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@denepanbHass  pabodas mporpamMma 1o ydeOHOMy mpeamery «Duzmkay
(yrnyOn€HHbplli ypoBeHb) (mpeameTHas 00yiacTh «EcTecTBeHHO-HAy4YHBIE TPEIMETHI)
BKJTIOUAET MOSICHUTEIBHYIO 3aITUCKY, COIep)KaHne 00yUeHUs, INTAHUPYEMBIC Pe3yIIbTaThl
OCBOCHHMS TIPOTPAMMBI TT0 (PU3HUKE, TEMATHUECKOE TIJIAHUPOBAHME.

[TosicHuTenpHAs 3amucKa OTpaskaeT OOITUE TSN U 3a1a91 (PU3UKH, XapaKTEPUCTUKY
TICUXOJIOTUYECKHUX MPEATIOCHUIOK K €€ M3yYeHHIO 00YyJaroluMUCs, MECTO B CTPYKTYpe
yu4eOHOro IUiaHa, a TakKe IMOAXOIbl K OTOOpY COACpX aHHsS, K OIPEACICHUIO
TUTAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue oOOy4YeHHUsI PpAaCKpbhIBaeT COJEpXKATENbHbIC JIMHUM, KOTOPBIC
npearaTcs Ay 00A3aTebHOTO M3YYEHHUS B KaXK/IOM KJIacce Ha YPOBHE CPEIHEro
obmrero oopasoBaHusl.

[InanupyeMble pe3yiabTaThl OCBOCHHS MPOTpaMMbI 1O (PH3WKE BKIFOYAIOT
JMYHOCTHBIE, METalpeIMETHbIC pe3yJbTaThl 32 BECh NEPHOJ OOYyYEeHHsS Ha YPOBHE
CpemHero o01iero oopa3oBaHus, a TAKXKe MPEIMETHBIE JOCTHKEHUSI 00ydaromerocs 3a
KaXJIbI T0/1 00y4eHUSI.

HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 1o gu3uke Ha ypoBHE CpeHEro 0011ero 0opa3oBaHus pazpaboTaHa Ha
OCHOBE TTOJIOXKEHUM 1 TpeOOBaHUH K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTebHON
nporpammbl, ipeactaBieHHbIXx B PI'OC COO, a Takxke ¢ yuétom QeaepanbHoil paboueit
nporpaMMbl Bociutanus U KoHuemniuu npenogaBanus yaeOHoro npeamera «dusnkay B
oOpasoBarenbHbIX opraHuzanusx Poccuiickoit denepamuu, pean3yrIX OCHOBHBIE
00pazoBarenbHbIE NIPOrPaMMBbI.

[Iporpamma mo ¢usuke ompenenser o0s3aTeNbHOE MPEIMETHOE COJEpKaHuE,
yCTaHaBIMBAET PEKOMEHIYEMYIO TOCIEA0BATEIbHOCTh HM3YyUEHUS TEM H Pa3JIeiioB
yueOHOro nmpeaMeTa ¢ y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKU
y4eOHOro mpoIiecca, BO3pacTHhIX 0COOeHHOCTEN oOyuaromuxcs. [IporpamMmma no gusrke
na€T MpeACcTaBIeHUE O TENSIX, COACPKAHUH, 00IIeH cTpaTernu 00ydeHus, BOCIUTAHUS U
pa3BUTHSL 00YYAIOIIKUXCS CPECTBAaMU yueOHOro mnpeamera «Pu3nka» Ha yriryOJEéHHOM
YpOBHE.

Nzyuenne kypca Gu3MKH yriayOIEHHOTO YpPOBHS MO3BOJIAET pealn30BaTh 3a/laud
npo(hecCHOHANBHOM OpPHEHTAllMU, HAlpPaBJICHO HA CO3JIaHUE YCIOBHUM I MPOSBICHUS
CBOMX HHTEIUICKTYadbHBIX M TBOPUYECKHUX CIOCOOHOCTEH KaKIbIM OOydYaromuMcs,
KOTOpbIE  HEOOXOAMMBI sl  MPOJOJDKEHUS  OOpa3oBaHMs B OpraHM3alMsIX
npoeCCUOHAIHBOTO ~ O0pa3oBaHUsA IO  Pa3IMYHBIM  (PUBUKO-TEXHUUYECKUM U
WH)XCHEPHBIM CIEIUAIBHOCTSIM.

B mporpamme mo ¢usuke ompenenstoTcsl IUIaHUPYyEMble pe3yJbTaThl OCBOCHHUS
Kypca (u3MKM Ha YpPOBHE cpeaHero ooOmero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeaMeTHbIE, IpeaMeTHbIE (Ha yriTyOonéHHoM ypoBHE). HayuHno-metononoruueckoi
OCHOBOI1 17151 pa3paboTKu TpeOOBaHUM K TUYHOCTHBIM, METAIIPEIMETHBIM U MPEAMETHBIM



pe3yapTaTaMm 00y4aroluuxcs, OCBOMBIIUX MporpamMmy no (u3MKe Ha YPOBHE CPEIHETO
oO1rero oOpa3oBaHus Ha YIUIYOJIEHHOM YpPOBHE, SIBJISIETCS CUCTEMHO-JIEATEIbHOCTHBIN
IOAXOJ.

[IporpamMma no pusMKe BKIIOYAET:

TUTAHUPYEMBIE PE3yIbTaThl OCBOECHUS Kypca PU3MKU Ha yrITyOJIEHHOM YPOBHE, B TOM
YuCIIe MPEAMETHBIEC PE3YJIbTATHI IO TO1aM 00yUYEHUS;

coziepkanue yueOHoro npeamera «Ousnka» mo rogam oOy4eHus;

TEMaTUYECKOE TUTAHUPOBAHUE T10 TOAaM O0yUCHHUS.

[Tporpamma no ¢u3uke UMEeT NPUMEPHBINA XapaKTep U MOKET ObITh UCIOJIb30BaHA
YUUTENSIMUA (PU3UKH 1711 COCTABJICHUS CBOMX PaO0OUYUX MPOTPaAMM.

[IporpamMma o ¢pu3KKe MPeIOCTaBISIET BOSMOKHOCTH JIJISl pean3aIiii pa3InuHbIX
METOJMYECKUX TMOJXO0J0B K MPENnojaBaHui0 (U3UKKA Ha YIIIyOJIEHHOM YpOBHE MpU
YCIIOBUH COXPAaHEHHUsI 0053aTeIbHOM YaCTH COAEpKaHUs Kypca.

®du3nka Kak Hayka 0 HauOoJiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTYIAsl B Ka4yeCTBE
y4eOHOro mIpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBI BKJIaJ B CHUCTEMY 3HaHUU 00
okpyxatomem wupe. IkonpHbIE Kypc (QuU3MKH —  cUCTEMOOOpa3yroUui ais
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIBKY (PU3NYECKHE 3aKOHBI JIEKAT B
OCHOBE ITPOIIECCOB U SIBJICHUH, N3y4aeMbIX XUMUEH, Onosioruel, puznueckoi reorpaduei
U acTpoHoMuen. lcrnonb3oBaHWE W aKTUBHOE NpUMEHEHUE (PU3NYECKUX 3HAHUI
OIpENIeNINIIO XapakTep M OypHOE pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTMH B cdepe
DHEPreTUKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, IMOJYYEHHS HOBBIX MAaTepUalioB C
3aJlaHHBIMU cBoMcTBamMu. M3ydueHne (pu3MKu BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa oOydaromierocs, B (QOpMHUPOBAHUE YMEHUN
MPUMEHSITh HAYYHBIM METO/I MO3HAHUS MPU BBIMIOJHEHUN UMU YY€OHBIX UCCIEOBAHUM.

B ocHOBY Kypca (pu3nMKu Ha ypOBHE CpeHEro o0IIero oopa3oBaHus MOJIOKEH Pl
U], KOTOPBIE MOKHO PACCMaTPUBATh KaK MPUHIIUIBI €TO MOCTPOCHHUS.

Hoesn wyenocmumocmu. B COOTBETCTBUM C HEHW KypC SBISETCS JIOTUYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3leioB (M3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHON (DU3UKHU.

Hoesn zenepanuzayuu. B cootBeTCTBUN C HEll MaTepuan Kypca GU3NKH 00beINHEH
BOKpYr (¢usnueckux Tteopuil. Benmymmm B Kypce sBisercs (GOpMHpPOBaHUE
MIPEACTABIICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanusanus NpearIoNaracT HCIOIb30BAHNUE
TYMaHUTAPHOTO MOTEHITMaNa (GU3NIECKON HAYKH, OCMBICIICHHE CBSI3HM Pa3BUTHS (PU3UKHU
C pasBuTHEM OOIECTBAa, a TaKKe C MHUPOBO33PECHUYECKUMH, HPABCTBEHHBIMH U
AKOJIOTUYECKUMHU MTPOOTIEMaMHU.

Hoes npuxnaonou nanpaenennocmu. Kypc usuku yriayOn€HHOrO YpOBHS
MpeAnoiaraeT 3HaKOMCTBO C IIMPOKUM KPYrOM TEXHMYECKUX U TEXHOJIOTUYECKHUX
MPUJIOKEHUN U3YYEHHBIX TEOPUM U 3aKOHOB. IIpu 3TOM paccMarpuBaroTCcsi Ha YPOBHE
00IIMX MPEeCTAaBIEHUN U COBPEMEHHBIC TEXHUYECKUE YCTPONCTBA, M TEXHOJIOTHH.



Hoesn yxkonozuzayuu peannzyercs MoCpeCTBOM BBEICHUS 3JIEMEHTOB COACPKaHUS,
MOCBSIIEHHBIX HSKOJIOTMYECKUM MpOoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C
Pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a Takke 00CYyXACHHUS MpoOJeM parlMOHAIbHOTO
IPUPOIOTIOIB30BAHUS U SKOJOTHUECKON O€30MacHOCTH.

OcBoeHHe cofepKaHusl MporpamMmbl MO (PU3MKE JOJKHO OBITh IOCTPOECHO Ha
NPUHLIUINAX CHUCTEMHO-JEATENIBHOCTHOTO Tonaxona. [lms ¢usmku peanmmzanus 3TUX
OPUHIIMIIOB 0a3upyeTcsi Ha HCIOJIb30BAHUU CaMOCTOSITEILHOTO JKCIIEPUMEHTa Kak
MOCTOSTHHO JAeHCTBYIONIEero (paktopa yueOHOro mpouecca. s yriay6in€HHOro ypoBHs —
3TO CHCTEMa CaMOCTOATEIBHOTO YYEHHUYECKOTO HSKCIEPUMEHTA, BKIIIOYAIOIIETO
(bpoHTaNbHBIE YYEHUYECKHE OMbBITHI MPU U3yYEHUH HOBOI'O Marepuaia, JJabopaTopHbIe
paboThl M paboThl mpakThkyma. [Ipy 3TOM BO3MOXKHBI JIBa CIIOCOOa peaau3aluu
¢uznyeckoro npakTukyma. B nepBom ciydae npakTUKyM IpoBoAuTcs 1100 B KoHIEe 10
u 11 kmaccoB, 0O MOCE IEPBOr0 U BTOPOTO MOIYTOAUN B KaXKIOM U3 ITHUX KJIACCOB.
Bropoii criocobd — 310 mHTErpanus padoT NpakTUKyMa B CUCTEMY JabOpaTOPHBIX padoT,
KOTOpBIE€ MIPOBOASTCS B IpoLecce u3yueHus paszaena (temsl). Ilpu sTtom noa paboramu
NPAaKTUKyMa MOHMMAETCS CaMOCTOATEIhHOE HCCIIEOBAHHUE, KOTOPOE MPOBOAMUTCS MO
PYKOBOJICTBY CBEPHYTOT'0, 0000IMIEHHOTO BUIa O€3 MOIAaroBOi HHCTPYKITHH.

B nporpamme no ¢usuke cuctema yueHHYECKOTO HKCIEPUMEHTA, J1a00paTOPHBIX
paboT M MpaKTHKyMa MpeAcTaBlieHa €IWHBIM MepeyHeM. BbIOOp TemaTuku Ijs 3THX
BUJOB  YUYEHHYECKUMX  MPAKTUUYECKMX pabOT  OCYIIECTBIAETCS  yYaCTHUKAMHU
00pa3oBaTENLHOTO MpoLEecca UCXOAs U3 0COOEHHOCTEW MOYPOUYHOIO IUIAHMPOBAHUSA U
OCHallleHHsI KaOuHeTa (U3MKU, a TakKe C HUCIoJb30BaHMEM obOopynoBanusa lLlentpa
o0pa30BaHMs €CTECTBEHHO HAYYHOI'O M TEXHOJIOTMYECKOro HampaBieHHocTell Touka
Pocra. [Ipu 3TOoM oGecneunBaeTcsi OBJIaJIeHUE OO0YUYaIOIIUMUCS YMEHUSIMH MPOBOIUTH
OpsiMble U KOCBEHHBIE U3MEPEHMSI, UCCIIEJOBAHUS 3aBUCUMOCTEHN (PU3HUECKUX BEIMYUH
¥ TIOCTAHOBKY OTBITOB MO MTPOBEPKE MPEIOKEHHBIX THIIOTE3.

bonbiioe BHIMaHNE yaensieTcs pEIeHr o Pacu€THBIX U KaueCTBEHHBIX 3anad. [Ipu

3TOM JUIsl pacYE€THBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 33J1a4M C SIBHO 3a/1aHHOM M HESIBHO
3aJaHHOW (PU3UYECKOM MOJIENbI0, TIO3BOJSIONIME MPUMEHATh H3yYeHHBIC 3aKOHBI M
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3ieia Kypca, TAK U MHTErpupys IpUMEHEHUE 3HaHUuN
U3 pa3HbIX pas3zaenoB. JlJis KayecTBEHHBIX 3aJlad MPUOPUTETOM SIBISIIOTCS 3aJaHHs Ha
oOBsICHEHUE/TIPE/ICKa3aHne TMPOTECKaHWs (PU3NYECKUX SIBJICHHUM ©  MPOIECCOB B
OKpYXKalomie KU3HU, TpeOyronue BhIOOpA (U3MUYECKON MOJENH JUIsl CUTyaIluu
IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ TpeboBanusimu DPI'OC COO k MaTepuanbHO-TEXHUYECKOMY
obecrieueHn0 y4eOHOTO Tpoiiecca Kypc (PU3MKH YIIIYyOJIEHHOTO YPOBHSI Ha YpOBHE
cpemHero oomiero oopa3oBaHusl TOJDKEH U3ydaThCs B YCIOBUSAX MPEAMETHOTO KaOMHETA.
JleMoHCTpalMoHHOE 00O0py/IOBaHUE (POPMHUPYETCSI B COOTBETCTBUU C MPUHIUIIOM
MUHUMAJIBHON  JIOCTATOYHOCTH U O0ECTHEeuMBaeT IOCTAHOBKY TMEPEYUCICHHBIX
B IIporpaMMe 1o (hU3HUKe KIFOUEBBIX IEMOHCTPAIMH ISl HCCTIETOBAaHUS N3Y4aeMbIX

[



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

JlabopaTopHoe o00oOpynoBaHME JUII  YYCHUYECKHMX  MPAKTUYECKUX  padoT
dbopmupyeTCcsl B BUJIE TEMATUYECKUX KOMIUIEKTOB U 00ECIIEUMBAETCS B pacUETe OJHOIO
KOMILJIEKTa Ha JABYX OOydarmuxcs. TeMaThyeckue KOMIUIEKThI J1abopaTopHOro
000pyI0BaHUS TOKHBI OBITH TOCTPOEHBI HA KOMITJIEKCHOM HCIOJIB30BAHUH aHAJIOTOBBIX
U UU(pPOBBIX MPUOOPOB, @ TAKKE KOMIBIOTEPHBIX HM3MEPHUTENIbHBIX CHUCTEM B BUJC
U PpoBBIX TabOpaTOPHil.

OCHOBHBIMU HeJSAMH U3y4deHUs: (pu3uku B 0O0mEeM 00pa30oBaHUU SIBISIOTCS:

dbopMHupOBaHrE UHTEPECA B CTPEMIICHUS O0YJAIOIINXCS K HAYYHOMY U3yUYEHUIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TMPEICTABICHUN O HAyYHOM METOJAE IO3HAaHWSI H (OopMUpOBaHHE
HCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa H3y4YEeHHs OCHOB
CTPOCHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHWE YMEHUU OOBSCHATH SIBJICHUS C MCIOJIb30BAHUEM (U3UUECKUX
3HAHWHM W HAYIHBIX JT0KA3aTEIbCTB;

dbopMupoBaHUEe TpEACTaBICHUN O ponau GU3UKKA I Pa3BUTHS  APYTHUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE TMPEJCTABICHUNA O BO3MOXHBIX cepax Oyayimield MmpodecCuoHaIbHON
NEeATEeITLHOCTH, CBSI3aHHBIX C (PM3UKOM, TTOATOTOBKA K JAIbHEUIIIEMY 00yYEHUIO B 3TOM
HaIpaBJICHUH.

JlocTikeHne ATUX TIIeJIe O0O0ECIeYMBAETCS PEIICHHEM CIICAYIONIMX 3aaa4d B
mpoliecce u3ydeHus Kypca (GU3uKu Ha ypOBHE CPEAHET0 O0IIero o0pa3oBaHus:

NpUOOpETeHNEe CUCTEMbl 3HAHUK 00 oO0mmX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHUSX, BKIIOYAs MEXaHUKY, MOJEKYISIPHYIO (DU3UKY, DJIEKTPOJAUHAMHUKY,
KBaHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPU3UKHY;

dbopMHupoBaHWE YMEHHUI NTPUMEHSIThH TEOPETUUYECKHUE 3HAHUA ISl OOBSICHEHUS
bu3nUeckux SBICHUW B TPUPOAC W Uil TPUHITHS TPAKTUYECKUX pPEIIeHUN B
MMOBCEIHEBHOM KU3HHU;

OCBOCHHE CIOCOOOB PEIICHHs Pa3IMYHbIX 3a/lad C SBHO 3aJaHHON (HU3HUYECKOU
MOJIEJIbIO, 3a/a4, TTOIPA3yMEBAIOIINX CAMOCTOSITEIHLHOE CO3/TaHne (PU3NIECKON MOIETH,
aJICKBaTHOM yCIIOBHUSM 33/1a4, B TOM YHCIIE 33]1a4 MH)KCHEPHOTO XapaKTepa;

MOHUMaHue (PU3NIECKUX OCHOB U MPUHITUTIOB ACHCTBUS TEXHHUECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPEY;

OBJIAJICHUEC METOJaMU CaMOCTOSITEIbBHOTO IUIAHUPOBAHUS W MPOBEACHUS
(bU3UYEeCKUX IKCIIEPUMEHTOB, aHAJIM3a W WHTEPHpEeTalnk WH()OpPMAIUU, ONpEACIICHUS
JIOCTOBEPHOCTH MOJTYYEHHOTO PE3yJIbTaTa;

CO3JaHUEC YCJIOBHM JUIsl Pa3BUTHS YMEHUH TIPOEKTHO-UCCIICIOBATEIBLCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuTHE MHTEpeca K chepam mpodecCHOHATBHON JESTEIHHOCTH, CBS3AHHOU C
(bU3UKOM.



B cootBerctBuM ¢ TpeboBanusiMu ®I'OC COO yrinyOnEHHbBIN ypOBEHb W3YUYCHHS
yueOHoro npeamera «Pu3nkay Ha YpOBHE CPETHEro OOIIero o0pa3oBaHusl BRIOUpaETCs
00y4JarouMMucs, IAHUPYIOIIMMHU MPOJOJIKEHUE 00pa3oBaHUsl MO CIEHUATBLHOCTIM
(U3UKO-TEXHUYIECKOTO TTPOPIIIS.

