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@denepanbHass  pabodas TporpamMmMa 1Mo y4eOHOMY Tpeamery «Dusnka»
(yrimyOnéHnbli ypoBeHB) (TIpeaMmeTHas o0sacTh «EcTecTBeHHO-HAydYHBIE MPEIMETHD»)
BKJTFOYAET MOSICHUTEIBHYIO 3aIMCKY, COJIepKaHUE 00yUeHUS, TUTAHUPYEMBIC PE3yIbTaThI
OCBOCHHUS TIPOTPaMMBI 110 PU3UKE, TEMATHUECKOE TNIAHUPOBAHNE.

[TosicHuTENBHAS 3aMMMCKa OTPAXKAET OOIINE TN U 331a49l (DU3UKH, XapPAKTEPUCTHKY
TICUXOJIOTHYECKUX TPEANOCHUIOK K €€ M3yUeHHUI0 00YJaroIIMMHUCS, MECTO B CTPYKType
y4eOHOTO IUIaHa, a TakKXKe TMOIXOAbl K OTOOpY CONepKaHHs, K OIPEACIICHUIO
TUTAHUPYEMBIX PE3yIbTaTOB.

Conmepxanre OOYYCHHsI pacKpbhIBaeT COJCpXKaTelbHbIC JIMHUU, KOTOpPHIE
npearaloTcs s 00S3aTeIbHOTO M3YyYeHUS B Ka)XJIOM Kjlacce Ha YPOBHE CPEIHEro
o61rero oOpazoBaHusI.

[InanupyemMble pe3ysiabTaThl OCBOCHHS MPOTpaMMbl 1O (PU3MKE BKIIOYAIOT
JUYHOCTHBIE, METalPEAMETHBIC PE3yJbTAaThl 3a BECh IMEpHOa OOYYCHHS HAa ypOBHE
cpeaHero o0IIero 00pa3oBaHus, a TaKXKe MPEAMETHBIC JOCTHXKEHMs O0ydarouierocssa
KK 101 00yUYeHUS.

HOACHUTEJIBHAS 3AITMCKA

[Iporpamma no ¢u3mKe Ha YpOBHE CPEAHETO 0011eTr0 00pa3oBaHusl pa3padoTaHa Ha
OCHOBE TIOJIOXKEHHI U TPeOOBAHMI K pe3ysIbTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeNbHOM
nporpammsl, ripeactaBiieHHbIX B PI'OC COO, a takxke ¢ yu€ToMm QeaepanbHoil paboueit
nporpamMmbl Bocriutanus 1 KoHreniuu npenojaBanus yaeoHoronpenmera «duszuka» B
oOpa3oBaTenbHbIX Opranusanusx Poccuiickoil @enepanun, peaan3yrOIInX OCHOBHBIC
00pazoBarenbHbIE MPOTPAMMBI.

[Iporpamma mo ¢Qusmuke ompenenser o00s3aTeabHOE MPEAMETHOE COJNEpIKaHue,
YCTaHABJIMBAET PEKOMEHIYEMYIO TIOCIEAOBATEIbHOCTh H3YUYEHUS TEM U Pa3JesioB
y4eOHOTO TpeIMeTa C YIETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3CH, JTOTHKA
y4eOHOro mpoliecca, BO3pacTHbIX 0coOeHHOCTel oOydaronuxcs. [Iporpamma no gusuke
AT MpeCTaBIEHUE O IENAX, COAepKaHuu, OOIIel CTpaTeruu 0Oy4eHHs, BOCIIUTAHUS U
pa3BuTHsA 00ydJarOIMUXCs cpeAcTBaMH yueOHoro mpenMera «Pusnka» Ha yriyOonéHHOM
YpOBHE.

N3yuenune xypca ¢pusuku yriayOa€HHOTO YPOBHS MO3BOJISIET PEAIM30BATh 3aJa4d
npohecCHOHANFHOW OPUEHTAIMHY, HATPABIEHO HA CO3JIaHUE YCIOBHH ISl MPOSBICHUS
CBOMX WHTEIJICKTYaJIbHBIX W TBOPUYECKHX CIIOCOOHOCTEH KaKIbIM OO0y4YaroIInMCH,
KOTOphIE  HEOOXOAMMBI  JJIsi  TPOAOJDKEHHS  OOpa3oBaHMs B OpraHH3aIUsIX
npodeccuoHamHboro  00pa3oBaHMsl MO  PA3IUYHBIM  (DU3UKO-TEXHHUYECKUM |
WHKCHEPHBIM CIICIIMATEHOCTSIM.

B mporpamme mo ¢usuke omnpenensroTcs IUTAaHHUPYEMBbIE Pe3yJbTaThl OCBOCHHUS
Kypca (¢U3UMKM Ha YpOBHE cpeaHero oOimiero o0pa3oBaHMs: JIMYHOCTHEHIE,
MeTanpenIMeTHbIC, TpeAMETHBIC (Ha yriyonéHHoM ypoBHe). HaydHo-MeTo0m0TnuecKon
OCHOBO# 17151 pa3paboTKu TpeOOBaHUH K TUYHOCTHBIM, METAIIPEIMETHBIM U IIPEAMETHBIM
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pe3ynbTaTamMm o0y4arouIuxcsi, OCBOUBIIUX MPOrpaMMmy Mo (U3MKe Ha YPOBHE CPEIHETO
oO1iero oOpa3oBaHus Ha YIUIyOJIEHHOM YpPOBHE, SIBISIETCS CUCTEMHO-JIEATEIbHOCTHBIN
HOJIXO/I.

[Iporpamma mno (u3mKe BKIIOYAECT:

IJIAHUPYEMBIC PE3yIbTaThl OCBOCHUS Kypca GU3UKHU HA YIITYOJIEHHOM YPOBHE, B TOM
YuCIie MIPEAMETHBIC PE3YJIbTATHI 110 F0jIaM 00yUYEHUS;

coziepkanue yueoHoro npeamera «duznka» mo rogam oOydeHus;

TEMaTHYECKOe TUIAHUPOBAHUE T10 TOAaM OOyUCHHUS.

[Iporpamma no pusuke UMEET MPUMEPHBINA XapaKTEP U MOKET ObITh UCIIOJIb30BaHA
YUUTEISIMHA (PU3UKH I COCTABJICHUSI CBOMX PA0OUYUX MPOTPAMM.

[Iporpamma 1o (u3MKe HE CKOBBIBAET TBOPYECKYIO HHUIIMATHUBY YUYUTEICH W
MPEAOCTAaBISCT BO3MOXKHOCTU I pPEAIM3ALUH PA3IMYHBIX METOAUYECKUX MOIX0JI0B
K TMpenojaBaHui0 (PU3UKU Ha YIIIYOJIEHHOM YpOBHE NPH YCIOBUM COXPaHEHUS
00s13aTEIHLHOM YaCTH COJIepKaHus Kypca.

du3nka KaKk Hayka O Haubojee OOUUX 3aKOHAX MPUPOJbI, BHICTYIAs B Ka4eCTBE
y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CHCTEMY 3HaHU 00
okpyxatmeMm wupe. LkonbHbIE Kypc (U3MKHM —  CHCTEMOOOPA3YyIOMIMMAIIA
€CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B
OCHOBE TMPOLECCOB M SIBICHUH, HM3y4aeMbIX XHMHEH, Ouosorueit, Quanyeckon
reorpadueit u acrpoHomuei. VMcnonb30BaHNEe W aKTUBHOE MPUMEHEHUE (PUBMUYECKHUX
3HAHUH ONpPEACIIUIIO XapakTep U OypHOE pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTH B cdepe
SHEPreTUKHU, TPAHCIIOPTA, OCBOEHUS KOCMOCA, TOJYYEHUs] HOBBIX MaTEpUaIOBC
3a/IaHHBIMM CBOMCTBaMU. M3ydeHue pu3nku BHOCUT OCHOBHOM BKJIAJ B (pOpMHpPOBAHHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI MHpa oOyuaromierocs, B (GOpPMUPOBAHUE YMEHUM
MPUMEHSTh HAYYHBIA METO/I MIO3HAHUS TIPU BHITIOJTHEHUH UMH YIEOHBIX UCCIICIOBAHUN.

B ocHoBy kypca pu3uku Ha ypOBHE CpeHEro 001Iero o0pa3oBaHus MOJIOKEH Pl
UJei, KOTOPbhIE MOKHO PacCCMaTpUBaTh KaK MPUHIIMIBI €70 HOCTPOEHUS.

Hoesa wuenocmnocmu. B COOTBETCTBUM C HEW KypC SBJSETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTephal U3 BCEX pas3iesioB (DU3WKHU, BKIIOUYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoesn zenepanuzayuu. B coOTBETCTBUHU ¢ HEM MaTepuall Kypca (pU3NKU 00bEINHEH
BOKpYr (Qusnueckux Tteopuil. Bemymmm B Kypce sBisercss (HOpMHpPOBaHUE
MPEACTaBICHUM O CTPYKTYPHBIX YPOBHSAX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn cymanumapuzayuu. EE peanusanus OpeanosaracT MCIOJIb30BaHUE
TYMaHUTAPHOTO MOTEHIIMala (PU3NIECKON HAYKH, OCMBICIICHUE CBSI3M Pa3BUTUS (HUBUKHU
C pasBUTHEM OOIECTBa, a TaKXKe C MHUPOBO33PCHUYECKUMH, HPABCTBEHHBIMH U
AKOJIOTUYECKUMHU MPOOTIEMaMHU.

Hoen npuxnaonou nanpasnennocmu. Kypc ¢usuku yriayOGn€HHOro ypoBHS
MpEANoiaraeT 3HaKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHUUYECKUX
MIPUJIOKEHUN U3YYEHHBIX TEOPUM U 3aKOHOB. [Ipn 3TOM paccMarpuBarOTCs Ha ypOBHE
00IIMX MpeICTaBICHUI 1 COBPEMEHHbBIE TEXHUUECKHUE YCTPONUCTBA, U TEXHOJOTHHU.



Hoesn rkonozuzayuu pearmsyercs IOCPEACTBOM BBEICHUS SJIEMEHTOB COJIEPXKAHMS,
MOCBSMIEHHBIX JKOJOTHYECKHM Tpo0JeMaM COBPEMEHHOCTH, KOTOPBIC CBSI3aHBIC
pPa3BUTHEM TEXHUKH M TEXHOJIOTUM, a TakKe OOCYXJEHHUs MpoOJieM palMOHAIBLHOTO
IPUPOIOTIOIB30BAHUS M KOJIOTHYECKON OE30MacHOCTH.

OcBoeHune cojiepkaHus MPOrpaMMbl MO (U3UKE TOJDKHO OBITh TOCTPOSHO Ha
OPUHIIMIIAX CHUCTEMHO-AEATENBbHOCTHOTO Tmoaxoaa. [ns ¢u3uku peanusamnus 3THX
MPUHITUIIOB 0a3upyeTcsi Ha HCIOIB30BAaHUN CAMOCTOSITEILHOTO AKCIIEPUMEHTA Kak
MOCTOSIHHO JieHcTBYIoMIEero (hakTopa yueOHoro npouecca. s yramyOonéHHOro ypoBHs —
3TO CHUCTEMa CaMOCTOATEIBHOTO YYEHHYECKOTO HJKCIEPUMEHTA, BKIIOYAIOIIETO
(bpOoHTaNBbHBIE YUEHUYECKHUE OIBITHI MPU W3YYEHUH HOBOTO Marepuania, J1abopaTOpHbBIE
paboTbl W paboThl TpakTUKyma. [Ipu 3TOM BO3MOXKHBI J[Ba CIOCO0A peanu3aluu
bu3MgecKoro MpakTukyma. B mepBoM ciaydae MpakTUKyM IPOBOJUTCS JIMOO B KOHIIE
10 u 11 xnaccoB, 1100 MOCiIe MEPBOTO U BTOPOTO MOIYTOUN B KaXKJIOM U3 STUX KJIACCOB.
BTtopoii cioco6 — 310 uHTerpanus paboT NpakTUKyMa B CUCTEMY JabOpaTOPHBIX padoT,
KOTOpPBIEC MPOBOJSITCS B MpoIlecce U3ydeHus paszzaena (temsl). [Ipu aTom noxa paboramu
MPaKTUKyMa TMOHUMAETCSI CaMOCTOATENIbHOE HCCIEAOBAHHE, KOTOPOE MPOBOIUTCS MO
PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOr0 BU/1a O€3 MOIIAroBOM HHCTPYKIUU.

B mporpamme mo ¢usuke cucreMa ydeHWYECKOTO SKCIEPUMEHTa, J1abopaTOpHBIX
paboT U MpakTHKyMma MPEACTaBjeHa €IUHBIM INepedHeM. BbIOOp TeMaTuku HJisi 3TUX
BUJIOB  yYCHWUYECKHX  MPAKTHUYECKHX  pabOT  OCYIIECTBISCTCS  YYaCTHHUKAMU
00pa3oBaTeNbHOTO MpoIecca UCXOs U3 0COOCHHOCTEW MOYPOUYHOTO TUIAHMPOBAHUSA U
ocHarienust kabunera ¢usuku. [Ipu s3TOM oOecnieunBaeTCsi OBIaJIeHUE 00YyJarOITUMUCS
YMEHUSMH TIPOBOUTH MPSMbIE U KOCBEHHBIC U3MEPEHUS, UCCIICIOBAHUS 3aBHCHMOCTEH
bu3MYeCcKUX BEIMYUH U TIOCTAHOBKY OIBITOB TIO MPOBEPKE MPE/IJIOKEHHBIX TUTIOTE3.

Bonbioe BHUMaHHE yIeseTCs peIISHNI0 PaCUETHRIX 1 KaUeCTBEHHBIX 3aad. [Ipu
9TOM JIJIs paCYETHBIX 3aJ1ay MPUOPUTETOM SIBIIIOTCS 3a/1a4u C SIBHO 33JJaHHOW M HESIBHO
3aIaHHON (DU3UYECKON MOJIENbI0, TO3BOJISIONINE MPUMEHATh HM3YyUYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3fena Kypca, Tak U HHTerpUpys TPUMEHEHUE 3HAHUN
U3 pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a7ad NMPHOPUTETOM SIBJISIOTCA 3aJlaHUs HA
0OBsSCHCHHE/TIpE/ICKa3aHue TMPOTCKaHUs (PU3WYECKUX SABJIEHWHA W TMPOIICCCOBB
OKpYyXXalolllel >KW3HHU, TpeOyromue BhIOOpa (U3MYECKOM MOJETU ISl CHUTYyaluu
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu GI'OC COO k MaTepuanibHO-TEXHUYECKOMY
oOecrieueHnto0 y4eOHOro mporiecca Kypc Gu3nuku yriayOoaéHHOTO YPOBHS HA yPOBHE
CpeaHero 0011ero oopa3oBaHus JOHKEH U3ydaThCs B YCIOBHIX IPEIMETHOTO KaOMHETA.
B kabunere ¢u3uMKM JODKHO OBITH HEOOXOAMMOE JabopaTopHOE OOOpYAOBaHHE
JUISL BBITIOJTHEHUS YKa3aHHBIX B TIporpaMme TO0 (PU3MKE YYEHUYECKHUX OIIBITOB,
71a00paTOPHBIX PadOT M pabOT MPAKTUKYMa, a TAKKE IEMOHCTPAIIMOHHOE 000PY10BaHUE.
JlemoHCTpannoHHoe 00opyaoBaHue GOPMUPYETCS B COOTBETCTBUH C MPUHITUIIOM
MUHHUMAJIBHOH  JOCTaTOYHOCTH M  OOECMEYMBAeT TIOCTAHOBKY IEPEYMCICHHBIX
B MporpamMMme no (pU3MKe KIIOYEBBIX JAEMOHCTpALMU JI UCCIEIOBAHUS H3Y4YaeMbIX



SIBJICHUM U MPOIIECCOB, IMIUPUUECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKHUX
IIPUMEHECHUM.

JlabopaTopHoe 00OpyqOBaHME IS  YYCHHUYECKUX  IPAKTUYECKUX  padboT
dbopMupyeTcs B BUJE TEMAaTHUYECKHX KOMILUIEKTOB U OOECIIEUNBAETCS B pacuére OJAHOTO
KOMILJIEKTa Ha JBYX OOydammmxca. TeMarndyecKue KOMIUIEKTBl JIaOOpaTOPHOIO
000pyI0BaHMS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BAHUH aHAJIOTOBBIX
U 1UGPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX H3MEPHUTEIbHBIX CHUCTEM B BHUJIC
1 pOBLIX Ta00paTOPHUH.

OCHOBHBIMM LENSIMA M3Yy4eHUS (PU3MKKM B 0OwEM OOpa30BaHUU SBISIOTCS:

dbopMHpOBaHKE WMHTEpPECa M CTPEMIICHUS OOY4YaloIMXCS K HAYYHOMY H3YUYEHUIO
IPUPOBI, PA3BUTHUE UX UHTEIJUIEKTYaAJbHBIX U TBOPUYECKHUX CIIOCOOHOCTENH;

pa3BUTHE MPEJACTABICHUNA O HAyYHOM METOAE MO3HaHUS M (POPMUPOBAHUE
UCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPYXKAIOLIUM SBJICHUSIM;

(opMHpOBaHHME HAYYHOTO MHUPOBO33PEHHS Kak pe3yJibTara HU3Y4YeHUS OCHOB
CTpPOEHHUS MaTepuu U (pyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUEe YMEHUN OOBSCHATH SBJICHHUS C MCIOJIB30BAHUEM (PU3UUECKUX
3HAaHUM ¥ HAYYHBIX JOKA3aTEJIbCTB;

(opMupoBaHHE TMpPENCTaBICHUA O POIM (QU3MKU Uil  Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTUI;

pa3BUTHE TPEJCTABICHUNH O BO3MOXKHBIX chepax Oyaymiedt mnpodeccuoHaIbHOU
JESTEIbHOCTH, CBSI3aHHBIX C (PU3MKOM, OATOTOBKA K JajbHEHIeMy 00y4eHHIO B 3TOM
HaIlpaBJICHUMU.

JlocTmkeHne STUX Lened oOecreynBaeTCsl pElIeHHEM CIENyIOMMX 3ajad
B IIpoIlecce M3yueHus Kypca GU3UKU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHMUS:

NpUOOpPETEHUE CHUCTEMBbl 3HAHUM 00 O0OIMX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHSIX, BKIIOYAs MEXaHUKY, MOJEKYJSIpPHYIO (U3HKY, AJIEKTPOJUHAMUKY,
KBaHTOBYIO (PU3HKY U AJIIEMEHTBI aCTPO(PU3UKH;

(bopMHpOBaHWE YMEHHM MPUMEHSATH TEOPETUUYECKHUE 3HAHUS ISl OOBSICHEHUS
bu3nuecKux SBJIEHUH B TMPUPOAE U [Js TMPUHATUA MPAKTHUECKUX PEUICHUIB
TMOBCEIHEBHOM KM3HH;

OCBOCHHME CIOCOOOB PEIICHMs Pa3IMYHbIX 3aJlad C SABHO 3aJaHHON (hHU3HUECKOU
MOJIEJIbIO, 3324, MOAPa3yMEBAIOIIUX CAMOCTOSITENBHOE CO3/IaHne (PU3NUECKON MOJIENH,
aJICKBaTHOM YCIIOBUSIM 33J]a4M, B TOM YHCJIE 3a]1a4 MH)XKEHEPHOI'O XapaKTepa;

NOHUMaHUE (PU3NUYECKUX OCHOB U MPUHIUIIOB ACUCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX ITPOLIECCOB, UX BIMSHUS HA OKPYXKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMU CaMOCTOSITEJIbHOIO IUIAHUPOBAaHUS U NPOBEIACHUS
(Gu3NYECKUX SKCIIEPUMEHTOB, aHaIU3a M WHTEpIpeTaluu UHPOPMAIUH, ONpPEIeICHUs
JIOCTOBEPHOCTH TOJYYEHHOIO pe3yJjibTaTa;

CO3/IaHME YCIOBUM JUISI PAa3BUTHUS YMEHUM NPOEKTHO-UCCIEA0BATENBCKOM,
TBOPYECKOM JIEATEIIHLHOCTH;

pa3BuUTHE MHTEpeca K cdepaM MNpoPecCHOHANIBHONU NEATETbHOCTH, CBS3aHHOWC
(bU3UKOM.



B cootBerctBuM ¢ TpeboBanusiMu ®I'OC COO yrinyOnEHHbBIN ypOBEHb W3YUYCHHS
yuebHoro npeameta «Pu3nKa» Ha ypOBHE CPEIHET0 00IIero 00pa3oBaHus BBIOMpaeTCs
o0Oy4aromuMucs, MIAHUPYIOIMIMMHA TPOAODKEHHE O0pa30BaHUS MO CHEIHATBHOCTIM
(U3UKO-TEeXHUYECKOTO TTPOQHIIS.

B 10 kiacce:

KonumdectBo yacoB o yueOHOMY mutany: Bcero 170 gyacoB; B HEJENIO 5 4acoB.
[1maHOBBIX KOHTPOJIBHBIX PaboT - 5

[TmanoBbIX 1a00paTOpHBIX padboT - 4

B 11 xiacce:

KonmdectBo yacoB o yueOHOMY mutany: Bcero 170 yacoB; B Henemmio 5 4acos.
[11aHOBBIX KOHTPOJBHBIX paboT - 4

[InaHoBBIX JTaOOpaTOPHBIX pabOT - S

HpOMC)KYTO‘IHaSI arTeCTaluuAg IIPOBOIUTCS B (I)OpMC FOHOBOﬁ OOCHKH YYCHHKA.



COJEPXAHUE OBYYEHUA

10 KJIACC

Pasznen 1. Hayunblii MeTO O3HAHMS PUPOABI

®dwusuka — pyHIaMeHTalbHas HayKa o mpupoje. HaydHslit MeTo 1 MO3HAHUS U
METO/IbI UCCIIEeIOBAaHUS (U3NYECKUX SIBICHUH.

DOKCHepuMEHT M TeopHsi B IIpoliecce No3HaHud mpupoasl. HaOmonenue wu
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MmepeHuss (U3UYECKUX BEIMYMH (aHAJIOrOBbIE W ITU(POBBIC
U3MEPHUTENbHBIC TPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemnocTu u3mMepeHuit GU3NYECKUX BETUUHMH (AOCOMIOTHASI U OTHOCUTENIbHASA).

MopenupoBanue (U3MYECKUX SBJICHUM M MPOLECCOB (MarepuaibHas TOYKa,
abCOJIIOTHO TBEPJIOE TEJNO, UACANbHAS KUJIKOCTh, MICaJbHBIA ra3, TOUCUHBINA 3apsn).
['unore3a. ®U3NMYECKUI 3aKOH, TPAHULIBI €70 IPUMEHUMOCTH. PU3NYECKast TEOPUS.

Ponp u mecto ¢puzuku B (HOpMHUPOBAHUM COBPEMEHHON HAay4HOIH KapTHHBI MUpAa,
B IIPAKTUYECKOH AESATEIBHOCTH JIHOJEH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol, RPAKMUKYM

W3mepeHue cuiibl TOKa U HAMIPSKEHUSI B LIETIH [TOCTOSIHHOTO TOKA IIPU MTOMOIIHU
aHAJIOTOBBIX M IU(PPOBBIX U3MEPUTETHHBIX MPHUOOPOB.

3HaKOMCTBO ¢ LH(poBoi mnadbopatopued no @usuke. IIpumepsl u3MepeHHs
bu3NYECKUX BETUYHH MTPHU MIOMOIIM KOMIIBIOTEPHBIX JaTUNKOB.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

Mexannyeckoe ABmkeHruEe. OTHOCUTEIIBHOCTh MEXaHUYECKOTO IBUAKEHUS. CHucTeMa
oTcufra.

[Ipsmast u oOpaTHast 3a71a4u MEXaHUKHU.

Pannyc-BexkTop MaTepuasbHOM TOUKH, €r0 MTPOCKIIUA HA OCU CUCTEMbI KOOPMHAT.
Tpaekropusi.

[Tepemernienue, CKOpPOCTh (CPEHSST CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHUE
MaTepUaJibHOM TOYKM, HX MPOCKUMH HA OCH CHUCTeMbl KoopauHaT. CloxeHue
MIEPEMELICHNUM U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE NPSIMOJIMHENHOE [IBH)KEHUE. 3aBHCUMOCTH
KOOpJAMHAT, CKOPOCTH, YCKOPEHHUS W MYTH MaTepUaJIbHOW TOYKU OT BPEMEHU U HX
rpaduku.

CBobOomHOe majeHue. YCKOpeHHE CBOOOJHOrO majeHus. JIBWoKeHHWe Tea,
OpOIIIEHHOTO IO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH U YCKOPEHUS
MaTepUaIbHONW TOYKH OT BPEMEHU U UX Tpaduku.

KpuBonuuennoe nBuxeHue. JI[BHKEHHE MATEPUAIBHOM TOYKH IO OKPYKHOCTH.
VYrnoBas u nuHelHas ckopocTh. [lepuos u yactota oopamienus. LleHTpocTpemMuTenbHOe
(HOpMaJIbHOE), KacaTelbHOE (TAaHTE€HIIMAIbHOE) M TOJHOE YCKOPEHHWE MaTepUalIbHOU
TOYKH.



TexHuyeckue yCcTpoucTBa U TEXHOJIOIMYECKUE IPOLECCHI: CIIMIOMETP, JBUKECHUE
CHapAJIOB, LICTIHbIE, IECTEePEHYATHIC U PEMEHHBIE TTEPEAaYu, CKOPOCTHBIE TU(THI.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

CrniocoObI Kccie1oBaHus JBUKCHU.

NnmrocTpanuus npeaenbHoro nepexo1a i i3MEpEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBanHue NBUKEHUN C HCIIOIL30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenne JnBwKeHUs Tena, OpOIIEHHOTO II0JT VyIJoM K TOPU3OHTY
Y TOPU30HTAIBHO.

Hanpagiienue ckopoctu npu JBUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yriioBoit CKOPOCTH B PEIYKTOPE.

CpaBHeHuEe myTeil, TPAGKTOpPUN, CKOPOCTEN NBHXKEHUSI OJHOrO M TOrO K€ Tema
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomoi, NPAKMUKYM

N3yyeHne HEPAaBHOMEPHOIO JBUKECHHUS C UEJIbK) OINPEACICHUS MIHOBEHHOU
CKOpPOCTH.

N3mepenune yckopeHusl Mpu MPAMOJIMHEHHOM PABHOYCKOPEHHOM JBHUKEHUU I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TyTH OT BPEMEHU TIPH pAaBHOYCKOPEHHOM JIBH>KECHHU.

N3mepenne yckopeHus CcBOOOTHOTO mMaicHUS (PEKOMEHJIOBAHO HCIIOJIb30BaHUE
1 dpoBoit TabopaTtopun).

N3ydenune nBMOKEHUS Tena, OPOIIEHHOTO TOpHU30HTaNbHO. IIpoBepka THUIIOTE3HI
0 MPAMOM MPOMOPIUOHATLHON 3aBUCUMOCTH MEXKIY HAJTbHOCTBIO MOJIETA YU HAYaJIbHOU
CKOPOCTBIO Tea.

N3yuenue NBUKEHUS TEJA IO OKPY>KHOCTH C TIOCTOSTHHOM 10 MOJTYJTFO CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TieproAa oOparieHuss KOHUIECKOro MasTHUKa OT €T0
MapaMeTpoB.

Tema 2. lunamuxa

IlepBbii  3akoH Hbrorona. HWaepuuanbaele cucteMbl orcu€ra. [lpuHinun
oTHOcuTenbHOCTH ['anmmnes. HewHepumanpHble CHUCTEMBI OTCYETA (OIpPENEIEHUE,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3uimu cuil.

Bropoii 3akoH HproTOHA 117151 MaTEpUAIIBHON TOUYKHU.

Tpernii 3ak0H Hpr0TOHA 117151 MAaTEPUATIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHUS. DKBUBAJICHTHOCTh I'PABUTAIMOHHOW U WHEPTHOM
MAacCBl.

Cuna TspKeCcTU. 3aBHUCHMOCTH YCKOPEHHsI CBOOOJHOTO MaJCHUS OT BBICOTHI HAJl
MOBEPXHOCTHIO IJIAHETHI U OT reorpaduueckoi IupoThl. J[BrkeHre HEOECHBIX TEN U UX
cryTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuuecKkasi CKOPOCTb.



Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHKyYIIETOCS C YCKOPEHUEM.

Cuna tpenus. Cyxoe tpenue. Cuna TPEHUs] CKOJBXKEHUS U CUjia TPEHHS MOKOS.
Koaddunuent tpernst. Cuna conpoTUBICHUS MPHU IBUKEHUH TEJIa B )KUIKOCTH WIIH Ta3e,
e€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIILHOTO JIBUKCHUSI.

Hasnenue. ['mapocratuueckoe napnenue. Cuna Apxumena.

TexHuueckne ycTponCTBa U TEXHOJIOTUYECKUE MTPOLECCHI: MOIIUITHUKH, IBHKEHUE
WCKYCCTBCHHBIX CITyTHHKOB.

Jlemoncmpayuu

HaGnronenue MBMOKCHUS TET B MHEPITUAIBHBIX M HEMHEPIUAIBHBIX CHCTEMax
OTCYETA.

[IpuHIIUIT OTHOCUTEIBHOCTH.

Kauenne nByxX HWIMHIPOB WM IIAPOB pa3HOM MACCHI C OJIUHAKOBBIM YCKOPEHHUEM
OTHOCHUTEILHO HEMHEPIIUATILHON CUCTEMBI OTCUETA.

CpaBHeHUE paBHOJCUCTBYIONICH MPHUIOKEHHBIX K TEJIy CUJI C TIPOU3BEICHUEM
MAcCCHhI Te€Jla Ha €r0 YCKOPEHUE B UHEPIIUAJIBHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOJICHUCTBUS TEI.

N3mepenne macc 1o B3anMoICCTBUIO.

HesecomocTs.

Bec tena npu yckopeHHOM NoabEME U TaJCHUU.

LleHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHUE CUJI TPEHUS TTOKOSI, KAUEHUS U CKOJIBKECHMUS.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi, RPAKMUKym

N3mepenne paBHOACHCTBYIOIIEH CUJT MPU JBMXKEHUM OpycKa MO HAKIOHHOMN
IJIOCKOCTH.

[IpoBepka runore3sbl 0 HE3ABUCUMOCTH BPEMEHH ABMKEHUSI OpyCKa MO0 HAKJIOHHOU
IUIOCKOCTH HA 3a/IaHHOE PACCTOSIHUE OT €r0 MacCCHlI.

HccnenoBanue 3aBUCHUMOCTH  CUJI  YNPYTOCTH, BO3HUKAKOLMX B IMPYXKHUHE
U PE3UHOBOM 00pasIle, oT ux aedopMarium.

N3yuyeHune NBUKEHHS CUCTEMBI TEJI, CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3 JETKUN
OJI0K.

N3mepenne koddduiimeHTa TpeHHs N0 BeJIWYUHE YIJIOBOro KoddduimeHTa
3aBUCHUMOCTH Frp(N).

HccnenoBanue nBM»KeHUs: Opycka Mo HAKJIOHHOM MIIOCKOCTH € IEPEMEHHBIM
K03 PUIIIEHTOM TpEHUSI.

N3yueHune ABMKEHUS TPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena

AbcomotHo TBEpHOoe Teno. [locTynaTenbHoe U BpauaTeabHOE JBUKEHHE TBEPAOTO
Tena. MOMEHT CHJIbl OTHOCUTENBHO Ocu BpamieHus. [liedo cuibl. CrnoxkeHuwe cui,
IIPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp Tskectu Tena.

