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@enepanpHas paboyas nporpamMma 1o ydyeOHOMy npeamery «Duzuka»
(yrmyOnénnslii ypoBeHb) (mpeametrHas o0sacTh «EcTecTBEHHO-Hay4HbIE MPEIMETHD)
BKJIFOYAET MOSICHUTENBHYIO 3alUCKY, COJIepKaHUE 00yUEHNUs, TUIaHUPYyEMBbIE PE3yIbTaThl
OCBOEHUS IPOrpaMMBI 10 (PU3UKE, TEMATUYECKOE MJIAHUPOBAHUE.

[TosicHuTeNnbHAS 3aMKMCKa OTPAXKAET OOIIKE LIeJIU U 3a/1a4H (PU3UKH, XapaKTEPUCTUKY
NICUXOJIOTMYECKUX NPEANOChUIOK K €€ U3yUEHHUI0 00y4arolMMUCS, MECTO B CTPYKType
y4eOHOro IUIaHa, a TakKXkKe MOAXOJAbl K OTOOpY coJepKaHHUs, K OIpPEAEIICHUIO
IJIAHUPYEMBIX PE3yJIbTaTOB.

CopepxxaHne OO0y4YeHHMs] pPACKpbhIBAa€T COJEpXKAaTeNIbHbIE JIMHUU, KOTOpPbIE
npearaTcs g 00A3aTeIbHOTO U3YUYEHHUS B KaXK/IOM KJIacce Ha YPOBHE CPEIHEro
oO1rero ooGpazoBaHMs.

[Inanupyemble pe3ynbTaThl OCBOEHHUS MpPOrpaMMbl MO (U3MKE BKIIOYAIOT
JUYHOCTHBIE, METallPpEAMETHBIE PE3yJIbTaThl 3a BECh IMEpUOJA OOy4YeHUS HAa YpOBHE
CpelHero oduiero oopa3oBaHusl, a TakKe MPEAMETHbIE JOCTHXKEHHSI O0y4YaroIIerocs
3a KaXXJIbIi TOJ] O0y4EHHS.

MNOACHUTEJIBHAA 3AIIMCKA

IIporpamma 1o ¢usuke Ha ypoBHE cpeaHero odmero oopa3zoBaHus pa3paboTaHa
HAa OCHOBE TOJOKEHW U TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTenbHOM mporpammel, npeactaBieHHbIXx B @I'OC COO, a Takxke ¢ y4€Ttom
denepanbHOl pabodeli mporpaMMbl BociuTaHus U KoHIenmy npenoaaBaHus yueoOHOro
npeamera «®uszukay B 00pa3zoBaTeNbHBIX opraHuzamnusx Poccuiickoit denepanuu,
peaTu3yIoNnuX OCHOBHBIC 00pa30BaTEIbHBIC MPOTPAMMEI.

[Iporpamma Mo ¢u3MKe ompenenseT 00sA3aTeIbHOE MPEIMETHOE COJCpIKAHUE,
yCTaHABJIMBAET PEKOMEHIYEMYIO TOCIEAOBATEIIbHOCTh H3YUYEHUsS TEM U Pa3JesioB
y4eOHOTO TpeaMeTa ¢ YIETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3CH, JTOTUKH
y4eOHOro mpoliecca, BO3pacTHBIX 0coOeHHOCTeH oO0yyatomuxcs. [Iporpamma no ¢usuke
AT MpeCTaBIIeHUE O TENAX, COAepKaHnu, OOIel cTpareruu 00y4eHMs, BOCIIUTAHUS U
pa3BuTHs OOyJarOIIMXCs CpeACTBaMU yueOHOTo mpeamMera «Du3nkay Ha yriayOaéHHOM
YPOBHE.

N3yuenne xypca pusuku yriayOoa€HHOTO YPOBHS MO3BOJISIET PEAM30BATh 3aa4d
po(hecCHOHATFHOW OPHEHTAINU, HAPABICHO HA CO3JIaHUE YCIOBHUH /ISl TMPOSBIICHUS
CBOMX WHTEIUICKTyIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXXIbIM OOyYarOIIMMCH,
KOTOphIE  HEOOXOAMMBI I  TPOJOJDKEHHS  OOpa3oBaHHMs B OpraHH3aIUsaX
npodeccuoHanbHOTO  00pa3oBaHMS 1O  PA3JIMYHBIM  (DU3UKO-TEXHUYECKHM |
WHKCHEPHBIM CIICTIHATEHOCTSIM.

B mporpamme mo ¢u3MKe ONpenessifoTCs TUIAHUPYEMBIE PEe3yJIbTaThl OCBOCHHS
Kypca (Gu3MKM Ha YpOBHE CcpeaHero oOmero oOpa3oBaHUS: JIMYHOCTHBIE,
MeTanpeaAMETHbIC, IPeIMETHBIC (Ha yrTyOon€HHOM ypoBHE). HaydHO-MeTonomornaeckoi
OCHOBOM J17151 pa3paboTKu TpeOOBaHUI K TUIHOCTHBIM, METAIIPEIAMETHBIM U TIPEIMETHBIM
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pe3yabpTaTaM 00ydYaroluxcsi, OCBOUBIIUX MpOrpaMmy Mo (U3MKe Ha YpOBHE CPEIHETO
oO1iero oOpa3zoBaHusl Ha yrIyOJIEHHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/IESITEIIbHOCTHBIN
HOJIXO/I.

[Iporpamma o ¢u3MKe BKIIOYAECT:

IUTAHUPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca GU3UKHU HA YIITyOJIEHHOM YPOBHE, B TOM
YHUCIIe MPEAMETHBIE PE3YIbTATHI IO r0J1aM 00yUYEHUS;

coziepkaHue yueOHoro npeamera «Du3nkay mo rogam o0ydeHHUs;

TEMaTUYECKOE TUIAHUPOBAHUE 10 FOAaM OOyUEHHS.

[Iporpamma no pu3uke UMEeT MPUMEPHBIN XapaKTep U MOXKET ObITh UCIIOJIb30BaHA
YUUTEIIMU (PUBUKYU JJIs1 COCTABICHUSI CBOUMX pab0YUX MPOrpaMM.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPYECKYIO WHUIIMATUBY YUYUTENEH U
MPENIOCTABISAET BO3MOXKHOCTU JUIsl pealii3allii Pa3IudHbIX METOJAMYECKUX MOIX0I0B
K TpenojaBaHuio (U3UKA Ha YIIyOJIEHHOM YPOBHE IMPU YCIOBUU COXPaHEHUS
00s3aTEeIbHON YaCTH COJIEp KaHus Kypca.

du3nka KaKk Hayka o Hanbosee oOIUX 3aKOHAX MPHUPOJIbI, BHICTYIAsl B KA4ECTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYIIECCTBEHHBIM BKJIAJ, B CHUCTEMY 3HaHUU
00 okpyxatomiem wMupe. llkonbHbIE Kypc GU3HKM —  cHUCTEMOOOpa3yromui
JIJISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UUECKUE 3aKOHBI JIEKAT
B OCHOBE IIPOIICCCOB MW SBJICHUM, M3y4aeMbIX XHUMHEH, Ouosioruerd, Quamdeckoit
reorpadueii u actpoHomueil. Mcrnonap30BaHMe M aKTUBHOE MpUMEHEHHE (HU3UYECKHUX
3HAHUU OMPEACIIUIIO XapaKTep U OypHOE pa3BUTHE pa3HOOOPA3HBIX TEXHOJIOTHN B cdhepe
SHEPreTUKH, TPAHCHOPTA, OCBOEHUS KOCMOCA, TMOJYYEHHUS HOBBIX MaTepHUasioB
C 3aJlaHHBIMU CBOWCTBaMU. V3yueHne Gpu3nKu BHOCUT OCHOBHOM BKJIaJ B pOPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa  oOywaromerocs, B  (QopMuUpoBaHUE
YMEHHUM TMPUMEHSATh HAy4YHBI METOJ] IO3HAHUS TPH BBHIIOJIHEHUW UMM YYEOHBIX
VCCIICIOBAHUM.

B ocHOBY Kkypca pu3MKu Ha ypOBHE CpeHEro 00IIero o0pa3oBaHus MOJIOKEH Pl
UJIel, KOTOPbIE MOKHO PacCCMaTpUBaTh KaK MPUHIIMIIBI €70 HOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUM ¢ HEW Kypc SIBISETCS JIOTHUYECKHU
3aBEPIIEHHBIM, OH COJCPKHUT MaTepHal M3 BCEX pa3ieiioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJJACCUYECKOH, TAK U COBPEMEHHOU (PU3UKH.

Hoes zenepanuzayuu. B cooTBeTCTBUM ¢ HEMl MaTepuan Kypca GU3NKU 00beTUHEH
BOKpYT (u3nueckux Tteopuil. Benymmm B Kypce sBisercs (HOpMHUpPOBaHUE
MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSAX MaT€pUH, BEIIECTBE U MOJIE.

Hoesa cymanumapuzayuu. EE peanusanus NpeanonaracT MCIHOJIb30BAHUE
T'YMAaHUTAPHOTO MOTeHIMaNa (U3NIECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTUS (PUBUKHU
C pa3BUTHEM OOIIECTBA, a TaKXe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
HKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonou nanpaenennocmu. Kypc ¢usuky yriayOGnéHHOro ypoBHS
MPEANOJIAraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJIOTUYECKHUX
MPUJIOKEHUN W3YyUYEHHBIX TEOPUN M 3aKOHOB. [Ipn 3TOM paccMarpuBaroTCs Ha YPOBHE
OOIIUX MPEACTABICHUN U COBPEMEHHbIE TEXHUYECKHE YCTPONCTBA, M TEXHOJIOTHHU.



Hoes rxonozuzayuu peannsyercs IOCPeCTBOM BBECHHSI SJIEMEHTOB COJIEPKaHus,
MOCBSMIEHHBIX OSKOJOTUYECKUM TMPOOJIEeMaM COBPEMEHHOCTH, KOTOpPBIE CBS3aHBI
C pa3BUTHEM TEXHUKHU U TEXHOJOTHUH, a TaKke OOCYXKIACHHs MPoOIeM palMOHAIBHOTO
IPUPOIOTIOIB30BAHUS U SKOJIOTHYECKON O€30MaCHOCTH.

OcBoeHue coaepkaHusi mporpaMMbl MO (U3UKE JOJDKHO OBITh TOCTPOEHO
Ha MPUHIUIIAX CHUCTEMHO-IEATEbHOCTHOrO Toaxonaa. [ns dbusmku peanmzanus >THX
NPUHIUATIOB 0a3upyeTcss Ha HCIHOJIB30BAaHUU CAMOCTOSITENIBHOTO JKCIIEPHUMEHTa Kak
IOCTOSTHHO JIeHCTBYIOMIETO (hakTopa yueOHoro mnpouecca. /s yriny6néHHoro ypoBHs —
3TO CHCTEMa CAMOCTOATEIBHOTO YUYEHHYECKOrO HSKCHEPUMEHTA, BKIIIOYAIOIIErO
(GbpoHTaNbHBIE YYEHHUECKHE OMBITHI MPU U3YYCHUH HOBOTO MaTepHualia, J1adopaTOpHBIC
paboTbl W paboThl TpakTUkyma. [Ipu 3TOM BO3MOXKHBI J[Ba CIOCO0a peanu3aiuu
¢uznyeckoro npakTukyMa. B mepBoM ciydae mpakTHKYM MPOBOAMTCS JHOO B KOHIIE
10 1 11 xiaccoB, 10O MOCIIEe IEPBOTO U BTOPOTO MOTYTOANHN B KAXKIOM U3 ITHUX KIIACCOB.
Brtopoii cmoco6 — 310 uHTErpanus padoT MpakTUKyMa B CUCTEMY JaOOpaTOPHBIX padoT,
KOTOpPBIC MPOBOJISATCS B Mpollecce U3ydeHus paszziena (temsl). [Ipu 3Tom moa pabotamu
MPaKTUKyMa TMOHUMAETCS CaMOCTOSITEIBPHOE MCCIEOBAaHUE, KOTOPOE IMPOBOJUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUa 0€3 MOMaroBoi HHCTPYKIUH.

B nporpamme mo ¢usuke cucteMa YYEeHHYECKOTO SKCIIEPUMEHTa, J1ab0paToOpHBIX
paboT U MpakTHKyma TpEJICTaBlieHa €IWHBIM TepeuHeM. BuiOOp TemaTuKu IS 3THX
BUJIOB  yYCHHYECKMX  MPAKTHUYECKHX  pabOT  OCYIIECTBISACTCS  YYaCTHUKAMHU
00pa30BaTENBLHOrO MpPOIEcca UCXOJS U3 OCOOEHHOCTEH MOYpPOUYHOTO IJIAHUPOBAHUS U
ocHamieHus kabunera ¢pusuku. [Ipu 3ToM oOecnieunBaeTCst OBJIaJIeHNE 00yJAOIIMUCS
YMEHUSMH TIPOBOIUTH MPSMBIC U KOCBEHHBIC U3MEPEHUS, UCCIICIOBAHUS 3aBHCHMOCTEH
(bU3MYEeCKUX BEIMYUH U TIOCTAHOBKY OIBITOB TIO MPOBEPKE MPE/IJIOKEHHBIX TUIIOTE3.

bonpiioe BHMMaHue yAenseTcs PEHICHHIO PAcu€THBIX M KAdYeCTBEHHBIX 3ajiad.
[Ipu sTOM ISt pacu€THBIX 3a7a4 MPUOPUTETOM SIBJISIFOTCS 3aJa4d C SBHO 3aJaHHOU U
HESIBHO 33JJaHHON (PH3UYECKOI MOJIEIIBIO, TTO3BOJISIFOIITUE PUMEHSATh N3YyUEHHBIC 3aKOHBI
¥ 3aKOHOMEPHOCTH KakK W3 OJHOTO paszjena Kypca, TaKk U HHTErpupys NpHUMEHEHHE
3HAHWUN U3 pa3HBIX pa3enoB. J[Jis Ka4eCTBEHHBIX 3a/1a4 IPUOPHUTETOM SIBIISIFOTCS 3aJaHUS
Ha OOBSCHEHHE/TMPEACKa3aHue TMPOTeKaHWs (U3HUECKUX SBICHUH U TMPOIECCOB
B OKpY)KaloIleW >XWU3HHU, TpeOyromue BbIOOpa (PU3MUECKOW MOAENU JUIsl CUTyalluu
PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBum ¢ TpedoBanusMu @I'OC COO k MaTepuaibHO-TEXHUYECKOMY
o0ecrniedeHnto yueOHOoro mnpoiecca Kypc Gu3uku yriryoJaéHHOTo ypOBHS Ha YPOBHE
cpenHero oo1ero o0pa3oBaHus TOJKEH U3Y4YaThCsl B YCIOBUSAX MPEIMETHOTO KaOMHETA.
B kabunere ¢u3uMku JODKHO OBITH HEOOXOAMMOE JabopaTopHOe O0O0OpyAOBaHHE
JUTSl BBITIOJTHEHWS YKa3aHHBIX B TIporpaMme 10 (PU3MKE YUYEHHYECKUX OIBITOB,
1ab0opaTOpHBIX paboT KU padOT NPAKTUKYMa, a TAKXKE IEMOHCTPAIMOHHOE 000pYAOBaHHE.
JlemoHCTpanmoHHoe 000pyA0BaHNEe (OPMHUPYETCS B COOTBETCTBUH C MPUHITUIIOM
MUHUMAJIbHONH  JIOCTATOYHOCTH U  OO0ECHeuMBaeT TIOCTAHOBKY MEPEYUCICHHBIX
B MporpaMMme mo (pU3MKe KIFOUYEBBIX JAEMOHCTpALMU JJIS UCCIEIOBAHUS H3Y4YaeMBbIX



SBJICHUH U MPOLIECCOB, SIMIUPHUUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHECHUM.

JlabopatopHoe 00OpyIoBaHME I  YUYEHUUYECKUX  MPAKTHYECKHX  padoT
dbopmupyeTCcs B BUJIE TEMATUYECKUX KOMIUIEKTOB U 00ECIIEYMBAETCS B PACUETE OJHOIO
KOMILJIEKTa Ha JBYX OOydJamommxca. TemMaThueckue KOMILIEKTBl J1IabopaTOPHOIO
000pyAOBaHMSI JOJKHBI OBITH TOCTPOEHBI HA KOMILUIEKCHOM KCIIOJIb30BaHNUN aHAJIOTOBBIX
U UU(pPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPUTENbHBIX CHUCTEM B BHJIE
M (pOBBIX JTa0OpaTOPUi.

OCHOBHBIMM LENSIMA M3y4YeHUs (PU3MKKM B 0OwEM OOpa30BaHUU SBISIOTCS:

(opMupoBaHUE MHTEpeca U CTPEMJICHHsS OOyYarolMXCs K HaydHOMY H3Y4YECHHIO
IPUPOABL, PA3BUTHUE UX UHTEJUIEKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN;

pa3BUTHE MPEJCTABICHUNM O HAyYHOM METOAE MO3HaHUS M (POPMUPOBAHUE
UCCJIEI0BATENHCKOTO OTHOIIEHUS K OKPYKAIOIIUM SBJICHUSIM;

(opMHpOBaHWE HAYYHOTO MHUPOBO33PEHHUS Kak pe3ysibTaTa HW3Y4YEHUS OCHOB
CTPOEHMSI MaTepUH U (PyHAAMEHTAJIbHBIX 3aKOHOB (DU3HKHU;

dbopmMupoBaHUe yMEHUN OOBSCHATH SBJICHHUS C MCIOJIB30BAaHUEM (PU3UYECKUX
3HAaHUU U HAYYHBIX IOKA3aTEIbCTB;

(dopMHpOBaHUE TPEACTAaBICHUHA O Ppoiau (U3UKA [  Pa3BUTHS  JPYrUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTUI;

pa3BUTHE MPEICTABICHUH O BO3MOXHBIX cepax Oyayuier npodeccuoHanbHON
JeSITEIbHOCTH, CBSI3aHHBIX C (PU3MKOM, OJATOTOBKA K JajbHEHIIeMy 00y4eHHIO B 3TOM
HaIpPaBIICHUU.

JlocTmkeHne STUX Ledel oOecrneynBaeTcsi peLICHHEM CIEAYIOIUX 3ajad
B IIpoIlecce M3yUeHUs Kypca (GU3UKH Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS:

npuoOOpeTeHre CUCTEMBbl 3HaHUM 00 oOmuX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHSX, BKIIIOYAsl MEXaHUKY, MOJEKYJSIPHYIO (U3UKY, DJIEKTPOJAUHAMUKY,
KBaHTOBYIO (DM3UKY U AJIIEMEHTBI aCTPOPU3UKH;

dbopMHpOBaHWE YMEHHH MPUMEHSATH TEOPETUUYECKHUE 3HAHUS JUIsl OOBSICHEHUS
duznyecKkux SBICHUH B TPUPOAEC U JJS TMPUHATUS MPAKTUYCCKUX PEIICHUH
B IIOBCEJIHEBHOM JKU3HU;

OCBOCHME CIOCOOOB PEIICHMs Pa3jiu4HbIX 3aJlad C SABHO 3aJaHHON (U3HUECKOM
MOJIENIbIO, 3aa4, IOAPA3yMEBAIOIINX CAMOCTOSITEILHOE CO3JaHne (PU3NUECKON MOJIENH,
aJIeKBaTHOM yCIIOBUSIM 3aJjaui, B TOM YHCJIE 337a4 MH)KEHEPHOIO XapaKTepa,

NOHUMaHue PU3NYECKUX OCHOB M PUHLUIIOB JIEHCTBUS TEXHUYECKUX YCTPOICTB U
TEXHOJIOTHYECKHUX ITPOLIECCOB, UX BIMSHUS HA OKPYKAIOLIYIO CPENLY;

OBJIAJICHUE METOJAAMU CaMOCTOSITEIBHOTO IUIAHUPOBAHMS U IPOBEIEHUS
bu3nyeCKUX SKCIIEPUMEHTOB, aHAIN3a M WHTEpIpeTalu UHPOPMAIUH, OMPEICICHUs
JIOCTOBEPHOCTH TOJIYYEHHOT'O PE3yJIbTaTa;

CO3JaHME YCJIOBHM JUIsl Pa3BUTHS YMEHUH NPOEKTHO-UCCIENOBATEIBCKOM,
TBOPYECKOM J1€ATENBHOCTH;

pa3BUTHE MHTEpeca K cdepaM MpodecCHOHATBHON NeATENbHOCTH, CBSI3aHHOU
¢ pu3HKOIA.



B cootrBerctBuu ¢ tpeboBanusimu @I'OC COO yrinyOnéHHBIA ypOBEHb HU3yUEHUS
y4yebHoro npeaMera «dusrka» Ha YpoBHE CpeaHEro o01iero o0pa3oBaHus BHIOUpaETCs
OOyJaroIMMHUCS, TUIAHUPYIOMIMMHU TMPOAOHKCHUE 00pa30BaHUSA 0 CIEIUATLHOCTIM
(U3UKO-TEeXHUYECKOTO TPOQHIIS.

OO0miee 4KCIIO YacoB, PEKOMEHJOBAHHBIX ISl U3y4YeHUS (Pu3uku (yriyOJeHHBIN
ypoBeHb) — 272 4dacoB: B 10 kiacce — 136 gacoB (4 yacoB B Henelno), B 11 kmacce —
136 yacoB (4 4acoB B HEZIEIIO).

[Ipensiaraemeliiil B mporpamme 1o Gu3uke nepedeHb 1a00paTOPHbIX U MPAKTUIECKUX
paboT ABISETCS PEKOMEHIOBAHHBIM, YUUTENh JISTAET BHIOOP TIPOBEICHUS 1a00PaTOPHBIX
paboT 1 OMBITOB C YUYETOM UHAUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOITNXCS.

B mnporpamMme mno ¢usmke KakIoro Kiacca IMpeasiaraeTcsi pe3epB BpPEMEHH,
OTBOJIMMBIN Ha BapHUATHBHYIO YacTh MPOTPAMMBI, COAEpXKaHUE KOTOpo (popmupyercs
y4acCTHHKaMU 00pa3oBaTesibHOro mporecca. Jlrobas pabouass mporpamma JOJDKHA
MIOJTHOCTBIO BKJIIOYATh B CE0S Co/Iep KaHMe TAaHHOK TTPOTPaMMBI 110 (hU3HKE.



COJEP KXAHUE OBYYEHUA

10 KUIIACC

Pa3znen 1. Hayunblii MeTO NO3HAHUS NPUPOABI-24

®uznka — pyHIaMeHTaIbHas HayKa o npupojae. HayuHblil MeTO/1 MO3HAHUS U
METO/Ibl UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUM.

OKCIepUMEHT W Teopus B Ipolecce No3HaHus mnpupoasl. HaOmrogenue wu
HKCIIEPUMEHT B (PU3UKE.

CnocoObl  u3MepeHusi (U3MUECKUMX BEJIUYMH (QHAJIOTOBBIE U LU(POBBIC
U3MEpPUTEIIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYNKOBBIE CUCTEMBI).

[TorpenrHocT U3MEpEeHU (PU3NUECKUX BETUYNH (a0COTIOTHAS M OTHOCUTEIbHAS).

MopenupoBanue (U3MYECKUX SBJICHUM M MPOLECCOB (MaTepuaibHas TOYKa,
aOCOJIFOTHO TBEPIOE TEJIO, UJealbHAs KUIKOCTh, UICAIbHBIM a3, TOYCUHBIN 3aps).
['unote3a. PU3NYECKHI 3aKOH, TPAHULIBI €0 TPUMEHUMOCTH. PU3HUeCKas TEOPUSL.

Ponps u Mecto ¢usuku B HOpMUPOBAHUM COBPEMEHHOW HAYYHOW KapTUHBI MUPA,
B [IPAKTUYECKON IEATEIBHOCTH JIFOAEH.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul, nPaAKMUKym

W3mepenue cuiibl TOKa U HAMPSKEHUsSI B LIETIH [TOCTOSIHHOTO TOKA MIPH MTOMOIIHU
aHAJIOTOBBIX M IIU(PPOBBIX U3MEPHUTEITHHBIX MPHUOOPOB.

3HaKOMCTBO ¢ LH@poBoi nadbopatopuedt no ¢usuke. IIpumepsl u3MepeHUs
(bu3NYECKUX BETUYMH MTPHU MOMOIIM KOMIIBIOTEPHBIX JaTUUKOB.

Pa3nen 2. Mexanunka-334
Tema 1. Kunemamuxka-10u

Mexanndeckoe nBrkeHrne. OTHOCUTEIHPHOCTh MEXaHUUECKOTO ABMKeHUs. Cuctema
OTCU€Ta.

[Ipsimast 1 oOpaTHas 3a/1a4l MEXaHHUKH.

Pannyc-BekTop MaTepHabHON TOYKH, €T0 MPOSKIIMA Ha OCH CUCTEMbI KOOPIUHAT.
Tpaekropusi.

[Tepemerienune, CKOPOCTh (CPEIHSS CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHUE
MaTepUabHOW TOYKH, HMX TMPOCKIMM HA OCHU CHUCTeMbl KkoopauHart. CrokeHue
IIEPEMEILIEHUH U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE NPSIMOJMHEWHOE IBMKEHUE. 3aBUCUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHHUS M MYTH MaTepHUaJbHONW TOYKH OT BPEMEHU U HX
rpaduKu.

CBobOomHOe maaeHue. YCKOpeHHEe CBOOOJHOTrO majeHus. JIBWKeHue Tena,
OpOIIIEHHOTO O] YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH U YCKOPEHUS
MaTepUaIbHOW TOYKH OT BpEMEHU U UX Tpauku.

Kpuonuneitnoe nBwkeHue. J[BuKeHHE MaTEpHAIBHOM TOUKH IO OKPYKHOCTH.
VYrioBas u uHelHas ckopocTs. [lepuona u yacrota oOpaiuenus. LieHTpocTpeMHuTeIbHOE
(HOpMaJIbHOE), KacaTelbHOE (TAHTCHIIMAIbHOE) M TOJHOE YCKOPEHHWE MaTepUaIbHOU
TOYKH.



TexHuyeckue yCTpOUCTBA U TEXHOJIOIMYECKUE IPOLECCHI: CIIMIAOMETDP, JBUKECHUE
CHapsII0B, LEIHBIE, IeCTepEHYAThIE U PEMEHHBIE TIEPEIaYr, CKOPOCTHBIE TU(THI.

Jlemoncmpayuu

Mogens cucteMbl OTCu€ra, WUIIOCTpAlMsd KHHEMAaTHYECKUX XapaKTEPUCTUK
JIBUKEHUS.

CnoocoOblI UcclIEI0BaHUS IBMKEHUH.

NnmrocTpanus npeaenbHoro nepexo1a i i3MEpPEeHNEe MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue NBHKEHUN C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Teq1 B BO3yX€E U B Pa3peKEHHOM IMPOCTPAHCTBE.

Habmronenne nBwkeHUs Tena, OpOIIEHHOTO TMOJ VYIVIOM K TOPU3O0HTY
Y TOPU30HTAJIBHO.

Hanpagnenue cKopocTy Mpu IBUKESHUH IO OKPY>KHOCTH.

[IpeobpazoBanue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHuE myTel, TpPaeKTOPHM, CKOPOCTEH ABMXKEHHS OJHOIO M TOTO JKE TeJa
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomsl, NPAKmMuKym

N3ydenne HEpPaBHOMEPHOTO MABMKCHHS C IIEIBI0 OMPEACICHUS MIHOBEHHOU
CKOPOCTH.

WccnenoBanue 3aBUCHUMOCTH IyTH OT BPEMEHHU TIPU PaBHOYCKOPEHHOM JIBUKEHUU.

N3mepenne yckopeHusi CBOOOJHOTO MajeHHS (PEKOMEHIOBAHO HCIOJIb30BAHUE
rdpoBoii 1adbopaTopun).

N3yuenne TBMKCHUS Tella IO OKPYKHOCTH C IIOCTOSTHHOM 10 MOJTYJTFO CKOPOCTBIO.

WccnenoBanue 3aBUCUMOCTH TIEPHOJa OOpAIICHHS] KOHMYECKOTO MasiTHUKA OT €ro
napameTpoB.

Tema 2. /lunamuka-10u.

Ilepeii  3akoH Hbrorona. HWaepuuanbaele cucteMsl orcu€ra. [IpuHinun
otHocuTenbHOCTH [anunes. HeunepuuanbHble cucTeMbl OTcu€ra (ompeeseHue,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu Cuil.

Bropoii 3akoH HbroTOHA 11711 MaTepUaIbHON TOUKHU.

Tpernii 3ak0H HprOTOHA J1711 MaTEPUATIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHUs. JKBUBAJICHTHOCTh I'PABUTALMOHHOW U WHEPTHOM
MAacCCBl.

Cuna TsDKeCTH. 3aBUCUMOCTH YCKOPEHHS CBOOOMHOTO TAJCHHSI OT BBICOTHI
HaJl TOBEPXHOCTHIO MJIAHETHI U OT reorpapuueckoi mupoThl. [IBukeHne HeOECHBIX Tel
U UX cnyTHUKOB. 3akoHbl Kemnepa. IlepBas kocMuueckas CKOPOCTb.
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Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, ABUKylerocst ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuna TpeHHUsI CKOJIBKEHHS M CUJia TPEHUS IOKOSI.
Koaddunment tpenus. Cuiia CONpOTUBIICHUS TP JBUKEHUU TeJa B )KUJIKOCTH WIIH Ta3e,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JBHKCHUSI.

Hasnenue. ['mapocrarnueckoe napieHue. Cuna Apxumena.

TexHn4eckre yCTpONCTBA M TEXHOJIOTUYECKHUE TIPOLIECCHI: MOAIINITHUKY, TBHKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

Hab6nronenue nBMXEHUS TEJT B MHEPIIMAIBHBIX M HEMHEPLUUAIBHBIX CHCTEMax
OTCU€Ta.

[IpuHIMIT OTHOCUTEIBHOCTH.

Kauenue nByx HUIMHIPOB WM IIAPOB Pa3HON MACChI C OJIMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIBHO HEMHEPIIUATBHON CUCTEMBI OTCUETA.

CpaBHEHHE paBHOACHCTBYIONICH MPUIIOKEHHBIX K TEIIy CUJI C POU3BEAECHUEM
Macchl Tejla Ha €ro YCKOPEHHE B MHEPIUATILHON CUCTEME OTCUETA.

PaBeHCTBO cuJil, BOBHHKAIOIINX B PE3YJIbTATE B3aUMOJICHCTBUS TEN.

N3mepenue macc mo B3auMOJICUCTBUIO.

HesecomocTs.

Bec tena npu yckopeHHOM MoAabEME U TaJCHUU.

LleHTpOoOeKHBIC MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHHS.

Yuenuueckuii sxcnepumenm, nabopamoprvle pabomsi, NPAKmMuKym

W3mepenue paBHOJEHCTBYIOIIEH CHII MPU JIBUKEHUU OpyCKa MO HAKIOHHOU
IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI  YOPYTOCTH, BO3HHUKAKOIIMX B IPYKHHE
U PE3UHOBOM 00paslie, OT UX JAe(opmaluu.

N3yyeHne nBUKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, IEPEKUHYTOU Yepes JIETKUN
OJIOK.

N3mepenue koddduiimeHTa TpeHHs N0 BeJIWYUHE YIVIOBOro KoddhdUimeHTa
3aBUCHMOCTH Frp(N).

HccnenoBanue 1BUKEHUS OpycKa MO HAKJIOHHOH IIIOCKOCTH € IEPEMEHHBIM
KO3 UITMEHTOM TPEHHUS.