OO61iee 4KCIIO YacoB, PEKOMEHJOBAHHBIX JUIsI U3ydeHUsS! (Pu3uku (YriryOJeHHBIN
ypoBeHb) — 340 gacos: B 10 kmacce — 170 gacos (5 wacoB B Heneno), B 11 xmacce — 170
4acoB (5 4acoB B HEJIEIIIO).

[Ipeasiaraemelil B mporpamme 1o (pu3nkKe nepeyeHb Ja00paTOPHBIX U TPAKTUYECKUX
paboT SABJISETCS PEKOMEHAOBAaHHBIM, YUUTENb JIeaeT BEIOOP MpOBeAeHUs Ja00paTOPHBIX
paboT 1 OTBITOB € YUYETOM WHANBUIYATBHBIX OCOOCHHOCTEN 00yUJarOIIUXCA.

B mporpamMe mo ¢Qu3mke KaxAOro Kiacca MpesiaraeTcs pe3epB BpPEMEHH,
OTBOJIUMBIN Ha BapUATUBHYIO YacTh MPOrPAMMBI, COACpKaHUE KOTOPOU (OopMHUPYETCS
y4acTHUKaMU oO0pa3oBaTelbHOrO Impolecca. Jlobas pabodas mnporpamMma J0JDKHA
MOJIHOCTBIO BKJIIOYATh B c€0s1 coJiep KaHKe IaHHOW TPOrpaMMbl 10 (hU3HKE.



COJAEPKXAHUME OBYUYEHUA

10 KJIACC

Pasznea 1. Hay4yHblii MeTOA NMO3HAHUSA NPUPOALI

®dusuka — pyHaaMeHTanpHas Hayka o npupoje. Haydnbrit Mmeton no3Hanus u
METO/Ibl UCCIEIOBAaHUS (PU3NUECKUX SBJICHUI.

OKCHepuMEHT W TeopHsi B IIpolecce No3HaHua mpupoasl. HaOmonenue wu
HKCIEPUMEHT B (PU3HKE.

CmocoObl  u3MepeHnsi (U3MYECKUX BEIWYMH (QaHAJIOTOBBIE W IU(POBHIE
U3MEPUTEINIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocT U3MEPEHU (PU3NUECKUX BETUYUH (a0COIIOTHAS M OTHOCUTENbHAS).

MopenupoBanue (U3MYECKUX SBJICHHA M MPOLECCOB (MaTepuaibHas TOYKa,
aOCOJIIOTHO TBEPJIOE TENO, UleaIbHast )KUIKOCTb, UCANIbHBIN ra3, TOYSUHBIH 3apsn).
['unore3a. PU3NYECKH 3aKOH, TPAHULIBI €r0 IPUMEHUMOCTH. PU3NYECKAsI TEOPUS.

Ponb u MmecTo pusuku B popMUPOBaAHNM COBPEMEHHON HAyYHOM KapTUHBI MUPA,
B IIPAKTUYECKOU IEATEIBHOCTH JIFOAEH.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padomuvl, NPAKMUKYM

N3Mmepenune cuiibl TOKa U HAMPSHKEHUS B LIEMH MOCTOSIHHOTO TOKA MPHY MTOMOIIU
aHAJIOTOBBIX U IU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HakoMCTBO ¢ mudpoBor mabopatopuedt mo Qusuke. Ilpumepsl u3MepeHUs
(bU3UYECKUX BEIIMYUH TIPH MOMOIIM KOMIIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka
Tema 1. Kunemamuka

Mexanndeckoe JBmkeHre. OTHOCUTEIBLHOCTh MEXaHUYECKOT0 ABMKEHMs. CucTtema
oTcufra.

[Ipsmast u oOpaTHas 3a1a4l MEXaHUKHU.

Pannyc-BexkTop MaTepuaIbHON TOUKH, €ro MPOEKIIUU HA OCU CUCTEMbI KOOPAUHAT.
Tpaekropusi.

[Tepememnienue, CKOPOCTh (CpeaHsIsE CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE
MaT€pUaJIbHOM TOYKHM, HMX TPOEKIMA HAa OCHU CHUCTEMBbI KoopauHar. CloxeHue
[IEPEMELCHUM U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE NPSIMOJMHEHHOE [BUKEHHE. 3aBUCHUMOCTH
KOOpJAMHAT, CKOPOCTH, YCKOPEHUS U MYTH MaTEepPUATbLHON TOYKHM OT BPEMEHH U HUX
rpaduKy.

CBobOomHoe mameHue. YCKOpeHHE CBOOOMHOTO majicHUsA. JIBrmkeHue Tena,
OpOIIIEHHOTO MO/JT YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJIMHAT, CKOPOCTU U YCKOPEHUS
MaTepHUaIbHOM TOYKH OT BPEMEHH U X rpadHKHU.

KpuBonuueinnoe nBuxeHne. JIBUKEHUME MaTEPUAIBHOM TOYKH IO OKPYKHOCTH.
VYrioBas u nuHeHas ckopocTh. Ilepuoa u wactora obparenus. LleHTpocTpeMuTenbHOE
(HOpMasbHOE), KacaTeabHOE (TAHI€HIMAIBHOE) M IOJHOE YCKOPEHHE MATEpHATBHON
TOYKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJIOTHUYCCKUEC IIPOUCCChI: CITMAOMCTP, IBHKXCHHEC
CHapsA 0B, LCITHBIC, HICCTepéHLIaTBIG u peMéHHLIC nepcaadn, CKOpOCTHBIC JII/I(l)TI)I.

Jlemoncmpayuu

Mopenp cucTteMbpl OTCUYETa, WMIUIKOCTpAlUsl KHHEMATHYECKUX XapaKTEPUCTUK
JBAKEHUS.

Crioco0sl uccie10BaHus IBUKEHUI.

NtrocTpanus npeaeinbHoro Nepexona U N3MEpeHHe MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHuie NIBUKEHUN C UCTIOIb30BAHUEM MEXAaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKeHHOM IPOCTPAHCTBE.

HaGmionenne JABWXKEHHS Tena, OpOIIEHHOTO TOJ YIJIOM K TOPH30HTY
Y TOPU30HTAJIBHO.

HamnpaBnenue ckopocTy pH IBHKEHHUH 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoM CKOPOCTH B PEAYKTOPE.

CpaBHeHUeE IMyTel, TPAECKTOPUN, CKOPOCTEM ABMIKEHHSI OJHOTO M TOTO XK€ Tena
B Pa3HBIX CHCTEMAX OTCYETA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomol, NPAKMUKYM

N3yuenne HEpaBHOMEPHOTO JBIDKCHHSI C II€JIbIO OIPEACIICHUS MTHOBEHHOM
CKOPOCTH.

N3mepenne yCKOpEeHHS TMPH MPSIMOIMHEHHOM PaBHOYCKOPEHHOM JBIDKCHUU TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TTyTH OT BPEMEHU TIPH PAaBHOYCKOPEHHOM JIBUKECHUMU.

N3mepenne yckopeHHs CBOOOJHOTO MaJeHHs (PEKOMEHIOBAHO HCIOJIb30BaHHE
1udpoBoit 1aboparopun).

N3yuenne nBMKCHUS Tella, OpPOIIEHHOTO TOpHU30HTAIBbHO. [IpoBepka TUMOTE3bI O
IPSMOU TIPOMOPIIMOHATBFHOW 3aBUCHUMOCTH MEXIY MadbHOCTHIO TMOJIETa W HAYAILHON
CKOPOCTBIO Tea.

N3yuenne ABMKEHUS TENa IO OKPYKHOCTH C IIOCTOSTHHOM 110 MOJTYJTFO CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH TIEPHOJa OOpAIICHHUs] KOHMYECKOTO MasiTHUKA OT €ro
napamMeTpPOB.

Tema 2. /lunamuka

Ilepsbii  3akoH Hbrorona. HWuepnuanbHbele cucreMbl orcuéra. IlpuHiun
oTHocutenbHOCTH [anunes. HeuHepuuanbHbie cucTeMbl OTcuéra (ompeaerneHue,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unuu cui.

Bropoii 3akoH HbroToHa 111 MatepuaibHON TOYKH.

Tpernii 3akoH Hpr0TOHA 111 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHs. JKBHUBAJICHTHOCTh I'PABUTALIMOHHOW M WHEPTHOMN
MAacCCBl.

Cuna TsKecTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO MaJ€HUS OT BBICOTHI HAJl
MOBEPXHOCTHIO IJIAHETHI U OT reorpauueckoi mupoThl. JIBukeHne HeOECHBIX Te U UX
cnyTHUKOB. 3akoHbl Kemiepa. [lepBas kocmuyeckas CKOPOCTb.



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

Cuna tpenus. Cyxoe Tpenue. Cuita TpeHUs CKOJIBKEHHSI U CHJIA TPEHMSI IIOKOS.
Koadduruent tpenus. Cusia conpoTUBICHUS MIPHU ABMKCHUH TeJa B )KUIKOCTHU WJIH Ta3e,
€€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIBHOTO ABUKEHUS.

Hasnenue. ['mapocratuyeckoe nasienue. Cuiia Apxumena.

TexHruecKue yCcTporUCTBa U TEXHOJIOTMYECKUE TPOLIECCHI: MOAIIUITHUKY, JBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

Ha6nronenue nBMKEHUS TNl B MHEPITUATBHBIX U HEMHEPIIHAIBHBIX CHCTEMaX
oTcUéra.

[IpuHIKI OTHOCUTEIBHOCTH.

Kauenue aByX HUIMHAPOB WK IIAPOB PA3HON MACCHI C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIUAIBHON CUCTEMBI OTCUETA.

CpaBHEeHUE PaBHOACHUCTBYIOIIECH MPUIIOKEHHBIX K TETY CHII C IPOU3BEACHUEM
MACCBhI Te€Jla Ha €r0 YCKOPEHUE B UHEPLUUAIIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHMKAIOIINUX B PE3YyIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenue macce 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NTOABEME U TAJCHUH.

[lenTpoOeKHBIE MEXaHU3MBI.

CpaBHeHHE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuvl, NPAKMUKYM

N3mepennie paBHOAEHCTBYIONIEH CUII ITPU ABMKEHUHU OpycKa 1O HAKIOHHON
IJIOCKOCTH.

[IpoBepka runoTe3sl 0 HE3ABUCUMOCTH BPEMEHU JBUKEHUS OpyCcKa M0 HAKJIOHHOM
IUIOCKOCTH Ha 3a/IaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnegoBanne 3aBUCHUMOCTHM CHUJI  yOPYTOCTH, BO3HUKAIOIIUMX B TMPYKUHE
U PE3UHOBOM 00pasiie, OT ux AedopMarium.

N3yuyeHue ABMKEHUSI CUCTEMBI TeJl, CBA3aHHBIX HUTHIO, IEPEKUHYTON yepe3 JErKui
OJI0K.

N3mepenne koddduimenta TpeHUS MO BEJIMYMHE YriIoBoro koddduimmenta
3aBUCHUMOCTH Frp(N).

HccnenoBanue nBrxeHUs Opycka 1o HAKIOHHOW MJIOCKOCTH C MIEPEMEHHBIM
K03 PUIIMEHTOM TpEHUSI.

N3yuenue ABMKEHUS Tpy3a HA Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena

AbGcomoTHO TBEp0E Teno. [locTynaTenbHOE U BpamaTeaIbHOE IBIXKEHHUE TBEPOTO
Tena. MOMEHT CHJIbI OTHOCUTENBbHO ocu BpamieHus. llneuo cumbl. CrnoxeHue cui,
MPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTH Tena.

VYcaoBus paBHOBECHS TBEPIOTO Tea.

[ ]



YcroitunBoe, HeyCTOWYNBOE, O€3pa3TMIHOE PABHOBECHE.
TexHuyeckre yCTpOWCTBA M TEXHOJIOTMYECKHE TIPOLIECCHI:  KPOHILTEH,
CTPOUTENBHBIN KpaH, peIIETYaThle KOHCTPYKIUU.

Jlemoncmpayuu
Y ci1oBUsI paBHOBECHSI.
Buel paBHOBeCHs.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul, NPAKMUKYM
HccenenoBanue yciaoBUM paBHOBECHUS TBEPAOIO Tela, UMEIOLIETO OCh BPAILLICHUS.
KoHcTpynpoBaHre KpOHIITEMHOB U PAaCU€T CUJl YIIPYTOCTH.
N3ydenne ycTOM4nBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOMAb ONIOPBI.

Tema 4. 3akonvl coxpaneHus 6 MEXAHUK

NMnyinbe MaTepuaabHON TOUKH, CUCTEMBI MaTepUalIbHBIX TOUeK. LleHTp mace
CHUCTEMBI MATEPUAIBHBIX TOYEK. TeopemMa O IBUKEHNUHN LIEHTPA MAacc.

NMMmyiibe CUIIbI M1 U3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE 1BUXKEHUE.

MoMeHT umItysibca MaTepualibHON TOUYKU. [IpencraBienue o COXpaHEHUM MOMEHTA
MMITYJIbCA B LICHTPAJIBHBIX MOJISIX.

PaGora cunpl Ha MaJloM W Ha KOHEYHOM TepeMenieHuH. ['paduueckoe
IpeCTaBICHUE PAOOTHI CUIIBI.

MOUIHOCTB CHUJIBI.

Kunetnueckass »Hepruss MarepuaibHOW TOUku. Teopema 00 HU3MEHEHUH
KMHETUYECKOW JHEPTUY MATEPUAIBHOU TOUKH.

IloreHnManbHBlE W HENOTEHIMAJIbHbIE CWibl. IloTeHIManbHAs  DHEPrus.
[ToTennmanbHas »Heprus ynpyro AedOpMHpPOBAHHOM MpyKuHBL. lloTeHuManbHas
DHEPIUs Tejla B OJHOPOJHOM I'PaBUTALMOHHOM moiie. [loTeHnuanbHas 3Heprus Teia B
IPaBUTALMOHHOM I10JI€ OJJHOPOAHOTO I1apa (BHYTpHY U BHE mapa). Bropas kocMuueckas
CKOpOCTb. TpeThs KOCMUYECKAS] CKOPOCTb.

CBsi3b pabOThl HEMOTEHUUAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOW 3HEepruu
CHUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBHeHnne bepHyuM Ui HIEaTbHOM JKUAKOCTA Kak CIIEACTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: JBHXEHUE PAaKET,
BOJIOMET, KOTIEP, MPYKUHHBIA MUCTOJIET, TUPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKaX.

Jlemoncmpayuu
3aKOH COXpAaHEHUS UMITYJIbCA.
PeakTuBHOE ABMKEHUE.
N3mepenre MOIHOCTH CHUJIBI.
N3MeHeHune sHEpPTUM TeJla MPU COBEPILICHUH PaOOTHI.



Bzanmuble npeBpaieHus KHHETUYECKON U MOTEHIIMAIBHOM SHEPTUHN MPU JCWCTBUA
Ha TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.
CoxpaHeHHE SHEPTHH MPU CBOOOTHOM TaICHHH.

Yyenuueckuii sxcnepumenm, 1abopamoptsle pabomul, NPAKMUKYM

N3mepenne nmnyiibea Tena o TOpMO3HOMY ITyTH.

W3mepenue CUitbl TATH, CKOPOCTH MOJIENH JIEKTPOMOOMIISI U MOIITHOCTH CHJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccenenoBanue cCOXpaHEeHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHM.

N3mepenre KNHETHYECKON YHEPIUHU Tela 10 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHHSI TOTECHIIMATLHOM SHEPTUU MPY>KUHBI C pabOTON CHITBI
TPEHUs.

Onpenenenne paObOThI CUITbI TPEHUS TP IBMXKEHHUH TeJ1a IO HAKIOHHOM MIIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OcCHOBHBIE MOJIOKEHUS MOJIEKYJIsIpHO-KuHeTH4Yeckoi Teopuu (MKT), ux onbitTHOE
obocHoBanue. Juddysus. bBpoyHOBckoe nBUKEHHE. XapakTep JABWKEHUS U
B3aMMOJICHCTBUS YaCTHI] BellecTBAa. MOJIeN CTPOEHHUSI Fa30B, KUAKOCTENU U TBEPABIX TEN
U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojieieil. Macca u pa3mepbl MOJIEKYJ
(atomoB). KonnuecTBo BemectBa. [locTostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u cmocoOsl €€ wusmepenus. [llkana
temneparyp Llenbcust.

Mopenp uaeanbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUM: YaCTULBI rasa
JBHXKYTCSI XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

l'azoBble  3akoHBl.  YpaBHeHue MeHnneneeBa—Kianeiipona.  AOcostoTHas
temriepatypa (mkana temnepatyp KenbBuna). 3akon J[lampTona. M3ompouecchl B
UJICATIbHOM Ta3e ¢ MOCTOSIHHBIM KOJMYECTBOM BellecTBa. I'paduueckoe npeacraBieHue
M30IPOIIECCOB: U30TEpPMa, U30X0pa, n3o00apa.

CBsi3p MEXIy JABICHHUEM M CPEIHEW KUHETUYECKON 3HEpruer MocTynaTelIbHOIro
TEIUIOBOTO JIBMXKEHUSI MOJIEKYJ UAEAIbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYJISIPHO-
KHMHETHYECKOW TEOPUH UIEATIBbHOIO Iasa).

CBsi3b a0CONIOTHOM TeMmepaTrypbl TEPMOJIMHAMHYECKOW CHUCTEMBI CO CpeaHEel
KUHETUYECKOU SHEPTUEH MOCTYNATENBHOTO TEMJIOBOTO JABUKEHUA €€ YaCTHII.

TexHuyeckue yCcTpoHCTBA M TEXHOJOTHUYECKHE MPOILIECCHI: TEPMOMETP, OapoMeTp,
MOJIy4YeHHE HAHOMATEPHUAJIOB.

Jlemoncmpayuu
Mogenu IBH)KECHHUS YaCTHI] BEIICCTBA.
Mopenb 6pOyHOBCKOTO JBUKEHUS.
Buneoponuk ¢ 3anmuchio peaibHOT0 OPOYHOBCKOTO JIBUYKEHUS.
Hubdy3ust KUIKOCTEH.
Mogaens onbita [ITepHa.



[IpuTsxkeHne MOJIEKyII.
Mopenu KPUCTAIUIMYECKUX PEMETOK.
HaGnronenue u ucciie1oBaHre nu30IpoIeCcCoB.

Vuenuuecxuii sxcnepumenm, rabopamoptuvle pabomol, NPAKMUKYM

Uccnenosanue mpoiiecca yCTaHOBIEHUS TEIJIOBOTO PaBHOBECHS TP TEIJIOOOMEHE
MEXKY TOPSYEH U XOJIOJHOM BOHOM.

N3ydyeHnne M30TEPMUYECKOrO0  IMpolecca (PEeKOMEHJOBAHO  KCIOJIb30BAaHUE
1udpoBoit Taboparopun).

N3ydeHne n30XopHOTO Mpoliecca.

N3yuenune nzobapHoro mpoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiumol

Tepmoaunamuueckas (T[]) cucrema. 3amaHue  BHEIMIHUX  YCJIOBUM IS
TEPMOJMHAMHUYECKON CHUCTEMBI. BHemHume u BHYTpeHHHE mapameTpsl. llapamerpsr
TEPMOJMHAMUYECKON CHUCTEMBI KaK CpPEJHUE 3HAYEHUsI BEIIMYMH, OMUCHIBAIOIIUX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

Hynesoe Hayajgo  TEPMOJMHAMUKH. CamonponsBonpHas  pejlakcanus
TEPMOJIMHAMUYECKON CUCTEMBI K TETJIOBOMY PABHOBECHIO.