YcnoBus paBHOBECHUS TBEPIOIO TENA.
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YcroitunBoe, HeyCTOMUMBOE, 0€3pa3InIHOE PaBHOBECHE.
TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE  IPOLECCHI:  KPOHUITEMH,
CTPOUTENBHBIN KpaH, pEIIETYAThIE KOHCTPYKLUH.

Jlemoncmpayuu
VY ci10BUsI paBHOBECHS.
Bunsl paBHOBeECHS.

Yuenuueckuii sxcnepumenm, rabopamophvle pabomsl, RPAKMUKym
HccenenoBanue yciaoBU paBHOBECHS TBEPIOTO TeEJA, UMEIOILIETO OCh BPAILCHUS.
KoncTpyrnpoBanne KpOHIITEWHOB U PACUYET CHII YIIPYTOCTH.
N3ydenune ycTOMYNBOCTH TBEPAOTO TEJIA, UMEIOLIETO TUIOMIAb ONIOPBHI.

Tema 4. 3akonbl coxpanenus 6 MEXAHUK

Nmnynec MaTepralbHOM TOYKH, CUCTEMBI MaTepUalIbHBIX TouyeK. LlenTp Macc
CHCTEMBI MATEPUAIBHBIX TOUEK. Teopema 0 IBM)KEHUU LIEHTPa Macc.

NMmyiibe critbl 1 N3MEHEHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE 1BHXKEHUE.

MoMeHT umnyiibca MaTepuaibHON TOUKU. IIpeacraBienne o COXxpaHEHUM MOMEHTA
MMITYJIbCA B IECHTPAJIBHBIX ITOJISX.

PaGota cunel Ha MajJoM M Ha KOHEYHOM MepeMelieHud. ['papuyeckoe
IIPEICTABICHUE PAOOTHI CHIIBI.

MOIIHOCTH CHUJIBI.

Kunetndeckass »Heprus MarepuaibHOM To4ykd. Teopema 00 W3MEHEHUU
KUHETHUYECKOW SHEPTUU MAaTEPUAIIBHON TOUKH.

[loTeHnnanbHple W HENMOTEHUMANbHbIE Cuibl. [loTeHIManbHas  dHEprus.
[loTenmuanbHas sHeprus ynpyro aehopMHUPOBaHHOW mpykuHbl. [loTeHIManbHas
SHEprus Tejla B OJHOPOJHOM TPaBUTAUMOHHOM mone. lloTenumanbHas sHEprus tena B
I'PaBUTALMOHHOM I10JI€ OJJTHOPOJIHOTO I11apa (BHYTpHU U BHe 11apa). Bropas kocmuueckas
CKOpOCTb. TpeThsd KOCMUYECKasi CKOPOCTb.

CBsi3p paOOTBhl HEMOTCHLUMAIBHBIX CHJI C M3MEHEHHMEM MEXaHWYECKOW 3Hepruu
CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm s UACaTbHOW KUJIKOCTM KakK CIICICTBUE 3aKOHA
COXpPAaHEHUS MEXaHUYECKON YHEPIUH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTUYECKHUE IIPOLECCHI: JBUKEHUE PAKET,
BOJIOMET, KOTIEP, MPYKUHHBIA MUCTOJIET, THPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKaX.

Jlemoncmpayuu
3aKOH COXpaHEHHUsI UMITYJIbCA.
PeakTuBHOE ABUKEHUE.
HN3mepenune MOIHOCTH CUJIBI.
N3MeHeHue 3Hepruu Tejia Ipu COBEPIICHUN pabOTHI.
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B3anmuble npeBpallieHusi KWHETUYECKOW U MMOTEHIMAIBHON YHEPTUM NTPU JEUCTBUU
Ha TEJIO CHJIBI TSHKECTU U CUJIbI YIIPYTOCTH.
CoxpaHeHue SHEpPruM Npyu CBOOOTHOM MaJICHUH.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomoi, NPAKMUKYM

N3mepenne nmnyiibea Tenna o TOpMO3HOMY ITYTH.

H3mepenue CUItbl TATH, CKOPOCTH MOJIETH AIEKTPOMOOMIISI M MOIITHOCTH CHJTBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanue coxpaHeHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJIEUCTBHH.

N3MepeHne KHHETUYECKON SHEPTUU TeJla [0 TOPMO3HOMY Ty TH.

CpaBHEHME M3MEHEHUS MOTEHIMAIBHON SHEPTUU MPYKUHBI C paOOTOM CHIIbI
TPEHUS.

Onpenenenue pabOThI CUITbI TPEHUS IIPU IBU>KEHHUH TeJla 110 HAKIIOHHOM MJIOCKOCTH.

Pa3nen 3. MoJiekyJisipHas Gu3uKa U TEPMOIMHAMHKA
Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE MOJOXKEHUSI MOJIEKYJIsIpHO-KMHeTn4Yeckoi Teopun (MKT), ux onbiTHOE
obocHoBanue. JIuddy3us. bBpoyHOBCkoe ABMIKEHHME. XapakTep JBWXKCHUS U
B3aUMOJCHCTBHS YAaCTHULl BelecTBA. MoAeIn CTPOEHUS ra30B, )KUJIKOCTEN U TBEPIBIX TEI
1 00BSICHEHHE CBOICTB BEIIECTBAa HA OCHOBE 3TUX MoJiesiel. Macca 1 pa3Mepbl MOJIEKYJT
(aromoB). KonnuectBo BemecTBa. [locrosinaast ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ usmepenus. Illkana
temneparyp Llenscust.

Mogenps uaeanbHOro raza B MOJIEKYJISIPHO-KMHETUYECKOM TEOPHUM: YAaCTHIIBI ra3a
JOBH)KYTCSl XaOTUYECKH U HE B3aUMOJECHCTBYIOT APYT C IPYTOM.

l'azoBeie  3akoHbl.  YpaBHeHue MenneneeBa—Knaneiipona.  AOcomroTHas
temneparypa (mkana temnepatyp KenbBuna). 3akoH [lanbrona. WM3ompoiecchiB
UJCAIbHOM Ta3€ C MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe npencrapieHme
M30MPOLIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p MEXIy JNABICHUEM M CPEIHEW KMHETHYECKOM JHEPTHUEW MOCTYyNATEIbHOIO
TEIJIOBOTO JIBJKEHHSI MOJIEKYJ UJI€aJbHOTO Ta3a (OCHOBHOE YPAaBHEHHE MOJEKYJISIPHO-
KMHETHYECKOW TEOPUH HJI€aTIbHOTO Iasa).

CBsi3b a0CONIOTHOM TeMmepaTrypbl TEPMOJUHAMHYECKOW CHCTEMBI CO CpelHen
KUHETUYECKOU SHEPTUEN MOCTYNATEIBHOTO TEMJIOBOTO JIBUKEHUA €€ YaCTHII.

TexHuyeckue yCTpoHCTBA M TEXHOJOTHYECKHE MPOLIECChI: TEPMOMETpP, OApOMETD,
MOJIyYEHHE HAHOMATEPHUAJIOB.

Jlemoncmpayuu
Moaenu IBM>KEHUS YaCTHUIL BEIICCTBA.
Mopenb 6pOyHOBCKOTO ABUKCHHUS.
Buaeoponuk ¢ 3anuckio peaabHOro OpOyHOBCKOTO JBUXKECHHUS.
Hubdy3ust KUIKOCTEH.
Mogaens onbiTa lTepHa.
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[IpuTsikeHue MOJIeKyI.
Mopenu KPUCTaJUIMYECKUX PEMIETOK.
Habmoienue u uiccieoBanne U30Mpo1eccoB.

Yuenuuecxuii sxcnepumenm, nabopamopmsie pabomol, NPAKMUKYM

Uccnenosanue mpoiiecca yCTaHOBIEHUS TEIJIOBOTO PaBHOBECHS TP TEIJIOOOMEHE
MEXKY TOPSYEN U XOJIOJHOM BOJOM.

N3ydenne wu3oTepMuUUecKoro rmporecca (PEeKOMEHJIOBAaHO  HCIIOJIb30BaHUE
1idpoBoii 1abopaTopun).

N3ydeHne n30XopHOTO Mpoliecca.

N3yuenune nzobapHoro mpoiecca.

ITIpoBepka ypaBHEHHUS COCTOSIHHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauwiunl

Tepmonunamuueckass (TJl) cucrema. 3agaHue  BHEIIHUX  YCJIOBHH s
TEPMOJMHAMHUYECKON CHUCTEMBI. BHemHume u BHYTpeHHHE mapameTpsl. llapamerpsr
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CpeAHUE 3HAUYCHUS BEJIMYMH, OMUCHIBAIOMIMX €€
COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe  Hauamo  TepMOJUMHAMHKHU. Camonpou3BOJbHAs ~ pENaKcalus
TEPMOJIUHAMHYECKON CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogenps uaeanpbHOTO ra3a B TEPMOJAMHAMUKE — CUCTEMa YpPaBHEHHUI: ypaBHEHHE
MenneneeBa—KnanelipoHa © BBIpAKEHHWE JUISI BHYTPEHHEW DJHEPIUH. Y CIIOBHS
MPUMEHUMOCTH 3TON MOJENMN: HU3Kasi KOHIIEHTPAUsl YaCTUL], BBICOKHE TEMIIEPATYPHI.
Bripaxkenue niig BHyTpEHHEN S3HEPTUH OJIHOATOMHOIO HJI€AJIBHOTO rasa.

KBa3zucratnueckue u HECTaTUYECKHUE MPOLIECCHI.

OnemeHTapHasi paboTta B TepMOJAMHAMHKE. Bprumcienwe paboTsl 1Mo Tpaduxy
npoiiecca Ha pV-nuarpamme.

Termonepenaya kak crmiocod M3MEHEHUsI BHYTPEHHEHW SHEPTUU TEPMOTUHAMUYECKON
cucteMsbl 0e3 coBepieHus paboThl. KOHBEKIMS, TEIIONPOBOIHOCTh, U3TyYEHUE.

KonunuectBo Temmotel. Tenno€MkocTh Tena. Y iebHas U MOJIsIpHas TEIUIOEMKOCTH
BEIIECTBA. YpaBHeHHE Maiiepa. YaenpHash TemioTa CropaHus ToOIUIMBa. Pacuér
KOJIMYECTBA TEIUIOTHI MpH Terionepenaye. [loustue o0 aguabaTHOM Mpoliecce.

IlepBblii 3aKOH TepMOAMHAMUKHA. BHyTpeHHss sHeprus. KoanyecTBo TEIIOTH U
paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEH SHEPTUU TEPMOIUHAMUYECKON CUCTEMBI.

BTopo#i 3ak0H TepMOJMHAMHUKH JJIsi PAaBHOBECHBIX IPOIECCOB: YEpe3 3aJaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOIAMHAMUYECKON CHCTEMBbl MPOXOJIUT €IUHCTBEHHAs
annabara. AGCOJIIOTHAs TeMIepaTypa.

BTopoli 3akoH TepMOAMHAMHKHU JisI HEPABHOBECHBIX MPOLECCOB: HEBO3MOMXHO
nepeaaTh TEIUIOTY OT OoJiee XOJIOJHOTO Tejia K 0oJjiee HarperoMy 0e3 KOMIIEHCAIluu
(Knaysuyc). HeobpatuMocTs puUpOIHBIX TIPOIIECCOB.

[Tpunuune! nectus TerioBbix MamuH. KIIT/I.

Maxkcumansnoe 3Hauenue KIIT/. Huxn Kapno.
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DKOJIOTUYECKUE ACHEKTHl MCIOJIb30BAHUS TEIUIOBBIX JABUrareneil. TermioBoe
3arpsi3HEHUE OKPYIKAIOIIEH Cpe/Ibl.

TexHuueckue yCTpOMCTBA M  TEXHOJOTMYECKHE IMPOLECCHI:  XOJIOAWIBHUK,
KOHAMIIMOHED, TU3ENIbHBIN U KapOIopaTOPHBIN IBUTaTENH, TApoBasi TypOUHa, OTyuYeHUE
CBEpXHU3KHX TeMIEpaTyp, YTWIU3alUs «TEIUIOBBIX» OTXOAOB C HCIOJIb30BAHUEM
TEIJIOBOTO HAcCOCa, yTUIM3alusd OMOOPraHWYeCKOro TOIIMBA ISl BBIPAOOTKHU
«TETTOBOI» U 3JIEKTPOIHEPTUU.

Jlemoncmpayuu
N3menenue temneparypsl pu aaAnadaTuuecKoM pacIlIupeHuu.
Bo3ngymHoe orauso.
CpaBHeHUE yACNbHBIX TEMIIOEMKOCTEH BEILIECTB.
CnocoObl U13MEHEHUsI BHYTPEHHEN YHEPTUH.
HccnenoBanue agnadaTHOrO mpoliecca.
KomnbroTepHbie MOJIEH TETUIOBBIX IBUTATENCH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsi, NPaKMuKyMm

N3mepenne yaenpHON TEMTOEMKOCTH.

HccnenoBanue mpoliiecca OCTbIBAHMS BEILIECTBA.

HccnenoBanue aquabaTHOro npouecca.

N3ydyeHnne  B3aUMOCBSI3M  DHEPrUM  MEXMOJEKYISIPHOTO  B3aUMOJECHCTBHUS
U TEMIIEPATYPhI KUTICHUS KUJTKOCTEH.

Tema 3. Aecpezammnuie cocmoanusa eeuiecmea. Pazosvie nepexoonvt

[TapooOpa3oBanue u KoHJeHcarus. McnapeHue u kumneHue. YjenbHas TeIoTa
napooOpa3oBaHusl.

HacplmieHHble M1 HEHAaCBIIEHHBIE NTapbl. KauecTBEHHas 3aBUCUMOCTD INIOTHOCTH U
JaBJICHUS HACBIIIEHHOTO TMapa OT TeMIepaTypbl, UX HE3aBUCHUMOCTb OT 00BbEMa
HACBIIIEHHOT 0 N1apa. 3aBUCHMOCTb TEMIIEPATYPhl KUIIEHUS OT JABJIEHUS B KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTENbHAS BIAKHOCTb.

TBépnoe teno. Kpucramnuueckue u amopdHbie Tena. AHU3OTPOIUS CBOWCTB
KpuctamuioB. IlnaBnenne W Kpucrajumzauus. YaelbHas TEIOTa IUIaBJICHUS.
Cybnumarusi.

Hedopmanuu tBEporo tena. Pactsokenwe u cxkarue. Crnpur. Monynes FOnra.
[Ipenen ynpyrux aegopManuii.

TeroBoe pacmupeHue >KUAKOCTEH M TBEPABIX Tel, O00bEMHOE W JIMHEWHOE
pacimimpeHre. AHrMapMOHHM3M TEIUIOBBIX KOJeOaHWW YacTHIl BElIeCTBAa KaK MNpUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaUueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHepruu B (pa3zoBbIX Nepexoaax.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspkeHHE. Kod(p(UUHUEHT MOBEPXHOCTHOTO  HATSKEHUS.
Kanunnspaeie sBneHus. [laBneHue MojJ HCKPUBIEHHOW MOBEPXHOCTBIO >KUJKOCTH.
®opmyna Jlamnaca.
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TexHuueckue YCTPOﬁCTBa 1 TCXHOJIOTHUYCCKUEC IMPOLUCCChI: ) KUAKUC KpPUCTAJIILL,
COBPCMCHHBIC MaTCpHUaJIbI.

Jlemoncmpayuu
TennoBoe pacmupeHue.
CBoiicTBa HACHITIICHHBIX MAPOB.
Kunenue. Kunenue npy noHM>XKEHHOM JaBJICHUH.
N3mepenne cuiibl MOBEPXHOCTHOTO HATSXKEHUS.
OnBITHl C MBUTBHBIMU TUIEHKAMU.
CmaumnBaHue.
Kanunnsipasie siBeHus.
Mojenu HEeHbIOTOHOBCKOM JKHMJIKOCTH.
CnocoObl U3MEPEHUS BIAXKHOCTH.
HccnenoBanue HarpeBaHus M IUIABJICHUS KPUCTAUTMYECKOTO BEIIECTRA.
Bunbr nedopmariuii.
Habnronenue mansix aedopmanui.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomsi, NPAKMUKYM

N3yueHune 3aKOHOMEPHOCTEN NCTIAPEHUS JKUIKOCTEN.

N3mepenne yaeapHON TEMIOTHI IIJIaBICHUS JIB/A.

N3yueHue CBOMCTB HACBIILIEHHBIX IAPOB.

N3mepenne aOCONIOTHOM BIAQXHOCTM BO3JyXa M OIEHKAa MaccChl IapoB
B ITOMEIICHUH.

N3mepenune korpduiireHTa mMoOBEpXHOCTHOTO HATSHKCHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepopMaliii pe3HHOBOr0 00pasiia OT MPUII0KEHHON
K HEMY CHUJIBI.

Pa3znen 4. DiiekTpoAUHAMUKA
Tema 1. Inekmpuueckoe none

OnekTpu3anuss Tel W €€ NposBICHUs. OJEKTpUYecKuil 3apsan. JlBa Buaa
AJIEKTPUUYECKUX  3apsigoB.  [IpoBOAHMKM,  JUANEKTPUKH H  MOJYIPOBOJIHMKHU.
DJIeMEHTapHBIN JIEKTPUUECKUM 3apsil. 3aKOH COXPaHEHUSI DJICKTPUUECKOT0 3apsiia.

BzaumopeiictBue 3apsaoB. Toueunsie 3apsaabl. 3akoH Kynona.

DnekTpuueckoe noiie. Ero geicTBue Ha 3JEKTpUUECKUE 3aPSIbI.

Hanpsix€anocTs snexrpudeckoro mois. [Ipoousrit 3apsia. JInanm HanpsKEHHOCTH
ANEKTpUUEcKOoro noisi. OAHOPOIHOE AIIEKTPUUYECKOE TOJIE.

[ToTeHINaAIBHOCTh  DJIEKTPOCTATUYECKOTO0  MMOJsA.  Pa3HOCTh  MOTEHUHAJIOB
u HanpspkeHue. [loTeHnManbHas >SHEprus 3apsAja B AJIEKTPOCTATUYECKOM  TIOJIE.
[ToTeHMan SJAEKTPOCTATUYECKOTO MOoJisd. CBS3b HANPsHKEHHOCTH TOJS U PA3HOCTH
MOTEHUIUAJIOB ISl BJEKTPOCTATHUYECKOTO Toyisi  (KaKk OJHOPOJAHOTO, TaK M
HEOHOPOTHOTO).

[IpyHIMD CyNEepO3UIUHU JNEKTPUYECKUX TTOJIEH.
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ITone Ttoueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOM cdepbl. Ilose
pPaBHOMEpPHO 3apspDKeHHOro 1o oO0béMy 1mapa. I[lone paBHOMepHO 3apsHKEHHOU
OCCKOHEUHOM IUIOCKOCTH. KapTWHBI JWMHUNM HAOpsHKEHHOCTH OTUX TMOJed U
HKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

IIpoBOAHUKH B DJIEKTPOCTATUYECKOM TIOJIE. Y CIOBUE PABHOBECHS 3aPAIOB.

JIMDIEKTPUKHU B 3JIEKTPOCTATUYECKOM ToJIe. J(MaIeKTprudecKkas IpOHUIIAEMOCTh
BEILIECTBA.

Kongencatop. OneKkTpo€MKOCTh KOHJIEHCATOPA. JIEKTPOEMKOCTh  IJIOCKOTO
KOH/JIEHCATOpa.

[TapannensHOoe coenvHEHWE KOHAEHCATOpPOB. llocnenoBaTenbHOE COEIMHEHME
KOHJICHCATOPOB.

DHeprus 3apsLKEHHOTO KOHAEHCATOopa.

JIBMKEeHME 3apsHKEHHOW YaCTULIBI B OHOPOJHOM AJIEKTPUYECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI:  AIEKTPOCKOIL,
ANIEKTPOMETP,  DJIEKTPOCTATUYECKass  3alluTa, 3a3€MJICHHE  3JIEKTPONpPUOOpPOB,
KOHJIeHCcaTophbl, TeHepaTtop Ban ae ['paada.

Jlemoncmpayuu

Y CTpONCTBO ¥ NPUHITUIT AEUCTBHSI AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE T0JIE JBYX 3aPSKEHHBIX IIACTHH.

Mopgaensb anekTpocratuyeckoro reneparopa (Bau ge ['paada).

[IpOBOIHUKH B 3JIEKTPUUYECKOM ITOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTB AJIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOPa OT IUIOIIAIN IUIACTHH,
PACCTOSTHUS MEK1Yy HUMU U TUAJIEKTPUUECKOU MPOHULIAEMOCTH.

DHeprus dAEKTPUIECKOTO NOJIS 3apsKEHHOTO KOHJIEHCATOPA.

3apsziKka U pa3psiiKka KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yyenuueckuii sxcnepumenm, n1abopamopmvie pabomsi, NPAKMUKYyM

OrieHKa CUJI B3aUMOICUCTBUS 3apSIAKEHHBIX TEJL.

HaOmronenue npeBpalieHust HEPTUn 3apsHyKEHHOT0 KOHJIGHCATOpa B DHEPTUIO
U3JIyYEHUS CBETOANO/A.

N3ydenune nporekanus ToKa B LIETH, COJEpKaIel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIMAJIOB (HAMPSHKEHUS ) TIPU TTOCJIEI0BATEIHbHOM
COEMHEHUU KOHJECHCATOPOB.

Uccnenosanue paspsia KOHAEHCATOPA YE€PE3 PESUCTOP.

Tema 2. Ilocmoannbtii In1eKmpuiecKuil mokK
Cuna toka. [TocTOsIHHBIN TOK.

VYcnoBus cyniecTBOBaHUSI TOCTOSIHHOTO 3JIEKTPUYECKOro ToKa. MICTOUHMKH TOKA.
Hanpsxenune U u DJ1C &.
3akoH OMa JJ1 y4acTKa LEeTH.
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DJIEKTPUYECKOE CONPOTHUBJIEHUE. 3aBUCHUMOCTh COMNPOTHUBICHUS OJHOPOIHOTO
MPOBOJAHUKA OT €ro JUIMHbI W IUIOHNIAAM I[IONEPEYHOTO CEYEHUA. Y AEIbHOE
COIIPOTHUBJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, MapaIENIbHOE, CMELIAHHOE COETMHEHNE TPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX dJekTpuueckux nemnei. [Ipasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akoH Jxxoyns—JIenia.

MOIIHOCTh JJIEKTPUYECKOTO TOKa. TemioBas MOIIHOCTb, BbIAEIISIEMAs HA
pe3ucTope.

OJIC 1 BHyTpeHHEE CONPOTHUBJIICHHUE HMCTOYHHUKA TOKAa. 3akoH OMa aJisi TOJTHOM
(3aMKHYTOM) 3JIeKTpUYeCcKOi 1enu. MOIHOCTh UCTOYHUKA TOKa. KOpoTKOe 3aMbIKaHHeE.

KonnencaTop B enu moCTOSHHOTO TOKA.

TexHuyeckue ycTporucTBa U TEXHOJIOTUYECKUE MTPOLECCHI: aMIIEPMETP, BOJIBTMETD,
peocTar, CYETYUK DIICKTPUUECKON IHEPTIUH.

Jlemoncmpayuu

W3mepenne cruiibl TOKa U HalpsKEHMSL.

HccnenoBanue 3aBUCMMOCTH CUJIbI TOKA OT HAINPSKEHUS JJI PE3UCTOPA, JIAMIIBI
HAKAJIMBAHMS U CBETOIHOA.

3aBUCUMOCTb COIPOTHUBIICHHUS [IWIMHIPUYECKUX IIPOBOIHUKOB OT JUIMHBI, IUIOIIAIN
NONEPEYHOr0 CEYCHUs U MaTepurara.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA OT COMPOTUBIIEHUS MPU MOCTOSHHOM
HaIPSHKCHUM.

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

Crioco6bl coeTMHEeHUs NCTOYHUKOB Toka, DJ[C Oarapeii.

HccnenoBanue pa3HOCTH NOTEHLIMATIOB MEXKY MOJIOCAMU UCTOYHHKA TOKA OT CUJIbI
TOKa B LIEIIN.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi, RPAKMUKyM

HccnegoBaHue CMEIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONMPOTUBIICHUSI MPOBOIHUKOB.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANIPSIKEHUS JIJ1s1 JJaMITbl HAaKaJIUBaHUS.

VYBenuuenue npenaesia u3MepeHus amnepMerpa (BoabTMETPa).

N3mepenne D]IC 1 BHYTpEHHETO COMPOTUBIICHHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBucumoctd DJ[C raabBaHUYECKOTO 3JIEMEHTAa OT BPEMEHH MpHU
KOPOTKOM 3aMbIKaHUH.

UccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXK Y MOJIOCAMU UCTOYHUKA TOKA OT CHJIBI
TOKA B IIEIH.

HccnenoBanue 3aBUCUMOCTH TIOJIE3HOW MOIIIHOCTH UCTOYHUKA TOKA OT CHUJIbI TOKA.

Tema 3. Toku 6 pazuunwlx cpeoax

DIIEKTpUYECKAS TPOBOAUMOCTh PA3JIMYHBIX BEIIECTB. DJICKTPOHHAS POBOJIUMOCTh
TBEPJIBIX METAJUIOB. 3aBUCHUMOCTh COMNPOTUBIICHUS METAJUIOB OT TEMIIEPATYphI.
CBepXnpoOBOAUMOCTb.
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OnexTpuueckuid  TOK B Bakyyme. CBoOMcCTBa  JJEKTPOHHBIX  ITyYKOB.

[TomynpoBonuuku. CoOCTBEHHAs M IPUMECHAS! TIPOBOAUMOCTH MOTYIIPOBOJIHUKOB.
CaoiictBa p—n-nepexoxaa. [loaynpoBoiHUKOBBIE TPHUOOPBI.

ONEKTPpUYECKUA TOK B JJIEKTPOJUTAX. OJIEKTPOJUTUYECKAs JIUCCOLMALNS.
Onextponns. 3akoHbl Dapaznes I JIEKTPOIU3a.

OnexTpudyeckuid TOK B razax. CaMOCTOATENBHBI U HECAMOCTOSITEIIBHBINA pa3psil.
PaznuyHble TUITBI caMOCTOATENBHOTO pa3psaaa. Monnus. [1nazma.

TexHruecKue yCTpONCTBAa U MPAKTUYECKOE NPUMEHEHHUE: ra30pa3psaHbIE JIAMIIbI,
AIIEKTPOHHO-JIy4eBasi TPyOKa, MOJYIPOBOJHUKOBBIE MPHOOPHI: TUOJN, TPaH3UCTOP,
doTtoanos, CBETOAMOJ, TajJbBaHUKA, pPapUHUPOBAHUE MEAM, BBIIUIABKA AJTIOMUHUS,
AIIEKTPOHHAsA MUKPOCKOIIHSL.

Jlemoncmpayuu
3aBUCHUMOCTB CONPOTUBIICHUSI METAJIOB OT TEMIIEPATYPHI.
IIpoBOAMMOCTB DIIEKTPOIIUTOB.
3akoHbl 3nekTposn3a Dapajnes.
NckpoBoit pa3psa v MPOBOAUMOCTB BO3AYXa.
CpaBHeHrE TPOBOAMMOCTH METAJIOB U ITOJIYIIPOBOJHUKOB.
OnHOCTOPOHHSIS IPOBOAUMOCTB THOAA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPaAKMUKyMm
Hab6nronenue snexrposnusa.
N3mepenue 3apsiia 0THOBAJIEHTHOTO HOHA.
Hccnenoanue 3aBUCUMOCTH COMPOTUBIICHHS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsiTHE BOJBT-aMIIEPHON XapaKTEPUCTUKH THOJIA.

Du3nyecKril NPAKTHKYM

CnocoObl u3MepeHus: (PU3NUECKUX BEJIWYUH C HCMOJb30BAHUEM aHAJOTOBBIX U
U(POBBIX HU3MEPUTETBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOJIIOTHBIE M OTHOCHUTENIbHBIE TOTPEIIHOCTH H3MEPEHUN (PU3NYECKUX BEITHYMUH.
OueHka rpaHull NOrpeuIHOCTEM.

[IpoBeneHNe KOCBEHHBIX M3MEPEHHM, MCCIEAOBAHUI 3aBUCUMOCTEN (DU3UYECKUX
BEJIMYMH, NPOBEPKa MPEMIOKEHHBIX TUIMOTe3 (BBIOOP U3 padOT, OMNKMCAHHBIXB
TEMaTUYECKUX pa3feliax «YUYEeHUYECKUHA IKCICPUMEHT, JIabopaTopHbIe pPaOOTHI,
MPAKTUKYM»).

MexnpeaMeTHbIe CBA3H

N3yuenune kypca ¢usuku yrimyosnéaHoro ypoBHs B 10 kimacce OCyIIECTBISETCS
¢ Y4€TOM co/iepKaTeNIbHBIX MEXKIIPEMETHBIX CBsI3€H C KypcaMu MaTeMaTHKU, OMOJIOTHH,
XUMUH, TeorpaGuu ¥ TEXHOJIOTHH.

Mesxicnpeomemmuvie nNOHAMUA, CEA3AHHBIE C UYUEHUEM MEMO0008 HAYUHO20
no3nanuA: SBICHUE, HAYYHBIN (akT, TUIIOTE3a, (hU3nUeckasi BeJIMYrHA, 3aKOH, TEOPHS,
HaOO/ICHNE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEPEHHEe, TMOTPEUTHOCTH
U3MEpPEHU, U3MepUTENbHBIE TPUOOPHI, I poBas 1adbopaTopusi.
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Mamemamuxa: Pemienue cucrembl ypaBHeHuU. JluneiiHas ¢yHkuus, napabodna,
runepOosa, ux rpaguku u cBoiicTBa. TpuroHometpuyeckue GyHKIUUA: CUHYC, KOCHHYC,
TAHI€HC, KOTAHIME€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIAECTBO. BekTopel M uX
IIPOEKLIMM HA OCH KOOPJMHAT, CIIOKEHNUE BEKTOPOB.

buonozua: Mexanudeckoe JBWKEHUE B JKUBOM mpupoze, auddysus, ocmoc,
TEMJIOO0OMEH J>KUBBIX OpPraHMW3MOB, TEIUIOBOE 3arpsi3HEHUE OKpYKaroulehd cpessbl,
yTHIM3alusl  OMOOPraHMYECKOro  TOIUIMBAa  JUIsl  BBIPAOOTKH  «TEIUIOBOM» U
AIEKTPOIHEPTUH, TMOBEPXHOCTHOE HATSHKEHUE W KANWUISPHBIE SIBICHUS B MPHUPOJE,
AIEKTPUYECKUE SIBJIICHUS B )KUBOU MPUPOJE.

Xumusa: NUCKPETHOE CTPOCHHE BEUIECTBA, CTPOECHHWE AaTOMOB M MOJEKYJ, MOJb
BEILIECTBA, MOJIIPHAS MAacCa, NOJIy4YEHUE HAaHOMATEPUAJIOB, TEIIJIOBBIE CBOMCTBA TBEPBIX
TE€J, KUJAKOCTEH W Ta30B, JKUJIKHE KPUCTAJLIBI, 3JEKTPUYECKHUE CBOMCTBA METAJUIOB,
ANEKTPOIUTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS MUKPOCKOIHS.

T'eozpaghus: BnaxxHOCTb BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodOpa3zoBaHUE JIBHKEHHUH C HCIOJIb30BAHHMEM MEXAHU3MOB, YUYET
CyXOr0 M JKHMJIKOTO TPEHUS B TEXHHUKE, CTATHYECKHE KOHCTPYKUMU (KPOHILUTEWH,
penieTyaTbie KOHCTPYKIIMH ), UCIIOIb30BAHNE 3AKOHOB COXPAHEHHSI MEXAHUKHU B TEXHUKE
(rupockomn, BOJOMET M PYTUe), ABUTaTellb BHYTPEHHErO0 CrOpaHus, napoBasi TypOuHa,
OBITOBOM  XOJIONWJIbHUK, KOHJIULMOHEpP, TEXHOJOTUU TMOJIYYEHUSI COBPEMEHHBIX
MaTe€pUaJIOB, B TOM YHUCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKAs
3aIllMTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, ra30pa3psaHbIe JIAMIIbI, OJIYIPOBOJHUKOBBIE
npuOOpPHI, FAJIbBAaHUKA.