Tema 3. Cmamuka meépoozo mena-3u.

AbcomoTHO TBEpAOE Teno. [locTynaTenbHOE U BpallaTesIbHOE ABUKEHUE TBEPIOTO
Terna. MOMEHT CWiibl OTHOCHTENIbHO Ocu BpamieHus. I[lnedo cuinbl. CrnoxkeHue cuil,
MPUIOKEHHBIX K TBEpAOMY Teiy. LleHTp TskecTu Tena.

VYcaoBus paBHOBECHS TBEPIOTO Tea.
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YcToliunBoe, HeyCTOMYMBOE, O€3pa3InYHOE pABHOBECHE.
TexHuyeckue yCTpOHMCTBA M TEXHOJOTMYECKHE IPOLECCHI:  KPOHUITEHH,
CTPOUTENIBHBIN KPaH, PEIIETIATHIE KOHCTPYKLUH.

Jlemoncmpayuu
VY ci1oBuUsl paBHOBECHS.
Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomsi, NPaKmuKym
HccenenoBanue ycioBUM paBHOBECHS TBEPIOTO TEJIA, UMEIOLIErO OCh BPAILICHUS.
KoHcTpyrnpoBanne KpOHIITENHOB U PACUYET CUII YIIPYTOCTH.
N3ydenne ycTOWYNBOCTH TBEPAOTO TEJA, UMEIOIIETO TUIOIAb ONIOPBHI.

Tema 4. 3axkonsl coxpanenusa é mexanux-10

Nmnynsc MatepuaabHOW TOYKH, CUCTEMBI MaTepUalbHbIX ToOYeK. LleHTp mace
CUCTEMBI MaTEpUAIIBHBIX TOUEK. Teopema 0 JBHKEHUH LIEHTPa Macc.

NMnysibc CHITBI 1 N3MEHEHUE UMITYJIBCA TEINA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBHXKEHHE.

MoMeHT umnyJibca MaTepUaIbHOM TOUKH. [IpeacraBienne o COXpaHEHMM MOMEHTA
VIMITYJIbCA B LIEHTPAJIbHBIX IOJISX.

PaGota cunel Ha MajqoM M Ha KOHEYHOM mepeMelnleHud. ['padpuueckoe
npecTaBieHue pabOThI CHIIBI.

MOIIHOCTB CHUJIBI.

Kunetndeckass »Heprus MarepuaibHOM TOYKHA. Teopema 00 W3MEHEHUU
KUHETUYECKOW YHEPTUU MATEPUAIIBHON TOUKH.

[loreHnnanbHBlE W HENMOTEHUMAJbHbIE CUibl. [loTeHIManbHasg DHEPrus.
[ToTenmuanpHass sHeprus ymnpyro aehopMHUpOBaHHOW mpykuHbl. [loTeHIManbHAS
DHEPrus Teja B OJHOPOJHOM IpaBUTAIMOHHOM Tmoisie. [loTeHnmanpHas sHEprus Tena B
I'PaBUTALIMOHHOM I10JIE OJJHOPOAHOIO IIapa (BHYTpHY M BHE mapa). Bropas kocMuueckast
CKOpOCTB. TpeThsl KocMuyecKasi CKOpOCTb.

CBsi3p pabOThl HE MOTEHLMAJIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOW >HEepruu
CUCTEMBI T€Jl. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPTHH.

Yupyrue v Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymm 8 UACATbHOW KUJIKOCTM KakK CIIEICTBHE 3aKOHA
COXPAaHEHUs] MEXaHUYECKON DHEPIHUH.

TexHuyeckne yCTPOWCTBA M TEXHOJIOTUYECKHE IMPOLECCHI: JBUKEHUE PAKET,
BOJOMET, KOTIEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOI, GUTYpHOE KaTaHUE Ha KOHbKaX.

Jlemoncmpayuu
3aKOH COXpPaHEHUS UMITYJIbCA.
PeaktuBHOE IBMXEHUE.
N3mepenre MOIHOCTH CUJIBI.
N3MeHeHue 3Hepruu Tea mpu COBEPIICHUN pabOTHI.
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Bzanmuble npeBpaleHus KWHETUYECKOW U MMOTEHIMAIbHON YHEPTUM TPU JEUCTBUU
HA TEJIO CHJIBI TSHKECTU U CUJIbI YIIPYTOCTH.
CoxpaHeHue SHEePTUH MPH CBOOOTHOM TaJICHUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPaAKMUKYM

N3mepenne uMIysbca Tesna o TOpPMO3HOMY Iy TH.

N3mepenue cuibl TArM, CKOPOCTH MOJIETH AJIEKTPOMOOMIISI MU MOIIIHOCTH CUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TeJla C UMITYJIbCOM CHJIBL.

HccnenoBanue cOXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUU.

N3mepeHrie KWHETUYECKO SHEPTUH Tella IO TOPMO3HOMY MYTH.

CpaBHeHHE M3MEHEHUS] NOTEHUUAIbHON SHEPTUU MPYXKHUHBI ¢ pabOTON CHJIBI
TpEHUSI.

Omnpenenenue paboThl CHIIbI TPEHUS MTPU ABHXKEHUH TeJIa 110 HAKJIOHHOM MIIOCKOCTH.

Pa3nen 3. MoJiekyasipuasi pu3uka U TepMOANHAMHUKA-464
Tema 1. Ocnoswvl moneKynapHo-Kunemuueckou meopuu-17u.

OCHOBHBIE MOJIOKEHUST MOJIEKYJIsIpHO-KMHeTHuueckoi Teopuu (MKT), ux omnbiTHOE
obocHoBanue. Jluddysus. bpoyHOBckoe nBMKeHHE. XapaKTep JBIKCHHS W
B3aUMO/ICHCTBUS YACTHI BelllecTBa. Moesin CTPOCHUS Ta30B, KUJIKOCTEH U TBEPIBIX TEI
1 00BSICHEHHUE CBOICTB BEIIECTBAa HA OCHOBE 3TUX MoJiesiel. Macca 1 pa3Mepbl MOJICKYT
(aromoB). KommuectBo Bemiecta. [locTostHHas ABoraapo.

TeroBoe paBHoBecue. Temmeparypa u cmocoObl e€ wusMmepenusa. Illkama
temneparyp Llenbcus.

Mogens uaeanbHOrO raza B MOJIEKYJISIPHO-KMHETHYECKON TEOPHUM: YAaCTHIIbI ra3a
JBIDKYTCSI XaOTUUECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

l'azoBeie  3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona.  AOcomroTHas
temneparypa (mkamna Ttemneparyp KensBuna). 3akon [lanpToHa. WM3omporecchl
B UJICAJIbHOM Ta3e ¢ MOCTOSSHHBIM KOJIMUECTBOM BelecTBa. ['paduueckoe rpecraBieHue
M30IPOIIECCOB: U30TEPMa, U30X0pa, n3o0apa.

CB43b MEXAY JIaBJICHUEM M CPEAHEW KMHETHYECKOM YHEpPruer MOCTYMaTeIbHOIrO
TEIJIOBOTO JIBMXKEHUSI MOJIEKYJ UeaIbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJICKYJISIPHO-
KMHETUYECKOU TEOPUHU UJICATHHOTO ra3a).

CBsi3b a0COJNIIOTHOM TeMMEpaTypbl TEPMOJAMHAMUYECKON CHUCTEMBbI CO CpeaHen
KMHETUYECKOM SHEpruei MoCTynaTelIbHOr0 TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHrueckne ycTpoicTBa U TEXHOJIOTMYECKUE MPOLIECCHI: TEPMOMETpP, OapoMeTp,
MOJTy4YE€HUE HAHOMATEPHUAJIOB.

Jlemoncmpayuu
Mopenu 1BUKEHUS YaCTHI BEILIECTBA.
Mopenb 6pOyHOBCKOTO ABUKECHHUS.
Buneoponuk ¢ 3anucbio peagbHOro OpOYHOBCKOTO JIBUYKEHUS.
Huddysust sxuakocTei.
Mogpens onbita ITepHa.

13



[IpuTsixeHue MoJIeKyI.
Monenu KPUCTALTUYECKUX PEIETOK.
HabGnronenue u uccienoBanue M300poLeccoB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPaAKMUKYM

HccnenoBanue npoiiecca yCTAaHOBIEHHSI TEMJIOBOI'O PaBHOBECHSI IIPHU TEILNIOOOMEHE
MEKly TOPSIYEN U XOJIOAHOU BOJOM.

N3yueHne HM30TEpMUYECKOrO0 Impouecca (PEKOMEHJOBAaHO  MCIOJb30BAHUE
udpoBoit 1abopaTtopun).

N3yuyeHnne n30xopHOTO Mmpolecca.

N3ydenne nzobapHOro mnporecca.

[IpoBepka ypaBHEHUS COCTOSIHHSL.

Tema 2. Tepmoounamuka. Tennosvie mawiunvi-174.

Tepmonunamuueckass  (TZ)  cucrtema. 3ananue BHELIHUX YCJIOBHM
JUI. TEPMOJAMHAMUYECKON CUCTEMBI. BHelHne u BHyTpeHHUE napaMmeTpsl. [lapamerpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CpPEAHUE 3HAUYEHUS BEJIMYMH, OMMUCHIBAIOIIMX €€
COCTOSIHE Ha MUKPOCKOTIMYECKOM YPOBHE.

HyneBoe  Hauamo  TepMOJUMHAMHKHU. Camonpou3BOJbHAsT  peaKcaius
TEPMOJUHAMHUYECKON CUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mogenbs uaeanbHOTrO raza B TEPMOJMHAMUKE — CUCTEMa YPaBHEHUI: ypaBHEHHE
MenneneeBa—KnanelipoHa © BBIpOKEHHE JUISI BHYTPEHHEW DJHEPIUH. Y CIIOBHS
MPUMEHUMOCTH 3TON MOJEIU: HU3Kasi KOHIEHTPAlUs YacTHUIl, BHICOKHE TEMIIEPATYPHI.
BripakeHue 1711 BHYTPEHHEW SHEPTrUU OJJHOATOMHOTO MJ€aIbHOIO ra3a.

KBazucratnueckre U HECTaTUUECKUE MPOLIECCHI.

OnemeHTapHasi paboTa B TepMOJMHAMHKE. Bpryucienne paboTel Mo Tpaduky
npoiiecca Ha PV-auarpamme.

Termonepenaya kak cnocod M3MEHEHHs] BHYTPEHHEHW SHEPTUH TEPMOIMHAMUYECKON
CUCTEMBI 0e3 coBepiieHust paboTel. KOHBEKIHS, TETIONPOBOJHOCTD, U3TyYCHHE.

KonnuectBo Temotel. Tenmno€éMkocTs Tena. Y ienbHas U MOJIsipHas TEIUIOEMKOCTH
BEUIECTBA. YpaBHeHUME Maiiepa. YenbHas TEMIOTa CropaHuds TommBa. Pacuér
KOJIMYECTBa TEIUIOTHI MpH Teruionepenaye. [lonstue o6 aguabaTHOM Mpoliecce.

IlepBbIii 3aKOH TepMOAMHAMUKHA. BHyTpeHHss sHeprus. KoanyecTBo TEIIOTHI U
paboTa Kak Mepbl U3MEHEHUS] BHYTPEHHEN SHEPTUU TEPMOAMHAMHUYECKON CUCTEMBI.

BTopo#i 3ak0H TepMOIMHAMHUKH JJIsi PAaBHOBECHBIX IPOLIECCOB: 4YEpe3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbl MPOXOJIUT €AUHCTBEHHAs
annabara. AGCONIIOTHas TeMIeparypa.

BTopo#i 3aKkOH TEpMOAMHAMMKH ISl HEPABHOBECHBIX IPOLECCOB: HEBO3MOXHO
nepeaarh TEIIOTy OT 0oJiee XOJOAHOro Tena K Oosiee HarperoMmy 0e3 KOMIIEHCAIluU
(Knayszuyc). HeoOpaTuMoCTh NPUPOAHBIX MTPOIIECCOB.

[Tpunuuns! nectus TerioBsix MamuH. KIT/I.

MaxkcumanbHoe 3Haduenue KIT/. Huxn Kapno.
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DKOJIOTUUECKHE aCIEeKThl MCIOJIb30BaHMs TEIUIOBBIX JBUrareieil. TemsoBoe
3arpsi3HEHUE OKPY KAIOIIEH Cpe/Ibl.

TexHuueckue yCTpOMCTBA U  TEXHOJOTUYECKHE TMPOIECCHI:  XOJOIWIbHHUK,
KOHJIUITMOHED, TU3EIbHBINA U KapOIOpAaTOPHBINA ABUTATENN, TapOBast TypOrHA, MOTyUYeHUE
CBEPXHHM3KHX TEMIIepaTyp, YTHIM3AIUS «TETUIOBBIX» OTXOJOB C WCIOJb30BaHUEM
TEIJIOBOTO HACOCa, YTUIN3allUsd OMOOPraHUYECKOro TOILIMBA JJIsi BBIPAOOTKHU
«TETUTOBOI» U DJIEKTPOIHEPTUH.

Jlemoncmpayuu
N3MeHneHune TemnepaTypbl IpH ainadaTUIeCKOM PACIIUPCHUH.
Bo3znymHoe oruuso.
CpaBHEHUE yAETBHBIX TEMIIOEMKOCTEN BEIIECTB.
CnocoObl U13MEHEHUsI BHYTPEHHEN YHEPTUH.
Uccnenosanue aquadbaTHOro mpolecca.
KoMnproTepHbie MOJIENIN TEIUIOBBIX JIBUTATEIIEH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi, NPAKmMuKym

N3mepenue yenbHON TEMTOEMKOCTH.

Hccnenosanue npouecca OCThIBaHUS BEIIECTBA.

HccnenoBanue annadbaTHOrO npouecca.

N3yyeHne  B3aUMOCBSI3M  DHEPrUU  MEXKMOJIEKYJSAPHOTO  B3aUMOJICHCTBHS
Y TEMIIEPATyPbl KUIICHHS KUJIKOCTEH.

Tema 3. Azpezamnvie cocmoanus eeuyecmea. Dazoesvie nepexoovt-12y.

[TapooOpa3oBanue W KoHJeHcarus. McnapeHue W kumneHue. YjenbHas TeIioTa
napooOpa3oBaHusl.

HaceollieHHble 1 HEHACKHIIIEHHBIE napbl. KauecTBeHHAast 3aBUCUMOCTh TUIOTHOCTU U
JIABJICHUSI HACBHIIIICHHOTO Tlapa OT TEeMIEpaTypbl, WX HE3aBUCUMOCTh OT 00BEMA
HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT AaBJICHUS B )KUJIKOCTH.

BnaxxnocTs Bo3ayxa. AOGCOIIOTHAS U OTHOCUTENbHAS BIAKHOCTb.

TBépnoe Tteno. Kpucramnuyeckue u amopdHbie Tena. AHU3OTPOIUS CBOWCTB
KpuctaiuioB. IlmaBiieHMe W KpucCTauM3alMs. YJAenbHas TEIUIOTa IUIaBJIEHUA.
CyOmmmarnmsi.

Hedbopmanuu tBEpAoro Tena. Pactspkenme m ckarwe. Casur. Momyns FOwra.
[Ipenen ynpyrux aedopMariuii.

TenmoBoe pacmiupeHue >KUJIKOCTEH M TBEPABIX Tell, OObEMHOE U JIMHEWHOE
pacmmpeHre. AHTapMOHHM3M TEIIOBBIX KOJIGOAHWUN YaCTHI] BENIECTBA KaK MPUYMHA
TEIJIOBOTO PACUIMPEHHUs Tell (Ha KAYECTBEHHOM YpPOBHE).

[IpeoOpazoBanue sHeprun B (pa3zoBbIX Mepexoaax.

VYpaBHeHue TEII0BOro OanaHca.

[ToBepxrocTHOe HaTsmkeHHE. Kod(p(GUIIMEHT MOBEPXHOCTHOTO  HATSIKEHUS.
Kanmunsapusie aBneHus. JlaBiaeHHe MO UCKPUBIEHHONM NOBEPXHOCTBIO KHUJIKOCTH.
®opmyiia Jlaraca.
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TexHuueckue YCTpOﬁCTBa N TCXHOJIOTHYCCKUC ITPOUCCChI: X KUIKHUC KPHUCTAJLIbI,
COBPCMCHHBIC MaTCPpHAJIbI.

Jlemoncmpayuu
TerutoBoe pacirpeHue.
CBolicTBa HACBHIILICHHBIX MTAPOB.
Kunenue. Kunenue npy NnoHUKEHHOM J1aBJICHUM.
N3mepenune cuiibl MOBEPXHOCTHOTO HATSXKCHUS.
OnbITHl ¢ MBUIBHBIMU TIEHKAMU.
CmauuBaHue.
KanunnspHsie aBiaeHusl.
Mojenn HEeHbIOTOHOBCKOM KUJIKOCTH.
CnocoObl U3MEPEHUS BIAXKHOCTH.
HccnenoBanne HarpeBaHus U IJIABJICHUS KPUCTAIIMYECKOTO BEIIECTBRA.
Buasr nepopmarimii.
Habmronerune mansix aedopmariui.

Yuenuueckuii sxcnepumenm, 1adopamopmvie pabomsi, NPAKmMuKym

N3ydenne 3aKOHOMEPHOCTEN NCTIAPEHUS JKUIKOCTEN.

N3mepenue yaenbHOM TEIIOThI IUIaBICHUS JIbJA.

N3yyeHne CBOMCTB HACHILICHHBIX ITAPOB.

N3mepenrie aOCOMIOTHOM BIAXKHOCTH BO3AyXa M OLEHKA Macchl IapoB
B [TOMEILICHHH.

N3mepenne ko duieHTa moBepXHOCTHOTO HATSIKEHUSI.

N3mepenne monyiisa FOnra.

HccnenoBanue 3aBUCUMOCTH AeQOopMalii pe3MHOBOr0 00pasiia OT MPUII0KEHHOMN
K HEMY CHJIBI.

Pa3znen 4. daexrpoaunamuka-50
Tema 1. Inekmpuueckoe none-204.

Onextpu3anmss Tel M €€ MposBICHUS. OJNEKTpUYEeCKui 3apsa. JlBa Buna
ANEKTPUUECKUX  3apsaoB.  [IpoBONHMKHM,  JTUANEKTPUKA U TOJYINPOBOJHHUKH.
DJIeMEHTapHBIN AJEKTPUUYECKUN 3aps]l. 3aKOH COXPAaHEHHUs JIEKTPUUIECKOTO 3apsiaa.

B3anmogeiicteue 3apsnoB. Toueunsie 3apsaasl. 3akoH Kyiona.

Onextpuyeckoe nojue. Ero geiicTBrue Ha 3J€KTPUUECKUE 3apSIbL.

Hanpspxkéanocts anekrpudeckoro nodst. [IpoOuslit 3apsia. JInHuu HanpspkEHHOCTH
IEKTPUYECKOrO 1osst. OMHOPOIHOE IIEKTPUUYECKOE TIOJIE.

[ToTeHIMaNbHOCTh  3NEKTPOCTATUYECKOrO0  MOJiA.  Pa3HOCTh  MOTEHIMAJIOB
u HampsbkeHue. lloTeHuuManbHas 3HEprus 3apsja B JJIEKTPOCTATUYECKOM IOJIE.
[Torennman snexrpocratndeckoro mnojs. CBs3b HANPSHKEHHOCTU IOJII M Pa3HOCTH
NOTEHIMAIOB  JUI1  3JIEKTPOCTATHYECKOro 1mois (Kak OJAHOPOJHOIO, TaKk U
HEOJTHOPOJIHOTO).

[IpuHIMI CyNIeprIO3ULIAN MIEKTPUYECKUX TOJIEH.
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ITone Toueunoro 3apsima. Ilone paBHOMepHO 3apstkeHHOM cdepol. [lore
paBHOMEpPHO 3apsDKeHHOro 1o oO0béMy 1mapa. I[lone paBHOMepHO 3apsHKEHHOU
OeckoHeUHOM TUIocKocTH. KapTuHbl JNHHMI HAOpsOKEHHOCTH ATUX  MMOJEH |
DKBUIOTEHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOAHMKH B DJIEKTPOCTATHYECKOM TIOJIE. Y CIOBUE PABHOBECHS 3aPAJIOB.

JIMDAEKTPUKHU B 3JIEKTPOCTATUYECKOM ToJie. J{MaieKTprudeckas IpOHUIIAEMOCTh
BEILIECTBA.

Konnencatop. OIEeKTpOEMKOCTh KOHIEHCATOPA. OJIEKTPOEMKOCTH IUIOCKOTO
KOHJIEHCATOpa.

[TapannensHOe coenvHEHWE KOHAEHCATOpoB. llocnenoBaTenbHOE COEIMHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOTO KOHJEHCAaTopa.

JIBrKeHME 3apsKEHHOM YaCTULIBI B OJHOPOJHOM 3JIEKTPUUECKOM II10JIE.

TexHuueckne yCTpOMCTBA M TEXHOJIOTMYECKHME MPOLECCHI:  BJIEKTPOCKOII,
AIEKTPOMETP,  DJIEKTPOCTATHYECKas  3allluTa, 3a3eMJICHHE  DAJIEKTPOIPUOOPOB,
KOHJIeHCcaTophl, TeHepaTop Ban ae ['paada.

Jlemoncmpayuu

Y CTpONCTBO ¥ NPUHITUIT AEUCTBHUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIAKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE BYX 3aPSKEHHBIX IIACTHH.

Moguensb anekTpocratudeckoro reneparopa (Bau ge ['paada).

IIpOBOIHUKM B 3JIEKTPUYECKOM II0JIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

YCTpONCTBO U IENCTBUE KOHAEHCATOPA MIOCTOSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTbD ANEKTPOEMKOCTH TJIOCKOTO KOHJIEHCATOpa OT IUIOIIA/IU IUIACTHH,
PaCCTOSIHUS MEXy HUMH U TUDJIEKTPUUECKON MMPOHULIAEMOCTH.

DHeprust AEKTPUUECKOTO MOJISI 3apsiKEHHOTO KOHIEHCATOPa.

3apsiaka v paspsliKka KOHIEHCATOpa 4epe3 pe3ncTop.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi, NPAKmMuKym

OreHKa CUJT B3aUMOJICHCTBUS 3apsXKEHHBIX TEI.

HabGnronenue npeBpaiiieHrs SHEPTHH 3apsHKEHHOTO KOHACHCATOpa B SHEPTHIO
U3ITy4YEeHUs CBETOJIMO/A.

N3yuenune npoTekanus TOKA B LI, COJEPKaIlel KOHAEHCATOpP.

Pacnipenenenuie pa3HOCTH MOTEHIIMANIOB (HAMIPSIKEHUS) TIPU MOCIIEI0BATETLHOM
COCIMHEHUH KOHJICHCATOPOB.

Uccnenosanue pazpsiga KOHAECHCATOPA YE€pPE3 PEIUCTOP.

Tema 2. Ilocmoannstii Inekmpuueckuil mok-20u.
Cuna toka. [TocTOsITHHBIN TOK.

VYcnoBus CyniecTBOBaHUSI TMOCTOSIHHOTO 3JIEKTPUYECKOT0 ToKa. McToOuHMKM TOKa.
Hanpsoxenue U u D/1C &.
3akoH OMa JiJ1 y4acTKa LernH.
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DNEKTPUYECKOE CONPOTUBIICHHE. 3aBUCHMOCTb COINPOTUBIIEHUS OJHOPOIHOIO
IIPOBOJAHMKA OT €ro JUIMHBl W IUIOUIAAW IIONEPEYHOI0 CEYECHUA. Y ICIBHOE
COIIPOTHUBIICHUE BEILECTBA.

ITocnenoBarenbHOE, TapalIEIbHOE, CMELIAHHOE COEAMHEHNE TPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX eKTpuyeckux 1eneil. [Ipasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenmna.

MOIHOCTE  JJEKTPUYECKOrO0 TOKAa.  TemioBas  MOIIHOCTb,  BhIAEIsIEMAas
Ha PE3UCTOpeE.

O/JIC m BHYTpEHHEE COIPOTHUBIICHHE MCTOYHMKA TOKa. 3akoH Oma I MOJHOM
(3aMKHYTOM) 3JI€KTpUUYECKOH Lenu. MOIHOCTh UCTOUHKKA TOKa. KOopoTkoe 3ambikaHuUE.

KonneHncaTop B menu NoCTOSHHOTO TOKA.

TexHuyeckue yCTporucTBa U TEXHOJIOTUYECKHUE MTPOLECCHI: aMIIEPMETP, BOJIBTMETD,
peocTaT, CYETUMK IIEKTPUIECKON IHEPTUH.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HaPsHKEHUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANpPSKEHUS ISl PE3UCTOPA, JaMIIbI
HaKaJIMBaHUS U CBETOAMO/A.

3aBUCUMOCTbH COITPOTUBIICHUS LIMUIMHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI, TJIOIIATN
MONEPEYHOr0 CEYEHUs U MaTepuaia.

UccnenoBanue 3aBUCUMOCTH CUJIbI TOKAa OT COMPOTHUBIIEHUS MPU MOCTOSTHHOM
HanpsKSHUH.

[Ipsamoe n3mepenne 3/1C. KopoTkoe 3aMbIKaHNE raJIbBAHUYECKOTO DJIEMEHTA U
OLICHKA BHYTPEHHETO COMPOTUBIICHUSI.

Cnoco0sbI coeTMHeHUsT ICTOYHUKOB Toka, DJIC GaTtapeil.

UccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXK/Ty TTOJIFOCAMU UCTOYHUKA TOKA OT CUJIBI
TOKa B LICTH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomsl, NPAKMuKym

HccnenmoBanne cMemaHHOTO COSIMHEHUS Pe3UCTOPOB.

N3mepenne yaenbHOro COMPOTUBIICHUS POBOTHUKOB.

HccenenoBanue 3aBUCHMOCTH CHITBI TOKA OT HAMPSDKCHUS 7S JIAMITH HAaKaTUBaHMUS.

VYBenuuenue npeaesia u3MepeHus amnepMerpa (BoiabTMETpa).

Nzmepenne DJ1C 1 BHyTpEHHETO COMPOTUBIICHHS ICTOUHUKA TOKA.

UccnenoBanmne 3aBucumoctd JJ[C rajbBaHMYECKOTO 3JIEMEHTa OT BPEMEHHU
IPU KOPOTKOM 3aMBIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXTy TIOJIOCAMU HCTOYHHUKA TOKA OT CHIIBI
TOKa B IIEIIH.

HccnenoBanue 3aBUCIMOCTH TOJIE3HOM MOIIIHOCTH NCTOYHUKA TOKA OT CHIIBI TOKA.

Tema 3. Toxu 6 paznuunsix cpeoax-6u.

DreKkTpudecKas MPOBOJMMOCTh PA3IMYHBIX BEIIECTB. DJICKTPOHHAS IPOBOIUMOCTb
TBEPABIX METALUIOB. 3aBUCHUMOCTH COINPOTHUBIICHUS METAJUIOB OT TEMIIEPaTyphl.
CBepXmpoBOIUMOCTb.
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ONeKTpudyeckuii TOK B Bakyyme. (CBOWMCTBAa  DJIEKTPOHHBIX  MYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs: U MPUMECHAS MPOBOAUMOCTD MOIYIPOBOIHUKOB.
CaoiicTBa p—n-nepexoja. [lonynpoBoaHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B DJIECKTPOIUTAX. IJIEKTPOJUTHYECKAS JUCCOLIMALINS.
Onektponus. 3akoHbl Dapages 175 FIEKTPOIIn3a.

DJIEKTpUYECKAA TOK B ra3zax. CaMOCTOATENBHBIM U HECAMOCTOATENBHBIA Pa3psl.
Pa3nuyHble TUIIBI CAMOCTOATEIBHOIO pa3pana. Monnus. I1nazma.

TexHuyeckue yCcTpoWCTBa U IIPAKTUUECKOE NMPUMEHEHHUE: ra30paspsiAHbIC JaMIIbl,
AJIIEKTPOHHO-JIy4YeBasi TPyOKa, MOJYyNPOBOAHUKOBBIE MPUOOPBI: JHOA, TPAaH3UCTOP,
doTtoanos, CBETOAMOJ, TajdbBaHUKA, papUHUPOBAHUE MEAM, BBIIUIABKA ATIOMUHUS,
AIEKTPOHHAs MUKPOCKOIIHS.

Jlemoncmpayuu
3aBUCHUMOCTb COMPOTUBIICHUS] METAJNIOB OT TEMIIEPATYPHI.
[TpoBOAMMOCTB 3JIEKTPOIUTOB.
3akoHbl 3nekTposn3a Papajnes.
HckpoBoii pa3psa ¥ TpOBOAMMOCTD BO34yXa.
CpaBHeHHE TPOBOAMMOCTH METAIIIOB U MOJIYTIPOBOJHUKOB.
OIHOCTOPOHHSS MPOBOAUMOCTD IUO/A.

Yuenuueckuii sxcnepumenm, 1adopamopmvie pabomsi, NPAKmMuKym
Hablmronenue snektpoiausa.
N3mepenne 3apsiia 0THOBAJIEHTHOTO HOHA.
WccnenoBanne 3aBUCUMOCTH COMTPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU JTUOJIA.

Pu3nyecKuil NPAKTUKYM-84

CnocoObl u3MepeHus: (PU3MUECKUX BEJIWYUH C HCMOJb30BAHUEM aHAJOTOBBIX U
U(POBBIX U3MEPUTETBHBIX MPUOOPOB ¥ KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIOTHBIE W OTHOCHUTEIIbHBIE TMOTPEIIHOCTH H3MEPEHUN (PU3NYECKUX BEIHYMUH.
O1ieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHNE KOCBEHHBIX W3MEPEHHM, MCCIACAOBAHUIN 3aBUCHUMOCTEH (DU3UIECKUX
BEJIMYMH, MPOBEpKa MPEUIOKEHHBIX TUrnore3 (BbIOOp W3 paboT, OMUCAHHBIX
B TEMAaTHYECKHX pasleiax «YUYeHUYECKUU DKCIEPUMEHT, JTabopaTOpHbIE pPaOOTHI,
PaKTUKYM).

PezepBHoe Bpemsi -14. PesepBHoe Bpemsi B KoamdecTtBe 1 yaca OTBOAMTCH Ha
pellleHue 3a/1a4 N0 pa3jeny JMHUMHKA.

MexnpeaMeTHbie CBSA3H

N3yuenne kypca ¢uszuku yrinyoséaHoro ypoHd B 10 kmacce ocyuiecTBisiercs
C Y4E€TOM COJIEPKATENIbHBIX MEKIIPEIMETHBIX CBSI3EH C KypcaMy MaTeMaTUKH, OMOJIOTHH,
XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonamus, C6A3AHHbIE C USYUEHUEM MEMOO008 HAYUHO20
no3Hanus: SBIEHUE, HAyYHBIH (akT, runoresa, pu3nyeckas BEIMYMHA, 3aKOH, TEOPHS,
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HAOIO/IEeHNE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEPEHHE, MOTPEUTHOCTH
U3MEPEHUM, U3MEPUTEIbHBIE TPUOOPHI, ITUdpoBast 1adbopaTopus.