Mogenb uaeanbHOrO ra3a B TEPMOJMHAMHUKE — CHUCTEMa YPABHEHUMW: YpaBHCHHE
MenneneeBa—KiamneiipoHa # BBIPAKEHHE JJISI BHYTPEHHEW SHEpPruu. Y CIOBUS
MPUMEHUMOCTH 3TOW MOJEW: HU3KAS KOHUEHTPAIMs YacCTHUILl, BBICOKUE TEMIIEPATYPHI.
BrIpakeHne i1 BHYTPEHHEN SJHEPTUHM OJJHOATOMHOTO UI€AJIbHOIO rasa.

KBazucratnueckne u HECTaTUYECKHUE MTPOLIECCHI.

OnemeHTapHass paboTa B TepMOJAMHAMHKE. Bbruncienne paboTbl 1o rpaduky
npouecca Ha pV-auarpaMmme.

Teronepenayda kak criocod U3MEHEHUSI BHYTPEHHEN SHEPTUH TEPMOTUHAMUYECKON
cucTeMbl 0e3 coBepieHus: paboThl. KOHBEKIIMS, TEMIONPOBOIHOCTD, U3TYYCHHE.

KonnuecTBo TemnoTel. TennoéMKOCTh Tena. Y aejibHasi U MOJISIPHAS TEINIOEMKOCTH
BelleCTBA. YpaBHeHHEe Maiiepa. YaenpbHas TemuoTa CropaHus TOIUIMBA. Pacuér
KOJIMYECTBA TEIUIOTHI MpH Teruionepenaye. [lonstue 06 annadbatHom mporiecce.

[lepBblii 3aKOH TepMOAMHAMUKHA. BHyTpeHHss sHeprus. KoinuecTBo TEmIOTHI U
paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEHW YPHEPTUU TEPMOJIUHAMUYECKON CHCTEMBI.

BTopoil 3aKk0OH TEPMOAMHAMUKHN IS PABHOBECHBIX MPOLIECCOB: 4YEpE3 3aJTaAHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOM CHUCTEMBI MPOXOJIUT €IUHCTBEHHAS
annabara. AOCOJIIOTHASI TEMIIEpaTypa.

BTopoil 3aKOH TEpMOAMHAMHUKMU i1 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO
nepenarh TEIIOTy OT 0oJjiee XOJOMHOTO Tena K Oosiee HarpeToMmy 0e3 KOMIIECHCAITUU
(Knay3uyc). Heo6paTuMOCTh IPUPOIHBIX ITPOIIECCOB.

[TpuHnumer gerictBrs TermoBbix mammH. KIT/I.

Maxkcumansnoe 3naueHue KII/I. Huxn Kapho.



DKOJIOTUYECKUE ACHEKTHl MCIOJIB30BAHUS TEIUIOBBIX JABUrareneil. TermioBoe
3arps3HEHHUE OKPYXKAOIIEH CPEIbl.

TexHHuuecKue YCTpOMCTBA MW TEXHOJOTMYECKHUE MPOLECCHI:  XOJIOAWIBHHUK,
KOHAMIIMOHED, TU3ENIbHBIN U KapOIopaTOPHBIN IBUTaTENH, TApoBasi TypOUHa, OTyuYeHUE
CBEpXHU3KHX TEMIEPaTyp, YTHUIM3ALUSA «TEIUIOBBIX» OTXOIOB C HCIOJIb30BAHUEM
TEIJIOBOTO HACOCA, YTHIIN3ALM OMOOPTraHNYECKOTO TOIUINBA JIJIs1 BEIPAOOTKH
«TETTOBOI» U 3NEKTPOIHEPTHH.

Jlemoncmpayuu
N3MeHenune TeMiiepaTypsl py aiuadaTUueCKOM PaCIIUPEHUH.
Bo3nymnoe orauso.
CpaBHeHUE YAETbHBIX TETUIOEMKOCTEH BEILIECTB.
CnocoObl M3MEHEHUS BHYTPEHHEH YHEPTUH.
Uccnenosanue agnabaTHOTO MpoIiecca.
KomnbroTepHbie MOJIETN TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuii sxcnepumenm, 1abopamopnsie padomul, NPAKMUKYM

N3mepenne yaenbHON TEMIOEMKOCTH.

Hccnenosanue npoliiecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue annadbaTHOTO TIpoliecca.

N3ydyeHnne  B3aUMOCBSI3M  DHEPrUM  MEXKMOJEKYISIPHOTO  B3aUMOJICHCTBHUS
U TEMIIEPATYPhI KUTICHUS KUJKOCTEH.

Tema 3. Aepecammnivie cocmoanusn eeuwjecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue U KoHJeHcarus. McnapeHue U kumeHue. Y AenbHas TerioTa
napooOpa3oBaHusl.

HacelieHHble U HeHAChIeHHbIE napbl. KauecTBeHHAst 3aBUCUMOCTh TJIOTHOCTU U
JIABJICHUS] HACBHIIIEHHOTO Tlapa OT TeMIEpaTypbl, WX HE3aBUCUMOCTbh OT 00BEMa
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS B KUJIKOCTH.

Brnaxxnocts Bo3ayxa. AOGCOMIOTHAS U OTHOCUTEIbHAS BIAXKHOCTb.

TBépnoe teno. Kpucramnmumueckue u amopdHble Tena. AHU3OTPONUS CBOWCTB
KpuctaiuioB. I[lnaBieHwe ©  KpucTauM3alMs. YAelbHas TEIoTa IUIABJICHUS.
CyOnumarnusi.

Hedbopmanuu TBEpOTO Tena. Pactsokenne u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TeroBoe pacmupeHue KUAKOCTEH U TBEPABIX Tel, OObEMHOE W JIMHEHHOE
pacidpende. AHTapMOHHM3M TEIUIOBBIX KOJICOAHMI YacTHIl BENIECTBA KaK IMPUYHHA
TEIUIOBOTO PaCIIMPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprum B (Pa3zoBbIX IEPEXoaax.

YpaBHEHHUE TEIJIOBOTO OajaHca.

IToBepxHocTHOe HaTspkeHue. KoaphuuMeHT MOBEPXHOCTHOTO  HATSHKCHUSI.
Kanumisipasie siBnenus. JlaBieHuwe 1OJ UCKPUBIEHHOW MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.
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TexHuueckue YCTpOﬁCTBa N TCXHOJIOTHUYCCKHUEC IIPOLCCChI: JKUAKHUE KPHUCTAJLIbI,
COBpPCMCHHBIC MaTCpHaJIbI.

Jlemoncmpayuu
TennoBoe pacmnpeHue.
CBoiicTBa HACBHIILICHHBIX TTAPOB.
Kunenune. Kurnienue npu noHM>XEHHOM TABJICHUH.
N3MmepeHne cuiibl TOBEPXHOCTHOTO HATSHKCHUS.
OnbITHI ¢ MBUTHHBIMH TIEHKAMH.
CMauuBaHUe.
Kanunnsapusie siBIeHUS.
Monena HEHbIOTOHOBCKOM JKHUIKOCTH.
CniocoObl U3MEPEHUS BIIAYKHOCTH.
UccnenoBanue HarpeBaHus U IMUIABJICHUS! KPUCTALTMYECKOTO BEIIECTRA.
Bunbl nedopmarnimii.
Habmronenue Mansix aedopmarimii.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabomovl, NPAKMUKYM

N3yueHne 3aKOHOMEPHOCTEN UCIAPEHUSI JKUKOCTEH.

N3mepenne yaenpHON TEMIOTHI IIABJICHHUS JIBJA.

N3ydenune CBOMCTB HACBIIIEHHBIX TAPOB.

WN3mepenue aOCONIOTHOM BIIQXHOCTH BO3/AyXa M OIEHKAa MacChl IIapoB
B ITIOMEIICHUH.

N3mepenne kodgduiinenTa moBEpXHOCTHOTO HATSHKEHUS.

Nsmepenne monyns FOunra.

HccnegoBanue 3aBUCUMOCTH AeOpMALIMKA PE3UHOBOTO 00pasiia OT NPHIIOKEHHOU
K HEMY CHJIBI.

Pa3znen 4. JiiekTpoaMHAMUKA
Tema 1. dnexkmpuueckoe noie

OnekTpu3aumss Tel W €€ MNpOosABICHUA. OJEKTpUYeCKHi 3apsa. /JlBa Buaa
IEKTPUYECKUX  3apsaoB.  [IpOBOMHMKM,  OMDJIEKTPUKM U ITOJYNPOBOJHUKH.
DOneMeHTapHbIN ANEKTPUYECKUH 3apsij. 3aKOH COXPAHEHUs AIEKTPUUECKOro 3apsijaa.

B3aumoneiictBue 3apsinoB. Touyeunsie 3apsiabl. 3akoH Kymona.

OnekTpuueckoe nose. Ero neicTere Ha 3JIEKTPUIECKUE 3aPSIbI.

Hanpsixénnocts anexktpudeckoro nois. [Ipoousiit 3apsa. JInHUM HanpsKEHHOCTH
IEKTpUUYECKOro nojst. OMHOPOIHOE IIEKTPUUYECKOE TOJIE.

[ToTeHIMaNbHOCTh  ANEKTPOCTATUYECKOTO MoJiA. Pa3HOCTh MOTEHUHMAIOB U
HanpspkeHue. [loTeHnnanbHas sHeEpTus 3apsaa B dJIeKTpocTaTiueckoM moie. [lorenmman
IIEKTPOCTATUYECKOTO 1MOJIsl. CBSI3b HANPSKEHHOCTH MOJIS M PA3HOCTH MOTEHIUAJIOB JUIS
AIEKTPOCTATUYECKOTO OIS (KaK OJTHOPOJHOTO, TaK U HEOJTHOPOHOTO).

[IprHIMD Cynepno3uLUN dIEKTPUIECKUX TTOJIEH.



[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHON cdepbl.  [lome
PaBHOMEPHO 3apsKEHHOro 1o o0béMy mapa. Ilome paBHOMEPHO 3apsKEHHOM
OECKOHEYHOM IUIOCKOCTH. KapThHbl JIMHMA HANpsOKEHHOCTH JTHX TOJNEH U
HKBUINOTEHIHAJIBHBIX IOBEPXHOCTEN.

IIpOBOIHUKH B JIEKTPOCTATUYECKOM II0JIE. Y CIIOBHE PABHOBECHS 3aPSI0B.

JIMBIIEKTPUKY B JIEKTPOCTATUYECKOM ToJIe. J(M3ekTpudeckas NpoOHUIAEMOCTh
BEILECTBA.

KonpeHcartop. OneKTpOEMKOCTh KOHJEHCATOpPA. IJIEKTPOEMKOCTH  IIIOCKOTO
KOH/JIEHCATOpa.

[TapamienpHOE coequHeHUEe KOHAEHcaTopoB. IlocnemoBarenbHOE COENMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOr0 KOH/IEHCATOpa.

JIBrKeHUE 3apsHKEHHOM YaCTULIBI B OJTHOPOHOM 3JIEKTPUYECKOM ITOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHI:  AIIEKTPOCKOIL,
AIEKTPOMETP,  DJIEKTPOCTATUYECKas  3allluTa, 3a3€MIICHHE  3JIEKTPONpPUOOPOB,
KOH/IeHcaTophl, reHepaTop Ban ae I'paada.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKII IEUCTBUS AIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSYKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE€ IBYX 3apsIKEHHBIX IUIACTHH.

Mogens anekTpocTaTudeckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKM B AIEKTPUUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTB JEKTPOEMKOCTH TJIOCKOTO KOHJIEHCATOPA OT IJIOIIaAu IJIaCTHH,
pacCTOSAHUS MEXKIYy HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUUECKOTO MOJIA 3apSHKEHHOT0 KOHIEH CaTopa.

3apsiiKa U pa3psika KOHJIEHCAaTOpa Yepe3 Pe3UCTop.

Yuenuueckuii sxcnepumenm, 1abopamopsie padomul, NPAKMUKYM

OneHka cujl B3aUMOJICHCTBUS 3apsHKEHHBIX TEJL.

HaOnronenue npeBparieHus SHEPruu 3apspKeHHOTO KOHJIGHCAaTOpa B SHEPTHUI0
W3JIyYEHUs CBETOANO/IA.

N3ydenue npoTekaHus TOKa B LIETIH, COJIepKaIleil KOHIEHCATOp.

Pacnpenenennie pa3HOCTH MOTEHIIUAJIOB (HANPSKEHUS ) TIPU MOCIEI0BATEIbHOM
COCMHEHUN KOHICHCATOPOB.

Uccnenosanue pa3psaa KOHJIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtii 31eKmpuiecKuili moxK

Cuina toka. [TocTOSsIHHBIN TOK.

VYcnoBus CylecTBOBaHUS MOCTOSTHHOTO 3JIEKTPUYECKOTO TOKA. MICTOYHUKH TOKa.
Hanpsxkenne U u OJ1C £ .

3akon Oma [iJ1s1 y4acTKa Lenu.

[ ]



DNEeKTPUYECKOE COMPOTHUBICHHE. 3aBUCUMOCTH COINPOTHBIIEHHS OJHOPOJHOIO
IIPOBOJAHMKA OT €ro JUIMHBI M IUIOIIaJAM IIONEPEYHOIO CEYCHMS. Y IECNIBHOE
COIIPOTHUBJICHUE BEILIECTBA.

ITocnenoBarenbHOE, MAPAIIIENBHOE, CMEIIAHHOE COCTMHEHUE POBOAHUKOB. Pacuér
pa3BeTBIEHHBIX AekTpuueckux uenei. [Ipasuna Kupxroda.

Pabota snekrpuyeckoro Toka. 3akoH [xoyns—JIenia.

MOIHOCTE 3JEKTPUYECKOTO TOKa. TeroBas MOIIHOCTb,  BBLAEHSEMas Ha
pe3ucrope.

OJIC 1 BHyTpeHHEE CONPOTHUBJIICHHUE HMCTOYHHUKA TOKAa. 3akoH OMa aJisi TOJTHOM
(3aMKHYTO#1) 3JIeKTpUUECKOM 1enu. MOIHOCTh UCTOYHMKA ToKa. KOpOTKOE 3aMbIKaHUE.

KonnencaTop B ienu NOCTOSTHHOTO TOKA.

TexHuueckre yCTpOMCTBA U TEXHOJIOTUUECKUE IIPOLECCHI: aMIIEPMETP, BOJIBTMETD,
peocTart, CYETUUK FIEKTPUIECKON IHEPTUH.

Jlemoncmpayuu

N3mepenure cuiibl TOKa U HAPSIKECHUS.

UccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT HAIIPSIKEHUS JIJISL PE3UCTOPA, JTaMITbl
HaKaJIMBaHUS U CBETOUO/A.

3aBUCUMOCTh COMPOTUBIICHUS IUIUHIPUIECKUX MPOBOJHUKOB OT JIJTUHBI, TUIOMIATU
MONEPEYHOT0 CEYEHUS U MaTepHaa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS TIPU OCTOSTHHOM
HaIpPsHKEHUH.

ITpsimoe nzmepenue IJIC. KopoTkoe 3aMblkaHHUE TaJIbBAHMYECKOTO AJIEMEHTA U
OIIEHKa BHYTPEHHETO CONMPOTUBIICHUS.

Crioco6bl coenuHeHnst ICTOYHUKOB Toka, JJ1C GaTapeil.

Hccnenoanne pa3HOCTH MOTEHIUAIOB MEXK/1y TTOJIFOCAMH UCTOYHHUKA TOKA OT CHUJIBI
TOKa B IIEIIH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul, NPAKMUKYM

HccenenoBaHue CMEIIAHHOTO COEUHEHUS PE3UCTOPOB.

H3mepenue yaenbHOT0 COMPOTUBIICHHS IPOBOTHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HaIPsDKEHUS U1 JIaMIIbl HaKaIUBaHUSL.

VYBenuuenue npejesna u3MepeHus: amrepmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONMMPOTUBJICHUSI HCTOYHHUKA TOKA.

Uccnenoanue 3aBucumoctd D/[C ranbBaHHMYECKOro 3J€MEHTa OT BPEMEHU MpHU
KOPOTKOM 3aMbIKaHUH.

HccnegoBanue pa3HOCTH MOTEHLIMATIOB MEXK/TY TIOJIFOCAMHU UCTOYHUKA TOKA OT CHUJIBI
TOKA B IICTIH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HOM MOIIIHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3iuyHsix cpeoax

DJIeKTpUYECKasi IPOBOAUMOCTh PA3IMYHBIX BEHIECTB. DJIEKTPOHHAS TPOBOJIUMOCTD
TBEPJBIX METAJUIOB. 3aBUCHMOCTh COINPOTUBICHHS METAJIOB OT TeMIIepaTyphl.
CBepX1npoBOAUMOCTb.

[ ]



OnekTpuyeckuid  TOK B Bakyyme. (CBOHCTBa  SJEKTPOHHBIX  ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! M PUMECHAs MPOBOAUMOCTD MOJTYNPOBOTHUKOB.
CaoiictBa p—N-niepexoza. IloaynpoBoAHUKOBBIE IPUOOPHI.

DIIEKTPUYECKUI TOK B AJIEKTPOJIUTAX. DIEKTPOJIUTHUECKAS TUCCOLINALIM.
OnekTpoiun3. 3akoHsl Dapanes s 3AEKTpoIn3a.

DIIEKTPUYECKUN TOK B Tazax. CaMOCTOSTENbHBIN U HECAMOCTOSITENbHBIN Pa3ps/I.
Paznuunbie TUITBI CaMOCTOSTENBHOTO pa3psaa. Monnus. [Inazma.

TexHruecKue yCTpONCTBAa U MPAKTUYECKOE NPUMEHEHHUE: ra30pa3psaHbIE JIAMIIbI,
AJIEKTPOHHO-JIy4YeBasi TPyOKa, MOJYNPOBOJAHUKOBBIE MPUOOPHI: U0, TPAH3UCTOP,
dotoanosa, CBETOAMOJ, TajdbBaHUKA, paQUHUPOBAHUE MEAM, BBIIUIABKA ATIOMHUHMUS,
AJIEKTPOHHAST MUKPOCKOTIHS.

Jlemoncmpayuu
3aBUCUMOCTbH COITPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.
[IpoBOAMMOCTB JIEKTPOJIUTOB.
3akoHsbI 3sekTposinza Papazes.
HckpoBoii pa3psan 1 MpOBOAUMOCTh BO3/1yXa.
CpaBHeHUE MPOBOIUMOCTH METAJIOB U MOJTYITPOBOIHUKOB.
OnHOCTOPOHHSIS TPOBOAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul, NPAKMUKYM
Hab6nronenue anektposmsa.
N3mepenne 3apsaa OTHOBAJIEHTHOTO MOHA.
HccenenoBanue 3aBUCHMOCTH CONPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Pu3n4ecKuil NPaKTUKYM

CriocoObl M3MepeHus: (PU3NYECKUX BEJIUYMH C HCIOJIb30BAaHUEM AaHAJOTOBBIX U
U(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCONIOTHBIE M OTHOCHUTEINIbHBIE TOTPEIIHOCTH H3MEPEHHN (U3NYECKUX BEIUYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUN, UCCIIECIOBAHUIN 3aBUCUMOCTEH (PU3UUYECKUX
BEIIMYMH, TPOBEPKAa MPEIOKEHHBIX THUNOTe3 (BbIOOP ©3 paboT, OINHUCAHHBIX B
TEMaTUYECKUX pazfenax «YUYeHHUUECKHH OJKCIEPUMEHT, JadopaTopHble paboThl,
MPAKTUKYM» ).