11 KJIIACC

Pasznen 4. DiekTpoAMHAMHUKA
Tema 4. Maznummnoe none

BzanmopaencTBue NMOCTOSIHHBIX MAarHUTOB U MPOBOJHHUKOB C TOKOM. MarnutHoe
nosje. BekTop MarHMTHOW WHAYKUMHU. [IpyHOMIT Cyneprno3uuyMu MarHUTHBIX IMOJIEH.
JIMHMY MarHUTHOW WHIYKIIHH.

MarHutHoe TMoJjie MPOBOJHUKA C TOKOM (TIPSMOrO MPOBOJHMKA, KATYIIKU
Y KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HalpaBJ€HUE U MOYJIb.

Cuna JlopeHua, e€ HampaBi€HHE W MOAYJb. [[BH>KEHME 3apsiKEHHOW YaCTHIIbI
B OJJHOPOJHOM MarHUTHOM mnoJjie. Pabota cumsl Jlopenna.

MaruauTHoe 10Jje B BeriecTBe. @eppoMarHeTUky, napa- U J1MaMarHeTHKH.

TexHudeckre yCTpPOMCTBA UM  TEXHOJOTMYECKUE TMPOLECCHl: MPUMEHCHHUE
MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, AJIEKTPOJABUTATEIH
Axo0u, yCKOpUTEIH 3JIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu
KapTtuna nuHMI MHAYKIIMK MarHUTHOTO TOJISI MOJIOCOBOTO M MOJKOBOOOPA3HOTO
MMOCTOSTHHBIX MAarHUTOB.
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KapTuHa nuHMNA MarHUTHOM WHIYKIMU TOJS JJIMHHOTO MPSIMOTO MPOBOJHUKA U
3aMKHYTOTO KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3auMopelicTBr€e IBYX MTPOBOJTHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHa Ha MOHBI AJIEKTPOJIUTA.

HaOmronenue nBuKeHUs MydKa 3JIEKTPOHOB B MArHUTHOM ITOJI€.

[TpuHIMIO EHCTBUS JICKTPOU3MEPUTEIIBHOTO MPHUOOpPa MarHUTORIEKTPUIECKOM
CUCTEMBI.

Vuenuuecxuii sxcnepumenm, 1abopamopisie pabomoi, NPAKMUKYM
HccnenoBanrue MaruiuTHOTO ITOJIST ITOCTOSIHHBIX MAarHUTOB.
HccnenoBanue cBONCTB (peppOMArHETHKOB.
HccnenoBanue neiicTBUSA NOCTOSHHOIO MAarHUTA HA PAMKY C TOKOM.
N3mepenue cuiibl Amiepa.
N3yueHne 3aBUCUMOCTH CHJIBI AMIIEpPA OT CUJIBI TOKA.
Onpenenenne MarHUTHOM MHAYKIIUA HA OCHOBE U3MEPEHUS CHIIBI AMIIepa.

Tema 5. Inekmpomacnumnas UHOYKUUA

SIBneHHE 3JIEKTPOMArHUTHOM MHAYKUIHH. [IOTOK BEKTOpa MarHUTHOM WHIYKIIHH.
OJAC wunaykuuu. 3akoH dieKTpoMarHuTHOM wuHAykumn @apanes. Buxpepoe
anexkTpudeckoe nose. Toku Dyko.

O/1C nHIyKUMH B TPOBOIHUKE, IBHXKYLIEMCS B OTHOPOJJHOM MarHMTHOM IIOJIE.

[Ipasuo Jlenua.

NupykruBHOCTh. KaTymka MHAYKTUBHOCTH B LIENU MTOCTOSHHOTO TOKa. SIBieHue
camouHaykiuu. I1C caMOMHAYKINH.

DHeprusi MarHUTHOTO NOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHUE IMPOLECCHI: MHAYKLIMOHHAs IIEYb,
COJIEHOM I, 3a1IUTA OT BJIEKTPU3ALNHN TEJI IPU ABUKEHUHA B MArHUTHOM T10JI€ 3E€MJIH.

Jlemoncmpayuu

Habmronenue siBjeHUs 3J€KTPOMarHUTHOW WHTYKITHH.

Nccnenosanne 3aBucumoctd I/1C MHAYKIIMY OT CKOPOCTH U3MEHEHHS] MAarHUTHOTO
IIOTOKA.

[IpaBuo Jlenna.

[Tagenne MmarauTa B alFOMUHUEBON (METHOMN) TpyOe.

SIBneHne caMOMHAYKIMU.

Hccnenoanue 3aBucumocty D/]C caMOMHIYKIMU OT CKOPOCTH MU3MEHEHUS CUJIbI
TOKA B IIEMU.

Yyenuueckuii sxcnepumenm, nabopamopusie pabomol, NPaKmuKym
UccnenoBanue siBiIeHUA 3JIEKTPOMATHUTHON UHAYKIIHH.
Onpenenenrne MHAYKIIMA BUXPEBOTO MAarHUTHOTO TTOJIS.
HccnenoBanue siBieHUsS] CAMOUHAYKIINH.

Co6opka MojieH JIEKTPOMAarHUTHOTO FeHepaTopa.
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Pa3nen 5. Kosied0anus u BOJTHBI
Tema 1. Mexanuueckue Koneoanus

KomebarensHas cuctema. CBOOOIHBIC KOJICOAHHS.

'apmonnueckue konebanus. Kunemarnyeckoe W JAMHAMUYECKOE OMHCAHUE.
DHEPreTUUecKoe ONUCaHWE (3aKOH COXpPAHCHHS MEXaHMYEeCKOW »Hepruu). BwiBon
JTUHAMHYECKOT'0 OMHUCAaHUS TapMOHHYECKUX KOJICOAHWUN M3 HMX DHEPreTHUUYECKOTO H
KHHEMATHYECKOI'0 OIMMCaHHs.

Ammmntyna u  (aza konebanuii. CBsA3b aMIUTUTYJbl KOJEOAHUN HCXOTHOU
BEJIMUMHBI C aMITUTyAaMHU KoJIeOaHHM €€ CKOPOCTH U YCKOPEHUS.

Ilepuonq wm wdyactora kosieOanmii. Ilepwonm Manmbix CBOOOTHBIX KOJICOAHUI
MaTeMaTH4ecKoro MasitTHuka. [leproa cBOOOMHBIX KoJIeOaHUH TPy KUHHOTO MasiTHUKA.

[Tonarue o 3aryxarmomnmx KojiebaHusX. BbeIHyXaeHHBIE KojieOaHus. Pe3oHanc.
PesonancHass kpuBas. BiwmsHue 3aryxaHuss Ha BHJI PE30HAHCHOM  KPHBOW.
ABTOKOJICOaHNS.

TexHuueckre yCTPOMCTBA M TEXHOJIOTUYECKHE IMPOLECChl: METPOHOM, 4YACHI,
Kaudelid, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu

3anuch Koe0aTeIbHOrO IBHKEHHUS.

HaGnroenne HE3aBUCUMOCTH Mepuoja MajblX KOJeOaHWl Tpy3a Ha HUTH
OT aMILTUTY/IbI.

UccnenoBanue 3atyxaromux KojeOaHUW U 3aBUCUMOCTH Teproja CBOOOIHBIX
KOJIEOaHHI OT COMPOTUBIICHUSI.

HccnenoBanue kosiebaHui rpy3a Ha MAaCCUBHOM MPYKUHE C LETbI0 ((OPMUPOBAHUS
npeACTaBICHUM 00 UaeanTbHONU MOJIETU PY>KUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS SHEPTHUH MPHU KOJICOAHUAX Tpy3a Ha TIPYKUHE.

HccnenoBanue BRIHYKACHHBIX KOJIEOAHUN.

Habmronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPaAKMUKYM
N3mepenue neproia CBOOOHBIX KOJIEOAHUN HUTSHOTO U MPY>KUHHOTO MasiTHUKOB.
N3yuyeHune 3aKOHOB JBMKEHUS TeJa B X0/1€ KOJIECOaHUI Ha yIIPYroM IoJIBece.
N3ydeHne nBUKEHUS HUTSIHOTO MasiITHUKA.
[IpeoOpazoBanue FsHEPTUN B IPYKUHHOM MasiTHUKE.
Uccnenoanue yObIBaHUSI aMIUTUTYIbI 3aTyXAIOIINX KOJICOaHUIA.
UccnenoBanue BoIHYXICHHBIX KOJICOAHUM.

Tema 2. Inekmpomaznummnuole Koiedanus

Koneb6arenbupiit KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC KOJIEOaHUS B U€ATbHOM
KojebarenmbHOM KoHType. @opmysa Tomcona. CBs3b aMIUIUTY/IBI 3apsiaa KOHIEHCATOPA
C aMIUTMTYJIOW CHJIBI TOKA B KOJIEOATEILHOM KOHTYPE.

3aK0H COXpaHEHUsSI SHEPTHH B UCATHBHOM KOJICOATEIIbHOM KOHTYpE.

3aryxaroniue 3JIeKTpOMarHuTHBIC KojicOanus. BeIHYKICHHBIC 3JICKTPOMarHUTHBIC
KoJeOaHwmsl.
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[TepemeHHBIN TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIMTYTHOE U ICHCTBYIOIIEE
3HAUYE€HME CUJIbI TOKA U HAMPSHKEHUS MPU Pa3IMdHON (HopMe 3aBUCUMOCTH MEPEMEHHOTO
TOKA OT BPEMEHH.

CunyconanbHbId TEPEMEHHBIM TOK. Pe3ncrop, KOHAEHCATOp © KaTyllKa
WHIYKTUBHOCTA B LEMNH CUHYCOUJAIBHOTO IEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onaHC HanpsKeHUN.

Uneansubiit  Tpancopmartop. [IpowsBoacTBo, mepenaya U noTpebieHue
AIEKTPUYECKON SJHEPTUH.

DOKOJIOTUYECKUE PHUCKM TIpU  MPOU3BOJACTBE dJeKTposHepruu. Kymerypa
WCTIOJIB30BaHUS 3JIEKTPOSHEPTUH B IIOBCEAHEBHOM KU3HU.

TexHuyeckue yCTpOrUCTBa U TEXHOJIOTHYECKHE MPOLECCHI: JIEKTPUIECKUN 3BOHOK,
rE€HepaTop MEPEMEHHOIO TOKA, JINHUU 3JIEKTporepeaay.

Jlemoncmpayuu

CB0OOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJIEOAHUN OT UHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcmnorpaMMbl 3JIEKTPOMArHUTHBIX KOJIEOAHUH.

['eHepaTOp HE3aTyXaOIIUX 3IEKTPOMArHUTHBIX KOJICOaHUH.

Mopeib 31€eKTpOMAarHuTHOTO TE€HEPaTOpA.

BoiHyXIeHHBIE CHHYCOUJAIbHBIE KOJICOAHNS.

Pe3ucrop, karyiika HHIYKTUBHOCTH U KOHJEHCATOP B IIEMHU EPEMEHHOI0 TOKA.

Pe3onanc mpu  mocieqoBaTENbHOM  COECAMHEHUM  PE3UCTOpa,  KaTyLIKU
WHIYKTUBHOCTH U KOHAEHCATOpa.

VYceTpoiicTBO ¥ MPpUHIIUIT IEUCTBUS TpaHchopMaTopa.

Mopeinb TUHUY AIEKTPOIIEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi, NPAKMUKyMm

N3yuenue tpanchopmaropa.

HccnenoBanne NEpeMEHHOTO TOKa 4Yepe3 TOCIEIOBATENbHO COCTUHEHHBIC
KOHJICHCATOP, KaTYIIKY U PE3UCTOP.

Habmoienune 31eKTpOMarHuTHOTO pe30HaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKMpOMAaZHUNIHbBLE 80JIHbL

MexaHnn4eckue BOJIHbI, YCIOBUA UX pacnpocTpaneHus. [lonepeunsie u mpoaoJibHbIE
BOJIHBI. [lepro, CKOpoCTh pacnpocTpaHEeHUs U IJIMHA BOJIHBI. CBOMCTBA MEXAHUYECKUX
BOJIH: OTpaXeHue, mpeoMiieHue, nuTepdepeHnns u gudpakiusi.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

[IlymoBO€E 3arpsi3HEHNE OKPYIKAIOLIEN CPEBI.

DJIEKTPOMAarHUTHBIE BOJHBI. YCJIOBUSI M3ITyYECHUS SIEKTPOMATHUTHBIX BOJIH.

B3anmHas opueHTaIus BeKTOpoB £, B, v B 3JICKTPOMAarHUTHOM BOJIHE.

CpoiicTBa QJICKTPOMArdUTHBIX BOJIH: OTPAXXCHUEC, IMPCIOMIICHUC, ITOJIApU3alusd,
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uHTepdepeHus u Tudpaxus.
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[IIkana DSJIEKTPOMArHUTHBIX BOJH. IIpHMeHEHHE DJIEKTPOMArHUTHBIX BOJIHB
TEXHUKE U OBbITY.

[IprHIMIBI paguOCBA3U U TENEBUICHUS. Paquonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHNUE OKPYKAIOLIEH CPEIbI.

TexHuyeckue yCTpOWCTBA W NPAKTHYECKOE IPUMEHEHHE: MY3BbIKAJIbHbBIC
UHCTPYMEHTHI, pajap, paAHONpUEMHUK, TEJIEBH30p, aHTeHHa, Tenedon, CBY-meus,
YJIBTPa3BYKOBasl JUAarHOCTHUKA B TEXHUKE U MEIMIIVHE.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoCTpaHEHHUE MOTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

KoneOmtomnieecst T€10 Kak HICTOYHUK 3BYKa.

3aBUCUMOCTbD JUIMHBI BOJIHBI OT YaCTOThI KOJIEOaHUII.

Hab6utoienue otpaskeHus U IpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue narepdepeHunu u THPpakuu MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ylIbTpa3ByKa U €r0 IPUMEHEHHUE.

HaGnronenue cBs3M rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW M 4YaCTOTOM
KoJIe0aHMil.

HccenenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPEIOMIICHUE,
noJiipu3anus, IMPppakuus, MHTepPepeHIus.

Oobnapy>xeHue HH(ppakpacHOro U yIbTpaduoIeTOBOrO U3TYyUEHH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomsl, RPAKMuKym
N3ydenune napameTpoB 3ByKOBOU BOJIHBI.
N3yuenue pacipocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka

IIpssmMonMHEHOE PacIpOCTpaHEHUE CBETa B OJHOPONHOU cpexe. Jlyd cBera.
To4YeuyHbI UCTOYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHBI OTpaxeHusi cBera. llocTpoeHune H300paKEHUITB
miockoM 3epkase. Chepuyeckue 3epkaia.

[Ipenomnenue cBeTa. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOJIOTHBIN IOKa3aTelb
npesnoMiieHrs. OTHOCHUTEINbHBIN TOKA3aTeNb MpeaoMiaeHus. [I0CTOSHCTBO YaCTOTHI CBETA
Y COOTHOULIEHNE JJIMH BOJIH IIPH IIEPEX01€ MOHOXPOMATHUYECKOTO CBETA YEPE3 IPAHHUILLY
paszesna IByX ONTHYECKUX CPEN.

Xon myueii B mpusMme. ucnepcust ceeta. ClioxHBIN cocTaB 6esioro ceera. L{Ber.

[TomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrojl IOJHOIO BHYTPEHHETO
OTPaKEHUSI.

Cobuparone u paccenBaromiye aTuH3bl. ToHkas nuH3a. DoKycHOE paccTosiHUE U
ONTHUYECKas CHJIa TOHKOW JHMH3bl. 3aBHUCHUMOCTh (DOKYCHOTO pPacCTOSHHS TOHKOM
chepruecKoi JIMH3bI OT €€ TeOMETPUU U OTHOCUTEIBLHOTO MOKa3aTe A IPETOMIICHUSI.

dopMysia TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.
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Xon sy4da, TPOLIEAIIEr0 JWH3Y MOJA NPOU3BOJBHBIM YIJIOM K €€ TIJaBHOU
onTuueckoit ocu. [TocTpoeHre n300pa>keHui TOUKH U OTPE3Ka MPSMON B COOUPAIOIIUX U
paccenBaOIIMX JUH3aX U UX CUCTEMaX.

Ontuueckue npubopsl. Pazpemaromas cnocoOHocTh. [Ma3 kak onTuueckas
cucrema.

[Ipenensl MPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BomnoBas ontuka. UHTepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS
HAOJIIOICHUSI MaKCUMyMOB M MHUHHUMYMOB B UHTEP(PEPEHIIMOHHOW KApTUHE OT JBYX
KOT€PEHTHBIX UCTOYHUKOB. [Iprmepsl kilaccuyeckux HHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmust cera. JudpakuuonHas pemiéTka. Y CIoBHE HAOMIOACHUS TIJIABHBIX
MaKCUMYMOB IpH MaJICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEHIETKY.

[Tongapu3zanus ceera.

TexHuyeckue ycTporuCTBa U TEXHOJIOTMUYECKUE MPOLECCHI: OYKH, JIYIIa, IIEPUCKOII,
doToamnmapaT, MHUKPOCKOI, TMPOCKIMOHHBIM ammapar, MPOCBETIECHUE OMNTHUKH,
BOJIOKOHHAsSI OIITHKA, TU(PpaKIIMOHHAS PEIIETKA.

Jlemoncmpayuu

3aKOHBI OTPAKEHUS CBETA.

WccnenoBanue npeioMieHus CBETa.

HaOnronenue nojiHoro BHyTpEeHHET0 oTpakeHus. Mojieiab CBETOBO/IA.

UccnenoBanue xo/1a CBETOBBIX MYyYKOB Y€pe3 IJIOCKOIMAPAUICIbHYIO IUIACTUHY U
IpU3MYy.

UccnenoBanue cBOMCTB M300pakeHUH B JIMH3AX.

Mojenn MUKpPOCKOIIA, TEJIECKOTIA.

HaGnronenue untepdepeHinm crera.

Habmronenue 1iBETOB TOHKUX TUIEHOK.

HaOmronenue nudpakiuu ceera.

N3yuenue auppakinoOHHON pEeETKY.

Haobmtronenue nudpakiinOHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu ceera.

Hab6nronenue nomnsipuszaiuu cBera.

[TpuMeHeHre TOJIIPOHIOB TS U3YyUEHUS MEXaHUICCKUX HAMPSHKESHUH.

Yuenuueckuii sxcnepumenm, nabopamoprvle pabomsl, RPAKMuKym

N3mepenue nokasaTesis MpeaoMIICHUs CTEKJIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHUSL OT BEIIECTBA (Ha MpUMeEpe
KUJKUX JIUH3).

N3mepennie GoKyCHOTO pacCTOSIHUSI pACCEUBAIOLIUX JIMH3.

[Tonyyenue n300paxeHusi B CUCTEME U3 TJIOCKOT0 3epKaja U JUH3bI.

[Tomyuenue n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKONMMYECKUX CUCTEM.

Ha6nronenue nudpakium, nurepdepeHny 1 nojaspu3alnuy CBeTa.
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N3ydenue nosusipusanuu CBETa, OTPAKEHHOTO OT MOBEPXHOCTU AUIIEKTPHUKA.

N3yuenne naTEpPEpEeHINN JIA3EPHOTO U3TyUYCHUS HA IBYX MIEIAX.

HabGnronenue nucnepcum.

Hab6nronenue u uccienoanue qudpakiiuoOHHOTO CIIEKTpA.

N3mepenne 1nvHbI CBETOBOW BOJIHBI.

[TonydyeHue crekTpa H3JIy4YeHHUS CBETOAMOAA MpPHU TOMOIIU TU(PAKIIMOHHOM
PEIIETKMU.

Pa3znen 6. OcHOBBI cHIENIHAJIBHON TEOPHH OTHOCUTEIbHOCTH

['panuinbl NPUMEHUMOCTH KJIacCM4yeckoil MexaHuku. IlocTynmarsl cnennanbHON
TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBan. IIpeoOpaszoBanus Jlopenma. YcioBue
MNPUYUHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeEJJICHUE BpPEMEHHM U
COKpAILICHUE JIJTNHBI.

DHeprus 1 UMNYJIbC PEISITUBUCTCKOM YaCTUIIBI.

CB43b MACCHI C JHEPTUEN U UMITYJILCOM PENSTUBUCTCKOW YACTULIBI. DHEPIUS TOKOS.

TexHHdeckre YCTPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIYTHUKOBBIC
MPUEMHUKHU, YCKOPUTEU 3aPSKEHHBIX YaCTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol, NPaKmMuKym
OmnpeneneHrne UMITyJIbCa M 3HEPTUU PENATUBUCTCKUX 4YacThll (1o ¢goTorpadusm
TPEKOB 3apsS’KEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Pasznen 7. KBanToBasi pusuka
Tema 1. Kopnyckynapho-601H080it Oyanuszm

PaBHOBecHOE TemIoBOE M3NTydYeHUE (M3TydeHUue aOCOMIOTHO YEPHOTO Teja). 3aKOH
cmenieHust Buna. ['unoresa [limanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJILC (POTOHA.

®otoaddext. Omnbitel A.I'. CroneroBa. 3akoHbl (ororddexra. YpaBHeHUE
Outamreitna s potodddexra. «KpacHas rpanuiia» pororddekra.

JlaBnenue cBera (B 4YaCTHOCTH, AABJICHUE CBETAa Ha aOCOJIOTHO MOTJIOIIAIOIIYIO U
abCoIOTHO oTpaxarolyro moBepxHocts). OnbiThl [1.H. JleGenena.

BonHoBble cBoiicTBa yactun. Bosnsl ne bpoins. JInuHa BonHbl ne bpoina u
pa3Mepbl 00JIaCTU JIOKAJIM3AIUU JIBIDKYIIEHCS dacTuilbl. KopryckymnsipHO-BOJTHOBOM
nyanusMm. Jludpakius 2IeKTPOHOB Ha KPUCTAIIAX.

Cneunduka wusmepenuit B Mukpomupe. COOTHOILIEHUS HEONpeneaéHHOCTe!
["eitzenbepra.

TexHuyeckre yCTpPOICTBA U  TEXHOJOTHMYECKHUE IMPOIECCHl:  CHEKTPOMETP,
dboTo3EMEHT, POTOAATUUK, TYHHEIBHBIM MUKPOCKOII, COJTHEYHAas 0atapesi, CBETOIUO/.

Jlemoncmpayuu

®oT03(QdeKT Ha YCTAHOBKE C IIMHKOBOM TIACTUHOM.

UccnenoBanue 3akoHOB BHElTHETO GhoTodhdekTa.

UccnenoBanune 3aBUCUMOCTH CONIPOTUBJICHUS MOJTYTIPOBOAHUKOB
OT OCBEIIEHHOCTH.
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CBeToauo.
Conneuynas Oatapes.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomovl, NPAKmuKym
HccnenoBanue oropesncropa.
N3mepenne mocrosaHOM [I1anka Ha ocHOBE uccienoBanus Gporodddexra.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Yepe3 CBETOAMO/ OT HANPSKCHUS.

Tema 2. @usuxka amoma

OneITel MO HCCIAEAOBAaHUIO CTpoeHHs artoma. I[lmaHerapHas wmonens aroma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u mornomieHue (POTOHOB MpH MEpPEXoAe aroma
C OJTHOTO YPOBHsI SHEPIMH Ha JIPYyroM.

Buapl criektpoB. CIIeKTp ypOBHEH SHEPTUHU aTOMa BOJIOPOJIA.

CroHTaHHOE U BBIHYKICHHOE U3TydYeHHE cBeTa. Jlazep.

TexHHuecKue yCTpOMCTBA U TEXHOJIOTMYECKUE IIPOLECCHI: CIIEKTPAJIbHbIN aHAIN3
(CIeKTpPOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu
Mopens onbita Pezepdopra.
HaOmnronenue nuHeMvaTbix CIEKTPOB.
Y CTpOUCTBO M AEUCTBUE CUETUYNKA MOHU3UPYIOIINX YaCTHIL.
OrnpeneneHue JIMHBI BOJIHBI J1a3€PHOT0 W3ITYUYEHUS.

Vuenuuecxuii sxcnepumenm, 1abopamopuvle pabomol, NPAKMUKYM

Habmronenue nuHeyaToro cnexkTpa.

HccnenoBanne cnekTpa pa3pekKEHHOr0 AaTOMApHOIO BOJOpPOAa W HU3MEpPEHHUE
nocTossHHOM PunbGepra.

Tema 3. Dusuka amomHO20 A0PA U INEMEHMAPHBIX YACHUY

Hyxknonnas monens siapa I'eiizenoepra—MBanenko. 3apsia siapa. MaccoBoe 4ucio
anpa. N30Tomsl.

PannoaktuBHOCTh. Anb(da-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacra.
["'amMmma-uziryuenue.

3aKoH paJlMOaKTUBHOTO pacmnanaa. PagroakTuBHbIE N30TONKI B pupojae. CBolcTBa
MOHU3UPYIOIIETO M3JIydyeHUs. BiusHME paguoOakTUBHOCTU HA >KUBBIE OPraHU3MBI.
EctecTBennbIil ¢hoH nznyuenusd. [Jozumerpusi.

DHeprus CBA3M HYKJIOHOB B sizipe. Snepubie cuibl. Jlegekt Macchl spa.

SAnepubie peakiuu. Jlenenwe m cunte3 sjaep. SAnepubie peakTophl. [IpoGrembl
YIPaBJISIEMOTO TEPMOSIEPHOTO CUHTE3a. DKOJOTUUECKUE ACIEKTHI Pa3BUTHUS SIACPHOU
DHEPrETHUKH.

MeTtoabl perucTpaluuy U UCCIACA0BAHUS JJIEMEHTAPHBIX YacTull. OyHIaMEHTAIbHBIE

B3aUMOJIEUCTBUs. baprOHbI, ME30HBI U JIENITOHBI.

[IpencraBnenne o CtannapTHoM Moaenn. KBapk-riatooHHAst MOJIENb aJpOHOB.
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®dusuka 3a npeaenamu CranaapTHON Mojenu. T€émHass MaTepusi U TEMHAs SHEPTHUSL.

EnuncTBO u3nyeckoil KapTUHBI MUpA.

TexHuyeckre yCTpOMCTBA MW TEXHOJOTMYECKHE IPOLECCHI: JO3UMETP, Kamepa
Buinbcona, siiepHbIil peakTop, TepMOSACPHBIA peakTop, aToMHas OomMOa, MarHUTHO-
pe30oHaHCHas ToMorpadus.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomuvl, NPAKMUKYM
HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (oTorpadusim).
HccnenoBanue paJuoakTUBHOTO (POHA C UCIOIb30BAHUEM JJO3UMETPA.
N3yuenue noriomieHus 6eTa-4yacTULl AIFOMUHUEM.

Pa3nen 8. DjeMeHTHI ACTPOHOMUY U ACTPOPU3UKHU

Otanbl pa3BUTHSA ACTPOHOMHH. lIpuKiIamHOE M MHPOBO33PEHYECKOE 3HAYCHHE
acTpoHOMUU. [[pUMEHUMOCTD 3aKOHOB (PU3UKH 7151 OOBSICHEHUS TPUPOJIHI KOCMUYECKHUX
00BEKTOB.

MeTo1bl aCTpOHOMUYECKUX UCCaeq0BaHn. COBPEMEHHbBIE ONITUYECKUE TEIECKOIIBI,
PaaNOTENECKOIIbI, BHEaTMOC(EpHAst aCTPOHOMHMUSI.

Bun 3Bé3nHoro Heba. Co3Be3aus, sipkue 3BE3/bl, IIAHETHI, UX BUAUMOE JBUYKEHUE.

ConHeuHas cucTema.

Counnne. Conmueunast akTUBHOCTh. McTounuk sHeprun CosHIa U 3BE3.

3BE3/bI, UX OCHOBHBIC XapaKTEPUCTHKHU. JlMarpamMma «CHEKTpaJbHBIM KJacC —
CBETUMOCTBY». 3BE3[IbI T[JIABHOM MOCJIEAOBATEIBHOCTUH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIaBHOM MOCJIEAOBATEIBHOCTU. BHYTpeHHEE CTpOeHUE 3BE3.
CoBpeMEHHBIE MPEJICTABICHUS O MMPOUCXOXKICHUH 1 3BOIOLMK COJHIA U 3BE31. DTambl
JKU3HHU 3BE3]I.

Mnieunsiii [1yTs — Hamia ["anaktuka. [Tonoxenue u neuxxenne Coinnua B ['anaktuke.
Tunbl ranakTuk. PaguoranakTuky v KBa3apbl. YEpHBIE IBIPHI B SIIpaX FATAKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06ma. Pazberanuwe rajaakTHK.
Teopusa bonbsmoro B3peiBa. PenukroBoe usiyyeHue.

Macmrabnas ctpykrypa Beenennoil. MeTaranakTuka.

Hepemméunbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus
HaOmronenust 3BE3mHOro HebGa HEBOOPYKEHHBIM TJIa30M C  KCIOJIb30BAHHEM
KOMIBIOTEPHBIX TMPUJIOKEHUN [JIs1 ONpeCICHUsl MOJOKEHUs HEOEeCHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOJTYyIIapUs U SIPKUE 3BE3IBI.
Habmronenus B Teneckon JIyHbl, T1aHET, TYMAHHOCTEHN U 3BE3THBIX CKOTUICHUI.

DOu3nvecKuil NPAKTUKYM

CnocoObl u3MepeHus: (PU3MUECKUX BEIWYUH C HCMOJb30BAHUEM aHAJOTOBBIX U
U(PPOBBIX HU3MEPUTEIBHBIX NPUOOPOB U KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM.
AOCOIOTHBIE W OTHOCHUTEJIbHBIE MOTPEIIHOCTH HM3MEPEHUM (PU3MUECKUX BEIUYMH.
OueHka rpaHull MOrpeuIHOCTEM.

IIpoBeneHre KOCBEHHBIX WM3MEPEHUMN, HMCCIETOBAHUI 3aBUCUMOCTEH (PU3HMUECKUX
BEITMYMH, MPOBEPKa MPEMIOKEHHBIX TUTIOTE3 (BBIOOP M3 paboOT, OMUCAHHBIX
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B TEMaTHMUYECKHUX pa3jenax «YUEeHUYECKHIl OSKCIEpUMEHT, JabopaTopHblEe padoThI,
IPAKTUKYM» ).

O6o01maromee MOBTOpPEeHUE

OO6o00mmenrne U cucTeMaTuzalus COJAep)KaHUs pa3fenoB Kypca «MexaHuKay,
«MonekynsipHas (pu3uka U TepMOAMHAMUKA», «leKTponuHamuka», «Konebanus u
BOJIHBI», «OCHOBBI CHEIUATBHOM TEOPUU OTHOCUTEIBHOCTHY», «KBaHTOBas (Qu3ukay,
«DIIeMEHTBI aCTPOHOMUU U aCTPODUZHKIY.

Ponp pu3ukm m acTpOHOMUU B SKOHOMUYECKOH, TEXHOJIOTUUECKON, COITMATLHON 1
THUYECKOH cepax NesATEIbHOCTH YeIOBEKa, POJib U MECTO (PU3UKU U aCTPOHOMHHB
COBPEMEHHOW HAyYHOW KapTUHE MHUpPA, 3HAYCHHE OMUCATEIbHOM, CUCTEMATU3HPYIOLIEH,
OOBSICHUTENIBHOM U MPOTrHOCTUYECKON (QYHKINN (HPU3UUECKOMN Teopuu, poJib (PHU3HIECKOI
TEOpUU B (POPMUPOBAHMUU NPEACTABICHUA O (PU3MUECKONW KapTUHE MHpa, MECTO
(¢u3nUecKoil KapTUHBI MHUpa B OOLIEM psAIYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O MPUPOJIE.