Mamemamuxka: Pemienue cucrembl ypaBHeHUH. JIuHeiHast QyHkuwms, napaOoua,
runepooa, ux rpaduku u cBoicTBa. TPpUTrOHOMETpUUECKHE (PYHKIMH: CUHYC, KOCHUHYC,
TAHI€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIAECTBO. BeEKTOpel M HX
IIPOEKLIMM HA OCH KOOPJMHAT, CII0KEHNUE BEKTOPOB.

buonozua: Mexanudeckoe [BHKEHUE B JKUBOM mpupoze, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHHE OKpY)Karollel cpeapl,
yTUIN3alusg  OHOOPraHMYEeCKOro  TOIUIMBA  JUJIl  BBIPAOOTKHM  «TEIUIOBOM» U
AIIEKTPOIHEPTUM, NOBEPXHOCTHOE HATSKEHUE U KallWLIAPHBIE SBJICHUSA B IPUPOJE,
AIIEKTPUYECKUE SABJICHUS B )KUBOU IPUPOJE.

Xumusa: NUCKPETHOE CTPOCHHUE BELIECTBA, CTPOCHHUE AaTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAS. MAacca, OJIyYEHNE HAHOMATEPUAJIOB, TEMJIOBBIE CBOMCTBA TBEPBIX
TE€Jl, KUIAKOCTEH M Tra3oB, KUAKAE KPUCTAJUIBI, JJIEKTPUYECKUE CBOWCTBA METAJLIOB,
AIEKTPOJMTHUECKAS TUCCOLMALMS, TaJIbBAHUKA, dJIEKTPOHHASI MUKPOCKOIIHSL.

TI'eozpaghus: BnaxxHOCTH BO3/lyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeobpa3zoBaHUE JIBHKEHHUI C MCIOJIb30BAHMEM MEXAHU3MOB, YUET
CYXOTO M J>KHJKOIO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKUMHU (KPOHILUTEHH,
penieTyaTbie KOHCTPYKIIMH), UCTIOIb30BaHNUE 3aKOHOB COXPAHEHUSI MEXAHUKU B TEXHUKE
(rupockomn, BOJOMET U APYTUE), ABUTATENIb BHYTPEHHErO CropaHus, napoBas TypOuHa,
OBITOBOM  XOJIONWJIbHUK, KOHJIUIMOHEP, TEXHOJOTUU TMOJYYEHUS COBPEMEHHBIX
MaTeprUaJIOB, B TOM YHUCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH, JIEKTPOCTATHYECKAS
3alllMTa, 3a3€MJICHUE BJIEKTPONPUOOPOB, ra30pa3psaHbie JIAMIIbI, TOJIYIPOBOJHUKOBBIE
npuOOpPHI, raJIbBAaHUKA.

11 KJIACC

Pa3znen 4. DnekTpoauHaMuKa-264.
Tema 4. Maznummnoe none-13u

BzanmopaencTBue MOCTOSIHHBIX MAarHUTOB U MPOBOJHHUKOB C TOKOM. MarnutHoe
noje. BekTop MarHMTHOW WHAYKUMHU. [IpMHOMIT Cyneprno3uuyMu MAarHUTHBIX TOJICH.
JIvHMY MarHUTHOW WUHAYKIHH.

MaruutHoe moJie MPOBOJHHMKA C TOKOM (IIPSIMOTO MPOBOJIHHMKA, KAaTYIIKU
U KpyroBoro BuTka). OneIT Dpcrena.

Cuna AMnepa, €€ HarpaBJIE€HUE U MOYJIb.

Cuna JlopeHua, €€ HampaBi€HUE W MOAYJb. JIBHKEHUE 3apsSyKEHHON YacTHILIbI
B OJJHOPOJHOM MarHuTHOM mnoJjie. Pabora cumsl Jlopenia.

MaruutHoe nose B Beniectse. DeppomMarHeTuku, napa- u JUaMarHeTHKHU.

TexHuyeckne yCTpOHCTBA M TEXHOJOTMYECKUE TPOILECChl: MPUMEHEHHE
MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, AJIEKTPOABUTATEIH
SAxo0u, yCKOpUTEH 3JIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu
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KapTtvHa nuHHMA MHAYKOMUM MarHUTHOTO MOJIS MOJIOCOBOTO M MOJKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHUTOB.

Kaptyna nMHUNA MarHMTHOM MHAYKUMHU IOJIS JUIMHHOTO NMPSMOTO IPOBOJHHMKA U
3aMKHYTOT'O KOJIBIIEBOT'O IMMPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBue AByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JeictBrue cuibl JIopeHIia Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBr>keHHs yyKa 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[IpuHUMI 1EUCTBUS ANEKTPOUIMEPUTEIBHOIO TPUOOPA MarHUTOSJIEKTPUUECKON
CUCTEMBL.

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol, NPAKMUKYM
HccnengoBanne MarHMTHOTO MOJISI IOCTOSIHHBIX MAarHUTOB.
Uccnenosanne cBONCTB (peppoOMarHeTUKOB.
UccnenoBanne AeiCTBUA NOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.
N3mepenne cuitbl Amriepa.
N3yyeHne 3aBUCUMOCTH CUJIBI AMIIEpPA OT CUJIbI TOKA.
Onpenenenrne MarHUTHOM MHAYKIUA HA OCHOBE U3MEPEHUS CUIIbI AMIIEpa.

Tema 5. Inexkmpomaznumnan unoykyus-13u.

SBneHue >JIeKTPOMarHUTHON MHAYKIUU. [[OTOK BeKTOpa MarHUTHON WHIYKIIMH.
OJC wnaykuuu. 3akoH HdieKkTpoMarHuTHoM wuHAykuuu Dapanes. Buxpepoe
anekTpudeckoe nose. Toxku Pyxko.

OJ1C uHAYyKUUH B IPOBOJIHUKE, ABUKYIIEMCS B OJTHOPOJTHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTyllika MHAYKTUBHOCTU B IIEMU MOCTOSHHOTO TOKa. fBjIeHUE
camonHaykuuu. IJ1C caMOMHAYKIUK.

DHeprusi MAarHUTHOTO TOJISI KATYIITIKA C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHu4yeckre yCTPOMCTBA M TEXHOJIOTHYECKHE IMPOIECChl: MHAYKIIMOHHAS TIEYb,
COJICHOWU/I, 3allluTa OT 3JEKTPU3ALMU TEJl IPU ABUKEHUHA B MArHUTHOM T10JI€ 3E€MJIH.

Jlemoncmpayuu

HabGntonenue siBieHus 3J€KTPOMAarHUTHOM MHAYKITUH.

Uccnenosanue 3aBucumoctd DJ{C UHIYKIIUKU OT CKOPOCTH U3MEHEHHS] MATHUTHOTO
MOTOKA.

[IpaBuno Jlenua.

[Tanenne MaruuTa B alIOMUHUEBOM (MEIHOM) TpyOe.

SIBneHue CaMOWHTYKITHH.

Uccnenosanue 3aBucumMoctu DJ]C caMOMHIYKIIMU OT CKOPOCTH MU3MEHEHUSI CUJIbI
TOKa B IIEIIH.

Yuenuueckuii skcnepumenm, 1abopamopmsie pabomsl, NPaAKmuKym
HccnenoBanue siBIeHUs 3JIEKTPOMArHUTHOW UHAYKIUH.
Onpenenenrne UHAYKIMU BUXPEBOTO MATHUTHOTO TOJIS.
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UccnenoBanue siBIEHUS] CAMOUHTYKIIUH.

COopka Mojieu 3JIEKTPOMArHUTHOTO T'eHepaTopa.

Pa3nen 5. Kosedoanusi u BOJIHBI-574.

Tema 1. Mexanuueckue xoneoanusn-10u.

KonebarensHas cuctema. CBoOOIHBIE KOJIeOaHUS.

I'apmonnyeckue koneOanus. KuHemarnueckoe W JAMHAMHUYECKOE OIMCaHUE.
OHepreTuuecKoe OINUCaHUE (3aKOH COXPAaHEHUsT MEXaHWYECKOM »Hepruu). BuiBoj
JMHAMUYECKOTO0 OMHCAHUS TapMOHMYECKUX KOJICOAHUN M3 HMX DHEPreTUUYECKOTO U
KUHEMAaTHYECKOTO OITMCaHHS.

Avmumutyna u ¢asza kosiebaHuid. CBs3b aMIUIMTYIbl KOJEOAHUW MCXOJHOU
BEJIMYMHBI C aMIUTUTyAaMH1 KoJIeOaHHH €€ CKOPOCTH M YCKOPEHUS.

Ilepuon um wdyactora kosieOanmii. Ilepron Manmbix CBOOOTHBIX KOJIEOAHUM
MaTeMaTH4YeCKOro MasTHUKa. [leproa cBOOO HBIX KOJIeOaHUM MPYKUHHOT'O MasiTHUKA.

[Tonsatue o 3aryxawmomnmx KkoJjieOaHusix. BbeiHykAeHHBbIE KojieOaHus. Pe3oHaHc.
Pe3onancHass kpuBas. BimsHue 3aTyxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHNS.

TexHUYeCKHEe YCTPOMCTBA M TEXHOJIOTUYECKHE IIPOIIECChl: METPOHOM, 4YaChl,
KadeJld, My3bIKaJbHbIE HHCTPYMEHTHI, celicMorpad.

Jlemoncmpayuu

3anuch Koe0aTeIbHOr0 IBHKEHHUS.

HaOnronenne He3aBUCMMOCTH IepuoJa MayblX KoJieOaHUM Tpy3a Ha HUTH
OT aMIUIUTYIbI.

HccnenoBanue 3aTyxarwmux KoieOaHU U 3aBUCUMOCTH TepUoa CBOOOTHBIX
KOJICOaHHI OT COMPOTUBIICHUSI.

HccnenoBanue kosiebaHuii rpy3a Ha MaCCUBHOM MPYKUHE C LEbI0 (HOPMUPOBAHUS
MPEICTABIICHUN 00 HI€aTbHON MOJIETTH IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS SHEPTHH MPHU KOJICOAHUSX TPy3a Ha MPYKUHE.

UccnenoBanne BoIHYXICHHBIX KOJICOAHUM.

Habnronenue peonanca.

Yuenuueckuii akcnepumenm, nabopamopmsie pabomsl, NPaAKMUKyM
N3mepenue neprojia CBOOOJHBIX KOJIEOAHUH HUTSHOTO U MPY>KUHHOTO MasiTHUKOB.
N3yuenune 3aKOHOB JBMKEHUS TeJa B X0J1€ KOJICOaHMI Ha YIIPYTrOM TI0/IBECE.
N3yyeHne nBMKEHUS HUTSHOTO MasiTHUKA.
[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.
WccnenoBanue yObIBaHUS! aMIUTUTYIbI 3aTyXAOIIUMX KOJIEOaHUA.
HccnenoBannie BRIHY)ACHHBIX KOJICOAHUN.

Tema 2. Inekmpomazcnummnuvle Koneoanus-12u,

Koneb6arenbupiit KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC KOJIE€OaHUS B UATHHOM
KojebarenbHOM KoHType. @opmyna Tomcona. CBsA3b aMIUTUTY/IbI 3apsiga KOHAeHcaTopa
C aMILUTUTYI0M CUJIBI TOKA B KOJIEOATETbHOM KOHTYpE.

3aKOH COXpPaHEHHUsI SHEPTHH B UIEATBHOM KOJIEOATEIIbHOM KOHTYPE.

3aryxaroiue 3IeKTPOMarHiuTHBIE KoJieOaHus. BeIHyX/I€eHHbIE 3IeKTPOMAarHUTHBIC
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KOJICOAHUS.

IlepemeHHBIN TOK. MOIIHOCT NEPEMEHHOIO TOKA. AMIUIUTYIHOE U JEHCTBYIOLIEE
3HAYEHUE CUJIbI TOKA U HAIPSDKEHUS MPU PA3IMYHON (DOpME 3aBUCUMOCTH NEPEMEHHOTO
TOKA OT BPEMEHH.

CunyconmanbHbId IEPEMEHHBIM TOK. Pe3ncrop, KOHAEHCATOp H KaTyllKa
WHIYKTUBHOCTH B ILENH CUHYCOMJAIBHOTO IIEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onaHc HanpsHKEHUN.

WNneansubii  Tpanchopmatop. I[IpowsBoacTBo, mnepenaya U 1MOTpeOIeHUE
AIIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKME PHUCKM IIPU  MPOU3BOACTBE  dieKTpodHepruu. Kynbrypa
UCIIOJIb30BaHUs DJIEKTPOIHEPIUU B IIOBCEHEBHOM KU3HMU.

TexHuueckne yCTpOMCTBA U TEXHOJIOTHYECKUE MPOLECCHI: AJIEKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, JIMHUU JJIEKTpoIepeaay.

Jlemoncmpayuu

CB0OOHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHMUS.

3aBUCUMOCTH YaCTOThI CBOOOHBIX KOJIEOAHUN OT UHIAYKTUBHOCTH U EMKOCTU
KOHTYpa.

OcummorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaHUH.

['eneparop He3aTyxaroUUX JIEKTPOMArHUTHBIX KOJICOAHUI.

Mopenp 3IeKTPOMarHuTHOIO FEHepaTopa.

BriHyX1€HHBIC CHHYCOUIATbHBIC KOJICOaHMUS.

Pe3uncrop, kaTynika HHIYKTUBHOCTY U KOHJIEHCATOP B LIEMHU ITIEPEMEHHOTO TOKA.

Pe3onanc nmnpum  mocienoBaTEIbHOM — COCIMHEHUM — PE3UCTOpPA,  KATYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

VY CTpolCTBO U IPUHITUTT IEUCTBUS TpaHchopmaTopa.

Mopens TMHUY IEKTPONEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi, NPAKmMuKym

Nzyuenue tpanchopmaropa.

HccnenmoBanne TMEepeMEHHOTO TOKa dYepe3 IMOCIeOBATENbHO COSAMHEHHBIC
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

Habmoienue 31eKTpOMarHuTHOTO pe30HaHca.

UccnenoBanne pabOThl HCTOYHUKOB CBETA B IIEMH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpomazHumusie 601Hb1-10u

MexaHnudeckue BOJIHBI, YCIOBUS UX pacnpocTpaneHus. [lonepednbie u mpo1oibHbIe
BOJIHBL. [lepuos, ckopocTh pacpoCTpaHeHus U IJruHa BOJHbL. CBONCTBAa MEXAHUYECKUX
BOJIH: OTPa)XCHHE, MIPEeIOMIICHNE, HHTeP(hEPEHIINS U TUPPAKIIHSL.

3Byk. CxopocTb 3ByKa. [ pomkocTh 3Byka. Bricora ToHa. TemOp 3ByKa.

[TymoBoe 3arpsi3HEHHE OKPYKAIOLIEH Cpeibl.

DJEeKTPOMarHUTHbIE BOJHBI. YCIIOBUS HW3IyYEHHUS JJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTALMS BEKTOPOB £, B, v B 2IEKTPOMATHUTHO BOJIHE.
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CBoiicTBa 31€KTPOMArHUTHBIX BOJIH: OTPa)KE€HUE, MPETOMIICHHUE, TOJIPU3ALINS,
UHTEpPEPEHIUS U AUPPAKIHSL.

[Ilxkana 3JIEKTPOMAarHUTHBIX BOJIH. IIpuMEHEHHE JJIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIBI pagUOCBA3U U TENEBUICHUS. Paquonokanus.

DIEeKTPOMAarHUTHOE 3arpsI3HEHNUE OKPYIKAIOIIEH CPEIbI.

TexHuyeckue yCTpOWCTBA Y IPAKTUYECKOE IIPUMEHEHHE: MY3bIKAJIbHbIC
MHCTPYMEHTBI, pajap, pPaauONpUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus,
yJIBTPa3BYKOBasl IUATHOCTHUKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIPOCTPaHEHUE MOMEPEYHBIX U MTPOJIOJIHHBIX BOJIH.

KoneOGmromeecs Teno kak UCTOYHUK 3BYKa.

3aBUCUMOCTh JIJTUHBI BOJIHBI OT YaCTOThI KOJIEOAHUM.

Hab6nronenue orpakeHus: M IPEeTOMIICHUS] MEXaHUYECKUX BOJIH.

Habmronenue natepdepeHinu u q1udpakiiuy MeXaHuueCKuX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBoiicTBa yabpTpa3ByKa U €ro IpUMEHEHHUE.

HaGnronenue cBsi3uM rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJIOM M 4YacCTOTOM
KOJICOaHMIA.

HccnenoBanre CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, MPEIOMIICHUE,
noJIsipu3aIys, U paxius, nHTephepeHITus.

Oo6nHapyxenue nHGPaKpacHOTO U yJIbTPaA(OUOTIETOBOTO U3ITyICHHM.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi, NPAKmMuKym
N3yuyeHne mapameTpoB 3ByKOBOM BOJIHBL.
N3yuenne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuxa-25u.

[IpssMonuHEiHOE pacnpOCTpaHEHUE CBETa B OJHOpOAHOM cpene. Jlyd cBera.
To4YeuHbI UICTOYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHbl OTpaxkeHus cBera. llocTpoeHue wu300paxkeHU
B TUIOCKOM 3epkane. Cepruueckue 3epkana.

[Ipenomnenne cBeta. 3aKkOHBI MpENOMIICHUS cBeTa. AOCONIOTHBIN TMOKa3aTesb
npesnioMiieHus. OTHOCUTEINbHBIN TOKa3aTeNb MpeaoMiaeHus. [I0CTOSHCTBO YaCTOThI CBETA
Y COOTHOLIEHHWE JJIMH BOJIH IPH IIEPEX0I€ MOHOXPOMATHYECKOTO CBETA YEPE3 IPAHUILLY
paszeina IByX ONTHYECKUX CPEN.

Xon yuelt B mpusme. Jlucnepcus ceera. CiioxHbIN cocTaB Oeoro ceera. L[Ber.

Ilonmnoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrojg MOJHOIO BHYTPEHHETO
OTPaKECHMUSI.

Cobuparonye u paccerBaroniye JTuH3bl. ToHkas nuH3a. DoKycHOE paccTosiHUE U
ONTHUYEeCKass CHJIa TOHKOM JHUH3bl.  3aBUCUMOCTh  (DOKYCHOTO  PACCTOSHHUSA
TOHKOW C(EepruecKoil IUH3BI OT €€ TeOMETPUHM M OTHOCHTEIBHOTO IOKa3aTems
MPEJIOMIICHHS.
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@opmyJia TOHKOH JIMH3BL. Y BEIMYEHNE, JaBAEMOE JIMH30M.

Xox Jsy4a, OPOLIEANIEr0 JIMH3Y IIOJ IPOU3BOJBHBIM YIJIOM K €€ TJIAaBHOU
onrtuyeckoit ocu. [locTpoenue n3o006pakeHuil TOUKM U OTpe3Ka MPSIMOI B COOMPAIOLIUX U
paccenBarOIINX JUH3AaX U UX CUCTEMaX.

Ontuyeckue npubOopsl. Paspemaromas crnocoOHoOcTh. ['na3 kKak onTUYecKas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBas onrtuka. UHtepdepenuus cBera. KorepeHTHbIE MCTOUHUKH. Y CIOBHS
HAOJIOICHUSI MaKCUMyMOB M MHHMMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT JIBYX
KOT'€pEHTHBIX UCTOUYHUKOB. [IprMepsr! kitaccuueckux HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpaknusa cera. J{udpakinuonHas pemérka. YcaoBUE HAOIIOICHUS TJIABHBIX
MaKCHMYMOB IpH MaJ€HUN MOHOXPOMATHYECKOTO CBETa Ha JUPPAKIIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHHUecKre yCTpOMCTBA M TEXHOJIOIMYECKUE MPOLECCHI: OYKH, JIyIa, IEPUCKOII,
doToanmapar, MHUKPOCKOI, MPOEKIMOHHBIA ammapar, MPOCBETICHHUE OITUKH,
BOJIOKOHHAsI ONITUKA, TU(PPaKIIMOHHAS PEIIETKA.

Jlemoncmpayuu

3aKOHBI OTPAKEHUS CBETA.

Uccnenosanue npenomieHus CBETA.

Habnronenue nojHOro BHyTpEHHET0 oTpaxkeHus. Mojieinb CBETOBO/IA.

Hccnenosanne xo/a CBETOBBIX MyYKOB Y€pe3 IIIOCKOIMAPATUICNbHYIO MIACTUHY U
IpU3MY.

Uccnenosanue cBOMCTB M300pakeHUH B JIMH3AX.

Mogenu MUKpocKomna, TeJIeCKONa.

Habnronenue nnrepdepeHiim cBera.

Hab6nronenue BeTOB TOHKHUX TIJIEHOK.

Habmonenue nudpakiuu ceera.

Nzyuenune audpakiinoHHON pEmETKY.

Habmronenue nudpakiinOHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

Hab6nronenue nomnsipuzanuu cBera.

[IpumeHeHue NOISIPOUIOB AJIsl U3YUEHUSI MEXaHUUECKUX HANPSHKECHUH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul, RPAKmuKym

W3mepenue nokazaTesns MpeoMIICHHs CTEKIa.

HccrnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSIHMA OT BellecTBa (Ha Mpumepe
KUJIKUX JIUH3).

N3mepenne poKyCHOTo pacCTOSHUS PACCEUBAIOIINX JINH3.

[Tonyuenne n300paXkeHHUS B CUCTEME 3 IIJIOCKOTO 3epKaja U JTUH3BL.

[Tomydenune n300pakeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBanue TenecKOMMYECKUX CUCTEM.

Habmonenue nudpakiuu, nHTEpPEpEeHIINU U MOISIPU3AIUU CBETA.
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N3ydenue nousipuzanuu CBETa, OTPAKEHHOTO OT MOBEPXHOCTU AUIIIEKTPHUKA.

N3yueHnne uaTepPEpeHIINH JIa3epPHOT0 U3ITyYECHHS Ha IBYX LLIEIX.

Habmronenue nucnepcuu.

Habmtonenue u uccnenoBanue Au(ppakiinOHHOIO CIEKTPA.

N3mepenune 1nMHbI CBETOBOM BOJIHEI.

[TonyuyeHue crHekTpa HW3JIy4YEHUS CBETOAMOAA MPHU NOMOIIM IU(PAKIIMOHHON
PEIIETKMY.

Pa3nes 6. OcHOBBI ClIeNMAJIBLHOI TEOPUU OTHOCUTEIbHOCTH-5Y.

I'parnipl NIPUMEHMMOCTH KJIACCHYECKOM MexaHWKHU. llocTymarsl crenuanbHON
TEOPUU OTHOCUTEIBHOCTHU.

[IpoctpancTBeHHO-BpeMeHHON uHTepBai. [IpeoOpazoBanust Jlopenima. ¥YcnoBue
OPUYUHHOCTA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJUICHHUE BPEMEHU U
COKpAallEHUE JJINHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPTHUEN U UMITYJILCOM PEJIATUBUCTCKOM YaCTULBI. DHEPIHs ITOKOSI.

TexHuyeckne yCTpOMCTBA W TEXHOJOTMYECKHE IIPOLECCHI:  CITyTHHKOBBIE
MIPUEMHHKH, YCKOPUTEIH 3apsKEHHBIX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul, nNpaKmMuKym
OmnpeneneHrue UMITyJbca M DHEPTUU PEIATUBUCTCKUX 4YacTull (1o ¢doTorpadusm
TPEKOB 3aPSKEHHBIX YaCTHUI B MATHUTHOM I10JIE).

Paznen 7. KBanToBasi puzuka-22y.
Tema 1. Kopnyckynapno-eoanogoit oyanuzm-12u.

PaBHOBecHOE TEIIOBOE M3NyueHUe (M3ydyeHue adCoOTHO YEPHOTo Tena). 3aKOH
cMmetenus Buna. [ unoresa [limanka o kBaHTax.

®DOTOHBI. DHEPTUS U UMITYJILC (DOTOHA.

®dotorddext. Onbitel A.I'. CroneroBa. 3akoHbl (orodddexra. YpaBHeHUE
OunmenHa 1ia oroaddexra. «Kpacnas rpanumna» goroaddekra.

JlaBnenue cBera (B 4YaCTHOCTH, JAaBJICHUE CBETa Ha aOCOJIIOTHO MOTJIOLIAOIIYIO U
abCOIOTHO OoTpaxarolyto moBepxHocts). OnbiThl [1.H. JleOenena.

BonHoBeie cBorcTBa yactuu. Bonubl ne bpounsa. [livHa BomHBL 1€ bpoinsa u
pa3Mepbl 00JIaCTH JIOKAJIM3alUu JBIXKyLIEHCA 4YacTulbl. KopycCKyiasipHO-BOJIHOBOM
nyanusM. Judpakuus 3JeKTpOHOB Ha KpUCTAIIIax.

Cneunduka wusmepenuit B Mukpomupe. COOTHOILIEHUS HEONpeneaEHHOCTeH
['eitzendepra.

TexHuueckue yCTpPOHCTBA M TEXHOJOTHYECKHE TPOLECCHI:  CIEKTPOMETD,
dboTorneMeHT, POTOAATUNK, TYHHETHHBIM MUKPOCKOII, COJTHEYHAs OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

®doT03(¢QheKT Ha YCTAaHOBKE € IIMHKOBOM TIACTUHOM.

HccnenoBanue 3axkoHOB BHEHIHETO (hoTOd(hDekTa.

Uccnenoanue 3aBUCHMOCTH CONIPOTHUBJIEHUS MOJTYTIPOBOHUKOB
OT OCBEIIEHHOCTH.
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CBeToauOI.
Conneunas 6artapes.

Yuenuuecxuii sxcnepumenm, 1abopamopmsie pabomol, NPAKMUKYM
Uccnenosanue poropesuctopa.
N3mepenune nocrosiHoiM [lnanka Ha ocHOBe uccienoBanus Goroaddexra.
Uccnenosanue 3aBUCUMOCTH CUJIBI TOKA Y€PE3 CBETOIUO] OT HAMPSIKCHUSL.

Tema 2. @uzuxa amoma-5u.

OneITel 110 KCCIENOBAaHUIO CTpPOECHUS aroMma. llmanerapnas wMozens aroma
Pezepdopaa.

[Toctynarel bopa. U3nyuenue u moriomeHue (OTOHOB IMpH IMEpPEXoAe aroMa
C OJTHOTO YPOBHSI DHEPTUH HA IPYTOM.

Buapl criektpoB. CIieKTp ypOBHEN SHEPTUU aTOMa BOJIOPOJA.

CnoHTaHHOE M BBIHYKJICHHOE U3JIyueHHe cBeTa. Jlazep.

TexHuyeckre yCcTpoMCTBA U TEXHOJOTHYECKUE MPOLECCHI: CIEKTPAJIbHBIA aHAIN3
(CIeKTpOCKOII), T1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu
Mopens onbita Pesepdopra.
Habmronenune muHeNYaThIX CIIEKTPOB.
Y CTpOUCTBO U AEHCTBUE CUETUYNKA MOHU3UPYIOIINX YACTHIL.
Onpenenenue JIMHBI BOJHBI J1a3€PHOTO W3ITYUYEHUS.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomsl, NPaKmuKym

Habmronenue nuHeyaToro crnexkTpa.

HccnenoBanue criekTpa pa3peKEHHOT0 aTOMAapHOrO BOJOPOJAa W  M3MEPCHHUE
nocTossHHOM PunOepra.

Tema 3. Quzuxka amomHo20 A0Pa u I1EMEHMAPHBIX YACHUY-5Y.

Hyxnonnas monens siapa I'eiizenoepra—Banenko. 3apsa siapa. MaccoBoe 4ucio
sapa. U30Torsbl.

PannoaktuBHOCTh. Anb(da-pacnaa. DIEKTPOHHBIH W TO3WTPOHHBIN OeTa-pacraj.
["'amMma-u3inydenue.

3aKOH paAMOaKTUBHOIO pacnana. PannoakruBHble n30Tonsl B npupoae. CBolcTBa
VOHHU3UPYIOIIErO0 M3JIyYeHUs. BiusHME paavOaKTUBHOCTH HA JKHUBBIE OPraHU3MBL.
EctectBennslii pon nznydenus. Jlozumerpus.

DHeprus CBsA3M HyKJIOHOB B sizipe. SnepHbie cuibl. Jlegekt Macchl sipa.

SAnepubie peakuuu. [enenwe m cunte3 saep. Snepubie peakTopbl. I[IpoGrembl
YOPABJISIEMOr0 TEPMOSAEPHOIO CHHTE3a. DKOJIOIMYECKUE ACIEKThI Pa3BUTHS SIACPHON
DHEPIETHKH.

Metonbl perucrpamnuu 51 WCCIIEIOBAHUS AIEMEHTAPHBIX YaCTHLI.

OyHIaMEHTAIBHBIE B3aUMOJCHCTBUSA. baprOHbBI, ME30HBI U JICTITOHBI.
[IpencraBnenne o CtanaapTHO Moaenu. KBapK-TiItoOHHAs MOJAEINb aJpOHOB.
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®u3suka 3a npenenamu CtannapTHor Moaenu. TEMHas MmaTepusi U TEMHAs! SHEPTHSL.

EnuHcTBO uznueckoi KapTUHBI MUpA.

TexHHYeCcKre YCTPOWCTBA M TEXHOJIOTMYECKHE TMPOLECCHL: AO3UMETP, Kamepa
Buinbcona, siiepHbIil peakTop, TepMOSIECPHBIA peakTop, aToMHas OomM0Oa, MarHUTHO-
pe30HaHCHas ToMorpagusi.

Yuenuueckuii sxcnepumenm, n1abopamopmvie pabomawl, NPAKMUKyM
HccnenoBanue TpeKOB YacTUll (IO TOTOBBIM (OTOrpadusim).
HccnenoBanue painoakTUBHOTO (pOHA € HCIIOIb30BAaHUEM JO3UMETPA.
N3y4enne noriaonieHus 0eTa-4acTul AIFOMUHHUEM.

Pa3neu 8. DjieMeHTHI acTPOHOMUM U acTpopu3uku-10y.

DTtanbl pa3BUTUA acTpoHOMHH. [IpukiagHOE W MHPOBO33PEHUYECKOE 3HAUYCHUE
acTpoHoMUU. [[pUMEHMMOCTH 3aKOHOB (PU3UKH JIJIs1 OOBSICHEHUS MPUPOJIHI KOCMHUYECKUX
00BEKTOB.

Metoabl aCTpPOHOMHYECKUX UCclieIoBaHU. COBPEMEHHBIE ONITUYECKHUE TEJIECKOIbI,
pPaJNOTENECKOIBI, BHEATMOC(EpHAsT aCTPOHOMHUS.

Bup 38€3nH0r0 HeOa. Co3Be3us, IpKUE 3BE3/IbI, TUTAHEThI, KX BUJIUMOE JIBUKEHUE.

ConHeyHas cucTema.

Counnne. Conmaeunast akTUBHOCTh. MlcTounnk sHeprun CosHIa U 3BE3.

3BE31bI, X OCHOBHBIE XapaKTEPUCTHUKHU. [[narpamMma «CHEKTpajJbHBIM Kacc —
CBETUMOCTBY». 3BE31bl TJABHOM MOCJIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOM IOCJIEN0BATEIIbHOCTH. BHYTpEHHEE CTPOEHHUE 3BE3L.
CoBpeMEHHBIE MPEJICTABICHUS O IPOUCXOXKICHUM 1 3BOIOLMK COJIHIA U 3BE31. DTarbl
JKU3HHU 3BE3]I.

Mueunsiii [TyTe — Hama [Nanaktuka. [Tonoxenue u qeuxenue CosHia B ['anaktuke.
Tunel ranakTuk. PaguoranakTuky v KBa3apbl. YEpHbIE IBIPBI B SIApaX TAIAKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06ma. PazOeranuwe rajaakTHK.
Teopus bonbmoro B3peiBa. PenukroBoe usiryyeHue.