MexknpeaMeTHble CBSI3H

N3yuenue kypca pusuku yriayOonaéHHoro ypoBHs B 10 kiacce OCyIeCTBISETCS C
YU€TOM COJIepKATEIBHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMyU MaTEMaTUKH, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie nonamus, C6A3AHHbIE C U3YUEHUEM MEMO008 HAYUHO0
no3nanua: SABICHUE, HAYYHbIN (aKT, TUNOTE3a, (U3MUEcKasi BEIMUYMHA, 3aKOH, TEOPHUS,
HAOMIOICHNE, SKCIEPUMEHT, MOJECIUPOBAHHUE, MOJIEIb, W3MEpPEHHE, MOTPEIIHOCTU
U3MEPEHH, U3MEepUTENbHbIE TPUOOPHI, IH(pOBas 1adopaToOpusl.
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Mamemamuxa: Pemienue cucrembl ypaBHeHuU. JluneiiHas ¢yHkuus, napabodna,
runep0Oona, ux rpaduku u cBoiicTBa. TpuroHomerpuueckue PyHKIMU: CHHYC, KOCHHYC,
TAHT'€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BekTopsl M HX
MPOEKIIMU Ha OCHU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

Buonozusn: MexaHuueckoe MBM)KEHHE B JKMBOW mpupoze, auddysus, ocmoc,
TEIUIOOOMEH J>KUBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHHE OKPYKAIOLIEH Cpenpbl,
yTUIu3aluusa OHOOPraHMYECKOro  TOIUIMBA  JUIsl  BBIPAOOTKH  «TEIUIOBOM» |
AJIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSDKEHHWE W KANMWJUIIPHBIC SIBICHHS B MPHUPOJE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumun: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb
BEI[ECTBA, MOJIAPHAs Macca, MOJy4eHHe HaHOMAaTEPHUAJIOB, TETNIOBBIE CBOMCTBA TBEPIBIX
TEN, XKUAKOCTEH W Ta30B, JKUIKWAE KPHUCTAIUIBI, SJCKTPHUECKHE CBOMCTBA METAJIOB,
AIIEKTPOJIMTUYECKAs IUCCOLMALINSA, TAIbBAHUKA, DJIIEKTPOHHAST MUKPOCKOIIUSI.

T'eozcpaghus: BNaxxHOCTb BO3/yXa, BETPbl, 0APOMETpP, TEPMOMETP.

Texnonozua: npeoOpazoBaHUE IBMKEHUN C UCIOJB30BAHUEM MEXAHU3MOB, YUET
CyXOro U JKUJIKOIO TPEHUS B TEXHHUKE, CTAaTHUECKUE KOHCTPYKUUHU (KPOHILTEIH,
penieTyaTble KOHCTPYKIUH ), UCIIOJIb30BaHNE 3aKOHOB COXPAaHEHUS! MEXaHUKH B TEXHUKE
(rupockon, BOOOMET U ApPYyrue), IBUraTellb BHYyTPEHHEr0 CrOpaHus, napoBas TypOHHa,
OBITOBOM  XOJIOAWIBHHUK, KOHAWLMOHEpP, TEXHOJOTUM TOJYyYEHUS COBPEMEHHBIX
MaTepuasoB, B TOM YHCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUUECKas
3aIuTa, 3a3eMJICHUE JIEKTPONIPUOOPOB, ra3opa3psIHble JaMIIbl, MOJIYIPOBOIHUKOBBIE
npuoOOpPHI, TAIbBAaHUKA.

11 KJIIACC

Pa3znen 4. JaekrpoauHamMuKa
Tema 4. Maznummnoe none

B3auMopelicTBUE MOCTOSIHHBIX MAarHMTOB M MPOBOJAHUKOB C TOKOM. MarnuTHoe
nosne. Bexkrop MarHuTHONM HMHAYKUMU. [IpHHIMIT CyNEpHO3UIMM MAarHUTHBIX IIOJIEH.
JIvHMY MarHUTHOW MUHAYKIIHH.

MaruutHoe 1oJie TPOBOJAHMKA C TOKOM (IPsIMOTO MPOBOJHUKA, KATYIIKA U
KpyroBoro Butka). OneIT Dpcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopennia, €€ HampaBlIeHUE W MOAYJIb. [[BUKEHHE 3apsKEHHOM 4YacTHUIIbI B
OJTHOPOJIHOM MarHuTHOM Trone. Pabora cumel JlopeHiia.

MarnautHoe nosie B Bemectse. DeppoMarHeTuky, rnapa- U JIMaMarHeTUKH.

TexHudeckre yCTpPOMCTBA MW  TEXHOJOTHMYECKUE TMPOLECChl: MPUMEHEHHE
MOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, SJIECKTPOJABUTATEIb
SAxoOu, yCKOpUTETU AIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu
KapTtuna nuHuM HHIYKIUY MAarHUTHOTO TOJISl TTOJIOCOBOTO U TMOJIKOBOOOPA3HOTO
MMOCTOSTHHBIX MarHUTOB.
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KapTuna nuHuii MarHuTHOM UHAYKUIMH OIS JUIMHHOTO TIPSIMOTO MTPOBOJHUKA U
3aMKHYTOI'0 KOJIBILIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3auMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JencrBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

Habmronenue aBrkeHUsI Myyka 3JICKTPOHOB B MAarHUTHOM ITOJI€.

[TpuHIMT KEUCTBUS SIIEKTPOU3MEPUTEIHLHOTO MPUOOPa MArHUTOIICKTPUIECKOM
CHCTEMEBI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol, NPAKMUKYM
HccnenoBanrue MaruHuTHOTO MOJIS MOCTOSIHHBIX MAarHUTOB.
HccnenoBanue cBoiCTB (heppOMarHeTUKOB.
HccnenoBanne nercTBUS MOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.
N3mepenue cuibl Amiiepa.
N3yuenne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.
OnpeneneHne MarHUTHOM MHAYKIIMM Ha OCHOBE U3MEPEHUS CUJIbI AMIiepa.

Tema 5. dnexkmpomacHumnan uHOYKYUA

SIBiIeHME 3JIEKTPOMAarHUTHOM MHAYKUUH. [I0TOK BEkTOpa MArHUTHOM HMHAYKLIHH.
OJC wuHaykumu. 3akOH DdieKTpoMarHuTHoM wuHAykumu @Papanes. Buxpesoe
anexkTpudeckoe nose. Toku Dyko.

OJIC nHAYKIMY B TPOBOJHUKE, TBUKYIIIEMCS B OJTHOPOJTHOM MAarHUTHOM IIOJIE.

IIpaBuino Jlenna.

NupykruBHOCTh. KaTymka MHAYKTUBHOCTH B LIENU MTOCTOSHHOTO TOKa. SIBieHue
camounaykiuu. 9J1C caMOMHIYKIIUH.

DHeprusi MarHUTHOTO MOJIS1 KaTYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TIOJIE.

TexHnueckre yCTpOMCTBA M TEXHOJIOTUYECKHUE IMPOLECCHl: MHAYKIMOHHAs I1€Ub,
COJICHOM /I, 3alIUTa OT JIEKTPHU3ALNUH TEJl IPU JBUKEHUU B MATHUTHOM T0JI€ 3EMIIH.

Jlemoncmpayuu

Habmronenue ssBIeHUsI 3JIGKTPOMarHUTHON MHIYKITUH.

Uccnenosanne 3apucumoctu IJ1C UHIYKIMU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO
MOTOKA.

[IpaBuno Jlenua.

[Tagenne MarauTa B aIFOMUHUEBOM (METHON) TpyOe.

SBneHue cCaMOMHAYKITUH.

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

Yuenuueckuii sxcnepumenm, 1abopamopusle pabomol, NPAKMUKYM
UccnenoBanue sBiIeHUS dJIEKTPOMArHUTHOM MHIYKIIUU.
Onpenenenrne UHAYKIIMA BUXPEBOTO MATHUTHOTO TOJIS.
Uccnenosanue siBICHUS] CAMOUHYKIIUH.

COopka Mo1enu JIEKTPOMarHUTHOTO TeHepaTopa.



Pasnen 5. KosieOanust 1 BOJTHBI
Tema 1. Mexanuueckue Konedanus

KoneobarensHas cuctema. CBoOoaHEBIE KOIeOaHuS.

I'apmonnyeckue koneOanus. KuHemMarnyeckoe W JIMHAMHYECKOE OIMCaHUE.
DHEpPreTUYecKoe OINUCAHUE (3aKOH COXpaHEHUS MEXaHUYEeCKOMl 3Hepruu). BeiBon
JUHAMHYECKOTO OMHCAHUS TapMOHUYECKUX KOJNEOAaHWH M3 HMX DHEPreTH4YecKoro u
KHHEMaTHU4ECKOT'0 OMHUCAHMUS.

Ammmntyaa u  (daza xonebanuif. CBs3b aMIUIMTYABl KOJEOAHUM HMCXOIHOM
BEJTMYMHBI C aMILTUTYIaMU KOJIeOaHUM €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon w dacrora konebanuii. [lepwoxg MambixX CBOOOTHBIX KOJICOAHMIA
MaTeMaTU4YecKoro MasaTHuka. [lepuos cBoOOOAHBIX KOJIeOaHU MPY>KUHHOTO MAasITHUKA.

[lonsiTue o 3aryxaromux KojeOaHusx. BeiHyxaeHHble KoyieOaHusa. Pe3oHaHC.
Pesonancnas kpuBasd. BimsHMe 3aTyxaHus Ha BHJ PE30HAHCHOM  KPHUBOM.
ABTOKOJIEOaHUS.

TexHnuecKrue YCTPONCTBA M TEXHOJOIMYECKHE IPOLECCHl: METPOHOM, 4Yachl,
KayeJu, My3blKaJIbHbl€ HHCTPYMEHTHI, ceficMorpad.

Jlemoncmpayuu

3anuck KoJie0aTeIbHOTO JIBMYKEHUS.

HaGnrogenue HE3aBUCUMOCTH MepuUofa MajblX KOJeOaHWil TIpy3a Ha HHUTU
OT aMIUIUTYIbL.

WccnenoBanue 3aTyxarmux KojaeO0aHuii U 3aBUCUMOCTH Tiepruojia CBOOOTHBIX
KOJICOAHHI OT COMPOTUBIICHUSI.

UccnenoBanue kosiebaHuii Tpy3a Ha MACCUBHOM MPYKUHE C TETbI0 (HOPMUPOBAHUS
MPEICTaBIICHU 00 UIeaTbHON MO MPY>KHHHOTO MasiTHUKA.

3aK0H COXpaHEHHs PHEPTUH MPU KOJICOAHUSIX Ipy3a Ha MPYKUHE.

UccnenoBanue BoIHYXACHHBIX KOJICOAHMIA.

Habmtonenue pezonanca.

Yuenuueckuii sxcnepumenm, nabopamopuwvie pabomul, NPAKMUKYM
N3mepenne nepruoaa cBOOOAHBIX KOJIEOAHNH HUTSHOTO U IPYKUHHOTO MAATHUKOB.
N3ydeHne 3aKkOHOB ABMXKEHUS TeNa B X0JI€ KOJIeOaHUI Ha ypyrom mojaBece.
N3yueHue ABMKEHUS HUTAHOTO MasiTHUKA.
[IpeoOpa3oBanue SHEPTUH B IPY>KUHHOM MasTHUKE.
HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaOMIKUX KOJIEOaHUM.
HccnenoBanue BoIHYKICHHBIX KOJCOAHUH.

Tema 2. dnekmpomazcnumHnuple Ko1e0anus

Konebarenbubiii KOHTYp. CBOOOHBIE 2JIEKTPOMArHUTHBIE KOJIEOAHUSI B HI€THHOM
KojebarenbHOM KoHType. @opmyra Tomcona. CBs3b aMIUIUTY/IBI 3apsiaa KOHASHCATOpa
C aMIUTUTY/ION CHIIBI TOKA B KOJIEOATETLHOM KOHTYPE.

3aK0H COXpaHEHHS SHEPTUH B UACATHHOM KOJeOaTeIbHOM KOHTYpE.

3aryxaronue 3JIeKTPOMarHuTHbIC KoseOanus. BeIHYKI€HHBIC 2JIEKTPOMArHUTHBIC
KoJIeOaHMUsl.



ITepeMeHHBII TOK. MOIIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYAHOE U ACHCTBYIOIIEE
3HAYCHHE CUJIBI TOKA M HAMIPSKEHUSI IPU Pa3InIHON (OpMe 3aBUCUMOCTH TIEPEMEHHOTO
TOKA OT BPEMEHH.

CuHycOMJQIbHBIA TEPEMEHHBIA TOK. Pe3ncTtop, KOHIAEHCATOp M KaTyllka
WHIYKTUBHOCTM B LEIHA CHUHYCOMJAIBHOIO IIEPEMEHHOrO TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpspKeHUN.

Wneanvubiii  Tpancpopmatop. Ilpom3BoacTtBo, mepemaya U moTpediieHUe
IIEKTPUYECKOU SHEPTHH.

DKOJIOTHUECKHE PUCKHM TpH  MPOU3BOJACTBE  3ieKTpodHepruu. KymeTypa
VICITOJIB30BAHUS MIEKTPOIHEPTUU B IIOBCEIHEBHOM KU3HU.

TexHrYecKue yCTpOMCTBA U TEXHOJIOIMYECKHUE ITPOLIECCHI: AIEKTPUIECKUN 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, JIMHUU JJIEKTpoIepeaay.

Jlemoncmpayuu

CB0OOOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUHN OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcumiorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaAHUH.

I'eneparop He3aTyXarMUX IEKTPOMArHUTHBIX KOJIEOAHHI.

Mopeinb 31eKTPOMAarHUTHOTO TeHepaTopa.

BoinyKeHHbIE CUHYCOMIaIbHbIE KOJICOaHMSL.

Pesuctop, karyiika HHAYKTUBHOCTH M KOHJIEHCATOP B LIEMH NEPEMEHHOIO TOKA.

Pe3onanc mpu  mocieoBaTENbHOM  COCAMHEHUM  PE3UCTOpPA,  KaTYILKH
VMHIYKTUBHOCTH M KOHJEHCATOpa.

Y cTpolcTBO M IPUHITUI IEUCTBUS TpaHchopMmaTopa.

Mopenb TMHUY 3JIEKTpoNepeiayn.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomuvl, NPAKMUKYM

N3yuenue tpancpopmaropa.

HccnenmoBanne TMEepeMEHHOTO TOKa dYepe3 IMOCIEIOBATENbHO COEAUHEHHBIC
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HaGmoienue >eKTpoOMarHiTHOTO pe30HAaHCa.

Hccnenoanue paboThl HCTOYHUKOB CBETA B IIEMTU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUMHbLE 60JIHbL

Mexannueckue BOJIHBI, YCIIOBUS UX pacrpocTpaneHus. [lonepeunsie v mpoa0IbHbIE
BOJIHBI. [lepros, ckOpoCTh pacpoCTpaHEHUs U 1JIMHA BOJIHBI. CBOMCTBA MEXAHUYECKHUX
BOJIH: OTPaXEHUE, MPETIOMIICHHE, UHTEephepeHIus U Tudpakiius.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITyMOBOE€ 3arpsi3HEHUE OKPYKAKOLIEN CPEBI.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSI M3JIYYCHHUSI JJICKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB [J O B anexrpomMarsuTHOil BomHe.

L0, 100
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CBoiicTBa JIEKTPOMArHUTHBIX BOJIH: OTPAKECHUE, TTPEIOMIICHUE, TTOISIPU3AIINS,
uHTepdepeHus u qudpakius.

[IIkama 5IE€KTPOMAarHUTHBIX BOJH. [IprMeHEHHE SIIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pauOCBsI3U U TEJIEBHICHUS. Paqnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIECH Cpeibl.

TexHudeckue yCTpOHCTBA © MPAKTUYECKOEC MPUMEHEHHE: MY3BbIKAJIbHBIC
WHCTPYMCHTHI, pajap, paauonpuEMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBU-meus,
yIIbTPa3ByKOBAs JMATHOCTHKA B TEXHUKE W METUITIHE.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmomieecs Teo0 Kak HCTOYHUK 3BYKa.

3aBUCHMOCTH JAJMHBI BOJHBI OT YaCTOTHI KOJIEOAHUIA.

HabutoieHue otpaskeHus: U NpeaoMIIeHHUS] MEXaHUUECKHUX BOJIH.

Ha6nronenue nntepdepeHunn u quppakiini MEXaHUYECKHUX BOJIH.

AKYCTUYECKHI PE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro MIPUMEHEHHUE.

Habmoienue cBsi3u TPOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUIUTYAON U 9aCTOTON
Kosie0aHMil.

HccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KE€HUE, IPETIOMIICHHE,
noJisipu3anys, upaxius, THTEpPEpeHIIHs.

OGHapyxeHue nHPpaKpacHOTo U yIbTPahrOIECTOBOTO U3ITYUEHUMH.

Yuenuueckuii sxcnepumenm, 1abopamopslie padomul, NPAKMUKYM
N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.
N3ydeHne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka

[IpssmMonMHEHOE pacpOCTpaHEHNE CBETA B OJHOPOIHOM cpene. JIyu cBera.
To4yeyHbIll HICTOYHUK CBETA.

OtpaxkxeHune cBeTa. 3akOHbI OTpakeHHs cBera. llocTpoeHue wu300paxkeHUil B
iockoM 3epkaie. Cepuueckue 3epkana.

[Ipenomiienne cBeTa. 3aKOHBI MpPETOMIICHUS CBeTa. AOCOJIOTHBIM IOKa3aTenb
npenomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [[oCTOSHCTBO 4aCTOTHI CBETA
Y COOTHOUIEHWE JUIMH BOJIH MPH MEPEX0/IE€ MOHOXPOMATHUECKOTO CBETA YEPE3 TPAHUILY
paszeina IByX ONTUYECKUX CPEN.

Xop nydeii B nmpusme. [ucnepcus cBera. CnoxxkHbli cocTaB 6enoro ceera. L{Ber.

[TomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIM yroJl IOJHOIO BHYTPEHHETO
OTPAKECHMUS.

Cobuparonye u paccenBaroniye auH3bl. ToHkas quH3a. DokycHoe paccTosiHUuE U
ONTHYECKasi CHUJIa TOHKOW JIMH3bL. 3aBUCHUMOCTb (POKYCHOTO PACCTOSHHUS TOHKOMN
chepruecKoi JIMH3bI OT €€ TeOMETPUHU M OTHOCUTEIBHOTO TTOKA3aTeNs MPEIOMIICHUS.

dopmylia TOHKOH JIUH3bL. Y BEJIMYECHUE, 1aBAEMOE JINH30M.



Xox Iyda, TMPOLIEALIET0 JHWH3Y IMOJ MPOU3BOJIBHBIM YIJIOM K €€ TJaBHOU
onTuueckoit ocu. [TocTpoeHre n300pa>keHri TOUKH U OTPE3Ka MPSMON B COOUPAIOIIUX U
paccenBaOIIMX JUH3aX U UX CUCTEMAX.

OnTtuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. [7na3 kak ontuyeckas
cucrema.

[Ipenensl NpUMEHUMOCTHA T€OMETPUUYECKON ONTUKH.

BomnoBas ontuka. MuTepdepenius cBera. KorepeHTHbIE UCTOYHUKH. Y CIOBHS
HAOJIOICHUS] MAKCUMYMOB MU MUHHUMYMOB B HMHTEP(EPEHIIMOHHON KapTHHE OT ABYX
KOTEPEHTHBIX HCTOYHUKOB. [IprMeph! kitaccudecKkux MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus ceta. Judpakiumonnas pemérka. YciaoBue HaOMIOIEHUS TIaBHBIX
MaKCUMYMOB TP MaJ€eHUM MOHOXPOMATUYECKOTO CBETA Ha TUGPAKIIUOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuueckre yCTpOMCTBA U TEXHOJIOTHUECKUE IPOLECCHI: OUYKH, JIyIIa, IIEPUCKOII,
doToamnmapaT, MHUKpPOCKOI, MPOCKIMOHHBIA ammapar, MPOCBETICHUE ONTHKH,
BOJIOKOHHAsI OTITHKA, TU(PAKIIMOHHAS pEHIETKA.

