranue ramgakTuk.
Teopus bonbmoro B3peiBa. PenukroBoe nsiydeHue.

Macmrabnas ctpyktypa Beenennoit. MetarainakTuka.

Hepeméunnie npo06ieMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus

HaOmmonenust 3BE31HOTO HEeOAa HEBOOPY)KEHHBIM TIJ1a30M C HCIOJIH30BAaHUEM
KOMITBIOTEPHBIX TPHIIOKECHUH IS OTPEICIICHUS MOJIO0XKEHUS HEOCCHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi CEBEPHOTO TOJMyIMAPHsI U IPKUE 3BE3IBI.

Pu3nyecKuil NPAKTUKYM

Croco6bl m3MepeHuss (PU3NYECKUX BEITUYMH C HMCIOJIH30BAHMEM AHAJIOTOBBIX H
U(POBBIX HW3MEPUTETHHBIX MPUOOPOB ¥ KOMMBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE W OTHOCHUTENIbHBIC TOTPEIIHOCTH W3MEPEHUN (PU3NYECKUX BEIMYMH.
O1eHka rpaHul] TOTPEUTHOCTEH.

[IpoBeneHNE KOCBEHHBIX M3MEPEHHH, MCCICIOBAHUN 3aBUCUMOCTEH (PU3MUECKHX
BEJIMYMH, TMPOBEpPKAa MPEMJIOKEHHBIX THUMOTe3 (BBIOOPp U3 paboT, ONMCAHHBIX
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B TEMAaTHUUYECKHUX paslenax «YUEHUYECKHH SKCIEpUMEHT, JIabOopaTopHblE padOTHI,
IPAKTUKYM» ).

O0o00maronee MOBTOPEeHNE

OO6o0mieHne M cucTeMaru3alusi CoAepXKaHus pasliesioB Kypca «MexaHukay,
«MonexynsipHast ¢pu3MKa U TEPMOJMHAMUKAY, «DIEKTpoAuHamuka», «Koiebanus u
BOJIHBI», «OCHOBBI CIEIUAIBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas (usmkay,
«DIIeMEHTBI aCTPOHOMUU U aCTPOPUIUKIY.

Ponb ¢u3uku u acCTpOHOMUM B IKOHOMHUYECKOM, TEXHOJIOTHYECKOU, COIIMAIBLHON U
THUUYECKON cdepax NeAaTeTbHOCTH 4YeNOBeKa, poJib U MECTO (PU3UKU U acTPOHOMHUU
B COBPEMEHHOW  HAy4YHOM  KapTUHE  MMpA, 3HQYEHHUE  ONMUCATEJIbHOM,
CUCTEMATU3HUPYIOIEH, OOBSICHUTEIIBHOW M TMPOTHOCTUYECKON (yHKIMi (usnyeckoin
TEOpHUH, POJIb (PU3UUECKOW TEOpUH B (POPMUPOBAHUU MPEACTABICHUN O (PU3MUECKON
KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHUpa B 00ILIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX IIPEACTABICHAN O IIPUPOJIE.

MesxknpeaMeTHbIe CBSA3H

N3yuenue kypca Gusuku yriayOonéHHoro ypoBHs B 11 kilacce ocymiecTBisieTcs €
Y4€TOM COJIEP>KATEIIbHBIX MEXIPEIMETHBIX CBI3€H C KypcaMu MaTeMaTUKH, OMOJIOTHH,
XUMUH, reorpaduu 1 TEXHOJIOTHH.

Mesicnpeomemmuvie nonamus, C6A3AHHbIE C U3YUEHUEM MEMOO008 HAYUHO20
nO3HaHUA: SBICHUE, HAYYHBIN (DaKT, TUIIOTE3a, (PU3NUECKasl BEIUYNHA, 3aKOH, TEOpUS,
HAOJIFOJICHUE, SKCIIEPUMEHT, MOJECIMPOBAHUE, MOJEIb, H3MEPEHUE, IMOIPEUIHOCTH
U3MEPEHUI, N3MEPUTENIBbHBIE PUOOPHI, IUPpOBas 1adopaTopusl.

Mamemamuxka: Pemienue cucteMbl ypaBHeHU. TpuroHomerpuueckue (QpyHKINH:
CHUHYC, KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOKIECTBO.
BekTopbl M HMX INPOCKUMHM HAa OCH KOOPJAMHAT, CJIOKEHHE BEKTOPOB. lIpomsBomnble
anieMeHTapHbIX (yHKIu. [Ipu3Haku nono0us TpeyroibHUKOB, ONPEAeIeHUE IO
IJI0CKUX puryp u o6bEéma Ted.

Buonozua: snekTpruyeckue sBICHUS B )KUBOUM IPUPOJIE, KOJIEOATENbHbIE JBUKECHMS
B JKMBOM IIPUPOJE, DKOJOTMYECKHE PUCKU IIPU IPOU3BOACTBE DIIEKTPOIHEPIUH,
JIEKTPOMArHUTHOE 3arpsi3HEHHE OKPYXKAIOLIEH Cpeabl, YIbTPa3BYKOBas IMAarHOCTHKA
B MEIMIIMHE, ONTHYECKUE SIBJICHUS B )KUBOM IIPUPOJIE.

Xumusn: CTPOEHUE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKasl CTPYKTYpa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUsI KPUCTATMYECKON pEeIETKH, CIEKTPAIbHBIN aHAN3.

Teozpagpus: mMarHuTHBIE MONIIOCA 3€MIIM, 3aJI€KU MArHUTHBIX pyZ, (poTochEMka
3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocua:  TIPUMEHEHHE  IIOCTOSIHHBIX  MAarHuTOB,  DJIEKTPOMAarHUTOB,
AJIEKTpOABUraTeNb SIKOOU, reHepaTop MEPEMEHHOr0 TOKa, MHAYKIIMOHHAS Me4b, JIUHUU
AJIEKTponepeaay, 3JIEKTPOABUIATENb, paxap, PaavuONPUEMHUK, TEJIEBU30p, AHTECHHA,
tenedon, CBU-nieub, ynbTpa3ByKoBasi JUArHOCTHKA B TEXHUKE, TPOCKIIMOHHBIN ammapar,
BOJIOKOHHAsl ONTHKa, COJHEYHas Oarapesi, CIIyTHUKOBbIE NPUEMHUKH, siiepHast
DHEPreTUKa U DKOJIOTUYECKHE ACIIEKTHI €€ Pa3BUTHS.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JImaHOCTHBIE pe3ynbTaThl OCBOCHHS y4eOHOTOo mpenmera «Du3nkay HTOHKHBI
OTpakaTb ~ TOTOBHOCTh M  CHOCOOHOCTh  OOYy4YalIIMXCA  PYKOBOJCTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEH TMO3MIIMEH JIMYHOCTH, CHUCTEMOM  I[EHHOCTHBIX
OpPUEHTAIIN, TO3UTUBHBIX BHYTPEHHUX yOCKIECHUH, COOTBETCTBYIONTUX TPAJUIIHOHHBIM
LHEHHOCTSIM POCCHUHCKOTO 0O0IIecTBa, pPaCHIMPEHUE MKU3HEHHOIO ONbITa W OMbITa
JEATENPHOCTH B IMPOLECCE pealn3ali OCHOBHBIX HAIPaBJICHUNW BOCIHUTATEIbHOU
JESITETbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kaaHcKOro BOCHUTAHUSA:

C(OPMHUPOBAHHOCTD I'PAXKIAHCKON MO3UIIMU 00YUaIOIIETrocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBA;

MPUHITHE TPAJAULMOHHBIX OOIIEYEIOBEYECKUX T'YMaHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTh B UHTEPECAX IPAKIAHCKOIO
oO1L1ecTBa, yuacTBOBaTh B CAMOYIPABIECHUHN B 00pa30BaTEIbHON OpraHU3aIiy;

YMEHHE B3aMMOJACHCTBOBATH C COLIUATIbHBIMU MHCTUTYTaMHU B COOTBETCTBUH C UX
(GYHKUUSIMU Y HA3HAYEHUEM;

TOTOBHOCTb K T'YMAaHUTAPHOU U BOJIOHTEPCKOU AEATEIbHOCTH;

2) NaTpUOTHYECKOr0 BOCIIMTAHUS:
c(hOpPMUPOBAHHOCTH POCCUNCKOMN TPAXKIAHCKON UICHTUIHOCTH, MaTPHOTU3MA;
LIEHHOCTHOE OTHOUIEHHE K TOCYAAPCTBEHHBIM CUMBOJIaM, TOCTUKEHUSAM
POCCHICKUX YUEHBIX B 001acTH (PU3UKH U TEXHUKE,

3) 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OLIEHUBATH CUTYAIMIO U IPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B
NESATEIbHOCTU YYEHOTO;

OCO3HAHME JUYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OYAYIIIETO;

4) 3cTeTHYECKOro0 BOCIIUTAHUA:
ACTETUYECKOE OTHOUIEHHWE K MHPY, BKJIOYAsl ACTETUKY HAyYHOTO TBOPUYECTBA,
IpUCYLIEro (PU3NYEeCKol HayKe;

5) TpyaoBOro BOCIIUTAHMS:

WHTEpPEC K pa3IMuHbIM cepaM MpoPpeCCHOHAITBHON ACSITCIBHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (DU3WKOW M TEXHUKOW, yMEHUE COBEPIIATh OCO3HAHHBINA BHIOOP Oymymiei
npodeccun u peaaTn30BbIBaTh COOCTBECHHBIC KU3HCHHBIC TIIAHBL,
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TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOpa30BaHUIO B 001aCTH (DU3UKH
Ha NMPOTSHKEHUH BCEU )KU3HMU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh SKOJOTUYECKOM KYJIbTYpPbl, 0CO3HAHUE ITI00ATBHOIO XapaKkTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE M OCYIIECTBIICHUE JCUCTBUU B OKPYXKAIOIIEH CpPele Ha OCHOBE
3HAHUS LEJIE YCTOUYMBOTO PA3BUTHS YETIOBEUYECTBA;

Pacmmpenue omnbiTa IeITEIRHOCTH 3KOJIOTMYECKOW HANPABICHHOCTH HAa OCHOBE
UMEIOTUXCS 3HaHUH 110 (HU3HUKE;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTUs GU3NIECKON HAYKH;

OCO3HaHHE I[EHHOCTH HAY4YHOU JEATEIbHOCTH, TOTOBHOCTh B MPOILIECCE U3YyUYECHUS
(GU3UKM  OCYIIECTBIATH  MPOEKTHYHD W HMCCJIEAOBATEIbCKYIHO  JICSITEIBHOCTH
WHJMBUAYAJIBHO U B TPYMIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeHCTBHS
ba3oBble JJoruuyeckue JelicTBUA:

CaMOCTOSITENILHO (DOPMYJIMPOBATh U aKTyaJIU3UPOBaATh MPOOJIEMyY, paccMaTpUBaATh
€€ BCECTOPOHHE;

ONPEAETATH LENU ACATEIbHOCTH, 3a]aBaTh MapaMeTPbl U KPUTEPUU UX TIOCTHKEHUSI;

BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTUBOPEUYMS] B PaCCMATPUBAEMBIX (DHU3UUECKUX
SIBJICHUSAX

pa3pabaThIBaTh IUIaH PEIICHHS MPOOIEMBbI C YIETOM aHAIIN3a UMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OIIEHUBATh PUCKH MOCIEACTBUHN JEATCIBHOCTH;

KOOPJIMHUPOBATh W BBITIOJIHATH pabOTy B YCIOBUAX PEaIbHOTO, BUPTYATLHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS,

pa3BUBaTh KPEaTUBHOE MBIIIUICHUE IMPH PEIICHUHN YKU3HECHHBIX TIPOOJIEM.

ba3oBble uccienoBaTeIbCKIE AeHCTBUA:

BJIQJICTh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBbIMU TIOHATUSMHM U METOJIAMU
duznyeckoil HayKu;

BJIAJICTh HAaBbIKAMU Y4E€OHO-HUCCIIE/IOBATEIbCKOM W TMPOEKTHOM AEeSTEIbHOCTHU B
obyiacti PU3NKU, CHOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY IMOMCKY METOJIOB
pemieHus 3ama4  (PU3MYECKOTO COACPKAHUSA, MPUMEHEHUIO Pa3IMYHBIX METOJ/IOB
MMO3HAHMS,;

BJIQJIETh BUJAMHM  JICSITEIBHOCTHM IO TOJYYEHHUIO HOBOTO 3HAHUA, €ro
WHTEPIPETALNN, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3IUYHBIX YICOHBIX CUTYAIUAX, B
TOM YHCJIE TIPU CO3JaHUN YUCOHBIX TPOEKTOB B 00J1aCTU (PUBUKHU;
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BBISBIISITh IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U U aKTyaJH3UpOBaTh 33/1a4y, BbIIBUTaTh
TUIIOTE3Y €€ pelIeHus, HAXOUTh apI'yMEHTHI JIJIsl JI0Ka3aTeIbCTBA CBOUX YTBEPKICHUH,
3a1aBaTh apaMeTpbl U KPUTEPUH PEILLCHHS;

aHAM3UPOBATh MOJyYEHHBIE B XOJE PEIICHUS 3aJaydl pe3ysbTaTbl, KPUTUUECKU
OLICHHUBATb UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh M  (OPMYyJIHpPOBaTh COOCTBEHHbIE 3aJaud B  0Opa30BaTEIbHOM
JesITeIbHOCTH, B TOM YHCIIE IPU U3yYeHUH (DUBUKH;

JaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPHOOPETEHHBIH OIIBIT;

yMETh MEPEHOCUTh 3HaHUsA 10 (u3MKe B  NPAKTHUYECKYyI0  00JacThb
KHU3HECSTEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HbIX MIPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE HJIEH, IPE/UIaraTb OpUTrHHAIBHBIC TOIXObI U PELICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

Pabora ¢ undopmanmeii:

BIIQJICTh HaBBIKAMU TOJydeHUs HWHPoOpMaruu (PU3HUECKOTO  COJACPKAHUS
U3 HCTOYHHMKOB pa3HBIX THIIOB, CaMOCTOSITCIIBHO OCYIICCTBIATh IIOWCK, aHaJu3,
CHUCTeMAaTH3allMI0 W WHTEPHpPETAli0 HHPOPMAIMK pPa3INYHBIX BHUAOB H (opMm
MIPEICTaBJICHMUSI,

OIICHMBATH JIOCTOBEPHOCTH HH(POPMAITHUH;

MCIIOJIH30BaTh CPEeACTBAa MH(MOPMAITMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHA B
pEIICHNN  KOTHUTHUBHBIX, KOMMYHMKATHBHBIX ¥  OpPraHW3allMOHHBIX  3a/ad C
coOmoieHueM TpeOOBaHUN  APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHus, TMPaBOBbIX H OJTUYECKHUX HOPM, HOPM HWH(OpMaAIMOHHON
0e30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUYECKOTO COJACpIKAHUS B PA3IMYHBIX (popMmaTax ¢ ydérom
Ha3HAuYCHUS MHPOPMAIUM U 1EJIEBOM ayIUTOPHH, BBHIOMpas ONTHMAIBHYIO (GopMy
MIPEICTABIICHUS I BU3YAJIM3AIUH.

KomMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE Y4yeOHbIE [eiiCTBHS:

OCYUIECTBJIATH OOIIEHNE HA YPOKax (PM3UKU U BO BHE-YPOUHOM AESATEIbHOCTH;

pacno3HaBaTh MPEANOCHIIKA KOH(PIUKTHBIX CUTYaIMd U CMATYaTh KOH(MIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAHUEM S3BIKOBBIX
CPEACTB;

MMOHUMATh U UCIIOJIb30BATh IPEUMYIIIECTBA KOMAHAHOW U UHANBUAYAIBLHON pabOThI;

BBIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX ACUCTBUM € YU4ETOM OOLIUX UHTEPECOB,
Y BO3MOYKHOCTEHN KAXKJIOT0 WICHA KOJUIEKTUBA,

MIPUHUMATh LEJIM COBMECTHOU AEATEIBHOCTH, OPTaHU30BbIBATh U KOOPIUHUPOBATH
JIEUCTBUSI 110 €€ JOCTUXKEHUIO: COCTABJIATH IUIAH IEMCTBUM, PACTIPEIEIISATh POJIU C YUETOM
MHEHHUI y4aCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OIIEHHWBAaTh KAa4eCTBO CBOETO BKJIaJla M KaXXJOr0 y4acTHHUKA KOMAaH/Ibl B OOITUI
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;
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npemiaraTb  HOBBIE MPOEKTHI, OLEHWBATh MJCH C TIO3ULMKA  HOBU3HBI,
OPUTMHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIISITh IO3UTUBHOE CTPATETUYECKOE MOBEACHUE B PAJIMYHBIX CUTYAIUSX,
MPOSIBIIATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATHUBHBIM.

PeryasiTuBHbIe YHHMBEpPCAJIbHbIE Y4eOHbIEe NeHCTBUSA
Camoopranusanus:

CaMOCTOSTENIbHO OCYILECTBIISATh TO3HABATEIbHYIO JIEATEIbHOCT B 00J1aCTH (PU3KKH
¥ aCTPOHOMUH, BBIABIISATH IPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/Iauu;

CaMOCTOSITEJIbHO COCTABJISATH IUIAH PEUIEHUs PACUYETHBIX M KAa4ECTBEHHBIX 3a]1ad,
IJIaH BBIMOJHEHUS TPAKTUYECKOM padoThl € YYETOM HUMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOUYTECHUH;

JaBaTh OLICHKY HOBBIM CHTYaIUsIM;

paciupsTh paMK{ y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHHIA;

JienaTh OCO3HAHHBIN BEIOOP, ApTyMEHTUPOBATH €r0, OpaTh Ha €01 OTBETCTBEHHOCTh
3a pEIICHUE;

OLICHUBATh MPUOOPETEHHBIH OTIBIT;

CIocoOCTBOBAaTh (POPMUPOBAHUIO U TPOSBICHUIO APYIUIMU B 00JacCTH (DU3UKH,
MOCTOSIHHO TOBBINIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLHOHAJIbHbI HHTEJLJICKT:

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM, BHOCUTb KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISM;

BJA/I€Th HABBIKAMM IO3HABATEJILHOM pEeQIIEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JNEUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIONIb30BaTh MPHUEMBI pediekcuu sl OLEHKU CUTyallud, BbIOOpa BEpHOTO
pelieHus;

YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEILICHUS 110 UX CHUKECHUIO;

IPUHUMATh MOTUBBI M aPTYMEHTHI APYTUX IIPU AHAJIA3€E PE3YJIbTATOB IEATEIbHOCTH;

MPUHUMATD Ce0s1, MOHMUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATHh MOTUBBI U ApTYMEHTBI APYTUX IIPU aHAJIU3€E PE3YNIBTATOB EATEIBbHOCTH;

MIPU3HABATh CBOE MPABO M NPABO JPYTMX HA OLIMOKHU.

B mnpouecce mOCTHKEHMS JUYHOCTHBIX PE3YyJbTAaTOB OCBOECHUS IPOTPAMMBI IO
(u3MKe Uil ypOBHS CpEIHEro OOIIero oopa3zoBaHus y OOYYArOLIMXCsl COBEPLLEHCTBYETCS
IMOYUOHATLHBIN UHMETLIeKM, TIPEITOIaratolini ¢(hOpMUPOBAHHOCTB!