Me:xnpeaMeTHble CBA3M

N3yuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce ocymiecTBisieTcs
C Y4ETOM COZIEPKATEIBbHBIX MEKITPEIMETHBIX CBSA3EH C KypcaMHu MaTeMaTHKH, OMOJIOTHH,
XMUMHHU, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnovle NOHAMUA, CEA3AHHBLIE C U3YUEHUEM MEMO0008 HAYUHOZ20
no3nanuA: SABICHUE, HAyYHBIN (akT, TunoTesa, Gpusnueckas BeJIMUKHA, 3aKOH, TEOPHS,
HaOJIIOJIEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHHE, MOrPEUIHOCTH
U3MEPEHUI, U3MEpUTENbHBIE TPUOOPHI, I poBas 1adbopaTopusi.

Mamemamuxa: PermieHue cucTteMbl ypaBHEHUN. TpUrOHOMETpUYECKHE (PYHKIUU:
CHUHYC, KOCHHYC, TaHI'€HC, KOTAaHI€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO.
BekTopbl M HMX MPOEKUMH HA OCH KOOPJMHAT, CIOKEHHE BEKTOpOB. lIpousBoaHbIE
sneMeHTapHbIX (yHKIui. [Ipu3Hakyu nogo0ust TpeyroibHUKOB, ONpeAeeHUE MIIoaan
II0CKUX (huryp u o0bEMa Te.

Buonozus: >nekTpudecKue sIBJICHUS B )KUBOU MPUPOJE, KOIeOaTEIbHbIE IBHKECHUS
B JKMBOM NPUPOAE, OSKOJOTHMYECKHE PHUCKU MPHU MPOU3BOACTBE HIIEKTPOIHEPIHH,
AJEKTPOMATrHUTHOE 3arpsi3HEHHE OKpPYXAloLEeH cpeibl, YIbTpa3ByKOBasl AMArHOCTUKA
B MEJULIMHE, ONITHYECKUE SIBJICHUS B KUBOUM MPUPOJIE.

Xumusn: CTPOEHUE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAs CTPYKTYypa TBEPABIX TE,
MEXaHU3Mbl 00pa30BaHMsI KPUCTATUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

T'eozpagpusa: marauTHBIE TOMIOCA 3€MIIM, 3aJI€)KM MArHUTHBIX pyA, (OTOCHEMKA
3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua:  TPUMEHEHHWE  IOCTOSIHHBIX  MAarHuUTOB,  3JIEKTPOMAarHUTOB,
ANEKTpOJBUTATENb SIKOOM, TeHEpaTOp MEPEMEHHOI0 TOKa, UHIYKIIMOHHAS TIe4b, TUHUU
AJIEKTpoIiepeaay, 3JIEKTPOJBUraTelb, pajaap, pPaaIuoONpUEMHHK, TEJIEBU30p, AHTECHHA,
tenedon, CBU-nieup, ynbTpa3ByKoBasi TMarHOCTUKA B TEXHUKE, TPOSKIIMOHHBIH armapar,
BOJIOKOHHAsI ONTHKA, COJHEYHas Oarapesi, CIyTHUKOBbIE NPUEMHMKH, sIepHas
HHEPreTHKa U 3KOJOTMYECKHUE ACTIEKThI €€ Pa3BUTHSL.
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IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJbTaThl OCBOEHUS ydeOHoro mnpeamera «Dusuka» TOTKHBI
OTpakaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYy4YalOIIMXCA  PYKOBOJCTBOBATHCS
chopMUPOBaHHONW BHYTPEHHEW TMO3WIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIINH, MO3UTUBHBIX BHYTPEHHUX YOEKICHHUI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IEHHOCTSIM POCCUHCKOro 0OIecTBa, paCHIMPEHHUE KU3HEHHOTO OIbITa W OIbITa
JEATENPHOCTH B IMPOLECCE pPEANM3alMi OCHOBHBIX HAIPABJICHUN BOCIUTATEIBHOU
JESATENBHOCTH, B TOM YHCJIE B YACTHU:

1) rpaxaaHCKOro BOCIIUTAHMSA:

C(OPMHPOBAHHOCTh TPAKIAHCKOH MO3MIIMKA OOYYAIOIIErocss Kak aKTHBHOTO
¥ OTBETCTBEHHOTO YICHA POCCHICKOTO OOIIECTBA;

IPUHATHE TPaTUIIMOHHBIX 00IIIeYCITOBCUECKUX I'YMaHHCTHYECKUX
U IEMOKPATHYCCKUX [IECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCATEIBHOCTh B HHTEpPECaX TIPaskIaHCKOIO
o0111ecTBa, Y4acTBOBATh B CAMOYIPaBJICHUH B 00pa30BaTEIbHOMN OpraHU3aIlny;

yMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMA WHCTUTYTAMHU B COOTBETCTBHH C MX
(GYHKIHMSIMA U Ha3HAYEHUEM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOM JIEATCIILHOCTH;

2) MAaTPUOTHYECKOTO BOCITUTAHMSA:
c(hOpPMHUPOBAHHOCTb POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, MATPUOTHU3MA;
LHEHHOCTHOE OTHOLIEHHWE K TIOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSAM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYallMI0O W NPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACHh Ha MOPAIBHO-HPABCTBEHHBIE HOPMbI M I[IEHHOCTH, B TOM YUCIIE
B JICATEJILHOCTH YUYEHOTO;

OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOWIMBOTO OYAYIIEro;

4) 3CTeTHYECKOro BOCIIUTAHUS:
ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYash 3CTETUKY HAYIHOTO TBOPYECTBA,
NPUCYIIETo (PU3MUECKON HAYKE;

5) TpyaoBoro BoCnuTaHMS:

WHTEpEC K pa3audHbiM chepaM NpodecCHOHATBLHON NeITeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3UKON M TEXHUKOW, YMEHHE COBEPIIIATh OCO3HAHHBIN BHIOOp OyIyIIei
npodeccuu u peaaTn30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC TIJIAHbI,
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TOTOBHOCTb M CITOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPa30BaHHUIO B 00JIACTH (PUBUKHU
Ha IPOTSHKEHUN BCEH JKU3HU;

6) 7K0JIOrNYeCKOro BOCIIMTAHHUS:

c(hOpMHUPOBAHHOCTH IKOJIOTMUECKOU KYJIBTYpPbl, 0OCO3HAHHUE TTI00ATIBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

IJTAHUPOBAHKE U OCYLIECTBJIECHUE AECUCTBUN B OKPYXKAIOLIEH CPEAE HA OCHOBE
3HAHUS LEJIe YCTOMYMBOrO Pa3BUTHS YEJIOBEUECTBA;

Pacmmpenne onbiTa AESATENIBHOCTA 3KOJOTMYECKOW HAIMPABICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HaHUH 1o (PU3uKe;

7) eHHOCTH HAYYHOI0 MO3HAHHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHA (HU3NUECKON HAYKH;

OCO3HaHWE LEHHOCTH HAyYHOU NIEATEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YyUEHHUS
(GU3MKK  OCYIIECTBIATh  NPOEKTHYHD U HCCJIENOBATENbCKYIO  JIEATEIbHOCTD
WHIUBUIYAJIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIbTATDI

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE Y4eOHbIE AeiiCTBUS
ba3oBble JJornyeckue 1eMCTBUS

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMy, pacCMaTpUBaTh
€€ BCECTOPOHHE;

ONPEAENIATh LEIU NCATETbHOCTH, 33/1aBaTh [TAPAMETPBI U KPUTEPUU UX JTOCTUKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B pacCMaTPUBAEMBIX (DU3UUECKUX
SIBIICHUSIX

pa3pabarbiBaTh IUIAH peELICHUs] TPOOJEeMbl C YU€TOM aHaJW3a UMEIOIINXCS
MaTEepUAITBLHBIX U HEMATEPHUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JICATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKH TIOCJICACTBUN NECATEIBHOCTH;

KOOPJAMHUPOBATh M BBIMOJHATH PA0OTy B YCIOBHUSX PEATHHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HECHHBIX ITPOOIICM.

ba3oBble nccienoBare/ibCKHe 1efiCTBUA:

BJa/JeTh HAay4YHOHM TEPMHUHOJOTHEH, KIIOYEBBIMUA TMOHATUSMH U METOJaMH
bu3nYecKoil HayKH;

BJa/IeTh HABBIKAMHU y4eOHO-MCCIIEIOBATENLCKON M TPOCKTHOW EATEITHHOCTH
B o0jacTu (PU3HKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOUCKY
METOJIOB PEIICHUS 3a/1a4 (PU3NIECKOTO COACPIKAHUS, TPUMEHEHUIO Pa3IMYHbBIX METOIOB
NO3HaHMS,

BJAJeTh BUJAMH JIEATEIBHOCTH 1O TIONYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEPIIpEeTalNY, TIPe0OPa30BaHUIO U TIPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CUTYalUsX,
B TOM YHCJIE€ IPU CO3JaHUH YU€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;
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BBISBIISITH IPUYMHHO-CJIE/ICTBEHHBIE CBSI3M U aKTyaJU3UpOBaTh 337a4y, BbIIBUTaTh
TUIIOTE3Y €€ PelIeHus, HAXOIUTh apIyMEHTHI JIJIsl I0Ka3aTeNIbCTBA CBOUX YTBEPKICHUM,
3aaBaTh apaMeTpbl U KPUTEPUH PEILICHHUS,

aHAJIM3UPOBATh TMOJYYCHHBIC B XOJI€ PEIICHUS 33Ja4d pPEe3yNIbTaThbl, KPUTUUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M  (GOpPMYyJIHpPOBaTh COOCTBEHHBbIE 3aJaydl B  00Opa30oBaTeNbHOM
JeSITETLHOCTH, B TOM YHCJIE TIPU U3YUYEHUH (PU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh IPHUOOPETEHHBII OTIBIT;

yMETh MEPEHOCUTh 3HaHUS 10 (U3HKE B  MPAKTUYECKYI0  00IacTh
KHU3ZHEICSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE UJIEH, TIpEIIaraTh OPUTUHAIBHBIC TIOJXOAbI M PEIICHUS;

CTaBUTh NMPOOJIEMBI U 3a/1a4H, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHUS.

Padora ¢ undpopmanumeii:

BIIQJICTh HABBIKAMH TIONyYeHHMs] WHMOpMaAruu (QU3NUECKOTO COACpKAHUS U3
UCTOYHUKOB Ppa3HBIX THUIOB, CAMOCTOSITEIBHO OCYIIECTBIATH IIOUCK, aHAaJU3,
CHUCTEMATH3allMI0 W MHTEPIpPETAlMi0O WH(OpPMAIMU Ppa3IMYHBIX BHJIOB U (HopM
IIPEICTABIICHNUS,

OIICHUBATh JIOCTOBEPHOCTH H(OpPMAITUY;

HCITOJIh30BaTh CpPE/ICTBA WH(MOOPMAITMOHHBIX WU KOMMYHHUKAIIMOHHBIX TEXHOJOTHN
B PCIICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX ¥ OpPTraHMU3AIlMOHHBIX 3a1ad
c coOmojaeHneM TpeOOBaHWM JProOHOMHUKH, TEXHUKH O€30IaCHOCTH, THUTHCHBI,
pecypcocOepeKeHrs, TPaBOBBIX M DJTHYECKUX HOPM, HOPM HMH(POPMAITMOHHOM
0e3011aCHOCTH;

CO37aBaTh TEKCTHI (PU3MUYECKOTO COJAEPKAHUS B Pa3IMUHBIX (hopMmaTax ¢ Y4ETOM
Ha3HAueHUS HMHPOpPMALUU U 1ENEBOM ayJIUTOPHH, BBIOMpas ONTHUMAIbHYIO (QopMy
MPEICTABIICHUS ¥ BU3YATH3AIIUU.

KoMMyHUKAaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE HeCTBUS:

OCYUIECTBJIATH OOIIEHNE HA YPOKax (PM3HKHU U BO BHE-YPOUHOMU AESATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(MDIUKTHBIX CUTYalUd U CMATYaTh KOH(QIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUYKY 3PEHHUS C UCIIOIb30BAHUEM SA3BIKOBBIX
CPEICTB;

MOHUMATh U UCTIOJIb30BAThH MPEUMYIIIECTBA KOMAHTHOW 1 UHAUBUYaTbHON pabOTHI;

BBIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX ACHCTBUI € YUETOM OOILIIUX UHTEPECOB,
Y BO3MOKHOCTEW Ka)KJ0T'0 YJICHA KOJIJIEKTUBA,

IIPUHAMATH LEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBUS I10 €€ TOCTUKEHUIO: COCTABIIATH IUIAH JCUCTBUN, PACIIPEIEIISTH POJIA C YIETOM
MHEHUN yYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KauyeCTBO CBOETO BKJaJa M KaXJOr0 Y4YaCTHHKA KOMAaHIbl B OOLIMii
pe3yJsbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;
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npemiaratb HOBBIC IIPOCKTbBI, OLOCHHBATL HWACH C ITIO3HMIIMKM  HOBH3HBLI,
OPUTHUHAJIBHOCTH, Hp&KTH‘-ICCKOﬁ 3HA4YUMOCTH,

OCYIICCTBIIATh ITO3UTUBHOC CTPATCIHYCCKOC IMOBCACHHUC B PA3JIMYHBIX CUTYAIHAX,
IPOABJIAATH TBOPUCCTBO U B006pa)KeHI/IC, OBITH HWHHUIIMAaTUBHBIM.

PeryasitTuBHble yHHBepca/ibHble y4eOHbIe JeHCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBJISTh IMO3HABATENBHYIO JEATEIbHOCTh B  00JIaCTH
(GU3UKY U aCTPOHOMUU, BBISIBIIATH MPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE
3a/1a4u;

CaMOCTOSATENIbHO COCTaBIIATh IUIaH PEUIEHUS] pacUETHBIX M KAYECTBEHHBIX 33]1aY,
IUIAaH BBIMOJHEHMsI MPaKkTU4YeCKOW padoThl C y4€TOM MMEIOIIUXCS PECypcCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTEHUH;

JABaTh OLICHKY HOBBIM CUTYAIIUsIM;

pacIMpATh PAMKH Y4€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEIIIOYTCHHI;

JienaTh OCO3HAHHBINA BEIOOP, ApryMEHTUPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pelLICHHUE;

OIICHUBAThH MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO IPYIULHUU B o0sacTh (U3UKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SJMOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B JIESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIa/I€Th HaBbIKaMH IO3HABATEIbHOM pedIeKCUH KaK OCO3HAHHUS COBEPILAEMBIX
JEWCTBUI U MBICITUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBAHWM;

UCIIOJIb30BaTh NMPUEMBI peICKCUU ISl OLICHKH CUTYyallud, BIOOpa BEPHOIO
peuieHus;

YMETh OLIEHUBATHh PUCKU U CBOEBPEMEHHO MPUHUMATD PELICHUS M0 UX CHXKEHUIO;

IPUHUMATh MOTHUBBI M aPTYMEHTBI APYTUX [IPU AHATIM3E PE3YJIbTATOB IEATEIbHOCTH;

OPUHUMATh ceOsl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

NPUHUMATh MOTHUBBI M APTYMEHTHI JPYTUX MPU aHAIHU3E PE3YIbTATOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO JAPYTUX HA OLINOKH.

B npouecce TOCTMXKEHHS JTUYHOCTHBIX PE3YJbTATOB OCBOEHHUS MPOrPAMMBI IO
busrke 1711 YpOBHSI CPETHET0 OOIIEro 00pa3oBaHUs y OOYYaIOIIUXCS COBEPILIEHCTBYETCS
IMOYUOHATbHBIN UHMETLTIeKM, TIPETIONIaratofi copMUpPOBAHHOCTB:

CaMOCO3HaHUs, BKIIIOYAIOMIET0 CHOCOOHOCTh MOHHUMATh CBOE SMOLMOHAIBHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS PA3BUTHUSI COOCTBEHHOW SMOIIMOHAIBHOM Cepbl, ObITH
YBEpPEHHBIM B ceOe;

CaMOpETYJIMPOBAHUSA, BKIIOYAIOMIETO CAaMOKOHTPOJb, YMEHHE [PUHUMATH
OTBETCTBEHHOCTb 3a CBOE MOBEACHUE, CIOCOOHOCTh aJalTUPOBATHCS K IMOLIMOHAIBHBIM
U3MEHEHUSIM U MPOSIBIATh THOKOCTb, OBITH OTKPBITHIM HOBOMY;
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BHYTPEHHEW MOTHUBAILIMHU, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHUKECHHUIO LIEJIH H
yCIieXy, ONTHMHU3M, HHHUIIMATUBHOCTb, YMEHHME JCHCTBOBATh, MCXOJAS M3 CBOMX
BO3MOKHOCTEH;

SMITATHM, BKIIIOYAIONIEH CHOCOOHOCTh ITOHMMAThL SMOIMOHAIBLHOE COCTOSHHE
JIPYTUX, YYUTBIBATh €0 MPU OCYIIECTBICHUM OOIICHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COIEPEIKUBAHUIO;

COITMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHHSIC
JIPYTUMU JTIOABMU, 3a00TUTHCS, IPOSIBIISATH MHTEPEC U pa3periaTh KOHPIHKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy o0ydyenus B 10 kiaacce npeamMeTHbIE pe3yJIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Yy 0OYHAIOIITUXCSI YMEHUI:

NOHUMATh pPOJib (PU3UKU B HKOHOMHUYECKOM, TEXHOJOTUYECKOM, DKOJIOTHUECKOM,
COIMAJIbHOM M ATUYECKOM cdepax AesATEIbHOCTH 4YeJIOBEKa, pOJb U MECTO (DU3UKHU
B COBPEMEHHOW  HAy4yHOM  KapTUHE  MHUpa, 3HAYEHUE  OMHUCATEIbHOM,
CHUCTEMAaTU3HPYIOIEH, OOBSICHUTEIBHOW W MPOTHOCTUYECKON (QYHKIUN (PU3HUEeCKOn
TEOPUU — MEXAHWUKH, MOJICKYJSIPHOW (PU3UKKM U TEPMOJUHAMUKH, POJib (PU3MUECKOI
Teopuu B POPMUPOBAHUU TIPEJICTABIICHUN O (U3NUECKON KapTUHE MUPA;

pazinyath YCJIOBHUS MPUMEHHUMOCTH Mojelied (Pu3nueckux Tel U MPOLIECCOB
(s1BIeHMIT): MHEpLUATIbHAs CUCTEMa OTcu€Ta, aOCOMIOTHO TBEPAOE TEJI0, MaTepUaIbHAs
TOYKa, PaBHOYCKOPEHHOE [IBIKEHHE, CBOOOJHOE TajeHue, aOCOJIOTHO YIpyras
nedopmanusi, abCONMIOTHO YIPYyroe v aOCOJIIOTHO HEYINPYroe CTOJKHOBEHUS, MOJACIIH
ra3a, >KMJIKOCTH 1 TBEPJOTO (KPUCTAIUTMYECKOI0) Tea, UCaTbHbIN ra3, TOUCYHBIN 3apsij,
OJTHOPOHOE DJIEKTPUUECKOE TOJIE;

paznuyaTh yCiOBHS (TpaHUIlbI, 00JACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB,
MOHUMATh BCeOOIMil XxapakTep (yHIAMEHTAIBHBIX 3aKOHOB W OTPAaHMYEHHOCTH
WCIIOJIb30BaHUsl YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBACHATH MEXaHWYECKHE TMPOIECChl U SIBJICHUS, UCIOIb3Ys
OCHOBHBIE TIOJIO)KEHUSI M 3aKOHbl MEXaHUKH (OTHOCHUTEJIBHOCTh MEXaHUYECKOTO
JBIDKEHUA, (HOPMYJIbl KMHEMATUKU PaBHOYCKOPEHHOTO JBMKEHUS, MpPeoOpa3zoBaHUs
["anuiiest 11 CKOPOCTH U MIEpeMeENIeHus, 3aKOHbI HbI0TOHA, TPUHITUIT OTHOCUTEIBHOCTH
[anunest, 3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOHbl COXPAHEHUS UMIIyJIbCa H
MEXaHUUYECKON SHEPTUH, CBA3b PaOOTHI CWIbI C U3MEHEHHEM MEXaHUYECKOW IHEPTHH,
YCJIOBUSI paBHOBECHUSI TBEPIOTO TeJja), MPU OSTOM HCMOJb30BATh MaTEMAaTHUYECKOE
BBIPDAKCHUE 3aKOHOB, YKa3bIBaTh YCIOBUS NTPUMEHUMOCTH (U3UYECKUX 3aKOHOB:
npeobpazoBanuii ["anuiies,, BTOporo u Tpethero 3akoHoB Hel0TOHA, 3aKOHOB COXpaHEHUS
UMITYJIbCA U MEXAaHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHAJIM3UPOBATh U OOBSCHATH TETIOBBIE MPOLIECCHI U SIBJICHUS, UCTIOIb3Ysl OCHOBHBIC
nostioxkenust MKT 1 3akoHBI MOJIEKYIISIPHOUN (DPU3UKHA U TEPMOAUHAMUKY (CBSI3b JABJICHUSI
WJICAIbHOTO Ta3a CO CPEIHEM KUHETUYECKOW DHEPTUEW TEIUJIOBOIO JBWKECHUA U
KOHLIEHTPAIMEN €T0 MOJIEKYJI, CBA3b TEMIIEPATYPhI BEIIECTBA CO CPEAHEN KNUHETHUECKON
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DHEPrUel TEIUIOBOIO MJBWKEHHUS €ro 4YacTUL, CBSA3b JABJICHUS WJACAIBHOTO Tra3ac
KOHICHTPAILIMEN MOJIEKYJ U €ro TeMIIepaTypou, ypaBHeHne MenneneeBa—Knamneiipona,
MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHUSI YHEPTUM B TEIIOBBIX MpoIlieccax),
IIPA 3TOM MCIOJb30BATh MATEMATUUYECKOE BBIPAXKEHHE 3aKOHOB, YKa3bIBATh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeiipoHa;

aHAIM3UPOBATh M OOBICHATH DIIEKTPUUECKHE SBJICHHS, HCIOJIb3Yys OCHOBHBIC
MOJIOKEHUST U 3aKOHBI AJIEKTPOJMHAMUKH (3aKOH COXPAHEHUs AJIEKTPUUECKOro 3apsja,
3akOH KyrnoHa, MOTEeHIMAIbHOCTh 3JIEKTPOCTATUYECKOTO OIS, TPUHIIUIT CYNIEPIIO3ULIAN
AIEKTPUYECKUX TOJIEH, TTPU 3TOM YKa3bIBas yCIOBHUs MPUMEHUMOCTH 3aKoHa KyioHa, a
TaKXe€ MPAKTUYECKH Ba)KHBIE COOTHOIIEHMS: 3aKOHbI OMa g ydacTKa UENHd U JJIs
3aMKHYTOM 3JIeKTpUYecKoM 1enu, 3akoH Jxoyns—Jlenna, npaBuna Kupxroda, 3axoHb
Ddapajes 115 JIEKTPOIN3a);

ONMUCHIBaTh  (PU3UYECKHE TIPOIECChl W  SIBJICHUSA, KCIHOJIb3YyS  BEJIMYMHBI:
IIEPEMEILICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TENNA U CUCTEMBI TEJI, CUJIA, MOMEHT CUJIBL,
JABJICHHE, TIOTCHIMAJIbHAS YHEPTHs, KUHETUYECKAs] DHEPIHs, MEXaHU4YECKas SHEprus,
paboTa Cuiibl, IEHTPOCTPEMUTENBHOE YCKOPEHHUE, CUJla TSXKECTH, CUjla YIPYTroCTH, CUja
TPEHUSI, MOIITHOCTh, DHEPTHUS B3aUMOJICUCTBUS Tea ¢ 3eMIEN BOIM3U €€ MOBEPXHOCTH,
SHEprusi ynpyro aepopManuu MOpPYy>KUHBI, KOJIMYECTBO TEIUIOTHI, aOCOJIOTHAs
TeMmreparypa Tena, paboTa B TEPMOAWMHAMUKE, BHYTPEHHSSI JHEPTUs UACATHLHOIO
OJIHOATOMHOT0 Ta3a, paboTa ueaIbHOro ra3a, OTHOCUTENbHAS BIAKHOCTh Bo3ayxa, KIT/]
UJCAIBHOTO  TEIUIOBOIO  JBUIATENs;  JJIEKTPUYECKOE  TOJIE,  HaNpPsHKEHHOCTh
3JIEKTPUYECKOTO MOJIsA, HAMPSKEHHOCTD TMOJIs1 TOYEYHOTO 3apsiia WU 3apsiKEHHOTO 1apa
B BakKyyM€ M B JUAJEKTPUKE, MNOTECHUUAI 3JIEKTPOCTATUYECKOTO TOJsS, PAa3HOCTh
MOTEHIIUAJIOB, AJIEKTPOABUKYIAs CUJIa, CHJIA TOKA, HAMPSIKEHUE, MOIIHOCTh TOKa,
AJEKTPUYECKass E€MKOCTh IUIOCKOTO KOHAEHCATOpa, CONPOTUBIICHUE YYacTKa LEIHU C
MOCJICIOBATEBHBIM M IAPAJUICIIBHBIM ~ COCIMHEHUEM  PE3UCTOPOB,  SHEPIHUs
AJIEKTPUYECKOTO OISl KOHJAEHCATOPA,

OOBSACHATH OCOOEHHOCTH TPOTEKAHUS (PU3UYECKUX SIBICHUI: MEXaHWYECKOe
JBUKEHUE, TETUIOBOE IBM)KEHUE YACTHUI] BELIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE
nBrkeHue, auddys3usi, ucnapeHue, KUIEHUE U KOHJCHCAIlUs, IUIABJICHUE U
KpUCTAILTA3AIUA, HaIpaBJICHHOCTh TeIUIoNepeaayH, AIEKTPU3ALUS Tell,
AKBUMNOTEHIHAIBHOCTD MIOBEPXHOCTHU 3aPSKEHHOIO MPOBOIHUKA;

MIPOBOJIUThH MCCIIEIOBAHNE 3aBUCUMOCTH OJHON (DU3UYECKOI BEIMYUHBI OT APYTOn
C HCHOJIb30BAHHEM TMPSAMBIX HM3MEPEHHI, MPU STOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKcupoBaTh pe3yJbTaThl MOJYYECHHON 3aBUCHUMOCTH (DU3WYECKUX BEJIUYUH B BUJIC
rpauKoB ¢ y4€ToM aOCOJIOTHBIX MOTPEIIHOCTeH W3MEpEeHUM, JenaTh BBIBOJIBI MO
pe3yabTaTaMm UCCIEIOBAHUS;

MIPOBOJIUTh KOCBEHHBIE M3MEpeHMs] (PU3UYECKUX BEJIMYUH, MPU ATOM BLIOUpPATh
ONTHUMAIBHBIA METOJ] HM3MEpPEHHUs, OIICHUBATh aOCONIOTHBIE W OTHOCHUTEIIbHBIE
MOTPEIIHOCTU MPSAMBIX U KOCBEHHBIX U3MEPECHMUIA;
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OPOBOJUTH ONBITHI 10 MPOBEPKE MPENJOKEHHOW TUIOTE3bl: IIJIaHUPOBATh
HKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh MOJTy4YEHHbBIE
PE3yJIbTaThl U AENIaTh BBIBOJL O CTATyCE MPEUI0KEHHON TUIIOTESHI;

co0roaTh mpasuiia 0€30MacHOr0 Tpya MPU MPOBEAECHNUN UCCIIEIOBAHUN B paMKax
y4e0HOTO HKCHEPUMEHTA, MPaKTUKyMa U Y4eOHO-HCCIE0BAaTENbCKOM U IMPOEKTHON
JESATEIIBHOCTH € HCIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOHCTB M JaOOPATOPHOTO
000py10BaHUS,

pemars pacy€THbIE 3aJaud C SBHO 3aJaHHOM M HESIBHO 3aJaHHOW (PU3NYECKOU
MOJIEJIbIO: HA OCHOBAHUU aHAJIN3a YCJIOBHsI OOOCHOBBIBAThH BBIOOp (pU3MUECKON MOJEIH,
OTBeUarolell TpeOOBaHUAM 3a/1a4u, IPUMEHSTH (POPMYJIbI, 3aKOHbI, 3aKOHOMEPHOCTH U
HOCTyJIaThl (PU3MUECKUX TEOPUM MpPU HCIOJB30BAHUNM MATEMAaTHUYECKUX METO/I0B
peumieHuss 3a1ay, IPOBOAWTH pacy€éTbl HAa OCHOBAaHUMM HUMEIOIIHUXCS JaHHBIX,
aHAJIM3UPOBATH PE3YJIbTAThl U KOPPEKTUPOBATH METO/IBI PELIEHUS C YYETOM ITOITYYEHHBIX
pe3ynbTaToB;

peliaTth KauecTBEHHbIE 3a/laud, TPeOYIOIUEe NPUMEHEHUs 3HAHUM W3 PpPa3HbIX
pasnenoB Kypca (U3MKM, a TaKKe MHTErpaldd 3HaHUM M3 JPYruxX HpeIMETOB
€CTECTBEHHO-HAYYHOI0 LMKJIA: BBICTPAWBAaTh JIOTMYECKYHO LIENOYKY PacCyKICHUN
C OIIOPO Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SIBICHMUS,

UCIOJb30BaTh TEOPETUUYECKUE 3HAHUA JJIS OOBSICHEHHS OCHOBHBIX IMPHUHIIMIIOB
paboOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJOTUYECKHX
IIPOLIECCOB;

OPUBOJAUTH MPUMEPHl BKIAJa POCCHUMCKUX U 3apyOekHBIX YUYEHBIX-(U3UKOB
B pa3BUTHE HAYKH, B 00OBSICHEHNE MIPOLIECCOB OKPY’KAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKU
1 TEXHOJIOTHUM;

aHAJIM3UPOBaTh M OLIEHUBATh TOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOU
NEeSATEIbHOCTH YEJOBEKa, CBS3aHHOW C (PU3MYECKMMH MPOLECCaMHU, C MO3HULMHA
9KOJIOTMYECKON 0€30MaCHOCTH, MPEICTABICHUN O pallMOHAIIBHOM MPUPOAOIIOIb30BAHUH,
a TaK)K€ pa3yMHOM MCHOJIb30BaHNUU JOCTUKEHUI HAYKH U TEXHOJIOTUH JJIs1 JAJIbHEUILIErO
Pa3BUTHUSI YEJIOBEUECKOTO OOIIIECTBA;

MPUMEHATh pa3IMyHble CHocoObl paboTel ¢ uH(pOpManuendn QU3NYECKOTrO
COZIepaHUsl C MCIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTUH, MpU
TOM HCIIOJIb30BaTh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJOTHHM JUIsl TOUCKA,
nepepaboTKM UM TPEeAbABICHHUS Y4YeOHOM U HAYYHO-TOMYJSIPHOW HH(POPMALIMH,
CTPYKTYPUPOBAHUSI W MHTEpPIpETalud HHPOPMALMK, TOJYYEHHOM W3 Ppa3IMYHBIX
MCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATh MOJy4aeMyt0 HMH(GOPMALIMIO U OLICHUBAThH €€
JIOCTOBEPHOCTDH KaK HAa OCHOBE MMEIOIINXCS 3HAHUH, TaK M HA OCHOBE aHAJIN3a UICTOYHUKA
uHdopmanuy;

OPOSBIISITH OPraHU3AlMOHHBIE U TIO3HABATENIbHBIE YMEHHUS CaMOCTOSTEIbHOIO
OpUOOpPETEeHUs] HOBBIX 3HAHMM B TMPOIECCE BBITOJHEHHUS MPOEKTHBIX M Yy4eOHO-
UCCIIeIOBATEbCKUX paloT;

paboTaTh B IrpyIlie ¢ UCIOJHEHUEM Pa3JIMYHbIX COLMAIBHBIX POJIEH, IIAHUPOBATh
paboTy TpyIIibl, PALMOHAIBHO PAaCHpEAesATh AEATEIbHOCTh B HECTAHAAPTHBIX
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CUTYaIMIX, aJIEKBATHO OIIEHUBATh BKJIAJl KAXKJIOTO M3 YYaCTHUKOB I'PYIIbI B pEIlICHUE
paccMaTpuBaeMoM MPoOJIEMBbI;

OpOSBIISTH MOTHUBALIMIO K Oyaymed npodecCHOHANbHOW eI TeIbHOCTHUIIO
CHEIUATBHOCTIM (U3UKO-TEXHUYECKOTO MPOQUIIS.