MacrabHas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus
HaGmtonenust 3BE31HOTO HeOa HEBOOPYKEHHBIM IJ1a30M C HCHOJIb30BAaHUEM
KOMIIBIOTEPHBIX TMPWIOKEHUNA [UIsl ONPENEIICHUs IOJIOKEHUS HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO 1aTy: OCHOBHBIE c03Be3a1sl CeBEpHOTO NOJyIIapUs U SIPKUE 3BE3/BI.
Ha6monenus B Teneckon JIyHbl, MIaHET, TYMAaHHOCTEH M 3BE3THBIX CKOTIJICHHIA.

Du3nyecKuil NPaKTUKYM-84.

Cnioco0Obl u3MepeHus (PU3NYECKUX BEITUYMH C MCIOJIH30BAHMEM AaHAJIOTOBBIX U
HU(POBBIX U3MEPUTETBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCONIOTHBIE M OTHOCHUTENIbHBIE TMOTPEIIHOCTH HM3MEpPEHUN (PU3NYECKUX BEIUYHUH.
OneHka rpaHui] NOrpPeIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHM, MCCIEAOBAHUI 3aBUCUMOCTEN (DU3NUECKUX
BEJIMYMH, TPOBEPKA MPEAJIOKEHHBIX THUNOTE3 (BHIOOpP M3 pabOT, OMMCAHHBIX
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B TEMaTHMUYECKUX pazjenax «YUEeHUYECKHl SKCIEepUMEHT, JabopaTopHble padoThl,
MPaKTUKYM ).

Oo6o01maoee NoBTOPEHNE-74.

O6001meHne U cuctemMaTusalus CcoJep)KaHusl pas3fesoB Kypca «MexaHukay,
«MonekynspHas (pu3uka U TEpMOAMHAMUKA», «NEKTpoauHaMuka», «Konebanus u
BOJIHB», «OCHOBBI CHEUATBHOW TEOPUU OTHOCUTENBHOCTWY», «KBaHTOBas (Qu3ukay,
«DNEeMEHTBI aCTPOHOMUU U ACTPOPUZHKIY.

Ponb ¢pu3nku 1 aCTpOHOMUN B IKOHOMUYECKOM, TEXHOJIOTUYECKON, COLTUAIBHOMN U
ITUYECKON cepax AesATENBHOCTH YEIOBEKa, pOJib U MECTO (DU3UKH M acCTPOHOMHUU
B COBPEMEHHOM  Hay4yHOW  KapTMHE  MHUpa,  3HAYEHUE  ONUCATEIBbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTENIbBHOM M MPOTHOCTHYECKOW (yHKIMI (uzndeckoi
TEOpUH, POJib (PU3MUECKONW TEOpUH B (POPMUPOBAHUM TPEICTABICHUNU O (PU3NYECKOI
KapTUHE MHpaA, MECTO (PU3NYECKOM KAPTUHBI MHUpAa B OOLIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O IPUPOJIE.

Pe3epBHoe BpeMsi B KojimyecTBE | yac ucHonb3yeTcs AN pelIeHus 3a]ad M0 TeMe
«Konebanus 1 BOJHBD)

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku yrinyonéaHoro ypoBHs B 11 kjacce ocyuecTBisieTcs
C Y4E€TOM COJIepKaTEIbHBIX MEKIIPEIMETHBIX CBS3EH C KypcaMu MaTeMaTUKH, OMOJIOTHH,
XUMHH, Teorpa(uu 1 TEXHOIOTHH.

Mescnpeomemmusie nonamus, CceA3AHHBIE C U3YUEHUEM MEmO008 HAYUHO20
no3HanuA: SBICHUE, HAYYHBIN (aKT, TUIIOTE3a, (PU3MUeCcKas BEIHUMHA, 3aKOH, TEOPHS,
HaOJIOICHUE, SKCIEPUMEHT, MOJECIMPOBAHUE, MOJENb, U3MEpPEHUE, MOTPEIIHOCTU
WU3MEPEHUN, U3MEpPUTEIbHBIE TPUOOPHI, ITUdpOBast 1abopaTopusl.

Mamemamuxa: Pemienue cucrembl ypaBHeHUi. TpuroHomerpudeckne QpyHKIIUHU:
CHUHYC, KOCHHYC, TAQHI'€HC, KOTaHT€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl M HMX TPOEKIMH HAa OCH KOOPIMHAT, CIOKEHUE BEKTOpoB. [IpomsBomHbIC
aneMeHTapHbIX (yHKIui. [Ipu3Haku nogoOus TpeyroJbHUKOB, ONpeaeeHIe MIoaan
I0CKUX (huryp u o0bEMa Te.

Buonozua: >nekTpudeckue SBJICHUS B )KUBON NPUPOJIE, KOJICOATETFHBIC TBUKCHHS
B JKMBOW TMPHUPOJE, DKOJOTUYECKHUE PHUCKH TPH MPOU3BOJCTBE IIIEKTPOIHEPTHUH,
AJIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAloUIed cpeibl, YIbTPa3BYKOBasl JAMArHOCTHKA
B MEIMIIMHE, OTITUYECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumusa: CTpOCHHE aTOMOB U MOJIEKYJI, KpUCTAJUTMUECKas CTPYKTypa TBEPABIX TeT,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIIMYECKON pEeIETKU, CIIEKTPaIbHbIN aHAIN3.

Teozpagpus: MarHUTHBIE TMOJIIOCA 3€MJIM, 3aJ€KU MarHUTHBIX PyZ, (poTochEMKa
3eMHOI TTOBEPXHOCTH, cericMorpad.

Texnonocun:  TPUMEHEHUE  TOCTOSIHHBIX  MAarHUTOB,  DJIEKTPOMArHUTOB,
ANEKTPOJBUTATEND SIKOOM, reHepaTop MEePEMEHHOI0 TOKa, MHIYKIMOHHAS TI€4b, TUHUU
AJIEKTpoIiepeaay, 3IEKTPOJBHUraTelb, pajaap, paaIuoONpUEMHHK, TEJIEBU30p, AHTEHHA,
tenedon, CBU-nieunb, ynbTpa3ByKoBasi JUarHOCTUKA B TEXHUKE, POEKIIMOHHBIN amnmnapar,
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BOJIOKOHHAsl ONTHKA, COJHEYHass Oarapesi, CIyTHUKOBbIE NPUEMHMKH, sIepHas
DHEPIreTUKA U DKOJIOTMYECKHUE ACTIEKTHI €€ Pa3BUTHS.
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ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHUS ydeOHoro mnpeamera «Duszukay TOKHBI
OoTpaxaTh TOTOBHOCTb M  CIOCOOHOCTh  OOY4YalOIIMXCA  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTpPEHHEW TO3MUIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpPUEHTAIINM, TO3UTUBHBIX BHYTPECHHUX YOEKIECHUM, COOTBETCTBYIOIIUX TPATUIIUOHHBIM
[EHHOCTSIM POCCHUHCKOro O0OIecTBa, paCHIMPEHUE KU3HEHHOTO ONbITa W OIbITa
JESITEIPHOCTH B TMPOLIECCE PEATM3alMU OCHOBHBIX HAIpPABJICHUN BOCIHUTATEIBHOU
JESTENBHOCTH, B TOM YHCJIE B YACTHU:

1) rpa:KIaHCKOro BOCIIUTAHMS:

c(OPMUPOBAHHOCTh TPAXKIAAHCKON MO3UIMU OOYYAIOMIErocsi Kak aKTHUBHOIO
Y OTBETCTBEHHOT'O YJIEHA POCCUICKOTO O0IECTBA;

[IPUHATHE TPaJULUOHHBIX 001LIeYeI0BEUECKUX T'YMaHUCTUYECKUX
Y IEMOKPATUYECKUX LICHHOCTEM;

FOTOBHOCTb BECTH COBMECTHYIO [EATEIBHOCTh B MHTEpecax TIPaxIaHCKOIO
o011ecTBa, y4acTBOBaTh B CAMOYINPABICHUH B 00pa30BaTEIbHON OpraHU3allly;

YMEHHE B3aMMOJEHCTBOBATh C COLUMAJIBHBIMA UHCTUTYTAMUA B COOTBETCTBUH C HX
(GYHKIUSAMU U Ha3HAYEHUEM;

FOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOU IESATEIBHOCTH;

2) MATPHOTHYECKOTO BOCTIUTAHMS:
c(hOpPMHUPOBAHHOCTH POCCUNUCKON TPaKIaHCKOU UJIEHTUIHOCTH, TATPUOTU3MA;
LIEHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAaM, JIOCTHKECHHUSIM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) MTYXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTH, B TOM YHCIIE
B JIEATEIILHOCTH YUYEHOTO;

OCO3HAHME JJUYHOTO BKJIa/Ia B TIOCTPOCHUE YCTOMYMBOTO OYIyIIIETO;

4) 3CTeTHYeCKOr0 BOCTIUTAHUS:
ACTETUYECKOE OTHOUICHHE K MUPY, BKJIIOYAsi SCTETUKY HAYYHOT'O TBOPYECTBA,
npucymero Gu3n4eckoi Hayke;

5) TpyaoBOro BoCHUTAHMS:

HHTEPEC K Pa3IuYHbIM cepam MpodheCCHOHAIBHOW AESITEIbHOCTH, B TOM YHCIIe
CBSI3aHHBIM C (DU3UKOU M TEXHUKOM, YMEHHE COBEPINATh OCO3HAHHBIN BBIOOp OyyIiieit
npodeCcCHr U pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBL;
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TOTOBHOCTB M CITOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPa30BaHHUIO B 00J1aCTH (PU3UKHU
Ha TIPOTSHKEHUN BCEH JKU3HU;

6) IK0JIOrHYecKOro BOCHUTAHUS:

c(OpMUPOBAHHOCTh IKOJIOTMUECKOM KyJIbTYpbl, 0CO3HAHHE TTI00aIbHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIEM;

IUTAaHWPOBAHUE U OCYLIECTBIIEHUE ACUCTBUI B OKPY KaIOIIEH Cpejie Ha OCHOBE
3HaHUS LeJed yCTONYMBOrO pa3BUTHS YEIOBEUYECTBA;

Pacmmpenue ombiTa AEATETPHOCTH SKOJIOTHYECKON HAIpPaBIEHHOCTH HAa OCHOBE
UMEIOLIUXCS 3HAHUN 110 (PU3UKE;

7) IeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHs GU3HUECKON HAYKH,

OCO3HAHHUE IIEHHOCTH HAYYHOW NIEATEIbHOCTH, TOTOBHOCTh B TIPOIIECCE M3YyUCHHUS
GU3MKKM  OCYHIISCTBISITH  MPOCKTHYID UM HUCCIENOBATEIBCKYIO  JEATEIbHOCTh
WHIUBHyJIBHO U B TPYTIIIE.

METAINIPEIAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE Y4eOHbIEe HeiCTBUSA
ba3oBble JJoruueckue JeiicTBHUA:

CaMOCTOSTEIIbHO (DOPMYIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpHUBaTh
€€ BCECTOPOHHE;

ONPEEIISITh EN AEITEIbHOCTH, 33/1aBaTh NapaMETPhbl U KPUTEPUH UX JOCTHKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUHUS B pacCMaTPUBAEMbBIX (DU3UUYECKUX
SIBJICHUAX;

pa3pabarbiBaTh IUIAH peELIeHUs MTPOOJeMbl C YYETOM aHaJIM3a WMEKOIIMXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JEITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
LIE€JISIM, OLIEHUBATh PUCKH TOCJIEACTBUN AEATEILHOCTH;

KOOPJAVMHUPOBATh M BBIMOJHATH PA0OTY B YCIOBUSIX PEATIHHOTO, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciaenoBarejabCcKkue 1eCTBUSA.

BJIAJICTh HAYYHOW TEPMHUHOJIOTHUEW, KIIOUEBBIMUA TMOHATUSIMUA H METOHAMH
(bU3nYECKON HAYKU;

BJIQJIETh HAaBbIKAMHM YYEOHO-MCCIIEIOBATEIILCKOM M TMPOSKTHOM JACATEIbHOCTH
B obOmacti (U3WKHA, CIMOCOOHOCTBIO W TOTOBHOCTHIO K CAMOCTOSTEILHOMY ITOHCKY
METOJIOB PEIICHUS 3a/1a4 (PU3HUIECKOTO COACPKaHUs, TPUMEHEHHUIO PA3JIMUHBIX METO/IOB
MMO3HAHUS,

BJIAJICTh BUJAMHU  JIESITEIBHOCTH MO IOJIYYEHUIO HOBOTO 3HAHUS, €ro
WHTEpIIpeTaluM, MPeoOpa30BaHUIO0 U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX CUTYAIUsX,
B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MPOCKTOB B 00JaCTH (DU3HKH;
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BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJIM3UpPOBATh 33]1ady, BbIIBUTATh
TUIOTE3Yy €€ pEIEHUs], HAaXOIUTh apryMEHTHI JUIsl I0Ka3aTeIbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh apaMeTpbl U KPUTEPUHN PELICHMUS;

aHAJIM3UPOBAaTh IOJIyYCHHBIC B XOJE PELICHUs 3aJa4d pe3yJbTaTbl, KPUTHYECKU
OLICHMBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U  (OpMYyJIUMpOBaTh COOCTBEHHBIE 3aJauyd B  0Opa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCIIE IIPU U3YUYECHUH (PU3UKU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

YyMETh MEPEHOCHTh 3HaHHWA 1O (U3UKE B  MPAKTUYECKYID  00JIacTh
KU3HEIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00IacTel;

BBIJIBUT'aTh HOBBIE UJIEU, IIPEJIAraTh OPUTMHAJIBHBIE TOAXOABI U PELICHUS;

CTaBUTb MPOOJIEMBI U 33]1a4H, TONYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

Pa6ora ¢ unpopmanumeii:

BJIQJI€Th HAaBbIKAMU T[OJYy4YEHUS HMHPOpMalUU  (PU3UYECKOTO  COJAEPKAHMS
U3 MCTOYHHKOB pAa3HbIX THUIIOB, CaMOCTOSATEIbHO OCYIIECTBIATh IIOMCK, aHaju3,
CUCTEMATH3allMI0 W MHTEPOpPETaluio HHPOpMAUU pa3IUYHbIX BUAOB U (Qopm
MPE/ICTABIICHHUS;

OLIEHHBATh IOCTOBEPHOCTH MH(OPMaLIUY;

MCIIOJIb30BaTh CpPEeACTBa MH(OPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHN
B pCEUICHWH KOTHUTWUBHBIX, KOMMYHUKATUBHBIX ¥  OpraHM3AIMOHHBIX 33134
c coOmoaecHueM TpeOOBaHMK JProOHOMHUKH, TCEXHUKH O€30IaCHOCTH, THUTHCHBI,
pecypcocOepekeHrs, MPaBOBBIX M JTHYECKUX HOPM, HOPM HH(POPMALUOHHOU
0e3011aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COACpX aHHs B Pa3IMYHBIX QopmaTax ¢ ydéToMm
Ha3HauYeHUsT MHPOpPMALMM M 1IEJIEBOM ayIUTOPHUH, BBIOMpas ONTUMAIbHYIO (GopMy
MPEICTABICHUS U BU3YAIU3aLIUU.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBHS:

OCYIIECTBIISATH OOIIEHHE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU JAESITEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOHMDIUKTHBIX CUTYallUid U CMATYATh KOH(QIUKTHI;

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOK TOUKY 3PEHUS C UCIIOJIb30BAHUEM S3BIKOBBIX
CPEACTB;

MOHUMATb U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMAHAHON U MHANBUAYATbHON pabOThI;

BBIOMpATh TEMATUKY U METObI COBMECTHBIX ACHCTBUI C yUYETOM OOIINX UHTEPECOB,
Y BO3MOKHOCTEM Ka)OT0 YJIEHA KOJJIEKTUBA;

MPUHUMATh L€ COBMECTHOM ESTEIbBHOCTH, OPraHU30BbIBATh U KOOPAHMHUPOBATH
JIEUCTBUS M0 €€ TOCTUKEHUIO: COCTABIIATH IUIAH JCUCTBUN, PACIIPEICIISITH POJIA C YIYETOM
MHEHHUI Y4aCTHHUKOB, 00CYK/1aTh Pe3yJIbTaThl COBMECTHOI pabOTHI;

OLICHMBATh Ka4yeCTBO CBOETO BKJAJa M KaXJOT0 YYaCTHHKA KOMAaHIbI B OOIIMii
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;
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npcajlaraTb HOBBLIC IIPOCKTHI, ONCHUBATL HWIACK C IIO3UIHUHK  HOBU3HBI,
OPUTHHAJIBHOCTH, Hp&KTH‘—ICCKOfI 3HAYNUMOCTH,

OCYHICCTBIIATH ITIO3BUTHBHOC CTPATCTHUYICCKOC ITIOBCACHHUC B PA3JIMYHBIX CUTyaAllUAX,
IIPOABIIATE TBOPUCCTBO U B006pa)K€HI/Ie, OBITH HMHHUIIMATHBHBIM.

PerynsitTuBHble yHMBepCaJbHbIe Y4eOHbIE eHCTBUA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYIIECTBIISATh II03HABATEIbHYIO JIE€ATEIBHOCTh B  00JIaCTH
(U3UKK U aCTPOHOMUH, BBISBIIATH MPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE
3a/1aui;

CaMOCTOSTENIbHO COCTaBJIATh IJIaH PEUICHUS PAacUETHBIX U KAYECTBEHHBIX 3a/1ad,
IUIaH  BBIMOJHEHUS MPaKTUYECKOM paboThl € YYETOM HMEIOIIMXCA PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYAaIIHSIM;

paciupsaTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHUI;

JieNIaTh OCO3HAHHBIN BHIOOP, apTYMEHTUPOBATH €0, OpaTh Ha €051 OTBETCTBEHHOCTh
3a pelIeHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (DOPMUPOBAHUIO U MPOSBICHUIO IPYIULUU B obOsiacTh (U3UKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BATENbHBIN U KyJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJILHBI HHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHTYalldsM, BHOCHUTH KOPPEKTHBBI B JICSITEIHLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJILTATOB IEISIM;

BJIQJIETh HaBbIKAMH MO3HABATEIBLHON pedICKCHHM KaK OCO3HAHUSI COBEPIIIAEMbIX
JIEVCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB K OCHOBAHUM;

WCIIOJIh30BaTh MPUEMBI peIIeKCHH ISl OIEHKH CUTYyallid, BHIOOpAa BEPHOTO
pelieHus;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHHS TI0 UX CHIDKCHHUIO;

NIPUHUMATh MOTHBBI M apTYMEHTHI APYTHX MPU aHAIIN3€E PE3YJIBTATOB ICSITCIIBHOCTH;

NPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U IOCTOMHCTBA,

MPUHUMATh MOTHBBI U ApTYMEHTHI IPYTUX TIPU aHAIHM3E PE3YIbTaTOB ACSITCILHOCTH,

MPU3HABATh CBOE MPABO M MIPABO APYTHX HA OMIHOKH.

B mpomecce AoCTHXKEHUSI JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS IPOTrPaMMBbI
1o GU3MKE JIS YPOBHS CPETHETO 00IIEro 00pa3oBaHus y 00y4arOImuXCsi COBEPIICHCTBYETCS
IMOYUOHANLHBIU UHMeLNeKm, TIPEAToaraonmui chOpMUPOBAHHOCTS:

CaMOCO3HaHUs, BKIIIOYAIOMIETO CHOCOOHOCTh MOHHUMATh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUJIETh HANPABIIECHUS PA3BUTHUSI COOCTBEHHOM SMOIMOHANBHON cepbl, ObITh
YBEPEHHBIM B ce0¢;

CaMOpETYJIUPOBAHUS, BKIIIOYAIOMIETO CAaMOKOHTpPOJb, YMEHHE [PUHUMATH
OTBETCTBEHHOCTH 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJaITUPOBATHCS K AMOIIMOHAIIEHBIM
U3MEHEHUSIM U MPOSIBISATh THOKOCTh, OBITh OTKPBHITHIM HOBOMY;
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BHYTPEHHEH MOTHUBAIIMHU, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHKECHUIO LU H
yClexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHME J€MCTBOBATh, HCXOHSl U3 CBOMUX
BO3MOKHOCTEH;

SMIIATHH, BKJIIOYAIONMIEH CIIOCOOHOCTh IOHMMATh JMOIIMOHAIILHOE COCTOSHHE
JIPYTUX, YUUTBIBATH €T0 MPU OCYIIECCTBICHUM OOIIEHUS, CIOCOOHOCTh K COUYBCTBUIO U
COIEPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAaWBaTh OTHOIICHHS
C IPYTUMHU JIOJIbMH, 3200 TUThCS, MPOSIBIIATh HHTEPEC U pa3periaTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATDI

K koHiy o0y4uenus B 10 kjacce nmpeaMeTHbIC pe3yIbTaThl HA YTIyOJIEHHOM yPOBHE
JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH y 00YHAIOITUXCSI YMEHHI:

NOHUMATh POJIb (PU3UKU B HSKOHOMUYECKOM, TEXHOJOTUYECKOM, IKOJIOTUYECKOM,
COLIMAJIBHOM W 3TUYECKOM cdepax AesITeIbHOCTU YEIOBEKa, pPOjb U MECTO (DHU3UKU
B COBPEMEHHOW  HAy4YHOM  KapTUHE MHpa, 3HAYEHHE  ONMUCATENIbHOM,
CUCTEMATU3UPYIOIEH, OOBSICHUTEIBHOW M TMPOTHOCTUYECKON (QYHKIUN (PU3HMUEeCKOU
TEOPUH — MEXAHUKH, MOJIEKYJIAPHON (PU3MKK U TEPMOJUHAMUKH, POJIb (PU3HUECKOU
Teopuu B POPMUPOBAHUU TIPEICTABIICHUN O (U3MUECKON KapTUHE MUPA;

paznuyaTh YCJIOBHS NMPUMEHHUMOCTH MoOJelell (PU3NYECKUX Tell M IPOILIECCOB
(s1BIEHMIN): MHEpLIMATbHAS CUCTEMa OTCUETa, aOCOMIOTHO TBEPAOE TEJO, MaTEepHAIIbHAS
TOUYKA, PAaBHOYCKOPEHHOE [BIKEHHE, CBOOOJHOE TajJeHHe, aOCOJIOTHO YIpyras
nedopmaiusi, abCONMIOTHO YIIPYroe M aOCOJIIOTHO HEYIPYTroe CTOJKHOBEHUS, MOJICIIH
ras3a, >KMJIKOCTH 1 TBEPJIOTO (KPUCTAINIMYECKOT0) TeNa, UJIealIbHbIN T'a3, TOUCUHBIHN 3apsi/,
OJIHOPOJTHOE AJIEKTPUUECKOE MOJIE;

pasznuyaTh yCiaoBHUS (FpaHUIlbl, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
NOHMMATh BceoOUMil xapaktep (yHAAMEHTAIbHBIX 3aKOHOB W OrPAHMYEHHOCTh
WCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBSICHATH MEXAaHWYECKHUE MPOLECChl M SIBJICHUSA, HCIOJb3YS
OCHOBHbBIE€ TIOJIO)KEHHSI M 3aKOHbl MEXaHUKU (OTHOCUTEIBHOCTh MEXaHUYECKOTO
NBIDKEHUSA, (HOPMYJIbI KMHEMATUKH PaBHOYCKOPEHHOTO JBWKEHUS, MPeoOpa3zoBaHUs
["anunest 11st CKOPOCTH M TIepeMellieHus, 3aKkoHbl Hbl0TOHA, MPUHILIUIT OTHOCUTEIILHOCTH
['anunes, 3aKOH BCEMUPHOIO TITOTEHUS, 3aKOHbl COXPAaHEHHUsS HMIYJbca U
MEXaHUYECKON SHEPTUH, CBSA3b PAOOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKON SHEpIuu,
yCJIOBHSI paBHOBECHS TBEPAOro Tella), MPU 3TOM HCIOJIb30BATh MAaTEMAaTHYECKOE
BBIPQXEHHE 3aKOHOB, YKa3bIBaTh YCIOBUS TNPUMEHUMOCTH (PU3UUECKUX 3aKOHOB:
npeoOpa3zoBanuii ['anumes, BTOpOro u TpeTbero 3akoHoB HbroTOHA, 3aKOHOB COXpaHEHUs
UMITyJIbCa U MEXaHUYECKON SHEPTUHU, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATH U OOBSICHSITH TEIJIOBBIEC POLIECCHI U SIBJICHUS, UCTIOIb3Ysl OCHOBHBIE
nosioxkeHust MKT 1 3aK0HBI MOJIEKYJIIPHOW (PU3MKH U TEPMOJIMHAMUKY (CBSI3b JJABJICHUS
UJCANbHOIO Ta3a CO CpeJAHEeM KUHETUYECKOW DSHEpPrueil TEemiaoBOro ABWKEHUS U
KOHIIEHTpAIMel ero MOJIEKYJI, CBSI3b TEMIIEPATYPhl BEILIECTBA CO CPEIHEN KMHETUUECKOU
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SHEpPrueill TEIJIOBOIO JBIMXKEHHUSI €ro YacTHIl, CBA3b JIaBJICHUS UJEaIbLHOIO rasa
C KOHIICHTPALUEN MOJIEKYJI M €T0 TEMIIEPATypoii, ypaBHEHHE MeHnaeneeBa—Kianenpona,
MEePBbIM 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHUsI YIHEPTUM B TEIUIOBBIX Ipolieccax),
IIPU 3TOM UCIIOJIH30BaTh MATEMAaTUYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeiipoHna;

aHAIM3UPOBATh M OOBICHATH DIIEKTPUUECKHE SBJICHHS, HCIOJIb3YyS OCHOBHBIC
MOJIOKEHUST U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXPAHEHUs AJIEKTPUUECKOTo 3apsja,
3akoH KyJioHa, MOTEHIIUABHOCTD 3JIEKTPOCTATUYECKOTO MOJIs, TPUHIIUI CYTIEPIIO3UIIUN
ANEKTPUUYECKUX TOJICH, TIPU ITOM YKa3bIBasi YCIOBHS MPUMEHUMOCTH 3akoHa KyloHa, a
TaKK€ NPAKTUYECKU BAXKHBIE COOTHOIICHMS: 3aKOHbI OMa [ ydacTKa LENu W
JUISL 3aMKHYTOM dJeKTpuueckoi 1enu, 3akoH J[xoyns—Jlenma, mpaBuia Kupxroda,
3akoHbl Dapajest AJisl JIEKTPOJIN3a);

ONMUCHIBaTh  (PUBUYECKHE TIPOIECChl W  SBJICHHUSA, MCIOJIb3YS  BEIUYUHBI:
nepeMeIeHne, CKOPOCTh, YCKOPEHHUE, UMITYJIbC Tejda U CHUCTEMbl Tel, CHUja, MOMEHT
CWJIbl, JAaBJECHUE, MOTCHIMAIbHASA JHEPrUsl, KUHETUYECKAas SHEPrus, MeXaHU4YecKas
9HEprus, paboTa CHUJIbL, IICHTPOCTPEMHUTEIILHOE YCKOpEHHE, CHUJia TSDKECTH, CHIIa
YIPYTrOCTH, CUJIa TPEHUSI, MOIIIHOCTb, YHEPTHS B3aMMOJICUCTBUS Teia ¢ 3eMiI€i BOIM3HU
e€ MOBEPXHOCTH, SHEPrusi ymnpyrou nepopmariu MpPY>KUHBI, KOJIUYECTBO TEIIOTHI,
abcoIoTHasg TeMmIiepaTypa Tena, padoTa B TEPMOJIMHAMUKE, BHYTPEHHSS JHEpPrus
UJICATPHOTO OJHOATOMHOTO Ta3a, padoTa MAeaIbHOTO Ta3a, OTHOCUTEIbHAS BIAXXHOCTD
Bo3ayxa, KIIJI wupmeanbHOro TEIUIOBOrO  JIBUraTess;  JJIEKTPUYECKOE  IIOJIE,
HaIpPsHKEHHOCTh JIEKTPUYECKOTO OIS, HANPSKEHHOCTD TMOJS TOUYEUHOIO 3apsija WIH
3apsOKEHHOTO 1Iapa B BAKyyME U B TUAJICKTPUKE, MTOTEHIIMAI DJIEKTPOCTATUYECKOTO IO,
Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIAsl CHJIA, CHJIA TOKA, HANPSKEHUE, MOIIHOCTh
TOKa, PJIEKTpUUECKass EMKOCTh IIJIOCKOTO KOHJIEHCATOpa, COMPOTUBJICHUE yYacTKa IENu
C TMOCIEAOBAaTEIbHBIM W MapajuleibHBIM COEJUHEHHEM PE3UCTOPOB, HDHEPTUS
AIIEKTPUUYECKOTO T0JISI KOHAEHCATOPA;

OOBSICHATH OCOOCHHOCTH TMpPOTEKaHUs (UBUYECKUX SIBJICHHI: MEXaHUYECKOe
JIBI)KCHUE, TEIJIOBOE JIBM)KEHUE YaCTHI] BEILIECTBA, TEIIOBOE PaBHOBECHE, OPOYHOBCKOE
nBwkeHue, auddys3us, ucnapeHue, KUIEHUE U KOHJCHCAIlWs, IUIABJICHUE W
KpUCTAJLT3AIHA, HaIpaBJICHHOCTh TeIUIoNepeayH, ANEKTpU3AIUS TeT,
AKBUIIOTEHIUAIBHOCTh MOBEPXHOCTH 3aPSKEHHOTO MPOBOJIHUKA;

IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OAHOM (PM3UUECKON BETUUYHHBI OT JIPYroi
C HCIMOJIb30BAHUEM TPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCUpOBaTh pE3yJbTaThl MOJYUYEHHOM 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUJIE
rpa@ukoB ¢ y4y€ToM aOCOJIIOTHBIX TMOTPEIIHOCTE W3MEPEeHM, JellaTb BbIBOJIbI
MO pe3yJibTaTaM UCCIICIOBAHMUS;

POBOJUTH KOCBEHHbIE M3MEpEeHUsl (PU3MUECKUX BEIMYUH, MPU ITOM BBIOUPATH
ONTUMAJIGHBIA METOJ W3MEpPEHUs, OIICHUBATh aOCOJIOTHBIE W OTHOCHUTEIHHBIC
MOTPEIIHOCTU MPSIMBIX U KOCBEHHBIX U3MEPECHMUIA;
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IPOBOJUTH ONBITHI IO TPOBEPKE TMPEAJIOKEHHOW THUIIOTE3bl: IJIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIU3UPOBATh MOJTyUYEHHBIE
PE3yNbTaThl U J€NIaTh BBIBOJI O CTATyCE NPEI0KEHHON TUIIOTE3HI;

co0roaTh mpasuiia 0€30MacHOro Tpy/a MPpH MPOBEACHNUN UCCIIEIOBAHUN B paMKax
y4eOHOr0 HKCHEPUMEHTA, MPAaKTUKyMa U Y4eOHO-HCCIEA0BaTENbCKOM M MPOEKTHON
JESATEIIBHOCTH € HCIOJb30BAaHUEM H3MEPUTEIbHBIX YCTPOHCTB M JaOOPATOPHOTO
00opy1I0BaHUS;

pemarh pacy€THbIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJJaHHOW (PU3NYECKOU
MOJIEJIbIO: HA OCHOBAHUU aHaJIM3a YCJIOBHsI OOOCHOBBIBAThH BBIOOp (pU3MUECKON MOENH,
OTBEUAIoLIel TpeOOBaHUAM 3a/1a4i, IPUMEHATH (OPMYJIbI, 3aKOHbI, 3aKOHOMEPHOCTH U
MOCTyJaThl (PU3NYECKUX TEOPUH TPU HCIOIH30BAHUM MATEMATHUYECKUX METOOB
pemieHusl 3aja4, MPOBOJUTH pacy€Thl HAa OCHOBAHUM HMMEIONIUXCS JTaHHBIX,
aHAJIM3UPOBATH PE3YIbTAThl 1 KOPPEKTUPOBATH METO/IBI PEIICHUS C YUETOM MOTYUYEHHBIX
pe3yJIbTaToB;

peraTh KauyeCTBEHHBIE 3a/laud, TPeOyrolue NPUMEHEHUS 3HAHUM W3 Pa3HbIX
paszienoB Kypca (U3MKH, a TaKkKe HWHTErpalMi 3HAHUK W3 JPYruX MPEeIMETOB
€CTECTBEHHO-HAYYHOI'O IIMKJIa: BBICTPAWBATh JIOTUYECKYIO LEMNOYKY pacCyKIECHUMN
C OIOPOi Ha N3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMUS Al OOBSICHEHHS OCHOBHBIX IMPHUHIIMIIOB
paboOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB M TEXHOJIOTMYECKHX
IIPOLIECCOB;

MPUBOJNTHh TPUMEPHI BKJIAJa POCCHUMCKUX H 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B 00OBSICHEHHE MPOIIECCOB OKPYIKAIOILIETO MUPA, B Pa3BUTUE TEXHUKU
1 TEXHOJIOTHUM;

aHAJIM3UPOBaTh M OIEHUBATh TIOCIEACTBUS OBITOBOM M MPOU3BOJACTBEHHOU
JESATEIbHOCTH YEJIOBEKAa, CBS3aHHOW C (PU3MYECKUMHM MPOLECCaMHU, C MO3UIMH
HKOJIOTMYECKON 0€30MacHOCTH, MPEICTABIEHUHN O pallMOHAIIBHOM MTPUPOAOIIOIb30BAHUH,
a TaK)Ke pa3yMHOM MCHOJb30BaHUU JOCTUKEHUIN HAYKH U TEXHOJIOTUH JIs1 JAJIbHEUILIErO
Pa3BUTHSI YEJIOBEUECKOTO OOIIECTBA;

OPUMEHSTh pa3linyHble CHocoObl paboTel ¢ uHMOpManued QU3NYECKOTO
COJIEp)KaHUsI C HCIOJb30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHM, MpHU
TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJOTMM JUIsl TIOUCKA,
nepepaboTKM ¢ TPEeAbABICHHUS Yy4eOHOW U HAYYHO-TOMYJISIpHOW HH(POpPMALINH,
CTPYKTYPUPOBAHMSI W MHTEpIpPETAllud HMH(POPMALMK, TMOJYYEHHOM W3 Ppa3InYHBIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATh MOJy4aeMyl0 HH(POPMAIIMIO U OLICHUBATh €&
JIOCTOBEPHOCTDH KaK HAa OCHOBE MMEIOIIMXCS 3HAHUH, TaK M HA OCHOBE aHAIN3a UCTOYHUKA
uHpopManuu;

NOPOSBJISITH OPraHU3AIMOHHBIE U II03HABATENIbHBIE YMEHHUS CaMOCTOSTEIbHOIO
NpUOOpPETEeHUs] HOBBIX 3HAHMM B TMPOIECCE BBIMOJHEHUS] MPOEKTHBIX M Yy4eOHO-
UCCJIEI0BATENbCKUX PadoT;

paboTath B rpyrnie ¢ UCTIOJTHEHUEM Pa3JIMYHBIX COLUAIBHBIX pOJel, MIaHUPOBATh
paboTy Ipynibl, PalMOHAIBHO PACHpPENesTh ACSATENbHOCTh B HECTAHAAPTHBIX

37



CUTyalUsiX, aJleKBaTHO OLIEHUBATh BKJIAJ KaXJ0r0 M3 yYAaCTHUKOB IPYIIIbI B PEILICHUE
paccMaTpuBaeMom MPoOJIeMBbI;

MpOSIBJSITh MOTHBAIIMIO K Oyaymieil  npodeccHOHanbHOM — AESTENbHOCTH
10 CHEHUAIBHOCTIM (PU3NKO-TEXHUYECKOTO MPO(UIIs.