CaMOCO3HaHUs, BKJIOYAIOIIET0 CIIOCOOHOCTh IMOHMMATh CBOE 3MOLMOHAIBHOE
COCTOSIHME, BUJIETh HAIIPABJICHUS PA3BUTHUSI COOCTBEHHONW dSMOIMOHAIBHOMN C(epbl, ObITh
YBEPEHHBIM B Ce0€;

CaMOpETyJINPOBAHUs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBE/ICHNE, CIOCOOHOCTH a/IalTUPOBATHCS K SMOLIMOHAIBHBIM
MU3MEHEHUSIM U NPOSIBISITh THOKOCTb, OBITH OTKPBITHIM HOBOMY;
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BHYTPEHHEW MOTHUBAIIMU, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHUXKECHUIO LU H
yCIIeXy, ONTHMHU3M, HWHHUIMATUBHOCTb, YMEHHME JECHCTBOBAaTh, HCXOJSl M3 CBOMX
BO3MOXKHOCTEM;

SMIIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh NOHHMMATh SMOIIMOHAIILHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €r0 MPH OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U
CONEPEKUBAHUIO;

COITMAJIbHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTh BBICTpPauMBaTh OTHOIICHUS C
JIPYTUMU JTFOJBMU, 3200 TUTHCS, POSIBIISATh MHTEPEC U pa3peniaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonity o6ydyenus B 10 kiacce npeaMeTHbIC Pe3yJIbTaThl HA YTITyOJIEHHOM yPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHHUI:

NOHUMATh pPOJib (PU3UKH B SKOHOMHUYECKOH, TEXHOJIOTMYECKOW, IKOJIOTHYECKOM,
COIMAIBHOW M 3TUYECKOW c(epax MesITEeIbHOCTH YEIOBEKa, POJb W MECTO (U3UKHU
B COBPEMEHHOM  HAy4yHOM  KapTUHE  MHUpa,  3HAYEHUE  OIMCATEIIbHOW,
CHUCTEMaTU3UPYIOIIECH, OOBSCHUTEIbHOW W MPOTHOCTUYECKOM (YyHKIMHA (pusznueckoit
TEOPUH — MEXAHUKH, MOJICKYJISIPHOW (DU3UKM W TEPMOIUHAMUKH, POJIb (U3HMUECKOU
TEOpUU B POPMUPOBAHUU NPEJICTABICHUN O PU3NUECKON KApTUHE MUPA;

paznuyaTh YCJIOBHUSI MPUMEHHMOCTH MOJelel (PU3NYECKUX Ten U TPOIIECCOB
(s1BNIEHUI ): MHEpIMATbHASL CUCTEMa OTCUETa, aOCOOTHO TBEPIOE TEI0, MaTepUaibHas
TOYKa, PABHOYCKOPEHHOE JIBM)KEHHE, CBOOOJIHOE TajieHHue, aOCOJIFOTHO yIpyras
nedopmariusi, aOCOJIOTHO YIPYroe M aOCOJIOTHO HEYIPYroe CTOJKHOBEHHS, MOJACIU
rasa, >KMJKOCTH U TBEPIOTO (KPUCTATUTMYECKOI0) TeJIa, UcalbHbIN ra3, TOUeUHbIN 3apsi/,
OIHOPOJHOE JIEKTPUYECKOE IOJIE;

pasznuyaTh yCJIOBHS (TpaHMIIBI, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI XxapakTep GyHIAMEHTAIBHBIX 3aKOHOB W OTPAaHUYEHHOCTh
VCTIOJIb30BAHUA YaCTHBIX 3aKOHOB;

aHAM3UPOBATh U OOBICHITH MEXAaHWYECKHE MPOIECChl U SIBICHUS, HCIOJb3YS
OCHOBHBIE TIOJIOXKEHUSI M 3aKOHbl MEXaHUKU (OTHOCHUTEIIBHOCTh MEXaHUYECKOIO
JNBIKEHUS, (OPMYJIbl KMHEMAaTUKH DPaBHOYCKOPEHHOIO [BIXKEHUS, MPeoOpa3oBaHUS
lManunes mist CKOpOCTH U IEpeMeENEHUs], 3aKOHbl Hbr0TOHA, TPUHIUIT OTHOCUTEIBHOCTH
lanunes, 3aKOH BCEMUPHOrO TATOTCHUS, 3aKOHBI COXPAaHCHUA UMIIyJbca W
MEXaHUYECKON SHEPTUH, CBS3h PA0OTHI CUIIBI C M3MEHEHUEM MEXaHUYECKON SHEPTUH,
yCIIOBUSI pPaBHOBECHS TBEPAOrO Tela), MPU 3TOM HCIOIH30BATh MAaTEeMAaTHUECKOE
BBIpQKEHUE 3aKOHOB, YKa3blBaTh YCIOBUSI TNPUMEHUMOCTH (HU3UYECKUX 3aKOHOB:
npeoOpazoBanuii ['anmues, BTOpOro u TpeThero 3akoHoB Hbr0TOHA, 3aKOHOB COXpaHEHUS
MMITYJIbCA U MEXAHUYECKOW SHEPTUM, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHATM3UPOBATh U OOBICHSATH TETNIOBBIE MTPOIIECCHI U SIBJICHUS, UCTIONB3Ysl OCHOBHbBIE
nosioxkeHust MKT 1 3aKk0HBI MOJIEKYISIPHOUN (PU3UKH U TEPMOJIMHAMUKY (CBSI3b JABIICHUS
UJCAIBHOTO Ta3a €O CpeAHEW KUHETHUYECKOW JHEPrueu TEeIUIOBOTO JABWXKEHUSA U
KOHIICHTPALIMEN €r0 MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KUHETUUYECKOU
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SHEPruell TEMJIOBOr0 JBMXKEHHUS €r0 4YacTWll, CBSI3b JAaBICHUS HUCATBLHOIO Tas3a C
KOHIEHTPAIMEN MOJIEKYJ U €ro TeMIleparypou, ypaBHeHne MenneneeBa—Knanelipona,
MEPBbIMA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHS SHEPIUHU B TEIUIOBBIX MPOIIECCAX),
IpU 3TOM UCIIOJb30BATh MATEMATUUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeiipoHna;

aHAIM3UPOBATh M OOBICHATH DJIEKTPUUYECKHE SBJICHMS, HCIOIb3YyS OCHOBHbIE
MOJIOKEHUSI U 3aKOHBI AJIEKTPOJIMHAMUKY (3aKOH COXPAHEHMS DJIEKTPUUYECKOIO 3apsiia,
3akoH KynoHa, MOTeHIHAIBbHOCTh JIEKTPOCTATUYECKOTO MOJIsl, IPUHIIUI CYNEPHO3ULIUN
AIEKTPUUYECKUX TOJIEH, MIPU 3TOM yKa3bIBasl yCIOBHS MPUMEHUMOCTHU 3akoHa KynoHa, a
TaKXe€ MPAKTHUYECKU Ba)KHbIE COOTHOLICHMS: 3aKOHbI OMa Uil ydacTKa UENH U JJIs
3aMKHYTOM 3JIEKTpUUECKOM 11emnu, 3akoH J[oyns—JIenna, npasuna Kupxroda, 3aKoHBI
dapazes 4151 JIEKTPOJIN3a);

OMHCHIBaTh (PU3MYECKHE TIPOIECCHl M  SBICHUS, WCIOJb3ys]  BEIUYHHBL:
MepeEMEILICHHE, CKOPOCTh, YCKOPEHNE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CUjla, MOMEHT CHIIBI,
JaBJICHUE, TOTCHIIMAbHAsI YHEPTHs, KUHETUYECKAsT HYHEPIHs, MEXaHUYecKas SHEprus,
paboTa cuiibl, HUEHTPOCTPEMUTENBHOE YCKOPEHHUE, CUJla TSKECTH, CUila YIIPYTOCTH, CUjla
TPEHUS, MOIITHOCTh, SHEPTUS B3aUMOJICHCTBUS Tena ¢ 3eMiEil BOIM3HM €€ TOBEPXHOCTH,
SHEprus ymnpyrod npepopmanvd TPYKUHBI, KOJIMYECTBO TEIUIOTHI, aOCOIIOTHAS
TeMIiepaTypa Tena, padoTa B TEPMOJAMHAMHUKE, BHYTPECHHsS JHEPTUS HWICATHHOTO
OJIHOATOMHOTO Ta3a, paboTa UeaIbHOro ra3a, OTHOCUTENbHAS BIXKHOCTb Bo3ayxa, KI1J]
UJ€aJbHOTO0  TEIUIOBOTO  JIBUTATENs;  AJICKTPUUECKOE  T0Jie,  HampsHKEHHOCTh
ANEKTPUYECKOTO OJIsA, HANPSHKEHHOCTH MOJISI TOYEYHOTO 3aps/ia WK 3apsKEHHOTO apa
B BakKyyM€ U B JUAJICKTPUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOTO TOJIs,, Pa3HOCTh
MOTEHIIUAJIOB, AJICKTPOABMIKYIIAs CHUJa, CWIa TOKa, HANpsDKEHUE, MOIIHOCTh TOKa,
ANEKTpUYECKasi €MKOCTh IJIOCKOTO KOHJEHCATOpa, COMPOTHUBICHHE Yy4yacTKa LENU C
MOCJeAOBaTEIbHBIM W TApaUIeNIbHBIM ~ COCIMHEHUEM  PE3UCTOPOB,  DHEPrus
AIEKTPUUYECKOTrO TOJISI KOHAEHCATOPa;

OOBSACHITH OCOOEHHOCTH TPOTEKaHUS (PUINYECKUX SBJICHHUM: MEXaHUYECKOE
JBIKEHUE, TETUIOBOE IBMKEHUE YaCTHUI] BEIIECTBA, TEIUIOBOE paBHOBECUE, OPOYHOBCKOE
nBwkenue, auddysus, UCHapeHWe, KUMCHHWE U KOHJCHCAIUs, TIUIABJICHUE U
KpUCTAJUTH3AIHA, HaIpaBJIEHHOCTb TEeIIonepeaayH, AIEKTPU3aALUS TeN,
AKBUIIOTEHIIUAIBHOCTh MOBEPXHOCTH 3aPSKEHHOTO MPOBOIHUKA;

IIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3UYECKOI BETMYUHBI OT APYron
C HCIMOJIb30BAHUEM TPSMBIX M3MEPEHUM, TPU OSTOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCUpOBaTh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (M3HUYECKUX BEIMYUH B BUJE
rpa@ukoB ¢ y4€ToM aOCOTIOTHBIX TOTPEITHOCTEH W3MEPEHHH, JeNiaTh BBIBOJIBI 11O
pe3yJibTaTam UCCIEN0BAHNUS;

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (DU3UYECKUX BEJIMYMH, TIPU ITOM BBIOMpATh
ONTUMAJbHBIA METOJ HM3MEpPEHHUs, OIICHUBATh aOCOJIIOTHBIE W OTHOCHUTEIbHBIC
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX N3MEPEHMUIA;
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IPOBOJNUTH ONBITBI 10 MPOBEPKE MPENJOKEHHOW TUIOTE3bl: IUIAaHUPOBATh
HKCIEPUMEHT, COOMpPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIM3UPOBATh NIOJyUEHHBIE
pe3yJIbTaThl U JENIaTh BBIBOJ O CTAaTyCe MPEJI0KEHHON THITOTESHI;

co0roAaTh mpasuiia 0€30M1acHOro Tpya IPpH MPOBEIECHNUN UCCIIEIOBAHUN B paMKax
y4e0HOro HKCHEPUMEHTa, MPAKTUKyMa U Y4eOHO-HCCIEAOBATEIbCKOM U IMPOEKTHOM
NESATEIIBHOCTH € HCIOJIb30BAaHUEM M3MEPUTEIBHBIX YCTPOICTB U J1a00OpaTOPHOro
000py10BaHuUs;

pemarh pacy€THhIE 3a/a4d C SIBHO 3aJaHHOM M HESBHO 3aJJaHHOW (PM3HYECKOM
MOJIEJIbIO: HA OCHOBAHMUHU aHaJIN3a yCcJI0BUs 00OCHOBBIBATh BHIOOP (PM3UUYECKON MOJENH,
OTBevarollell TpeOOBaHUAM 33/1a4u, IPUMEHSTh (POPMYJIbI, 3aKOHbI, 3aKOHOMEPHOCTH U
NOCTyNaThl (PU3MUECKUX TEOPUM MpPU HCIOJIB30BAHUM MAaTEeMAaTUYECKUX METOJIOB
pelieHus 3aJad, NPOBOAUTH pPAcu€Thl HA OCHOBAaHUM HMEIOLIUXCS JaHHbIX,
aHAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METO/IbI PELLIEHUS ¢ YYETOM MOTYyYEHHBIX
pE3yJIbTATOB;

peliath KauecTBEHHbIE 3a/laud, TPEeOYIoLUMe NPUMEHEHUs 3HAHUW U3 Pa3HbIX
pasnenoB Kypca (U3MKM, a TakKe MHTErpalud 3HaHUM M3 JpYruxX MpeaMeTOB
€CTECTBEHHO-HAYYHOIO LMKJIA: BBICTPAUBATh JIOTMUECKYIO LEMOYKY pPACCYXIECHUH C
OMOpPOM Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCIOJb30BaTh TEOPETUUYECKUE 3HAHUSA NJIs1 OOBSACHEHUS OCHOBHBIX IPHUHIIMIIOB
paboOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJOTHYECKHUX
IPOLIECCOB;

IPUBOJUTH IMPUMEPHI BKJIAJa POCCUMCKUX U 3apyOexHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE ITPOLIECCOB OKPYIKAOIIEr0 MUpPa, B pa3BUTHE TEXHUKH U
TEXHOJIOTHUH;

aHAJIM3UPOBaTh W OIEHUBATh IMOCIEACTBUS OBITOBOM M MPOU3BOJCTBEHHON
JESITEIbHOCTH YeNIOBEKa, CBSI3aHHOM C (PU3MYECKUMH TMpoLlecCaMH, C TMO3HIHNA
HKOJIOTUYECKOMN 0€3011aCHOCTH, TPEACTABICHHUI O PALIMOHAIEHOM [IPUPOIONOIb30BaHUH,
a TaKXKe pa3yMHOM HCIIOIb30BaHUH JOCTH)KCHUN HAYKHU M TEXHOJIOTHIA 1JIs1 TaIbHEHIIero
Pa3BUTHS YETIOBEYECKOTO OOIIECTBA;

OPUMEHSTh pa3lU4Hble CHocoObl paboTel ¢ wuHpOpMmammenr QU3UIECKOTO
COJIEp’KaHUsl C HCIIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH, MPHU
3TOM HCHOJb30BaTh COBPEMEHHbIE WH(GOPMAIMOHHBIE TEXHOJOTHH i TIOWCKa,
nepepabOTKM M TPEeAbABICHHUS YYeOHOM U HAyYHO-NOIMYJSIPHOW HH(POpPMALIHH,
CTPYKTYpUPOBAaHHS ¥ UHTEpIpeTalud HHYOpPMAINH, TOTYYCHHOH W3 pPa3IUYHBIX
UCTOYHUKOB, KPUTUUYECKH aHATM3UPOBATH MOTydyaeMyr0 HH(POPMAIUIO U OIICHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOLIMXCS 3HAHU, TaK U HA OCHOBE aHaJIN3a HCTOYHUKA
uH(pOpMaLINH;

MPOSIBIISATh OPraHU3AIMOHHBIE W TIO3HABATENBHBIE YMEHHS CaMOCTOATEIHHOTO
npuoOpeTeHNs] HOBBIX 3HAHWW B TPOIECCE BBIMOJHEHUS TMPOCKTHBIX M Yy4eOHO-
UCCIIEIOBATENbCKUX padoT;

paboTaTh B rpyIie ¢ UCTIOTHEHHEM PA3IUYHBIX COIMAIBLHBIX POJICH, IMIIAaHUPOBATh
paboTy Tpymmbl, PalUOHAIBHO PpACHpPENeNiATh JeATENbHOCTh B HECTaHAAPTHBIX
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CUTYyalUsX, aICKBaTHO OLEHUBATH BKJIAJ KaKI0I0 U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE
paccMaTpuBaeMOM MPOOJIeMBI;

OpOSBIATE MOTHBALMIO K Oyaymed mnpodeccuoHalbHON NeATeIbHOCTH 10
CHEHUAIBHOCTIM (PU3UKO-TEXHUYECKOTO MPOdUIIs.

K xoniry o6y4yenus B 11 kiaacce npeaMeTHbIE pe3yIbTaThl HA YIIIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUI:

MOHUMATh POJIb (M3UKA B SKOHOMHUYECKOH, TEXHOJIOTMUECKOW, COIUAIBLHON W
ATHUYECKON c(epax AESITETbHOCTH YeJIOBEKa, pOJib M MECTO (U3MKH B COBPEMEHHOM
HAay4YHOU KapTUHE MUPA, POJIb ACTPOHOMHUHU B IIPAKTHYECKOMN IESATENBHOCTH YEJIOBEKA U
JaJbHENIIEM HAay4YHO-TEXHUYECKOM pa3BUTHH, 3HA4YECHUE ONMCATEIbHOM,
CUCTEeMATU3UPYIOIICH, OOBSICHUTENPHOW M MPOTHOCTUYECKONW (PYHKIMHA (U3HUYECKOM
TEOPUU — DIIEKTPOAMHAMUKH, CIIEIUATIBHON TEOPUHU OTHOCUTEIBHOCTH, KBAHTOBOU
busuky, poab PU3NYecKo Teopuu B (GOPMUPOBAHUU TMPEICTABICHUNA O (PU3NUECKON
KapTHHE MHpa, MECTO (PU3NYECKOW KapTUHBI MHpa B OOIIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHNUN O PUPOJIE;

pa3inyaTh YCIOBUS MPUMEHUMOCTH MOJENed (PU3NYECKUX TeNl U TPOIECCOB
(sSBHE€HUI1): OJHOPOJHOE DIIEKTPHUUECKOE M  OJHOPOJHOE MAarHUTHOE  MOJS,
rapMOHUYECKHE KOJIEOAHUsI, MAaT€MAaTUYECKHM MasTHUK, WICANbHBIA MNPYKUHHBINA
MasiTHUK, TapMOHUYECKUE BOJIHBI, WICANbHBIA KOJIEOATENbHBIM KOHTYpP, TOHKAs JIMH3A,
MOJIEJIEN aTOMa, aTOMHOTO Si/Ipa U KBAHTOBOM MOJEINIH CBETA;

pasznuyaTh yCiOBHS (FpaHMIbl, 00JacTH) MPUMEHUMOCTH (PU3NYECKHX 3aKOHOB,
NOHMMATh BCceoOUIMi xapakTep (yHAAMEHTAIbHBIX 3aKOHOB W OrPAaHUYEHHOCTh
VCTIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBACHSTH DJIEKTPOMArHUTHBIE MTPOLIECCHI U ABJICHMS, UCTIOb3YS
OCHOBHBIE TIOJIO)KEHHSI M 3aKOHBI DJJEKTPOAWHAMHMKHA W  CIIEIUAJIBHOM TEOPHUH
OTHOCUTEIBHOCTH (3aKOH COXpaHEHUsl AJIEKTPUUECKOro 3apsijaa, cuia Amiepa, cuiia
JlopeHna, 3aKOH DJJEKTPOMArHUTHOM WHAYKUMHM, mnpaBwio Jlenua, cBsa3p IC
CaMOWHIIYKIIMH B 3JIEMEHTE AIEKTPUUECKON LEMN CO CKOPOCTHIO U3MEHEHHUSI CUJIbI TOKA,
MOCTYJIaThl CIIEIIHMATBLHON TEOPUHM OTHOCUTEILHOCTU DUHINITEHHA);

aHAIM3UPOBaTh U OOBSACHATH KBAaHTOBBIE NPOLIECCHI W SIBJICHUS, HCHOIb3Ys
MOJIOXKEHHSI KBaHTOBOUM (pusuku (ypaBHeHUe DiHIITEHA 11 hoTorddekTa, mepBhlid U
BTOpOM mocTynaTel bopa, mpuHIKMIT COOTHOIIEHUsT HeomnpeaenéHHoctel I 'eitzendepra,
3aKOHBI COXPAaHEHMS 3apsI0BOIO U MACCOBOTO YUCEN U DHEPTUU B SAJIEPHBIX PEAKUHUAX,
3aKOH paJMO0aKTUBHOIO pacrajia);