Jlemoncmpayuu

3aKOHBI OTPAKEHHS CBETA.

Uccnenosanue npeioMeHUs CBETA.

HaOnronenue noiHOro BHyTPEHHETo OTpakeHus. Mojieis CBETOBO/IA.

HccnenoBanue xoa CBETOBBIX MTyYKOB YEPE3 IUIOCKOMAPAIIIENbHYIO INIACTUHY U
IpU3MY.

WccnenoBanue cBOMCTB N300paKeHU B JIMH3AX.

Mogenu MUKpOCKoTa, TEJIECKOIa.

HaGnronenue untepdepeHinm crera.

Habmronenue 11BETOB TOHKUX IUIEHOK.

Hab6nronenue nudpaxiuu crera.

N3yuenune audpakiinoHHON pemETKY.

Habnronenue nudpakiilmiOHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopsie padomul, NPAKMUKYM

N3Mepenue nokazaress npeioMIeHUs CTeKIIa.

UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PaCcCTOSIHUS OT BEIIECTBA (Ha mpuMepe
KUJKUX JIUH3).

N3mepenrie poKyCHOTO PaCCTOSIHUS paCcCEUBAIOUIUX JIMH3.

[Tomy4yenue n300paXkeHus B CUCTEME U3 TUIOCKOTO 3epKaJia U JIMH3BI.

[Tonyuenne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Habmronenue nudpakiuu, nHTephepeHIIN U TOJIIpU3allii CBETA.



W3yuenue noysipu3anuy cBeTa, OTpakEHHOTO OT MOBEPXHOCTH TUAIIEKTPUKA.

N3yuenue naTepdepeHny J1a3epHOTO U3IIyYeHHs Ha IBYX HIETsX.

Habmionenue nucnepcun.

Habmonenue u uccnenoBanue AuppakiinoOHHOTO CIIEKTpa.

W3MepeHne IIMHBI CBETOBOW BOJIHBI.

[TonyyeHune cHekTpa H3Iy4YEHHs CBETOIMOJA TMPU MOMOIIM AU(PAKIMOHHON
PELIETKY.

Paznesn 6. OCHOBBI CIeNHAJIBHON TEOPHUH OTHOCHUTEJILHOCTH

['paHnbl TPUMEHUMOCTH KJIACCUYECKOW MexaHWKH. llocTynmarsel crenuanbHOM
TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON uHTepBasl. [IpeoOpa3zoBanus Jlopenma. YcioBue
OPUYUHHOCTU. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BpPEMEHH W
COKpAICHHUE JITTUHBI.

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.

CBsI3p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

TexHuueckue yCTpPOWCTBA W  TEXHOJOTMYECKHE TMPOLECCHhl:  CIYTHUKOBBIE
NPUEMHUKH, YCKOPHUTEIHN 3aPSKEHHBIX YaCTHL.

Yyenuueckuii sxcnepumenm, 1abopamoptvle pabomul, NPAKMUKYM
OmnpeneneHrue UMITyJIbCa M DHEPTUU PENATUBUCTCKUX 4dacTull (1o doTtorpadusm
TPEKOB 3apPsHKEHHBIX YaCTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas pusuka
Tema 1. Kopnyckynapno-60ano60it 0yaausm

PaBHOBecHOE TemIoBOE M3NTydeHUE (M3ydeHUue abCOMIOTHO YEPHOTO Teja). 3aKOH
cmenieHus Buna. ['unoresa [limanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®ororpdexr. Onbiter A.I'. CroneroBa. 3akonbl ¢oTtodddexra. YpaBHEeHUE
Oitamreitna s hotodddexra. «KpacHas rpanuiiay Gportodrddexra.

JlaBnenue cBera (B 4YaCTHOCTH, JaBJICHHE CBETa Ha aOCOIIOTHO MOTJIOMIAOIIYIO U
a0COJIFOTHO OTpakaroIlyro noBepxHocTh). OnwiThl [1.H. JleGenena.

BonnoBbie cBoucTBa yactul. Bomubl ne bpoins. {nuHa BosiHBL ne bpounsa u
pa3Mmepbl 00JacTH JIOKaIM3alUU JBWXKYLIEHCS dYacTullbl. KopmycKyssipHO-BOJHOBOM
nyanusM. {udpaxiys 31eKTpOHOB Ha KpUCTasIax.

Cnemnduka wusmepeHnii B Mukpomupe. COOTHOIIEHUS HEompeaeaEéHHOCTEN
['eitzendepra.

TexHndeckne yCTpPOWCTBA H  TEXHOJOTMYECKHME IMPOLECCHI:  CHEKTPOMETD,
dboTors1eMeHT, (OTONATUUK, TYHHEIBHBIN MUKPOCKOTI, COJTHEUHast O0aTtapesi, CBETOAUO/I.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeELIHETO (poToaddekra.

HccnenoBanue 3aBUCUMOCTH CONPOTHUBJICHUS MOJTYNPOBOAHUKOB
OT OCBEILLIEHHOCTH.



Ceeroauon.
Connednas Oarapes.

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomol, NPAKMUKYM
HccnenoBanue portopesucropa.
N3mepenne mocrosaHOM [I1anka Ha ocHOBE uccienoBanus Gporodddexra.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA Yepe3 CBETOAMO OT HAIPSIKCHHS.

Tema 2. Quzuxka amoma
OmneIThl 1O MCCIAEAOBAHUIO CTPOCHMS aroma. llnaHerapHas Mojenbp aroma

Pezepdopna.

[loctynater bopa. Usnyuenue u morjomieHne (OTOHOB MPHU IMEPEXOAE aToMa
C OJTHOTO YpOBHS JHEPIMH HA JIPYTOM.

Bunsl cnextpoB. CrieKTp ypOBHEH 3HEPTHH aToOMa BOJOPOIaA.

CroHTaHHOE U BBIHYXJICHHOE U3JIy4eHHUE cBeTa. Jlasep.

TexHnuecKkue ycTpocTBa U TEXHOJIOIMYECKUE IIPOLECCHI: CIEKTPAJIbHBIN aHATIU3
(CIeKTpOCKoOII), Ja3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu
Mopens onbita Pezepdopra.
HaGnronenue mMHeHYaThIX CIIEKTPOB.
Y cTpoiicTBO U AEHCTBUE CUETUMKA HOHU3UPYIOIIUX YaCTHL.
Onpenenenre JUIMHBI BOJIHBI Ja3€pHOTO U3TyUYEHUS.

Yuenuueckuii sxcnepumenm, 1abopamopuslie padomul, NPAKMUKYM

Hab6nronenue nuHeityaToro cnekrpa.

UccnegoBanne cnekTpa paspeKEHHOTO AaTOMApHOrO BOJOPOAAa W HU3MEPCHHUE
noctosinHoi Punbepra.

Tema 3. Quzuka amomHo2o A0pa u INEMEeHMAPHHIX YACHUY,

Hyxnonnas monens sigpa ['eitzendepra—Banenko. 3apsa sapa. MaccoBoe 4yucio
anpa. 30tomsl.

PanuoaktuBHOCTE. Anb(a-pacnan. DIEKTPOHHBIN U MO3UTPOHHBINA OeTa-pacmal.
['amMma-n3nyuenue.

3aKOH paJlMOAaKTUBHOIO pacmnana. PagnoakTuBHbIE N30TONBI B nipupoae. CBoKcTBa
VOHU3HUPYIOIIETO HW3JIYy4YeHUs. BiusHHE paJIMOaKTUBHOCTH Ha >KUBBIE OpPraHU3MBI.
EctecTBennblil ¢hoH uznyyenus. Jozumerpus.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SAnepubie peakiuu. Jlenenne u cuHTe3 snep. SAnepHsie peaktophl. [IpobieMbr
YOPaBISEMOTO TEPMOSIIEPHOTO CHUHTE3A. DKOJIOTMYECKUE ACIIEKThl Pa3BUTHA AIEPHOU
DHEPIrETUKH.

MeToapl pErucTpauy U UCCIEA0BAHUS JIEMEHTAPHBIX YacTUL]. DyHIaMEHTAJIbHBIC

B3aUMOJIEUCTBYS. bapruOHBI, ME30OHBI U JICITOHBI.

[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TirooHHas MOAENb apOHOB.



®duzuka 3a npeaenamu CtanaapTHoW moAenu. TéMHas MaTepusi U TEMHAs YHEPTUSL.

EanncTBO pmznueckoil KapTUHBI MUpA.

TexHuyeckne yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHL: JO3UMETP, KaMmepa
Bunbscona, simepHbIii peakTop, TEPMOSIEPHBIN peakTop, aToMHas OomMOa, MarHUTHO-
pe3oHaHcHas Tomorpadus.

Yuenuueckuii saxcnepumenm, nabopamopusie pabomuvl, NPAKMUKYM
HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).
HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIB30BaHUEM JI03UMETPA.
N3ydenne moriomieHus 0eTa-9acTUI] ATFOMHHHUCM.

Pa3znen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

OTtanbl pa3BuTUs acTpoHoMmuU. [IpuUKIagHOE W MHPOBO33PEHYECKOE 3HAUCHUE
acTpoHoMuH. [IpuMeHUMOCTh 3aKOHOB (PU3UKU JJ1s1 OOBSICHEHUS TTPUPOIbl KOCMUUECKUX
00BEKTOB.

MeToabl aCTPOHOMUYECKUX UCCIAEA0BAHNN. COBPEMEHHBIE ONITUYECKUE TEIECKOTIBI,
paauoTEIECKOIbl, BHEATMOC(hEepHAast aCTPOHOMHUS.

Bup 3Bé3nHoro HeOa. Co3Be3aus, SpKue 3BE3/IbI, TUTAHETHI, UX BUJIUMOE JIBHOKCHUE.

ConHeuyHas cucrtema.

Counnne. ConHeuHast akTUBHOCTb. cTounuk sHeprun ConHua U 3BE3 .

3BE3/71bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[MarpamMma «CHEKTpajJbHBIM Kilacc —
CBETUMOCTBHY». 3BE3[IbI TJIABHOW IMOCJIENOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTB» JJIS1 3BE3]1 IJIaBHOW IOCJIEA0BATEIIbHOCTH. BHYTpeHHEE CTpOeHUE 3BE3.
CoBpeMeHHBIE MPEICTABICHUS O MTPOUCXO0XKICHUH 1 3BoroMK CoJTHIA U 3BE3]T. DTarbl
JKU3HU 3BE3/I.

Muieunsiii [TyTs — Hamia I'anaktuka. [Tonoxenne u aemxenue ComnHia B ["anakTuke.
Turnbl ralakTuK. PaguoranakTuku v kBazapbl. YEpHbIE NBIPHI B siApaxX rajJakTHK.

Bcenennas. Pacimpenue Beenennoit. 3akon Xa06ia. Pazberanue rajiakTuk.
Teopus bonporo B3psiBa. PeMkToBOE M3ITyYeHHUE.

Macmrabnas ctpykrypa Beenennoil. MertaranakTuka.

Hepeméunbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus
HaGnronenust 3BE3qHOTO HEOA HEBOOPYXKEHHBIM TJIA30M C  HCTOJIB30BAHHEM
KOMITBIOTEPHBIX MPHIOKEHUNU ISl ONPEICICHUS IOJOKCHHS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be3/1usl CEeBEPHOIO MOMYIIAPUS U IPKUE 3BE3/IBI.
Habnronenus B Teneckon JIyHbI, TUIAaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHUH.

Pu3nyecKuil NPaKTUKYM

Crioco6bl m3MepeHuss (PU3NYECKUX BEITUYHH C HCIOJIH30BAHUEM AHAJIOTOBBIX H
U(POBBIX HU3MEPUTETBHBIX MPUOOPOB M KOMMBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCONIOTHBIE M OTHOCHUTENIbHBIE TOTPEHIHOCTH M3MEPEHUN (PU3NUECKUX BEIUYHUH.
OueHka rpaHul] HOTPEIIHOCTEN.

[IpoBeneHNEe KOCBEHHBIX W3MEPEHHM, WCCIACAOBAHUI 3aBUCHUMOCTEH (DU3UIECKUX
BEJIMYMH, POBEPKA MPEIOKEHHBIX TUIIOTE3 (BBIOOP U3 paboT, OMMCAHHBIX



B TEMaTHUECKHUX paslenax «YUYeHWYECKHH SKCIePUMEHT, 1abopaTopHbIe paboTHI,
MPAKTHKYM).

O6o01maromee NMOBTOPEHUE

O06o00mmenrne W cucTeMaTu3alus COJACpXKaHUS pas3fesioB Kypca «MexaHuKay,
«MonexkymnsipHasi ¢u3MKa ¥ TEPMOIUHAMUKAY, «IIEKTpoauHaMuKa», «Komebanus u
BOJIHBI», «OCHOBBI CIENMATILHON TEOPUH OTHOCUTENIBHOCTWY», «KBaHTOBas (Qu3ukay,
«IJEeMEHTBI aCTPOHOMUU U aCTPODUIUKIY.

Ponp pu3ukm m acTpOHOMUU B SKOHOMHUYECKOH, TEXHOJIOTUYECKON, COITUATBLHON U
TUYECKON cpepax NESITENIbHOCTH YeJIOBEKa, poJib U MECTO (PU3UKM U acTPOHOMUU B
COBPEMEHHOW HAyYHOW KapTUHE MUPA, 3HAYCHHUE ONMCATEIbHOM, CUCTEMATU3UPYIOILLIEH,
O0OBACHUTENILHON M MPOTHOCTUYECKON (QYHKIIMHA PU3NUECKON TEOPUH, POITh PU3NMUECKON
Teopud B (POPMHUPOBAHUU TMPEACTABICHUM O (DUIUUECKON KapTUHE MUpPA, MECTO
bu3nUecKoil KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABICHUN O IPUPOJIE.

Me:xnpeamMeTHble CBS3H

N3yuenue kypca pusuku yriayOnéHHoro ypoBHsA B 11 kiacce ocylecTBiseTcs ¢
YUETOM COJIEPKATENBHBIX MEKIIPEAMETHBIX CBSI3€M C KypcaMU MaTE€MaTUKH, OMOJIOTHH,
XUMUH, reorpaduu U TEXHOJIOTHH.

MesicnpeOmemnsie NOHAMUA, CEA3AHHbIE C U3YUEHUEM MeEmO008 HAYUHO20
no3nanua: SBICHUE, Hay4HbIN (akT, runores3a, pusndeckas BEeIUUYMHA, 3aKOH, TEOPHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJEIHUPOBAHUE, MOJIENb, H3MEpPEHUE, MOTPEIIHOCTH
U3MEPEHUM, U3MEPUTENBHBIE MPUOOPHI, (P POBas Tad0paTOpus.

Mamemamuxka: Pemienue cucremsl ypaBHeHull. Tpuronomerpuueckue QpyHKINU:
CHUHYC, KOCHHYC, TaHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO.
BekTopbl M HMX MPOEKUMH HA OCH KOOPAMHAT, CIOXEHUE BEKTOpOB. [Ipom3BoaHbIE
arieMeHTapHbIX (yHKIuH. [Ipu3Haku noao0ust TpeyroJbHUKOB, ONpeAeIeHUe MIouaan
IJIOCKUX (puryp u oobéma Ted.

Buonozua: >nekTpuyeckue siBICHUS B )KUBOM NpUPOJE, KoJieOaTeIbHbIe TBUKCHHUS
B JKMBOM NPUPOAE, SKOJOTWYECKHE PHUCKH IPU IPOU3BOJACTBE SIIEKTPOIHEPTUH,
AIIEKTPOMATrHUTHOE 3arpsi3HEHUE OKPYKAIOIICH cpeibl, YIbTPa3ByKOBas JTUArHOCTHKA B
MEIULMHE, ONITUYECKUE SBJICHHS B )KMBOU IPUPOJIE.

Xumusn: CTpPOEHUE aTOMOB U MOJIEKYJI, KPUCTAINIMYECKAsI CTPYKTYpa TBEPBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIIMYECKON PEMIETKY, CIEKTPAIbHBIA aHAU3.

T'eozpagpusa: marnuTHBIE TIOMIOCA 3€MIIM, 3aJI€KW MarHUTHBIX pyl, (GOTOCHEMKA
3€MHOM MOBEPXHOCTH, ceiicMorpad.

Texnonocua:  TPUMEHEHUWE  MOCTOSIHHBIX ~ MAarHUTOB,  3JEKTPOMArHHUTOB,
3JIEKTpoiBUTaTENb SIKOOHM, reHepaTop MEePeMEHHOr0 TOKa, MHAYKIIMOHHAs Teub, JUHUU
AJIEKTpOIIepeaay, 3JIEKTPOJABUraTeNb, pajgap, PagUONPUEMHUK, TEJIEBU30p, AHTEHHA,
tenedoH, CBU-neus, ynpTpa3ByKoBasi JUarHOCTHUKA B TEXHUKE, POEKIIMOHHBIN anmnapar,
BOJIOKOHHAsl OMNTHKA, COJHEYHas OaTapes, CIYTHUKOBBbIE TNPUEMHHUKHU, sAEpHas
DHEPreTHKa U DKOJIOTUYECKHE ACTIEKTHI €€ Pa3BUTHSL.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JImqHOCTHBIE pe3ynbTaThl OCBOCHMSI ydeOHOro mpenMera «Du3mka» TOKHBI
OTpakaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYy4YalOIIMXCA  PYKOBOJCTBOBATHCS
chopMUPOBaHHOW BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX
OpUEHTAIIUN, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOUIUX TPAJAUIIMOHHBIM
[EHHOCTSIM POCCUHCKOro 0O0IlecTBa, paclIMpEeHUuEe >KU3HEHHOTO OIbITa M OIbITa
JESATENPHOCTH B IMPOLECCE pealn3allii OCHOBHBIX HAIPABICHUN BOCIUTATEIBLHOU
JESATENbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpaxaaHCcKOro BOCIIUTAHMSA:

C(OPMHPOBAHHOCTDh TPAKIAHCKONH IMO3UIMH OOYYaroOIIerocss KakK aKTHBHOIO
¥ OTBETCTBEHHOTO YJICHA POCCHIICKOTO OOIIECTBA;

HPUHATHE TPATUIIMOHHBIX OOIIIeYCITOBCUCCKUX I'YMaHUCTUYECKUX
U IEMOKPATHYECKUX [ECHHOCTENH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBLHOCTh B HHTEpPECaxX TIPaKIaHCKOTO
00IIIeCTBa, Y4aCTBOBATh B CAMOYITPABICHUHU B 00pa30BaTEIbHOM OpraHU3aIlny;

YMEHHE B3aUMO/ICHCTBOBATh C CONUAIBHBIMA HHCTUTYTaMU B COOTBETCTBHH C X
(GYHKIHUSIMU ¥ Ha3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTAPHON ¥ BOJIOHTEPCKOMU JESTEIIBHOCTH;

2) MaTPHOTHYECKOI0 BOCTIMTAHMUS:
c(hOpMHUPOBAHHOCTHh POCCUMCKOMN TPaKIAHCKON UIACHTUYHOCTH, TaTPUOTU3MA;
LIECHHOCTHOE OTHOIIEHHWE K TOCYJApPCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YYEHBIX B 00J1aCTU (DU3UKU U TEXHUKE;

3) TYXOBHO-HPaBCTBEHHOT0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYallMI0O W NPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI M LEHHOCTH, B TOM YHCIE
B JICATEIBLHOCTH YUYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIETO;