K xonity o0yuenus B 11 kiacce nmpeMeTHbIE pPE3yIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD y 00yUYaIOIUXCSl YMEHUH:

MOHUMATh POJIb (PUBUKKM B IKOHOMHUYECKOM, TEXHOJIOTUYECKOM, COIMAIBHOU H
TUYECKON cepax NesATEIbHOCTH 4YEJIOBEKA, POJb U MECTO (M3MKU B COBPEMEHHOMN
HAy4YHOM KapTHUHE MHpPA, POJIb ACTPOHOMHUU B MPAKTHUUECKOU JESITEIIBHOCTU YEJIOBEKa U
JanbHeNIem HAy4YHO-TEXHUYECKOM pa3BUTHH, 3HAYEHHE onucaTelIbHOMH,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTENIBHOM M MPOTHOCTHYECKOW (yHKIMI (uznyeckoin
TEOPUH — DIIEKTPOJUHAMUKH, CHEUUATBHOM TEOPUH OTHOCUTEIBHOCTH, KBaHTOBOM
bu3uky, poab GU3NUECKON Teopur B (OPMHUPOBAHUU MPEACTABICHUA O (PU3UUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTUHBI MUpa B OOLIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEICTABIICHUN O MPUPOJIE;

paznuyaTh YCJIOBHS NPUMEHHUMOCTH MoOJeNel (PU3MYECKUX Tel M MPOILIECCOB
(sABJE€HUI): OJHOPOJHOE AJIEKTPUUECKOE M  OJHOPOJHOE MArHUTHOE  MOJH,
rapMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUH MAasTHUK, HUICANIbHBIA MPYKUHHBINA
MasTHUK, TAPMOHUYECKUE BOJIHBI, UCANbHBIA KOJEOATENIbHbI KOHTYp, TOHKAS JIMH3A,
Mojiesiel aToMa, aTOMHOTIO s/ipa U KBAaHTOBOM MOJIENU CBETA;

pasznuyaTh yCiaoBHUS (FpaHMIIbl, 00JacTH) MPUMEHUMOCTH (DU3UYECKHUX 3aKOHOB,
NOHUMATh BceoOUMil xapaktep (yHAAMEHTAIbHBIX 3aKOHOB W OrPAHMYEHHOCTH
MCITIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIU3UPOBATh U OOBSACHATH 3JIEKTPOMArHUTHBIE MTPOLIECCHI U SABJICHUSI, UCTIOIb3YS
OCHOBHbBIE€ TIOJIO)KEHHSI M 3aKOHBI 3JIEKTPOJMHAMHUKM U CHEIHAIbHOW TEOpUHU
OTHOCUTEIBHOCTH (3aKOH COXPAaHEHHs 3JIEKTPUYECKOro 3apsijia, cuia Ammepa, cuia
JlopeHnia, 3aKOH »BJIEKTPOMArHUTHOM WHAYKUMH, nOpaBwio Jlenua, cBa3p JC
CaMOMHAYKIIMH B JIEMEHTE 3JIEKTPUUYECKOM LIEMU CO CKOPOCThIO U3MEHEHHUSI CUIIbI TOKa,
MOCTYJIaThl CIIEIUATILHON TEOPUU OTHOCUTEILHOCTH DUHIINTEIHA);

aHAIM3UPOBaTh MU OOBACHATH KBAaHTOBBIE MPOLIECCHl M SBIICHUS, HCIOJIb3Ys
MOJIOXKEHHST KBaHTOBOM (pu3uku (ypaBHeHUe DiHIITEHA 11 hoTodrddekTa, nmepBolid U
BTOPOM mocTyJiaThl bopa, IpUHIMIT COOTHOIIEHUST HeompeaenaéHHocTel [ eizendepra,
3aKOHBI COXPAHEHHUS 3apsAA0BOTO U MAacCOBOT'O YHCEN U SHEPIUH B SACPHBIX PEAKIUSAX,
3aKOH PaJMOAKTUBHOIO pacnaia);

OMKCHIBATh  (PUBMYECKHE TPOLECChl U  SIBJICHUS, UCHOJIb3Ys  BEJIUYMHBL:
HaIpsKEHHOCTh  AJIEKTPUYECKOTO  MOJs, IMOTEHIMAN 3JIEKTPOCTATUYECKOro  IMOJ,
Pa3HOCTh TMOTEHIMAIOB, JJIEKTPOABMKYIIAs CHJIA, WHIAYKLIHMS MarHUTHOTO MOJIs,
MarHuTHbBIA MOTOK, cwia AMiepa, HWHAYKTUBHOCTb, DJIEKTPOJABWXKYILNAS CHUJA
CaMOMHIYKIMHM, DHEPTHsI MAarHUTHOTO TOJISI NMPOBOJHHUKA C TOKOM, PEISTUBHCTCKHIA
UMITYJIbC, TIOJIHAS DHEPTUsl, SHEPTUsl MOKOS CBOOOJHON YaCTHUIIBI, SHEPTUS U UMITYJIbC
$boTOHA, MacCcOBOE YUCIIO U 3apsi]l AIpa, SHEPTHS CBS3M S/Pa;
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OOBSACHITH OCOOEHHOCTH MPOTEKaHUSI (PUINYECKUX SIBICHHM: AJIEKTPOMArHUTHAs
WHYKIUS, CAMOUHJIYKIIUSI, PE30HAHC, UHTEPPEPEHIIMS BOJIH, AUGpaKius, JUCTIEPCUs,
MOJIHOE BHYTPEHHEE oTpaxkeHue, ¢oroanexrpuueckuit agpdekt (hotoaddekr), anbda-
u Oera-pacmajbl g1ep, raMmmMa-u3aydeHue sjep, Pu3ndeckre IpUHIMIIBI CIIEKTPAIIBHOTO
aHanu3a u padoThI Jlazepa;

ONPENEIIATh HAIPAaBJICHNUE UHAYKIMH MATHUTHOTO MOJISI TPOBOJIHUKA C TOKOM, CHJIBI
Awmmnepa u cunsl Jlopenna;

CTPOUTH H300paKEHHE, CO3/1aBa€MOE IUIOCKMM 3€pKaJIOM, TOHKOW JIMH30M, U
PacCUUTHIBATH €70 XapaKTEPUCTUKU;

MPUMEHAITh OCHOBOTIOJIATAIOIINE ACTPOHOMUYECKUE TOHSITHS, TEOPUU U 3aKOHBI
JUIs. aHaliv3a U OOBSICHEHUS (PU3MYECKUX MPOIECCOB, MPOUCXOSAIIUX B 3BE3MAX,
B 3BE3/THBIX CUCTEMAX, B MEXKTAJTAKTHUECKOM cpefie; ABUKEHNS HeOSCHBIX T, SBOJIOINH
3BE3 M Bceenennoi;

MPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTEN (DU3NUECKUX BEJIMYMH C UCIIOJIBb30BAHUEM
NPSMBIX U3MEPEHUH, MPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIYYCHHOW 3aBUCHUMOCTH (U3MUECKUX BEIMYUH B BHAE TpadUKOB C Y4YETOM
aOCOJIIOTHBIX ~ TOTPEIIHOCTEH HW3MEPEeHMM, JellaTh BBIBOJALI MO  pe3yJbTaTam
UCCIIEIOBAHUS;

MIPOBOJIUTh KOCBEHHBIC M3MEpPEHUS (PU3NYECKUX BEIMYMUH, MPU 3TOM BHIOMpATH
ONTUMAJIbHBIA METOJ H3MEpPEHUs, OIICHMBATh aOCOJIOTHBIE W OTHOCHTEIIbHBIE
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHHIA;

MPOBOAUTH OMNBITHI 1O MPOBEPKE MPEIIOKEHHON TUNOTE3bl: I[UIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJTU3UPOBATH MOTyYCHHBIC
pEe3yJbTaThl U JeNaTh BBIBOJ] O CTATYCE MPEII0KEHHON THIIOTE3bI;

ONMUCHIBATh METO/IbI MOJIYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUH;

co0JiroAaTh MpaBuiia 0€30MacHOro TPyAa MPHU MPOBEJCHUN UCCIIEIOBAHUI B paMKax
y4eOHOr0 HJKCIEPUMEHTa, MPAKTUKyMa U y4EOHO-UCCIICIOBATEILCKON M MPOSKTHOM
JEATEIBHOCTH C MCIHOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1aDOpPaTOPHOTO
o00opy10BaHUS;

pemaTth pacuy€THbIC 3a7a4d C SBHO 3aJaHHON M HESIBHO 3aJlaHHOW (DU3WYSCKOM
MOJIEIIBIO: HA OCHOBAHUY aHAIN3a YCIIOBUS BBIOMPATh (DU3NUECKUE MOJICIIN, OTBEUAIOIIINE
TpeOOBaHMIM 3a7a4M, IPUMEHATH (DOPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAaThI
(GU3MYEeCKUX TEOpU TIPHU HCIIOIH30BAHUM MATEMAaTUYECKUX METOJIOB pPEIIeHUs 3ajad,
MPOBOJAUTH PAaCUEThl HA OCHOBAHUHU UMEIOIIUXCS JJAHHBIX, AHAIM3UPOBATh PE3YJIbTAThl U
KOPPEKTUPOBATH METO/bI PEUICHUS C YUETOM MOTYUYECHHBIX PE3YyJIbTaTOB,;

permaTrh KadyeCTBEHHBIE 3a/add, TPeOyIomue NPUMEHEHUS 3HAHWW W3 Pa3HBIX
paszmenoB Kypca (U3MKH, a TaKKe WHTETPAMM 3HAHWK W3 JAPYTHUX NPEIMETOB
€CTECTBEHHO-HAYYHOT'O0 IIMKJA: BBICTPAUBATh JIOTHYECKYIO LIEMOYKY PACCYKJICHHM
C OTITOPO¥ HA M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH ¥ (PU3HUCCKUEC SIBJICHHUS;

WCIIOJIh30BaTh TEOPETUYCCKUE 3HAHUS I OOBSICHEHHS OCHOBHBIX TPUHIIMIIOB
paboThl M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB MU TEXHOJOTUUYECKUX
IIPOLIECCOB;
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OPUBOJUTH NMPUMEPHI BKJIAJa POCCUUCKUX M 3apyOekKHBbIX YUYEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, B 00BICHEHHE MPOIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHUM;

aHAJIM3UPOBaTh M OIICHUBATh TOCIEACTBUS OBITOBOM U TMPOW3BOJICTBEHHOU
NESATEILHOCTH 4YEJIOBEKAa, CBS3aHHOW C (PU3MUECKUMHU TMPOIECCaMU, C TO3UIIHMA
HKOJIOTMYECKON 0€30MacHOCTH, MPEACTABICHUN O pallMOHAIIBHOM MPUPOIOTOIb30BAHNH,
a TaK)Ke pa3yMHOM HCIOJIb30BaHUHU JOCTUKEHUN HAYKHU U TEXHOJIOTUH JIJIsl TaJIbHEUIIIEro
Pa3BUTHS YEJIOBEUECKOTO OOIIECTRA;

MPUMEHATh Pa3IM4YHbIE CIOCOOBI paboThl ¢ HHPOpManuen (U3NIECKOTO
COJIEp)KaHUsI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX  TEXHOJOTHUIA,
IIPU TOM HKCTOJIB30BaTh COBPEMEHHBIC WH(POPMAIMOHHBIC TEXHOJOTUU IS TTOMCKA,
nepepadoTKi ¥ TPEAbSBICHUS Y4YeOHOW ¢ Hay4HO-TIOMYJSIpHOW uWHGMOpMAIINH,
CTPYKTYPUPOBAaHHS W HMHTEPIPETAIIUH HWHPOPMAIMK, TOJYYCHHOW U3 Pa3IMYHBIX
HUCTOYHHUKOB, KPUTHYECCKU aHAJIM3UPOBAThH MOJyIaeMyl0 MH(GOPMAIIMIO U OIICHUBATH €&
JIOCTOBEPHOCTDH KaK Ha OCHOBE UMEIOIINXCS 3HAHUH, TaK U HA OCHOBE aHAJIN3a UCTOYHUKA
uH(popmanuu;

MPOSIBJISITh  OPTaHU3AlMOHHBIE W TIO3HABATEIbHBIE YMEHHUS CaMOCTOSITEIIBHOTO
NPUOOPETEHUS] HOBBIX 3HAHMM B TMPOIECCE BBIMOJHEHHUS] TPOEKTHBIX M Yy4eOHO-
HCCIIEIOBATENIbCKUX paldoT;

paboTaTh B TPYIINE C UCIIOTHCHUEM Pa3IUYHBIX COIMATBHBIX POJICH, TITAaHUPOBAThH
paboTy TpyNIbl, PAIMOHATILHO PACHPEEIaTh EATeIbHOCTh B HECTaHIAPTHBIX
CUTYalMsIX, aJcKBaTHO OICHUBATH BKJIAJ KaKIOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHHUE
paccMaTpuBaeMOM MPOOJIEMBI;

MpOSIBJISITh  MOTHBAIIMIO K  Oyaymiedl  mpodeccHOHanbHON — JAesTeNhbHOCTU
O CTICTIMAIBHOCTSM (PH3UKO-TEXHHYECKOTO MPOpUIIS.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Haumenosaunue
Ne KomnnuectBo OCHOBHBIE BUJBI AEITEIbHOCTH
pa3aenoB U TEM [IporpamMmmHoOe conepxaHue
n/n 4acoB oOyyJaroumxcs

y4eOHOTo IIpeIMeTa

Paznen 1. HayuyHbiid MeTOx I

O3HAHMS NPUPOILI

11

Hayunsii1 meTon
MTO3HAHMS IPUPOJIbI

2

®dusuka — pyHIaMeHTalIbHAs HayKa

o npupoje. Hayunsiit MeTon no3HaHus
Y METOJIbI HCCIIeI0BaHUs (PU3UUECKUX
SIBJICHUU.

DKCHEPUMEHT U TEOpHsl B MPOILIECCe
no3HaHus pupoibl. Habmronenue u
AKCIIEPUMEHT B (pU3HKE.

Crioco0bl n3MepeHus: PU3NIECKUX
BEJIMYMH (aHAJIOTOBBIC U ITU(POBHIE
W3MEPUTEIILHBIE TIPUOOPHI,
KOMIIBIOTEPHBIEC JATYNKOBBIE CUCTEMBI).
[TorpemHOCTH M3MEpeHUI (HU3UIECKUX
BeJIMYMH (a0COIIOTHAS H
OTHOCHTENIbHA).

MopaenupoBanue GU3NIECKUX SABJICHUM
Y MPOIIECCOB (MaTepuaibHas TOUKa,
a0COJIFOTHO TBEPOE TEJIO, HcaTbHas
JKUJIKOCTh, UACAIbHBIN I'a3, TOUCUHBIM
3apsin). ' unoreza. @u3nyecKuii 3aK0H,

Yyactue B IUCKYyCCUU O POJIU
¢buznueckoil Teopun B GOpMUPOBAHUU
MpeCTaBICHUM 0 GU3NUYECKON KapTUHE
MUpa, MECTe (PU3NUECKON KapTUHBI
MHpa B 00LIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEICTABICHUIA
O MPUPOJE.

N3ydeHne NOHATUN «TUIIOTE3a»,
«hU3MYECKUM 3aKOH», «hU3nueckas
TEOPHUSD.

PaccMmoTpenue rpanui IpUMEHUMOCTH
(U3NYECKUX 3aKOHOB.

CpaBHeHHe U3MepeHuit GU3NIECKUX
BEJIMYMH IPU [TIOMOIIY aHAJIOTOBBIX U
U (POBBIX U3MEPUTENBHBIX TPHUOOPOB,
HaIpuMep, pU U3MEPEHUU CUIIBI TOKA U
HaIIPSDKEHUS B LIENU TOCTOSIHHOTO TOKa
IIPU MTOMOIIY aHAJIOTOBBIX U ITU(PPOBBIX
U3MEPUTENBHBIX MPUOOPOB.
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IPaHULIBI €70 MPUMEHUMOCTH.
dusnueckas TeOpusl.

Ponb 1 MecTo puzuku B popMupoBaHUU
COBPEMEHHOW HAYYHON KAPTUHBI MUPA,
B IIPAKTHUYECKOM JAEATEIbHOCTH JHOEH

OcBoeHue cnoco00B OLICHKU
MIOrPEIHOCTEN U3MEPEHUN.

OcBoeHne OCHOBHBIX MPUEMOB PabOTHI
¢ udpoBoii 1aboparopuei 1o GusmkKe,
HaIrpuMep, PU U3MEPEHUHN PU3NUECKUX
BEJIMYMH MPHU MOMOITU KOMITbIOTEPHBIX
JTATYHKOB

Hroro no pazgeny 2
Pa3zgen 2. Mexanuka
2.1 Kunemarnka 10 MexaHnyeckoe JABHKECHHUE. ITIpoBenenre KOCBEHHBIX U3MEPEHUM

OTHOCHUTEIBHOCTh MEXaHUYECKOTO
nBmwxkeHns. CucremMa oTcuéTa.

[Ipsimast u oOpaTHas 3a]1Ja4l MEXaHUKHU.
Pannyc-BeKkTop MarepraabHON TOUYKH,
€ro MPOEKIINU HA OCU CUCTEMBI
KOOpJuHAT. TpaeKkTopusi.
[lepemenienue, CkOpocTh (CpeaHsis
CKOpPOCTbh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MATEPUATILHOW TOYKH, UX
IIPOEKLIUH HA OCU CUCTEMBI KOOPAUHAT.
CrioxeHune nepeMenieHnuil U CI0KEHHE
CKOpOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE
MIPSMOJIMHEWHOE IBUKCHUE.
3aBUCHUMOCTh KOOPJIUHAT, CKOPOCTH,
YCKOPEHHMSI U ITyTH MaTepUaJIbHON TOUKU
OT BPEMEHH H UX TPaPUKH.

MTHOBEHHOUW CKOPOCTH M YCKOPEHUS
Teja, B TOM YUCIIE YCKOPEHUS
CBOOOTHOTO TIAICHMS, POBECHUE
WCCJICIOBAHUSI 3aBUCUMOCTEH MEXITY
(bU3NYECKUMHU BeJIMUUHAMU (TIyTH

OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKEHUU, IEpHOJIa OOpallleHUs]
KOHUYECKOTO MAasITHUKA OT €T0
MapamMeTPOB) U OTBITOB IO TIPOBEPKE
MPEUTOKEHHON TUIIOTE3BI

MIPY U3yYCHUU PABHOYCKOPEHHOTO
MPSMOJIMHEHHOTO ABUKCHUS, TBHKCHUS
Tesna, OPOLIEHHOIO TOPU30HTAIBHO,
JBIDKEHUS TeJa TI0 OKPY>KHOCTH

C MOCTOSIHHOM 110 MOAYJIIO CKOPOCTHIO.
OrnpeneneHne abCOMIOTHBIX
OTHOCHTEJIBHBIX IMOTPEITHOCTEH
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CBoOoaHoe nageHue. Y CKOpeHue
CcBOOOHOTO MmajieHus. JIBuKeHue Tena,
OpOIIEHHOTO O] YTJIOM K TOPU30HTY.
3aBUCUMOCThH KOOPJUHAT, CKOPOCTH U
YCKOPEHHS MaTEePHATbHON TOUKH

OT BPEMEHHU U UX rpapuKH.
KpuBonunennoe npuxenue. JIBuxxeHue
MaTepHAITbHON TOYKH 10 OKPY>KHOCTH.
YrioBas v IMHEWHasA CKOpocTh. [lepuon
¥ 4acToTa oOpalieHus.
[HentpocTpemuTebHOE (HOPMAIIbHOE),
KacaTelbHOE (TaHTeHIIUATBLHOE) U
MOJIHOE YCKOpPEHHE MaTepralbHON
TOYKH.

TexHuyeckue ycTponucTBa u
TE€XHOJIOTUYECKHE MPOIIECCHI:
CIIUJIOMETp, ABUKEHUE CHAPSIIOB,
LETIHBIE, IECTEPEHYATHIC U PEMEHHBIE
nepeaadn, CKOPOCTHBIE JTU(PTHI

U3MepeHu PU3NUECKUX BEJIMUUH.
OueHka rpaHul] HOrPEUIHOCTEN.
N3yuyeHne Moies CUCTEMBI OTCUETA,
CpPaBHEHHUE IyTEH, TPACKTOPUH,
CKOpPOCTEM ABUKEHUS OJTHOTO M TOTO XKE
TeJIa B pa3HBIX CUCTEMAX OTCYETA.
AHanu3 pa3HbIX CIOCOOOB
WCCIIEIOBAHUS JBUKEHUM.
PaccMoTtpenue npeaensHoro nepexosa
Y U3MEPEHUE MTHOBEHHOW CKOPOCTH.
MonenupoBanue npeoOpa3oBaHus
JIBUOKEHUH C MCITOJIL30BAaHUEM
MEXAHU3MOB, U3YUYECHHUE
npeoOpa3oBaHus YIIIOBOM CKOPOCTH

B PEAYKTODE.

AHanu3 HanpaBJIEHUsI CKOPOCTH

IIPU JBUKEHUH IO OKPYKHOCTH.
Pemienune pacu€THbIX 3a7a4 € ABHO
3aJJaHHOW U HESBHO 33/IaHHOM
bu3nYeCcKO MOJEIBIO C
HCMOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopMyT KHUHEMATHKH.

Penienne kauecTBEHHBIX 3a/1a4,
TPeOYIOMUX MPUMEHECHHSI 3HAHUI

110 KHUHEMATHKE.

OOBsicHEHHE YCTPOUCTBA U MPUHIIUIA
JICVCTBHS CIIUJIOMETPA, LICMTHBIX,
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IeCTEpEHYATHIX U PEMEHHBIX Iepeaay,
CKOPOCTHBIX JTU(DTOB.

OOBbsicHEHUE IBMXKEHHS CHAPSIOB.
Omnpenenenue ycaoBui NPUMEHUMOCTH
Mozenel (U3NIeCKUX TeJ U MPOIIECCOB
(s1B7IeHMI): MaTepUaibHas TOUKa,
PaBHOYCKOPEHHOE JBUXECHHUE,
CBOOO/IHOE MaJICHUE.

Brinonnenune yueOHbIX 3a1aHUN

Ha aHaJIU3 MEXaHUYECKUX MPOLECCOB
(s1BJIE€HUI) C UCTIONB30BAHUEM
OCHOBHBIX ITOJIOKEHUI U 3aKOHOB
KHHEMAaTUKHA: OTHOCHUTEIbHOCTh
MEXaHUYECKOTO JBUKEHUS, (POPMYIIbI
KHMHEMATUKHA PaBHOYCKOPEHHOIO
JBUXKEHHUSI, TpeoOpa3oBanus ["anumes
JUIS1 CKOPOCTH Y TIEPEMEILICHHUS.
Hcnons3oBanue [T-Texnonoruin

pu paboTe ¢ TONOJHUTEIBHBIMU
UCTOYHUKaMU UH(GOPMAIIUH 110 TEME,
UX KpUTHYECKUI aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH

2.2

JIlnHamMuka

10

IlepBsIii 3ak0H Hpr0TOHA.
NuepumnanbHbIe CUCTEMBI OTCUETA.

HpI/IHHI/IH OTHOCHUTENbHOCTHU [ anunes.

HewnneprinaabHbie CHCTEMBI OTCUETA
(ompenenieHue, IpUMEpHI).

[IpoBeneHre KOCBEHHBIX U3MEPEHUIN
PABHOJICMCTBYIOIIEH CUJI U
Kod(puImeHTa TpEeHUS CKOTBKECHHS,
MPOBEICHUE UCCIIEAOBAHUS
3aBUCUMOCTEH (PU3NUECKUX BETMUNH
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Macca rena. Cuna. [IpuHuun
CYHEPIIO3ULINH CHIL

Bropoii 3akon Herotona

I MaT€pPUaAIbHOM TOYKH.

Tpetuit 3axkoH HeroToHa s
MaTepUaIIbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHHS.
DOKBHUBAJICHTHOCTh I'PaBUTAIIMOHHON U
VHEPTHOU MacCCBhlI.

Cuna TspKecTH. 3aBUCUMOCTD YCKOPEHUS
CBOOO/IHOTO ITaJIEHUS OT BBICOTHI

HaJl TOBEPXHOCTHIO IJIAHETHI U

OT reorpauyecKoM MHUPOTHI.
JIBrKeHne HeOECHBIX TEN U UX
CIyTHHKOB. 3akoHbI Kemiepa.

[IepBast kocMHUUYECKast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Bec Tena, 1BMKyIIErocst ¢ yCKOPEHUEM.
Cuna tpenus. Cyxoe Tpenue. Cuiia
TPEHUS CKOJILKCHUS U CUJIA TPEHUS
nokosi. Koadduuuent tpenus. Cuna
CONIPOTHBJIEHUS IIPU IBUKEHUHU TEJa

B KMJIKOCTH MJIM ra3e, €€ 3aBUCHUMOCTb
OT CKOPOCTH OTHOCHUTEJIBHOTO
JBH>KCHUSL.

JaBnenue. [ 'napocraruyeckoe
napnenue. Cuna Apxumesa.
TexHuueckue ycTpoucTaa

(cu1 ynpyroctu, BO3ZHUKAIOITUX

B IIPY>KUHE M PE3MHOBOM 00pasiie,

OT UX Ae(opManuun) 1 OIbITOB

IO MPOBEPKE MPE/TI0KEHHON TUITOTE3bI
MIPY U3yYCHUH JIBIKECHUS OpycKa

110 HAKJIOHHOM TIJIOCKOCTH, JBUKEHUS
CHUCTEMBI CBSI3aHHBIX T, Ie(OopMaIuu
Te.

OnpeneneHne aOCOMIOTHBIX U
OTHOCHTEJIBHBIX TTOTPEITHOCTEH
HU3MEPCHUI (PU3NICCKUX BEIMYHNH.
OueHka rpaHul] HOrPEUIHOCTEN.
WccnenoBanre IBUKEHUS CUCTEMBI TeEJI,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOU yepe3
nErkuit OJIOK, TBKEHUS OpycKa

10 HAKJIOHHOM IIJIOCKOCTH

C mepeMeHHBIM KO3 (PUITMEHTOM TpeHus,
JBIDKEHUS TPy3a Ha Bally C TPEHUEM.
HabGnronenue nBr>xeHus Tel

B MHEPITUATBHBIX U HEMHEPITHATBHBIX
cUCTeMax OTcY€Ta, HallpUMep, KaYeHU
JBYX IIWJIMHJPOB UJTU IIAPOB Pa3HOM
MacChl C OJJMHAKOBBIM YCKOPEHUEM
OTHOCUTEIHLHO HEMHEPIIUATIHLHOM
CHUCTEMBI OTCYETA.

N3yuenune neHTpoOEKHBIX MEXaHU3MOB.
CpaBHEHHE CHJI TPEHUS TTOKOS, KaUCHUS
U CKOJIBKCHHUSI.
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N TCXHOJIOTNYCCKHC ITPOICCChI:
IMOAIMINITHUKH, ABUKCHUC
HNCKYCCTBCHHBIX CITYTHHUKOB

Pemenue pacu€THbIX 3a71a4 C SBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bu3HYECKO MOJIENBIO

C UCTIOJIH30BaHUEM OCHOBHBIX 3aKOHOB
1 HOpPMYJT KHHEMAaTUKHU U THHAMUKH.
Pemenne kauecTBEeHHBIX 3a71a4,
TPEOYIOIMUX MPUMECHEHHS 3HAHUN

M0 KHHEMATHKE U TMHAMUKE.
OOBsICHEHUE YCTPOMCTBA U TIPUHITUTIA
JEHCTBUSI TIOIIITUITHUKOB.