ONMKCHIBATh  (PU3MYECKHE TMPOLECChl U  SIBJICHUS, MCHOJb3YySd BEJIUYUHBIL:
HaIpsHKEHHOCTh  AJIEKTPUYECKOrO MOJS, MMOTEHLIHAT 3JIEKTPOCTATUYECKOrO OIS,
Pa3HOCTh TMOTEHIMAJIOB, JJIEKTPOABWKYINAS CHJIA, WHAYKUHWS MArHUTHOTO TOJS,
MarHuTHbIA TOTOK, cwia AMIepa, HWHAYKTUBHOCTb, 3JIEKTPOJBIXKYIAs CHJA
CaMOWHJIYKIIMM, DHEPrUsi MArHUTHOTO TMOJISI MPOBOJHUKA C TOKOM, PEISTUBUCTCKHIA
UMITYJIbC, TIOJIHAS DHEPTUsl, SHEPTHs MOKOS CBOOOAHOW YACTUIIBI, SHEPTHS U UMITYJIbC
¢dboTOHA, MaCCOBOE YUCIIO U 3apsial A1ipa, SHEPTHS CBA3M SAPa;
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OOBSACHITH OCOOEHHOCTH MPOTEKaHUSI (PUINYECKUX SIBICHHM: AJIEKTPOMArHUTHAs
WHIYKIUS, CAMOUHIYKIIMS, PE30HAHC, UHTEPPEPEHIIUS BOJH, TUdpaKius, JUCTIEPCHs,
MOJTHOE BHYTPEHHEE oTpaxkeHue, horoaniekrpudeckuii apdekt (hororddekr), anvda- u
Oeta-pacnajpl g1ep, raMMa-u3IydeHue saep, Gpusndeckue MPUHIUIBI CIEKTPAIbHOTO
aHanu3a u padoThI Ja3epa;

ONPENEIIATh HAPABJIECHNE UHAYKIIMH MATHUTHOTO MOJIsI IPOBOJIHHUKA C TOKOM, CHJIBI
Awmnepa u cuibl JIopeHna;

CTpPOUTh H300paXe€HUE, CO37aBaeMO€ IUIOCKUM 3€pPKajoM, TOHKOW JIMH30W, H
pPacCUUTHIBATH €T0 XapaKTEPUCTUKH;

MIPUMEHSTH OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKUE MOHATHS, TEOPUU U 3aKOHBI JJI51
aHanu3a ¥ OOBSICHEHUS (PU3UYECKUX TMPOIECCOB, TMPOUCXOIANUX B 3BE3MAX, B
3BE3HBIX CHCTEMAaX, B MEXXTaJaKTUUECKON Cpeie; IBUKEHUS HEOSCHBIX TEJl, IBOJIIOITUU
3BE31 U BeenenHoi;

MIPOBOJIUTH UCCIICTOBAHKUE 3aBUCUMOCTEH (PM3MUECKUX BEITUYNH C UCIIOJIH30BAHUEM
NPSIMBIX U3MEPEHUHN, PU ITOM KOHCTPYUPOBATh YCTAaHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIYy4YeHHOW 3aBHUCHUMOCTU (PU3MYECKUX BEJIMYMH B BHJEe TpadUKOB C Y4ETOM
aOCOJIIOTHBIX ~ MOTPEIIHOCTEH W3MEPEeHMM, JieNlaTh BBIBOABI MO  pe3yibTaTam
UCCJIEI0BAHMUS;

IPOBOJUTH KOCBEHHBbIE H3MEpEeHUs (PU3MUYECKUX BEJIUYUH, MPU HTOM BBHIOMPATH
ONTUMANbHBIA METOJ, M3MEpPEHHUs, OICHUBAaTh aOCOJIIOTHbIE U OTHOCHUTEIIbHbBIE
MOTPEIIHOCTH NMPSAMBIX U KOCBEHHBIX U3MEPEHHUII;

OPOBOJMUTH ONBITBI MO TMPOBEPKE NPEMJIOKEHHONW THUIOTE3bl: ILJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJTU3UPOBATh MMOTYYEHHBIC
pe3yJbTaThl U JEJaTh BBIBOJI O CTATyCE MPEMIJIOKEHHON TUIIOTE3bI;

ONMCBHIBATh METObI MOJTYYEHHUS] HAYYHBIX aCTPOHOMUYECKUX 3HAHU;

co0JiroAaTh MpaBuiia 0€30MacHOro Tpy/aa MPU MPOBEECHUN UCCIICIOBAaHUHN B paMKax
y4eOHOr0 SKCIEePUMEHTa, MPAKTUKyMa U y4eOHO-HUCCIIEIOBATEIbCKON M MPOEKTHOM
JEATEIBHOCTH C MCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOMUCTB M JIaDOpPaTOPHOIO
000opy10BaHus;

pemarh pacuy€THBIC 3a7a4d C SBHO 3aJaHHON M HESBHO 3aJlaHHOM (DU3MUYECKOM
MOJIETIbIO: HA OCHOBAaHUU aHAJIM3a yCIOBUS BEIOUPATh (PU3NYECKUE MOIEITH, OTBEUAIOIINE
TpeOOBAHUAM 3a7a4M, MPUMEHATh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTU W TOCTYJIaThl
bu3MYeCKUX TEOpUil TPU HUCIOIH30BAHUM MAaTEMaTUYECKHX METOJIOB PEIICHUs 3ajad,
MPOBOAUTH PACUEThl HA OCHOBAHUU MMEIOIIUXCS JAHHBIX, aHAJTM3UPOBAThH PE3YJIbTAThI U
KOPPEKTUPOBATH METOAbI PEUICHHUS C YYETOM MOIYYEHHBIX PE3YyJIbTaTOB;

peraTh KauyeCTBEHHBIE 3a/laud, TPeOyIollne MPUMEHEHHUS 3HAHUW W3 Pa3HbIX
paznenoB Kypca (U3MKH, a TaKXKe WHTETPAMM 3HAHUK W3 JPYrUX IPEIMETOB
€CTECTBEHHO-HAYYHOT0 LHMKJA: BBICTPAWBaTh JIOTMYECKYIO LIENOYKY PaCCyXICHUH C
OTIOPOI Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS NJIsi OOBSICHEHHS OCHOBHBIX MPUHIUIIOB
paboThl M3MEPUTENBbHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJOTUYECKHUX
IIPOILIECCOB;
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OPUBOJUTH INPUMEPHI BKJIAJa POCCUMCKMX U 3apyOexHbIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE ITPOLIECCOB OKPYIKAOIIEr0 MUpPa, B Pa3BUTHE TEXHUKU U
TEXHOJIOTUH;

aHAJIM3UPOBaTh U OLEHUBATh IIOCIEJACTBUS OBITOBOM U IPOU3BOJCTBEHHOU
NESATEIIbHOCTH 4YEJIOBEKAa, CBSI3aHHOM C (PU3MYECKMMM IIpolieccaMu, € MO3MLMN
IKOJIOTUYECKON 0€3011aCHOCTH, IPEACTABICHUN O PALIMOHATILHOM ITPUPOJONOIB30BAHNH,
a TaK)Ke pa3yMHOM HCIIOJIb30BAHUU TIOCTHXKEHUN HAYKU U TEXHOJIOTUH JIJIs1 JAIbHENIIETO
Pa3BUTHS YETOBEYECKOTO OOIIECTBA;

OPUMEHSTh Ppa3iuYHble CHOCOOBl paboThl ¢ HHPOpMAIME (U3NYECKOTO
COJIEp’KaHUsl C HCIIOJIb30BAHMEM COBPEMEHHBIX HH(QOPMAIMOHHBIX TEXHOJIOTUH, NpU
3TOM HCIOJb30BaTh COBPEMEHHbIE HWH(GOPMAIMOHHBIE TEXHOJOTHMH Ui TIOUCKA,
nepepaboTKM M MPEIbIBICHUS Yy4eOHOW U HAyYHO-NONMYJISIPHOM HHQpOpMaIlu,
CTPYKTYpUPOBAaHHUS M HWHTEpPIpETalMd HHPOPMAIMH, MOJYyYEHHOW M3 pPa3IMYHbIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJYyYaeMyI0 MHPOPMAIMIO U OLIEHUBATH €&
JIOCTOBEPHOCTH KaK Ha OCHOBE MMEIOILIMXCS 3HAHUH, TaK M HA OCHOBE aHAJIM3a UCTOYHHKA
uH(bOpMaITH;

MPOSBIISATh OPraHU3AIMOHHBIE W TIO3HABATENbHBIE YMEHHS CaMOCTOSTEIHHOTO
npuoOpeTEeHUs] HOBBIX 3HAHWW B TPOIECCE BBIMOJHEHUS TMPOCKTHBIX M Yy4eOHO-
UCCIIEIOBATENbCKUX PadoT;

paboTaTh B rpyIe ¢ UCIOIHEHUEM Pa3IMYHbIX COLIMAIBHBIX POJIEH, IUIaHUPOBATh
paboTy TpyIIbl, palUOHATBLHO PpACHpPENEsITh AEATeIbHOCTh B HECTaHIAPTHBIX
CUTyallUsX, aJleKBaTHO OLIEHWBATh BKJIAJ KaX/I0T0 U3 YYACTHUKOB TPYIIbI B PELICHUE
paccMmaTpuBaeMoi MpoOJIeMBI;

MPOSIBJISITh MOTHUBALIMIO K Oyaymeid mnpodecCHOHANbHON NIESATEbHOCTH IO
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO PODUIIS.
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10 KJIACC
HaumenoBaunue
Ne KommuectBo OCHOBHBIE BUJIBI A€ATEIHHOCTHA
pa3liesioB U TeEM [IporpammHoOe copepraHue
n/m 9acoB 00yYarommxcst

y4eOHOT0 npeaMeTa

Pa3znen 1. Hayunblii MeTOx I

O3HAHUS NPHUP

oAbl

1.1

Hayunbiii meton
MTO3HAHHUS PUPOIbI

4

®dusuka — pyHIaMeHTalIbHAs HAyKa

o nnpupoje. HayuHbIil METOT TO3HAHUS
Y METOJIbI UCCIICIOBaHUS (PU3NUECKHIX
SIBJICHUU.

DOKCIEPUMEHT U TEOpUs B MPOIECCe
nmo3HaHus nmpupobl. Habmonenue u
AKCIIEPUMEHT B (PUBHKE.

CnocoOb1 n3MepeHus (U3NIECKUX
BEJINYMH (aHAJIOTOBBIE U ITU(POBHIE
U3MEpUTEIbHBIE PUOOPHI,
KOMITbIOTEPHbIE JATYMKOBBIE CUCTEMBI).
[TorpemHocTH U3MepeHH HU3UIECKUX
BEJIMYMH (a0COIOTHAS U
OTHOCHUTEJIbHA ).

MonenvupoBanue GU3NUECKUX SBJICHUN
U MIPOIIECCOB (MaTepuaibHas TOUKa,
a0COIOTHO TBEPIOE TENO, UAcATbHAS
’)KUJIKOCTh, UJICaJIbHBIN I'a3, TOUYCUYHbBIN

3apsin). ['unore3a. @u3nvecKkuii 3aK0H,

VYyacTtue B AUCKYCCUH O POJIU
dbuznyeckoit Teopur B GopMUpOBaHUHT
IpeCTaBICHUN O (PU3HUECKON KapTUHE
MHUpa, MecTe (PU3NUECKON KapTUHBI
MUpa B 0011EM PsATy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEICTABICHUH
0 MpHUpPO/IE.

N3ydeHne NoHITUN «TUNIOTE3a»,
«(puzmueckuii 3aK0H», «puznIecKas
TEOPHUSI».

PaccMoTpenue rpaHul] IpUMEHUMOCTH
(bu3nYeCcKrX 3aKOHOB.

CpaBHeHHe U3MepeHui GU3NIECKUX
BEJIMYMH TIPU TTOMOIIN aHAJIOTOBBIX U
IU(QPOBBIX U3MEPUTETHHBIX TPUOOPOB,
HanpuMep, IPU U3MEPEHUH CUITBI TOKA U
HaANPSDKEHUS B T[T MMOCTOSTHHOTO TOKA
IIPY TIOMOIITM AaHAJIOTOBBIX M IIU(PPOBHIX
WU3MEPUTENIbHBIX MPUOOPOB.
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IPaHUIIbI €70 MPUMEHUMOCTH.
dusnyeckas Teopusl.

Ponb u mecTo puzuku B popMupoBaHumn
COBPEMEHHOM Hay4YHOW KapTUHBI MUPA,
B IIPAKTUYECKOMN AESATENBHOCTHU JIHOIEH

OcBoeHue crocOOOB OIIEHKH
IIOTPEIIHOCTEN U3MEPEHUN.

OcBoeHME OCHOBHBIX TPUEMOB PaOOTHI
¢ udpoBoit TabopaTopueii 1Mo GhusnkKe,
HanpuMep, IpU U3MEPEHUHN (PU3NIECKIX
BEJIMYMH TIPU MTOMOIITH KOMITHIOTEPHBIX
JATYNKOB

Hroro no pasaeay

Pa3znen 2. Mexanuka

2.1

KunemaTtuka

MexaHnuecKoe ABUKEHHUE.
OTHOCUTENIBHOCTh MEXaHUYECKOTO
nexeHus. Cucrema oTcyéTa.

[Ipsimast u 0OpaTHast 3aJ1a4yu MEXaHUKHU.
Pannyc-BexkTop MaTepuaibHOM TOUKH,
€ro MPOEKIIUU HA OCU CUCTEMBI
KOOpJHHAT. TpaeKkTopusi.
[lepemenienue, CkOpoCTh (CpeaHsis
CKOpPOCTbh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MAaTEPUATbHON TOUKH, UX
MPOEKIMH HA OCU CUCTEMBI KOOPIUHAT.
CroxeHue nepeMenieHnii u CI0KEeHHe
CKOpPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE
MPSAMOJIMHEUHOE IBUKECHUE.

3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH,
YCKOPEHUS U ITyTH MaTEPUAIIbHON TOYKU
OT BPEMEHH U UX TpaduKHu.

[IpoBeneHre KOCBEHHBIX U3MEPEHNUIN
MTHOBEHHOM CKOPOCTU U YCKOPEHHS
T€JIa, B TOM YUCJIC YCKOPEHUS
CBOOOTHOTO TIAJICHUS, IPOBEICHUE
MCCIIEIOBAHUS 3aBUCUMOCTEN MEXKITY
bu3nYeCcKUMHU BeIMUUHAMU (TTyTH OT
BPEMEHHU ITPU PABHOYCKOPEHHOM
JIBU>KCHUH ) U OTIBITOB T10 MMPOBEPKE
MPEJIOKEHHOMN TUIIOTE3bI IIPU
W3YYEHHUH PABHOYCKOPEHHOTO
NPSIMOJIMHEWHOTO ABUKEHUSI,
JBIOKCHUS Tejia, OpOIIIEHHOTO
TOPU30HTAIBHO, IBUKEHUS TEJIa 10
OKPY>XKHOCTH C IMIOCTOSIHHOM 10 MOJTYJIIO
cKkopocThio. OnpesiesieHue
a0COTIOTHBIX M OTHOCUTEIIBHBIX
MOTPEIIHOCTEU
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CBoOoHOE TazieHne. Y CKOpeHue
cBOOOAHOTO MajieHus. J{BrkeHue Tena,
OpOILIEHHOTO MO YTJIOM K TOPU30HTY.
3aBUCHUMOCTh KOOPJIMHAT, CKOPOCTH U
YCKOPEHHUSI MaTEPUAIbHON TOUYKHU OT
BPEMEHU U UX IpauKH.
Kpusonunennoe asrxenue. /[Bmxenue
MaTepUAIIbHONW TOYKH 110 OKPYKHOCTH.
YrnoBas u nuHEHas CKopocTs. [lepron
Y 9acToTa oOpalleHus.
LlenTpocTpeMuTeIbHOE (HOPMAJIBHOE),
KacaTeJabHOE (TaHTE€HIIUAIBHOE) U
MOJIHOE YCKOPEHUE MATEPHUAITBHOU
TOYKHU.

TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKUE TIPOLIECCHI:
CIIUJIOMETP, ABUKEHUE CHAPSIIOB,
LICTIHBIE, IECTEPEHYATHIE U PEMEHHBIE
nepeaadn, CKOPOCTHbIE JTU(THI

U3MEpPEeHUM (PU3NUECKUX BEJIMUHMH.
OneHka rpaHul] NOrPEeIIHOCTEN.
N3ydyeHne Moaenu CUCTEMBI OTCYETA,
CpPaBHEHME IIyTEH, TPACKTOPUH,
CKOpPOCTEHN ABUKEHHUS OJHOTO U TOTO XKE
T€JIa B pa3HbIX CUCTEMAaX OTCUYETa.
AHaJIN3 pa3HbIX CIIOCOOOB
VICCIICIOBAHUS JBUKCHUU.
PaccMoTpenue npenenbHoro nepexona
Y U3MEPEHUE MTHOBEHHOW CKOPOCTH.
MopenupoBanue nmpeoopa3zoBaHus
JIBIDKEHUM C MCIIOJIL30BaHUEM
MEXaHHU3MOB, U3yUYCHHE
npeoOpa3oBaHusl YIIIOBOW CKOPOCTH B
peIyKTOpE.

AHaJIN3 HaIIPaBIICHHUS] CKOPOCTH

MpU ABUKEHHUU IO OKPYKHOCTH.
Pemienue pacu€THbIX 3a/1a4 € SIBHO
3aJJaHHON 1 HESIBHO 3aJITaHHOU
(bU3HYECKOM MOJIEIBIO C
MCMOJIb30BaHUEM OCHOBHBIX

3aKOHOB U (hOPMYJT KUHEMATHUKH.
Pemienne kauecTBEHHBIX 3a/1a4,
TPEOYIOIUX TPUMEHEHUS 3HAHU N

110 KHHEMAaTHKE.

OOBsICHEHUE YCTPOICTBA U MPUHIIUIIA
JEUCTBUS CIUOMETPA, LICTTHBIX,
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HIeCTEPEHYATHIX U PEMEHHBIX IIepeaay,
CKOPOCTHBIX JTU(TOB.

OOBbsicCHEHUE IBMXKEHHS CHAPSIIOB.
OnpeneneHue yciaoBU IPUMEHUMOCTH
Mojiesel (PU3MUECKUX TN U IPOLECCOB
(sBNIEHMI ): MaTepHUaIbHas TOUYKA,
PaBHOYCKOPEHHOE JBUKEHUE,
CBOOOIHOE MaJCHHUE.

Hcnons3zoBanue I T-rexHonornii

pu paboTe ¢ TONOJIHUTEIbHBIMU
WMCTOYHUKAMU UH(HOPMAITUH 110

TeMe, UX KPUTUUECKUHN aHaTIU3 U
OILIEHKA JJOCTOBEPHOCTH

2.2

JlnHamuka

ITepBbiii 3ak0oH HproTOHA.
NuepumnanbHbie CUCTEMBI OTCUETA.