K xonity o0yuenus B 11 kiacce npeaMeTHbIC pe3yabTaThl HA YTI1yOJIEHHOM YpOBHE
JOJKHBI OTpakaTh C(POPMUPOBAHHOCTh y OOYUaOIIUXCSI YMEHU:

IOHUMAaTh poOJib (PU3UKH B HKOHOMUYECKOM, TEXHOJIOTMYECKOM, COLMANbHON U
THUYECKON cepax NeATeIbHOCTH YEIOBEKa, pOJib U MECTO (PU3UKU B COBPEMEHHOM
HAay4YHOM KapTHUHE MHpPA, POJIb ACTPOHOMUU B MPAKTHUUECKOU JEATEIBHOCTH YEJIOBEKA U
JanbHENIIeM HAayYHO-TEXHHUYECKOM  Pa3BHUTHH, 3HAYCHHE ONMCaTENIbHOM,
CHUCTEMAaTU3HPYIOLIEH, OOBSICHUTENBHOW M MPOTHOCTUYECKON (PYHKIUN (PU3HUecKon
TEOPUH — DIIEKTPOJUHAMUKH, CHEUUAIBbHOM TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM
bu3uky, poab pU3NUECKOW Teopur B (OPMHPOBAHUU MPEACTABICHUN O (DU3UUECKOM
KapTUHE MHpa, MECTO (PU3NYECKOW KapTUHBI MUpa B OOLIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABIICHUN O PUPOJIE;

paznuyaTh YCIOBHS NPUMEHHUMOCTH MoOJeiel (PU3NYECKUX Tel M IPOLIECCOB
(sABHE€HUIT): OJHOPOJHOE DJIEKTPUYECKOE M  OJHOPOJHOE MAarHUTHOE  MOJH,
rapMOHHUYECKHE KOJIEOAHUs, MAaT€MAaTUYECKHM MAasTHUK, WICANbHBIA MPYKUHHBINA
MasITHUK, TapMOHUYECKUE BOJHBI, UCANbHBIA KOJEOATEIbHBI KOHTYp, TOHKAS JIMH3A,
MojieJiel aToMa, aTOMHOTIO s/Ipa U KBAaHTOBOM MOJIENIU CBETA;

pazinyuath yciaoBUs (TpaHUIlbI, 00JIACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
NOHMMAaTh BceoOUMil xapaktep (yHAAMEHTAIbHBIX 3aKOHOB W OrPAHMYEHHOCTh
MCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIU3UPOBATh U OOBSACHATH 3JIEKTPOMArHUTHBIE MTPOLIECCHI U SIBJICHUS, UCTIONb3Ys
OCHOBHBI€ TIOJIOKEHUS M 3aKOHBbl JJEKTPOJAMHAMHMKMA U CHEIHUAIbHOW TEOpUHr
OTHOCUTEIBHOCTH (3aKOH COXpaHEHUsl AJIEKTPUYECKOro 3apsjaa, cujia Amriepa, cuia
JlopeHnia, 3aKOH DBJIEKTPOMArHUTHOM WHAYKUWM, npaBwio Jlenua, cBa3p JC
CaMOMHAYKIIMH B 3JIEMEHTE AJIEKTPUUECKOU LIETTH CO CKOPOCThIO U3BMEHEHUS CUIIbI TOKA,
MOCTYJIaThl CIIEHUATIbHON TEOPUU OTHOCUTEIBHOCTH DUHIITEIHA);

aHAIM3UPOBaTh U OOBACHATH KBAHTOBBIE MPOLIECCHl M SBJICHUS, HUCIOJIb3YS
MOJIOKEHUS] KBAaHTOBOM (Pu3uKM (ypaBHeHUE DWHIITEeHA 1151 poTroaddekTa, nmepBblil U
BTOpOM mocTynaTel bopa, mpuHIMI COOTHOLIEHUsI HeomnpenenéHHoctel [elizenobepra,
3aKOHBI COXPAHEHUS 3apsAI0BOTO M MAaCCOBOI'O YUCEN U SHEPTUU B SJAEPHBIX PEAKIIUSX,
3aKOH paJMOaKTUBHOIO pacnaja);

ONMKCHIBATh  (PUBMYECKHE TPOLECChl M  SBJICHUS, UCIHOJIb3Ys  BEIUYMHBIL:
HaAMpsHKEHHOCTh  DJIEKTPUYECKOTO  MOJS, MOTEHIMAT 3JEKTPOCTATHYECKOro  MOJIs,
Pa3HOCTh MOTEHUUAJIOB, JJIEKTPOJABWKYINAS CHUIA, HWHAYKIUS MAarHUTHOTO IIOJS,
MAarHUTHBIM TOTOK, cwia AMMepa, HWHAYKTUBHOCTb, JJIEKTPOJABIKYINAS —CHIIA
CaMOMHAYKIIMM, DHEPrusi MAarHUTHOTO TOJII MPOBOAHUKA C TOKOM, PEIATHUBUCTCKUN
UMITYJIbC, TIOJIHAS DHEPTHsl, SHEPTUsI MOKOS CBOOOJHON YACTHIIbI, SHEPTHUS U MUMITYJIbC
(oTOHA, MACCOBOE YUCIIO U 3aps] sApa, SHEPTUS CBSI3U s/1pa;
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OOBACHITH OCOOEHHOCTH MPOTEKaHUS! (PUINYECKUX SIBICHHM: AJIEKTPOMArHUTHAs
UHIYKIUS, CAMOUHYKIIMS, PE30HAHC, UHTEpPEPEHIIMs BOJIH, AUpaKLus, AUCTIEPCHUs,
MOJTHOE€ BHYTPEHHEE oTpakeHue, (orornekrpuueckuit addext (poTodaddekt), anbda-
u Oera-pacmajibl g1ep, TaMmMa-u3aydeHue sjaep, pu3ndeckre NPUHIIMIBI CIIEKTPAIIBHOTO
aHanu3a 1 padoThI Jlazepa;

ONpEeIeIIATh HAIPABJICHNUE UHIYKIIMK MATHUTHOTO MOJIsi TPOBOJIHUKA C TOKOM, CHJIBI
Awmnepa u cuibl JIopeHna;

CTpPOUTh H300pakKeHUE, CO37aBaeMO€ IIOCKUM 3E€pPKajoM, TOHKOW JIMH30M, |
pacCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MIPUMEHSTH OCHOBOIOJIATAIOIINE ACTPOHOMUYECKHE MOHATHS, TECOPUU U 3aKOHBI JIJIs1
aHanu3a W OOBACHEHHMsS] (U3MUECKUX TMPOIECCOB, TPOUCXOIANUX B 3BE3MAX,B
3BE3/IHBIX CUCTEMAX, B MEXXTAJIAKTUYECKOMN cpefie; ABUKEHUS HEOSCHBIX TEJ, SBOJIOLUU
3BE31 1 BeenenHoii;

MPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTEN (DU3NUECKUX BEJIMUMH C UCTIOIb30BaHUEM
PSIMBIX U3MEPEHUH, MPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTAThHI
MOJIYYCHHOW 3aBUCHUMOCTH (U3MUECKUX BEIMYUH B BHAE TpadUKOB C Y4ETOM
aOCOJIIOTHBIX ~ MOTPEIIHOCTEH HW3MEPEeHHM, JeNlaTh BBIBOJALI MO  pe3yjibTaTam
UCCIIEIOBAHUS;

IIPOBOJUTH KOCBEHHBIE M3MEpeHUsl (HU3MUECKUX BEIIMYUH, MPU ATOM BBHIOUPATH
ONTUMAJIbHBIA METOJ HM3MEpPEHHUs, OIICHUBATh a0COJIIOTHbIE U OTHOCHUTEIIbHBIE
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHHIA;

IPOBOJMUTH ONBITBI MO TMPOBEPKE MPEAJIOKEHHOW TUIOTE3bl: IUJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHATM3UPOBATH MOJYyYCHHbBIC
pe3yJbTaThl U A€JaTh BBIBOJI O CTATyCE MPEIJIOKEHHON TUIIOTE3bIL;

ONUCBHIBATh METO/IbI MOJIYYEHHUSI HAYYHbIX aCTPOHOMUYECKUX 3HAHUH;

coOmro1aTh IpaBuiIa 0€30MacHOTO TPyAa MPU MPOBEICHNN UCCIIEI0BAHUM B paMKax
y4eOHOr0 HJKCIEePUMEHTa, MPAKTUKyMa U Y4eOHO-UCCIIEIOBATEILCKON M MPOEKTHOM
JEATCIBHOCTH C MCIHOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1aDOpPAaTOPHOTO
000pyI0BaHUS,

pemiath pacdy€THBIC 3a7a4ydl C SBHO 3aJaHHOM M HESBHO 3aJlaHHONM (DU3UUYeCKOM
MOJIETIBIO: HA OCHOBAHUY aHAIN3a YCIOBUS BBIOMPATh (PU3NUECKUE MOJICIIN, OTBEUAIOIIINE
TpeOOBAHMIM 3a7a4M, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJIaTh
bU3MYEeCKUX TEOpU TP KCIIOIH30BAHUM MATEMAaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJAUTH PACUETHl HA OCHOBAaHUU UMEIOIIUXCS JAHHBIX, AHATM3UPOBATh PE3YJIbTATHI U
KOPPEKTHUPOBATH METO/bI PEUIEHUS C YYETOM MOITYUYEHHBIX PE3YJIbTaTOB,;

permaTh KauyeCTBEHHbBIE 3a/aud, TPeOyrolue NPUMEHEHUS 3HAHWW W3 Pa3HbIX
pa3zenoB Kypca (U3MKH, a TaKkKe HWHTErpallMi 3HAHWK W3 JAPYrUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 I1IMKJA: BBICTPAUBATh JIOTMYECKYIO LEMOYKY PACCYKICHUM
C OTOPO¥ Ha N3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3HUECKUE SIBJICHHUS;

WCIIOJIh30BaTh TEOPETUYECKUE 3HAHUSA i1 OOBSICHEHHS] OCHOBHBIX MPUHIIUIIOB
paboThl HU3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJOTUUYECKUX
IIPOLIECCOB;
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OPUBOJUTH MPUMEPHl BKJIAJa POCCUMCKMX U 3apyOekHBIX YUYEHBIX-(U3UKOB
B pa3BUTHE HAYKH, B 00OBSICHEHNE MIPOLIECCOB OKPYIKAIOIET0 MUPA, B Pa3BUTUE TEXHUKU
1 TEXHOJIOTHUM;

aHAJIM3UPOBaTh U OLEHUBATh IOCIEJACTBUS OBITOBOM U IPOU3BOJICTBEHHOU
NEATEIIBHOCTH 4YEJIOBEKAa, CBSI3aHHOM C (PU3MYECKUMH MpolLieccaMH, € MO3ULUN
IKOJIOTMYECKON 0€30MacHOCTH, MPEACTABICHUN O pallMOHAIIBHOM MPUPOIONOIb30BAHNH,
a TaK)Ke Pa3yMHOM HCIOJIb30BaHUM JOCTHKEHUN HAYKH U TEXHOJIOTUH JIJIsl JAIbHENUIIETO
Pa3BUTHUA YEIIOBEUECKOT0 OOIIECTBA;

NPUMEHATh Ppa3uYHbIe CIOCOOBl paboThl ¢  HHPOpMAIHME (U3UYECKOTOo
COJIEp’KaHUsl C UCIOJIb30BAaHUEM COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJIOTHM, IpU
3TOM HCIOJNb30BaTh COBPEMEHHBIE HH(POPMAIMOHHBIE TEXHOJOTMM JJisi TIOUCKa,
nepepaboTKi U NPEAbSBICHUS Y4YEeOHOM W Hay4yHO-TNOMYJSpHOW HH(OpMAaIUH,
CTPYKTYPUPOBAHHUSI M UMHTEpHpeTauud WHGOpMAIMK, MOJIYyYEHHOU U3 pPa3IudHbIX
MCTOYHHUKOB, KPUTUYECKU aHAIU3MPOBATh MOJy4aeMyl0 MH(POPMALIUIO U OLEHUBATH €€
JIOCTOBEPHOCTBH KaK Ha OCHOBE HMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE aHAJIN3a UCTOYHUKA
uH(popmanuu;

OPOSABJIATh OPraHU3ALMOHHBIE W IIO3HABATEIIBHBIE YMEHHUS CaMOCTOSATEIBHOIO
OpUOOpEeTEeHUs] HOBBIX 3HAHWW B MPOIECCE BBINOJIHEHUS MPOEKTHBIX U y4eOHO-
UCCIIEIOBATENbCKUX paloT;

paboTaTh B rPYIIE C UCIOTHEHUEM Pa3IMYHBIX COLUMAIBHBIX POJIEH, TUIAHUPOBATH
paboTy TIpyIIbl, PaUUOHAIBHO PACHpPENEsATh JAEATEIbHOCTh B HECTaHJAPTHBIX
CUTYalUsIX, aJEKBaTHO OLIEHUBATH BKJIAJ Ka)JOr0 U3 YYaCTHUKOB I'PYMIbI B pELICHUE
paccmaTrpuBaeMoi mpoOIeMbl;

MPOSIBJISAITh MOTHUBALIMIO K Oyayiied mnpodeccHoHanbHON — AesATEeIbHOCTHUIIO
CHEUUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.
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10 KJIACC
Haumenosaunue
No KomnuuecTBo OCHOBHBEIE BUEI JIEATEIILHOCTH
pa3ziesioB U TEM [IporpammHoOe coaepkanue
n/n 4acoB oOyJaromuxcs

y4eOHOro IIpeiMeTa

Paznen 1. Hayuynbiid MeTox It

O3HAHUS PUPOABI

1.1

Hayunbiii meton
MTO3HAHUA TPUPOIBI

6

®duszuka — pyHAaMeHTaIbHAs HayKa

o mpupoze. Hayunsiit MeTos mo3HaHus
¥ METOJIBI UCCIICTOBAHMSI (PU3NUECKIX
SIBJICHUM.

DOKCIEPUMEHT U TEOpHs B MPOIECCe
Mo3HaHus npupoasl. HaGmronenue u
AKCIIEPUMEHT B (PU3HUKE.

Cnioco6bl u3mMepenus GU3nIecKux
BEJTUYHH (aHAJIOTOBBIC U ITU(POBHIC
U3MEpPUTETBHBIC PUOOPHI,

KOMIIBIOTCPHBIC TaTYNKOBLIC CI/ICTGMBI).

[TorpenrnocT u3MepeHuit HU3NIECKUX
BEIUYMH (a0CONIOTHAS U
OTHOCHUTEJIbHA).

MopenupoBanue PU3NIECKUX SIBICHUIM
U TIpoIieccoB (MaTepuaabHas TOUKa,
a0COJIFOTHO TBEPIOE TEII0, HacanbHas
J)KUJIKOCTh, UJCaJIbHBIN I'a3, TOUCUHbBIN
3apsin). ['unoresa. dusnyeckuii 3aKoH,

VYyacTue B IUCKYyCCUU O POJIU
(bu3ndecKkoil Teopun B pOPMHUPOBAHUN
npeJICTaBICHUN 0 (PU3NUECKO KapTUHE
MUpa, MECTE (PU3NUECKON KapTUHBI
MUpa B 0011EM psAJly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEICTABICHUIMA
0 MPUPOJIE.

N3ydeHune NOHATUN «TUIIOTE3a»,
«puznueckuii 3aKoH», «puznyeckas
TEOPHUSI».

PaccMmoTpenue rpanui] IpUuMEHUMOCTH
(bU3MYECKUX 3aKOHOB.

CpaBHeHHE U3MEPEHUI (PU3NYECKHUX
BEJIMYMH IIPU TOMOLIM aHAJIOTOBBIX U
U(POBBIX U3MEPUTETHHBIX TPHOOPOB,
HaIrpumep, Mpu U3MEPEHUU CUIIBI TOKA U
HaIPSDKEHUS B LEMU NOCTOSHHOTO TOKa
MIPY MIOMOIIIM AHAJIOTOBBIX U U(POBBIX
U3MEpPUTETHHBIX TPUOOPOB.

40



denepanbHas padouas nporpamma | Pusuka. 10—-11 kiraccs (yriny0aEHHBIN YPOBEHB)

TPaHUILbl €T0 MPUMEHUMOCTH.
dusnyecKas TEOpUs.

Ponb 1 MecTo pusuku B popMUpOBaHUU
COBPEMEHHOW HAYYHON KapTUHBI MUPA,
B IIPAKTHUYECKOM JAEATEIbHOCTH JOIEH

OcBoeHHe CrIocOO0B OLIEHKH
ITOIPEIIHOCTEN H3MEPEHUM.

OcBOeHHE OCHOBHBIX MTPUEMOB PaOOTHI
¢ mudpoBoii TabopaTopueit o Gpu3nke,
HaIpUMep, MPH U3MEPEHUU PUZNIECKUX
BEJIMYUH TIPH MTOMOIITH KOMITBFOTEPHBIX
JATYNKOB

Hroro mo pazaemy 6
Pa3znen 2. Mexanuka
2.1 | Kunematuka 10 MexaHn4ecKkoe IBIKEHUE. [TpoBeeHE KOCBEHHBIX U3MEPECHUI

OTHOCUTENIBHOCTh MEXaHUUECKOTO
nBrkeHus. CucrteMa oTcyéTa.

[Ipsmas u oOpaTHast 3aja4l MEXaHUKH.
Pannyc-BexkTop MaTepuaabHON TOUKH,
€ro NPOEKINU Ha OCH CUCTEMBI
KOOpAuHAT. TpaeKkTopus.
[Tepememnienue, CKOpoCTh (CpeaHss
CKOpPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MATEPUAIIBHOU TOYKH, KX
IIPOEKIMU HA OCH CUCTEMBI KOOPJIUHAT.
CioxxeHue nepemMenieHnil U CI0KEHNE
CKOPOCTEH.

PaBHOMEPHOE M paBHOYCKOPEHHOE
MPSMOJIMHENHOE JBUKEHUE.
3aBUCHUMOCTh KOOPJIMHAT, CKOPOCTH,
YCKOPEHUS U ITyTU MaTepUaIbHON TOUKHU
OT BPEMEHH U HX TpaduKu.

MTHOBEHHOUM CKOPOCTU U YCKOPEHHUS
TeJa, B TOM YHCJIE YCKOPCHUS
CBOOOIHOTO MaJIeHUs, IPOBEICHHUE
HCCIIEIOBAHUS 3aBUCUMOCTEN MEXTY
(bU3NYSCKUMU BeJIMUMHAMU (TTyTH

OT BPEMEHH MPH PAaBHOYCKOPEHHOM
JBI>KCHUH, TIeproia o0panieHus
KOHMYECKOTO MasITHUKA OT €ro
MapaMeTPOB) U OMBITOB 1O IPOBEPKE
MPEITOKEHHON TUIIOTE3BI

MIPU U3YUECHUH PABHOYCKOPEHHOTO
MPSMOJUHEHHOTO JIBHXKCHUS, TBKCHHS
Tesa, OPOIIEHHOTO TOPU30HTAIBHO,
JBIDKCHUS TeJla TI0 OKPYKHOCTH

C IOCTOSIHHOM IO MOJYJIFO CKOPOCTBIO.
OmnpeneneHue abCOMIOTHBIX U
OTHOCHTEJIBHBIX TIOTPEIITHOCTEH
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CBobOoaHOE TazieHne. Y CKOpeHue
cBOOOAHOTO MajieHus. /BrkxeHue Tena,
OpOILIEHHOTO MO/ YTJIOM K TOPU30HTY.
3aBUCUMOCTb KOOPJMHAT, CKOPOCTH U
YCKOPEHHUS MaTEPUAIbHON TOUKHU

OT BPEMEHHU U UX rpapuKH.
KpuBonuneitnoe nBuxenue. [[prmxkeHue
MaTEepUAIIBHON TOYKH IO OKPY’KHOCTH.
VYrnoBas u JInHENHas CKOpoCTh. llepuon
¥ 4acToTa oOpalleHusl.
enTpocTpemuTenbHOE (HOPMAIBLHOE),
KacaTellbHOE (TaHI€HLIUAJIBLHOE) U
IIOJIHOE YCKOPEHNE MaTepUaIbHOU
TOYKH.

TexHuyeckue ycTponcTBa u
TE€XHOJIOTHYECKHE MPOLIECCHI:
CIUIOMETp, ABUKEHUE CHAPSIIOB,
LIETHbIE, [IECTEPEHYATHIE U PEMEHHBIE
nepeaayu, CKOPOCTHbIC TUPTHI

U3MepeHU (PU3NYECKUX BEINYHUH.
OneHka rpaHmIl MOrPEIIHOCTEMH.
N3ydeHne Moaenu CUCTEMBI OTCUETA,
CpaBHEHUE MMyTEU, TPACKTOPHI,
CKOPOCTEN JBUKEHUS OJTHOTO U TOTO ke
TeJla B Pa3HBIX CUCTEMAX OTCYETA.
AHanu3 pa3HbIX CIOCOOOB
HUCCJICIOBAHUS ABVKCHUH.
PaccMmoTpenue nmpeaenbHoro nepexoua
Y U3MEPEHNE MTHOBEHHOM CKOPOCTH.
MonenupoBaHue npeoOpa3oBaHUs
JBHKEHUU C UCIIOJIB30BAaHUEM
MEXaHU3MOB, U3yUEHUE
peoOpa3oBaHus YIIOBON CKOPOCTH

B PELYKTODE.

AHanu3 HanpaBJIeHUs1 CKOPOCTH

IIPU IBH>KEHHH 110 OKPYKHOCTH.
Pemenue pacu€THbIX 3a1a4 C IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3UYECKON MOJIEIBIO C
UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(bopMy KHHEMATHKH.

Pemenne kauecTBEHHBIX 3a/a4,
TpeOYIOLIMX MPUMEHEHUSI 3HAaHU I

0 KHHEMATHUKE.

OObsicHEHUE YyCTpOMCTBA U MTPUHIUTIA
JEUCTBUSI CIIUJIOMETPA, IEMHBIX,
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HIECTEPEHYATHIX U PEMEHHBIX ITepe/iay,
CKOPOCTHBIX JTU(TOB.

OObsicHEHUE IBMKCHUS CHAPSIJIOB.
OmnpeneneHue yclioBUil NPUMEHUMOCTH
Mojienell PU3NUECKHX Tel U MPOLIECCOB
(sBIIEHMI ): MaTepHUaTbHas TOUYKA,
PaBHOYCKOPEHHOE JBUXEHHUE,
cBOOO/IHOE MaJICHUE.

BrinonHenune y4eOHbIX 3a1aHH

Ha aHAJIN3 MEXaHUYECKHUX IPOLECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX ITOJIO’KEHUH U 3aKOHOB
KHHEMATUKU: OTHOCUTEIbHOCTh
MEXaHUYECKOTO JBUKEHUS, (POPMYJIbI
KHMHEMaTHUKHA PaBHOYCKOPEHHOT'O
JBUKEHUs, TpeoOpa3zoBanus ["anumnes
JUISl CKOPOCTH Y IEPEMEILICHHUS.
Hcnons3zoBanue [ T-texnonornii

pHu padoTe ¢ TONOJHUTETbHBIMU
UCTOYHUKaMU UH(POPMALIUU 110 TEME,
VX KPUTUYECKUH aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

2.2

JlnHamMuka

10

[Tepseb1it 3akoH HproTOHA.
NuepruanbHbie CUCTEMBI OTCYETA.

[IprHIMD oTHOCUTENBHOCTH [ anuiies.

Hewuneprimanbabie cucTeMbl OTCUETA
(ompeneneHue, IpuMepsI).

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
PABHOJCHUCTBYIOLIEN CUIT U
K03 dulIeHTa TPEHUS CKOJTBKEHUS,
IIPOBEICHUE UCCIIENOBAHUS
3aBHCUMOCTEHN (PU3NUECKUX BEININH
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Macca tena. Cuia. [TpuHuun
CYNEPIIO3ULINU CHUJL.

Bropoii 3akon Herotona

JUISL MATEPUATIBHOM TOUYKH.

Tperuit 3akoH HeroTOHA 11714
MaTepUAIbHBIX TOUCK.

3aKOH BCEMUPHOIO TATOTEHHUS.
DKBHUBAJIEHTHOCTh T'PaBUTALIMOHHON U
WHEPTHON MaCCBI.

Cuna TsxecT. 3aBUCUMOCTh YCKOPEHUS
CBOOOJTHOTO MaJICHUS OT BBHICOTHI

HaJl TOBEPXHOCTBIO IUIAHETHI U

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

IIepBas kocMHuUeCKasi CKOPOCTb.

Cuna ynpyrocru. 3akoH [ 'yka. Bec Tena.
Bec Tena, nBHKyIerocs ¢ yCKOpeHueM.
Cuna tpenuns. Cyxoe tpenue. Cuna
TPEHUS CKOJILKCHUS U CUJIA TPEHUS
nokos1. Koadgdumuent tpenus. Crna
CONPOTHUBJIEHUS ITPU IBUKEHUHU TETa

B KMJIKOCTH MJIM ra3e, €€ 3aBUCUMOCTb
OT CKOPOCTH OTHOCUTEIIBHOTO
JBH>KCHUSL.

JaBnenue. [ ' napocraruyeckoe
nasienue. Cuna Apxumena.
TexHuuYecKne yCTporucTBa

(cun ynpyroctu, BO3HUKAIOUIUX

B IIPY’KUHE U PE3MHOBOM 00paslie,

OT uX JAedopMalliK) U OIBITOB

O MPOBEPKE MPETI0KEHHON TUITOTE3bI
IIpU U3yYEeHUH JIBUXKEHUS OpycKa

M0 HAKJIOHHOM TJIOCKOCTH, JBUKEHUS
CUCTEMBI CBSI3aHHBIX Tell, Ie(popMaliiu
Te.

OrnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOIPEUIHOCTEN
U3MEpeHU (PU3NIECKUX BEIUNYHUH.
OneHka rpasul HOTPENIHOCTEN.
HccnenoBanue IBUKEHUS CUCTEMBI TET,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOU Yepe3
NErKui OJIOK, NBUKEHUS OpycKa

10 HAKJIOHHOM TUIOCKOCTH

C MepeMEHHBIM KOA(PPHUIIMEHTOM TPEHUS,
JBMKCHHSI TPy3a Ha BAJTy C TPEHHUEM.
HaOmronenne OB eHus Tl

B MHEPITUATBHBIX U HEMHEPIIHATBHBIX
CHUCTEMAax OTCYETA, HAIIpUMEDP, KAYCHUS
JBYX IIWJIMHIPOB UJIK IIApOB Pa3HOM
MacChI C OJMHAKOBBIM YCKOPEHHUEM
OTHOCUTEJILHO HEMHEPIIUATLHOMN
CHUCTEMBI OTCYETA.

N3ydeHne neHTpoOeKHBIX MEXaHHU3MOB.
CpaBHeHHE CUJI TPEHHS TTOKOSI, KAaueHUs
U CKOJIBXKEHHUSI.
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N TCXHOJOTNYCCKHC ITPOLCCCHI:
IMOAIMIHNITHUKH, ABUKCHUC
HNCKYCCTBCHHBIX CITYTHUKOB

Petiennie pacu€THbBIX 33714 C SIBHO
3aJITaHHOM U HESIBHO 3aJJaHHOM
buznuecKoil MOJENbIO

C UCTIO0JIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (HOpMYJ KWHEMATUKHU U JTUHAMUKHU.
Peliennie kauecTBEHHBIX 3aj1a4,
TpeOYIOIUX TPUMEHEHUS 3HaHUI

110 KUHEMATUKE U TMHAMUKE.
OOBsicCHEeHUE YCTPOICTBA U IPUHLIUATIA
JEUCTBUS MOIITUITHUKOB.

OOBsiCHEHUE IBUXKEHUSI UCKYCCTBEHHBIX
CITyTHUKOB.

Onpenenenue yCioBUl MPUMEHUMOCTH
Mozenel (U3NIECKUX TeJ U MPOIIECCOB
(s1BIEHMI): MHEpLIMATIbHASL CUCTEMA
OTCYETa, MaTepuaibHas TOYKa,
abCcomoTHO yrnipyras nedopmarusi.
BrlnonHenune y4eOHbIX 3a1aHHIM

Ha aHaJIu3 MEXaHWYECKUX MPOIIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHUN U 3aKOHOB
JIMHAMUKU: TpHU 3akoHa Hpr0TOHa,
MIPUHIIAI OTHOCUTEILHOCTH [ anures,
3aKOH BCEMUPHOT'O TATOTEHUSI.

Paborta B rpynnax npu o0CyXaeHUN
BOIIPOCOB MEKITPEAMETHOTO XapaKTepa
(manpumep, 1o Teme «JIBrkenue

B IIPUPOJIEY)
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2.3

Craruka TBEpIAOTO
TeIa

AGCOIOTHO TBEPOE TETIO.
[ToctynaTenbHOE M BpalllaTeIbHOE
JIBUYKEHUE TBEPIOTO Tesia. MOMEHT
CHJIBI OTHOCUTEIIBHO OCH BPAalCHUSI.
IInego cumbl. CnokeHue Chil,
MPUWIOKECHHBIX K TBEPIOMY TETY.
LlenTp TsKECTH TENA.

Y ciioBust paBHOBECHS TBEPIOTO TENA.

YcToiunBoe, HEyCTOMYUBOE,
0e3pa3InyHOe pPaBHOBECHE.
TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKHUE MTPOLECCHI:
KPOHILUTENH, CTPOUTEIIbHBIN KPaH,
peléryarbie KOHCTPYKLIUN

IIpoBeneHne uccienoBaHus yCIOBUI
paBHOBeECHS TBEPIOTO Teja, UMEIOIIETO
OCh BpallleHUS; KOHCTPYHUPOBAHUE
KPOHILUTEWHOB U PACUYET CHUII YIIPYTOCTH;
M3YYEHHE YCTOMYMBOCTH TBEPAOTO TENA,
MMEIOUIETO IO/l OTOPHI.

Peuienue pacy€THbIX 3a/1a4 C IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3NYECKON MOJIEIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bopMyJ CTaTHKHU.

Pelienne kauecTBEHHBIX 3a/1a4,
TpeOYIOIIUX MPUMEHEHUS 3HAaHU N

10 CTaTHKE.

OObsicHEeHUE YCTPONUCTBA U MIPUHITUIIOB
JIEVCTBHS KPOHILUTENHA, CTPOUTEIBHOTO
KpaHa, peméTyaThIiX KOHCTPYKITUH.
Onpenenenue ycioBUi TPUMEHUMOCTH
Mojenel U3nYecKux Tel: abCOIIOTHO
TBEPAOE TENO.