OOBsicHEHUE IBUYKEHUSI UCKYCCTBEHHBIX
CITy THUKOB.

Onpenenenue yCioBUl MPUMEHUMOCTH
Mozelel (PU3NYECKUX TeJ U MPOLIECCOB
(sBNIEHMI ): MHEpIIMAIbHAS CHUCTEMA
OTCY€Ta, MaTepualbHasi TOYKa,
a0CoJIIOTHO ynpyras Aedopmariusl.
BrinonHeHne yueOHbIX 3a1aHU

Ha aHAJIN3 MEXaHUYECKUX MPOIIECCOB
(SIBJIGHMIT) C UCTIOL30BAHHUEM
OCHOBHBIX TIOJIO)KCHHUI U 3aKOHOB
JUHAMUKH: TpU 3aKoHa HpioTOHA,
MIPUHITUT OTHOCUTEIBHOCTH [ amuest,
3aKOH BCEMUPHOTO TATOTCHHUSI.

Pabora B rpynmax npu o0cyx1eHuU
BOIIPOCOB MEXKIPEIMETHOTO XapaKkTepa
(Hanpumep, 1o TeMe «JIBrkenue

B IIPUPOAE»)
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2.3

Craruka TBEpIOTO
Tena

AOCOIIOTHO TBEPI0E TETO.
[TocTymarenpHOE 1 BpalaTeIbHOE
JNBHKEHHUE TBEPAOTO TENa. MOMEHT
CHUJIbI OTHOCUTEJIBHO OCH BPAILICHMUS.
IInego cumbl. CnokeHue cuil,
IIPUIOKEHHBIX K TBEPIOMY TEILy.
LlenTp TsKECTH TETA.

YcnoBus paBHOBECUS TBEPIOTO TeENA.
YcToiunBoe, HEyCTOMYUBOE,
0e3pa3IuYHOe PaBHOBECHE.
TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKHUE MTPOLECCHI:
KPOHILTEWH, CTPOUTENBHBIN KPaH,
peleTyaTeie KOHCTPYKIUA

IIpoBeneHue nuccnenoBaHus yCIOBUM
pPaBHOBECHS TBEPAOIO TeJa, UMEIOLIETO
OCh BpallIECHUs; KOHCTPYHUPOBAHUE
KPOHIITENHOB U Pacy€T CUJI yIPYTOCTH;
M3y4YEHHE YCTOMYMBOCTH TBEPAOTO TENA,
HMMEIOIIETO TIONIAb OMOPHI.

Pemienune pacy€THbIX 3a/1a4 C IBHO
3aJJaHHOU U HESIBHO 3aJIaHHOU
(hU3UYECKOM MOJIETBIO C
KCMOJIb30BaHNEM OCHOBHBIX 3aKOHOB U
bopMyJT CTaTHKHU.

Pemenre kauecTBEHHBIX 3aj1a4,
TpeOYIOIUX MPUMEHEHUS 3HAaHU I

IO CTaTHKE.

OObsicHEeHUE YCTPONUCTBA U MIPUHIIUIIOB
JIEUCTBUSI KPOHIITEWHA, CTPOUTEIIBHOTO
KpaHa, pelETYaThIX KOHCTPYKIUH.
Ornpenenenue yciaoBUid MPUMEHHUMOCTH
Mojenel hU3NIECKUX Tesl: aOCOIFOTHO
TBEPJIOE TEJIO.

BrinonxneHnne yueOHbIX 3a1aHUI

Ha aHAJIU3 MEXaHUYECKHUX MPOLIECCOB
(SBJIGHMI) C UCTIOJIb30BAHUEM
OCHOBHBIX MOJIO)KEHUI 1 3aKOHOB
CTaTHKH: YCIIOBUSI PABHOBECHS TBEPJIOTO
Tena
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2.4

3aKOHBI COXpPaHEHUS B
MEXaHUKe

10

Nmnynec MaTepuanibHOM TOUKH,
CUCTEMbI MaTepUaIbHbIX TOUEK. LeHTp
MaccC CUCTEMbI MaTepUaIbHBIX TOUEK.
Teopema o0 IBHYKEHUHU LIEHTpa Macc.
NMiybc cuilbl 1 KBMEHEHUE UMITYJIbCa
Tena.

3aKOH COXpaHEHHS UMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

MoMeHT nmnyJsibca MaTepUaIbHON
Touku. [IpeacraBneHue o COXpaHeHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX
HOJIAAX.

Pa6ota cuiibl Ha MaJoM ¥ Ha KOHEYHOM
nepemMetenuu. I'padpudeckoe
npecTaBieHre paboThl CUIIBI.
MoniHOCTb CHIIBL.

Kunernueckas sneprust MaTepuaibHON
To4KU. Teopema 006 U3MEHEHUHU
KUHETUYECKOW SHEPTUU MaTEpUATbHOU
TOYKH.

[ToTeHmanbHbIE U HETIOTEHIUATIbHBIE
cunbl. [loTeHIIManbHas SHEPTUsl.
[ToreHuManbHast SHEPTUS YIIPYTO
1e(OpMUPOBAHHON MPYKUHBI.
[ToreHumanbHas SHEPTUS TENA

B OJTHOPOJHOM I'DAaBUTAIL[MOHHOM IIOJIE.
[ToTeHnmanbHas YHEPrus Teia

[IpoBeneHre KOCBEHHBIX U3MEPEHUN
HUMITyJIbCa TeJla, KHHETUYECKON 1
MMOTEHIUAJIBHOW DHEPIUM Tena,
MOIIIHOCTH CHUJIBI; IPOBEJCHHE OIBITOB
IO MTPOBEPKE MPEITOKEHHON TUTTOTE3bI
MIPU U3yYEHUH PABHOYCKOPEHHOTO
MPSMOJIMHEWMHOTO JBUKEHUS U
B3aUMOJICUCTBUS TEJl.

OnpeneneHne abCOMIOTHBIX U
OTHOCHUTEJIBHBIX TTOTPEITHOCTEN
U3MEpPCHUI (PU3NICCKUX BETMYHUH.
OueHka rpaHul] HOrPEIIHOCTEN.
IIpoBenenue 3xcriepuMenTa 1o
CpPaBHEHUIO U3MECHEHUS UMITYJIbCa Tella
C UMITYJIbCOM CHUJIbl, U3BMEHEHUS
MOTEHITUATBHON YHEPTUU TIPY>KUHBI

C paboTOM CUJIBI TPEHUSI.
HccnenoBanre coxpaHeHUs: UMITYJIbCa
MIPH YIIPYTOM B3aWMO/ICHCTBHH,
COXpaHEHUs FHEPTUU TIPU CBOOOHOM
NaJICHUU.

Omnpenenenne pabOTHI CUITBI TPEHUS
NP JBUKEHUU TeJla M0 HAKJIOHHOU
IIJIOCKOCTH.

HabGmronenue u o0bIcCHEHNUE
PEaKTUBHOTO JIBYKCHHUSI.

Pemenne pacuéTHbIX 3a/1a4 C SIBHO
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B T'PaBUTALIMOHHOM IT10JIE OJHOPOIHOIO
miapa (BHyTpH U BHE 11apa).

Bropas kocmudeckast CKOpOCTb.

TpeTbst KocMUYECKask CKOPOCTb.

CBs13b pabOTHI HETIOTEHIIUAIBHBIX CHJT

C U3BMEHEHUEM MEXAHUYECKOW SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPTHUU.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.
YpaBuenue bepHynu g uacaibHOU
KUJKOCTH KaK CIIEICTBUE 3aKOHA
COXPaHEHHSI MEXaHUYECKON DHEPIUU.
TexHuYecKHne yCTpoucCTBa U
TEXHOJIOTMYECKUE TTPOLECCHI: IBUKEHUE
pPAKET, BOJOMET, KONIEP, MPYKUHHBIN
MHACTOJIET, TUPOCKOT, (PUTYpPHOE KaTaHHE
Ha KOHbKax

3aJJaHHOW U HESIBHO 3aJJaHHOU
(bu3YEeCKON MOJIETBIO

C UCIIOJIh30BAaHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJT MEXaHUKHU.

Pemenne kauecTBEeHHBIX 3a71a4,
TPeOYIOMINX MPUMEHEHUS 3HAHUM

110 MEXaHUKeE.

OObsiCHEHUE PUHITUATIOB ICUCTBUS
BOJIOMETA, KONEpPA, MPYKUHHOTO
MUCTOJIETa, THPOCKOTIA.

OObsicHEHUE TBMKCHUS PAKET,
(bUTypHOTO KaTaHHs Ha KOHbKaX.
Onpenenenue ycaoBUi MPUMEHUMOCTH
Mojiesnel GU3nuecKux Tei U MpoLECCOB
(ssBNIeHMI ): aOCOIOTHO YIIPYTOE U
a0COJIIOTHO HEYTIPYTOE CTOJIKHOBEHUS.
BrinonHeHne yueOHbIX 3a1aHU

Ha aHAJIN3 MEXaHUYECKUX MPOIIECCOB
(sIBNIEHMIT) C UCTIOIB30BAaHUEM 3aKOHOB
COXpaHEHUSI B MEXaHUKE: 3aKOHBI
COXpaHEHUS UMITYJIbCa M MEXaHUIECKOMN
SHEPTUH, CBSA3b PAOOTHI CUJIIBI C
M3MEHEHUEM MEXaHUYECKON SHEPrUn
Tena.

Ucnons3oBanue | T-TexHOMOTHIT ITpH
paboTe ¢ AOMOTHUTEIbHBIMU
HMCTOYHUKAMU WH(OPMAIUH 110 TEME,
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X KPUTUYECKUN aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

Hroro no pazneny

33

Pa3nen 3. MoJiekyasipuas ¢u3suka u TepMoANHAMUKA-464.

3.1

OCHOBBI
MOJIEKYJISIPHO-
KUHETHYECKOM
TEOpUHU

17

OCHOBHBI€ MTOJOKEHUS MOJIEKYISIPHO-
kuHetnueckor Teopun (MKT), nx
onbITHOE 0OocHOBaHMe. [uddysus.
bpoyHoBcKoe aBuxkeHue. XapakTep
JBIKCHUS U B3aUMOJCHCTBHS YaCTHI]
BellecTBa. Mojienu cTpoeHus ra3os,
JKUIKOCTEU U TBEPABIX TET U
00BbsSICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBeE 3TUX Mojeier. Macca u
pa3Mepbl MOJIEKYJI (AaTOMOB).
KomunuecTBo BerecTna.

[ToctostnHass ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u
criocoOb! e€ u3mepenus. [lkana
temneparyp Llenscus.

Mojenb uieanbHOro raza

B MOJICKYJISIPHO-KMHETUYECKOW TEOPUH:
YaCTHUIIbI Ta3a JIBHXKYTCSI XaOTUYECKHU U
HE B3aUMOJCHCTBYIOT JIPYT C APYTOM.
["a30BbIC 3aKOHBI. Y paBHEHUE
MenneneeBa—Kaneiipona. AGcomoTHasI
TeMIiepaTypa (1Kansa TeMIeparyp
KensBuna). 3akon [lanpToHa.

IIpoBeaeHre n3MepeHUii mapaMeTpoB
rasa, IpOBEJCHUE UCCIIEIOBAaHUI
3aBUCHUMOCTEH (PM3UYCCKUX BEIIMYHMH H
OTIBITOB IO MTPOBEPKE MPEIJIOKESHHOMN
TUIIOTE3bI TIPU U3YUYEHUU YCTAHOBJICHUS
TETUJIOBOTO PABHOBECHS M U30TPOIIECCOB
B rasax.

OnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MEpPeHU (PU3NIECKUX BETUYHNH.
O1nieHKa rpaHuI] TOTPEITHOCTEH.
DKCliepuMEeHTaIbHAas MPOBEpPKa
YpPaBHEHUSI COCTOSTHUSI UI€ATLHOIO rasa.
N3ydenue monenen: IBUKEHUS YaCTHIL
BEII[ECTBA, OPOYHOBCKOTO JBHUKEHUS.
onbiTa llITepHa, KpuCTATITUYECKUX
PELIETOK.

Pemienue pacy€THbIX 3a/1a4 C IBHO
3aJJaHHOM U HESBHO 3aJIaHHOM
buznyecKoit MOAEIbIO C
HCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB M
dbopMy 1 MOJIEKYIISIPHON (PU3UKH.
Penienne kauecTBEHHBIX 3a/1a4,
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N3omnporieccol B uacaibHOM rase

C IIOCTOSIHHBIM KOJINYECTBOM BELIECTBA.
I'paduueckoe npeacraBieHue
U30IIPOLIECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

CB43b MEXy JaBJICHUEM U CPEAHEN
KUHETHUYECKOU SHEPTUEN
NOCTYNATEIBLHOTO TEMIOBOTO IBUKEHHUS
MOJIEKYJ UICAIBHOTO Iras3a

(OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUU UICATBHOTO
rasa).

CBs13b a0COJIIOTHOM TeMITEpaTyphbl
TEPMOJNHAMHUYECKON CUCTEMBI

CO CpEHEN KNHETUYECKOM dHEPIUEN
MOCTYNATEIBHOTO TEMJIOBOTO IBUKEHHUS
€€ yacTull.

TexHuyeckue ycTponucTBa u
TE€XHOJIOTUYECKHUE TIPOLIECCHI:
TEPMOMETp, OApOMETP, MOJTyUEHUE
HAaHOMATEpPUAJIOB

TpeOYIOIUX MPUMEHEHHSI 3HAaHU I

M0 MOJIEKYJISIPHON (PU3HMKeE.
OOBbsicHEHUE YyCTpOWCTBA U TPUHIUIIA
JEUCTBUSI TEPMOMETPA, OapoMeTpa.
OOBbsicHEHUE MOTYUYEHUS
HaHOMATEPUAJIOB.

Onpenenenue yCioBUl MPUMEHUMOCTH
Mozenel (U3NIECKUX TeJ U TPOIIECCOB
(s1BIeHUM): MoJienel ra3a, >KUJIKOCTU U
TBEPAOrO (KPUCTAJUIMYECKOTO) Tea,
UJEAIBHOIO ra3a.

BrlinonHenue yueOHbIX 3aaHUM

Ha aHAJIM3 TETUIOBBIX MTPOILIECCOB
(sSIBJIEHUIT) C UCTIOJIB30BaHUEM
ocHOBHBIX noJjioxkeHuit MKT u 3akoHOB
MOJIEKYJIAPHOM (PU3UKU: CBSI3b JaBICHUS
MJICaJIbHOIO ra3a co CpeaHen
KUHETUYECKOU SHEPTUEHN TETIIIOBOTO
JIB>KEHUS U KOHIIEHTPALUEH ero
MOJIEKYJI, CBSI3b TEMIIEPATyPhI BEIIECTBA
CO CpeHEN KNHETUYECKON SHEPTUEH
TEIJIOBOTO JIBUYKEHUS €r0 YacTHll,
CBS3b JABJICHUS UACAIBHOTO ra3a

C KOHLICHTPALIMEN MOJIEKYJ U €r0
TEMIIEPATYPOH, YPABHEHHE
MenneneeBa—Knaneiipona
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3.2

TepmoanHaMuKa.
TemmoBrie MAITUHEBI

17

Tepmonunamuueckast (T/1) cucrema.
3ajgaHue BHEIIHUX YCIOBUI

JUISl TEPMOJAMHAMUYECKON CUCTEMBI.
Buenrnue u BHyTpeHHUE apaMeTpPhI.
[TapameTpbl TEpMOIMHAMUYECKOU
CHUCTEMBI KaK CpeJHUEe 3HAaUCHUS
BEJIMYMH, OITUCHIBAIOIINX €€ COCTOSIHUE
Ha MUKPOCKOITUYECKOM YPOBHE.
HyneBoe Hauano TepMOAMHAMUKHU.
Camonpoun3BoibHas penakcaus
TEPMOJMHAMHUYECKON CUCTEMBI

K TETJIOBOMY PaBHOBECHIO.

Mopenb uaeanbHOro rasa

B TEPMOJIMHAMUKE — CUCTEMA
YPaBHEHUN: YpaBHEHHUE
MenneneeBa—Kianerpona u
BBIpaKEHUE VISl BHYTPEHHEU SHEPTUMU.
Y cnoBust NPUMEHUMOCTH 3TON MOJIEIIH:
HU3KAasi KOHLEHTPALIMS YaCTHL], BEICOKHE
TeMneparypsl. BeipaxeHnue

IU1sl BHYTPEHHEW SHEpTUn
0JIHOATOMHOTO UJI€AJIbHOTO Ta3a.
KBa3zucrarnueckue u HeCTaTUYECKUE
IIPOLIECCHI.

DnemMeHTapHas paboTa

B TEpMOJAMHAMUKeE. Beruucienue
paboThI Mo TpaduKy mporecca

N3mepenune yaenbHON TEIIIOEMKOCTH
Pa3HbBIX BEIIECTB, UX CPaBHEHUE,
MPOBEICHUE UCCIEAOBAHUIN
3aBUCUMOCTEH (PM3UYCCKUX BEIIMYHUH U
OTIBITOB IO MPOBEPKE MPEAJIOKEHHON
TUIIOTE3bI IIPU U3YUYEHUH MPOLIECCOB
TerIooOMeHa 1 ainadbaTHOTO MpoIiecca.
OrnpeneneHue abCONMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
M3MEepeHU (PU3NUECKUX BETUYHUH.
O1uieHKa rpaHuI] NOTPEIIHOCTEN.
N3ydenne B3aMMOCBSA3U YIHEPTUU
MEXXMOJIEKYJIIPHOTO B3AaUMOJICUCTBUS U
TEeMIEPATYPhbl KUTICHUST KUJTKOCTEH.
N3yueHne TemnoBbIX JBUTraTEICH

C MCIO0JIb30BaHUEM KOMIIBIOTEPHBIX
MOJIEJICH.

UccnenoBanue pa3HbIX CIOCOO0OB
M3MEHEHHS] BHYTPEHHEU SHEPIUM.
Pemienune pacu€THbIX 3a71a4 € ABHO
3aJJaHHOM U HESBHO 3aJIaHHOM
buznuecKoil MOJENbIO

C UCITOJIb30BaHUEM OCHOBHBIX 3aKOHOB
U GopMyJT MOJIEKYJIIPHOU (DU3UKHU

Y TEPMOJIMHAMUKH.

Perienne kauecTBEHHBIX 3a/1a4,
TPeOYIOMIUX MPUMEHEHUS 3HAHUM
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Ha pV-auarpaMmme.

Tennonepenaua kak cnocod M3MEHEHUs
BHYTPEHHEW dHEPTUU
TEPMOJUHAMUYECKON CUCTEMBI

0e3 coBepuieHus padoTsl. Konekiusi,
TEIIONPOBOHOCTb, U3TyUYCHHE.
KonunuectBo Temnotsl. Tenno€MKoCTh
Tena. Y IeiabHas U MOJIIpHas
TETUIOEMKOCTH BELIECTBA. Y PABHEHUE
Maitepa. Y nenpHasi TEIIOTa CrOPaHUs
TOIIMBA. Pacuér KommuyecTBa TEeIIOThI
npu remionepenaye. Ilonsrue

00 anabaTHOM MpoIecce.

IlepBblii 3aKOH TEPMOAVMHAMUKH.
Bnytpennss sueprus. Konnuectso
TEIJIOTHI U pab0Ta Kak MEPbl U3MEHEHHUS
BHYTPEHHEW SHEPTUU
TEPMOJUHAMHYECKON CUCTEMBL.
BTopo¥ 3aK0H TEpMOINHAMUKA

JUISl PABHOBECHBIX MPOLIECCOB: Yepes
3aJaHHOE PABHOBECHOE COCTOSHUE
TEPMOJUHAMHYECKON CUCTEMBI
MPOXOJIUT €AUHCTBEHHAs afuabdara.
AOcoI0THas TeMIiepaTtypa.

Bropoli 3ak0H TepMOAMHAMUKH

JU1s1 HEPABHOBECHBIX MPOLIECCOB:
HEBO3MOXHO I1€peaTh TEILUIOTY

0 MOJIEKYJISIPHOM (DU3HKE U
TEPMOJUHAMUKE.

OOBsicHeHHE YCTPOICTBA U IPUHLIATIA
JICUCTBUS XOJIOAUIbHUKA,
KOHJIUIIMOHEPA, TU3EIBHOTO U
KapOHOPaTOPHOIO ABUTATENEH, MApOBOH
TypOUHBI.

OObsicHEHUE TIOTYYECHUSI CBEPXHUZKUX
TeMIepaTyp, yTUIN3AINN «TETUIOBBIX)
OTXOJIOB C UCIIOJIb30BAaHUEM TEIJIOBOTO
Hacoca, yTHIIA3aIui OMOOPTaHUYECKOTO
TOILJIUBA JIJIs1 BBIPAOOTKU «TEIIJIOBOI» U
AIEKTPOIHEPTUH.

BrinonHnenue ydeOHbBIX 3a1aHUI

Ha aHAJIM3 TETUIOBBIX MTPOLIECCOB
(sIBJIEHUI1) C UCTIOIB30BAaHUEM
OCHOBHBIX 1ToJ10keHni MKT 1 3ak0HOB
MOJIEKYJISIpHOM (DU3UKHU U
TEPMOJVMHAMUKH: MIEPBBIN 3aKOH
TEPMOJMHAMUKHU, 3aKOH COXPAHEHUS
SHEPI'UM B TEIUIOBBIX MPOLECCAX.
Hcnons3zoBanue [ T-texnonoruii

pHu paboTe C TOMOJIHUTEIbHBIMU
MCTOYHUKAMU WH(OPMAIUU 110 TEME,
UX KPUTUYECKUI aHAJU3 U OLICHKA
JIOCTOBEPHOCTH.

AHaJN3 ¥ OLICHKA MOCIEACTBUM
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oT 06oJiee XOJI0THOTO Tela K Ooiee
HarpeTomy 0e3 KOMIIEHCAIlun
(Knay3uyc). HeobpatumocThb
IIPUPOJTHBIX TIPOIIECCOB.

[TpuHUMIBI JEWCTBUS TEMIOBBIX MAIIVH.

KIIA.

MakcumanbsHoe 3HaueHnue KI1JI.

[Mukn Kapno.

DKOJIOTUYECKUE aCIEKThI
UCIIOJIb30BaHUs TEIJIOBBIX ABUTATEIECH.
TennoBoe 3arps3HEHNE OKPYKAIOIIEU
cpensl.

TexHuyeckue ycTponucTBa u
TEXHOJIOTUYECKHUE TIPOLIECCHI:
XOJIOIUIBHUK, KOHJIUIIUOHED,
JU3eIbHBIN U KapOIOpaTOPHBIN
JIBUTATEIH, NTapoBasi TYpOUHa,
MOJTYyYEHHE CBEPXHU3KUX TEMIIEPATYD,
YTUIU3ALUS «TEMIOBBIX» OTXOJ0B

C UCIIOJIb30BaHUEM TEILIOBOI'O HACOCA,
yTUIIA3AIUs OMOOPTaHUYECKOTO
TOTUIUBA JIJIS1 BRIPAOOTKHU «TETIOBOM» U
AIEKTPOIHEPTUHU

WCIIOJIb30BaHUs TEIUIOBBIX JIBUTATEIICH
Y TEIIJIOBOT'O 3arPsA3HEHUS OKPYKArOIIeH
CpeIIbI C TIO3UIIMIA SKOJIOTHUSCKOM
0e30macHOCTH; MPEeCTaBICHUIN

O paIlMOHAJILHOM MPUPOJIOIOIB30BAHUT
(B miporiecce moATOTOBKU COOOIIICHHH,
BBITIOJTHCHHUH TPYIIIIOBBIX MMPOCKTOB)

3.3

ArperatHbie
COCTOSTHUSI BEIIECTBA.
da30BbIC IEPEXOABI

12

[TapooOpa3oBaHue U KOHECHCAIIUS.
Hcnapenue u kurienue. Y neibHas
TeIJI0Ta MapooOpa3OBaHMS.
HacpleHHbIe 1 HEHACBIIICHHBIE TTAPBHI.

Habnronenre cBOMCTB HACBIIIEHHBIX
MapoB, MAJIbIX JAe(hOpPMAIIHiA,

MPOBEICHNE KOCBEHHBIX U3MEPEHUN
yICIBHOM TETUIOTHI TUTABJICHUS JIbJIA,
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KauecTBeHHast 3aBUCUMOCTD TJIOTHOCTH
U JaBJICHUS HACBILIEHHOTO Hapa

OT TeMIEPaTyphl, UX HE3ABUCUMOCTD

0T 00bE€Ma HACHIIIICHHOTO Tapa.
3aBUCUMOCTh TEeMIEPaTypPhbl KUTICHUS
OT J1aBJIEHUS B )KUJIKOCTH.

Braxxnocts Bo3ayxa. AOCOIIOTHAS U
OTHOCHUTENIbHAS BIIAXKHOCTb.

Teépnoe teno. Kpucrannuueckue u
aMmopdHbIe Tea. AHU30TPONUS CBOMCTB
kpuctaioB. [InaBnenue n
KpUcCTAJIM3anus. Y ieiabHas TermioTa
miaBiaeHus. Cyomumarus.
Hedbopmariu TBEPIOTO TENA.
Pactsxenue u cxxarue. CnBur. MoayJib
FOwnra. Ilpegen ynpyrux nedopmanuii.
TemnoBoe pacliupeHue KUIKOCTEU 1
TBEPIBIX TN, 00bEMHOE U JIMHEHHOE
pacumpenre. AHFrapMOHHU3M TEIJIOBBIX
KOJIeOaHMI YacTHUIl BEHIECTBA KaK
MPUYMHA TEIUIOBOTO PACIIUPEHUS TEll
(Ha Ka4eCTBEHHOM ypPOBHE).
[IpeoOpazoBanue sHEPTUU B Pa30BbIX
nepexoaax.

YpaBHEeHUE TEIIOBOTO OaIaHca.
[ToBepXHOCTHOE HATSKEHUE.
Koadpuiment moBepXxHOCTHOTO

a0COJIFOTHOM BIQXKHOCTH BO3/yXa,
Kod(dpuImeHTa TOBEpXHOCTHOTO
HaTsDKeHUs, Moy FOHra.

N3ydeHne 3akoHOMEpPHOCTEN UCTIapEHUS
Y KUTICHMS KUIKOCTEH, B TOM YHCIIC
KHUTICHUS TPY TTOHMKCHHOM JaBJICHUH,
HarpeBaHMs U IIaBJICHUS
KPHCTaJUTMYECKOTO BEIECTBA,

KAWL PHBIX SIBJICHUH, CMAaYUBaHMUS.
[IpoBeneHne ONBITOB ¢ MBUILHBIMU
MJIEHKAMHU.

HccnenoBanue Moaenun
HEHBIOTOHOBCKOH KUIKOCTH.
Pemenue pacuéTHbIX 3a71a4 C SBHO
3aJJaHHOM U HESIBHO 3aJIaHHOM
(hU3UIECKOM MOJICIIbIO

C MCIIOJIb30BAHHMEM OCHOBHBIX 3aKOHOB
1 (HopMyIT MOJIEKYJISIPHOU (PU3UKHU 1
TEPMOTMHAMHUKHU.

Penrenne kauecTBEHHBIX 3a/1a4,
TPeOYIOIIUX MPUMEHEHUS 3HAHUM

M0 MOJICKYJISIPHON (pU3HKE U
TEPMOJIMHAMUKE.

OOBsiCHEHNE OCHOBHBIX IMPUHITATIOB
CTPOCHHMS KUIKUX KPUCTALIIOB,
MOJTYyYEHHsI COBPEMEHHBIX MaTEPHAJIOB.
OrnpeneneHue yclIoBUM MPUMEHUMOCTH
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HaTspKeHUs. KanuuisipHele siBIICHUS.
JlaBneHue noj UCKpUBIEHHOU
ITIOBEPXHOCTBIO KUIKOCTH.

®opmyna Jlannaca.

TexHuueckue yCTpoucTBa 1
TE€XHOJIOTUYECKHUE MPOLIECCHI: KUJIKUE
KPUCTaJJIbl, COBPEMEHHbBIE MaTEPUAIIBI

Mozenel (U3NIECKUX TeJ U MPOIIECCOB
(s1BIeHMI): MoJeNel ra3a, KUJKOCTH U
TBEPIOTO (KPUCTAIIMUECKOTO) Tea,
UJI€aJBbHOIO rasa.

BrinonneHnue yueOHbIX 3a1aHUN

Ha aHaJIM3 TETUIOBBIX MPOLIECCOB
(s1BJIEHUIT) C UCTIOJIB30BAHUEM
OCHOBHBIX 1ToJ10keHni MKT 1 3ak0HOB
MOJIEKYJISIpHOM (DU3UKHU U
TEPMOJUHAMUKU: CBSI3b JABJICHUS
UJICaJIbHOIO ra3a ¢ KOHLEHTpaluei
MOJIEKYJI ¥ €r0 TeMIIEpaTypoH,
ypaBHeHue MeHnneneeBa—Knarneiipona,
MIEPBBIN 3aKOH TEPMOJUHAMHUKHU.
PaGoTa B rpynmax mpu o0CyXIeHUN
BOIIPOCOB MEXIIPEAMETHOTO XapaKTepa
(Hanmpumep, no Teme « TermmoodomeH

B ’KUBOMU MPUPOJIE»)

Hroro mo pazaeny 46
Pa3znen 4. JinexkTpoanHamMuka
4.1 | DaexkTpuuecKoe moje 20 DJeKTpU3alus Te U €€ MPOSIBJICHUS. [IpoBeneHre KOCBEHHBIX H3MEPEHUH H

DnexkTpudeckuit 3apsia. J[Ba Buaa
ANEKTPUICCKUX 3aps10B. [IpoBogHUKH,
JTUDJICKTPUKH U TIOJTYTIPOBOIHUKH.
DieMEeHTapHBIN AJCKTPUUECKUI 3aps/I.
3aK0H COXpaHEHUS AIEKTPHICCKOTO
3apsa.

OMBITOB 1O MPOBEPKE MPEMTOKEHHON
TUIIOTE3bI IPU U3yUEHUHU
B3aUMOJICUCTBUS 3apSKEHHBIX TE,
3apsiia KOHJIEHcaTopa,
NIOCJIE0BATEIBHOIO COEUHEHMS
KOHJICHCAaTOPOB.
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BzaunmopericTBue 3apsioB.

Toueunsle 3apsabl. 3akoH KyioHa.
Dnektpuueckoe nojue. Ero nercreue

HAa JIEKTPUYECKHE 3apsIlIbl.
Hanps€HHOCTB 3JIEKTPUUYECKOTO MOJIS.
[IpoOus1it 3apsa. Jlunun
HANpPsHKEHHOCTH AJIEKTPUYECKOTO TOJIS.
OHOPOAHOE AIEKTPUUECKOE TOJIE.
IloTeHnmaabsHOCTE
ANEKTPOCTAaTUYECKOI O NoJIs1. Pa3HOCTH
NOTEHIIMAJIOB U HANPSLKEHHE.
[ToTeHumanbHas 3HEprus 3apsaa

B DJIEKTPOCTATUYECKOM TIOJIE.
[ToTeHuman 3NeKTPOCTATHYECKOTO MOJIS.
CBsI3p HAIIPSKEHHOCTH TOJIS U Pa3HOCTH
MTOTEHIUAJIOB JIJISl 3JIEKTPOCTATUYECKOTO
noJig (KaKk OJIHOPOJHOTO, TaK U
HEOJHOPOHOTO).