[TpuHumn oTHOCUTENBHOCTH [ anuies.

HeunepunansHbie CUCTEMBI OTCUETA
(ompenenenue, NpUMeEpHI).

[IpoBeneHre KOCBEHHBIX U3MEPEHUN
PAaBHOJEHUCTBYIOLIEN CHJI U
Kod(pdueHTa TpEHUsI CKOJIbKEHNUS,
IIPOBEJICHUE UCCIIEIOBAHNUS
3aBHCHUMOCTEH (PU3NYECKUX BETUYUH
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Macca tena. Cuna. [Ipunuun
CYTNIEPIIO3ULIMH CHJL.

Bropoi 3akon HeroToHa

JUIS. MATEPUATIBHOM TOUYKHU.

Tperui 3akoH HeroToHa 1151
MaTepUAIIbHBIX TOYECK.

3aKOH BCEMHPHOTO TATOTEHHUSI.
DKBHUBAJIEHTHOCTh T'PABUTAIITMOHHOMN 1
WHEPTHOU MACCHI.

Cuna TsxecTu. 3aBUCHUMOCTD YCKOPEHUS
CBOOOJIHOTO MaJICHUS OT BHICOTHI HaJ]
MMOBEPXHOCTHIO TUIAHETHI U OT
reorpaduyeckoi mupoThl. [|BrkeHne
HEOECHBIX TEJT U UX CITyTHUKOB. 3aKOHBI
Kennepa. IlepBast kocmuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Bec Tena, IBMKYyIIErOCs ¢ YCKOPEHUEM.
Cuna tpenus. Cyxoe tpenue. Cuiia
TPEHUSI CKOJIBXKEHUS U CUJIA TPEHHS
nokosi. Koappunuent tpenns. Cuna
CONPOTHUBJICHUS TP IBUKEHUHU TENA B
AKUJAKOCTH UJTU Ta3e, €€ 3aBUCUMOCTh OT
CKOPOCTH OTHOCHUTEIBHOTO

JIBUKEHUS.

JaBnenue. ['napocrarndeckoe
nasnenne. Cuna Apxumena.
TexHuueckne ycTpoucTaa

(cun ynpyrocTtu, BO3HUKAIOIIUX B
npyXKUHE U PE3UHOBOM 00pasiie, OT Ux
nedhopMaIim) 1 OMBITOB I10 TPOBEPKE
MIPEIOKCHHOM TUTTOTE3bI TP U3yYECHUN
JBUKEHHS OpYyCKa M0 HAKIOHHOU
MJIOCKOCTH, IBMKEHUS CUCTEMBI
CBSI3aHHBIX TeJl, ehopMaIuu Tedl.
Omnpenenenne abCOMOTHBIX U
OTHOCHUTEIIbHBIX TOTPEITHOCTEN
MU3MEpPEeHUI (PU3MUECKUX BEJIMUH.
OrieHKa TpaHUI] MOTPEITHOCTEH.
HccnenoBaHue TBUKCHHSI CUCTEMBI TE,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON depe3
N€rkui  ONOK, JBWXKEHHS Opycka TIo
HAKJIOHHOM TUIOCKOCTH C TIEPEMEHHBIM
KOO(PPUIMEHTOM TpEHUs], JIBUIKEHUS
rpy3a Ha Bally C TPCHUEM.

HaGmionenne  naBWwxeHus  Ten B
WHEPIUANBHBIX W HEWHEPIHMATbHBIX|
cucTeMax OTcuéTa, HampuMmep, KadeHHUs
IBYX LWJIUHAPOB WJIA IIAPOB Pa3HOH
Macchl C OJWHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIEHO HEWHEPIHUATHHOM
CUCTEMBI OTCUETA.

W3ydeHne neHTpoOSKHBIX MEXaHU3MOB.
CpaBHEHHE CUJI TPEHUS TIOKOSI, KAaueHUS
Y CKOJILKCHUSI.
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N TCXHOJIOTUYCCKHUC ITPOLCCCHI:
IMOJIIUITHUKH, ABHXCHHUC
HCKYCCTBCHHBIX CITYTHHKOB

Penienue pacu€THbIX 3a/1a4 € SIBHO
3aJITaHHOM U HEABHO 3aJaHHOU
buznyecKoil MOAEIBIO C
HCITOJIb30BAaHHEM OCHOBHBIX 3aKOHOB U
dbopMyJl KHHEMAaTUKU U TUHAMUKH.
Pemenne kauecTBEeHHBIX 3a/a4,
TPEOYIOITUX TPUMEHEHHMS 3HAHUH 110
KUHEMAaTHKE U JUHAMHUKE.

OOBsiCHEHUE YCTPONCTBA M IPUHITUIIA
JICUCTBUS HOAIIUITHUKOB.

OObsiCHEHUE JBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Ornpenenenue ycaoBUd IPUMEHUMOCTH
Mojieel PU3NUECKUX TeJl U MPOIECCOB
(sBNEHUI ): MHEpLIMAIbHAS CUCTEMA
OTCu€Ta, MaTepUaIbHAS TOUYKA,
abCoMIOTHO yripyras nedopmarius.
BrimonHenune yueOHbIX 3aaHHMA

Ha aHaJIU3 MEXaHUYECKUX MPOILIECCOB
(sIBJIEHUIT) C UCTIOJIb30BAHUEM
OCHOBHBIX ITOJIOKEHUH 1 3aKOHOB
JWHAMUKU: Tpu 3akoHa HerotoHa,
MIPUHIIAI OTHOCUTENIBHOCTH [ asuies,
3aKOH BCEMHUPHOI'O TATOTEHUS.
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Craruka TBEPAOTO
Tena

AOGCOIOTHO TBEPIOE TETIO.
IToctynarenbHOE U BpalllaTeIbHOE
JIBUYKEHUE TBEPIOTO Tesia. MOMEHT
CHUJIBI OTHOCHUTEIBHO OCH BPAILICHUS.
IInego cumbl. CnokeHue CHl,
MPUJIOKEHHBIX K TBEPIOMY TEILY.
IlenTp TsKECTH TENA.

VY ciioBust paBHOBECHUS TBEPIOTO TENA.

KPOHILUTENH, CTPOUTEIILHBINA KPaH,
peLIETYaThle KOHCTPYKIUN

[IpoBeneHune nccnenoBaHus yCIOBUN
paBHOBECHS TBEPIOTO TENA, HMEIOLIETO
OCh BpalllEHHUsI; KOHCTPYUPOBAHUE
KPOHIITEMHOB U PACUET CHUJI
YOPYTOCTH; U3yYEHUE YCTOMUMBOCTH
TBEPJIOTO TEJIA, UMEIOLIETO IIOIAAb
OTIOPBI.

Pemenue pacu€rHbixX 3a1a4 ¢ ABHO
3aJJaHHOW U HESBHO 33IaHHOM
(bU3NYECKON MOJIEIIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopMyI1 CTaTHKHU.

Pemienne kauecTBEHHBIX 3324,
TpeOYIOLINX TPUMEHEHUS 3HAHU I

IO CTaTHUKE.

OOBbsicCHEHUE YCTPOMCTBA U MIPUHIIUIIOB
JIEVCTBHS KPOHILITENHA, CTPOUTEIBHOIO
KpaHa, pelETYaThIX KOHCTPYKIUH.
Onpenenenve ycioBUi MPUMEHUMOCTH
Mojenet GU3nYecKux Tell: adCOIOTHO
TBEPAOE TENO.

Boimonnenue yueOHBIX 3aJjaHUld  HA
aHAJIN3  MEXAHWYECKHX  MPOLECCOB
(sIBNIEHUI1) C UCTIOIB30BAHUEM OCHOBHBIX
MOJIO’KEHHUI U 3aKOHOB CTaTUKU: YCIIOBUS
paBHOBECUS TBEPIOIO TeJIa
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3aKOHBI COXpaHCHH B
MCXAaHUKE

Nmnynbc MaTepuanbHOM TOUYKH,
CHUCTEMBI MaTEPUAIIBHBIX TOUEK. L{eHTp
MacC CUCTEMbI MaTEpPUAIIbHBIX TOYEK.
Teopema 0 IBMKEHUHU LIEHTPA Macc.
Nmnynbe cuiibl 1 13MEHEHUE UMITYJIbCA
Tena.

3aKOH COXpaHEHHUs UMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

MoMeHT nmnyJsibca MaTepUaIbHON
ToukH. [ IpeacraBnenne o coxpaHeHnH
MOMEHTA UMITYJIbCA B IEHTPAJIBHBIX
TIOJISIX.

Pabota cuiipl Ha MajOM M Ha KOHEYHOM
nepemMetenunu. ['padpudeckoe
npecTaBieHre paboThl CUITBI.
MoOIIHOCTh CHUJIBI.

Kunernueckas sHeprust MaTepuaibHON
Touku. Teopema 00 U3MEHEHUU
KUHETUYECKOU IHEPIUU MaTepUAIbHON
TOYKH.

IloTeHIMaNIbHBIE U HETTOTEHIIMAJIBHBIE
cuibl. [loTeHIManbHas SHEPrusl.
[loTeHUMaNbHAS SHEPTUS YIIPYTO
nehopMUPOBAHHON TIPYIKUHBI.
[ToreHumanbHas SHEPTUA TEA

B OJTHOPOJTHOM I'PABUTALIMOHHOM IIOJIE.
[ToreHmanbHas Y3HEprus Tea

[IpoBeneHre KOCBEHHBIX U3MEPEHUIN
UMITYJIbCA TeJla, KWHETUYECKOU U
MOTEHIIUAJIBHOM SHEPTUU TeJa,
MOIITHOCTH CHUJIbI; IPOBEJACHUE OMBITOB
10 ITPOBEPKE MPEIJI0KEHHON TUITOTE3bI
MIPU U3YYEHUH PAaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO IBYKCHHUSI U
B3aUMOJIENCTBUS TEII.

OmnpeneneHue aOCONMIOTHBIX U
OTHOCHUTEJIBHBIX MOTPEITHOCTEMN
U3MEpPEHUN PU3NUECKUX BEIIMUUH.
OneHka rpaHul] NOrPEeIIHOCTEN.
[IpoBeneHue dKCrIepuMEHTa 1Mo
CpPaBHEHUIO M3MECHEHUS UMITYJIbCa Tejla
C UMITYJIbCOM CHJIbI, U3BMEHEHUS
MOTEHIIUAIBHOM SHEPTUHU MIPY>KUHBI C
paboToii cuibl Tpenus. MccnenoBanue
COXpaHEHUSI UMITYJIbCA MPU YIIPYTOM
B3aMMO/ICHCTBUH, COXPAHCHHS YHEPTUH
py cBOOOAHOM IMaJCHUH.
Onpenenenre padOThl CUITBI TPEHUS
IIPYU JBIKEHUU TeJla TI0 HAKJIOHHOU
INIOCKOCTH.

Habmaronenue u o0bsIcHEHNE
PEaKTUBHOTO JIBUKEHUS.

Pemrenue pacu€THBIX 3a1a4 € SIBHO
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B IPAaBUTAL[MOHHOM I10J1€ OJJHOPOIHOIO
niapa (BHyTpH U BHE 11apa).

Bropas kocMuueckas CKOpOCTb.

TpeTpss KOcMHUYECKast CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMAIBHBIX CHII

C U3MEHEHUEM MEXAHUYECKON YJHEPTUN
CUCTEMBI TeJl. 3aKOH COXPAaHEHHUS
MEXaHMYECKON IHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.
YpaBHenue bepHyuum U nacaIbHOU
KUJKOCTH Kak CJIEICTBUE 3aKOHA
COXpPAaHEHUS MEXaHUYECKOU YHEPTUH.
TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKUE ITPOLIECCHI: IBUKECHUE
PaKeT, BOAOMET, KONED, MPYKUHHBIN
MIUCTOJIET, TUPOCKOIL, (PUTypHOE KaTaHHE
Ha KOHbKAx

3aJITaHHON U HESIBHO 3aJaHHOU
buznyeCcKoil MOAEINBIO C
UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopMyIJ1 MEXaHUKH.

Penienue kauecTBEHHBIX 3aj1a4,
TPeOYIOLIMX TPUMEHEHUS 3HAHU I

110 MEXaHUKE.

OObsicCHEHUE TPUHITUIIOB ACHCTBUS
BOJIOMETA, KONEpPA, MPYKUHHOTO
MACTOJIETA, TUPOCKOMIA.

OObsicHEHUE ABUKEHUS PAKET,
(GbUrypHOTO KaTaHUs HA KOHbKaX.
Ornpenenenue ycaoBUid IPUMEHUMOCTH
Moesnel GU3NUECKUX Tell U POLIECCOB
(stBIEHMIT): aOCOTIOTHO YIIPYTO€ U
a0COJIFOTHO HEYNPYroe CTOJKHOBEHHS.
BrimotHeHre yueOHBIX 3a1aHUi Ha
aHaJu3 MEXAaHUYECKHUX MPOIECCOB
(sIBNIEHUI1) C UCTIOJIB30BAaHUEM 3aKOHOB
COXpPaHEHUS] B MEXAHUKE: 3aKOHbI
COXpaHECHUS UMITYJIbCA U MEXaHUYECKOMN
DHEPTUH, CBA3b PAOOTHI CUIIBI C
W3MEHEHHEM MEXaHUUYECKOUN IHEPTUn
Tena.

Hcnonp3oBanue IT-rexnonornii npu
paboTe ¢ AOMOJHUTEIbHBIMU
MCTOYHUKAMU HH(POPMAIIUH TI0 TEME,
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UX KPUTUYECKUH aHAJIU3 U OLICHKA
JOCTOBEPHOCTH

Hroro no pasaeay

30

Pasnen 3. MoJiekyasipaasi pusuka u TepmMo

ANHAMHKA

3.1

OCHOBEI
MOJIEKYJISIPHO-
KUHETUYECKON
TEOPUH

12

OCHOBHBIE OJIOKEHUS MOJIEKYJISIPHO-
kuHeTndeckon Teopun (MKT), nux
onbITHOE 000ocHOBaHUE. J{uddy3us.
bpoyHnoBckoe nBuxkeHuE. XapakTep
JBUKEHUS U B3aUMOJICHCTBUS YaCTHI]
BelecTBa. Mojienu CTpoeHus ra3os,
KUJIKOCTEH U TBEPABIX TET U
00BSCHEHHE CBOMCTB BEIIECTBA HA
OCHOBE 3THX MoJenen. Macca u pa3mepsl
MOJIEKYJ (AaTOMOB).

KonnuectBo BemecTsa.

[TocTostHHast ABorapo.

TemnoBoe paBHOBecue. Temrieparypa u
criocoOb! e€ u3mepenus. [lkana
temreparyp Llenbcus.

Monenb uaeajapbHOTO ra3a B
MOJICKYJISIPHO-KHHETUUECKON TEOPHU:
YaCTHUIIBI Ta3a JIBHXKYTCSI XaOTUUECKHU U
HE B3aUMOJICUCTBYIOT APYT C APYTOM.
["a30BbI€ 3aKOHBI. Y paBHECHUE
MenneneeBa—Knanelipona. AGCOIIOTHAS
TeMreparypa (IKana TeMIeparyp
KennBuna). 3akon JlaibToHa.

[IpoBeneHne n3MepeHnil napaMeTpoB
ra3a, NpoOBEJICHUE HCCIIEI0BaHUN
3aBUCUMOCTEH (U3MUECKUX BEINIUH U
ONBITOB MO MPOBEPKE MPEAJIOKEHHON
TUITOTE3bI IIPU U3YUYEHHUH YCTAaHOBJICHUS
TEIUIOBOTO PABHOBECHSI U U30MPOLIECCOB
B razax.

Omnpenenenne abCOMOTHBIX U
OTHOCHUTEIBHBIX MOTPEITHOCTEN
U3MEPEeHUM (PU3NUECKUX BEJIMYUHH.
OueHka rpaHull MOTrPEUIHOCTEM.
DKclepuMeHTalbHas MPOBEpKa
YpPaBHEHUSI COCTOSHUS UACATBHOTO rasa.
N3yueHne Moieeil: IBUKEHUS YaCTHII
BEIIECTBA, OPOYHOBCKOTO JBUKEHUS.
onbiTa llITepHa, KpUCTALTNYECKUX
PEIETOK.

Pemienune pacy€THbIX 3a/1a4 C IBHO
3aJITaHHOU U HESIBHO 3aJIaHHOU
(bU3UYECKOM MOJIENBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmMyT MONIEKYIISIPHOU (PU3UKH.
Pelienrie kaueCTBEHHBIX 3a71a4,
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N3onponeccs! B uAcaIbHOM rase ¢
MIOCTOSIHHBIM KOJIMYE€CTBOM BEIIECTBA.
['paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMA, U30X0Pa,
n3obapa.

CBsi3b MKy TaBJICHUEM U CPEJIHEH
KUHETUYECKOU SHEPTUEN
MOCTYNATEIbHOIO TETIOBOTO JBHKCHUS
MOJIEKYJI U€aIbHOTO ra3a (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO- KHUHETUYECKON
TEOPHUH UJICATTLHOTO Ta3a).

CBs13b a0COMIOTHOM TEMIIEPATYPBI
TEPMOJIMHAMUYECKON CUCTEMBI CO
CpEIHEN KNHETUYECKON DHEPTUEH
MOCTYNATEIbHOIO TETJIOBOTO JBHKCHUS
e€ YacTHIl.

TexHuueckune ycTpoucTsa u
TEXHOJIOTUYECKNE MPOIIECCHI:
TEPMOMETP, OAPOMETP, OTyICHUE
HaHOMaTEpHUaJIOB

TPeOYIOLIMX MPUMEHEHUS 3HAHU N

10 MOJIEKYJISIPHOM (pU3HUKE.
OObsicCHEHUE YCTPONCTBA U IPUHIIUIIA
JEHUCTBUS TEPMOMETPA, bapoMeTpa.
OObsiICHEHUE TTOJTYYECHUS
HaHOMAaTEpPHaJOB.

Ornpenenenue ycaoBUid NPUMEHUMOCTH
Mojiesel (U3MUeCcKUX TN U MPOLECCOB
(s1BIeHMI): MoJienel ra3a, JKUJKOCTH U
TBEPIOTO (KPUCTAIUIMYECKOTO) Tea,
UJ1CaJIbHOIO rasa.

BrlinonHenne yueOHbIX 3aaHMi

Ha aHaJIN3 TETUIOBBIX IIPOLIECCOB
(sBAEHUI) C HCMOIB30BAHUEM
OCHOBHBIX TonoxxkeHudr MKT u
3aKOHOB MOJIEKYJISIPHOMN
bu3uKu: CBSI3b  JIaBJICHUSA
UJICAJIbHOTO ra3a co CpeIHEN
KMHETUYECKOW YHEPTUEN TETIIIOBOTO
JBH>)KCHUS U KOHLIEHTpaLUeEn €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPBI BELIECTBA
CO CpEeIHEN KMHETUYECKOU SHEPTUEN
TEIIOBOIO IBUXKEHUS €r0 YaCTHL], CBS3b
JIABJICHMS NICAJIBHOTO ras3a ¢
KOHIICHTPALMEN MOJIEKYJI ¥ €r0
TEMIIEpaTypou, ypaBHeHNE MeHneneeBa—
Kianeiipona
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32

TepMmoauHamuka.
TemnoBbIe MAaINHEL

18

Tepmoannamuueckas (T/]) cuctema.
3ajaHue BHEIIHUX YCIOBUM IS
TEPMOJAUHAMUYECKON CUCTEMBI.
BHeninue v BHyTpeHHUE apAMETPBI.
[TapameTpbl TEpMOAMHAMUYECKOM
CUCTEMBI KaK CpEJHUE 3HAUEHUS
BEJINYMH, ONIMCHIBAIOIINX €€ COCTOSTHUE
Ha MUKPOCKOITMYECKOM YPOBHE.
HyneBoe Hayasio TepMOAMHAMUKU.
Camonpoun3BoibHas pejakcaius
TEPMOJIMHAMUYECKON CUCTEMBI K
TEIJIOBOMY PAaBHOBECHIO.