4) 3CTETHYECKOr0 BOCIIUTAHUS:
3CTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOUask 3CTETHKY Hay4HOI'O TBOPYECTBA,
HpHUCYyIero GU3NYECKOi HAyKe;

5) TpyaoBOro BOCIIUTAHUS:

MHTEPEC K pa3iu4HbIM cepaM MpoPecCHOHATbHON NIEATEIbHOCTH, B TOM YHCIE
CBS3aHHBIM C (DU3UKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp OyyIIe
npoeccuu 1 peann30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TUIaHBI,



TOTOBHOCTH M CLIOCOOHOCTB K 00pa30BaHUIO U caMO00pa30BaHUIO B 001aCTH (PUBHKHU
Ha TIPOTSHKEHUN BCEH KU3HU;

6) 3K0JOrNYecKOro BOCIIUTAHMSA:

c(OpMHUPOBAHHOCTH IKOJIOTUIUECKON KYIbTYPBI, 0CO3HAHUE TTI00ATBHOTO XapaKkTepa
HKOJIOTHYECKUX MPOOIIEM;

IJIAHUPOBAHKE U OCYIIECTBICHUE JICCTBUM B OKPYKAIOILIEH Cpelie HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

Pacmmpenue onbiTa 1eATEIbHOCTH 3KOJIOTHYECKOW HAPABIEHHOCTH HA OCHOBE
UMEIOIINXCS 3HAHUN 10 (PU3HKE;

7) eHHOCTH HAYYHOT'O MO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs (U3HUUECKON HAYKH;

OCO3HaHHUE LIEHHOCTH HAayYHOW JIE€ATEIbHOCTH, TOTOBHOCTh B IIPOLIECCE M3YyUCHHUS
(GU3MKKM  OCYIIECTBISATH  MPOEKTHYIO M HMCCIENOBATEIbCKYIO  JESITEIbHOCTb
WHIUBUYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJ/IBTATDI

Ilo3HaBaTebHbIC YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUA
ba3oBble Jiornueckue aeicTBUA:

CaMOCTOSITENIbHO (hOPMYJIMPOBAThH U aKTyadu3UpPOBaTh MPoOJIeMy, pacCMaTpUBaTh
€€ BCECTOPOHHE;

ONPENETATH UEHU IEITETbHOCTH, 3a1aBATh MAPAMETPHI U KPUTEPUH UX JOCTUKECHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHNS B paCCMaTPUBAEMBIX (PU3MUESCKUX
SIBIICHUSIX

pa3pabarpiBaTh IUTAH peEIICHHS TPoOJeMbl C Yy4ETOM aHaIM3a HWMEIOIIUXCS
MaTE€pPUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JICATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN AEATEIbHOCTH;

KOOPJAMHUPOBATH U BBITIOIHATH Pa0OTY B YCIOBUIX PEabHOTO, BUPTYAJIbHOTO H
KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBaTh KPEATHBHOC MBIIIICHHUE MPH PEIISHUH )KU3HSHHBIX TIPOOJIeM.

ba3oBble uccienoBaregbcKue 1eMCTBUA:

BJAJIeTh HAYYHOH TEPMHHOJIOTHEH, KIIOYEBHIMU TOHSATUSMU H METOAAMH
buznyecKoil HayKu;

BJa/IeTh HaBBbIKAMU Y4€OHO-MCCIIEIOBATENIbCKOW W MPOEKTHON NeATEeIbHOCTH B
00J1acTH (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIbHOMY MTOUCKY METOIOB
pemieHus: 3anad  (U3MYECKOTO COJEP)KaHUs, MPUMEHEHHUIO PpPAa3JIMYHBIX METOJI0B
MIO3HAHWS,

BJAJeTh BUJAMH JIEATEIBHOCTH 1O TIOJYYEHUIO HOBOTO 3HAHHUSA, €ro
UHTEPIIpEeTalny, MpeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3JIMUHBIX YUYEOHBIX CUTYaLIUsAX, B
TOM YHCJIE IIPU CO3JJaHUM Y4€OHBIX IPOEKTOB B 001acT (QU3HKY;



BBIABIISITH IPUYMHHO-CIICCTBEHHBIE CBS3U U AKTYAJIM3UPOBATH 3a]ady, BbIIBUTaTh
TUIIOTE3Y €€ PELICHMS], HAXOAUTh apIyMEHTBI I TI0Ka3aTelIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MMAPaMETPbl U KPUTEPUN PELICHNS;

AHAJIM3UPOBATh IOJYYCHHBIE B XOJE PEIICHUS 3a4a4d PE3YJIbTaTbhl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh M3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh M  (OPMYyJIMpPOBaThb COOCTBEHHbIE 3aJjaud B  00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

yMETb  IEPEHOCUTh 3HaHUS 1O (U3MKE B  MPAKTUYECKYIO  00JacTh
KU3HEIECATEIBHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTel;

BBIJIBUTaTh HOBBIE UJIEH, TIPEJIaraTh OPUTMHAIBHBIC IMOAXO0/IBI U PELICHUS;

CTaBUTh MPOOJIEMBI U 337a4H, TOIMYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

Pa6ora ¢ unpopmaumeii:

BJIQJIeTh HAaBbIKAMM TOJydYeHUs] HHGOpMAIMK (U3HUECKOTO COJEPKaHUS U3
WCTOYHUKOB Ppa3HBIX THUIOB, CAaMOCTOSTEIBHO OCYIIECTBISATh IIOWCK, aHAJM3,
CHUCTEMAaTH3aIMI0 M WHTEPIpETauio WHOOPMAIMU Ppa3IMYHBIX BHIOB W (hopm
MPE/ICTaBIICHNUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh CPE/ICTBA MH(POPMAITMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTUH B
pelieHu  KOTHUTHUBHBIX, KOMMYHHKAaTHBHBIX M  OPTaHMU3AIMOHHBIX 3a7a4 C
cobmofeHneM TpeOOBaHUN  SProOHOMHMKH, TEXHUKHM  O€30MacHOCTH, TUTHEHBI,
pecypcocOepekeHrs, TMPaBOBBIX M OJTUYECKHUX HOPM, HOPM HH(OOPMAIMOHHON
0e30IacHOCTH;

Co37aBaTh TEKCTHI (PU3UUYECKOTO COJAEPX,aHUS B Pa3MMUHBIX (hopMmaTax ¢ y4ETOM
Ha3HaueHUs HMHPOpPMAIMA U TEJEBOM ayauTOpUU, BHIOMpPAs ONTUMAIbHYIO (QopMy
MPE/ICTABIICHUS U BU3yaJlU3alUH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NeCTBHUA:

OCYILECTBIIATH OOIIEHUE HA YpOKaxX (PU3MKH U BO BHE-YPOUHOU AESTEIBHOCTH;

pacro3HaBaTh IPEANOCHUIKA KOH(DIUKTHBIX CUTYALUI U CMAT4aTh KOHQIIUKTHI,

Pa3BEPHYTO M JIOTUYHO M3J1araTb CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

IIOHUMAaTh U UCII0JIb30BaTh IPEUMYIIIECTBA KOMaHIHON U MHIMBUlyalbHON padoThI;

BbIOMpaTh TEMATUKY U METO/IbI COBMECTHBIX JIEHCTBUI € yUETOM OOIINX HHTEPECOB,
Y BO3MOXXHOCTEH Ka)KI0r'0 WIECHA KOJUIEKTUBA;

IPUHUMATh L€ COBMECTHOM EATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBHUS 110 €€ TOCTUKEHUIO: COCTABJIATH IUIaH IEHCTBUM, pACIPEAEIATH POJIU C YUETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pE3yJIbTaThl COBMECTHOM padOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJa M Ka)JOr0 y4aCTHHKA KOMAaHIbl B OOLIMii
pe3yJsbTaT no pazpabOTaHHBIM KPUTEPUSIM;



npemiaratb HOBBIC IIPOCKTLI, ONCHHBATbL HWACH C IIO3MIOKWK  HOBU3HEIL,
OPUTI'HHAJIbBHOCTH, Hp&KTH‘ICCKOﬁ 3HAaYUMOCTH,

OCYHICCTBJIATH ITOBUTUBHOC CTPATCTUUCCKOC ITOBCACHUC B PA3JIMYHBIX CHUTYyAIUAX,
IPOABJIATH TBOPUCCTBO U B006pa)KeHI/IC, OBITH HWHHUIIMAaTUBHBIM.

PerynsiTuBHble YHUBEpPCAJbHbIE Yy4eOHbIE JeHCTBUA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISATH MO3HABATEIBHYIO IEATEILHOCTD B 007aCTH (PUHUKH
U aCTPOHOMUH, BBIABIIATH IPOOJIEMBI, CTAaBUTh U OPMYJIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSATENIbHO COCTABIIATh IUIaH PEUICHUS] PacUETHBIX M KAYECTBEHHBIX 33]1aY,
IUIaH  BBIMOJTHEHUS TIPAKTUYECKOM paboThl € Y4ETOM MMEIOMUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEW U NPEANOUTEHUH;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JieJ1aTh OCO3HAHHBIN BEIOOP, apryMEHTHPOBATH €T0, OpaTh Ha c€0s1 OTBETCTBEHHOCTh
3a pElICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYAUIMU B 00JACTH (PU3HKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OILICHKY HOBBIM CHUTYaIllUsiIM, BHOCHUTh KOPPEKTUBBI B JCSATEIBHOCTD,
OIICHMBAaTh COOTBETCTBHE PE3YJIbTATOB LEISIM;

BJIa/IETh HABBIKAMU MTO3HABATEIbHON pe(IIEKCUU KaK OCO3HAHUSI COBEPIIAEMBIX
JEUCTBUM U MBICIIUTENBHBIX IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUN;

UCIOJIB30BATh IPUEMBI pedIeKCUU TS OLIEHKH CUTYallUud, BHIOOpa BEPHOTO
pelieHus;

YMETh OIIEHUBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U a@pTYMEHTHI JIPYTUX MPU aHATIM3E PE3YIbTAaTOB ACATEIbHOCTH;

IpPUHUMATH ce0sl, MOHUMAas CBOM HEJIOCTATKU U IOCTOUHCTBA,

MPUHUMATh MOTUBBI M apT'YMEHTHI APYTUX IPU AaHAIU3E PE3YyJIbTATOB JEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIHOKH.

B mponecce AOCTHXKEHUSI JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOrpaMMBI IO
busrke A YpOBHS CpeHEero oOIiero o0pa3oBaHusi y 00yUarOIIMXCS COBEPIIICHCTBYETCS
IMOYUOHANLHBIU UHMENNeKM,, TIPEATIoNaratouuil chOpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIIOYAIOMIETO CIOCOOHOCTh IMOHHUMATh CBOE SMOILMOHAIBHOE
COCTOSIHHE, BUJICTh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOM IMOITMOHAILHOM c(ephl, OBITH
YBEPEHHBIM B ce0e;

CaMOpEryJIMpOBaHUs, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCThH 3a CBOE MOBEJICHUE, CTIOCOOHOCTD aJalITUPOBATHCS K AMOIIMOHAIIEHBIM
U3MEHEHUSIM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;



BHYTPEHHEW MOTHBAIIMHU, BKJIIOYAIOLICH CTPEMJIEHUE K JOCTHKEHHUIO LEIU U
yCIIeXy, ONTHMHU3M, HWHUIMATUBHOCTb, YMEHHE JEHUCTBOBAThb, HCXOJs W3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOMIEH CIIOCOOHOCTh MOHHMMATH JMOIIMOHAIILHOE COCTOSHHE
JIPYTUX, YYUTBIBATh €0 MPU OCYIIECTBICHUM OOIICHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHUS C
JPYTUMH JIFOABMHU, 3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3peniaTb KOHQIUKTHI.

ITPEAMETHBIE PE3YJIBTATDBI

K konmy o6yuenus B 10 kinacce npeiMeTHble pe3yIbTaThl HA YIiTyOJI€HHOM YpOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOUIUXCSl YMEHUM:

MOHUMATh pPOJb (PU3UKH B SKOHOMHUYECKOH, TEXHOJIOTMUECKOW, HKOJIOTHYECKO,
COLIMAJIHOW U 3TUYECKOHN cepax AesTeNbHOCTH YEJIOBEKa, POjb U MECTO (PU3UKU B
COBPEMEHHOW HAyYHOU KapTUHE MHUPA, 3HAYCHHUE OMMCATEIbHOM, CHCTEMATU3UPYIOILIEH,
OOBACHUTENILHOM M MPOTHOCTUYECKON (PYHKIMI (PU3NYECKOW TEOpUHM — MEXAHUKH,
MOJIEKYJISIPHOM (PU3UKU U TEPMOJAUHAMUKH, POJIb (PU3NUECKON TEOPUH B (POPMUPOBAHUU
IPENCTaBICHUN O (PU3NUECKOW KapTUHE MUPA;

pa3nauyaTh YCJIOBUS NPUMEHMMOCTH Mojenedl (U3MYecKuX Tel MU IPOLECCOB
(sBNIEHMI ): UHEPIIMATbHAS CUCTEMa OTCUETa, aDCOIOTHO TBEP/IOE TEIO0, MaTepUaibHas
TOYKa, PABHOYCKOPEHHOE JBM)KEHHE, CBOOOJHOE TMaJieHHe, aOCOJIOTHO yIpyras
nedopmanusi, abCOJIIOTHO YIPYroe M abCOMIOTHO HEYNpPYroe CTOJIKHOBEHHS, MOJAEIU
rasa, >KUJKOCTH 1 TBEPAOIO (KPUCTAIIIMYECKOT0) TN, UACAIbHBIN ra3, TOUSUHbIN 3apsij,
OJHOPOJHOE JIEKTPUYECKOE I10JIE;

paznuyaTh yciaoBusi (TpaHUIlbI, 00JACTH) MPUMEHUMOCTU (PU3UYECKUX 3aKOHOB,
NOHMMAaTh BceOOIIMH xapakrep (yHAAMEHTalIbHBIX 3aKOHOB U OrPaHMYEHHOCTH
VCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBICHATH MEXAaHWYECKHE TPOLECCHl U SBJICHUS, HUCHOJb3Ys
OCHOBHBIE TIOJIO)KEHUSI M 3aKOHbl MEXaHHMKH (OTHOCHTEIBHOCTh MEXaHHYECKOTrO
JBUKEHUA, (DOpMYNbl KUHEMATUKH PABHOYCKOPEHHOIO JABW)XEHHS, MPEeoOpa3zoBaHUs
["annitest nug CKOPOCTH U EpeMENIEHUs, 3aKOHbI HbI0TOHA, IPUHIIUIT OTHOCUTEIBHOCTH
[anuniest, 3aKOH BCEMUPHOIO TATOTEHUs, 3aKOHBl COXPAHECHHS HUMIIYJbCa H
MEXaHUYECKOM HHEPruH, CBSA3b PaOOTHI CHJIBI C U3MEHEHHEM MEXaHMYECKON SHEprum,
YCIIOBHSI PAaBHOBECHS TBEPAOrO TeNa), NPU 3TOM HCIOJIb30BaTh MAaTEMaTHYECKOE
BBIPDAKEHHE 3aKOHOB, YKa3blBaTh YCIOBUS NPUMEHUMOCTH (U3UUYECKUX 3aKOHOB:
npeoOpazoBanuii ["anmues, BTOPOro u TpeThero 3akoHoB HpI0TOHA, 3aKOHOB COXpaHEHUs
MMITYJIbCA U MEXAHUYECKON SHEPIUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHAJIM3UPOBATH U OOBACHATD TEIIOBBIE MPOLIECCHI U SABJICHUS, UCIIOJIb3Ysl OCHOBHBIE
nosioxkeHust MKT 1 3aK0HBI MOJIEKYJIIPHON (PU3UKH U TEPMOIMHAMHUKY (CBSI3b JIaBIICHUS
UJCATBHOIO Ta3a CO CpeaHEd KHHETHYECKOW OHHEPIHEM TEIUIOBOIO [JBWKEHUSA W
KOHIIEHTPALMEN €T0 MOJIEKYJI, CBA3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KNUHETUYECKON



DHEPrUel TEIUIOBOTO JBH)KEHUS €r0 YacTHIl, CBSI3b JaBJICHUA HWICAJBbHOIO Tra3a C
KOHIICHTpAIIMEN! MOJIEKYJ U €ro TeMIlepaTtypoi, ypaBHeHue Menneneesa—Knaneiipona,
NEPBBIM 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHHs YHEPTUU B TEIJIOBBIX MPOIIECCaX),
IIPU 3TOM HCIIOJb30BaTh MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBHS
IIPUMEHUMOCTH ypaBHeHns Menneneesa—Knanenposna;

aHAJIM3UPOBATh M OOBSACHATH JIIEKTPUUECKHE SBIICHUS, HUCIONb3YS OCHOBHBIC
MOJIOKEHUSI ¥ 3aKOHBI AJIEKTPOJMHAMUKH (3aKOH COXpPAHEHUs AJIEKTPUUECKOro 3apsja,
3akoH KyJioHa, MOTEeHIHAIBHOCTD 3JIEKTPOCTATUYECKOTO MOJISA, IPUHILIUI CYNEPHO3ULIAN
AIEKTPUYECKUX MOJIEH, IPU 3TOM yKa3blBas yCIOBUS NPUMEHUMOCTH 3aKkoHa KyroHa, a
TaK)K€ NPAKTUYECKH BaXKHbIE COOTHOIIECHMs: 3aKOHbI OMa s y4yacTKa Lenu U s
3aMKHYTOW 3JIEKTpUYECKOil 1enu, 3akoH Jxoymns—Jlenua, nmpasuna Kupxroda, 3aKoHbI
Ddapajes AJis1 JJIEKTPOJIN3a);

ONHUCHIBATh  (PU3MYECKUE TMPOLECCHl U SABJICHUS, MCIOIb3Ysl BEJIMYUHBL:
IIEpEMEILIEHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUJIa, MOMEHT CHUJIBI,
JABJICHUE, TOTCHIMAJIbHAS YHEPIrUsi, KUHETUYECKAsl SHEPrusi, MeXaHU4ecKasi SHeprus,
paboTa cuiibl, HEHTPOCTPEMUTEIBHOE YCKOPEHHUE, CHIIA TSHKECTH, CHIIA YIIPYTOCTH, CUJjla
TPEHMUsI, MOLITHOCTb, SHEPTUs B3aUMOAEHCTBUS Tena ¢ 3eMi€l BOJINM3H €€ MOBEPXHOCTH,
SHEprus ynpyrod aepopmalnvu MPYXKUHBL, KOJIMYECTBO TEIJIOTHI, aOCOIIOTHAs
TeMIeparypa Teila, paboTa B TEpMOJAMHAMUKE, BHYTPEHHSS JHEPIHsl HI€aIbHOTrO
OJIHOATOMHOTO Ta3a, paboTa U1eaJIbHOr0 ra3a, OTHOCUTEIIbHAS BIAXKHOCTh Bo3ayxa, KIT/I
UJCATBbHOIO  TEIUIOBOIO  JIBUTATENs;  DJIEKTPUYECKOE  MOJIe,  HalpsKEHHOCTD
IIEKTPUYECKOTO I0JIs1, HANPSYKEHHOCTH MOJIS TOUEYHOT0 3apsiia Ui 3apsSKEHHOro niapa
B BAKyyM€ U B JUIJIEKTPUKE, NOTEHIMAI 3JIEKTPOCTATHYECKOrO IIOJIs, Pa3HOCTh
MIOTEHLIUAJIOB, AJIEKTPOABMKYILAS CHUJIAa, CWJIA TOKA, HANPSHKEHUE, MOIIHOCTH TOKa,
JJIEKTpUUYECKass EMKOCTh IUIOCKOrO0 KOHJIEHCATOpa, CONPOTHBIICHUE y4acTKa LEMNH C
MOCJENAOBATENBHBIM W MApAJUIENIbHBIM ~ COEAMHEHUWEM  PE3UCTOPOB,  DHEPrus
IIEKTPUYECKOTO T0JII KOHACHCATOPA;