[IprHIMD cynieprio3nuuu
AIEKTPUYECKUX MOJIEH.

[Toste Toueunoro 3apsna. [lone
paBHOMEpHO 3apsikeHHoM ceprl. [Tomne
PaBHOMEPHO 3apsHKEHHOTO M0 00bEMY
mapa. [losie paBHOMEPHO 3apsiKEHHOMN
O0eckoHeYHOH T1ockocT. KapTunbt
JIMHUN HANPSHKEHHOCTH ATUX TOJIEU U
SKBUIIOTEHIIMAJIBHBIX TOBEPXHOCTEMN.

OmnpeneneHne abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MepeHu (PU3NUECKUX BEJIMUUH.
OueHka rpaHul] HOrPEUIHOCTEN.
HabGnronenue npeBpalleHus SHepruu
3apsHKEHHOTO KOHJIEHCATOpa B SHEPTHUIO
W3JIy4eHHUs CBETOAMO/Ia, UCCIIeIOBAHUE
paspsiia KOHJIEHCaTopa 4epe3 pe3ucTop.
N3yuyeHne 3aBUCUMOCTH
ANEKTPOEMKOCTH ILIIOCKOTO
KOHJIEHCATOpa OT TUTOMIA M IJIACTHH,
PACCTOSIHUSI MEXIY HUMU U
JUAJIEKTPUYECKON TPOHUIIAEMOCTH.
N3yuenue kapTvH TUHUN
HaMpPsHKEHHOCTH AJIEKTPUUECKOTO TOJIS
TOYEYHOTO 3apsijia, PABHOMEPHO
3apsKEHHOM cepbl, paBHOMEPHO
3apsHKEHHOTO TI0 00bEMY 1M1apa,
PaBHOMEPHO 3apsKEHHON OECKOHEUHOM
MJIOCKOCTH U SKBUIIOTEHIIMAIBHBIX
ITOBEPXHOCTEMN.

Pemienne pacu€THBIX 3a/1a4 C SBHO
3aJITaHHON U HESIBHO 3aJaHHOU
buznyecKoit MOAEIbIO C
MCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB U
(bopMyI BIIEKTPOCTATHKHU.

Peliennie kayeCTBEHHBIX 3a]1a4,
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[IpoBOOHUKH B 3IEKTPOCTATUYECKOM
noJsie. YCIIOBHE paBHOBECHUS 3apsi/I0B.
JIM3AEKTPUKH B 3JIEKTPOCTATUUECKOM
none. Jlusnekrpuueckas
MPOHUIIAEMOCTD BEIIECTBA.
Konpgencarop. DnekTpo€MKOCTh
KOHJIeHCcaTopa. DJIEKTPOEMKOCTh
IIJIOCKOT'O KOHJIEHCATOopaA.
[TapannenbHOE COETMHEHUE
KoHJieHcaTopoB. [locnenoBarenbHoe
COEMHEHNE KOH/IEHCATOPOB.

OHeprus 3apsHPKEHHOT0 KOHIEHCATopA.

JIBr>KeHHE 3apsyKEHHOM YaCTULBI

B OJIHOPOJIHOM 3JIEKTPUUECKOM TOJIE.
TexHuYecKne yCTpoucTBa U
TE€XHOJIOTUYECKHUE MPOLIECCHI:
AIEKTPOCKOIL, SJIEKTPOMETP,
ANEKTPOCTAaTUYECKAs 3allIuTa,
3a3eMJICHHUE 3JIEKTPOIpHOOpOB,
KOHJICHCATOPbI, TEHEPATOP

Ban ne I'paada

TPEOYIOLUX TPUMEHEHUS 3HAHUHN

IO JIEKTPOCTATHKE.

OOBbsicHEHUE yCTpOICTBA U

MPUHLINIA JEHCTBUS 3JIEKTPOCKONA,
AIEKTPOMETPA, KOHJEHCATOPOB,
reHeparopa Ban ne ['paada.
OObsicHeHue paboThI
AJIEKTPOCTATAYECKOMN 3alUTHI,
3a3eMJICHHS DJICKTPOIIPHOOPOB.
Onpenenenue yCiaoBU MPUMEHUMOCTH
Mojeaei (PU3NIECKHUX TeJl: TOUCTHBIMN
3apsiji, OJHOPOTHOE AIEKTPUUECKOE
ToJIe.

BrinonHenne yueOHbIX 3a1aHUI

Ha aHAJIA3 JJIEKTPUUYECKHUX MTPOLECCOB
(sIBJIEHMIT) C UCTIOJIL30BAHUEM
OCHOBHBIX MOJIO)KEHUI U 3aKOHOB
ANEKTPOAMHAMUKU: 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsaa, 3akoH KyioHa,
MOTEHIIUAIBHOCTD
ANEKTPOCTATUYECKOTO TOJISI, IPUHIIUI
CYyHEPHO3ULINH JIEKTPUUECKUX MOJIEH.
Hcnons3zoBanue [ T-Ttexnonoruii

pHu paboTe C TOMOJIHUTEIbHBIMU
MCTOYHUKAMU WH(OPMAITUH TI0 TEME,
MX KPUTUYECKUH aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH
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4.2

[TocTostHHBIN
AIEKTPUYECKUN TOK

20

Cuna Toka. [TocTOSHHBIN TOK.
VY clioBUS CyLIECTBOBAHUS MOCTOSIHHOTO

QJICKTPHUYCCKOI'O TOKaA. HcTounuku TOKA.

Hanpsixenue U u D1C &.

3akoH Oma 1 y4acTKa LEeTH.
DIEeKTPUYECKOE COMPOTUBIICHUE.
3aBUCHUMOCTh COPOTUBIICHUS
OJIHOPOJAHOTO MPOBOJIHUKA OT €r0
JUTMHBI U TUIOLIATU TTONIEPEYHOTO
ceyeHus. Y AeIbHOE COMTPOTUBIIEHUE
BEIIECTBA.

[TocnenoBarenbHOE, TapaIeIbHOE,
CMEIIIAHHOE COeIMHEHNE TPOBOTHUKOB.
Pacuér pa3BeTBIEHHBIX AIIEKTPUUECKUX
nenei. [Ipasuna Kupxroda.

Pabota 35ekTprueckoro Toka.
3akoH J[xoynsa-JIenna.

MOIIHOCTB ANEKTPUIYECKOTO TOKA.
TeruoBast MOIITHOCTD, BbIIEIIIEMAs
Ha PE3UCTOpE.

OJ1C ¥ BHYTpEHHEE CONPOTUBIICHHE
MCTOYHUKA TOKa. 3akoH Oma

JUISL TIOJTHOM (3aMKHYTOM)
3JIEKTPUYECKOMN 1enu. MOnHOCTh

HCTOYHHKA TOKaA. KOpOTKOG 3aMBbIKaHUC.

KOHI[CHcaTOp B IICIIX IIOCTOAHHOI'O
TOKa.

IIpoBeneHne NpsIMbIX U3MEPEHUI CUJIbI
TOKa W HaNPsIKEHHUsI, KOCBEHHbBIX
M3MEPEHUH yJIeIbHOTO CONTPOTUBIICHUS,
OJIC 1 BHYTpPEHHETO CONPOTUBIICHUS
HMCTOYHUKA TOKA, TPOBEACHUE
WCCJIEIOBAHUMN 3aBUCUMOCTEMN
(hU3NYECKUX BEJIMYHMH M OIBITOB

10 IIPOBEPKE MPEAI0KEHHON TUITOTE3bI
MIPU U3YUYEHUH LIETIEN TOCTOSIHHOTO
TOKa.

OrnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MepeHu PU3NUECKUX BEJIMUUH.
OneHka rpaHmIl MOrPEeIHOCTEMN.
N3ydyeHne KOpOTKOTO 3aMbIKaHUSA
rajJbBaHUYECKOIO AJIEMEHTA U OIICHKA
BHYTPEHHETO COITPOTUBIICHMUS.
Pemienune pacu€THbIX 3a7a4 € ABHO
3aJJaHHOM U HEABHO 3aJIaHHOU
(bU3UIECKON MOJICIIbIO

C UCIIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
U GOpMyJT TOCTOSTHHOT'O TOKA.
Pemienre kauecTBEHHBIX 3aj1a4,
TPeOYIOLIUX MPUMEHEHUS 3HAHUH U
3aKOHOB ITOCTOSIHHOTO TOKa.
OOBsICHEHHE YCTPONCTBA U MPUHIIUIIA
JICUCTBUS aMIIepMETpa, BOJILTMETPA,
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TexHuueckue yCTpomucTna u
TEXHOJIOTUYECKUE TIPOLIECCHI:
aMIepMeTp, BOJIbTMETP, PEOCTAT,
CUYETUHK JIEKTPUUECKOU SJHEPTUU

peocTaTa, CYETUNKA DIIEKTPUIECKON
DHEPTHUU.

Brinmonnenne yueOHbIX 3a1aHUI

Ha aHAJIN3 JIEKTPUUYECKUX ITPOLIECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIOKEHUI U 3aKOHOB
AJEKTPOJAMHAMUKH: 3aKOHBI OMma

JUISl y4acTKa LENU U JUIsl 3aMKHYTON
AIEKTPUYECKON LIETH, 3aKOH
Jxoyns—Jlenna.

PaboTa B rpynmnax npu o0CyXJ1eHUN
BOIIPOCOB MEXIPEIMETHOIO XapakTepa
(Hanpumep, o TeMe « DNEKTPUUECKUE
SIBJICHHSI B IIPUPOJIEN )

4.3

ToKH B pa3InyuHbIX
cpenax

DnekTpuyeckas MpoBOJAUMOCTD
Pa3INYHBIX BELIECTB. DJICKTPOHHAS
IIPOBOJUMOCTB TBEPIBIX METAIIIOB.
3aBUCUMOCTB COITPOTUBIICHUS METAJUIOB
OT TeMIiepaTypsl. CBEpXIpOBOAUMOCTb.
DNEeKTPUYECKUN TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITyYKOB.
[TosynpoBonuuku. CoOCTBEHHAs U
MIPUMECHAs TPOBOJIUMOCTh
N0JIyIPOBOJHUKOB. CBOICTBA
p-n-nepexona. [1oaynpoBOIHUKOBEIE
prOOPHI.

DJIEKTPUYECKHUN TOK B DJIEKTPOJIUTAX.

IIpoBeneHre KOCBEHHBIX U3MEPEHUN U
HCCIIEIOBAHUN 3aBUCUMOCTEN

MeXIy (pU3NYEeCKUMU BeIMYMHAMU
MIPU U3YYEHUU MTPOIIECCOB IPOTEKAHUS
AIEKTPUYECKOT0 TOKA B METAJLIAX,
ANEKTPOJIUTAX U MOTYNPOBOIHUKAX.
OrnpeneneHue abCONMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPENTHOCTEN
U3MEpPEeHUI (PU3NICCKUX BETNYHNH.
OueHka rpaHul] HOrPENIHOCTEN.
HabGnronenue anexktposnsa, U3y4yeHue u
00BsICHEHHE MTPOBOJIUMOCTH
AIEKTPOJIUTOB, SKCIIEPUMEHTAIBHOE
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DIIEKTPOIUTUYECKAST JUCCOIUALINS.
Dnexktponus. 3akonsl Dapanes

JUISL BJIEKTPOJIN3A.

DIJIEKTPUYECKHUM TOK B ra3ax.
CaMOCTOSATEIbHBIN 1
HECAMOCTOATENBHBIN pa3psl.
PaznuyHbie TUIIBI CAMOCTOSITEIHHOTO
pa3psaaa. Mosnaus. [1na3zma.
TexHuyeckue ycTporucTa u
MPaKTUYECKOE MPUMEHEHUE:
ra3opas3psiIHbIC JIAMIIbI, JJIEKTPOHHO-
JTyueBasi TpyOKa, MOTypPOBOHIUKOBEIC
pUOOPHI: MO/, TPAH3UCTOD,
dboToMO, CBETOANO/I, TaJIbBAHUKA,
paduHUpOBaHUE ME/IH, BHITJIABKA
AIIOMUHUS, DJIEKTPOHHAS MUKPOCKOIIUS

M3YUYEHUE 3aKOHOB 3JIEKTPOJIN3a
QDapajest.

CHsaTHE BOJNBT-aMIIEPHON
XapaKTEPUCTUKHU THOAA.

CpaBHeHHE TPOBOJUMOCTH METAJIIIOB

Y TIOJIyIIPOBOJJHUKOB.

N3ydyeHne uCKpoBOro paspsiaa

Y IPOBOJUMOCTH BO3yXa.

Pemenue pacu€THbIX 3a1a4 ¢ IBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(bU3UYECKON MOJIEIBIO C
MCI0JIb30BaHUEM 3aKOHOMEPHOCTEN
IIOCTOSIHHOT'O TOKA B Pa3JIMYHBIX CPENAX.
Pemenne kauecTBEHHBIX 3a/a4,
TpeOyIOUINX TPUMEHEHUS
3aKOHOMEPHOCTEM ITOCTOSTHHOTO TOKa

B Pa3JIM4HBIX Cpelax.

OObsacHeHue yCTpONCTBa U IPUHLIUIIA
JEUCTBHS ra30pa3psaaHbIX JIAMII,
ANEKTPOHHO-IYYEBOI TPYOKH,
HOJIyTIPOBOJHUKOBBIX IPUOOPOB: AUOAA,
TpaH3UCTOpa, POTOMOIa, CBETOIUOIA.
OOBbsaAcHEHHE CYyTH TPOIIECCOB:
rajlbBaHUKH, papUHUPOBAHUS MEJIH,
BBIIUUIABKH aJTFOMHHMSL, 3JIEKTPOHHOM
MUKPOCKOIIUH

Hroro no pazueny

46
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Pa3znen 5. ®u3nyeckuii NPAKTHKYM

5.1 | dusnueckwuii 8 Crnioco6b1 n3Mepenust Gru3nIecKux [IpoBeneHre KOCBEHHBIX U3MEPEHUN,
MPAKTUKYyM BEJIMYMH C UCMOJIb30BAHUEM HCCJIEIOBAHUI 3aBUCUMOCTEN

aHAJIOrOBBIX U HU(POBBIX (bu3MYECKUX BEJIMYMH, IPOBEPKA
U3MEPUTENbHBIX TPUOOPOB U IIPEIIOKEHHBIX TUIIOTES
KOMITBIOTEPHBIX TATYUKOBBIX CUCTEM. (BBIOOD M3 pabOT, ONMMMCAHHBIX
AOGCOTIOTHBIE U OTHOCUTEIbHBIE B TEMaTUYECKUX pa3/iesiax
HOTPEIIHOCTU U3MEPEHUN (PU3UUECKUX | «YUYEHUYECKHUN DKCIIEPUMEHT,
BenuuKH. OLIeHKa IPaHuIl n1abopaTtopHble pabOThI, TPAKTUKYM))
MOTPEIIHOCTEN

Wroro no pazaeny 8

PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO 136u.

YACOB I10 I[TPOI'PAMME
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11 KJIACC

No
1/

HaumenoBanue
pa3/iesioB U TEM
y4eOHOT0 MpeMeTa

KomnnuectBo
4acoB

[IporpammHoOe coaepxaHue

OCHOBHBIC BHJIbI JCATEILHOCTH
00yJarImXxcs

Pa3znen 1. DnekTpoanHaMuka

11

MaruauTtHo€e 11oJjie

13

B3aumoaeiicTBue NOCTOSIHHBIX
MarHuTOB U MPOBOJHUKOB C TOKOM.
MarunutHoe noJsie. Bektop MarHuTHoM
uHayKIud. [IpuHIun cynepno3uimm
MAarHUTHBIX NOJEN. JIMHUM MarHUTHOMN
WHTYyKIIAH.

MarauTHoe 1oJj1e TPOBOJHUKA C TOKOM
(IpsIMOTO TPOBOJIHUKA, KATYIIIKU U
KpyroBoro Butka). OneiT Opcrena.
Cuna Amnepa, €€ HanpaBJICHUE U
MOZYJIb.

Cuna Jlopenua, €€ HanpaBJICHUE U
MOJyJIb. /[BH:KEHUE 3apsKEHHON
YacCTHULBI B OTHOPOJHOM MarHUTHOM
nose. Pabota cuibl JlopeHiia.
MarauTHoOE 10JI€ B BEIIECTBE.
deppoMarHeTHKy, rnapa-

Y TMaMarHeTHKHU.

TexHnYeCKHne yCTPOMCTBA U
TE€XHOJIOTUYECKHUE TIPOLIECCHI:
IPUMEHEHUE MOCTOSHHBIX MAarHUTOB,

[TpoBeneHne KOCBEHHBIX U3MEPEHUI
cuibl Amniepa, IpoBEJEHUE
UCCJIETOBaHMSI 3aBUCUMOCTEN MEXTY
(bu3MYECKUMHU BETMUYMHAMU U OMTBITOB
10 TIPOBEPKE MPEATI0KEHHON THITOTE3bI
NIPU U3YUYCHHUH JEHCTBUS TIOCTOSITHHOTO
MarHuTa Ha PaMKy C TOKOM,
B3aMMOJICHCTBHSI POBOTHUKA

C MAarHUTHBIM TOJIEM.

Omnpenenenne abCOMOTHBIX U
OTHOCHUTEIBHBIX MOTPEUTHOCTEH
U3MepeHU (PU3NUECKUX BEJIUYHH.
OneHka rpaHmIl MOrPEMHOCTEMN.
HccnenoBanrie MAarHUTHOTO MOJIS
MOCTOSTHHBIX MarHuTOB, CBOMCTB
(beppoMarHeTuKoB.

Ornpenenenue yclioBUil IPUMEHUMOCTH
MOJIEJIA OJTHOPOJTHOTO MAarHUTHOIO
OJISL.

Omnpenenenre HaMpaBiICHUs] UHIYKIHUH
MarHMTHOTO OJIsl IPOBOJHUKA C TOKOM,
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3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AEKTPOBUTATEND SIKOOU, YCKOPUTEH
3JIEMEHTApPHBIX YaCTHII

cuiIsl Amriepa u cuisl Jlopenia.
N3y4yeHne kapTUHBI TUHUN UHIYKIIUU
MarduTHOTI'O I0JIS MOJIOCOBOTO U
MOJKOBOOOPA3HOTO MOCTOSTHHBIX
MarHuTOB, JJTMHHOTO TPSIMOTO
MPOBOAHUKA, 3aMKHYTOI'O KOJIbLIEBOTO
MIPOBOJTHUKA, KATYIIIKH C TOKOM.
OOBsicHEHHE B3aUMOJCHCTBUS ABYX
MIPOBOJAHUKOB C TOKOM, JEHCTBUS CUJIbI
JlopeHiia Ha MOHBI AJIEKTPOIUTA.
HaOnronenue ABMKEeHUs MydKa
AJICKTPOHOB B MArHUTHOM TIOJIC.
N3yyenue npuHLMIIA IEUCTBUS
AIIEKTPOU3MEPUTEILHOTO Mprubopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.
Pemienune pacu€THbIX 3a7a4 € ABHO
3aJJaHHOM U HESIBHO 3aJIaHHOM
(bU3UIECKOM MOJICIIbIO

C UCITOJIb30BAHHUECM OCHOBHBIX 3aKOHOB H

dbopmyn mo Teme « MarHuTHOE TOJIeH.
Pemenune kauecTBEHHBIX 3a7a4,
TPeOYIOMINX MPUMEHEHUS 3HAHUM

1o TeMe «MarauTHoe I10J1e».
OOBsiCHEHHE YCTPONCTBA U MMPUHITUIIA
JICUCTBHS AJIEKTPOMArHuToB, TECTEpa-
MYJIbTUMETPA, JICKTPOABUTATEIIS
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SkoOu, yckopuTenei 3J1eMeHTapHbBIX
YaCTHII.

OObsicHEeHUE MPUMEHEHHUSI TOCTOSTHHBIX
MarHuTOB

1.2

DJIEKTPOMATrHUTHAS
UHAYKLUS

13

SIBiIeHME PNEKTPOMArHUTHOW UHAYKIIHH.

[ToTok BEeKTOpa MAarHUTHOM UHAYKLIKH.
OJ1C unayKuuu. 3aKoH
3JeKTpoMarHuTHou nuaykuuu dapanes.
Buxpesoe snekrpuueckoe nose. Toku
dyko.

O/IC nHayKUIMH B IPOBOJHUKE,
JBWKYILEMCS B OTHOPOAHOM
MAarHuTHOM II0JI€E.

[IpaBuno Jlenua.

NupyxruBHOCTH. Karymika
WHIYKTUBHOCTH B LIETIH OCTOSIHHOTO
ToKka. fIBnenue camounHaykuuu. IJ1C
CaMOWHTYKIINH.

DHepPrusit MAarHUTHOTO TOJISI KATYIIKH

C TOKOM.

DIEeKTPOMAarHiuTHOE MOJIE.
TexHuyeckue ycTponcTBa u
TE€XHOJIOTUYECKHUE MTPOLECCHI:
VHJIYKIIMOHHAS 11€Yb, COJICHOU/I, 3aIl[ATa
OT 3JIEKTPU3ALIMH TEJ MPU JBUKECHUU

B MarHAUTHOM M0JI€ 3EMIIU

IIpoBeaenue nuccaenoBanmus
3aBUCUMOCTEHN PU3NUECKHUX BEITUYUH U
OTBITOB I10 MPOBEPKE MPEIJI0KEHHON
TUIIOTE3bI TIPU U3YUCHUH SIBJICHUS
ANEKTPOMArHUTHON MHTYyKIIUH.
OnpeneneHue MHAYKIIUA BUXPEBOTO
MAarHUTHOTO TMOJISI.

OrnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIBHBIX MOTPEIIHOCTEN
U3MEpEeHU (PU3NYECKUX BETUUMH.
OneHka rpaHmIl MOrpPEeIHOCTEMN.
DKCIEPUMEHTAIIBHOE N3yUYECHHE MTPABUIIA
Jlenna.

HccnenoBanue sSBICHUS] CAMOMHIYKIINH,
3aucuMocTi D/1C caMOMHAYKIIMH OT
CKOPOCTH U3MEHEHUSI CHJIbI TOKA B 1IETIH.
N3ydenue najgeHusi MarHura

B aJTIOMUHUEBOM (MeIHOM) TpyOe.
COopka Mo1eTu 3JIEKTPOMArHUTHOTO
reHepaTopa.

Pemiennie pacu€THbBIX 33714 C SIBHO
3aJJaHHOU U HESBHO 3a/1aHHOM
buznyecKoit MOAETBIO
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C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
bopMy1 1o TeMe «DNEeKTpOMarHuTHas
WUHIYKLUSD.

Pelenne kauecTBEeHHBIX 3a/1a4,
TPeOYIOMIUX MPUMEHEHUS 3HAHUM

10 TeEME «DJIEKTPOMarHuTHas
WUHIYKLUSD.

OObsiCHEHUE OCHOBHBIX MPUHIIUIIOB
JIEUCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX IPOLIECCOB, TAKUX
KaK: MHIYKIMOHHAS TI€4b, COJICHOU],
3alMTa OT JIEKTPU3ALNN TEI

IIPY IBH>KEHUHM B MATHUTHOM I10JI€
3eMIIH.

Paborta B rpynnax npu o0CyXaeHUU
BOIIPOCOB MEXIPEIMETHOIO XapaKTepa
(Hanpumep, O TEMeE
«INEKTPOMATrHUTHBIE SBJICHHUS

B IIPUPOAE»)

Hroro mo pazaeny 26

Pa3pnen 2. Kosie0anust ¥ BOJTHBI

2.1 MexaHudeckue 10 KomnebarenpHas cucreMa. [IpoBeneHre KOCBEHHBIX U3MEPEHUH,
KoJIEOaHH CB00OO1HBIE KOJIEOAHHS. UCCIIEIOBAHUS 3aBUCUMOCTEN MEXTY

I"apmonuyeckue koyieOaHus.
Kunematuueckoe U JMHAMUUECKOE
OnucaHue. DHEPreTUYECKOE OMMCAHNE
(3aKOH COXpaHEHHUS MEXaHUYECKOU

(U3MYECKUMU BEIMUYMHAMU U OIIBITOB
I10 IIPOBEPKE MPEII0KEHHON THIIOTE3BI
IIPU U3yYEHUH KOJICOAHUI HUTSIHOTO U
IIPY’>KUHHOTO MassTHUKOB,
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sHeprum). BeIBOJ AMHAMUYECKOTO
OMHCaHUs TAPMOHUYECKHUX KOJIeOaHUu!
U3 UX SHEPIeTUYECKOIO U
KMHEMATUYECKOTO OMUCAHUSI.
Amrmutyna u $asza konedanuii. CBsi3b
aMIUTATYbI KOJIEOAHUI UCXOTHOM
BEJTMYMHBI C aMIUTATYIaMH KOJIeOaHU
€€ CKOPOCTH U YCKOPEHMUS.

[Tepuon u yactoTa KoyeOaHUA.
ITepron ManbIX CBOOOIHBIX KOJICOAHMIA
MaTeMaTH4ecKkoro masitTHuka. [lepuon
CBOOOJHBIX KOJIEOAHUN TPy KUHHOTO
MasITHUKA.

[TonsiTHe O 3aTyXarolUX KOJIEOAHUIX.
Boinyxxnennsie konebanus. Pezonanc.
Pe3onancHas kpuBas. Biusiaue
3aTyXaHUs Ha BUJI P€30HAHCHON KPUBOM.
ABTOKOJICOaHUS.

TexHuYecKne yCTpoucTBa U
TE€XHOJIOTUYECKHUE TPOIECCHI:
METPOHOM, YacChl, KaueJu, My3bIKaJIbHbIE
UHCTPYMEHTHI, ceiicmorpad

BBIHYJIEHHBIX U 3aTYXaOIINX
MEXaHUYECKNUX KOJIeOaHUM.
OrnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MepeHu PU3NUECKUX BEIIMYHH.
OneHka rpaHul NOTPENIHOCTEN.
Ha0mroienre He3aBHCUMOCTH MIEPHO/1a
MaJlbIX KoJIeOaHUM rpy3a Ha HUTH

OT aMIUIUTY/IbI.

DKCIepUMEHTAIbHAS TPOBEPKA 3aKOHA
COXpaHEHMS SHEPTUU MPH KOJeOaHUIX
rpy3a Ha Ipy>KUHE.

Hab6nronenue pesonanca.
OrnpeneneHue ycIoBUil MPUMEHUMOCTH
MO MaTEeMaTHYECKOT0 MasATHUKA U
HJICaJTLHOTO MPYKUHHOTO MasTHUKA.
Pemienune pacu€THbIX 3a7a4 € ABHO
3aJJaHHOM U HESIBHO 3aJIaHHOM
(bU3UIECKOM MOJICIIbIO

C HCITOJIb30BAHNEM OCHOBHBIX 3aKOHOB M
dbopmyi o TemMe «MexaHuueckue
KOJICOAHMSD.

Penienne kauecTBEHHBIX 3a/1a4,
TPeOYIOMUX MPUMEHECHHS 3HAHUI

o TeMe «MexaHHn4ecKue KOJIcOaHus.
OOBsiICHEHHE YCTPONCTBA M TIPUHITUTIA
JICUCTBUSI METPOHOMA, YAaCOB, KadyeJsen,
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MY3bIKQJIbHBIX HHCTPYMEHTOB,
ceiicmorpada.

Hcnons3oBanue IT-Trexnosoruit

1pu paboTe ¢ TOMOTHUTEITbHBIMU
MCTOYHUKAMU UHPOpMAIIMU IO TEME, UX
KPUTHUYECKUI aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

2.2

DJIEKTPOMArHUTHbHIE
KoJeOaHus

12

Koneb6arenbubliit KOHTYp. CBOOOAHBIE
AIIEKTPOMArHUTHBIE KOJIeOaHus

B HJI€aJIbHOM KOJI€0ATeIIbHOM KOHTYPE.
®opmyiia ToMmcoHa. CBsi3b aMILTATYIbI
3apsiia KOHJEHCcaTopa C aMITUTYA0U
CHUJIBI TOKA B KOJIEOATEIIHHOM KOHTYDE.
3aKOH COXpaHEHUS SHEPTUHU

B HJICAJTbHOM KO0JIe0aTeThbHOM KOHTYPE.
3aTyXaroume 3JIeKTPOMarHuTHhIE
KoJieOaHus. BeIHYKIeHHBIC
AIIEKTPOMATHUTHBIE KOJIEOaHUSI.
[TepemeHnHbIN TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUIUTYTHOE U
NEUCTBYIOLIEE 3HAYCHHUE CHIIBI TOKA U
HaIPSOKEHUS TP pa3IngHON Gopme
3aBUCHUMOCTH MIEPEMEHHOIO TOKa

OT BPEMEHHU.

CunyconanbHbIl IEPEMEHHBIN TOK.
Pesucrop, koHAEHCATOP M KaTylIKa
WHIYKTUBHOCTH B LIENU

[IpoBeneHre KOCBEHHBIX U3MEPEHUN U
HCCJICIOBAHUS 3aBUCUMOCTEM
(hU3NYECKUX BEJIMUUH MPU U3YUCHUHN
AJICKTPOMArHUTHBIX KOJICOAHHH M 1eneit
MEPEMEHHOT0 TOKa.

Omnpenenenne abCOMOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MepeHu PU3NUECKUX BEIIMUUH.
OneHka rpaHuIl MOrPeIHOCTEMN.
N3ydenue ycTponcTBa U MpUHIMIIA
neicTBus TpaHchopMaTopa.
HaGmroienue 3aeKTpoMarHuTHOTO
pe30HaHca.

N3ydenune ocumimorpaMm
ANEKTPOMArHUTHBIX KOJIEOaHUMN.
Pemienune pacu€THbIX 3a71a4 € ABHO
3aJJaHHOM U HESBHO 3aJIaHHOM
bu3nyecKoil MOJENbIO

C HCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U1
dbopmy o Teme « IIMeKTPOMarHUTHBIC
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CHUHYCOHJIAJIbHOT'O IIEPEMEHHOTO TOKA.
Pe3onanc Tokos. Pe3onanc
HaIPSHKEHUM.

W neanbHblil Tpanchopmatop.
[IpousBoscTBO, IEpEIaya u
NOTpeOICHUE ANEKTPUUECKON SHEPTUH.
DKOJIOTUYECKUE PUCKHU

IPU IPOU3BOCTBE JIEKTPOIHEPTUU.
KynpTypa ucnosb3oBanus
BJIEKTPOIHEPTUU B IIOBCEIHEBHOM
KU3HH.

TexHuyeckue ycTporcTa u
TEXHOJIOTUYECKHE IIPOLIECCHI:
ANEKTPUYECKUI 3BOHOK, TEHEPATOP
MIEPEMEHHOT0 TOKA, JIMHUU
ANeKTpoIepeaay

KOJICOaHUS.

Pemenue kauecTBEHHBIX 3a7a4,
TpeOYIOIMUX MPUMEHECHHSI 3HAHU I

1o TeMe «DNEKTPOMArHUTHbHIE
KOJICOaHUS.

CpaBHEHHE MEXAaHUYECKUX U
AJIEKTPOMArHUTHBIX KOJICOAHUH.
OOBsICHEHUE YCTPOMCTBA M MPUHIIHIIA
JEUCTBUS STIEKTPUIECKOTO 3BOHKA,
reHepaTopa MepEMEHHOr0 TOKa, JIMHUMN
AJIEKTpOIiepeaay.