Mopenb naeanbHOTo rasa B
TEPMOJMHAMUKE — CUCTEMA YPaBHEHU:
ypaBHeHHne MeHneneeBa—Knaneiipona u
BBIpaXKEHUE JIJIs1 BHYTPEHHEU SHEPTUH.
VY ci10BUS NPUMEHUMOCTH 3TOM MOJIEIIN:
HU3Kasi KOHIIEHTPAIUs YaCTHIl, BBICOKHE
TeMmnepaTypbl. Beipaxenue s
BHYTPEHHEW HEPTUU OJHOATOMHOTO
UJI€aJbHOIO rasa.

KBa3zucratuueckue v HECTaTUYECKUE
IIPOLIECCBI.

DneMeHTapHas paboTa B
TepMoJMHaMuKe. Berauciaenue padoTsl
1o rpaduky mpoiiecca

N3mepenue yaenbHOl TEeMI0EMKOCTH
pa3HBIX BEIIECTB, UX CPAaBHEHHE,
MIPOBEJICHUE UCCIICIOBAHUI
3aBUCUMOCTEH (PU3MUECKUX BEINIUH U
OTIBITOB MO MPOBEPKE MPEAI0KEHHON
TUIIOTE3bI NIPU U3YUYEHHUH MPOIIECCOB
TEIMI000MeHa 1 aIuadaTHOTO TIpolecca.
Onpenenenre aOCOTIOTHBIX U
OTHOCHUTEIBHBIX MOTPEITHOCTEN
U3MepeHuN PU3NUECKUX BEJTUYHH.
O1eHKa rpaHuIl MOTPEITHOCTEH.
N3ydenune B3anMOCBS3U SJHEPTUU
MEKMOJIEKYJISIPHOTO B3aUMO/ICCTBUS U
TEMIEPATYPhI KUTICHUS AKUJTKOCTEH.
HN3y4yeHue TEIUIOBBIX IBUTATEIIEH C

M CIIOJIb30BaHUEM KOMITBIOTEPHBIX
MOJEJICH.

WccnenoBanue pa3HbIX CIoCOOOB
W3MEHEHUs] BHYTPEHHEN SHEPTrUH.
Pemenue pacu€THbIX 3a/1a4 € IBHO
3aJITaHHOU ¥ HESIBHO 3aJIaHHOU
(bU3NYECKOM MOJIEIIBIO C
HCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB 1
dbopmys1 MOJEKYISIpHON (DU3KKU U
TEPMOJIMHAMUKH.

Pemnrenne kaueCcTBEHHBIX 3a/1a4,
TPeOYIOITUX TPUMEHEHUS 3HAHUM

50




Pabouas nporpamma | @usuka. 10—11 kimaccel (yrayOonéHHbBIN YpOBEHB) 2 roja

Ha pV-auarpamme.

Tennonepenaya Kak crnocod U3MEHEHUS
BHYTPEHHEW dHEPTUU
TEPMOJIMHAMHUYECKON CUCTEMBI O€3
coBepiieHus padoTsl. KonBekims,
TEIUIONPOBOAHOCTD, U3ITyUYECHHE.
KonunuectBo Tennotsl. TennoéMKocTh
Tena. Y aenbpHas U MOJIsIpHas
TEIJIOEMKOCTH BEILIECTBA. Y PAaBHEHUE
Matiepa. Y aenbHas TEII0Ta CrOPaHus
TOIIMBA. Pacuér Konn4ecTBa TemIOThI
npu termonepenaye. [lonstue 06
aguabaTHOM Tporiecce. I1epBrlii 3akoH
TEPMOJIUHAMUKH.

Bnyrtpennss sueprus. Konnuectso
TEIUIOTHI U paboTa KaKk MEPhl U3BMEHEHUS
BHYTPEHHEUN YHEPIUU
TEPMOJMHAMUYECKON CUCTEMBI.
BTopoii 3aK0H TepMOAMHAMUKHY 151
PaBHOBECHBIX ITPOLIECCOB: YEPE3
3aJJaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJMHAMUYECKON CUCTEMBI
MPOXOJIUT €TMHCTBEHHAs ainadarta.
AOGcoitoTHas TemMmeparypa.

BTopoii 3aK0H TepMOAMHAMUKY JJIs1
HEPABHOBECHBIX MPOLIECCOB:
HEBO3MOXHO NEPEATh TEIJIOTY

10 MOJIEKYJISIpHOU (hU3MKe U
TEPMOIMHAMUKE.

OObsicCHEHUE YCTPONCTBA U IPUHIIUIIA
JEUCTBUS XOJIOAUIbHUKA,
KOHJIUIIMOHEPA, TU3ETBHOIO U
KapOIOpaTOPHOTO JBUTATENCH, TApOBOI
TypOUHBI.

OObsicHEHUE TIOJTYYEHHS] CBEPXHU3ZKUX
TEMIEPATyp, YTHUIN3AUHA «TEILIOBBIX)
OTXOJIOB C UCIIOJB30BaHUEM TEIIOBOTO
HAacoca, yTUIN3aluu OMOOPTaHUIECKOTO
TOILJIMBA JIJIsl BHIPAOOTKHU «TEIJIOBOM» U
AIIEKTPOIHEPIUH.

BrinosnHeHne y4eOHBIX 3aaHUN

Ha aHaJIu3 TETUIOBBIX MPOIIECCOB
(sIBTIEHHUI1) C UCTIOJIB30BAHUEM
0CHOBHBIX nTo10keHni MKT u 3ak0HOB
MOJIEKYJIIPHOM (PU3HUKHU U
TEPMOJMHAMUKU: TIEPBBIN 3aKOH
TEPMOJUHAMUKHU, 3aKOH COXPAHEHUS
SHEPIruu B TEIUIOBBIX MpoIlleccax.
Hcnonp3oBanue [ T-rexnonoruu

pu paboTe ¢ TOTOJTHUTETLHBIMU
UCTOYHUKAMU UH(OPMALIUU IO TEME,
VX KPUTUYECKUH aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH.
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oT OoJiee XOJIOAHOTO Tena K OoJee
HarpeToMy 0e3 KOMITeHCAIluU
(Knaysuyc). Heo6patumocTs
MIPUPOJTHBIX TIPOIECCOB.

HpI/IHHI/IHBI HCﬁCTBHH TCIIJIOBBIX MAIlINH.

KIII.

MakcumanbHoe 3HaueHue KIT/I.
uki KapHo.

DKOJOTMYECKUE ACTICKThI

HCIIOJIB30BaHU TCIIJIOBBIX ﬂBHFaTeHeﬁ.

TemnoBoe 3arpA3HEHUE OKPYKAIOIIEN
Cpenbl.

TexHuueckune ycTpoucTsa u
TEXHOJIOTUYECKHUE MTPOLIECCHI:
XOJIOAUIIBHUK, KOHIULIOHED,
JN3EIbHBIN U KapOopaTOPHBIN
JBUTATENH, NTapoBasi TypOUHa,
IIOJIy4YEHHE CBEPXHU3KUX TEMIIEPATYP,

33

ArperaTHblie
COCTOSIHMSI BELIECTBA.
da30BbI€ NTEPEXOABI

10

[Tapoo6pa3oBanue v KOHICHCAIIHS.
Hcmapenue u kurienue. Y geibHas
TeII0Ta MapooOpa3oBaHuUs.

HacrlleHHbIE M HEHACHIIICHHBIC ITapbI.

HaOironenue cBOCTB HACKIIIEHHBIX
apoB, MaJIbIX JAehopMaliuii,

IIPOBEJCHNE KOCBEHHBIX U3MEPEHUI
yIeIbHOM TETUTOTHI ILIABJICHHS JIbJIa,
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KauecTBeHHas 3aBUCUMOCTB IIJIOTHOCTH
Y JaBJIEHUS HACBIIEHHOTO apa oT
TEMIIepaTypbl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIEPATYPHI KUTIEHUS
OT J1aBJICHUS B JKUJIKOCTH.

BrnaxxHocTts Bozyxa. AGCOIIOTHAS U
OTHOCHUTENBbHAS BIIAXKHOCTb.

Teépnoe teno. Kpucrannuueckue u
amop¢Hbie Tena. AHU30TPOIHSI CBOWCTB
kpucrauos. [Lnasienue u
KpUcTajuM3anus. Y 1enbHas TernioTa
miaBiaeHus. Cyoammanus.
Hedbopmarnuu TBEPIOTO TENA.
Pactsxxenue u cxxkatue. Cnpur. Moaynnb
FOura. [Ipenen ynpyrux aedhopmarmii.
TerioBoe pacImpeHue XKUIKOCTEN U
TBEPJBIX TEN, 00bEMHOE U JIMHEIHOE
pacuIMpeHue.

[IpeoOpazoBaHue 3HEprUuu B pa30BbIX
nepexoiax.

YpaBHeHuE TEII0BOro Oanaxca.
IToBEpXHOCTHOE HATSIKEHHUE.
KoadduimeHT noBepxHOCTHOTO

aOCOIOTHOM BIIQYKHOCTH BO3/yXa,

K03 dUIIEeHTa TOBEPXHOCTHOTO
HaTsoKeHus, moayas FOura.

N3y4yenne 3aKkOHOMEPHOCTEN NCTIapEHUS
Y KATICHUSI )KUJIKOCTEH, B TOM YHCIIe
KHUTICHUS TTPU TTOHMKCHHOM JIaBJICHUH,
HarpeBaHMs U MJIaBJICHUS
KPUCTAJJTMYECKOTO BEILIECTBA,
KaWUISIPHBIX SIBJICHUNA, CMAYMBAHMUSL.
[IpoBeneHME OMBITOB C MBLTLHBIMU
IUIEHKAMMU.

HccnenoBanue Mmoaenu
HEHBIOTOHOBCKOMW KUKOCTH.
Pemenne pacu€THbIX 33124 C SBHO
3aJITaHHON U HESIBHO 3aJaHHOU
(bU3UIECKON MOJIEIIBIO C
UCITOJIb30BAaHUEM OCHOBHBIX

3aKOHOB U (POPMYJT MOJICKYJISIPHOM
(bU3UKY U TEPMOAMHAMUKH.

Pemenne kauecTBEeHHBIX 33714,
TPEOYIOIMNX TPUMEHEHUS 3HAHU T

10 MOJIEKYJISIpHOU (DpU3UKE U
TEPMOMHAMUKE.

OOBsiCHEHE OCHOBHBIX TIPHHIIUIIOB
CTPOCHUS KUIKUX KPUCTAIIIOB,
MOJTYYCHHS COBPEMEHHBIX MaTEPHAIIOB.
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HaTspkeHus. KanuiuisipHele SBJIeHMS.
JlaBiieHne o NCKPUBIEHHOU
ITIOBEPXHOCTBIO )KUIAKOCTH.

®opmyia Jlamaca.

TexHuyeckue ycTponcTsa u
TEXHOJIOTUYECKHUE ITPOLIECCHI: )KUAKNE
KpPHUCTaJUIbl, COBPEMEHHBIE MAaTEPUAIIBI

BrimonHenune ydeOHbBIX 3aqaHUi

Ha aHaJIn3 TETUIOBBIX IIPOLIECCOB
(sIBJIEHUI) C UCTIOJIL30BAHUEM
OoCHOBHBIX TTos10’keHU MKT 1 3akoHOB
MOJICKYJISIPHOM (pU3UKU U
TEPMOJUHAMUKU: CBS3b JABJICHUSA
UJICAJIbHOIO ra3a ¢ KOHIEHTpaKen
MOJIEKYJ U €T0 TEMIIEPATYPOH,
ypaBHeHUe MeHneneeBa—KnaneiipoHa,
NEepPBbIM 3aKOH TEPMOJUHAMHUKHU.

Hroro nmo pasneny 40
Pa3znea 4. JnexkTpoguHammuka
4.1 | DnexTpruyecKoe moie 22 DJIEKTpHU3aLMS TET U €€ NPOSIBJICHUA. [IpoBeaeHrE KOCBEHHBIX U3MEPEHUN U

OnekTpudeckuii 3apsia. /[Ba Buna
ANEKTPUYECKUX 3apsaaoB. [[poBogHuKH,
TURJIEKTPUKHU U MOJYIPOBOAHUKU.
DneMeHTapHbIN JIEKTPUYECKU 3aps.
3aKOH COXpaHEHUs dJIEKTPUIECKOTO
3apsna.

OTIBITOB I10 MPOBEPKE MPEATIOKEHHOM
TUIIOTE3bI IPU U3YUEHUU
B3aMMOJICHCTBUS 3apSXKEHHBIX Tell,
3apsijia KOHJIEHcaTopa,
MOCJIEI0BATEIBHOTO COSTUHEHUS
KOHJIEHCATOPOB.
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B3aumopeiictue 3apsaoB.

Toueunsle 3apsapl. 3akoH Kynona.
Dnextpuueckoe nose. Ero gerictaue

HA JJICKTPUUYECKHUE 3aPsiJIbL.
Hanpsok€HHOCTB 3JEKTPUYECKOTO TOJSL.
[TpoGnbIii 3apsia. Jluauu
HaINpsKEHHOCTH AJIEKTPUYECKOTO TTOJIS.
OnHOpPOIHOE ANEKTPUUECKOE TOJIE.
IloTeHuansHOCTD
AJIEKTPOCTATUYECKOrO ol PasHOCTH
MMOTEHIHAJIOB U HAIPSIKEHUE.
[TorenuuanbHas YHEPTUS 3aps1a

B DJICKTPOCTATHYECKOM TOJIE.
[ToTeHuua 3MeKTpOCTaTUYECKOTO OIS
CBs13b HANPSHKEHHOCTY MOJISA U Pa3HOCTH
MTOTEHIMAJIOB JJISl JIEKTPOCTATHYECKOTO
noJist (Kak OJTHOPOJHOTO, TaK U
HEOJHOPOJIHOTO).

[IpuHIMI Cynieprio3uuuu
AJIEKTPUYECKUX TIOJIEH.

[Tosie Toueunoro 3apsiaa. [lone
paBHOMEpPHO 3apsikeHHoM cdepsl. [Tone
PaBHOMEPHO 3apsKEHHOTO 10 00BEMY
mapa. [Tose paBHOMEpPHO 3apsKEHHOMN
O0eckoOHEe4YHOH IockocT. KapTruHbl
JIMHUM HaNpPsHDKEHHOCTU ITUX TIOJIEN U
SKBUIIOTCHIIMAIBHBIX TTOBEPXHOCTEU.

Omnpenenenne abCOMOTHBIX U
OTHOCUTEJbHBIX MOTPEUTHOCTEN
U3MEpPEeHUI (PU3NUECKUX BEJIMUHH.
OneHka rpaHul] NOrPEeIIHOCTEN.
HabGnronenue npeBpallieHus SHEPTUu
3apSKEHHOT0 KOHJIEHCATOPa B SHEPTUIO
U3JTy4YEeHUs CBETOIUOA, UCCIIEIOBAaHUE
pa3psiia KOHJIEHCAaTOpa Yepe3 pe3nCTop.
N3ydeHne 3aBUCUMOCTH
IIEKTPOEMKOCTH INIOCKOTO
KOHJIEHCATOpa OT IJIOIA 1

IJIACTHH, PACCTOSTHUS

MEXIY HUMHU U

JTUDJICKTPUYECKOU POHUIIAEMOCTH.
N3ydenue kapTuH JIMHUN
HAMPSHKEHHOCTH DJIEKTPUIECKOTO OIS
TOYEYHOTO 3apsia, PABHOMEPHO
3apsOKEHHOM c(pepbl, paBHOMEPHO
3apsKEHHOTO 1o 00BEMY 1apa,
PaBHOMEPHO 3apsKEHHOM OECKOHEUHOM
MJIOCKOCTH U SKBUTIOTCHITMAIBHBIX
ITOBEPXHOCTEMN.

Pemenne pacu€THbBIX 3a1a4 ¢ IBHO
3aJJaHHOW U HEABHO 3aJJaHHOU
(bU3UYECKOM MOJIEIIBIO C
UCITOJIb30BAHNEM OCHOBHBIX 3aKOHOB H
bopMyIT AIEKTPOCTATUKH.

PelieHre KkayeCcTBEHHBIX 33]1a4,

55




Pabouas nporpamma | @usuka. 10—11 kimaccel (yrayOonéHHbBIN YpOBEHB) 2 roja

[IpOBOTHHUKH B 3JIEKTPOCTATUIECKOM
noJie. Y cJI0BHE PaBHOBECHS 3apsiI0B.
JINDIIEKTPUKY B 3JIEKTPOCTATHYECKOM
nosie. Jluanektpuueckas
MPOHUIIAEMOCTh BEIIECTBA.
Konpgencarop. DnekTpo€MKOCTh
KOHJIEHCATOpa. DIEKTPOEMKOCTh
IJIOCKOTO KOH/IEHCATOPA.
[TapannensHOE cOeTUHEHHE
KoHJeHcaTopoB. [locnenoBarensHoe
COEIMHEHHE KOHJIEHCATOPOB.

9H€pI‘I/I}I 3apsPKEHHOI'O KOHACHCATOPA.

JIBr>KEeHHE 3apsyKEHHOM YaCTULbI B
OJIHOPOJHOM 3JIEKTPUUYECKOM TOJIE.
TexHu4YecKHne yCTpoucCTBa 1
TEXHOJIOTUYECKHUE TTPOIIECCHI:
AIEKTPOCKOII, 3JIEKTPOMETP,
ANEKTPOCTAaTUUECKas 3alluTa,
3a3eMJIEHHUE AIIEKTPOIPUOOPOB,
KOHJIEHCATOpBbl, TeHepaTop Ban

ne I'paada

TPeOYIOLIMX MPUMEHEHUS 3HAHU N

IO BJIEKTPOCTATHUKE.

OObsicHEHUE YCTpOICTBA U

MPUHIINIA AEHCTBUS AIEKTPOCKOIIA,
AIEKTPOMETPA, KOHAEHCATOPOB,
reneparopa Ban ne ['paada.
Oo6mbscHenne padboThl
AIEKTPOCTATUYECKON 3aIUTHI,
3a3eMJICHUS JIEKTPOIIPUOOPOB.
OnpeneneHue yciaoBUN NPUMEHUMOCTH
Mojene (PU3NISCKHUX TeJl: TOUYCTHBIN
3apsil, OAHOPOIHOE IICKTPUUECKOE
noJe.

BrinonHenue yueOHbIX 3ajaHUN Ha
aHaJIU3 JIEKTPUYECKUX IIPOLIECCOB
(sIBTIEHUI1) C UCTIOL30BAHUEM OCHOBHBIX
MOJIOKEHUM U 3aKOHOB
ANEKTPOAMHAMUKU: 3aKOH COXPAHEHHUS
ANEKTPUYECKOTO 3aps/ia, 3aKoH Kyrnona,
MOTEHIIUATBHOCTb
ANEKTPOCTATUYECKOTO OJISI, MPUHIIUI
CYHEPNO3ULINU AJIEKTPUUECKUX TTOJIEH.
Hcnons3oBanue IT-rexHonorni

pu paboTe ¢ TONOJTHUTEIbHBIMU
MCTOYHUKAMU UHGOPMAIIHH IO TEME, UX
KPUTUYECKUN aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH
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4.2

[TocTosiHHBIN
ANEKTPUYECKUH TOK

22

Cuna Toka. [TocTOIHHBINI TOK.
Y caoBus CyecTBOBaHUS MMOCTOSTHHOTO

QJICKTPHUYCCKOI'O TOKA. HMcTouyHukM TOKA.