OOBSACHATh OCOOEHHOCTH TPOTEKaHUS (DUINYECKUX SBJICHHUM: MEXaHUYECKOEe
JBUKEHHE, TEIUIOBOE ABM)KEHHUE YaCTHI] BEILIECTBA, TEIJIOBOE paBHOBECUE, OPOYHOBCKOE
nBuwkeHue, nuddysus, ucmapeHue, KUMEHUE U KOHJEHCAIMs, IUIaBICHUE U
KpUCTAJUTA3ALMs, HaIlPaBJIEHHOCTh TEIUIONEpENayH, AEKTpU3ALUS Ted,
DKBUITOTEHIHAIBHOCTh OBEPXHOCTH 3aPSKEHHOIO MPOBOIHUKA;

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCHMOCTHU OJTHOM (PU3NYECKON BEIIMUUHBI OT APYTOH C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHHUM, MNpU ITOM KOHCTPYHUPOBATh YCTaHOBKY,
¢ukcHpoBaTh pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKHX BEJIMYMH B BHUJC
rpaukoB ¢ y4€TOM aOCOJIOTHBIX MOTPEIIHOCTEH W3MEPEeHUM, JAeNaTh BbBIBOJBI 10
pe3yJibTaTam UCCIEN0BAHNUS;

MIPOBOANTH KOCBEHHBIE H3MEpEHHs] (PU3MUECKHX BEJIMYUH, MPU 3TOM BHIOUpAThH
ONTUMANbHBIA METOJ M3MEpPEHUs, OLICHUBaTh aOCOJIOTHBIE M OTHOCUTEIbHbBIC
MOTPEIIHOCTHU MPSAMBIX U KOCBEHHBIX H3MEPEHUI;



MPOBOAUTH OMNBITHI IO MPOBEPKE MNPEAJIOKEHHOW TUMOTE3bl: IUIAHUPOBATH
IKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH IMOJTYyYEHHBIE
pE3yNbTAThl U AENIaTh BBIBOJ O CTATyCE MPEJIOKEHHON TUIIOTE3bI;

co0roAaTh mpasuiia 6€30MacHOro TpyAa MPH MPOBEICHUHU HUCCIEAOBAHNN B paMKax
y4eOHOIO 3KCHEPUMEHTA, MPAKTHUKyMa W Y4YeOHO-HCCIIEJOBATEIbCKONM W IPOEKTHOU
NEATEIbHOCTH C WCIOJIb30BAHUEM HW3MEPUTEIIBHBIX YCTPOWCTB M JaOOpPaTOPHOTO
000pyI0BaHUS;

pemarh pacdy€THBIC 3aaddl C SBHO 3aJaHHOW W HESBHO 3aJaHHOU (hHU3MYECKOU
MOJIEJIbIO: Ha OCHOBAHWH aHAIN3a YCIOBHsI OOOCHOBBIBAThH BHIOOP (pr3MUecKOi MOIETH,
OTBeuaroleil TpeOOBaHUAM 3a7aud, MPUMEHATH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
NoCTyNaThl (PU3MUECKUX TEOpPHM TPH HUCHOJB30BAHUM MAaTEMaTUYECKUX METOJIOB
pemieHust 3a1ady, MPOBOJUTH pacy€Tbl HAa OCHOBAHMM HMMEIOUIUXCS  JTaHHBIX,
aHAJIM3UPOBATh PE3YNIbTATHI U KOPPEKTUPOBATH METOAbI PELIEHUS C YUETOM IMOTYYEHHBIX
pe3yibTaTOB;

pemaTh KayeCTBEHHbBIE 3a/ayd, TpeOylollue MNPUMEHEHUsS 3HAaHUW M3 Pa3HbIX
pa3zenoB Kypca (U3MKH, a TAaKXKE HWHTErpali 3HAHUM W3 JPYruX MpeIMETOB
€CTECTBEHHO-HAYYHOI'0 ILIMKJA: BBICTPAUBATh JIOTMYECKYIO LIEMOYKY PaCCyKJIECHUMN C
OMOpPOM HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA Jsi OOBSCHEHHS OCHOBHBIX IMPUHIHUIIOB
paboThl HU3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJIOTUUYECKUX
IPOLIECCOB;

MPUBOJUTh MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B 00BICHEHHE MPOLIECCOB OKPYKAIOUIET0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

aHAJIM3UPOBaTh U OICHUBATh TOCIEACTBUS OBITOBOM W MPOW3BOJICTBEHHOU
NESTEIbBHOCTH 4YEJIOBEKa, CBSI3aHHOW C (PU3MUECKMMM MpolLeccamMH, C IO3ULUN
HKOJIOTHYECKOM 0€30MacCHOCTH, IPEICTABJICHUI O PallUOHATILHOM MPUPOIOTIOIE30BaHIH,
a TAK)KE€ Pa3yMHOM HMCIIOJIb30BAHUY JOCTHKEHUN HAYKHU U TEXHOJIOTUM IS JaJIbHENIIErO
Pa3BUTHSA YEJIOBEYECKOTO OOIECTBA;

NPUMEHSTh pa3lIMyHble CHOCOOBI paboThl ¢ wuHPOpMAIMEH (U3HUIECKOTO
COJIEpaHUsl C MCIOJIb30BAHMEM COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJOTUH, MpHU
9TOM HCIIOJIb30BaTh COBPEMEHHbBIE HMH(POPMAIMOHHBIE TEXHOJOTUM JJII TIOWCKA,
nepepaboTKi U TOpPeabsBICHUS Yy4eOHOW U HAyYHO-TIOMYJISIpHOM uH(pOpManuu,
CTPYKTYPUPOBAHHS W HHTEPIPETAMU HUHPOpPMAIUU, TOJYYEHHONH W3 Pa3TuYHBIX
WMCTOYHUKOB, KPUTUYECKN AHATM3UPOBATH MOJIyIaeMyl0 WH(OPMAIUIO U OIICHUBAThH €6
JIOCTOBEPHOCTH KaK Ha OCHOBE UMEIOIIUXCS 3HAHUH, TAK U HA OCHOBE aHAJIN3a UCTOYHHKA
uHdopmaIuy;

MPOSIBIIATh OPraHU3AlMOHHBIE W TO3HABATEIbHBIE YMEHHUSI CaMOCTOSITEIbLHOIO
NpPUOOPETEHUS] HOBBIX 3HAHWW B TMPOIECCE BBHIMIOJHEHUS TPOSKTHBIX W Yy4eOHO-
UCCIIEIOBATENLCKUX padoT;

paboTaTh B IPYINE C UCTIOTHEHUEM PA3IMYHBIX COLMATBHBIX POJIeH, MIIaHUPOBAThH
paboTy rpynibl, palMOHAILHO PACTIPENEISITh A€SITEIbHOCTh B HECTAHIAPTHBIX



CUTYaIMX, aJIEKBATHO OIIEHUBATh BKJIAJl KAKJIOTO U3 YYACTHUKOB TPYMIIbI B PEIICHHUE
paccMaTpuBaeMoi poOIeMbl;

OpOSBIISATH MOTHUBAIMIO K Oyaymied mnpodeccuoHanbHOM e TeIbHOCTH IO
CHEIHUATBHOCTIM (PU3UKO-TEXHUIECKOTO TPODUIIS.

K koHiry o0yuenus B 11 kiacce npeaMeTHbie pe3yiabTaThl Ha YTriayOJIEHHOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITUXCSI YMEHUI:

NOHUMATh POJIb (UBUKU B HKOHOMHYECKOM, TEXHOJOTHYECKOH, COIMAIbHOU H
ITUYECKON cdepax NesTeIbHOCTH 4YelIOBEeKa, POJb U MECTO (PU3UKU B COBPEMEHHOM
Hay4YHOW KapTUHE MHUpPA, POJIb ACTPOHOMUHU B MPAKTUYECKOUN NEATEIIbHOCTH YEIOBEKA U
JaJbHEUIIEM Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYCHUE ONMUCATEIbHOM,
CHUCTEMATU3HPYIOLIEH, OOBSICHUTEIBHOW M MPOTHOCTHYECKOW (yHKIUN (Puznueckon
TEOPUU — DJIEKTPOJWHAMUKHU, CIIECHUAIBHOW TEOPUH OTHOCHUTEIBHOCTH, KBAHTOBOMU
bu3uky, poiab GU3HUECKOM Teopur B (OPMUPOBAHUU TPEICTABICHUNH O (U3HUECKON
KapTUHE MHpa, MECTO (PU3NYECKONW KApTUHBI MHUpA B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPO/IE;

paznuyaTh YCJIOBHS TMPUMEHHUMOCTH Mojeieil (PU3MYecKux Ten U MPOIIECCOB
(sSBJEHUI): OJHOPOJHOE  DJIEKTPUUECKOE U  OJHOPOAHOEC MArHUTHOE  IOJIS,
rapMOHUYECKUE KOJIeOaHUsI, MATEMAaTUYECKUA MASTHUK, WACAIbHBIA MPY>KUHHBIN
MasTHUK, TApMOHUYECKUE BOJHBI, UJCATBHBIA KOJIEOATEIbHBIM KOHTYp, TOHKAs JIMH3A,
MOJIEJIEW aTOMa, aTOMHOTI'0 $/Ipa U KBAHTOBOW MOJIEIIN CBETA;

paznuyaTh yCJIOBHS (TpaHMIIbI, 00JaCTH) MPUMEHUMOCTH (DU3UYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTep (YHIAMEHTAIBHBIX 3aKOHOB M OTPAaHUYEHHOCTH
VICIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBSCHATH DJIEKTPOMArHUTHBIE TTPOLIECCHI U SIBIICHUS, UCTIONIb3YsI
OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJEKTPOJAUHAMUKM U CIELNUAIIBHOM TEOpUU
OTHOCUTEIBHOCTH (3aKOH COXPAaHEHMS JJIEKTPUUYECKOro 3apsla, cuiia Amrmepa, cuia
JlopeHnia, 3aKkOH 3JIEKTPOMAarHUTHOW WHIAyKIWHW, mpaBwio Jlenma, cBsa3p JO/C
CaMOMHAYKIIMU B DJIEMEHTE 3JIEKTPUYECKOMN LIENHU CO CKOPOCTHIO U3MEHEHUS CUIIBbI TOKA,
MOCTYJIAThI CIIEINATbHON TEOPUHM OTHOCUTEIBHOCTA DUHIITENHHA);

aHAIM3UPOBaTh U OOBSCHATH KBAHTOBBIC MPOLIECCHI M SIBJICHUSA, HCIOIb3YS
MOJIOKEHUST KBAaHTOBOUM (pu3uku (ypaBHeHUE DUHINTEHA 115 poTtodddexTa, mepBoIil U
BTOpOM mocTynaTel bopa, mpuHImN cooTHomeHus HeomnpenenéHHocteit ['eiizendepra,
3aKOHBI COXPAHEHUS 3apsAI0BOT0 U MACCOBOI'O YHCEN U YHEPTUU B AJICPHBIX PEAKLHSIX,
3aKOH PaJM0aKTUBHOTO pacmnaja);

OMHCHIBATh (PU3UYECKHE TPOIECCHl H  SIBJICHUS, WCIOJIB3YSd BEJIUYWHBIL:
HaNpspDKEHHOCTh  JICKTPUUYECKOI0  TOJIsL, MNOTEHLUHMAN 3JEKTPOCTATHUYECKOrO IOJIs,
Pa3sHOCTh TMOTEHIMAJIOB, JJIEKTPOJABWKYIIAsA CHJIA, WHIYKUWAS MarHUTHOTO MOJI,
MarHuTHbBIA TOTOK, cHiIa AMIepa, HWHIYKTUBHOCTb, JJEKTPOABIKYIIAs CHIIA
CaMOWHAYKIIMU, SHEPTHsl MArHUTHOIO IOJS NMPOBOJHUKA C TOKOM, PEIATUBUCTCKUUI
UMITYJIbC, TIOJTHASL DHEPTHS, SHEPTHs TTOKOS CBOOOJHOW YaCTHUIIBI, SHEPTUS U HUMITYIIhC
¢doToHA, MaCCOBOE YHMCIIO U 3aps[ siApa, SHEPTUS CBA3H sIIpa;



OOBSICHATH OCOOCHHOCTH MPOTEKaHUs (PU3NUECKUX SIBICHUN: 3JEKTPOMArHUTHas
WHAYKINS, CAMOMHAYKIINSA, pe30HAHC, UHTep(hEepeHIUs BOJH, TUGPaKIUs, AUCTIEPCHS,
MIOJTHOE BHYTPEHHEE OTpakeHue, potodnekrpuueckuii 3pdext (pororddexr), anbda- u
Oerta-pacnafpl sAep, TaMMa-u3ydyeHue saep, Gu3nueckue MPUHIMUIBI CIIEKTPAIBHOTO
aHanm3a u paboThI Ja3epa;

OTIpE/ICTIAThH HAMPABJICHUE UHAYKIUHA MAarHUTHOTO TIOJISl MPOBOIHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JIopeHa;

CTpOUTHh M300pakeHHEe, CO37aBacMOe IIOCKHM 3€pKajoM, TOHKOW JMH30H, H
PacCUUTHIBATh €TO XapaKTEPUCTHUKH;

PUMEHSATH OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKUE MTOHATHS, TCOPUH U 3aKOHBI JIJISI
aHamM3a U OOBSCHEHWS (UINICCKUX IMPOILECCOB, MPOUCXOIANIMNX B 3BE3MAX, B
3BE3HBIX CUCTEMAX, B MEKIAJIAKTUUECKOM Cpefie; ABMXKEHUS HEOECHBIX TEJ, BOJIOLUN
3BE30 U BeenenHoi;

IPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEITMUMH C UCIIOJIb30BAHUEM
IPSIMBIX U3MEPEHUM, TIPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHPOBATh PE3YJIbTATHI
MOJyYEHHOW 3aBUCUMOCTH (PU3MYECKHX BEIMYUH B BHUAE TPAPUKOB C Y4ETOM
aOCONIOTHBIX ~ TOTPEIIHOCTEH HM3MEPEeHUU, JAeNaTh BBIBOJABI 1O  pe3yjibTaTaM
UCCIICTOBAHMS,

MPOBOANTH KOCBEHHBIC M3MEPEHHs (PU3MYECKHX BEIMYUH, MPH STOM BHIOUPATH
ONTUMAJbHBIA METOJ, HM3MEpPEHHs, OICHUBATh aOCOJIOTHBIE W OTHOCHTEIbHBIC
MOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUM;

MPOBOAWTH ONBITHI 1O TPOBEPKE MPEIJIOKEHHOW THIMOTE3bl: IUTAHUPOBATH
IKCIIEPUMEHT, COOMpaTh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHATM3UPOBATH MOTyUYECHHBIC
PE3YNBTaThI U JAeNaTh BBIBOJ O CTaTyCe MPEIOKEHHON TUIIOTE3HI;

OTIHMCHIBATh METOABI TIOTYyYEHHUSI HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;

co0roAaTh mpaBuiia 6€30MacHOro Tpy/a MpH NMPOBEIEHUHU HUCCIIEIOBAHUN B paMKax
y4eOHOro 3KCHEPUMEHTA, MpaKkTUKymMa U Yy4eOHO-HCCIEOBATEIbCKOM U IMPOEKTHOMN
JESATEIbBHOCTH C MCIOJIb30BAaHUEM H3MEPUTENbHBIX YCTPOMCTB U J1aDOpaTOPHOIrO
000pyI0BaHUS,

pemiath pacuy€THbIC 3a7a4ydl C SBHO 3aJlaHHOM M HESIBHO 3aJaHHON (U3UYECKOU
MOJIEJIbIO: Ha OCHOBAHHMHY aHATIN3a YCIIOBHUS BRIOMPATh (PU3HMUECKHUE MOEIN, OTBEYAOIINE
TpeOOBaHUAM 3a7a4d, TIPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH H TOCTYJaThl
du3NYECKUX TEOPUH MPHU KCIIOJIB30BAHUM MATEeMAaTHUYECKUX METOJIOB PEIICHUS 3ajad,
MIPOBONUTH Pacu&Thl HA OCHOBAHWHW UMEIOIINXCS JAHHBIX, aHATU3UPOBAThH Pe3yIbTaThl U
KOPPEKTUPOBATH METO/IbI PEIICHUS C YUETOM MOTYICHHBIX PE3yIbTaTOB;

pemaTth KauyeCTBEHHBbIC 3a/add, TPEOyIolIue MPUMEHEHUS 3HaHWW W3 Pa3HbIX
pasmenoB Kypca (U3WKH, a TakKe WHTErpaluud 3HAHUW W3 JPYTHX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATh JIOTMUECKYIO IIETIOYKY PacCyKIEHUH C
OTIOpO¥ Ha M3y4YEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (hU3HUECKUE SBIICHUS,

UCTIONb30BaTh TEOPETUYECKHE 3HAaHWS ISl OOBSCHEHUS OCHOBHBIX TPUHIIUIIOB
paboThl M3MEPUTENHHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB M TEXHOJIOTUYECKUX
IIPOIIECCOB;



OPUBOJUTH IPUMEPHl BKIAJAa POCCUMCKMX U 3apyOexHbIX YUYEHBIX-(U3HUKOB B
pa3BUTHE HAYKH, B 00BICHEHNE TIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

aHAJIM3UPOBaTh W OICHUBATh TMOCIEACTBUS OBITOBOM M MPOU3BOJCTBEHHOU
JIESITEIBHOCTH YENIOBEKa, CBSI3aHHOW C (PU3MYECKHUMH TMpoleccaMH, C TO3ULUN
HKOJIOTUYECKOM O€30IMaCHOCTH, PEACTABICHUHN O PALIMOHAIIBHOM MPUPOOIIOIb30BAHNH,
a TAaK)K€ pa3yMHOM MCIOJIb30BaHUH JOCTH>KEHHUI HAYKU M TEXHOJOTUNA JJI JAIbHEUILIErO
Pa3BUTHS YEJIOBEYECKOTO OOIIECTBA;

OPUMEHATh pa3iuyHble CcHocoObl paboTel ¢ uHpopManuend (GU3NIECKOro
COJIEp)KaHUsl C MCIIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJIOTUMN, PU
TOM HCIIOJIb30BaTh COBPEMEHHBIE HWH(POPMAIMOHHBIE TEXHOJOIMM JJIsl TIOMCKA,
nepepaboOTKi M TMPEAbsIBICHUS Y4YEOHOH W HAy4YHO-TIOMYJSIpPHOW uWH(pOpMaIH,
CTPYKTYpUPOBAaHHUS M UHTEPIPETAlUd HHPOpPMAIMK, MOJIYYECHHOW W3 pa3IMYHBIX
UCTOYHUKOB, KPUTHUUECKU aHAIM3MPOBATH MOJy4yaeMyl0 MH(GOPMAIMIO U OLEHUBATh €&
JIOCTOBEPHOCTH KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TAK U HA OCHOBE aHAJIN3a UCTOYHHKA
uHdopmaIuy;

MPOSIBJISITh OPraHU3alMOHHBIE W II03HABATENIbHBIE YMEHHUS CaMOCTOATEIbHOTO
OpUOOPETEHUs] HOBBIX 3HAHUWA B IMPOLIECCE BBINOJHEHUS NPOEKTHBIX W Yy4eOHO-
UCCIIE0BATENBCKUX padoT;

paboTaTh B IrpyIIe ¢ UCIIOJIHEHUEM Pa3IMYHbIX COLIMAIbHBIX POJEH, UIaHUPOBAThH
paboTy TpymIbl, pPALMOHAIBLHO pPACHpPENeNsiTh JEATebHOCTh B HECTaHAAPTHBIX
CUTYyalUsIX, alEKBaTHO OLIEHUBATH BKJAJ Ka)JO0r0 M3 YYACTHUKOB IPYIIBI B PELICHUE
paccMmaTpuBaeMon MpooOJIeMBbI;

MPOSIBJISITh MOTHBAIMIO K Oyaymied mnpodeccHoHanbHOM — AeATEeTbHOCTH 10
CHEUUATIBLHOCTIM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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Paszpnes 1. Hay4Hnblil MeTOA O3HAHUS IPUPOABI

1.1

Hayunslit MmeTox
MMO3HAHUS TPUPOIBI

6

®dusuka — pyHIaMeHTaIbHas HayKa

o npupoje. HayuHblil MeTO IO3HAHUS
Y METO/Ibl UCCIIEOBaHMSI (PU3NUECKUX
SBJICHU.