Onpenenenue yCioBU MPUMEHUMOCTH
MOJIEIN UICTbHOTO KOJIeOaTeIbHOTO
KOHTYpa.

AHanu3 U OIleHKa MOCeICTBUM
WCIIOJIB30BaHUS PA3IMYHBIX CITIOCOOOB
MIPOU3BOJICTBA JICKTPOIHEPTUU

C ITO3UIIUU DKOJOTHUUYECKOHN
0e301acHOCTH; IPEACTaBICHUIN

0 paIMoHaILHOM IIPUPOJIONIOIH30BAHUHU
(B poriecce MOArOTOBKH COOOIIEHUH,
BBITIOJTHCHUN TPYIITOBBIX TTPOEKTOB)

2.3

MexaHU4ecKue 1
AJIEKTPOMATrHUTHBIE
BOJTHBI

10

MexaHn4uecKre BOJIHBI, YCIOBUS UX
pacnpoctpaHenus. [Tonepeunbie u
MPOAOJIbHBIE BOJHEL. [lepno, CKopocTh
pACIIPOCTPAHEHUS U IJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJIH:

HaOnronenue oOpa3oBaHus u
pacmpoCTpaHEeHHUs TIOTIEPEIHBIX

Y TIPOJIOJIBHBIX BOJTH, OTPAKCHUS U
npesioMJIeHus, THTep(epeHnn

U TUPAKITIA MEXaHMIECKUX BOJH,
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OTpa)X€HUE, IPEJIOMIICHHUE,
UHTEpPEpEHLIMS U TUDpaKius.

3ByK. CKOpOCTBh 3ByKa. | pOMKOCTB
3ByKa. Beicora Tona. TeMOp 3ByKa.
[ITymoBOE€ 3arpsi3HEHNE OKPYKAOLIEH
cpensl.

DJIEKTPOMAarHUTHBIE BOJIHBIL. Y CJIOBUS
W3JIYUYEHUS DJIEKTPOMATHUTHBIX BOJIH.
B3auMHuas opueHTanus BEKTOPOB
B,E,us 3JIEKTPOMArHUTHOW BOJIHE.
CBoONCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTPAKEHUE, IPEIIOMIIEHHUE,
noJiApu3alus, UHTephepeHIus U
nudpaxius.

[IIxana 3MeKTPOMarHuTHBIX BOJIH.
[IprimeHeHuE PNEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIIBI PAAUOCBA3U U TEICBUACHUS.
Paanonokanus.

DNEeKTPOMAarHUuTHOE 3arps3HEHUE
OKPYXarOIIEH Cpebl.

TexHuueckne yCTpoucTBa u
MPAKTUYECKOE MPUMEHEHNUE:
MY3bIKaJIbHbIE UHCTPYMEHTHI, pajiap,
pPaguoONPUEMHHUK, TEJIEBU30D, AHTCHHA,
tenedon, CBU-neus, yapTpa3ByKkoBas
JUAarHOCTUKA B TEXHUKE U MEIUIIHE

aKyCTUYECKOTO PE30HAHCA, CBSI3U
I'POMKOCTH 3BYKa M BBICOTBI TOHA

C aMIUTUTYA0U U 4aCTOTOMN KOoJeOaHUH.
N3ydeHne CBOMCTB yJIbTpPa3ByKa U €0
MPUMEHEHUS.

HccnenoBanne cBOWCTB
ANEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE,
[IPEJIOMJIEHUE, NOISAPU3aALHs,
nudpakuys, “HTepdepeHus.
Oo6nHapyxeHue HHPPaKPaCHOTO U
yJIbTPapUOIECTOBOIO U3TYUEHHI.
CpaBHEHME MEXAHUYECKUX U
AJIIEKTPOMATrHUTHBIX BOJIH.
Onpenenenue yclIoBUil IPUMEHUMOCTH
MOJIE€JI TAPMOHUYECKOMN BOJIHBI.
Peuienne kauecTBEHHBIX 3324,
TpeOYIOIUX MPUMEHEHUSI 3HAaHU I

1o Teme «Mexanuyeckue u
AIEKTPOMArHUTHHIE BOJHBD.
N3ydenue nmapaMmeTpoB 3ByKOBOU
BOJIHBL.

N3yuyeHue pacrnpoCcTpaHEeHUs 3ByKOBBIX
BOJIH B 3aMKHYTOM IPOCTPAHCTBE.
OObsacHeHne yCTPONUCTBA U IPUHIUIIA
JEUCTBUS MY3bIKAIbHBIX HHCTPYMEHTOB,
pazaapa, paIiuonpuEMHHUKA, TEIEBU30Da,
aHTeHHsbl, Teaedona, CBU-neun.
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OObsicHEHUE yIbTPa3BYKOBOU
JIMarHOCTUKHU B TEXHUKE M MEIHUIIMHE.
Hcnons3oBanue IT-Trexnomorui

1pu paboTe ¢ TOMOTHUTEITbHBIMU
MCTOYHUKAMU MH(POpMAIINU O TEME,
X KPUTUYECKHUM aHAIN3 U OLICHKA
JIOCTOBEPHOCTH.

AHanu3 ¥ OlleHKa OCIEICTBUMN
IITyMOBOTO Y 3JIEKTPOMArHUTHOTO
3arpsA3HEHUS OKPYKAIOIIEH cpeJibl

C MO3HUIUHN KOJOTHUECKON
0e30MacHOCTH; MPeCTaBICHUN

0 palMoOHaILHOM IPUPOIONOIH30BAHUI
(B mporiecce MoaroTOBKY COOOIIEHUH,
BBITIOJTHEHUU TPYNIOBBIX TPOEKTOB)

2.4

Onrtuka

25

[IpssMonMHEHOE pacpoCTpaHEHNE

CBETA B OJTHOPOIHOM cpene. JIyd cBera.

To4YeyHbIN HCTOYHUK CBETA.
OtpaxeHue cBeTa. 3aKOHBI OTPAXKECHUS
cBerta. [locTpoenne n3oopakeHu

B II0cKOM 3epkaiie. Cepuueckue
3epKaa.

[Ipenomnenue cBeTa. 3aKOHBI
pesioMJIeHUs cBeTa. AOCOIOTHBIN
MOKa3aTeNb MPEIOMIICHUS.
OTHOCUTENBHBIN TOKA3aTENh
npesiomiieHus. [10CTOSTHCTBO 4acTOThI

HabGmronenre onTHYeCKUX SBJICHUH,
MPOBEJICHUE KOCBEHHBIX U3MEPEHU,
HUCCIIEe0BaHUS 3aBUCUMOCTEHN
(U3UYECKUX BEIMYUH U OTBITOB

10 IPOBEPKE MPEAJIOKEHHON TUIIOTE3BI
MIpY U3YYEHUHM SIBIICHUH TTPEIIOMIICHUS
CBETA Ha IPaHUIIC pa3jielia IByX cpej,
MIPEJIOMIICHHS CBETa B COOMparoIIe u
paccenBarolIeil TMH3aX, BOJTHOBBIX
CBOMCTB CBETa.

HabGnronenue noaHoro BHyTpEHHETO
OTpakE€HUsI, U3YUYCHUE MOJCITU
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CBETAa U COOTHOUIEHUE JIMH BOJIH
U [EPEX0JI€ MOHOXPOMATUUYECKOTO
CBETa 4yepe3 rpaHully pasjesa AByX
ONTHYECKUX CPE.

Xon nyyen B npusMe. [{ucnepeuns cera.
CnoxHbIi cocTaB Oerroro csera. LIser.
[TosiHOE BHYTpEHHEE OTpAKEHUE.
[IpenenbHBIN yrou MOJHOTO
BHYTPEHHETO OTPaXKECHHUSI.
Cobuparoniye u paccemBaroIINe JIMH3bI.
Tonkas nmuH3a. POKYCHOE PacCTOSIHUE U
ONTUYECKAS CUJIa TOHKOM JIMH3BI.
3aBUCUMOCTH (POKYCHOT'O PACCTOSTHUS
TOHKOW c(hepruecKoM JIMH3bI OT €€
F€OMETPUU U OTHOCUTEIBHOTO
MTOKa3aTelsl MPETOMIIEHUS.

dopmyJia TOHKOU JIMH3BI. Y BEJTUYCHUE,
JTaBaeMO€ JIMH30M.

Xox Jty4da, MpOIIEIIEro JINH3Y 0]
IIPOU3BOJIBHBIM YTJIOM K €€ TJIaBHOM
ontruueckou ocu. [loctpoenue
U300paKEHUI TOUYKH U OTPE3KA MPSMOi
B COOMPAIOIIUX U PACCEUBAIOLIUX
JMH3aX U UX CUCTEMAX.

OnTtuyeckue npudopsl. Pazpemaromnias
cnocoOHOCTh. ['11a3 kak onTHueckas
cucTema.

CBETOBOJA.
[Tomy4yenune u3o0OpakeHUs: B CHCTEME
13 TJIOCKOTO 3€pKaja v JIMH3BI,

B CUCTEME U3 JIBYX JIMH3.
KoHcTpyrpoBaHue TeIeCKONMUYECKUX
CHUCTEM.

N3ydenue nossipuszanuu CBETa,
OTPaXEHHOTO OT MOBEPXHOCTU
JIADJICKTPUKA, U3yUYCHUE
MHTep(PEpEeHITNY JIa3ePHOTO U3TYUCHUS
Ha JIBYX IIEJISIX.

[TonydeHue crieKTpa U3 1y4eHHs
CBETOAMO/1A IIPU TOMOIIHU
TUGPaKIIUOHHON PerETKY.

Pemenune pacu€THpIX 33724 C IBHO
3aIaHHOM U HESIBHO 3aJaHHOM
(bU3UYECKOM MOJICIIbIO

C UCIIOJIb30BAHHEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «ONTHKAY.

Peliennie kauecTBEHHBIX 3aj1a4,
TpeOYIOIUX MPUMEHEHUSI 3HAaHU I

1o Teme «OnTuka.

[TocTpoeHue u pacuér n300paKeHUM,
CO3/1aBa€MbIX IUIOCKHAM 3€pPKaJIOM,
TOHKOM JIMH30M.

Onpenenenue ycaoBU NPUMEHUMOCTH
MOJEIN TOHKOM JINH3bI; TPAHHUII
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[Ipenensl npUMEHUMOCTH
F€OMETPUYECKON ONITHUKH.

Bonnosas ontuka. Untepdepenuus
cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMOICHUST MAKCUMYMOB U
MUHHUMYMOB B HHTEp(PEPEHIIMOHHOMN
KapTUHE OT JIBYX KOT€PEHTHBIX
UCTOYHUKOB. [IprMephI K1acCuyecKux
UHTEP(DEPEHIIMOHHBIX CXEM.
Judpakmus cBeta. udpaknmonnas
pemérka. Y cioBre HaOIIOACHUS
TJIAaBHBIX MAKCUMYMOB IPU MaJICHUH
MOHOXPOMAaTHYECKOIO CBETA

Ha TU(PPaKIMOHHYIO PEIIETKY.
[Tonspusanus ceera.

TexHnYecKne yCTpoucTBa 1
TEXHOJIOTUYECKHUE MTPOLECCHI: OUKH,
Jaymna, mepuckor, ¢oroamnmnapar,
MHUKPOCKOTI, MPOCKIIMOHHBIN anmnapar,
MPOCBETIICHUE ONTUKU, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAs peméTKa

MPUMEHUMOCTH F€OMETPUUYECKON
OIITUKH.

OObsicHeHHEe 0COOEHHOCTEN MPOTEKAHUS
ONTUYECKUX SBJICHUI: UHTEP(EPEHIINH,
T paKuu, TUCIEPCUH, OIHOTO
BHYTPEHHETO OTPaKEHUSI.

OObsiCHEHUE YCTPOUCTBA U IPUHITUTIA
JENUCTBUS OYKOB, JIYIIbI, IEPUCKOIIA,
¢doToannapara, MUKpPOCKOIIA,
POEKIMOHHOIO annapara,
Tu(PaKIIMOHHON PEMIETKH, BOJIOKOHHOM
OTITHKH.

OObsicHEeHUE TPOCBETICHUS ONTHKHU.
Pabota B rpynmnax npu o0Cyk1eHUU
BOIIPOCOB MEXKIPEIMETHOTO XapaKkTepa
(manpumep, no reme «CBETOBBIE
SIBJICHUS B TIPUPOJIC»)

Hroro no pazgeny
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Paznen 3. OcHOBBI ClIENMAJILHOM TEOPUN OTHOCUTEJIbHOCTH (naJsee - CTO)

3.1 OCHOBBI
CICIMAILHOM TEOPHH
OTHOCHUTEIBHOCTH

5

['paHunIBl NPUMEHUMOCTH KIIACCHYECKOMN
MexaHuKu. [TocTynarsl crienuanbHOMI
T€OPUHU OTHOCUTEIBHOCTH.
[IpocTpaHCTBEHHO-BpEMEHHOU

[IpoBeeHnEe KOCBEHHBIX U3MEPEHHIA
UMITYJIbCa ¥ SHEPTUU PEISITUBUCTCKUX
yactull (1o ¢poTorpadusM TPEKOB
3apsKEHHBIX YaCTHUIl B MATHUTHOM
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unTepBai. [IpeoOpazoBanus Jlopenna.
YcioBue NpUYUHHOCTH.
OTHOCUTENBHOCTH OTHOBPEMEHHOCTH.
3ameyieHue BpEMEHU U COKpalEHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIITUBACTCKON
YaCTHULBI.

CBsI3p MacChl C SHEPTUEN U UMITYJIbCOM
PENATUBUCTCKON YaCTULIbI. DHEPTUS
MTOKOS.

TexHuyeckue ycTporcTBa u
TEXHOJIOTUYECKHUE MPOLECCHI:

CIIyTHUKOBBIE IIPUEMHUKH, YCKOPUTEIIN
3apsKEHHBIX YaCTHULL

oJie).

AHau3 1 onucaHue GU3NIECKUX
SIBJICHHH C HCII0JIb30BaHHEM ITOCTYJIATOB
CHCIHMAILHOW TEOPHUH OTHOCUTEILHOCTH.
OOBsICHEHUE IPHUHIIMIIA ICHCTBHUS
CIYTHUKOBBIX TPHEMHHUKOB,
YCKOPHUTENICH 3apsKCHHBIX YaCTHII

Hroro o pazgeny 3)
Paznen 4. KBanToBas pusuk
4.1 Kopnyckynsapao- 12 PaBHOBECHOE TEMIOBOE U3TyUYCHUE IIpoBeneHne KOCBEHHBIX U3MEPEHU,

BOJIHOBOM Iy aJIu3M

(u3myueHue abCoMOTHO YEPHOTO TENA).
3akoH cMemienus Buna. ['unoresa
[Tnanka 0 KBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.
dororpdext. OnbiTel A.I'. CTonerona.
3akons! poTodddekra. YpaBHeHHE
Oiiamrerina 11 Gororddexra.
«KpacHas rpanuna» hororddexra.
JlaBnenue cBera (B 4aCTHOCTH,
JTaBJICHUE CBETa Ha a0COJIFOTHO

HCCIIEIOBAHUS 3aBUCUMOCTEN MEXKITY
bu3NYEeCKUMHU BeTMYMHAMU

MIpU U3y4YeHUU sIBJICHUS GoTodPdekTa.
OrnpeneneHue abCONMIOTHBIX U
OTHOCUTEIBHBIX TTOTPEIIHOCTEN
U3MEPCHUI (PU3NYECKUX BEITUIHH.
OneHka rpaHul] NOTPEIIHOCTEN.
Petienne pacu€THbIX 3a71a4 C SIBHO
3aJJaHHOU U HESBHO 3a/1aHHOU
buznuecKoil MOJENbIO
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MOTJIONIAIOIIYIO U a0COFOTHO
OTPAKAIOITYIO TTOBEPXHOCTH). OTBITHI
[1.H. JIeGenena.

BonHoBbie cBOlicTBa yacTull. BoHbl
ne bpound. Jlnuna BostHbl ae bpoina u
pa3Mepsl 00IaCTH JTOKATU3AUN
JBUKYIIEHCS YaCTULIBI.
KopnyckyiapHO-BOJIHOBOU Jyanu3M.

Judpakius 3J€KTPOHOB HA KPUCTAILIaX.

Crnennduka u3MEpeHHii B MUKPOMHUPE.
CooTHolIeHUs HEOTIPEACIEHHOCTEN
I'etizenbepra.

TexHuueckue yCTporucTBa u
TEXHOJIOTUYECKHE TPOIECCHI:
CIIEKTPOMETP, (hOTOIEMEHT,
(GbOTOATYHMK, TYHHEIbHBIM MUKPOCKOIIL,
COJIHEUHas OaTapesi, CBETOUO/

C MCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmyi o TeMe «KBaHTOBBIE
SIBJICHUS.

Pemienre kauecTBEHHBIX 3aj1a4,
TPeOYIOMUX MPUMEHEHUS 3HAHUM

1o teMe «KBaHTOBbIE SABICHUS.
Onpenenenue ycioBUil TPUMEHUMOCTH
KBAHTOBOM MOJIEJIN CBETA.

AHanu3 KBaHTOBBIX MPOIIECCOB

C HCMOJIb30BAHUEM YpPABHEHUS
OuiHmreriHa aig poroaddekra,
MPUHIIMIIA COOTHOIIEHUHN
HeonpeaenéHHocTu [ eizendepra.
OObsicCHEHUE PUHIINTIA JCHCTBUS
CIIEKTpOMETpa, PoTorIeMEHTA,
dboToaTYMKa, TYHHEIIEHOTO
MHUKPOCKOIIa, COJTHEYHOU OaTapew,
CBETOAMO/A.

Ucnonb3oBanue [T-Texnonoruu

npu paboTe ¢ TONOTHUTEIbHBIMH
HMCTOYHUKAMHU WH(POpMAIIMH 110 TEME,
WX KpPUTUYECKU aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

4.2

dusuka atroma

OMBITH 11O HCCJIICIOBAHUTIO CTPOCHUA
aToMa. HJIaHeTapHaH MOACIIb aTOMa

Pesepdopna.
[Tocrynarsl bopa. U3nyuenue u

OnpeneneHue JJIUHBI BOJTHBI JTA3€PHOTO
W3JTy4YCHMUS.

HaOmronenne muHeMYaThiX CIIEKTPOB.
HccnenoBanue criekTpa pa3peKeHHOTO
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norjoiieHre (OTOHOB IIPH MEPEX0/Ie
aToMa C OJTHOI'0 YPOBHsI SJHEPTUU

Ha JPYTOU.

Bunae! cnektpoB. CiekTp ypoBHEM
SHEPruM aToMa BOAOPOJA.
CnoHTaHHOE U BBIHYXKJIECHHOE
u3jydyeHue csera. Jlasep.
TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKUE IPOLIECCHI:
CHEKTpaJIbHbIA aHATU3 (CIIEKTPOCKOIT),
J1a3€pP, KBAHTOBBIM KOMIIBIOTEP

aTOMapHOTO BOJAOPO/IA U UBMEPEHUE
nocTossHHOU PunGepra.

N3yyeHue ycTpoiicTBa U AEHCTBUSA
CU€TUMKA MOHU3UPYIOIIUX YACTHII.
Omnpenenenue ycnoBUuil MpUMEHUMOCTH
Mojenu atoma Pesepdopaa.
OObsicHEHUE IPUHIINIA ICHCTBUS
CIEKTPOCKOIA, JJa3epa, KBAaHTOBOTO
KOMITBIOTEPA.

AHanu3 KBaHTOBBIX MPOIIECCOB

Ha OCHOBE TIEPBOT0 U BTOPOTO
rnocryJjaros bopa

4.3

du3uKa aTOMHOI'O
Anpa u
AIIEMEHTAPHBIX
YaCTHIL

Hyxnonnas monens siapa ['elizenoepra—
NBanenko. 3apsn sapa. MaccoBoe
qucio aapa. U30Tomnst.
PagnoaktuBHOCTB. Anb(a-pacnaf.
DNEeKTPOHHBIA U MO3UTPOHHBIN OeTa-
pacnan. ['amma-usnydeHue.

3aKOH paJuOAKTUBHOIO pacnaja.
PannoakTrBHBIE NU30TOMBI B IPUPOJE.
CBoiicTBa HOHU3HPYIOUIETO U3TYYEHUS.
BinsiHME paguoaKTUBHOCTH Ha JKUBBIC
opranu3mbl. EctecTBeHHbIN (poH
u3IydeHus. Jlozumerpusi.

DHeprus CBsA3M HYKJIOHOB B s/Ipe.
Snepnsie cuibl. [edext maccsl sapa.
Anepnsbie peakiuu. JleeHUE U CUHTES

[IpoBenenue namepeHuin
pagnoaKkTUBHOTO (hOHA

C UCTIOJIh30BaHUEM JIO3UMETpa U
HCCJICIOBAHUE TPEKOB YaCTHI]

(o roToBBIM oTOoTpadusiM).
N3yuenue mornorieHus: 0eTa-4acTHil
ATIOMUHUEM.

Omnpenenenue ycaoBUi NPUMEHUMOCTH
MOJIEJI aTOMHOTO Spa.

AHanu3 U ONUcaHue SAEPHBIX peaKIuit
C UCTIOJIb30BAHUEM MOHSATUN MaccOBOE
YUCJIO U 3apsil S/Ipa, SHEPTUs CBA3U
Aapa, 3aKOHOB COXpaHEHHUs 3apsja,
MacCOBOTO YHCIIa U SHEPTHUH B SJIEPHBIX
peakiusx, 3aKOHa PaIMOAKTUBHOTO
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snaep. Anepusie peaktopsl. [IpobaemMbl
YIIPaBJISIEMOTO TEPMOSIACPHOIO CUHTE3A.
DKOJOTUYECKUE aCIIEKThI PA3BUTHUSA
SIZIEPHON DHEPIETUKH.

MeToabl perucTpali U UCCIEI0BAHUS
3JIEMEHTAPHBIX YaCTHII.
OyHIaMEHTaJIbHbIE B3aUMOJICVCTBUA.
bapuonbl, ME30HBI U JIENTOHBI.
[IpencraBinenne o CTaHaapTHOM

Mo ienu. KBapK-TiirooHHast MOJIEIb
aJPOHOB.

®dusuka 3a npeaenamu CrangapTHON
Mozenu. TémHas MaTepusi U TEMHas
JHEprusl.

EnuncTBO (puznueckoit KapTHHBI MUpA.
TexHuyeckue ycTponucTBa u
TEXHOJIOTUYECKUE TIPOLIECCHI: JO3UMETD,
KaMmepa BuiibCcoHa, siAepHbINA peakTop,
TEPMOSIAEPHBIN PEAKTOP, ATOMHAs
O6omba, MAarHUTHO-PE30HAHCHAS
ToMorpadus

pacraja.
OObsicHEHUE MPUHIINTIA JEHCTBUS
JIO3UMETpA, KaMepbl BuiibcoHa,
SJIEPHOTO PEaKTOpa, TEPMOSICPHOTO
peakTopa, aTOMHOM OOMOBI, MArHUTHO-
PE30HAHCHOU TOMOTpaduu.

AHanu3 1 OlleHKA BIUSHUSI
PaIMOAKTUBHOCTH Ha >KUBBIC
OpraHU3MBbl, a TAKXKE MOCIEICTBUI
Pa3BUTHUS SIICPHON SHEPTETUKU

C MO3UIMH SKOJOTUUECKOU
0€301acCHOCTH; TPEACTaBICHUM

O palMoOHaIbHOM IPHUPOJOTOJIb30BAHUH
(B mpo1iecce moArOTOBKU COOOIIEHUH,
BBITIOJIHCHUS TPYIIIIOBHIX POCKTOR)

Hroro no pazgeny
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Pa3znen 5. JjeMeHTBI aCTPOH

OMHUHU M ACTPOPU3UKH

5.1

DIeMEHTBI
aCTPOHOMHH U
acTpou3uKu

10

DTanbl pa3BUTUS ACTPOHOMUH.
[IpukagHOE€ 1 MEPOBO33PEHYECKOE
3Ha4YeHue acTpoHoMuHu. [[puMeHUMOCTh
3aKOHOB (PU3UKU 1151 OOBICHEHUS

HaGmronenue 386310010 HEDOA
HEBOOPYKEHHBIM TI'J1a30M

C UCTIOJIb30BAHMEM KOMIIBIOTEPHBIX
MIPUJIOKEHUH JIUIS OTIpEeACIICHUS
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IIPUPOJIBI KOCMHUYECKUX 00BEKTOB.
MeToabl ACTPOHOMUYECKUX
uccienoBanuii. COBpeMEHHbIE
ONTUYECKHUE TEICCKOIIbI,
paaruoTENIECKOIbl, BHEaTMOC(hEepHast
aCTPOHOMHUS.

Bup 3Bé3nHoro Heba. Co3Be3aus, spKue
3BE3/IbI, TNIAHETHI, UX BUAUMOE
JIBIDKCHHE.

Conneunas cucTema.

Comnnne. ConHeyHas aKTUBHOCTb.
Uctounuk sneprun CosHIa U 3BE3.
3BE3/1bI, X OCHOBHBIE XaPAKTEPUCTUKH.
Jlnarpamma «CIeKTpaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bI TIIaBHOM
II0CJIEJOBATEIHLHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTDY IS 3BE3]T
IJIaBHOM I10CJI€0BATEIbHOCTH.
BnyTtpennee crpoenue 3BE3 .
CoBpeMeHHbIE TPEACTABICHUS

0 MPOUCXOXKICHUH U 3BotoIMU CoJiHIIa
1 3BE3]1. DTambl )KU3HU 3BE3.
Mueunsiii [1yTe — Hama ["amakTuka.
ITonoxxenune u aBrxkenue CoJrHIIA

B ['anakTuke. THIIBI TaTaKkTHK.
Pagnoranaktuku u kBa3apel. UEpHble
JBIPHI B si/Ipax rajJakTHK.

MOJIO’KEHHS] HEOECHBIX OOBEKTOB

Ha KOHKPETHYIO AaTy: OCHOBHbIE
co3Be3usa CeBEpHOro Moayuapus u
APKUE 3BE3/BI.

HaOmronenue B Teneckon JIyHsl, miaHeT,
TYMaHHOCTEW U 3BE3HBIX CKOIUJICHHUM.
Yyactue B IUCKYCCUH O POJIU
aCTPOHOMHH B COBPEMEHHOMN KapTHUHE
MHUpPA, B MPAKTUYECKOU JIEITEIHLHOCTH
YeJI0BEKA U JTaJbHEUIIIEM Hay4YHO-
TEXHUYECKOM Pa3BUTHUMU.

IToaroroska cooOIIEHUN O METOAAX
MOJTYYEHHUS] HAYYHBIX aCTPOHOMUYECKHUX
3HAHUU, OTKPBITUSAX B COBPEMEHHOM
aCTPOHOMMUH.

[IpuMeHeHne 0CHOBOMOJIATAFOIINX
ACTPOHOMHMYECKHX MOHSATHIA, 3aKOHOB U
TEOpHi JIJIsl aHAIHM3a U OOBSICHEHUS
(bu3MYEeCKUX IPOLECCOB, MPOUCXOAITUX
B 3BE3/1aX, B 3BE3/IHBIX CUCTEMAX,

B MEXKTaJlaKTUUECKOH cpelie, TBUKECHHUS
HEOECHBIX TeJl, BOJIIOIUH 3BE3] U
Bcenennoii
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Bcenennas. Paciuupenne BeeneHHou.
3akoH Xa00na. Pazberanue rajakTuk.
Teopus bonsmoro B3peiBa. PennkroBoe
V3JIy4YCHHE.

Macmradnas ctpykrypa BeeneHHOM.
MeraranakTuka.

Hepeméunnie mpobeMbl aCTPOHOMHUHT

Hroro o pasgemny

10

Pa3nes 6. ®u3nyeckuii NPaKTHUKYM

6.1 PuznuecKuit 8 Cnoco0bl n3MepeHust Gu3nuecKux [IpoBeneHnEe KOCBEHHBIX U3MEPEHU,
IPAKTHUKYM BEJIMYMH C HCIIOIb30BAaHUEM UCCJIEIOBaHUM 3aBUCUMOCTEN
aHAJIOTOBBIX U IHU(PPOBBIX (bu3MYECKUX BEIMYMH, TPOBEPKA
M3MEPUTENIbHBIX TPUOOPOB U IpeJIOAKEHHBIX TUIIOTE3 (BBIOOD
KOMITBIOTEPHBIX JTATYUKOBBIX CHCTEM. u3 paboT, ONMCAHHBIX B TEMAaTHYECKHUX
AOGCOIIOTHBIE U OTHOCUTEIIBHBIE paszzenax «Y4eHUYECKUH 3KCIIEPUMEHT,
HOTPEUIHOCTH U3MepeHul pusnueckux | mabopaTopHbIe pabOTHI, MPAKTHKYM)
BennurH. OIeHKa IpaHmIl
MOTPEIIHOCTEU
Hroro mo pazaeny 8
Pa3znen 7. O6o01naroiee noBTopeHne
7.1 | Cucremaruzanus u 7 O0600111eHNE U cUCTEMAaTH3ALHS VY4yactue B TUCKYyCCUH O poJid (U3HUKH U
0000111eH1E coJiep KaHus pa3desioB Kypca aACTPOHOMUU B Pa3IMYHBIX chepax
IPEIMETHOTO «Mexanukay, «MonekysipHas GU3uKa | AESITEIbHOCTH YEJIOBEKA.
COJIEpKaHUS U OIbITA ¥ TEPMOJMHAMUKA, [TonroroBka coobIIeHuit 0 MecTe
JeSITEIbHOCTH, «OnexktponuHamukay, «Konebanus u (u3nYECKOIl KapTUHBI MUpa B PALY
IpruoOpEeTEHHOIO BOJIHBI», « OCHOBBI CHIELIMATILHON TEOPUH | COBPEMEHHBIX IIPEACTaBICHAN

pU U3yUYECHUU Kypca

OTHOCHUTCIIbHOCTH), «KBanToBas

O TIpUPOJIC.
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¢usukum 10-11
KJIACCOB

duznkay, « IIEMEHTHl ACTPOHOMUU U
acTpou3uKm».

Ponb ¢usuku u actpoHOMUM

B SKOHOMHMYECKOM, TEXHOJIOTMUYECKOM,
COLIMAJIBHOM M 3THYECKOU chepax
NEATEIIbHOCTH YEJI0OBEKA, POJIb U MECTO
(GU3UKN 1 aCTPOHOMHUH B COBPEMEHHOMU
HAy4YHOM KapTHHE MHpA, 3HAYEHUE
OINMCATEIBHON, CHCTEMATU3UPYIOLLEH,
O0OBACHUTENHLHON U MPOTHOCTUYECKON
dbyHKkIui GU3nyecKoi TeOpuu, poJib
¢busnueckoii Teopur B GOpMUPOBAHUU
peACTaBICHUM 0 GU3MIECKON KapTUHE
MHpa, MECTO (PU3NIECKON KapTUHBI
MUpa B 0011IEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUI
0 IpUpoJIEe

Brimonnenne yueOHbIX 3ajaHUM,
JIEMOHCTPUPYIOIIUX OCBOCHHUE
OCHOBHBIX IMOHATHH, GPU3UIECKUX
BEJINYMH U 3aKOHOB Kypca (U3UKHu
10-11 kmaccoB

Wroro o pazaeny 7
Pe3epBHOE Bpemst 1
OBIIEE KOJIMYECTBO 136
YACOB I1IO ITPOT'PAMME
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