Hanpsoxenue U u DJ1C &.

3akoH OMa JiJ14 yyacTka LeMHu.
DIIEKTPUYECKOE COTPOTUBIIEHUE.
3aBUCUMOCTb CONPOTUBIIEHUS
OJIHOPOJHOTO TPOBOJIHUKA OT €r0
JUTMHBI U TUIOLIAU ITONIEPEYHOTO
cedyeHus. Y 1eJIbHOE COMPOTUBIICHUE
BEILIECTBA.

[TocnenoBarenbHOE, apaLIeIbHOE,
CMEIIIaHHOE COEIMHEHUE MPOBOJHUKOB.
Pacyér pa3BeTBIEHHBIX JIEKTPUUECKUX
neneit. [Tpasuna Kupxroda.

PaGoTa anekTpruueckoro Toka.

3akoH Jxoynsa-JIenua.

MOUIHOCTh ANEKTPUUYECKOTO TOKA.
TenoBas MOIIIHOCTb, BbIACISIEMAs

Ha PE3UCTOpE.

OJ1C v BHyTpEeHHEE CONTPOTUBIICHUE
HMCTOYHUKA TOKa. 3akoH Oma

JUTSl TIOJTHOM (3aMKHYTOM)
BJIEKTPUYECKON 1ienu. MonHoCTh
HMCTOYHHUKA ToKa. KOpoTKkoe 3aMbIKaHHeE.
KonpaencaTtop B 11enu moCTOSSHHOTO
TOKa.

[IpoBeneHne NpsAMbIX U3MEPEHUN CHUIIBL
TOKA U HAIPSIKEHUs, KOCBEHHBIX
U3MEPEHUN YAEIBHOTO COIPOTUBIICHHS,
O/IC 1 BHYTpEHHETO COMPOTUBIICHHUS
MCTOYHUKA TOKA, IPOBEACHUE
VCCIIEIOBAHUM 3aBUCUMOCTEN
(bU3UYECKUX BEIIUYUH U OTBITOB TIO
IIPOBEPKE MPEMIOKEHHON TUIIOTE3BI IPU
W3YUYEHHH LIETIEN TOCTOSTHHOTO TOKA.
Omnpenenenne abCOMOTHBIX U
OTHOCHUTEIBHBIX MOTPELTHOCTEN
U3MEPEeHUM (PU3MUECKUX BEJIMYNH.
OneHka rpaHul] NOrPEeIIHOCTEN.
N3ydeHne KOpOTKOTO 3aMbIKaHUS
rajJbBaHUYECKOIO 3JIEMEHTA U OLICHKA
BHYTPEHHETO CONPOTHUBIICHUS.
Perienue pacu€THbIX 3a1a4 C SIBHO
3aJJaHHOW U HESBHO 33/IaHHOM
(bU3NYECKON MOJIEIIBIO C
UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(dhopMyIJ1 MOCTOSIHHOTO TOKA.

Peuienne kauecTBEHHBIX 3a/a4,
TPeOYIOMUX TPUMEHEHHU S 3HAHUHT U
3aKOHOB MTOCTOSTHHOTO TOKA.
OOBsICHEHHUE YCTPOICTBA U MPUHIIUIIA
JEUCTBUS aMIIepMETPa, BOJILTMETPA,
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TexHuyeckue ycTporcTa u
TEXHOJIOTHYECKUE MPOLECCHI:
aMIIepMeTp, BOJIBTMETP, PEOCTaT,
CYETYMK AIIEKTPUYECKOU SHEPTUH

peocrara, CYUETUMKA DIIEKTPUYECKON
DHEPrUMu.

Brinmonnenue yueOHbIX 3ajaHUN Ha
aHaJIU3 JIEKTPUUECKUX IIPOLIECCOB
(sIBTIEHUI1) C UCTIOIL30BAHUEM OCHOBHBIX
ITOJIOKEHUM U 3aKOHOB
IIEKTPOJUHAMUKH: 3aKOHBI OMa 11
y4acTKa LUENH U I 3aMKHYTON
ANEKTPUYECKON LENH, 3aK0H JKOyIIs—
Jlenna.

Pabora B rpynmnax npu o0CyXaeHUN
BOIIPOCOB MEKIIPEIMETHOI'O XapakTepa
(HanpuMmep, 10 TeMe «IJIEKTPUUYECKUE
SIBJICHUSI B IPUPOLEY)

43

Toku B pa3muuHbIX
cpenax

DnexkTpuyeckas MpoOBOJAUMOCTD
Pa3INYHBIX BEIIECTB. DJICKTPOHHAS
IIPOBOJMMOCTB TBEPABIX METAIIJIOB.
3aBUCHUMOCTb COIIPOTUBIICHUS METAIIIOB
OT TeMIirepaTypbl. CBEpXIIPOBOIUMOCTb.
DNEeKTPUYECKUN TOK B BAKyyME.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB.
[TonmynpoBonHuku. CoOCTBEHHAs U
IIPUMECHAsI TPOBOIUMOCTh
MOIYNIPOBOAHUKOB. CBOMCTBA p-n-
nepexoza. [lomynpoBogHukoBbie
puOOopHI.

DNEKTPUYECKUNA TOK B SJEKTPOIUTAX.

[IpoBeieHE KOCBEHHBIX U3MEPEHUN U
VCCIIEIOBAHUM 3aBUCUMOCTEN MEXITY
bU3MYEeCKUMU BeTUIMHAMU TIPH
V3yYEHUH IPOLECCOB MIPOTEKAHUS
AIEKTPUYECKOr0 TOKA B METAILIAX,
AIIEKTPOJIUTAX U MOJYIPOBOIHUKAX.
Habnronenue nekTpoaun3a, u3yueHue u
00BsICHEHUE POBOIUMOCTHU
AIEKTPOJIMTOB, SKCIIEPUMEHTAIILHOE
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DNEKTPOIUTHYECKAS TUCCOLIALIMSL.
Onextponns. 3akoHsl Papaaes

IUIS AJIEKTPOJIN3A.

DJEKTpUUYECKUH TOK B ra3ax.
CamMocToATENbHBIN U
HECAMOCTOSITENIbHBIN pa3psia.
Pa3nuyHble TUIIBI CAMOCTOSATENBHOTO
paspsaa. Monnus. [1na3zma.
TexHuyeckue ycTporcTa u
IPAKTUYECKOE IPUMEHEHUE:
ra3opaspsaHble JIaMIIbl, 3J1IEKTPOHHO-
JTy4eBasi TpyOKa, MoJTynpOBOAHUKOBBIE
npuOOpBI: 1UOA, TPAH3UCTOD,
¢dboToaNO0], CBETOANO/, FAJIbBAHHKA,
paduHUPOBAHUE MEJU, BHITIJIAaBKA
JIFOMUHMSL, 2JIEKTPOHHASI MUKPOCKOTIHS

U3Yy4YEHHUE 3aKOHOB AJIEKTPOIN3a
dapanes.

CHsTHE BOJIbT-aMIIEPHOU
XapaKTEPUCTUKHU JUOJIA.

CpaBHeHHE NPOBOAMMOCTH METAILIIOB

Y TIOJTYTIPOBOTHUKOB.

N3yuyenue uckpoBoro paspsiaa

¥ TIPOBOJTUMOCTH BO3/yXa.

Pemenne pacu€THbBIX 3a1a4 C SIBHO
3aJITaHHOM U HESABHO 3aJaHHOU
(bU3UYECKO MOJIENBIO C
WCIIOJIb30BaHNEM 3aKOHOMEPHOCTEH
MTOCTOSTHHOT'O TOKA B Pa3JIMYHBIX CPEIax.
Pemenne kauecTBEeHHBIX 3a71a4,
TPEOYIOMUX TPUMEHEHUS
3aKOHOMEPHOCTEMN MOCTOAHHOTO TOKA

B Pa3IUYHBIX Cpeax.

OObsicHEeHUE YCTPOKCTBA U TPUHITUTIA
JEHCTBUS ra30pa3psaHbIX JIaMIl,
AJIEKTPOHHO-JIY4YEeBOU TPyOKH,
TIOJTYITPOBOTHUKOBBIX IPHOOPOB: AMO/IA,
TpaH3UuCTOpa, (POTOAMO/A, CBETOIUOAA.
OObsicHEHUE CYyTH MPOIIECCOB:
raJibBaHUKH, paUHUPOBAHUS MEIH,
BBITUTABKU aJTFOMHUHUS, SJICKTPOHHOU
MUKPOCKOITHH

Hroro no pazneny
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Paszneu 5. @usnyecknii NPaKTHKYM

5.1 | ®usnveckuit 12 Crioco0b1 u3MepeHus (PU3nIecKux [IpoBeneHre KOCBEHHBIX U3MEPEHUH,
IIPAKTUKYM BEJIMUMH C MCIIOJIb30BAaHUEM VICCJIEIOBAHUN 3aBUCUMOCTEN

aHAJIOTOBBIX U LIM(PPOBBIX (u3nYECKUX BEJIMYMH, IPOBEPKA
M3MEPUTENbHBIX TPHUOOPOB U IPEIIOKEHHBIX TUITOTES
KOMITBIOTEPHBIX TaTYUKOBBIX CUCTEM. (BBIOOp U3 pabOT, OUCAHHBIX
AOCOJTIOTHBIE U OTHOCUTEIIbHBIE B TEMAaTUYECKUX PA3IEIIax
MOTPENTHOCTH U3MEPEHUHN PU3ndecKkux | «YUEHHMYECKUHN SKCIIEPUMEHT,
BesiuuH. O1IeHKa IpaHuIl n1abopaTopHbIe paOOThI, MPAKTUKYM))
MOTPEIIHOCTEN

Hroro no pasaeny 12

OBHIEE KOJIMYECTBO 136

YACOB I10

ITPOI'PAMME
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11 KJIACC
HaumenoBanue
No KomnnuectBo OCHOBHBIE BU/IBI 1€ATEILHOCTH
pa3aesnoB U TEM [IporpamMmmuoe conepxanue
n/m 9acoB 00yYarommxcst

y4eOHOro MpeameTa

Paspnen 1. DinekTpoauHaMHKa

1.1 MarautHoe 1oJe

13

B3aumopericTBre nNOCTOSHHBIX
MAarHuTOB U MMPOBOJHUKOB C TOKOM.
MarnautHOe nosie. Bektop MarHuTHOU
uHAYyKIuK. [ IpuHnun cynepno3uimmn
MAarHUTHBIX MMOJIEH. JINHUY MarHUTHOU
WHTYKIWU.

MarHutHO€ 1oJie TPOBOJHUKA C TOKOM
(IpsiMOTO MPOBOJAHUKA, KATYIIKU U
Kpyrosoro Butka). OneiT Opcrena. Cuna
Amnepa, e€ HanpaBJIEHUE U MOIYJIb.
Cuna JlopeHua, e€ HarpaBJieHUE U
MOZYJIb. [[BH:KEHUE 3apsKEHHON
YaCTULBI B OTHOPOAHOM MArHUTHOM
nosie. PaGota cuitel Jloperiia.
MaruuTtHoe 1oJie B BEIIECTBE.
deppoOMarHeTuKy, napa-u
JTMaMarHeTUKU.

TexHuyeckue yCTpoucTBa U
TEXHOJIOTUYECKNE MPOLIECCHI:
MIPUMEHEHUE MOCTOSIHHBIX MATHUTOB,

[IpoBeneHre KOCBEHHBIX U3MEPEHUIN
cuibl Amriepa, IpoBEAEHUE
VCCIIEIOBAHUS 3aBUCUMOCTEN MEXKY
(bu3MYEeCKUMU BETUYMHAMU U OIBITOB
10 IMTPOBEPKE MPENJIOKEHHON TUIOTE3bI
MIPU U3YUYEHUU JICUCTBUS MOCTOSSHHOTO
MAarHriTa Ha paMKy C TOKOM,
B3aMMO/ICHCTBUS MPOBOJHUKA C
MarHuTHBIM noJiem. Onipenenenue
a0COIOTHBIX U OTHOCHUTEIbHBIX
MOTPENTHOCTEN U3MEPEHHM (PU3HMUECKIX
BennurH. OlIeHKa rpaHull
IIOrPEUIHOCTEMN.

HccenenoBanre MarHUTHOTO TOJIS
MOCTOSIHHBIX MAarHUTOB, CBOMCTB
beppoMarHeTUKoB.

Ornpenenenre ycaoBUd IPUMEHUMOCTH
MOJIEN OJTHOPOJAHOTO MAarHUTHOTO
TOJIA.

OrnpeneneHve HanpaBiIeHUS UHIYKIIUU
MAarHUTHOTO IOJISl IPOBOJIHUKA C TOKOM,
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AIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETD,
AIIEKTPOABUTraTEND SIKOOU, YCKOPUTETH
AJIEMEHTAPHBIX YACTUL]

cuibl AMriepa u cuiibl JIopeHna.
M3ydeHne kapTUHBI JIMHUN UHIYKIUN
MarHUTHOTO I10JISI IOJIOCOBOI'O U
MOJKOBOOOPA3HOTO MOCTOSTHHBIX
MarHuTOB, JJIMHHOTO MPSAMOTO
MIPOBOJIHUKA, 3aMKHYTOT'O KOJIBLIEBOTO
ITPOBOJIHUKA, KATYIIKH C TOKOM.
OOBsicHEHUE B3aUMOJICHCTBUS ABYX
MIPOBOJIHUKOB C TOKOM, AEHCTBUSI CUJIbI
JlopeH1ia Ha MOHBI AJIEKTPOJIUTA.
HaOmronenue ABMKEHUS MydKa
AJIEKTPOHOB B MArHUTHOM TIOJIE.
N3yyenue npuHLMIIA IEUCTBUS
AIEKTPOUZMEPUTETHHOTO MpHUOOpa
MAarHUTOAJIEKTPUYECKON CUCTEMBI.
Pemenue pacu€THpIX 3a71a4 C IBHO
3aJaHHOM U HESIBHO 3aJIaHHOM
(bU3NYECKOM MOJIEIIBIO C
HCIIOJIb30BaHNEM OCHOBHBIX

3aKOHOB U ()OPMYII 11O TEME
«MarHuTHoOE noJie».

Pemnienne kaduecTBEHHBIX 3a/1a4,
TPeOYIOUTUX TPUMEHEHUS 3HAHUM

1o TemMe «MarHuTHOE MOJIe».
OOBsICHEHHE YCTPOMCTBA U PUHIIUIA
JIEUCTBUS AJIEKTPOMArHUTOB, TECTEPa-
MYJIBTHUMETPA, dJICKTPOABUTATEIIS
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SAxoOu, yckopuTenen d51ieMeHTapHbIX
YaCTHLL.

OObsicHEeHNE MPUMEHEHHUS TTOCTOSTHHBIX
MAarHMUTOB

1.2

DJIEKTpOMarHuTHasI
VHTYKLUS

12

SIBiIeHUE BJIEKTPOMArHUTHON UHAYKIIMH.
[ToTok BeKTOpa MAarHUTHOW UHAYKIIHH.
OJIC nHaykuuu. 3aKkoH
3JIEKTPOMArHuTHOM nHAyKuuu Papases.
Buxpesoe snektpuueckoe nosie. Toku
dyKo.

OJ1C uHIYyKIIMY B TPOBOIHUKE,
JBIKYIIEMCS] B OTHOPOJHOM
MarduTHOM MOJIC.

[IpaBuno Jlenna.

NupykruBHocTh. KaTymika
WHYKTUBHOCTH B LIETIH MTOCTOSIHHOTO
Toka. SIBnenue camomnaykuuu. IJC
CaMOWHAYKITUH.

DHeprusi MAarHUTHOTO TOJISI KaTYIIKU

C TOKOM.

DIIEKTPOMAarHUTHOE TOJIE.
TexHuyeckue ycTponcTsa u
TEXHOJOTUYECKHUE MPOLECCHI:
WHIYKIIMOHHAS [1€4b, COJICHOU/I, 3a1[UTa
OT DJICKTPU3ALIMU TEJI IPU JBUKCHUU

B MAarHUTHOM I10JI€ 3eMIH

[TpoBenenue uccneaoBaHus
3aBUCUMOCTEH (PU3NIECKUX BEJTUIHH U
OIBITOB I10 TPOBEPKE MPEIITOKEHHON
TUIOTE3bI IPU U3YUYECHHUH SIBICHUS
AJIEKTPOMATrHUTHON WHITYKIIHH.
OmnpeneneHre UHIYKIUA BUXPEBOTO
MarHUTHOTO TOJISI.

Onpenenenre aOCOTIOTHBIX U
OTHOCUTEIBHBIX MOTPEITHOCTEH
U3MEpPEeHUI (PU3NUECKUX BEJIMYHMH.
OueHka rpaHull MOTPEIIHOCTEN.
DKCIEepUMEHTAIBHOE U3YUEHUE TPaBuiia
Jlenua.

HccnenoBanue IBICHNS CAMOWH/TYKITHH,
3aBucuMocTd J/JC caMOMHIYyKIUH OT
CKOPOCTH U3MEHEHUS CHIIBI TOKA B IICTIH.
W3y4yenue maieHuss Maraura

B aJIIOMUHUEBOM (MeTHOM) TpyOe.
COopka Mo1e]IH DJIEKTPOMArHUTHOTO
re’Heparopa.

Pemenune pacu€THbIX 33124 C SBHO
3aJJaHHON 1 HESIBHO 3aJIaHHOU
(bU3UIECKOM MOJICITBIO
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C UCIIOJIb30BaAaHHNECM OCHOBHBIX 3aKOHOB 1

dbopmyIt o TeMe «IJTEKTPOMArHUTHAS
WHTYKIUS.

Pemienune kauecTBEHHBIX 33124,
TPEOYIOMUX TPUMEHEHU S 3HAHU T

0 TeME «DJIEKTPOMarHUTHasI
WHTYKIUS.

OOBsICHEHHE OCHOBHBIX MPHUHITUIIOB
JIEUCTBUSI TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, TAKUX
KaK: MHIYKIMOHHAS 1I€4Yb, COJICHOU/I,
3a1MTa OT BJIEKTPU3ALUHU TEI

IIPY ABUXKEHUH B MATHUTHOM T1OJIE
3emuin.

Pabora B rpynnax npu o0CyXaeHUU
BOIIPOCOB MEXKIPEAMETHOI O XapaKTepa
(Hampumep, o TemMe
«NEKTPOMATrHUTHBIE SIBJICHUS

B IIPUPOJIEN)

Hroro nmo pasneny 25

Pa3nen 2. Kosiedanusi M BOJTHBI

2.1 MexaHn4ecKue 8 KonebarenpHas cucteMa. [TpoBeeHrE KOCBEHHBIX U3MEPCHUM,
KoJe0aHus CB00Oo1HBIE KOJIEOaHWS. WCCJICIOBAHUSI 3aBUCUMOCTEH MEXITY

I"apmonunyeckue koaedaHusl.
Kunematuueckoe U JUHAMHUYECKOE
OMMCaHKEe. JHEPreTUYECKOE ONKICaHUE
(3aKOH COXpaHEHUSI MEXaHUYECKOI

(bu3MYeCKUMU BETUYMHAMU U OIBITOB
I10 ITPOBEPKE NPEMIOAKEHHON TUIIOTE3BI
IpU U3YYEHHUH KOJeOaHUN HUTSIHOTO U
MPYKUHHOTO MasiTHUKOB,
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sHepruu). BeiBoa TMHAMHYECKOTO
OTHMCaHUs FTAPMOHUYECKHUX KOJIeOaHuu
U3 UX YHEPreTUYECKOTO U
KHHEMAaTH4ECKOrO OMMCAHUS.
Awmiutyzaa u ¢aza konebanuii. Csizb
aMIUTATYbI KOJIEOAHUH UCXOTHOM
BEJIMYUHBI C aMIUIUTYIaMU KoJIeOaHU
€€ CKOPOCTH Y YCKOPEHMUS.