Brimonnenne yueOHbIX 3a1aHUi
Ha aHaJIU3 MEXaHUYECKHUX MPOILIECCOB

(siBJICHUI) C UCTIOTB30BAHUEM
OCHOBHBIX IOJIOKEHUU U 3aKOHOB
CTaTHKH: YCIIOBUSI PABHOBECHS TBEPJIOTO
Tela
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2.4

3aKOHBI COXpaHCHHUA B
MCXaHHKE

10

NmMnynee MaTepuanbHON TOUYKH,
CHUCTEMBI MaT€pUaIbHbIX TOYEK. LIeHTp
Macc CUCTEMbI MAaTEPUAIbHBIX TOYEK.
Teopema 0 IBMIKEHUU LIEHTPA Macc.
NmMmnysbe cuibl 1 NI3MEHEHUE UMITYJIbCa
Tena.

3aKOH COXpaHEHHUS UMITYJIbCA.
PeaktuBHOE 1BHXKEHUE.

MoMeHT nmnysibca MaTepUaJIbHOU
TOYKH. [IpeacrasiieHre 0 COXpaHEHUH
MOMEHTA UMITYJIbCA B IEHTPAIBHBIX
IOJISX.

PaboTa cusel Ha MajJOM ¥ Ha KOHEYHOM
nepemetiennu. I'paduueckoe
peacTaBlIeHUE Pa0OTHI CUIIBI.
MoHOCTE CUJIBI.

Kunernueckas sHeprus MmaTepuaibHON
Touku. Teopema 00 U3BMEHEHUH
KMHETUYECKOW SHEPTUHU MaTEPUATBHON
TOYKH.

[ToTeHLMaIbHBIE U HEMOTEHIUAIIBHbBIE
cunsl. [loTeHIManbHas SHEPTUsl.
[ToTeHuManbHast SHEPTUS yIPYTO
nehOpMUPOBAHHON TIPYKUHBI.
[ToreHunanbHast 3HEPrUs TEIa

B OJIHOPOJIHOM IPaBUTALIMOHHOM IIOJIE.
[ToTeHmanbHas SHEPTUs TENa

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
UMITyJIbCa T€Ja, KHHETUYECKON U
MOTEHIIMAIbHON YHEPTUU Tea,
MOIITHOCTH CHUJIbI, IPOBEJACHUE OMBITOB
IO MPOBEPKE MPEJIIOKEHHON TUIIOTE3bI
MIPU U3YYEHUH PAaBHOYCKOPEHHOTO
MPSMOJIMHEMHOTO JBUKEHUS U
B3aMMOJICUCTBUS TEJI.

OrnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIBHBIX MOTPEIIHOCTEN
U3MepeHu PU3NUECKUX BEIIMUUH.
OueHka rpaHul] HOrPEUIHOCTEN.
[IpoBeneHne 3KCIIEpUMEHTA 1O
CPaBHEHHIO UBMEHEHHUS UMITYJIbCA TETa
C UMITYJILCOM CHUJIbI, UBMEHEHUS
MOTEHIUAIBHOW SHEPTUU MIPYKUHBI

C pabOTOM CUJIbI TPEHHUS.
HccnenoBanre COXpaHEHUsI UMITYJIbCa
MIpU yIPYroM B3aUMOJICHCTBUH,
COXpaHEHUS YIHEPTUU TIPU CBOOOTHOM
MaJICHUH.

Omnpenenenne pabOTHI CUITBI TPEHUS
MIPU IBUKEHUU Teja M0 HAKJIOHHOMN
MJIOCKOCTH.

Hab6nronenue u o0bsacHeHHe
PEaKTUBHOIO JIBUXKEHUSI.

Pemienune pacu€THbIX 3a71a4 C SIBHO
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B TPABUTALMOHHOM I10JI€ OJJTHOPOAHOTO
mapa (BHyTpH U BHE 1apa).

Bropas kocmudeckast CKOpOCTb.

TpeTbst KocMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HETIOTEHITMATBHBIX CHII

C U3BMEHEHUEM MEXaHUYECKOW SHEPTUU
CUCTEMBI TeJl. 3AKOH COXPAHECHHUS
MEXaHUYECKOU SHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHMUS.
YpaBHeHue bepHyiuu 11 uaeaabHOU
YKUJIKOCTHU KaK CJIEIACTBUE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOU YHEPTUH.
TexHuueckue yCTporucTBa u
TEXHOJIOTUYECKUE MPOLECCHI: JBUKECHHE
paKeT, BOJOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, THPOCKOT, (PUTypHOE KaTaHue
Ha KOHbKax

3aJITaHHOM M HESIBHO 3aJaHHOU
buznuecKoil MOJENbI0

C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJTT MEXaHUKHU.

Pemenne kauecTBEeHHBIX 3a/a4,
TpeOYIOIIKX MPUMEHEHUS] 3HAaHU I

10 MEXaHUKE.

OObsicCHEHUE IPUHLUIIOB IEUCTBUS
BOJIOMETA, KONEpPA, MPYKUHHOTO
MUCTOJIETA, THPOCKOIIA.

OOBbsicHEHUE ABUKEHUS PAKET,
(GUrypHOTO KaTaHus Ha KOHbKaX.
Onpenenenue yCioBUl MPUMEHUMOCTH
Mozelel (PU3MIECKUX TeJ U MPOLIECCOB
(stB7IeHMIT): aOCONIOTHO YIIPYTO€ U
a0COJIFOTHO HEYNIPYTO€ CTOJIKHOBEHMUSI.
BerlinonHenne y4eOHbIX 3a1aHHM

Ha aHaJIN3 MEXaHMYECKUX MPOIIECCOB
(s1BJIEHUI) C UCTIOJIB30BAHUEM 3aKOHOB
COXPaHEHUS B MEXAHUKE: 3aKOHBI
COXpaHEHUS UMITYJIbCa U MEXaHUYECKON
SHEPTrHUH, CBSI3b PaOOTHI CUIIBI C
U3MEHEHUEM MEXAHUYECKOW SHEPTHH
Tena.

Ucnonb3oBanue | T-rexHonoruii npu
paboTe C NOMOTHUTEILHBIMU
MCTOYHUKAMU MH(OPMAIUU 110 TEME,
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MX KPUTUYECKUM aHAIU3 U OLICHKA
JIOCTOBEPHOCTH

Hroro no pazneny

35

Paznen 3. MouiekyasipHasi pu3nKa ¥ TEPMOAMHAMHUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KUHETHYECKOU
TEOpUHU

15

OCHOBHBI€ MOJOKEHUS MOJIEKYJISIPHO-
kuHetnyeckout Teopun (MKT), ux
onbITHOE 00ocHOBaHue. [luddysus.
BpoyHnoBckoe nBmxeHue. Xapaktep
JBIKEHUS U B3aUMOJCHCTBUS YaCTHI]
BellecTBa. Mozenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI U
00BSICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX Mojeler. Macca u
pa3Mepsl MOJIEKYJT (aATOMOB).
KonunuectBo BemecTsa.

IToctostnHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u
cniocoOrI €€ n3mepenus. [1lkana
temneparyp Llenbcus.

Mopenb uaeanbHOro rasa

B MOJICKYJISIPHO-KUHETUUYECKOUN TEOpUU:
YaCTHUIIbI Ta3a JIBHXKYTCSI XaOTUYECKHU U
HE B3aUMOJICHCTBYIOT APYT C IPYTOM.
["a30BbIC 3aKOHBI. Y paBHECHUE
MenneneeBa—Kaneiipona. AGcomoTHast
TeMreparypa (IKaga TeMIeparyp
KennrBuna). 3akon [lanpToHAa.

IIpoBeneHne n3MepeHnii mapameTpoB
rasza, IpoBeJICHUE UCCIICA0BAHMMI
3aBHCHUMOCTEH (PU3NYECKUX BEJIUUUH U
OMBITOB M0 MPOBEPKE MPEITOKEHHON
TUIOTE3bI [IPU U3YYEHUH YCTAaHOBJICHUS
TEIJIOBOTO PAaBHOBECHS U U30ITPOLIECCOB
B razax.

OmnpeneneHne aOCOMIOTHBIX U
OTHOCUTEIbHBIX TOTPEIIHOCTEN
U3MEpEeHUH (PU3NUECKUX BEIINYMH.
OneHka rpaHul HOrPENIHOCTEN.
DKcnepuMeHTalIbHAs POBEPKa
YPaBHEHUS COCTOSHUSA UICAIBHOIO ra3a.
N3yuenue Mozenen: JBUKEHUS YaCTHUI]
BEILIECTBA, OPOYHOBCKOTO JBUKEHHUSI.
onbITa llITepHa, KPUCTAIIINIECKUX
PELIETOK.

Pemenue pacu€THbIX 3a1a4 ¢ IBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(bU3NYECKOM MOJIETBIO C
UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
bopMy MOJEKYISIPHOU (PU3UKH.
Pemenue kayeCcTBEHHBIX 33]1a4,
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N3onpoueccsl B naeaapHOM rase

C IIOCTOSIHHBIM KOJINYECTBOM BELIECTBA.
['paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

CBs13b MEXy JaBICHUEM U CpEIHEN
KUHETUYECKOW YHEPTUEH
IMOCTYNATEIBHOIO TEMJIOBOTO ABUKEHHUS
MOJIEKYJI HJI€AIbHOIO ra3a

(OCHOBHOE ypaBHEHHUE MOJIEKYJISPHO-
KUHETUYECKON TEOPUU UICATHBHOTO
rasa).

CBs13b a0COJIIOTHOM TEMIIEPATYPBI
TEPMOJNHAMHUYECKON CUCTEMBI

CO CpeaHEeW KNHETUYECKON dHEepruen
IIOCTYIATEIBHOIO TEIIOBOTO JBUKEHUS
e€ yacTuLl.

TexHuyeckue ycTponcTBa u
TEXHOJIOTUYECKUE TIPOLIECCHI:
TEPMOMETp, OAPOMETP, MOTyUEHUE
HAaHOMAaTepHaJIOB

TpeOYIOIIKUX MPUMEHEHUSI 3HAaHU N

10 MOJIEKYJISIPHOH (pU3HKeE.
OOBsiCHEHUE YCTPOUCTBA U TIPUHITUTIA
JEUCTBUSI TEPMOMETPA, OapoMeTpa.
OOBbscHEHHUE MOTyYeHUs
HaHOMATEPUAJIOB.

Ornpenenenue ycloBHil MIPUMEHUMOCTH
Moienel (U3NYEeCKUX T U MPOIIECCOB
(s1BJIEHMI): MOJIeNIe ras3a, )KUJIKOCTH U
TBEPIOTO (KPUCTAINIMUECKOTO) Tea,
MJICaJIbHOTO rasa.

Brimonnenue yueOHBIX 3a1aHUN

Ha aHaJIU3 TEIUJIOBBIX IIPOLECCOB
(sIBJIEHUI) C UCTIOJIB30BAHUEM
oCHOBHBIX noJjioxkeHnit MKT u 3akoHOB
MOJIEKYJIIPHOM (PU3UKH: CBSI3b JaBICHUS
WJICaJIbHOTO Ta3a Co CpeaHen
KUHETUYECKOU YHEPTUEN TETIIOBOTO
JIB>KEHUS U KOHIIEHTpalLUen ero
MOJIEKYJI, CBSI3b TEMIIEPATYPHI BELIECTBA
CO CpEOHEN KNHETUYECKON DHEpPrueu
TEIJIOBOTO JBUKEHHUSI €r0 YaCTHII,
CBSI3b JIABJICHUS UJICATHHOTO rasa

C KOHLICHTPALIMEN MOJIEKYJ U €TI0
TEeMIIEpaTypoi, ypaBHEHHUE
MenpaeneeBa—Kianelipona

50




denepanbHas padouas nporpamma | Pusuka. 10—-11 kiraccs (yriny0aEHHBIN YPOBEHB)

3.2

TepmoauHamMuka.
TemnoBbIe MaIMHEI

20

Tepmoaunamuueckas (T/l) cucrema.
3azaHue BHEIIHUX YCIOBUI

JUISL TEPMOAMHAMUAYECKON CUCTEMBI.
BHeninue u BHyTpeHHUE apaMeTpPhI.
[TapameTpbl TEpMOTMHAMHUYECKOU
CUCTEMBI KaK CpEHUE 3HAUCHUS
BEJINYMH, OIIUCHIBAIOIINX €€ COCTOSIHUE
Ha MHUKPOCKOIIMYECKOM YPOBHE.
Hynesoe Hayano TepMoaAMHAMHUKMY.
Camonpon3BoibHas penakcanus
TEPMOIMHAMHYECKON CUCTEMBI

K TEILUIOBOMY PaBHOBECHIO.

Mopneinp uaeaibHOro rasa

B TEPMOJIMHAMHUKE — CHUCTEMA
YPAaBHEHHI: ypaBHEHUE
MenneneeBa—Kianerpona u
BBIPAKEHUE ISl BHYTPEHHEN SHEPTUU.
VY cl10BUS MPUMEHUMOCTH 3TOW MOJICIIN:
HU3Kasl KOHLUEHTPALUs YaCTHILL, BBICOKHE
TeMIneparypsel. Beipaxenue

JU1sl BHYTPEHHEW SHEPTUn
OJTHOATOMHOT'O UJI€AJIBHOTO ra3a.
KBazucrarnueckue 1 HECTaTUYECKUE
IIPOLIECCHI.

DOneMeHTapHas paboTa

B TEpPMOJMHAMUKe. Brruncienue
paboThl mo rpaduKy mpoiecca

N3mepenue yaenbHol TEeI0EMKOCTH
pPa3HbIX BEIIECTB, X CPABHEHHUE,
MIPOBEICHUE UCCIIEIOBAHUMN
3aBUCUMOCTEH (U3MUECKUX BEITUIUH U
OTIBITOB T10 MTPOBEPKE MPEIJIOKECHHOMN
TUIIOTE3bI TPU U3YUYEHUHU MPOIECCOB
TeII000MeHa 1 ainabaTHOTO TIpoIecca.
OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEpPEeHUM (PU3NYECKUX BEITUUHH.
OneHka rpaHuIl MOrPEIIHOCTEN.
N3ydeHnne B3auMOCBSA3U YHEPTUH
MEKMOJIEKYJIIPHOTO B3aUMOJICHCTBUS 1
TEMIIEPATYPbl KUTICHUS KUJTKOCTEM.
N3yueHue TennoBbIX ABUTATEIICH

C UCIIOJIb30BaHUEM KOMIBIOTEPHBIX
MOJIEJIEN.

HccnenoBanue pa3HbIX CIIOCOOOB
M3MEHEHUS BHYTPEHHEU SHEPruMu.
Peuienuie pacu€THbIX 33724 C SIBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3nIECKOM MOJIECIIbIO

C UCTI0JIb30BAHUEM OCHOBHBIX 3aKOHOB
U GopMyJT MOJIEKYJIIPHOU (PU3MKH

Y TePMOJUHAMUKHU.

Pemienne kauecTBEHHBIX 3aj1a4,
TPEOYIOMUX MPUMEHECHUSI 3HAHU I
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Ha pV-auarpamme.

Tennonepenaya kak crocod U3MEHEHUS
BHYTPEHHEW HEPTUH
TEPMOJIMHAMUYECKON CUCTEMBI

0e3 coBepiieHus padoTel. KonBekiusi,
TEIUIONPOBOIHOCTD, U3TyUYCHHE.
KonuuectBo TenaoThl. Tem1oéMKOCTh
Tena. Y IeNibHasg U MOJIsIpHas
TETUIOEMKOCTH BEIIIECTBA. Y paBHEHUE
Maiiepa. Y nenbHasi TEIIOTa CTOPAHUS
tToriuBa. Pacyér koaudecTBa TEILIOTHI
npu Temionepenayde. [lonstue

00 amabaTHOM MpoIiecce.

[IepBbIil 3aKOH TEPMOIUHAMUKH.
Buyrpennss sneprus. KonnuectBo
TEIJIOTHI U paboTa Kak MEPbl H3MEHEHUS
BHYTPEHHEW HEPTUU
TEPMOJIMHAMHYECKOU CUCTEMBI.
BTopoii 3ak0H TEpMOAUHAMUKHI

JUJIS1 PABHOBECHBIX MTPOLIECCOB: YEPE3
3aJJaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJIMHAMHYECKOM CUCTEMBI
MPOXOJUT €MHCTBEHHAs anabara.
AOcomoTHas TeMIiepaTtypa.

Bropoii 3aK0H TEpMOAMHAMUKI

17151 HEPABHOBECHBIX MTPOLIECCOB:
HEBO3MOXKHO MEpeAaTh TEIUIOTY

10 MOJICKYJIApHOU (pU3UKe U
TEPMOJIUHAMUKE.

OOBsiCHEHUE YCTPOUCTBA U TIPUHITUTIA
JICUCTBHS XOJIOAUIbHUKA,
KOHJAUIIUOHEPA, TU3EIBHOTO U
KapOHOPaTOPHOIO ABUTATENICH, TApOBOM
TypOUHBI.

OOBsICHEHHUE TIOJTYYCHHUS CBEPXHU3KHUX
TeMIIepaTyp, YTUIU3AIUN «TETIIIOBBIX)
OTXOJ0B C MCIOJIb30BAaHHEM TEIJIOBOI'0O
Hacoca, yTUIn3aluu OMOOPTraHNYeCKOTo
TOILJIMBA JIJIs1 BRIPAOOTKHU «TEILJIOBOM» U
AIEKTPOIHEPTHH.

Brimonnenne yueOHBIX 3a1aHUN

Ha aHAJIMU3 TEIJIOBBIX MPOIECCOB
(sIBJIEHUIT) C UCTIOJIB30BAHUEM
ocHOBHBIX nTonoxeHnit MKT n 3akoHOB
MOJIEKYJIIPHOUN (DUBUKHU U
TEPMOJMHAMMKHM: TIEPBBIN 3aKOH
TEPMOJUHAMUKH, 3aKOH COXPAHCHUS
SHEPTUU B TEIUIOBBIX MPOIECCaX.
Hcnonn3oBanue IT-TexHonorui

pu paboTe ¢ TOMOTHUTEILHBIMH
HMCTOYHUKAMHU MH(POPMAITUH 110 TEME,
X KPUTUYECKHUM aHAIN3 U OIICHKA
JIOCTOBEPHOCTH.

AHau3 U oIleHKa MOCJIEICTBUMI
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oT 0oJiee XOJI0IHOTO TeJla K 0oJiee
Harperomy 0e3 KoMIeHcaluu
(Knaysuyc). HeobpatumocThb
MIPUPOIHBIX MTPOLIECCOB.

[IpuHUMIBI JEWCTBUS TEMIOBBIX MAIIVH.
KIIH.

MakcumanbHoe 3HaueHue KI1/I.

Hukn Kapno.

DKOJIOTUYECKHUE aCIEKThI
UCIIOJIb30BaHUs TEIJIOBBIX ABUTATEIIECH.
TeruioBoe 3arps3HEHUE OKPYKAIOIIEH
cpenpl.

TexHuyeckue ycTponcTBa u
TE€XHOJIOTUYECKHUE TIPOLIECCHI:
XOJIOTUIBHUK, KOHIUIIUOHED,
JIU3EIbHBIN 1 KapOIOpaTOpHBIN
JIBUTATEJIN, TTapoBasi TYpOuHa,
MOJTy4YE€HUE CBEPXHU3KUX TEMIIEpATyp,
YTUIN3ALUS «TEMIOBBIX» OTXOJ0B

C UCIOJIb30BaHUEM TEILIOBOIO HACOCa,
yTHIIU3AIUsE OMOOPTaHUYECKOTO
TOTUTUBA JIJIS1 BRIPAOOTKHU «TETIOBOM» U
AJIEKTPOIHEPTUHU

WCIIOJb30BaHMs TEIJIOBBIX ABUTraTENICH
Y TEIUIOBOTO 3arpsi3HEHUS OKPYKAIOIIEH
Cpelibl C MO3UIIAN SKOJIOTUYECKOHN
0€301MacHOCTH; MPEACTABICHUIA

0 PalMOHAIIBHOM ITPUPOAOTIOIB30BAHUN
(B mIpo1iecce moATOTOBKH COOOIICHHH,
BBITIOJTHEHUW TPYNIOBBIX MPOEKTOB)

3.3

ArperaTHbie
COCTOSIHUSI BEILIECTBA.
@da30BbIC IEPEXOABI

14

[TapooGpazoBanre 1 KOHICHCAIIHS.
Hcmapenue u kurienue. Y neibHas
TeIJI0Ta MapooOpa3OBaHMUS.
Haceimiennbie 1 HEeHACBIIEHHBIE TTAPHI.

Habmtoienue cBONCTB HAChIIIEHHBIX
NapoB, MAIbIX AehopMalnii,

MPOBEICHNE KOCBEHHBIX U3MEPEHUI
yAEJIbHOM TEIUIOTHI IJIaBJICHUS JIbJA,
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KauecTBeHHas 3aBHCUMOCTD IUIOTHOCTH
Y JaBJIEHUS HACBIILIEHHOTO IIapa

OT TEMIIEPATYPhI, UX HE3ABUCUMOCTh
0T 00bEMa HACHIIIICHHOTO Tapa.
3aBUCUMOCTh TEeMIIEPATypPhl KUTICHUS
OT JIaBJIEHUS B JKHUJIKOCTH.

BraxxaocTs Bo3ayxa. AGCONMIOTHAS U
OTHOCHUTENbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammueckue n
aMmopdHbIe Tesa. AHU30TPONUSI CBOMCTB
kpuctaiuioB. [naBnenue u
KpHUCTaJUIA3alUsA. Y IeJIbHAS TEMIO0Ta
maieHus. Cyonumanus.
Jedbopmarnuu TBEPAOTO TeA.
Pactsxenue u cxxarue. Cnpur. Moayib
IOnra. Ilpenen ynpyrux aedopmarniuii.
TerioBoe pacimmpeHue KUIKOCTEN U
TBEPIBIX TEJ, 00bEMHOE U JIMHENHOE
pacumpeHne. AHrapMOHU3M TETIOBbIX
KOJIeOaHMI YaCTHUIl BEIIECTBA KaK
IPUYMHA TEIJIOBOTO PACIIUPEHUS Tell
(Ha Ka4E€CTBEHHOM YpPOBHE).
[IpeoOpazoBanue sHEPTUU B Pa30BbIX
nepexoax.

YpaBHEHHUE TEIUIOBOrO OajaHca.
[ToBepXHOCTHOE HATSIKEHHUE.
Koaddurment moBepxHOCTHOTO

aOCOJIIOTHOM BJIAKHOCTH BO3/1yXa,
Kod(pureHTa mMoBEpXHOCTHOTO
HaTspKeHus, MoayJia FOHra.

N3y4yenne 3akOHOMEPHOCTEN HCTIApCHHUS
Y KATICHHS )KUJKOCTEH, B TOM YHUCIIE
KHUTICHUS IPY TTOHMKCHHOM JaBJICHUH,
HarpeBaHUs U TUIaBJICHUS
KPHCTaJUTMYECKOTO BEIECTBA,

KAWL PHBIX SIBJICHUHN, CMAaYUBaHMUS.
[IpoBeneHMEe OMBITOB C MBUILHBIMU
TUIEHKAMH.

Hccnenosanne moaenu
HEHBIOTOHOBCKOM KUIKOCTH.
Pemenne pacuéTHbIX 3a71a4 C SBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bu3HYEeCKO MOJIEIBIO

C UCTIOJIH30BaHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJ MOJIEKYJISIPHOU (PU3UKH U
TEPMOIMHAMHUKHU.

Pemenne kauecTBEeHHBIX 33714,
TPEOYIONTUX MPUMEHEHUS 3HAHUM

10 MOJIEKYJISIpHOU (pU3UKE U
TEPMOTMHAMHUKE.

OOBsICHEHUE OCHOBHBIX IPUHIIATIOB
CTPOEHUS KUAKUX KPUCTAILIOB,
MOJIYYeHUS] COBPEMEHHBIX MaTEPUAaJIOB.
Onpenenenue yCiaoBU MPUMEHUMOCTHU
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HaTspKeHus. KanwusapHble SBIICHMUS.
JlaBiieHne o NCKPUBJIEHHON
ITIOBEPXHOCTBIO KUIKOCTH.

®opmyna Jlannaca.

TexHuyeckne yCTpoucTBa u
TEXHOJIOTUYECKHUE MIPOLIECCHI: )KUIKNE
KPUCTAJUIbI, COBPEMEHHBIE MaTEPUAIIbI

Moeel (PU3NIECKUX TEJ U TIPOIIECCOB
(s1BIeHUI): MoJienielt ra3a, >KUJKOCTH U
TBEPJOTO (KPUCTAILUTMYECKOTO) Tea,
UJICAIBHOIO ra3a.

Brinonxnenue yueOHbIX 3a1aHUN

Ha aHAJIM3 TETUIOBBIX MTPOLIECCOB
(sIBJIEHUI1) C UCTIOJIB30BAaHUEM
OCHOBHBIX nToJ10’keHnii MKT 1 3ak0HOB
MOJIEKYJIIPHOUN (DUBUKHU U
TEPMOJUHAMUKU: CBSI3b JaBJICHUS
MJICaJIbHOTO ra3a ¢ KOHIEHTpaKen
MOJIEKYJ ¥ €r0 TEMIEPATYPOH,
ypaBHeHHne MeHnneneeBa—Knaneiipona,
MEPBbIN 3aKOH TEPMOJUHAMHUKHU.
PaboTa B rpynmnax npu o0CyXJ1eHUN
BOIIPOCOB MEXIIPEAMETHOTO XapaKTepa
(manpumep, no Teme « TermmooOMen

B ’KUBOU MPUPOJIEH)

Hroro mo pazaemy 49
Pa3nen 4. JnekTpoaguHaMuKa
4.1 | DnekTpuyeckoe mojie 24 DJIEKTpU3aLMs TEN U €€ MPOSIBJICHUS. [IpoBeneHre KOCBEHHBIX U3MEPEHUM U

DnekTpuueckuii 3apsia. JIBa Buaa
aneKTpudecKkux 3apsaoB. [[poBogHUKNY,
JTUBJIEKTPUKHU U TIOTYIIPOBOJHUKH.
DJIeMEHTapHbBIN AJEKTPUUECKUI 3aps/I.
3aKOH COXpaHEHHUS IIEKTPHUUIECKOTO
3apsja.

OMBITOB IO MPOBEPKE MPEATOKEHHON
TUIOTE3BI IPU U3YYECHHUH
B3aUMOJICUCTBUS 3apSKEHHBIX TE,
3apsa KOHJAEHCaTopa,
MOCJIEIOBATEIBHOTO COEAMHEHUS
KOH/IEHCATOPOB.
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B3aumopericTBue 3aps10B.

Toueunsle 3apsiabl. 3akoH KyioHa.
DiekTpuueckoe nojie. Ero nercteue

HA JJICKTPUYECKUE 3aPsiJIbL.
Hanpsk€HHOCTB 3IEKTPUYECKOTO MOJIS.
[IpoOus1ii 3apsa. Jlunun
HANPSIKEHHOCTH JIEKTPUYECKOTO MOJIA.
OnHOPOAHOE AIEKTPUYECKOE TTOJIE.
IToreHmaIbHOCTD
3JIEKTPOCTATAYECKOrO 1oJisA. Pa3HOCTH
MOTEHIMAJIOB U HAIPS)KEHUE.
[TorenuunanbHas SHEpPrus 3apsaa

B BJIEKTPOCTATUYECKOM MOJIE.
[ToreHunan 3aeKTPOCTATUYECKOTO TOJIS.
CBs13b HANPSYKEHHOCTH TOJISI U pa3HOCTHU
MOTEHIIMAJIOB JJIs1 AJIEKTPOCTATUYECKOTO
noJisg (KaK OJTHOPOJTHOTO, TaK U
HEOJITHOPOJHOTO).

[IpuHUMD cyniepno3uuuu
AIEKTPUYECKUX TTOJIEN.

[Tose Toueunoro 3apsna. [lone
paBHOMEpHO 3apsikeHHOU ceprl. [Tome
PaBHOMEPHO 3apsKEHHOTO 110 00bEMY
mapa. [losne paBHOMEPHO 3apsIKEHHOU
O0eckoHeyHOH TIockocTr. KapTunst
JIMHUM HANPsKEHHOCTU ITUX TIOJIEN U
AKBUITOTEHIIMATBHBIX TOBEPXHOCTEH.

Omnpenenenre aOCOMIOTHBIX
OTHOCUTEIBHBIX TTOTPEIIHOCTEN
U3MepeHU (PU3NYECKUX BEIMYUH.
OueHka rpaHmIl MOrPEeIHOCTEMN.
HaOnronenue npeBpalieHus SHepruu
3apsHKEHHOTO KOHJIEHCATOpa B SHEPTHUIO
U3JIy4YEHHs CBETOINOA, UCCIEOBAHUE
paspsiia KOHJIEHCATOpa Yepe3 pe3ucTop.
N3ydeHune 3aBUCUMOCTH
ANEKTPOEMKOCTH ILIIOCKOTO
KOHJIEHCATOpa OT IUIOLIAAH IJIACTHUH,
PACCTOSIHUSI MEXy HUMH U
JIARJIEKTPUYECKOMN MPOHUIIAEMOCTH.
N3ydeHne KapTuH TUHUN
HaMpsHLKEHHOCTH AJISKTPUUECKOTO MOJIs
TOYEYHOT0 3apsiia, PABHOMEPHO
3apsHKEHHOM cpepbl, paBHOMEPHO
3apsHKEHHOTO TI0 00bEMY 11apa,
PaBHOMEPHO 3apsKEHHON OECKOHEUHOM
MJIOCKOCTH U DKBUITOTEHIIMATIBHBIX
ITOBEPXHOCTEMN.

Pemienune pacy€THbIX 3a/1a4 C IBHO
3aJJaHHOU 1 HESIBHO 3aJITaHHOU
(bU3UYECKOM MOJIETIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bopMyIT SIIEKTPOCTATHKH.

Periennie kauyecTBEHHBIX 3a]1a4,
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[TpoBOAHMKH B 3JIEKTPOCTATHIECKOM
noJie. Y cJI0BUE paBHOBECHS 3apsI0B.
JIMDIIEKTPUKH B DJIEKTPOCTATUIECKOM
noJje. Jlusnekrpudeckas
IPOHUIIAEMOCTh BELIECTBA.
Konpencarop. DneKkTpo€MKOCTh
KOH/IEHCaTopa. DJIEKTPOEMKOCTD
IJIOCKOTO KOHJIEHCATOPA.
[TapamnensHOE COeAMHEHNE
KoHAeHcaTopoB. [locnenoBarenbHOe
COEIMHEHHE KOHJIEHCATOPOB.

OHeprus 3apsPKEHHOT0 KOHIEHCATOoPA.

JIBr>KeHUE 3apsHKEHHOM YaCTULIBI

B OJJHOPOJTHOM 3JIEKTPUUECKOM TIOJIE.
TexHuyeckue ycTporcTBa u
TEXHOJIOTMYECKHUE MPOLIECCHI:
3JIEKTPOCKOIL, JIEKTPOMETP,
3JIEKTPOCTATUYECKAs 3allINTa,
3a3eMJICHHE DJICKTPOIIPHOOPOB,
KOHJICHCATOPbI, FEHEPATOP

Ban ne I'paada

TpeOYIOIUX TPUMEHEHUS 3HaHUN
I10 DJIEKTPOCTATHKE.

OObsicHEeHUE yCTpoicTBa U
IIPUHLINIA JEUCTBUSA DJIEKTPOCKOIA,
AIEKTPOMETPA, KOHJAEHCATOPOB,
reHepatopa Ban ne I'paada.

OObsicHeHue paboThI
AJEKTPOCTATUYECKOM 3aIUTHI,

3a3€MJICHHS JIEKTPOIPUOOPOB.
Omnpenenenue ycloBUil IPUMEHUMOCTH
Mojenel (PU3NYECKUX TeJl: TOYCUHBIN
3apsd, OJHOPOIHOE IIEKTPUUECKOE
ToJie.