[Tepuon u yacTora KoyieOaHMiA.
ITeproa MasbIx CBOOOTHBIX KOJICOAHMIA
MaTeMaTu4yecKoro MasatHuka. [lepuos
CBOOOIHBIX KOJIEOaHUHN TPY>KMHHOTO
MasiTHHUKA.

[TonsaTHe 0 3aTyXarImKX KoJIeOaHUIX.
Breinyxxnennslie koneOanus. Pesonanc.
Pe3onancHas kpusas. Bausnue
3aTyXaHUs Ha BUJ PE30HAHCHOUN KPUBOM.
ABTOKOJIE0AHUSI.

TexHuueckue ycTpoucTaa u
TEXHOJIOTHYECKHE MPOLIECCHI:
METPOHOM, YacChl, Ka4eJii, My3bIKaJIbHbIE
MHCTPYMEHTHI, ceiicmorpad

BBIHYKJICHHBIX U 3aTyXarOIINX
MEXAHUYECKUX KOJIEOAHUH.
OmnpeneneHue aOCONMIOTHBIX U
OTHOCUTEILHBIX MOTPEITHOCTEH
MU3MEPEeHUI (PU3NUECKUX BEJIMYUNH.
Or1eHKa TpaHuI] TOTPEUTHOCTEH.
HaGmronenue He3aBUCUMOCTH TIEpHOA
MaJibIX KoJieOaHU Tpy3a Ha HUTH OT
AMIUTATYIBI.

DKcrnepuMeHTAIbHAS TPOBEPKA 3aKOHA
COXpaHEHUsS SHEPTHH MPHU KOJICOaHUIX
rpy3a Ha MpYyKUHE.

HaOmronenue pezonanca.
Omnpenenenre yCIOBUN TIPUMEHUMOCTH
MOJIEJIM MaTEMAaTHUECKOTO MasTHUKA U
UJICATHHOTO MPYKHHHOTO MasiTHUKA.
Pemrenune pacuéTHBIX 32124 C SIBHO
3aJlaHHOM U HESIBHO 3aJIaHHON
(bU3UYEeCKON MOJIEITBIO C
HCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmy o Teme «MexaHudecKue
KOJICOAHUSY.

Perrenune kauecTBEHHBIX 3a/1a4,
TPEOYIOITUX TPUMCHEHUS 3HAHUH T10
TeMe « MexaHn4yecKre KoJueOaHus.
OOBbsiICHEHUE YCTPOMCTBA M MPUHIIUTIA
JIEVCTBHSI METPOHOMA, YACOB, KaueJeH,
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MY3bIKaJIbHBIX HHCTPYMEHTOB,
ceiicmorpada.

Hcnons3oBanue IT-Trexnoorui

pu paboTe ¢ TONOJHUTEITLHBIMHU
HUCTOYHUKAMU UH(MOPMAIIUH IO TEME, UX
KPUTHUYECKHUN aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH

2.2

DJIeKTpOMarHUTHBIC
KOJIcOaAHUSA

14

KonebarenbHblii KOHTYp. CBOOO HBIC
AIEKTPOMATHUTHBIE KOJICOAHUS

B UJI€aJIbHOM KOJ1€0aTeIbHOM KOHTYpE.
®opmyna Tomcona. CBs3b aMILUIUTY bl
3apsiia KOHAEHcAaTopa ¢ aMILTUTYA0U
CHUJIBI TOKA B KOJIEOATETbHOM KOHTYpE.
3aKOH COXpaHEHUS SHEPTUHU

B MJICAJIbHOM KOJIe0aTeIbHOM KOHTYpE.
3aTyXarouue 3JI€KTPOMArHUTHBIE
KoJeOaHus. BeIHYKIeHHBIC
AJIEKTPOMArHUTHHIE KOJIeOaHus.
[TepemenHbIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKA. AMIUIUTYJTHOE U
JNEUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U
HaIPSHKEHUS TIPYU pa3InyHON Gpopme
3aBUCHUMOCTH MIEPEMEHHOIO TOKA

OT BPEMEHH.

CuHycouaIbHbIN TEPEMEHHBIN TOK.
Pe3ucrtop, KoHAEHCATOP U KaTylIKa
WHYKTUBHOCTH B LICTIH

[IpoBeieHME KOCBEHHBIX U3MEPEHUN U
VICCIIEIOBAHUS 3aBUCUMOCTEMN
(bU3HYEeCKUX BEJIMYMH NIPU U3yUECHUU
AJIEKTPOMArHUTHBIX KOJIEOaHUH U TIeTeit
MIEPEMEHHOTO TOKA.

Omnpenenenne abCOMOTHBIX U
OTHOCHUTEJIbHBIX OTPEIIHOCTEN
U3MEpPEeHUI (PU3NUECKUX BEJIMYHUH.
OneHka rpaHul] NOrPeIHOCTEN.
N3yuenne ycTponcTBa U IPUHIIUIIA
nencTBus Tpanchopmaropa.
HaOmronenue 31eKTpoMarHuTHOTO
pEe30HaHca.

N3ydenune ocuusiorpaMm
AIIEKTPOMATrHUTHBIX KOJICOaHUH.
Pemenune pacu€THpIxX 3a71a4 C IBHO
3aJJaHHOU U HESIBHO 3aJIaHHOU
(hU3UIECKON MOJICIIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyI o Teme «INEKTPOMArHUTHBIC
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CHHYCOUJAJIbHOIO IEPEMEHHOIO TOKA.
Pe3onanc TokoB. Pesonanc
HaIPSKEHNUM.

Wneanbhblii TpanchopmaTop.
[IpousBoacTBo, nepenaya u
noTpeOIeHHE IIEKTPUUECKON SHEPTHUH.
DKOJIOTUYECKUE PUCKU

[IPU ITPOU3BOACTBE AJIEKTPOIHEPTUU.
Kynprypa ncnons3oBanus
AIEKTPOIHEPTHH B NIOBCEIHEBHOM
KU3HU.

TexHuyeckue ycTporcTa u
TEXHOJIOTUYECKHUE MPOLECCHI:
AIEKTPUYECKUI 3BOHOK, TEHEPATOP
MEPEMEHHOT0 TOKA, JINHUU
ANEKTpoIepeaad

KOJICOQHMS.

Pemrenune xauecTBEHHBIX 3a/1a4,
TPEOYIONTUX IPUMECHEHUS 3HAHUIMA

o TeMe «DJIEKTPOMarHUTHBIC
KOJICOQHMS.

CpaBHEeHHE MEXaHUYECKUX U
AJIIEKTPOMArHUTHBIX KOJICOaHUH.
OOBsiICHEHHE YCTPONCTBA M TIPUHITUTIA
JEUCTBUS PJICKTPUIECKOTO 3BOHKA,
reHepaTopa NepeMEeHHOr0 TOKa, TIMHUM
AJIEKTpoTIepeay.

Onpenenenue ycaoBUN NPUMEHUMOCTH
MOJIENT UACATBHOTO KOJICOATEIIBHOTO
KOHTYpaA.

AHaN3 ¥ OlleHKa OCIEACTBUI
WCITOJIB30BaHUS PA3INIHBIX CIIOCOO0B
IIPOU3BOJICTBA AJICKTPOIHEPTUN

C MO3UIIMHI PKOJIOTUUECKOU
0€30macHOCTH; MPEICTABIICHUH

0 PAIMOHAJILHOM MPUPOIOTIOH30BAHUH
(B mIpo1iecce moArOTOBKKM COOOIIICHHH,
BBITIOJIHEHU TPYTITIOBBIX TPOEKTORB)

23

Mexanunueckue u
AJIEKTPOMArHUTHbHIC
BOJTHBI

MexaHu4ecKkue BOJIHBI, YCIOBUS UX
pactpoctpaHeHnus. [lonepeunslie u
IIPOJI0JIbHBIE BOJIHBL. Ilepro, ckopocTb
pPacrpOCTpaHEHUS U JIJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH:

Ha6monenue oOpazoBanus u
pacrnpocTpaHeHHs ONEPEYHBIX

¥ TTPOJIOJIEHBIX BOJIH, OTPayKCHHUS U
npeIoMIICHUs, HHTep(EepeHIINN

U TU(paKIIid MEXaHUIECKUX BOJIH,
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OTpaxeHue, MPEITOMIICHHE,
uHTepdepeHus u Audpakiusi.

3ByK. CKOpOCTb 3ByKa. [ pOMKOCTH
3ByKa. Beicota Tona. TemOp 3ByKa.
[ITymoBOE€ 3arpsAA3HEHUE OKPYKAIOIIEU
CpelIbl.

DNEKTPOMArHUTHBIC BOJIHBI. Y CIIOBUS
U3ITyYEHHUSI DJIEKTPOMArHUTHBIX BOJIH.
B3anMHast opueHTaIms BEKTOPOB

B, E , v B JIeKTPOMAarHUTHOH BOJTHE.
CBoiicTBa J€KTPOMArHUTHBIX BOJIH:
OTpakxeHue, NpeoOMIICHHE,
noJIApu3alys, THTEpPEepeHILIMs U
mudpakiys.

[Ikana 371€KTPOMArHUTHBIX BOJIH.
[IpumeHeHre 3JIeKTPOMAarHUTHBIX BOJTH
B TEXHHUKE U OBITY.

HpI/IHHI/IHBI PadIruoOCBA3H U TCIICBUACHHA.

Pannonokarus.

DIEeKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYXKaKOUIEH CPEIbL.

TexHnueckne yCTpoucTBa u
MPAKTUYECKOE MPUMEHEHUE:
MY3bIKaJIbHbIE UHCTPYMEHTHI, pajiap,
PaguONPUEMHHUK, TEJIEBU30D, AaHTEHHA,
tenedon, CBU-neusn, ynpTpa3sBykoBas
JIMAarHOCTUKA B TEXHUKE U MEAUIIMHE

aKyCTUYECKOTO PE30HAHCA, CBSI3H
TPOMKOCTH 3BYKA U BBICOTBI TOHA

C aMIUTUTYA0OM U 4aCTOTOMN KOoJeOaHuH.
N3yuyeHue CBOMCTB yJIbTPa3BYKa U €ro
IIPUMEHEHUS.

HccnenoBanue cBOUCTB
3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE,
MPEIIOMIICHHUE, TOJISIPU3aLus,
nudpaxiys, “tHTEpPEpeHITUS.
ObnapysxeHne nH(paKpacHOTro U
yJIbTPa(HOIETOBOTO U3TYUECHUM.
CpaBHEeHHE MEXAHUYECKUX U
3JIEKTPOMArHUTHBIX BOJIH.
Onpenenenue ycaoBuid IpUMEHUMOCTH
MOJIEIIA TAPMOHUYECKOU BOJIHBI.
Pemenune kauecTBEHHBIX 33124,
TPeOYIOIUX TPUMEHEHUS 3HAHU N

1o teme «MexaHnndeckue u
AJIEKTPOMArHUTHBIE BOJIHBLY.
N3yuenue mapamMeTpoB 3ByKOBOUH
BOJIHBL.

N3ydenue pacrpocTpaHeHUs 3BYKOBBIX
BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
OOBsicHEeHUE YCTPOICTBA U TIPUHIIUIIA
JEWCTBUS MY3bIKaJIbHBIX UHCTPYMEHTOB,
pazapa, paIuonpuéMHIKA, TEIEBUA30DA,
aHTeHHbI, Tenedona, CBY-neyn.

68




Pabouas nporpamma | @usuka. 10—11 kimaccel (yrayOonéHHbBIN YpOBEHB) 2 roja

OOBbscHEHUE YIbTPa3BYKOBOM
JMArHOCTHKH B TEXHUKE M MEJIMIIMHE.
Hcnonp3oBanue I'T-texHomorui

pu paboTe ¢ TOMOJHUTEITLHBIMHU
HUCTOYHUKAMU HH(OPMALIUK IO TEME,
UX KPUTUYECKUM aHAJIM3 U OLICHKA
JIOCTOBEPHOCTH.

AHanu3 1 o1eHKa IOCISICTBUI
IITYMOBOTO Y 3JIEKTPOMArHuTHOTO
3arpsA3HEHUS OKPYKAOUIEN CPeJIbl

C MO3UIMHI KOJIOTHYSCKOM
0€30MacHOCTH; MPEICTABICHUN

0 palMOHAILHOM MPHUPOIOIOIBL30BAHNUN
(B mpo1iecce mMoArOTOBKKM COOOIIIEHHUI,
BBITIOJTHEHUHU TPYIIIOBBIX TPOEKTOB)

24

OnTtuka

20

[IpssMonuHEHOE pacpOCTpaHEHUE
CBETA B OAHOPOAHOM cpene. JIyd cBera.
To4euyHbIN HCTOYHHK CBETA.
OTtpaxeHue cBeTa. 3aKOHbI OTPAKEHHUS
ceera. [loctpoenue n3oopakeHuit

B I10ckoM 3epkaine. Chepuyeckue
3epKana.

[Ipenomiienue cBeta. 3aKOHBI
npesioMJieHus cBeTa. AOCOIIOTHBIM
MOKa3aTeNb MPEIOMIICHUS.
OTHOCHUTENBHBIN IOKA3aTEIb
npesiomiieHus. I10CTOSHCTBO 4acTOThI

Habaronenne onTHYECKUX SIBJICHUH,
MPOBEJICHNE KOCBEHHBIX U3MEPEHHUI,
HCCJICIOBAHUS 3aBUCUMOCTEH
(bU3UYEeCKUX BEIMYUH U OTBITOB

T10 MPOBEPKE MPETI0KEHHONU TUTIOTE3BI
MIpY U3YYEHUHM SIBIICHUH TTPEITIOMIICHUS
CBETA Ha IPaHUIIC pa3jielia IByX Cpel,
MIPEJIOMIICHHS CBETa B cOOMparonieit u
paccenBarollei JIMH3aX, BOJTHOBBIX
CBOMCTB CBETA.

Hab6nrogenue moaHoro BHyTpEHHETO
OTpaXXE€HHUs1, U3YYEHHUE MOJICTN
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CBETA U COOTHOUIEHUE JUIMH BOJIH
IIPU [IEPEX0JI€ MOHOXPOMATUYECKOTO
CBETA Uepe3 IPaHully paszelia IByxX
ONTHYECKHUX CPEX.

Xon myyen B mpusme. Jlucnepcus ceera.
CnoxxHbIN cocTaB 0emmoro ceera. L{Ber.
[TonHOE BHYTpEHHEE OTPAKEHUE.
IIpenenpHbIN yroa NOJIHOTO
BHYTPEHHETO OTPaKECHHSI.
Cobuparoniye u pacceMBarOIINE JIUH3BI.
Tonkas nmnH3a. POKyCHOE PacCTOsIHUE U
ONTHYECKAs CUJIa TOHKOM JIMH3BI.
3aBUCUMOCTH (DOKYCHOT'O PACCTOSIHUSA
TOHKOM c(hepruueckoii TUH3BI OT €€
r€OMETPUU U OTHOCUTEIBHOTO
II0KA3aTeIs IPEIOMIICHUS.

dopMyJia TOHKOU JTUH3BL. Y BEJTUYCHUE,
JaBaeMoe€ JIMH3O0M.

XO0[ iay4a, IPOIIEAIEro JIMH3Y MO/
IIPOM3BOJIBHBIM YIJIOM K €€ TJIaBHOU
onTtu4eckoun ocu. [loctpoenue
M300paKeHU TOUKH U OTpe3Ka IpsIMOit
B COOMPAIOIINX U PACCEUBAIOIINUX
JIMH3aX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas
CHOCOOHOCTB. [ '1a3 Kak onTuyeckas
CUCTEMA.

CBETOBOJA.

[Tomyuenue n300paxeHus B cUCTEME
13 IUIOCKOTO 3€pKaja U JIMH3BbI,

B CUCTEME U3 JABYX JIMH3.
KoHcTpynpoBaHue TENECKOITUIECKUX
CUCTEM.

N3yuenue nossipusannu cBeTa,
OTPAXKEHHOTO OT MOBEPXHOCTH
JIURJIEKTPUKA, U3YUEHHE
UHTEPPEPEHIINH JTA3EPHOTO U3TYUEHUS
Ha JBYX LIEJIAX.

[lony4yeHue crieKTpa u3JIy4eHus
CBETONO/A IIPU TOMOIIH
TUGPAKIIMOHHON PErETKH.

Pemenue pacu€rHbix 3a1a4 ¢ SIBHO
3aIaHHOU U HESIBHO 3a1aHHOM
bu3nYecKoil MOJEIbIO

C UCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «OnTHKay.

Pemenne kauecTBEHHBIX 3a/1a4,
TpeOYIOIIMX MPUMEHEHU S 3HAHU N

1o TeMe «OnTuKay.

[TocTpoeHue u pacuéT u300paKeHuu,
CO3[1aBAEMBIX INIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M.

OnpenenexHre ycaoBUi MPUMEHUMOCTH
MOJEIN TOHKOM JIMH3bI; TPAHUL]
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[Ipenens IPUMEHUMOCTH
TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Untepdepenius
cBeTa. KorepeHTHbhIE UCTOYHHKH.

VY caoBus HAOMIOAEHUS MAKCUMYMOB U
MUHUMYMOB B UHTEP(HEPEHITMOHHOM
KapTHHE OT JIBYX KOT€PEHTHBIX
HMCTOYHUKOB. [ [puMepsbI Kilaccuueckux
UHTEP(PEPEHITMOHHBIX CXEM.
Hudpaknus ceeta. JudpakimonHas
pemérka. Y clioBre HAOIIOACHUS
IJIABHBIX MAKCUMYMOB MPH TTaJICHUN
MOHOXPOMATHYECKOTO CBETA

Ha TUPPAKIMOHHYIO PEIIETKY.
[Tonmapu3zanus ceera.

TexHuyeckue ycTporcTa u
TEXHOJIOTHYECKHUE IPOLIECCHI: OUKH,
Jyma, nepuckor, ¢GoToanmapar,
MHUKPOCKOII, TPOEKIIMOHHBIN anmnapar,
MIPOCBETIICHUE ONTUKHU, BOJIOKOHHAS
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA

IPUMEHUMOCTH T€OMETPUUECKOM
OTITHKH.

OOBsicHeHHE 0COOCHHOCTEH TPOTEKAHMS
ONITUYECKUX SBJICHUI: HHTEp(DEepeHIInH,
nudpakIyy, TUCTIEPCUH, TIOTHOTO
BHYTPEHHETO OTPaKEHUSI.

OOBsiCHEHUE YCTPONCTBA U TIPUHITUIIA
JEHUCTBUS OYKOB, JIYIIbI, IEPUCKOIIA,
doToarnmapara, MUKPOCKOTIA,
IPOEKIIMOHHOTO arapara,
Tu(PaKIIMOHHON PEMIETKH, BOJIOKOHHOM
OTITHKH.

OObsicHEHUE TTPOCBETICHUS ONTUKHU.
PaGora B rpynnax npu o0Cyx1eHUU
BOTIPOCOB MEKITPEIMETHOTO XapaKkTepa
(manpumep, o teme «CBETOBBIE
SIBJICHUS B TIPUPOJIE )

Hroro no pazneny

50

Pa3znen 3. OcHOBBI cienIUAIBLHOM TEOPUH OTHOCUTENBbHOCTH (Hasee - CTO)

3.1

OCHOBEI
CIIEeIUATILHON TEOpUH
OTHOCHUTEJILHOCTH

3

['paHu1Ibl TPUMEHUMOCTH KJIACCUUYECKOM
MeXaHUKHU. [locTymarel crienuaibHOU
TEOPUH OTHOCUTEIIBHOCTH.
[IpocTpanCTBEHHO-BPEMEHHOM

[IpoBeneHre KOCBEHHBIX U3MEPEHHUIN
MMITYJIbCA U DHEPTUU PEIATUBUCTCKUX
yactull (1o poTtorpadusim TpeKoB
3apsKEHHBIX YaCTHUI] B MATHUTHOM

71




Pabouas nmporpamma | @usuka. 10—11 xnaccel (yriry0aéHHBIA YyPOBEHB) 2 TO/1a

untepBal. [IpeobpazoBanus Jlopena.
YcnoBre NPUYNHHOCTH.
OTHOCUTENBHOCTHh OAHOBPEMEHHOCTH.
3ameyieHue BpEMEHU U COKpaleHue
JUTWHBL.

DHeprus ¥ UMIYJIbC PEIATUBACTCKOMN
YaCTHULBL.

CBs13b Macchl C JHEPTUEHN U UMITYIILCOM
PENATUBUCTCKON YaCTULIBI. DHEPTUS
MIOKOSI.

TexHuyeckue ycTporcTa u
TEXHOJIOTHUYECKHUE MPOLECCHI:
CIIyTHUKOBBIE IPUEMHUKHU, YCKOPUTEIIN

oJe).

AHanu3 u onucanue PU3NIECKUX
SIBJIGHUH C UCIIOJIb30BAHUEM TOCTYJIATOB
CIeLUATbHON TEOPUU OTHOCUTEIBHOCTH.
OOBbsicHEeHUE MPUHIUTIA 1eHCTBUS
CIIYTHHKOBBIX TPUEMHUKOB,
YCKOpUTENEH 3apsKeHHBIX YaCTHIL

3apSKEHHBIX YACTHIL]

Uroro no pazgeny 3

Paznen 4. KBantoBasi pusuka

4.1 KopmyckyinspHo- 10 PaBHOBECHOE TEIIOBOE U3TTyYEHUE IIpoBeneHre KOCBEHHBIX U3MEPEHU,
BOJIHOBOU JyaJlu3M (n3myueHne abCOFOTHO YEPHOTO TENA). | UCCIEAOBAHMS 3aBUCUMOCTEN MEXKIY

3akoH cMmenieHus: Buna. ['unoresa
[Inanka o KBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJILC (DOTOHA.
dotorddext. OnbiThl A.I'. CToNIeTOBA.
3akonsl pororddexra. YpaBHeHHE
Oiinmreiina st pororddexra.
«KpacHas rpanuna» pororddexra.
JlaBiieHue cBeTa (B 4aCTHOCTH,
JaBJICHHE CBETa HA aOCOJIOTHO

bU3NMYECKUMU BETHUYNHAMU

IIpU U3y4eHUU sABjIeHUs potodrPdekTa.
Omnpenenenne aOCOMOTHBIX U
OTHOCHUTEIIbHBIX TTOTPEITHOCTEN
U3MEpeHU (PU3NIECKUX BETUYHH.
OueHka rpaHul NOTrPEMIHOCTEN.
Pemenne pacu€THbIX 3a71a4 C IBHO
3aJITaHHOM U HESIBHO 3aJaHHOU
buznyecKoi MOAeINbIo
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MTOTJIOTIIAFOITYIO U aOCOTFOTHO
OTPAXKAIOUTYIO MOBEPXHOCTH). ONBITHI
[1.H. JIeGenena.

BonnoBele cBoiicTBa yacTuil. BoiaHbI
ne bpoius. [Inuna BosHs Ae bpoiis u
pa3Mepbl 001aCTH JIOKATU3AINH
JBUKYIIEHCS YACTHULIBIL.
KopnyckynsipHO-BOJIHOBOM Jyanu3M.

Judpakius 3IeKTPOHOB Ha KpUCTaJIax.

Crennduka U3MEpeHU B MUKPOMHUPE.
CooTHOLIEHUS HEOTPEAECIEHHOCTEN
[eitzenbepra.

TexHnuYecKkne yCTpoucTBa 1
TEXHOJIOTHUYECKHUE ITPOLECCHI:
CHEKTPOMETP, (HOTOIIEMEHT,
(boTOIaTYNK, TYHHEIBHBIA MUKPOCKOTI,
CoJIHEeYHasi OaTapest, CBeTOUO/T

C HCTOJIb30BAHHEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «KBaHTOBBIE
SIBJICHUS.

Penienune kauecTBEHHBIX 3aj1a4,
TPEOYIOMUX TPUMEHEHUS 3HAHU T

1o TeMe «KBaHTOBBIE SIBICHUS».
OnpeneneHue ycaoBUid IPUMEHUMOCTH
KBAaHTOBOW MOJIETIN CBETA.

AHaJIN3 KBaHTOBBIX IPOLIECCOB

C HCMOJIb30BAHUEM YpPaBHEHHUS
OuamTeitHa 11 hoTodddexra,
MIPUHIIUIIA COOTHOLICHUH
HeonpeaenéuHoctu [ eiizenoepra.
OOBsicHEHNE TPUHITUTIA ISHCTBUS
CHEKTPOMETPA, (POTOIIEMEHTA,
dboTomaTINKA, TYHHEITEHOTO
MHUKPOCKOIIa, COJTHEUHOM OaTapen,
CBETOAMO/1A.

Hcnonws3zoBanue IT-rexHonorni

pu paboTe ¢ TOTOTHUTETLHBIMU
MCTOYHUKAMU UH(POPMALIMH 11O TEME,
UX KPUTUYECKUH aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

4.2

dusuka aroma

OnEBITHI IO HCCJICTOBAHNUTO CTPOCHU A
aToMa. HJIaHCTapHaH MOJCJIb aTOMa

Pezepdopna.
[Toctynatel bopa. M3nydenue u

OmnpeneneHue IIMHbBI BOJIHBI Ja3€pPHOTO
W3JTYyUYEHUSI.

HaGmronenue muHeyaThix CIIeKTPOB.
HccnenoBanue ciekTpa pa3pekeHHOr0
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norjoiieHue GOTOHOB MPH MEePEXoie
aToMa ¢ OJIHOTO YPOBHSI DHEPTUH

Ha IPYrou.

Bugpl ciektpoB. CiekTp ypoBHEM
SHEPruM aTomMa BOJAOPO/a.
CHoHTaHHOE U BBIHYKJIEHHOE
u3iny4yeHue cera. Jlazep.
TexHuueckne yCTpoucTBa u
TEXHOJIOTUYECKHUE ITPOLECCHI:
CIIEKTPAIbHBIN aHATU3 (CIIEKTPOCKOIT),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED

aTOMapHOTO BOJIOPO/Ia U U3MEPEHUE
nocTostHHON PunOepra.

N3yueHue ycTponcTBa U AEUCTBUS
CUYETYMKA HOHU3UPYIOIIUX YACTHIL.
OrnpeneneHue ycaoBUd HPUMEHUMOCTH
Mozenu atoma Pesepdopaa.
OObsicHEHUE PHUHIINIA TCHCTBUS
CIIEKTPOCKOIIA, J1a3epa, KBAHTOBOT'O
KOMITbEOTEPA.

AHaJIN3 KBaHTOBBIX MPOIECCOB

Ha OCHOBE IEPBOT0 U BTOPOTO
nocTynaToB bopa

43

du3uKa aTOMHOTO
sapa u
AJIEMEHTAPHBIX
YaCTHI]

Hyxnonnas Mmonens spa ['elizenoepra—
NBanenko. 3apsn sapa. MaccoBoe
qucio sapa. M3oronsl.
PanuoaktuBHOCTh. Anb(ha-pacna.
DJIeKTPOHHBIN 1 TO3UTPOHHBIHN OeTa-
pacnan. ['amma-u3nydeHue.

3aKOH paJuOaKTUBHOIO paclaja.
PaanoakTuBHBIE U30TOIBI B IPUPOJE.
CBolicTBa MOHU3UPYIOIIETO U3ITyYECHHUS.
BnusiHue paagnoakTUBHOCTHY Ha KUBBIE
opranu3mbl. EcrecTBeHHbIN (poH
n3nydyenus. Jlozumerpus.

DHeprus CBsI3M HyKJIOHOB B SIIpe.
Anepnsie cwibl. JlehekT Macchl sapa.
S nepHbie peakuuu. JleneHne u CUHTE3

[IpoBenenue usmMepeHuit
paaroaKkTUBHOTO (OHA

C UCIIOJIb30BaHUEM JTO3UMETPA U
WCCJICIOBAHNE TPEKOB YaCTHI]

(o roToBbIM (hoTorpadusim).
N3yuyenune noraomneHus OeTa-4acTuil
ATFOMUHHIEM.

Omnpenenenre ycaoBUN TPUMEHUMOCTH
MOJIEJIA ATOMHOTO Si/pa.

AHaM3 U ONTUCaHue SIECPHBIX peaKIuit
C MCTIOJIb30BAHUEM ITOHSATHH MacCOBOE
YHUCJIO U 3apsf AApa, SHEPTHUS CBSI3U

spa, 3aKOHOB COXpaHEHHWs 3apsna,

MaCCOBOTI'O YMCJIa U SHEPTUHN B AACPHBIX
PCaKluAX, 3aKOHA paIuOaKTUBHOI'O
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sanaep. Anepusie peaktopsl. [IpobaeMbl
YIPaBIIEMOT0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKUE ACTIEKThI Pa3BUTHUS
SAIEPHON DHEPIETUKH.

MeTtobl perucTpaly ¥ UCCIAEAOBAHUS
AJIEMEHTAPHBIX YACTHULL.
DyHIaAMEHTAIbHBIEC B3aUMOJCHCTBUS.
bapuoHbI, ME30HBI U JIENITOHBI.
[IpeacraBnenue o CtaHmapTHOM
Mozenu. KBapk-rirooHHas MOJEIb
aZpOHOB.

®dwu3suka 3a npenenamu CtangapTHON
Mozenu. TémHas MaTepusi U TEMHAs
DHEPTHUA.

EanHcTBO puznueckoil KapTUHBI MUpA.
TexHuyeckue ycTponcTa u
TEXHOJOTUYECKHUE MMPOLECCHI: TOZUMETD,
Kamepa BuiibcoHa, siaepHbIid peakTop,
TEPMOSIEPHBIN PEAKTOP, aTOMHAs
O60M0a, MarHUTHO-PE30HAHCHAs
Tomorpadus

pacnaja.

OObsicHEHUE TPUHITUTIA JCHCTBUS
J03UMeTpa, kamepbl BuiibcoHa,
SJIEPHOTO peaKkTopa, TEPMOSIEPHOTO
peakTopa, aTOMHON 00MOBI, MATHUTHO-
PE30HaHCHOM TOMOrpaduu.

AHanu3 1 OLEHKA BIUSHUS
PaMOAKTUBHOCTH Ha JKUBBIC
OpraHu3MBbl, a TAKXKE MOCIIEICTBUN
Pa3BUTHS SAECPHON SHEPTETUKU

C MO3ULIHAN YKOJOTUYECKOU
0e30MacHOCTH; PEICTaBICHUIN

0 palMoOHAILHOM IPUPOAOTIONH30BAHUN
(B mpoiiecce mOATOTOBKU COOOIIECHUH,
BBITIOJIHEHUS TPYIIIIOBBIX MPOEKTORB)

Hroro no pazneny

20

Pa3znen 5. DiemMeHTHI aCTPOH

OMHUHU U ACTPOPU3UKU

5.1

DIIEMEHTHI
aCTPOHOMUHU U
acTpo(u3uKu

10

DTarbl pa3BUTHS ACTPOHOMUH.
[IpuknagHOE 1 MUPOBO33PEHYECKOE
3Ha4YCeHHE acTpOHOMHH. [ [puMeHNMOCTH
3aKOHOB (PM3HKH I OOBSICHEHUS

Habmronenue 38€31H0r0 HEDA
HEBOOPYKEHHBIM TJ1a30M

C UCTIOJIb30BAHUEM KOMITBIOTEPHBIX
TIPYIIOKEHUH JIJIST OTIPEICTICHUS
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MPUPOJIBI KOCMUUYECKUX OOBEKTOB.
Metonasl aCTPOHOMUYECKUX
uccnenoBannii. COBpeMeHHbIE
ONTHUYECKUE TEJIECKOIIBI,
pazvoTENIECKOIbI, BHEATMOC(EPHAs
ACTPOHOMMUSI.

Bun 38é3nH0r0 HeOa. Co3Be3nus, sipKue
3BE3/1bI, INIAHETHI, UX BUIUMOE
JBUOKCHHUE.

Conneynas cucrema.

Connue. CoiHeUHasi aKTUBHOCTb.
Hcrounnk sHeprun CoiHIa v 3BE3/1.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKHU.
Jlnarpamma «CIeKTpaJIbHBIM KJIacC —
CBETUMOCTB». 3BE3/1bl IJIABHOU
IIOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTb» U1 3BE3]T
IJIABHOM IIOCJIEN0BATENBHOCTH.
BnyTtpennee crpoenue 3BE31.
CoBpeMeHHBIE ITPEICTaBICHMS

O IIPOUCXOKAEHUU U 3BoroMU CoJlHIa
U 3BE3J1. DTanbl )KU3HU 3BE3]I.
Muiteunslii [Tyt — Hama ['aakTuka.
[Tonoxenue u nBrxenue CoHIIa

B ["aymakTrke. TUIIBI raJIAKTHK.
Paaguoranaktuku u xBaszapsl. Y€pHbIe
IBIPHI B /Ipax FaJIAKTHK.

MI0JI0KEHUSI HeOECHBIX 00BEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3aua CeBepHOro noJymapus u
SIPKUE 3BE3IBL.

HaoGmronenue B Teneckorn JIyHbl, IJIaHET,
TYMAHHOCTEW U 3BE3HBIX CKOIUJICHUMU.
Yuacrtue B IMCKYCCUU O POJIU
aCTPOHOMHH B COBPEMEHHOW KAPTUHE
MHPA, B IPAKTUYECKON AEATEIILHOCTH
YEJIOBEKA U TAIbHEUIIIEM HayYHO-
TEXHUYECKOM Pa3BUTHUH.

[ToaroroBka cooOIIEHNN 0 METOAAX
MOJIYYEHHUS HAYYHBIX ACTPOHOMUYECKUX
3HAHUU, OTKPBITUSAX B COBPEMEHHOM
aCTPOHOMMUM.

[IpyuMeHEeHnEe OCHOBOIIOJIATAOIIUX
ACTPOHOMHMYECKUX MOHSTHUM, 3aKOHOB U
TEOPHUH ISl aHAIN3a U OOBSICHCHHS
(bU3UYECKUX MPOLIECCOB, TPOUCXOSAIINX
B 3BE3/aX, B 3BE3HBIX CUCTEMAX,

B MEXXTaJTaKTUYECKOM CpEE, IBUKEHHUS
HEOCCHBIX TEJ, YBOJIIOLNU 3BE3T U
Bcenennon
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Bcenennas. Pacimupenne Beenennou.
3akoH Xa006ma. PazOeranue ranakTuk.
Teopus bosbioro B3peiBa. PenukroBoe
W3JIyYECHHUE.

MacmiraOHast cTpykTypa BeeneHHoiM.
MeraranakTuka.

Hepeménnpie mpo0aeMbl aCTPOHOMHHU

Hroro no pasaeay 12

Pa3znen 6. @Puznyeckuii MNPaKTUKYM

6.1 duznyecKuii 10 CnocoObI u3mMepeHus Gu3nIecKux [IpoBeneHNE KOCBEHHBIX U3MEPEHU,
MPAKTUKYM BEJIMYUH C HCTIOJIH30BAHUEM WCCJICIOBAHUI 3aBUCUMOCTEN
aHAJIOrOBBIX U IIU(POBBIX (bu3MYeCcKuX BEJIMYMH, IPOBEPKA
HU3MEPUTEILHBIX PUOOPOB U MPEIOKEHHBIX TUIIOTE3 (BHIOOP
KOMITHIOTEPHBIX TATYUKOBBIX CHCTEM. 13 paboT, OMMMCAHHBIX B TEMATUYCCKUX
AOGCOIIIOTHBIE U OTHOCUTEIBHBIE paznenax « Y 4eHU4eCKui SKCTIEPUMEHT,
HOTPEUIHOCTH U3MEPEHUHN (pru3nueckux | mabopaTopHbIe pabOThI, MTPAKTHKYM)
BeniuuH. OlIeHKa IpaHuIl
MIOrPENTHOCTEN
Hroro nmo pasneny 10
Paznen 7. O000maroiiee noBropenme
7.1 Cucremaruzaiys u 16 O00011IEHNE U CUCTEMATU3ALUASA VYuyactue B AUCKYCCHH O POJIU (GU3UKU U
0000111eHne coJlep KaHMsl pa3AesioB Kypca aCTPOHOMHU B PA3IUYHBIX cepax
IPEIMETHOTO «Mexanukay, «MoinekymnsipHas pusuka | JesTEIbHOCTH YEIOBEKa.
COJIepKaHus U OIbITa U TEPMOJUHAMUKAY, [ToaroroBka cooOmieHn 0 MECTE
NEeATEIbHOCTH, «OnexTpoauHaMukay, «Konedanus u bu3nYecKoi KapTUHBI MUPA B PSTY
IPHOOPETEHHOTO BOJIHBI», «OCHOBBI CIIELIMAJILHON TEOPUH | COBPEMEHHBIX MTPEACTABICHUN
IIPU U3YUYEHUU Kypca OTHOCUTETHLHOCTHY, «KBaHTOBas 0 TIPUPOJIE.
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buzuku 10-11
KJIaCCOB

busuKay, «I1eMEHThl ACTPOHOMUH U
acTpOU3UKI.

Ponb ¢pusuku u actpoHOMUN

B DKOHOMHYECKOM, TEXHOJIOTMYECKOMH,
COITMAJILHOM M ATHYECKOU cepax
NEATEIbHOCTH Y€JI0OBEKA, POJIb U MECTO
(GbU3MKN U aCTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTUHE MUpPA, 3HAYCHUE
OIMCATEIIbHOM, CUCTEMATU3UPYIOLLIEH,
O0OBACHUTENLHON U MPOTHOCTUYECKON
dbyHKIUi GUznUecKo Teopun, poJib
¢buzndeckoit Teopun B GOpMHUPOBAHUU
MpeCTaBICHUH 0 (PU3NYECKOU KapTUHE
MHUpa, MECTO (PU3UIECKOIN KapTHUHBI
MHUpa B 0011IEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN
0 Ipupoze

Brinmonnenue yueOHbIX 3a1aHuil,
JEMOHCTPUPYIOIINX OCBOEHUE
OCHOBHBIX TIOHSITHH, PU3NIECKUX
BEJIMYMH U 3aKOHOB Kypca ¢pu3zuku 10—
11 knaccoB

Hroro no pazaeny 16
OBIIEE KOJIMYECTBO 136
YACOBIIO

IMPOI'PAMME
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