BrlnonHenne y4eOHbIX 3a1aHHM

Ha aHaJIU3 JJIEKTPUUYECKHUX MPOLECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHUI U 3aKOHOB
ANEKTPOAMHAMUKU: 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsiia, 3akoH KyrnoHa,
MOTEHIUAJIBHOCTD
ANEKTPOCTATUYECKOTO TOJISI, IPUHIIUIT
CYyHEPHO3ULIUH JIEKTPUUECKUX MOJIEH.
Hcnons3zoBanue [ T-Trexnonorunii

npu paboTe ¢ AOMOJTHUTEIbHBIMU
HMCTOYHUKAMU MH(POpMAIINU IO TEME,
X KPUTUYECKUN aHAJIU3 U OLICHKA
JIOCTOBEPHOCTHU
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4.2

IlocTostHHBII
AIEKTPUUYECKUHN TOK

24

Cuna toka. [ToCcTOSSHHBIN TOK.
YcnoBus CyiecTBOBaHUS MOCTOSSHHOTO

QJICKTPHUYICCKOI'O TOKaA. HMcTouHukM TOKA.

Hanpsioxkenue U u D1C &.

3akoH OMa JiJ14 yyacTKa L.
DIIEKTPUYECKOE COTPOTUBIICHUE.
3aBUCUMOCTb CONPOTHBIICHUS
OJIHOPOJHOTO TIPOBOJIHUKA OT €0
JUTMHBI U TUIOLIAIU [TONIEPEYHOTO
ceyeHus. Y AeIbHOE COMTPOTUBIICHUE
BEILIECTBA.

[TocnenoBarenbHOE, TapaIeIbHOE,
CMEIIIaHHOE COCIMHEHNE TPOBOTHUKOB.
Pacuér pa3BeTBIEHHBIX ATEKTPUUECKUX
uenei. [Ipasuna Kupxroda.

PaboTa 31eKkTpu4ecKoro Toka.
3akoH J[xoynsa-Jlenna.

MOUIHOCTB ANEKTPUUECKOTO TOKA.
TennoBast MOIITHOCTb, BhIJIEIISIEMAast
Ha PE3UCTOpE.

DJIC v BHYTpEHHEE CONPOTUBIICHUE
UCTOYHUKA TOKa. 3akoH Oma

JUTSI TIOJTHOM (3aMKHYTOM)
AJICKTPUYECKOH 1enu. MOIHOCTh

HCTOYHHKA TOKaA. KOpOTKOG 3aMbIKaHUC.

KOH)ICHC&TOP B IICIIX ITIOCTOSAHHOI'O
TOKaA.

[IpoBeneHne NpsAMbIX U3MEPEHUN CHJIBI
TOKA U HAIPSIKEHUsI, KOCBEHHBIX
M3MEPEHUN YIEIBHOTO COTPOTUBIICHUS,
O/1C u BHYTpEHHETO CONPOTUBIICHUS
HMCTOYHUKA TOKA, TPOBEACHUE
MCCIIEIOBAHUM 3aBUCUMOCTEN
(U3UYECKUX BEIMYUH U OTBITOB

I10 MPOBEPKE MPEII0KEHHON THIIOTE3BI
IIPU U3YYE€HHUHU LIETIEH TOCTOSIHHOTO
TOKA.

OmnpeneneHue abCOMIOTHBIX U
OTHOCUTEJIbHBIX OTPEIIHOCTEN
U3MEpEeHUH (PU3NUECKUX BEIINYMH.
OneHka rpasul HOTPENIHOCTEN.
N3y4yeHue KOpOTKOro 3aMbIKaHUs
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA
BHYTPEHHETO CONPOTUBJICHHUS.
Pemenue pacu€THbIX 3a71a4 C SBHO
3aJJaHHON U HESIBHO 3aJITaHHOM
(buU3NYECKO MOJENbIO

C HCTIOJIb30BAHHEM OCHOBHBIX 3AKOHOB
1 (hOpMYJT TOCTOSIHHOTO TOKA.
Peliennie kauecTBEHHBIX 3a]1a4,
TpeOYIOMUX MPUMEHECHHS 3HAHUN U
3aKOHOB ITOCTOSTHHOTO TOKA.
OObsicHEHUE YyCTpOMCTBA U MTPUHIUTIA
JEUCTBUS aMIIepMETpa, BOJIBTMETPA,
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TexHuyeckue ycTponucTsa u
TE€XHOJIOTHYECKHE MPOLIECCHI:
aMIIepMETp, BOIBTMETP, PEOCTAT,
CYETYMK DIIEKTPUUECKOU JHEPTUU

peocrtara, C4€TUMKA ANEKTPUIECKOU
DHEPTHUHU.

BrinonHeHnne yuyeOHbIX 3a1aHUI

Ha aHaJIU3 PJEKTPUUYECKUX MPOIIECCOB
(IBJIGHMIA) C UCTIOIL30BAHUEM
OCHOBHBIX TIOJIO)KCHHUIA U 3aKOHOB
ANEKTPOJUHAMUKY: 3aKOHBI OMa

JUISL y4acTKa LENU U I 3aMKHYTOM
AJIEKTPUYECKOM LETH, 3aKOH
Jxoyns—Jlenna.

PaGoTa B rpynmax mpu o0Cyk1eHUN
BOITPOCOB MEXKIPEIMETHOTO XapaKTepa
(Hanmpumep, 1o TeMe « DIEKTPUICCKUE
SIBJICHUSI B IPUPOJIC» )

4.3

ToKM B pa3ianuyHbIX
cpenax

DnekTpuyecKkas MpoOBOJAUMOCTb
Pa3IMYHBIX BELIECTB. DJIEKTPOHHAS
IPOBOJUMOCTB TBEPBIX METAIIJIOB.
3aBUCUMOCTB COITPOTUBIICHUS METAJUIOB
oT TeMriepaTypbl. CBEpXIpOBOAUMOCTb.
DJIEKTPUYECKHAN TOK B BAKyyMe.
CBOMCTBA JIEKTPOHHBIX ITyYKOB.
[TonmympoBonuuku. CoOCTBEHHAS U
pUMECHasi IPOBOJIUMOCTh
NOJIYIIPOBOAHUKOB. CBOMCTBa
p-n-nepexona. [lonynpoBogHUKOBEIE
npuOOPBHL.

DNEKTPUYECKUNA TOK B JIEKTPOIUTAX.

IIpoBeaeHrEe KOCBEHHBIX U3MEPEHUN U
HUCCJIEIOBAHUN 3aBUCUMOCTEN

MEXTy (GU3NISCKUMHU BEIMUNHAMHU
MIPU U3YYEHUHU MTPOIIECCOB MPOTECKAHUS
AJIEKTPUYECKOTO TOKa B MeTaslax,
AJIEKTPOJIUTAX U MOJYIIPOBOIHUKAX.
OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEITHOCTEN
M3MepeHUN (PU3NUSCKUX BEIIMYHH.
OueHka rpanui] MOrPeIIHOCTEN.
Hab6nronenue snexktponusa, u3yueHue u
00BSICHEHHE TTPOBOJIMMOCTH
AIIEKTPOJIUTOB, SKCIIEPUMEHTAIHHOE
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DNIEKTPOIUTAYECKAST TUCCOIUALIS.
DnekTponus. 3akonsl Papaaes

JUISL DJIEKTPOJIN3A.

DJIEKTPUYECKHM TOK B ra3ax.
CamocTosTENBHBIN U
HECAMOCTOATENIbHBIN pa3ps/I.
Paznuunbie TUITBI CAMOCTOSITETEHOTO
paspsana. Mosnaus. [1naszma.
TexHuyeckue ycTporucTa u
MPAKTUYECKOE MPUMEHEHNUE:
razopaspsIHbI€ JIAMIIbI, SJIEKTPOHHO-
JydeBasi TpyOKa, MOJyIIPOBOJHUKOBBIC
npuOOPHL: U0, TPAH3UCTOP,
dboTOIMO, CBETOAMO/I, TaIbBAHUKA,
paduHUpOBaHKE ME/IH, BBITIJIABKA
AITIOMUHUS, JIEKTPOHHAS MUKPOCKOIUS

U3Yy4YEHHUE 3aKOHOB AJIEKTPOJIN3a
Qdapajes.

CHsTHE BOJIBT-aMIIEPHON
XapaKTEePUCTUKHU TUOAA.

CpaBHEHHE TPOBOJUMOCTH METAIIIIOB

Y TIOJIyIIPOBOTHUKOB.

N3ydeHne HCKpOBOTO paspsaa

Y IPOBOJMMOCTH BO3yXa.

Pemenue pacu€THbIX 3a1a4 ¢ IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bu3YECKON MOJIEIBIO C
MCII0JIb30BaHUEM 3aKOHOMEPHOCTEN
MOCTOSIHHOT'O TOKA B Pa3JIMYHBIX CPEIaXx.
Pemenne kauecTBEeHHBIX 3a/1a4,
TPEOYIONTUX IPUMEHCHHS
3aKOHOMEPHOCTEN MOCTOSIHHOTO TOKa

B Pa3JIU4HbIX CpEIax.

OOBbsicHEeHUE YyCTPONCTBA U IPUHLIUIIA
JEHUCTBUS ra30pa3psaHbIX JaMmIl,
ANEKTPOHHO-TY4YE€BOI TPyOKH,
MOJIyTIPOBOTHUKOBBIX IPUOOPOB: AUOAA,
TpaH3UucTopa, (poToanoaa, CBETOIMOAA.
OObsicHEHUE CYTH MPOIIECCOB:
rajibBaHUKH, papUHUPOBAHUS MEJIH,
BBITUUIABKU AJTIOMHUHUSL, SJIEKTPOHHOM
MUKPOCKOIUH

Hroro no pazneny

o4
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Pa3znen 5. ®u3nyecKkuili IPAKTUKYM

5.1 | ®usnueckuit 16 Crioco0b1 3MepeHust GU3NUECKUX [IpoBeneHre KOCBEHHBIX H3MEPEHMI,
MPAKTUKYM BEJIMYHH C HCIIOJIb30BaHHEM UCCJIEJOBaHUM 3aBUCUMOCTEN

aHaJIOTOBBIX U IU(PPOBBIX ¢u3nUecKux BeITUYMH, IPOBEPKA
M3MEPUTENbHBIX TPUOOPOB U MPEIOKEHHBIX THIIOTE3
KOMIIBIOTEPHBIX JaTUUKOBBIX CUCTEM. (BBIOOp 13 paboT, ONTUCAHHBIX
AOCOTIOTHBIE U OTHOCUTEIBHBIC B TEMaTHYECKUX pa3zerax
MOTPEIIHOCTH U3MEPEHUH (PU3HUECKUX | «YUEHUYECKHUI dKCIIEPUMEHT,
BenurH. OIeHKa TpaHHuIl J1a0opaTopHble pabOThI, IPAKTUKYM)))
MOTPENTHOCTEN

Hroro mo pazaemy 16

PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO 170

YACOB I10 ITPOT'PAMME
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11 KJIACC
Haumenosaunue
Ne KommaectBo OCHOBHBIE BUBI JIEITEILHOCTA
pa3/iesioB U TeEM [TporpammHoe conepxanue
/o 4acoB 00yYaroIIMXCs

y4eOHOro npeaMera

Paszpnen 1. DnexkrpoamaamMuka

11

MarsuTHOE 110J1e

14

B3aumopericTBre NOCTOSHHBIX
MarHuTOB U MMPOBOJHUKOB C TOKOM.
MarnautHOe nojsie. Bektop MarHuTHOM
uHAyKUud. [IpuHun cynepno3uumnu
MAarHUTHBIX TOJIeH. JIMHUM MarHUTHOM
WHYKIHH.

MarauTHoOE 1oJ1e TPOBOJHUKA C TOKOM
(MpsAMOTO TTPOBOJIHUKA, KATYIIIKU U
KpyroBoro Butka). OneIT Dpcresa.
Cuna Amrnepa, e€ HanpaBJICHHE U
MOJYJIb.

Cuna JlopeHnua, e€ HanpaBJIeHHE U
MOZYJIb. [[BH>KeHUE 3apsyKEHHOM
YacTHULBI B OJTHOPOJHOM MarHUTHOM
nosie. Pabota cuiibl JlopeHiia.
MaruuTtHoO€ 110j1€ B BELIECTBE.
deppoMarHeTuKu, napa-

U JIUaMarHeTUKH.

TexHuueckue ycTpoucTsa u
TEXHOJIOTMYECKHUE MPOLIECCHI:
MPUMEHEHUE MOCTOSHHBIX MAarHUTOB,

[IpoBeneHre KOCBEHHBIX U3MEPEHUIMA
cuiIbl AMIiepa, IpOBeJICHUE
MCCJIEIOBAHMS 3aBUCUMOCTEN MEXIY
(bU3MYECKUMHU BETUYMHAMU U OIBITOB
10 MPOBEPKE MPEITIOKEHHOMN TUIOTE3bI
IIPU U3YUYEHHUH JIEUCTBUSA MOCTOSHHOTO
MAarHuTa Ha paMKy C TOKOM,
B3aMMO/ICHCTBUS MPOBOJHUKA

C MarHUTHBIM IOJIEM.

Omnpenenenue aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MepeHU PU3NIECKUX BEIUYHUH.
OneHka rpaHul NOrPENIHOCTEN.
HccnenoBanre MarHuTHOTO MOJIA
MIOCTOSTHHBIX MarHUTOB, CBOMCTB
(beppOMarHeTUKoB.

OnpeneneHue yCiaoBUM MPUMEHUMOCTH
MOJIEIH OJTHOPOTHOTO MAarHUTHOTO
MOJISL.

Onpenenenue HanpaBICHUS] HHAYKIUU
MAarHUTHOTO TOJIsl TPOBOJAHUKA C TOKOM,
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3NIEKTPOMATrHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOJABUTATENb SKOOU, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHULL

cuibl Amriepa u cuiibl JIopeHia.
N3yueHnne kapTUHBI IUHUN UHAYKIIUU
MarHuTHOTO I10JISI ITIOJIOCOBOI'O U
MOJKOBOOOPA3HOTO MOCTOSTHHBIX
MarHuTOB, JJIMHHOTO MPSMOTO
MIPOBOJIHUKA, 3aMKHYTOTO KOJIBLIEBOT'O
MIPOBOJIHUKA, KATYIIKH C TOKOM.
OOBsicCHEHHE B3aUMOCHCTBHS ABYX
MIPOBOJHUKOB C TOKOM, JEUCTBUS CUJIbI
JlopeH11a Ha MOHBI SJIEKTPOJIUTA.
Habmronenue aBMKEHUS MTydKa
3JIEKTPOHOB B MArHUTHOM TIOJIE.
N3yuenue npuHIUIIa 1EHCTBUS
AIIEKTPOU3MEPUTEIILHOTO Mpruodopa
MarHUTOAJIEKTPUYECKON CUCTEMBI.
Pemienue pacu€THbIX 3a1a4 € IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3NIECKON MOJICITBIO

C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dhopmy 1o Teme «MarauTHOE MoJIey.
Pemenue kauecTBEHHBIX 3aJ1a4,
TPEOYIOUTUX MPUMEHEHUSI 3HAHUM

1o TeMe «MarauTHoeE I10JIe».
OOBsicCHEHUE YCTPONCTBA U MPUHITUTIA
JICMCTBUSI DJIEKTPOMArHUTOB, TECTEPA-
MYJIBTUMETPA, FJIEKTPOABUTATENS
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Axobu, yckopuTenen 31eMeHTapHbIX
YacTHL.

OObsicHEHUE MPUMEHEHHSI TOCTOSTHHBIX
MarHuTOB

1.2

DneKTpoMarHuTHas
WHTYKIUS

13

SBNeHNE AIEKTPOMArHUTHON UHYKIIUH.
[ToTok BeKTOpa MarHUTHOM UHAYKIIHH.
OJ1C nnaykuun. 3akoH
AJEKTPOMAarHuTHOM MHAYKUUKU Papajes.
Buxpesoe snektpuieckoe nosie. Toku
dyxo.

OJIC nHAyKUHUHU B IPOBOJAHUKE,
JBIKYIIEMCS] B OJTHOPOJHOM
MarHuTHOM IIOJI€E.

[TpaBuno Jlenna.

NunyktuBHOCTH. KaTymika
WHIYKTUBHOCTH B LIETIH MOCTOSIHHOTO
ToKa. SIBienue camounaykuuu. IJ(C
CaMOUH]TYKIIUH.

DHeprusit MarHUTHOTO TOJISI KaTYIIKH

C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKHUE MPOIECCHI:
WHIYKIMOHHAS MI€4b, COJIEHOU, 3al1uTa
OT DJICKTPU3ALIMH TEJI MIPU JBKCHUU

B MarHUTHOM MoOJie 3eMJIU

[IpoBeneHue nccnenoBaHus
3aBUCUMOCTEH (PU3NUECKHUX BETUYUH U
OTBITOB T10 MPOBEPKE MPEITIOKEHHOMN
TUIIOTE3bI ITPU U3YUYEHUH SIBJICHUS
AIEKTPOMArHUTHOM WHTYKIIUH.
OrnpeneneHue MHAYKIIUA BUXPEBOTO
MAarHUTHOTO TOJISI.

OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJBHBIX MOTPEIIHOCTEN
M3MEpeHUN (PU3NUECKUX BEITUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.
DKCIIEpUMEHTAIIBHOE N3yUYEHHE MTPaBUIIa
Jlenna.

HccnenoBanue sSIBICHUS] CAMOMHIYKIINH,
3aBucuMocT J/]C caMOMHAYKIIUH OT
CKOPOCTH U3MEHEHUSI CHJIbl TOKA B IIETIH.
N3yueHue najaeHusi MarHura

B aJTIOMUHUEBOU (MeIHOM) TpyOe.
COopka MoJIeNu AIEKTPOMArHUTHOTO
reHepaTopa.

Pemienune pacu€THbIX 3a7a4 € ABHO
3aJIaHHON UM HESABHO 3aJITaHHOU
(hHU3UIECKOM MOJICTIBIO

64




denepanbHas padouas nporpamma | Pusuka. 10—-11 kiraccs (yriny0aEHHBIN YPOBEHB)

C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmy1 o TeMe «DNEeKTpOMarHuTHasI
WHITYKITASD.

Pelenne kauecTBEeHHBIX 3aj1a4,
TpeOyIOMIMNX MPUMEHEHUS 3HAHHH

1o TeMe «DJIEKTPOMarHuTHas
WHITYKITASD.

OObsicCHEHUE OCHOBHBIX MPUHIIMIIOB
JEUCTBUS TEXHUYECKUX YCTPONCTB U
TEXHOJOTHYECKHUX MPOIIECCOB, TAKUX
KaK: UHIYKIIMOHHAS TI€4b, COJICHOU/I,
3aIUTa OT DIEKTPHU3AIUH TET

MIPY IBM>KEHUHM B MATHUTHOM T10JI€
3eMIIH.

PaGoTa B rpynmax mpu o0CyX1eHUN
BOTIPOCOB MEXIPEIMETHOTO XapaKTepa
(Hanpumep, O TeEMeE
«INEKTPOMATHUTHBIC SBJICHUS

B IIPUPOJIEY)

Hroro no pazgeny 27

Pa3nen 2. KosiebaHusi 1 BOJIHBI

2.1 Mexanuueckue 10 KonebarenbHast cucrema. [IpoBeneHre KOCBEHHBIX U3MEPEHUH,

KOJIeOaHUs CBoOoaubIe KoJe0aHus. HCCIIEIOBAHUS 3aBUCUMOCTEN MEXTY

I"apMmonnyeckue KoacOaHms. (bU3MYECKUMU BETUIMHAMU U OTIBITOB
KunemaTndeckoe u TMHAMHUYECKOE IO MTPOBEPKE MPEUIOKEHHON TUTTOTE3BI
OnuCcaHue. DHEPreTUYECKOE ONMUCAHUE | IIPH M3YUYCHHH KOJICOaHUH HUTSHOTO
(3aKOH COXpaHEHMSI MEXaHUYECKON NPYKUHHOTO MasiTHUKOB,
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sHepruu). BeIBOJ AMHAMUYECKOTO
OTIFICAaHMS TAPMOHUYECKHUX KOJIeOaHu!
W3 UX YHEPTETUYECKOTO U
KMHEMATUYECKOTO OMTUCAHUS.
Awmmuntyzaa u ¢asa konebanuid. CBsi3b
aMIUTATYbI KOJIEOaHUI MCXOTHON
BEJTMYMHBI C AMIUTATYIaMH KOJIeOaHUH
€€ CKOPOCTH U YCKOPEHUS.

ITepuon n yacTtoTa KoeOaHMIA.
[Tepuon manbix CBOOOIHBIX KOJIEOaHUI
MaTeMaTU4ecKoro MasiTHuka. [lepuon
CBOOOJIHBIX KOJICOaHUI MPYKMHHOTO
MasiITHUKA.

[TonsiTHE 0 3aTyXarONUX KOJICOAHUSX.
Brinyxnennsie kose6anus. Pezonanc.
Pe3zonancHas kpuBas. BinusiHue
3aTyXaHUs Ha BUJ PE30HAHCHOW KPUBOU.
ABTOKOJNICOaHUSI.

TexHuueckue yCTporucTBa 1
TEXHOJIOTUYECKUE MPOLIECCHI:
METPOHOM, YacChl, KAYEJIH, My3bIKaJIbHbIE
WHCTPYMEHTHI, ceiicmorpad

BBIHYKJCHHBIX U 3aTyXaOIIHNX
MEXaHUYECKUX KOJICOaHUH.
Omnpenenenue abCOMOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MEpeHUI (PU3NICCKUX BETNUHNH.
OueHka rpaHul] NOTPEUIHOCTEN.
Hab6nronenue He3aBUCHMOCTH Teproaa
MaJlbIX KoJIeOaHUM rpy3a Ha HUTH

OT aMIUIUTY/IbI.

DKCIIepUMEHTAIbHAS TPOBEPKA 3aKOHA
COXpaHEHUS SHEPTUH TIPU KOJIeOaHUSIX
rpy3a Ha Ipy>XKUHE.

Hab6nronenue pesonanca.
Onpenenenue yCioBUl MPUMEHUMOCTH
MOJIEIN MAaTEMAaTHYECKOI0 MasiTHUKA U
UJI€aTLHOTO MPY>KUHHOTO MasiTHUKA.
Perienne pacu€THbIX 33714 C SIBHO
3aJJaHHON U HESIBHO 3aJITaHHOU
(buU3HYECKO MOJENbIO

C UCIOJIb30BAHHEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «MexaHuyeckue
KOJICOaHUs.

Pemienne kauecTBEHHBIX 3aj1a4,
TpeOYIOMNX MPUMEHECHUS 3HAHU I

o TeMe «MexaHndeckue KoaeOanus.
OOBsicCHEHHE YCTPONCTBA U TIPUHITUTIA
JICCTBUSI METPOHOMA, YaCOB, KA4eJIeH,
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MY3bIKQJIBHBIX HHCTPYMEHTOB,
ceiicmorpada.

Hcnonp3oBanue IT-TexHomorui

1pu paboTe ¢ TOMOTHUTEILHBIMU
HUCTOYHUKAMU WH(OPMAITUH TI0 TeME, UX
KPUTHYECKUM aHAJIN3 U OICHKA
JIOCTOBEPHOCTH

2.2

DJIEKTPOMAarHUTHbHIE
KoJIeOaHus

15

Konebarenbublii KOHTYp. CBOOOAHBIE
ANIEKTPOMATrHUTHBIE KoJIeOaHus

B UJI€aIbHOM K0JIeOaTeIbHOM KOHTYpE.
®opmyna Tomcona. CBsI3b aMIUTUTYAbI
3apsiia KOHAEHCAaTopa C aMIUTUTYA0U
CHUJIBI TOKA B KOJIEOATEIbHOM KOHTYDE.
3aKOH COXpaHEHUS SHEPIUU

B UJI€AIbHOM KO0JIeOaTeIbHOM KOHTYpE.
3aryxaromue 3JeKTPOMarHuTHHIE
Kose0anus. BeiHy X 1eHHbIE
AJIEKTPOMarHuTHbIE KOJIeOaHusl.
[lepemeHnHbI TOK. MOIIHOCTH
NIEPEMEHHOTO TOKa. AMIUTUTYJHOE U
NEHCTBYIOLIECE 3HAYCHHUE CUIIBI TOKA U
HaMpPsHKEHUS IPU pa3iuyHoi popme
3aBUCHUMOCTH MIEPEMEHHOIO TOKA

OT BPEMEHHU.

CunyconanbHbIA TEPEMEHHBIN TOK.
Pe3ucTop, koHAEHCATOP U KaTylIKa
WHIYKTUBHOCTH B IIEMHU

[IpoBeneHre KOCBEHHBIX U3MEPEHUM U
HCCIIEIOBAHUS 3aBUCUMOCTEM
(U3MYECKUX BEJIMUUH MPU U3YUCHUHN
AJIEKTPOMArHUTHBIX KOJICOAHU U 1ieneit
MIEPEMEHHOTO TOKA.

OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MepeHU (PU3NIECKUX BETNYHH.
OneHka rpaHul NOTPEIHOCTEN.
N3yuenue ycTpoicTBa ¥ MPUHIUTIA
nencTBus Tpanchopmaropa.
HaGmroieHue sneKTpoMarHuTHOTO
pEe30HaHca.

N3ydenne ocuuimorpaMm
AJIEKTPOMAarHUTHBIX KOJIEOaHUH.
Peliennie pacu€THbIX 3374 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hU3UIECKOM MOJIECIIbIO

C MCIOJIb30BAaHHUEM OCHOBHBIX 3aKOHOB U
dbopmyI o Teme « INeKTPOMArHUTHBIE
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CHHYCOMJIAIBHOTO MEPEMEHHOTO TOKA.
Pe3onanc TokoB. Pe3onanc
HaIpsKCHUM.

WneanbHblil TpanchopmaTop.
[IpousBoacTBO, nepenayva u
NOTpeOJICHHUE ANEKTPUIECKON SHEPTUH.
DKOJIOTHYECKUE PUCKH

IIPY IIPOU3BOACTBE JICKTPOIHEPTUH.
KynbTypa ncnons3oBanus
3JIEKTPOIHEPTUU B IOBCEITHEBHOU
KU3HU.

TexHuueckue ycTpoucTsa u
TE€XHOJIOTHYECKUE MPOLIECCHI:
3JIEKTPUYECKUN 3BOHOK, TEHEPATOP
IIEPEMEHHOT0 TOKA, JINHUU
aNEKTpoIepenay

KOJICOAHMS.

Perrenne kaueCcTBEHHBIX 3a/1a4,
TpeOYIOMUX MPUMEHCHHS 3HAHU I

1o TeMe «IJEKTPOMAarHUTHBIC
KoJaeOaHUs.

CpaBHEeHHE MEXaHUUECKUX U
AIIEKTPOMATHUTHBIX KOJICOAHUH.
OOBsiICHEHHE YCTPOMCTBA M TIPUHITUTIA
JICVCTBHS IEKTPUYECKOTO 3BOHKA,
reHepaTopa IMepeMeHHOro ToOKa, JTMHUM
AJIEKTpOIIepeaay.

OmnpeneneHue yclIoBHi MPUMEHUMOCTH
MOJIEJIH UJIeaILHOTO KOJIE0ATEILHOIO
KOHTYpa.

AHau3 U OlleHKa MMOCIEICTBUN
HCIIOJIB30BaHUS Pa3IMYHBIX CITIOCOOOB
IIPOM3BOJICTBA DJICKTPOIHEPTUH

C IIO3UIIMH DKOJIOTHUECKOUN
0€30MacHOCTH; MPEeICTABIICHUN

0 PaIMOHATILHOM MPUPOIOTIOIE30BaHUHT
(B mpo1iecce MoaroTOBKH COOOIICHHH,
BBITIOJTHCHUH TPYIIITOBBIX TTPOCKTOB)

2.3

MexaHu4ecKue 1
AIEKTPOMATHUTHBIE
BOJTHBI

10

MexaHnuyecKkre BOJIHBI, YCIIOBUS UX
pactpoctpanenus. [lonepeunsie u
IIPOAOJIbHBIE BOJIHEIL. [lepnon, ckopocTh
pacpoCTpaHEHUs U JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH:

Hab6nronenue o6pa3zoBanus u
pacnpoCTpaHEHUs MONEPEUHBIX

Y TIPOJIOJIBHBIX BOJIH, OTPAXKEHUS U
npesoMJIeHUs, THTEpPepeHIInH

U 1udpakiuy MEXaHUYECKUX BOJIH,
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OTpaXKECHUE, IPEIIOMIICHUE,
uHTepdepeHIus u AudpaKiusl.

3ByK. CKOpOCTBh 3BYyKa. [ pOMKOCTh
3ByKa. Bricora ToHa. TemOp 3ByKa.
[IIymoBO€ 3arpsi3HEHHUE OKPYIKAFOIICH
Cpelbl.

DNEeKTPOMArHUTHBIE BOJIHEI. Y CIIOBUS
U3ITyYEHHUSI DJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opuieHTamus BEKTOPOB

73, E , U B DJICKTPOMAarHuTHOW BOJIHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHue, MPeIOMIICHHE,
noJispu3aius, uHTephepeHIUs U
nudpaxiuys.

[IIkama 37I€KTPOMAarHUTHBIX BOJIH.
[IpumMeneHue 3J1eKTPOMarHUTHBIX BOJIH
B TEXHUKE U OBITY.

HpI/IHI_[I/IHBI paanroCBA3N U TCICBUACHUS.

Pannonoxkamus.

DIJIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYKarOIIEH CPEBI.

TexHuyeckue ycTponcTa u
IPAKTUYECKOE MPUMEHEHUE:
MY3bIKaJIbHbIE UHCTPYMEHTBI, pajap,
pPanMoONpPUEMHHUK, TEJIIEBU30D, AaHTCHHA,
tenedon, CBU-neus, ynpTpazByKoBas
JUAarHOCTUKA B TEXHUKE U MEIULIMHE

aKyCTHUYECKOTO PE30HAHCA, CBSI3H
IPOMKOCTH 3BYKa U BBICOTHI TOHA

C aMIUTUTY0U U 4aCTOTOMN KOJeOaHUH.
N3ydeHne CBOMCTB yJIbTpa3ByKa U €ro
MIPUMEHEHUSL.

HccnenoBanue CBOMCTB
AIEKTPOMArHUTHBIX BOJIH: OTPa’KEHHUE,
MPEJIOMIICHUE, TOJISIpU3aLIUS,
nudpakiys, “HTepdepeHIus.
OOHapyxeHue HHPPAKpPaCHOro U
yAbTPaduOIECTOBOTO U3ITYUYECHUM.
CpaBHEHHE MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX BOJIH.
Onpenenenue yCiaoBUl MPUMEHUMOCTH
MOJIEIU TAPMOHHYECKON BOJIHBI.
Pelienne kauecTBEHHBIX 3a/1a4,
TPEOYIONTUX MPUMEHEHUS 3HAHUM

1o TeMe «MexaHudecKkue u
AIEKTPOMArHUTHBIE BOJIHBI.
N3ydeHne napaMeTpoB 3ByKOBOU
BOJIHBI.

N3yueHnne pacnpocTpaHEeHUs 3ByKOBBIX
BOJIH B 3aMKHYTOM IPOCTPAHCTBE.
OOBsicCHEHUE YCTPONCTBA U TIPUHITUTIA
JEUCTBUS MY3bIKAJIbHBIX THCTPYMEHTOB,
panapa, paIuonpuEéMHIKA, TEIEBU30DA,
anTeHHbl, Tenedona, CBU-neun.
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OOBbscHEHUE YIbTPa3BYKOBOM
JIMarHOCTHKHU B TEXHUKE U MEIHUIINHE.
Hcnons3oBanue IT-Trexnonorui

1pu paboTe ¢ TOMOTHUTEILHBIMU
HUCTOYHUKAMU WH(OPMAITUH 110 TEME,
WX KPUTUYECKUU aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH.

AHau3 " OlleHKa OCJIEICTBUMN
ITYMOBOTO Y 3JIEKTPOMarHuTHOTO
3arps3HEHUS OKPYKAIOIICH cpeibl

C IIO3UIIMH DKOJIOTHUECKOUN
0€3011aCHOCTH; TIPEICTABICHUIN

0 palMOHAJIBLHOM MPUPOIONIOIL30BAHUHI
(B mporiecce MoAroTOBKK COOOIIEHUH,
BBITIOJIHEHUHU TPYIIIOBBIX ITPOEKTOB)

2.4

Onrtuka

25

[IpsiMonuHEHOE pacpoCTpaHEHUE

CBETa B OJIHOPOJIHOM cpene. JIyu cBera.

To4eyHbIN HICTOYHUK CBETA.
OtpaxeHue cBeTa. 3aKOHbI OTPAXKECHUS
cera. [locTtpoenue nzoopakeHuit

B TUI0CKOM 3epkaie. Chepruueckue
3epKarna.

[Ipenomiienue cBeta. 3aKOHBI
npeoMIIeHUs cBeTa. AOCOJIFOTHBIN
MOKa3aTelb MPEIOMIICHUSI.
OTHOCUTENBHBIN TOKA3aTEh
npenomiieHus. [IoCTOSTHCTBO 4acTOThI

HaoOmronenne onTUUecKux sIBICHUH,
MPOBEJICHUE KOCBEHHBIX U3MEPEHU,
HCCIEeI0BaHMS 3aBUCUMOCTEHN
(hU3NYECKUX BEJIMYUH U OTBITOB

10 IPOBEPKE MPEAJIOKEHHON TUITOTE3BI
MIpY U3YYEHUHM SIBJICHUH MPEIIOMIICHUS
CBETa Ha TPaHUIIC pasjelia IByX cpeil,
MIPEJIOMIICHHS CBETAa B COOMpArOIeH 1
PaCCEHBAIOIIEH JIMH3aX, BOJTHOBBIX
CBOMCTB CBeETA.

HabGnrogenue noaHoro BHyTpeHHETO
OTPAKECHUS, U3YUECHUE MOCIIH
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CBETAa U COOTHOLICHUE JJIUH BOJIH
IIPU NEPEXOJE MOHOXPOMATUYECKOTO
CBETAa Uepe3 IPaHully paszeiia IByX
ONTUYECKUX CPEL.

Xon mydyen B mpusMe. [lucnepens cera.
CnoxHblit cocTaB 6emoro ceeta. L{BeT.
[TonHOE BHYTpEHHEE OTPAXKEHHUE.
[IpenenpHbIN yroJ NOJIHOTO
BHYTPEHHETO OTPAXKEHUSI.
CoOuparoiye 1 paccerBarOIINe JTUH3bI.
Tonkas nuH3a. DOKYyCHOE PaCCTOSHUE U
ONTUYECKAs CUJIa TOHKOM JIMH3BI.
3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS
TOHKOM CheprUueCcKOil INMH3BI OT €€
F€OMETPHUU U OTHOCUTEIIBHOTO
IIOKa3aTes IPEIOMIICHHUS.

dopMyia TOHKOW JTMH3BI. Y BEJIIMUECHUE,
JTaBaeMoO€ JIUH30M.

Xon yqa, TpoImeAIIero JIMH3Y MO/
IIPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontruueckom ocu. [loctpoenue
U300paKEHUN TOUKH U OTPE3Ka MPSIMOM
B COOMPAIOIINX U PACCEUBAIOIITUX
JIMH3aX U UX CUCTEMAX.

OnTtuyeckue npudopsl. Pazpemarorias
crocoOHOCTh. ['11a3 kak onTrueckas
cucTeMa.

CBETOBO/IA.

[Tonyuenne n300pa’keHUS B CUCTEME
13 IJIOCKOTO 3€pKaJia U JINH3BI,

B CHCTEME U3 JBYX JINH3.
KoHcTpyrpoBaHue TeIeCKOMUYECKUX
CHUCTEM.

N3ydenue nossipusanuu CBeETa,
OTPaXEHHOTO OT MOBEPXHOCTU
JMRJIEKTPUKA, U3yUYCHHE
HHTep(PEePEeHITNH JIa3ePHOTO U3TYyUCHHS
Ha JBYX IIEJISX.

[TonyueHue crieKTpa U3IyueHHs
CBETOJIMO/a IIPU MOMOIIU
TU(PaKIIMOHHON PEIIETKH.

Petienne pacu€THbIX 3a71a4 C SIBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(hbU3UIECKON MOJICIIBIO

C MCIIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB U
dhopmyi o TeMe «OnTHKay.

Pemenne kauecTBEHHBIX 3aj1a4,
TPEOYIONTUX MPUMEHEHUS 3HAHUM

1o Teme «ONTHKaY.

[TocTpoeHue u pacuét n300paKeHUM,
CO3/IaBAEMBIX IJIOCKUM 3€PKaJIOM,
TOHKOM JIMH30U.

Onpenenenue ycioBUi NPUMEHUMOCTH
MOJICJIA TOHKOM JIMH3BI; TPaHHII
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[Ipenenbl npUMEHUMOCTH
F€OMETPUYECKON ONITHKHU.

Bonnosas ontuka. MaTtepdepenmms
cBera. KorepeHTHbIE HICTOYHUKH.
VYcaoBus HaOM0IEHNS MAKCUMYMOB U
MUHHUMYMOB B UHTEp(PEpEHIIMOHHOMN
KapTUHE OT JIBYX KOT€PEHTHBIX
MCTOYHHUKOB. [IpuMepsI Kiraccuyeckux
UHTEP(HEPEHIIMOHHBIX CXEM.
Hudpakuus ceera. JuppakuuonHas
pemérka. Y cioBue HaOIIOAeHUS
TJIABHBIX MAKCUMYMOB IpU MaJICHUH
MOHOXPOMaTHYECKOTO CBETA

Ha TUGPAKIIMOHHYIO PEIIETKY.
[Tonmapu3zanus ceera.

TexHnueckue yCTpoucTBa 1
TEXHOJIOTHYECKHE MTPOLIECCHI: OUKH,
JyTia, IepucKom, goTroarnmapar,
MUKPOCKOII, MPOEKLIMOHHBIN anmnapar,
IPOCBETJIEHNE ONTHKH, BOJIOKOHHAS
ONTHKA, TUPPAKIIMOHHAS pEeHIETKA

MPUMEHUMOCTH F€OMETPUUYECKOMN
OTITHKH.

OObsicHeHue 0COOCHHOCTEHN MPOTEKAHUS
ONTUYECKUX SABJICHUI: UHTEP(DEPECHIINH,
T paKkIum, TUCIEPCUH, TTOTHOTO
BHYTPEHHETO OTPaKEHUSI.

OOBbscHEHUE YyCTPONCTBA U IPUHIIUIIA
JIEUCTBUS OYKOB, JIYIIBI, IEPUCKOIIA,
¢dboToanmnapara, MUKPOCKOTIA,
MIPOEKIIMOHHOTO afmapara,
TU(paKIIMOHHON PEeETKU, BOTIOKOHHOM
OTITHUKH.

OOBsicHEHUE TIPOCBETIICHUS ONTHUKH.
PaboTa B rpynmax mpu o0Cyk1eHUN
BOIPOCOB MEXIPEIMETHOTO XapaKTepa
(manpumep, o Teme «CBEeTOBbBIC
SBJICHUS B IPUPOJIEY)

Hroro no pazuneny
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Paznen 3. OcHOBBI clIENMAJILHOM TEOPUHM OTHOCUTEIbHOCTH (naJsee - CTO)

3.1

OcHOBBI
CIIeLIUaJIbHOU TEOpUHU
OTHOCUTEJIBHOCTHU

5

['paHuLIBI TPUMEHUMOCTH KIIACCUYECKON
MeXaHukU. [locTynaTe! crienuanbHON
TEOPUHA OTHOCUTEIIBHOCTH.
[IpocTpaHCTBEHHO-BPEMEHHOMN

[IpoBeneHrE KOCBEHHBIX U3MEPECHUN
UMITYJIbCA U DHEPTUU PEIATUBUCTCKUX
gacTuIl (1Mo ¢poTorpagusiM TPEKOB
3apsHKEHHBIX YaCTHUI] B MATHUTHOM
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uHtepBai. [Ipeodbpazoanus Jlopena.
VY cnoBre NPpUYNHHOCTH.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.
3ameyieHue BpEMEHHU U COKpaleHUE
JUTUHBI.

DHeprus U UMITYJIbC PEISITUBUCTCKON
YaCTHULIBIL.

CBs13b Macchl C SHEPTUEN U UMITYJIBCOM
PENATUBUCTCKON YaCTULIBI. DHEPIUS
IIOKOS.

TexHuyeckue ycTporcTa u
TEXHOJIOTUYECKHUE ITPOLECCHI:

CIIYTHHUKOBBIC HpI/IéMHI/IKH, YCKOPHUTCIIN
3aPAKCHHBIX 9aCTHUIL

roJje).

AHaM3 1 onucaHue GU3NICCKUX
SIBJICHUH C HCTIOJIh30BAaHUEM ITOCTYJIATOB
CIEIUaTbHOM TCOPUH OTHOCUTEIIBHOCTH.
OObsicCHEHUE TIPUHIINIA TCHCTBUS
CIIyTHHKOBBIX TPUEMHUKOB,
YCKOPUTEIICH 3apsHKEHHBIX YaCTHIT

Hroro no pazaeny 5
Pa3znen 4. KBantoBasi pusuk
4.1 KopnyckynsipHo- 15 PaBHOBECHOE TEIIOBOE U3ITYyYEHHE [IpoBeneHnEe KOCBEHHBIX U3MEPEHUM,

BOJIHOBOU JyaJIu3M

(u3nmydeHue abCoMOTHO YEPHOTO TEIIA).
3akoH cMmenieHus: Buna. ['unoresa
[limanka o kBaHTax.

DOTOHBI. DHEPTUS U UMITYJIBC (POTOHA.
dorordpdext. OnpiTer A.I'. CTonerona.
3akonbl hoTodddexra. YpaBHeHHE
OitHmmTeitHa 111 hoTodrddexTa.
«Kpacnas rpanunia» pororddexra.
JlaBneHue cBeta (B 4aCTHOCTH,
JIaBJICHUE CBETa Ha a0COJIFOTHO

HCCJICIOBAHUS 3aBUCUMOCTEN MEXKITY
(bU3NYECKUMU BEIMUMHAMU

MIpU U3y4eHUU siBJieHUs poTodrPdekTa.
OmnpeneneHre aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
M3MEpPEHUN (PU3NUCCKUX BEITUYHNH.
OrneHka rpaHull MOTPEUTHOCTEM.
Pemenre pacu€THBIX 3a7a4 C IBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hU3UIECKON MOJICITBIO
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MOTJIOMIAIOIIYIO U a0COTIOTHO
OTPAXKAIOTYIO TOBEPXHOCTH). OTBITHI
I1.H. JIeGenena.

BonHoBrsle cBoMcTBa yacTull. BoJHbI
ne bpond. JlnuHa BosHel ge bpoiia u
pasMepsl 00JIaCTH JTOKATU3AIUH
JBUKYIIEHCS YACTHULIBI.
KopnyckynsipHO-BOJIHOBOM Jyanu3M.

Judpakuus 37€KTPOHOB HA KpUCTAILIaX.

Crneunduka u3MepeHnii B MUKPOMHUPE.
CooTHoOLIEHNS HEOTIPENEIIEHHOCTEN
I'eiizenbepra.

TexHuyeckue ycTporcTa u
TEXHOJIOTUYECKHE TIPOLIECCHI:
CIIEKTPOMETP, (POTOIIEMEHT,
(oToAaTUNK, TYHHEJIbHBIN MUKPOCKOTI,
COJIHEUHas OaTapesi, CBETOIUO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «KBaHTOBBIE
SIBJICHUS.

Pelenne kauecTBEeHHBIX 3aj1a4,
TpeOYIOMUX MPUMEHECHHS 3HAHUI

1o Teme «KBaHTOBBIE SIBJICHUSD.
Omnpenenenue ycaoBUd MTPUMEHUMOCTH
KBAaHTOBOM MOJIEIIA CBETA.

AHaJIN3 KBaHTOBBIX IPOLIECCOB

C HCMOJIb30BAHUEM YpPaBHEHUS
OuiHmTenHa ag Gporoaddekra,
MPUHIINAIA COOTHOIIEHUI
Heonpenenéunoctu ['eiizendepra.
OObsicHEeHUE NMPUHIINIIA JEHCTBUS
CIIEKTpOMETpa, (PoTOIIEMEHTA,
dboToaTYMKA, TYHHEIEHOTO
MHUKPOCKOIIa, COJTHEYHOU Oarapew,
CBETOJIMO/A.

Hcnons3zoBanue [ T-texHonoruii

py padboTe C TOMOJHUTEITLHBIMU
HMCTOYHUKAMU MH(OpMAIINU 110 TEME,
X KPUTUYECKUN aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

4.2

dusuka atoma

OnBITH 1O HNCCICA0OBAHNIO CTPOCHUA
aToMa. HnaHeTapHasI MOZACIIb aTOMa

Pesepdopna.
[Toctynatst bopa. U3nyuenue u

OmnpeneneHne JUIMHBI BOJTHBI JIA3€PHOTO
U3ITy9CHHS.

HaOmronenue nuHeMYaThiX CIIEKTPOB.
HccnenoBanue CIieKTpa pa3peskeHHOTO

74




denepanbHas padouas nporpamma | Pusuka. 10—-11 kiraccs (yriny0aEHHBIN YPOBEHB)

norjoiieHrue (OTOHOB IIPH MEPeXo/ie
aToOMa C OJTHOTO YPOBHSI DHEPTHUH

Ha IPyTOM.

Bugpl criektpoB. CniekTp ypoBHEHR
SHEPruMu aToMa BOAOPOJA.
CrnoHTaHHOE U BBIHYXKIECHHOE
n3ny4yeHue cseta. Jlasep.
TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKHUE MPOLIECCHI:
CIIEKTPaJIbHBIN aHaINU3 (CIIEKTPOCKOIT),
J1a3ep, KBAHTOBBIM KOMIIBIOTED

aTOMapHOTO BOJAOPOJA U U3MEPEHUE
nocTossHHOU PunGepra.

N3yuenue ycTporcTBa U AEUCTBUS
CYETYMKA HOHU3UPYIOITUX YACTHII.
OmnpeneneHue yclioBUil NPUMEHUMOCTH
Mozenu atoma Peszepdopaa.
OObsicCHEHUE TIPUHIINIA TCHCTBUS
CIIEKTPOCKOMa, J1a3epa, KBAHTOBOIO
KOMITBIOTEPA.

AHan3 KBaHTOBBIX MIPOLECCOB

Ha OCHOBE IIEPBOT0 U BTOPOTO
noctynaros bopa

4.3

du3uKka aTOMHOI'O
a1pa u
3JIEMEHTAPHBIX
JaCTHII

Hyxknonnas monens siapa [ elizenoepra—
NBanenko. 3apsan sapa. MaccoBoe
yuciio sapa. U3oronsl.
PannoaktuBHOCTH. Anbha-pacma.
DONEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacran. ['amma-n3nydeHue.

3aKOH paJuOAKTUBHOIO pacnaja.
PannoakTuBHBIE U30TOMBI B IPUPOJIE.
CBOMCTBA MOHU3UPYIOIIETO U3ITYYCHUS.
Bivsinue pagnoakTMBHOCTH Ha KUBbIE
opranu3mbl. EctrecTBeHHBI QOoH
u3iydenus. JJlozumerpus.

DHeprus CBsA3U HYKJIOHOB B SIAPE.
SAnepubie cuibl. JledexTt maccer spa.
SnepHble peakuuu. [lesieHue U CUHTE3

[IpoBenenne nsmepeHnn
pagnoaKkTUBHOTO (hoHA

C UCTIOJIh30BaHUEM JIO3UMETpa U
HCCJICIOBAHUE TPEKOB YaCTHI]

(10 TOTOBBIM (hoTOTpadusIM).
N3yyenue moriomieHus 0eTa-4acTHIl
ATFOMUHUEM.

Onpenenenue yCiaoBUl MPUMEHUMOCTH
MOJIEJIA aTOMHOTO si/Ipa.

AHanM3 U OnMcaHue SAESPHBIX PeaKIuit
C UCTIOJIh30BAHUEM TTOHSITUN MacCOBOE
YUCJIO W 3apsi Spa, DHEPTHUS CBI3U
spa, 3aKOHOB COXpaHEHUsS 3apAna,
MacCOBOTO YHCJIa M SHEPTHH B SICPHBIX
peakIusX, 3aKOHa PATMOAKTHBHOTO
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anep. Snepusie peaktopsl. [Ipodiembl
YIIPaBJISIEMOT0 TEPMOSIIEPHOTO CHHTE3A.
DKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS
SIEPHON SHEPTETUKH.

MeToabl perucTpanyi U UCCIEI0BAHUS
AJIEMEHTAPHBIX YACTULI.
OyHIaMEHTAIbHBIE B3aNMOJAEHCTBUS.
bapuoHbl, ME30HBI U JIENITOHBI.
[IpencraBnenune o CtangapTHOU
Mojieni. KBapk-TiroOHHAst MOAENb
aJpOHOB.

®u3suka 3a npeaenaMu CTaHgapTHOM
Mogenu. TémMHas maTtepust U TEMHAs
SHEprusl.

EnnncTBO pmznueckoii KapTUHBI MUDA.
TexHuyeckue ycTponcTa u
TE€XHOJIOTHYECKHUE IIPOLIECCHL: JO3UMETD,
Kamepa BuibcoHa, iAepHBIA PEAKTOD,
TEPMOSIAEPHBIN PEAKTOP, ATOMHAS
6omM0a, MarHUTHO-PE30HAHCHAS
Tomorpadus

pacnaja.

OOBsiCHEHUE MPUHITUIIA JICHCTBUS
JI03UMETpA, Kamepbl BunbcoHa,
SJIEPHOTO peaKkTopa, TEPMOSIEPHOTO
peakTopa, aTOMHON OOMOBI, MArHUTHO-
PE30HAHCHOM ToMorpadum.

AHanu3 1 OIleHKa BIUSHHUS
PaIMOaKTUBHOCTHU HA KUBbBIC
OpPTraHU3MBI, a TAKXKE MOCIIEICTBUN
Pa3BUTHSA SACPHOIN IHEPTETUKHU

C IIO3UIIMH DKOJIOTHUECKOUN
0€3011acCHOCTH; TIPEACTaBICHUM

0 pallMOHAILHOM MIPHUPOAOTI0JIL30BAHUN
(B mpo1iecce mOATOTOBKU COOOIIEHUH,
BBITIOJTHEHHUS TPYNIIOBBIX IPOEKTOB)

Hroro no pazuneny

25

Paznen 5. DjeMeHTbI aCTPOH

OMHHM U ACTPOPU3UKH

5.1

DJIEMEHTBI
aCTPOHOMHH U
acTpou3uku

12

DTarnbl pa3BUTHS ACTPOHOMUHMU.
[IpuknagHoe U MUPOBO33PEHUECKOE
3Ha4YeHue acTpoHOMHUH. [[puMEHUMOCTH
3aKOHOB (DU3UKU 1151 OOBICHEHUS

HaOmronenue 38é31H0T0 HEDOA
HEBOOPYKEHHBIM IJ1a30M

C UCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUM TSI OTIPEIEIIEHUS
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MPUPOJIbI KOCMUYECKUX OOBHEKTOB.
MeToabl aCTPOHOMUYECKUX
uccienopanuii. CoBpeMEHHbIE
ONTUYCCKHUE TEIICCKOIEI,
pagruoTEIECKOIIbI, BHEaTMOC(hEepHas
ACTPOHOMMUSI.

Bup 3Bé3nHoro Heba. Co3Be3nus, spKue
3BE3/IbI, INIAHETHI, UX BUAUMOC
JIBIDKCHHE.

Comnneunast cucTema.

Connne. CotHeuHast aKkTUBHOCTb.
Hctounuk sneprum CoiiHia 1 3BE37.
3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKH.
Jlnarpamma «CIEKTPaJIbHBIN KJIAcC —
CBETHUMOCTBY». 3BE3/IbI ITIABHOM
TIOCJIEIOBATEIbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTDY JIJIsI 3BE3]T
IJIaBHOM I10CJI€0BATEIbHOCTH.
BuyTpenHee ctpoeHue 3BE3 .
CoBpeMeHHbIE NPEICTABICHUS

0 MPOUCXOXKJICHUH U 3BoJIIoIMKM CosHIIa
U 3BE3]1. DTambl )KU3HU 3BE3 .
Muieunsii Ilyts — Hama ["anakruxa.
[Tonoxxenue n neuxkenune CoiHIa

B I'amaktuke. TuUnb rajgakTHK.
Pagnoranaktuku u kBa3zapel. UEpHbie
JIBIPBI B SIIpax TAIAKTHK.

MIOJIOJKEHUS HeOECHBIX OOBEKTOB

Ha KOHKPETHYIO J1aTy: OCHOBHbIEC
co3Be3ausi CeBepHOro Noaymapus u
SIPKUE 3BE3IBI.

HaOnronenue B Teneckon JIyHbl, iaHer,
TYMaHHOCTEW U 3BE3/IHBIX CKOIUICHUM.
Y4acTtue B IMCKYCCUU O POJIH
aCTPOHOMMH B COBPEMEHHOM KAPTHUHE
MHpa, B TPAKTUUECKOHN JEATEILHOCTH
YEJIOBEKA U TAJbHEUIIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTHUHU.

IToaroroBka cooOIIEHNH O METOIaX
MOJTYYEHUSI HAYYHBIX aCTPOHOMUYECKHUX
3HAHUM, OTKPBITUAX B COBPEMEHHOM
aACTPOHOMMH.

[IpuMeHeHne 0CHOBOMOJIATAFOIIINX
ACTPOHOMMYECKHUX MOHSTUM, 3aKOHOB U
TEOpUH ISl aHAIU3a U OOBSICHEHUS
(hU3UYIECKUX TTPOIIECCOB, MPOUCXOIAITUX
B 3BE3/1aX, B 3BE3IHBIX CUCTEMAX,

B MEXXTIAaKTUYECKOU Cpejie, IBUKCHUS
HEOECHBIX TEJ, YBOIIOIMU 3BE3] U
Bcenennoi
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Bcenennas. Paciiupenne BeeneHHo.
3akon Xa060mna. Pazberanue rajakTuk.
Teopus bosbioro B3psiBa. PenukroBoe
W3JIy4YEHHUE.

MacmrabHas cTpykrypa BeeneHHoi.
MeraranakTuka.

Hepeiéunbie mpo0sieMbl aCTPOHOMUH

Hroro no pazneny

12

Pa3nen 6. ®u3nyeckuii NPAaKTHKYM

6.1 duznyeckuit 16 Crioco0b1 n3MepeHust GU3NUECKUX [IpoBeneHrEe KOCBEHHBIX H3MEPEHMI,
IPAKTUKYM BEJIMYMH C UCIIOIb30BaHUEM UCCJIEI0BAHUI 3aBUCUMOCTEN

aHAJIOTOBBIX U LIU(PPOBBIX (bu3NYECKUX BEJIIMYMH, IPOBEPKA
M3MEPUTENBHBIX TPUOOPOB U MPEIJIOKEHHBIX TUIIOTE3 (BBIOOD
KOMITBIOTEPHBIX TATYUKOBBIX CHCTEM. U3 padoT, OMMCAHHBIX B TEMATUYECKUX
AOCOTIOTHBIE U OTHOCUTEILHBIE pazzenax «Y4eHUUYEeCKUI SKCIIEPUMEHT,
HOTPELIHOCTH U3MEPEHNN (PU3HUECKUX | TabopaTopHbIe PabOTHI, MPAKTUKYM))
BesMuMrH. OlieHKa TpaHuIl
MOTPEIIHOCTEN

Hroro mo pazaemy 16

Pasznen 7. O6o01aroinee NnoBTopeHmne

7.1 Cucremaruszanus u 15 O06o011eHNE U cUCTEMAaTHU3AIUS VYyacTtue B TUCKYCCUU O POJIH (PUBHUKU U

o0o01IeHne
MIPEAMETHOTO

COJIep KaHMSs U OTIhITa
NEeATETLHOCTH,
PUOOPETEHHOTO
IIpY U3yYCHHUH Kypca

coJlep KaHMs pa3AesioB Kypca
«Mexanukay, «MonexynspHas pu3uka
U TEPMOJMHAMUKAY,
«AnekTpoauHaMukay, «Konebanus u
BOJIHBI», «OCHOBBI CLIEHUAIIBHON TEOPUHU
OTHOCUTEIBHOCTHY, «KBaHTOBas

aCTPOHOMUU B Pa3IMUHBIX cepax
NESITENBHOCTH YEJI0BEKA.
[ToaroroBka cOOOIIEHUN O MECTE
(bu3HYECKOM KapTUHBI MUPa B PAITY
COBPEMEHHBIX MPEICTaBICHUI

0 TIPUPO/IE.
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¢buzukm 10-11
KJIACCOB

puznka», « IEMEHTHI ACTPOHOMUU U
acTpou3uKm».

Ponb pusuku u actpoHOMHUH

B 9KOHOMHMYECKOH, TEXHOJIOTMYECKOH,
COITMAJILHOM W ATUYECKOU cepax
JESATEIIbHOCTH YEJI0BEKA, POJIb U MECTO
(U3MKH U ACTPOHOMUHU B COBPEMEHHOM
HAy4YHOHM KapTUHE MUpPA, 3HAUCHHE
ONMCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENBHOM U TPOrHOCTUYECKON
byHKIMN PU3zndecKoil Teopuu, pob
(¢u3nueckoil Teopur B POPMUPOBAHUU
IpeICTaBICHUN 0 GPU3NYECKON KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI
MHUpa B OOLIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEICTABICHUIN
0 IIpUpPOaE

BelnonHenne yueOHbIX 3aaHui,
JEMOHCTPUPYIOIINUX OCBOEHUE
OCHOBHBIX TIOHATUH, PUINIECKIX
BEJIMYMH U 3aKOHOB Kypca (QU3HUKH
10-11 knaccos

Hroro no pazneny 15
PesepBHOE Bpemst 10
OBILEE KOJIMYECTBO 170
YACOB I10 ITPOTPAMME

IlepeyeHb 3/1eKTPOHHBIX 00Pa30BaTEJIbHBIX PECYPCOB N0 (PU3NKe

http://school-collection.edu.ru/collection EcrecTBenno-HayuHbie skcriepuMenTsl — Pusnka: Komnekust Poccuiickoro 001meo0pa3oBaTebHOTO OpTaia

http://experiment.edu.ru OTkpeIThIi KOJUIeK: DU3nKa

http://www.physics.ru DneMeHTbI: TOMYJISAPHBIA caiiT 0 pyHIaMeHTanbpHOM Hayke http://www. elementy. ru BBeieHHe B HAHOTEXHOJIOTHH
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http://nano-edu.ulsu.ru BupryanbHbIii METOJHYECKUI KaOHMHET yuuTens GU3UKU u acrpoHomun: cait H.H. Tomynunoi
http://www.gomulina.orc.ru BupTtyanbsHblii puzmar-kiacc: 00I1IEropoCKOi CalT CapaTOBCKHUX yUHUTEIEH
http://www.fizmatklass.ru ~ BupTyanbHblii GOHI €CTECTBEHHO-HAYYHBIX u HAy4HO- TeXHHYCCKHUX 3P PekToB «DPdexrrBHas pusnKar

http://www effects.ru I'azera «®usuka» M3narensckoro qoma «IlepBoe centsiops» http:/fiz.1september.ru EcrecTBeHHO-Hay4HAas
mikona Tomckoro
HOJINTEXHUYECKOTO YHHUBEPCUTETA
http://ens.tpu.ru 3anumarensHas Gu3rKa B Bompocax u orBetax: cait B. Enpkuna http://elkin52.narod.ru 3aouHast €CTECTBEHHO-HAyYHAs
mikosna (KpacHosipek):

y4eOHbIC
MaTtepHabl 110 (PU3UKE AJIsI IKOJIbHUKOB
http://www.zensh.ru 3aounast pu3rko-MaTeMaTH4IecKas Koja TOMCKOTro rocy1apcTBEHHOTO YHUBEPCHTETA
http://ido.tsu.ru/schools/physmat 3aounas ¢gusuko-rexuudeckas mkona mpu MOTU http://www.school.mipt.ru MapopmaTuka 1 ¢pusuka: cait
yuurens ¢pusuku u uHpopmaruku 3.3. Illakyposa
http://teach-shzz.narod.ru MupopmamoHHbIe TEXHOJIOTHH B MpenogaBanuu Gusuku: cait 1.51.
OumnnoBoun
http://ifilip.narod.ru MudopmarmonHbie TEXHOJIOTHU Ha ypokax (usuku. MHaTepaktuBHas anumanus http://somit.ru Matepaer-mecro ¢pusnka
http://ivsu.ivanovo.ac.ru/phys Kadenpa busuku MOCKOBCKOTO HHCTUTYTa OTKPBITOrO 00pa3oBaHHUs
http://fizkaf.narod.ru KBauT: HayuHO-TIOMyYJISIpHBIIA PHU3HKO-MaTeMaTHdeckui xkypHan http://kvant.mccme.ru KinaccHas ¢usuka: cait
yaurens ¢pusuku E.A. Banaunoii http://class-fizika.narod.ru KoHnenyu  COBpEMEHHOTO €CTECTBO3HAHUS:

ANEKTPOHHBIN y4eOHUK
http://nrc.edu.ru/est JTabopatopust 00yuenus dpusuku u acrponomrn MCMO PAO http:#physies-iese-ru-JlaypeaTsl HOOCIEBCKO peMUH 1Mo HH3HUKE
http://n-tru/nl/fz Mazepuansrkadenpsl oomeit Gusukun MI'Y um. M.B. JlIomoHOCOBa: ydeOHbIE TOCOOUS, PU3MUCSCKHI TPAKTUKYM, BUICO- H
KOMIbIOTEpHBIE ieMoHcTpanuu http://genphys.phys.msu.ruMarepuassl pusuueckoro pakynbrera Cankr-IlerepOyprekoro
rOCYIapCTBEHHOT'O YHUBEPCHTETA
http://www.phys.spbu.ru/library Mup ¢usuku: nemoHcTparmu Gpuzndeckux kcnepruMentos http://demo.home.nov.ru OGpa3oBaTebHbIC MaTEpUATIBI
no ¢pmuke OTU um. A.D. Modde http://edu.ioffe.ru/edu OGyuaromiue TpexypoBHEBbBIE TeCThI IO pu3uke: caiT B.M. Perenpmana
http://www.physics-regelman.com OnnaiiH-nipeoOpa3zoBarens eauHuil n3mepenus http://www. decoder.ru I[Topran ectecTBeHHbIX Hayk: Du3nka
http://www.e-science.ru/physics ITpoext AFPortal.ru: actpodusmueckuii mopran http://www. afportal.ru ITpoekt «Bcst dpusnka
http://www fizika.asvu.ru Pemenus 3anau u3 yueOHUKOB IO U3MKe
http://www. irodov. nm.ru CaiiT npakTukyromiero ¢pusmka: npenoaasarens Gpuznku N.1.
Bapnamosa
http://metod-f.narod.ru CamorecTrpoBanue mKOIbHUKOB 7-11 KaccoB u abutypuenTos 1o ¢usuke http://barsic.spbu.ru/wwwi/tests Tepmoauramuka:
AJIEKTPOHHBIN yueOHuK 1o pusuke http://fn.bmstu.ru/phys/bib/I-NEF-Ypoku nmo MmonexynspHoit puznke
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