DKCNEPUMEHT U TEOPHUS B MPOILIECCE
Mo3HaHus npupoabl. HaGmonenue u
HKCIIEPUMEHT B (PU3HUKE.

Crnioco0bl u3MepeHus (pu3ndeckux
BEJIMYMH (aHAJIOTOBbIE U LIM(PPOBHIE
U3MEpUTEIbHBIE TPUOOPHI,

KOMIIBIOTCPHBIC JATYNKOBBIC CI/ICTCMBI).

[TorpemHocT U3MEPEHUN PU3UYECKHUX
BEeNUYMUH (a0COIOTHAS U
OTHOCHUTEJIbHAS).

MonenupoBanue GU3NUECKUX SIBICHUN
U TIPOIIECCOB (MaTepuanbHas TOUKa,
a0COJIIOTHO TBEPIOE TEJIO, HIealibHas
JKUIKOCTh, HJICAJILHBIN I'a3, TOUCYHBIN

ranam) 'urmnrera Muruuecruil Ravnu

VYyacTtue B AUCKYCCUH O POJIU
(¢u3nueckoil Teopur B POpMUPOBAHUU
NpeICTaBICHUN 0 (PU3NUECKON KapTHHE
MUpa, MECTEe (PU3NUECKON KapTHUHbI
MHUpa B OOLIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX NPEICTABICHUI
0 MpUpPOJIE.

N3ydeHune noHATUNA «TUIIOTE3A,
«puznueckuil 3aKoH», «(husndeckas
TEOPHUSI».

PaccMoTpenue rpaHuil NpUMEHUMOCTH
(U3UUECKUX 3aKOHOB.

CpaBHeHHe U3MepeHui HU3NIECKUX
BEJIMYMH MPY MTOMOILM aHAJIOTOBBIX U
IU(POBBIX U3MEPUTEITHHBIX TPHUOOPOB,
HanpuMep, PU U3MEPEHUHU CUIIbI TOKA U
HaMpsHKEHUs B LEMU MOCTOSTHHOTO TOKa
U MTOMOLIY AHAJIOTOBBIX U HHU(POBBIX

MRMANUTATTRHRKIY rrnnﬁnnnn
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IPaHUIBl €r0 TPUMEHUMOCTH.
dusnyeckas TEOpUsL.

Ponb 1 MecTo pu3uku B popMUPOBAHUHU
COBPEMEHHOW HAYYHOM KApTHHBI MUPA,
B IIPAKTHUECKOM IeATEIBHOCTH JIIOIeH

OcBoeHue cnoco0oB OLICHKU
MOTPEIIHOCTEN U3MEPEHUM.

OcBOeHME OCHOBHBIX MTPUEMOB pPaOOTHI
¢ mudpoBoii Jaboparopueit Mo Gusuke,
HaIpuMep, MpU U3MEPEHUN PUINYECKUX
BEIIMYWH TIPU TTOMOIIHA KOMITHIOTEPHBIX
JATYNKOB

HToro o pazneny 6
Pa3znen 2. Mexanuka
2.1 | Kunemaruka 10 MexaHn4deckoe NBUKEHHE. [IpoBeneHne KOCBEHHBIX U3MEPEHUIN

OTHOCUTENIBHOCTh MEXaHUYECKOTO
nBmkeHns1. Cucrema oTcuéTa.

[Ipsamas u oOpaTHas 3a/1aul MEXaHUKHU.
Pannyc-BexkTop MaTepuaabHON TOUKH,
€ro MPOEKIIUU HA OCU CUCTEMBI
KoopauHat. Tpaekropus.
[Tepememnienue, CKOpOCTh (CpeaHsis
CKOpPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHHE MaTepHaTbHON TOUKH, UX
MPOEKIIUU HA OCH CUCTEMBbI KOOP/IUHAT.
CioxxeHue nepemMenieHnil U CI0KEHNE
CKOPOCTEM.

PaBHOMEPHOE M PABHOYCKOPEHHOE
MPSIMOJIMHEWHOE JIBUYKCHUE.
3aBUCHUMOCTh KOOPJAHHAT, CKOPOCTH,
YCKOPEHUS U MyTU MaTEPUATbHON TOUKHU
OT BPEMEHH U UX TpaduKHu.

MTHOBEHHOM CKOPOCTH M YCKOPEHUS
Teja, B TOM YUCJIE YCKOPEHUS
CBOOOTHOTO TaJICHUS, POBEICHUE
MCCJICIOBAHMS 3aBUCUMOCTEH MEXKITY
(bU3MYECKUMU BETUYMHAMU (ITyTH

OT BPEMEHHU TMPU PaBHOYCKOPEHHOM
JIBI>KCHUH, TIEpHO1a 00palieHus
KOHUYECKOTO MAasITHUKA OT €T0
rapamMeTpOB) U OMBITOB IO MPOBEPKE
MPEIJIOKEHHON THUITOTE3bI

MIPY U3YYCHUH PAaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO JIBUYKEHUS, TBUKEHUS
Tesa, OPOIIEHHOTO TOPU30HTAIBHO,
JBIDKEHUS TeJia M0 OKPY>KHOCTH

C TIOCTOSIHHOM TI0 MOYJTIO CKOPOCTBIO.
OmnpeneneHue abCOMIOTHBIX U
OTHOCUTEJIHHBIX TTOTPEITHOCTEN

[
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CBoOoaHoe najieHue. Y CKOpeHue
CcBOOOHOTO NajieHus. [[BukeHue Tena,
OpOIIEHHOTO IO/ YIJIOM K TOPU30HTY.
3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U
YCKOPEHUSI MaTepUaIbHON TOUKHU

OT BPEMEHH U UX TPpaduKu.
KpuBonuneitnoe nBuxenue. [[prmxkeHue
MaTepUAIbHOM TOYKH 1O OKPY>KHOCTH.
VYriioBas v JTMHENHASA CKOPOCTh. [lepron
Y 4acToTa oOpalleHus.
[lenTpocTpeMurebHOE (HOpMaIbHOE),
KacatesbHOE (TaHTeHIIUATBLHOE) U
MOJIHOE YCKOPEHUE MaTEPUAIIBHOMN
TOYKH.

TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKUE TIPOLIECCHI:
CIIUJIOMETP, ABUKEHUE CHAPSIZIOB,
L[CTIHBIE, IIIECTEPEHYATHIE U PEMEHHBIE
nepenayn, CKOpOCTHBIE TU(THI

U3MEPCHUI (PU3NIECKUX BEITUIHH.
OueHka rpaHul NOTPEMIHOCTEN.
N3ydeHne MoieNn CUCTEMBI OTCUETA,
CpaBHEHUE MyTEU, TPACKTOPHU,
CKOPOCTEHN JBUKEHHUS OJTHOTO U TOTO K€
T€Jla B Pa3HBIX CUCTEMaX OTCUETA.
AHanu3 pa3HbIX CIOCOOOB
MCCIICIOBAHUS IBUKEHUM.
PaccmoTpenue npeaenbHOro nepexoia
Y U3MEPEHNE MTHOBEHHOUW CKOPOCTH.
MonenupoBaHue npeodpa3oBaHus
JNIBYDKEHUH C UCIIOJIL30BAaHUEM
MEXaHU3MOB, U3yUYCHHE
npeoOpa3oBaHUsl YIIIOBOM CKOPOCTH

B PEIYKTOPE.

AHaJIn3 HaINpaBJICHUS] CKOPOCTH

MIPU JBUKEHUU TI0 OKPYKHOCTH.
Pemienne pacu€THbIX 3a/1a4 C IBHO
3aJJaHHON U HESIBHO 3aJITaHHOU
(bU3NYECKOM MOJIETIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopMys1 KHHEMaTUKH.

Pemienne kauecTBEHHBIX 3aj1a4,
TpeOYIOMUX TPUMEHEHUS 3HAHUIA

10 KUHEMATHKE.

OObsiCHEHUE YCTPOMCTBA U MPUHIINTIA
JIEUCTBUS CIIUJIOMETPA, LEIHBIX,

[
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1IecTepEHYaThIX U PEMEHHBIX Nepeaay,
CKOPOCTHBIX JTU(DTOB.

OObsicHEHUE TBMKCHHS CHAPSIOB.
Ornpenenenue yciuoBUi TPUMEHUMOCTH
Mozelel (pU3nYecKux Tell U MPOLIECCOB
(sBNIEHMIN): MaTepuaibHas TOUYKA,
PAaBHOYCKOPEHHOE JIBH>KECHUE,
CcBOOOIHOE TaJICHUE.

Brinmonnenne yueOHbIX 3aaHUN

HAa aHAJIU3 MEXaHUYECKHUX MPOILIECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHUI U 3aKOHOB
KMHEMATUKU: OTHOCUTEIBLHOCTD
MEXaHUUYECKOTO JBUKEHHUS, (hOPMYJIIbI
KMHEMATUKW PAaBHOYCKOPEHHOTO
JBIDKEHUS, TIpeoOpa3zoBanus ["anumnes
JUISL CKOPOCTH Y MEPEMENICHHUS.
Hcnons3zoBanue [ T-texnonornii

pHu paboTe ¢ JOMOJHUTEIbHBIMU
MCTOYHUKAMU UH(OPMAIIIH TI0 TEME,
MX KPUTUYECKUW aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

2.2

JlnHamuka

10

[Tepseb1it 3akoH HproTOHA.
NuepruanbHbie CUCTEMBI OTCYETA.

[Ipunuun otHocuTenbHoCcTH ["anumnes.

HeunepuuanbHble CUCTEMBI OTCUETA
(ompenesieHue, IPUMEPHI).

IIpoBeneHne KOCBEHHBIX U3MEPEHUIN
PAaBHOJICMCTBYIOIIEH CUJI U
K03 duULIeHTa TPEHUS CKOJTBKEHUS,
IIPOBEJCHNE UCCIIETOBAHUS
3aBUCUMOCTEH (PU3MUECKUX BEJTMUNH
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Macca Tena. Cuna. [IpuHuun
CYIIEPIIO3HUIIMH CHIL.

Bropoii 3akon Herotona

JUISI MATEPUAIIbHON TOUKHU.

Tpernii 3akoH HproTona muis
MaTepUAJIbHBIX TOYCK.

3aKOH BCEMUPHOTO TATOTEHUSI.
OKBHUBAJIEHTHOCTh TPABUTALIMOHHON U
VHEPTHON MAaCCBI.

Cuita TsxecTu. 3aBUCUMOCTh YCKOPEHUS
CcBOOOTHOTO IMaJ€HUS OT BEICOTEI

HaJl TOBEPXHOCTHIO IJIAHETHI U

0T reorpaduueckoil upOTHL.
JIBrKeHnEe HeOECHBIX TEN U UX
CIyTHHMKOB. 3aKoHbI Kemiepa.

[IepBas kocMHUECKast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Bec tena, IBIKyIIErocs ¢ yCKOPEHHEM.
Cuna tpenus. Cyxoe Tpenue. Cuna
TPEHUS CKOIBKEHHS U CHJIa TPEHUS
nokosi. Koagpuuuent tpenus. Cuna
CONPOTHUBJICHUS NIPU JIBHKEHUH TEJa

B KUJKOCTH WIH rase, €€ 3aBUCUMOCTb
OT CKOPOCTH OTHOCUTEJIBHOTO
JIBUYKEHUS.

Hasnenue. ['mapocrarnueckoe
napienue. Cuna Apxumena.
TexHuuyecKne yCTporucCTBa

(cun ynpyrocTu, BO3HUKAIOIINUX

B [IPY>KUHE U PE3UHOBOM 00paslie,

OT UX JAe(pOopMalliN) U ONBITOB

M0 MPOBEPKE MPEAJIOKEHHOM TUTIOTE3bI
MIPY U3yYCHUH JIBIKCHUS OpycKa

M0 HAKJIOHHOM TJIOCKOCTH, JBUKEHUS
CHUCTEMBI CBSI3aHHBIX TeJI, neopMaruu
Teq.

OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEpEHUN (PU3NUECKUX BEJIMUHH.
OueHka rpaHul HOrPEUIHOCTEN.
HccnenoBanrie ABUKEHUS CUCTEMBI TEIL,
CBSI3aHHBIX HUTBIO, MIEPEKUHYTON Yepe3
NErkuit OJIOK, IBUKEHUS OpycKa

10 HAKJIOHHOM IIOCKOCTH

C NIEpPEMEHHBIM KO3((DUITMEHTOM TPEeHUs,
JIBH>KEHUS TPy3a Ha BaJLy C TPEHUEM.
HaOmronenne nBmxeHus Tel

B UHEPLIMAIBHBIX U HEUHEPIHAIBHBIX
CUCTEeMaxX OTCYETA, HAITPUMEpP, KAaUCHUS
JIBYX IIUJIMHPOB WIH IIAPOB PA3HOU
MaccChl C OJMHAKOBBIM YCKOPEHUEM
OTHOCUTEJIbHO HEMHEPLIMATIBHOU
CHUCTEMBI OTCYETA.

N3ydenne 11eHTpoOEIKHBIX MEXaHNU3MOB.
CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS
U CKOJIb)KCHHS.

[
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N TCXHOJIOTHYCCKHUC ITPOLCCCHI: Pemenue paC‘-IéTHLIX 3ajJaq C ABHO
IIOJIIUITHUKH, IBUXKCHHUC SaﬂaHHOﬁ N HCABHO BaI[aHHOﬁ
HNCKYCCTBCHHBIX CIIYTHHUKOB (1)I/I3I/ILIGCKOI\;I MOACIIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJT KUHEMATHKHU U THHAMUKH.
Penienne kauecTBEHHBIX 3324,
TpeOYIOMUX TPUMEHEHUS 3HAHUIA

110 KHHEMATUKE U TUHAMUKE.
OOBbsiCHEHUE YCTpOICTBA U MPUHLIMIIA
JEUCTBUS MOAIIUITHUKOB.

OOBsiCHEHUE ABUKEHUSI UICKYCCTBEHHBIX
CITyTHUKOB.

Onpenenenue ycaoBU TPUMEHUMOCTH
Mozelel (PU3NYECKUX TeJl U MPOLIECCOB
(s1BeHUI): MHEpLUATIbHAS CUCTEMA
0oTCu€Ta, MaTepUajbHas TOUKA,
a0CoJIFOTHO yripyTas Aedopmarus.
BrlinonHenne y4yeOHbIX 3aJaHuI

Ha aHaJIN3 MEXaHWYECKUX MPOLIECCOB
(s1BJIE€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHUI U 3aKOHOB
JUHAMUKU: Tpu 3akoHa HproToHa,
MPUHLINI OTHOCUTENIBHOCTH [ anues,
3aKOH BCEMUPHOTO TSATOTEHUS.

Pabora B rpynnax npu o0CyxIeHUU
BOIIPOCOB MEKIIPEAMETHOTO XapakTepa
(Hanpumep, o Teme «IBuxeHue

B IIPUPOEY)

[
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2.3

Cratuka TBEpAOrO
TeIa

AOCOIIOTHO TBEPI0E TETO.
[TocTymarensHOE M BpalaTeabHOE
JNBUKEHHE TBEPOTO Tena. MoMeHT
CHJIbI OTHOCUTEIILHO OCH BpalleHHs.
I1neqo cuibl. CnoxkeHue Cuil,
MPUJIOKEHHBIX K TBEPJAOMY TEy.
LleHTp TsOKECTH TEA.

YcnoBus PaBHOBCCHA TBépI[OFO TCJIA.

YcToiunBoe, HEyCTOMYUBOE,
0e3pa3nTuyHOe paBHOBECHE.
TexHuyeckue ycTporucTBa u
TEXHOJIOTUYECKUE TIPOLIECCHI:
KPOHILTENH, CTPOUTEIIbHBIN KpPaH,
peléryarbeie KOHCTPYKLIUN

IIpoBeaeHUE UCCAETOBAHUS YCIOBHI
paBHOBECHS TBEPAOTO TEJIa, UMEIOIIETO
OCh BpalllcHUS; KOHCTPYHUPOBAHUE
KPOHIITENHOB U PaCYET CUJI yIPYTOCTH;
W3y4YEHHE YCTOWYUBOCTHU TBEPIOTO TENA,
HMMEIOIETO IUIOMIA/b OMOPBI.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aJIJaHHOM U HESIBHO 3aJIaHHOM
(bU3nYECKON MOJIETIBIO C
HCII0JIb30BAaHMEM OCHOBHBIX 3aKOHOB M
bopMyJ CTaTHKHU.

Pemenue kauecTBEHHBIX 3aj1a4,
TpeOYIOUIMX TPUMEHEHUS 3HAaHUHN

M0 CTaTHKE.

OOBsicHEHHE YCTPOMCTBA U MPUHIIUIIOB
JICVCTBHS KPOHIITEHA, CTPOUTEIBHOTO
KpaHa, pereTyaTblX KOHCTPYKIIMA.
OrnpeneneHue yclIoBUN TPUMEHUMOCTH
Mojenel GU3NIECKUX Te: aOCOFOTHO
TBEPAOE TEIO.

Brimonnenne yueOHbIX 3a1aHNN

Ha aHaJIU3 MEXaHUYECKHUX MPOIIECCOB
(s1BJIE€HUI) C UCTIONB30BAHUEM
OCHOBHBIX ITOJIOKECHHUH 1 3aKOHOB
CTaTHKH: YCIIOBUSI PABHOBECHUS TBEPIOTO
TeIa

[
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2.4

3aKOHBI COXPaHEHHUS B
MEXaHUKe

10

Nmmynbc MaTepruanbHON TOUYKH,
CHUCTEMBI MATEPUAJIbHBIX TOYEK. L{eHTp
MacC CUCTEMBI MaTEPUAJIbHBIX TOYEK.
Teopema 0 IBMKEHUU LIEHTPA Macc.
Nmnynbe cuitbl 1 ”3MEHEHUE UMITYJIbCA
Tena.

3aKOH COXpAaHEHUs UMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

MoMeHT nmnysibca MaTepUaJIbHOU
ToukHU. [Ipencrasienne o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX
IOJISIX.

PaboTa cuiibl Ha MaJIoM U HA KOHEYHOM
nepemetiennu. ['paduueckoe
IpeICTaBlIeHUE PaOOThHI CHIIHI.
MOIIHOCTH CHUJIBI.

Kunernueckas sHeprust MarepuaibHOU
Touku. Teopema 00 U3BMEHEHUH
KMHETUYECKOW JHEPTUN MATEPUAIBHOU
TOYKH.

[ToreHunanbHbBIE U HENOTEHIUAIBHBIE
cunel. [loTeHManbHas SHEPrusl.
[TorenuuanbHas SHEPTUs yIPyro
nehOpMUPOBAHHON TIPYKUHBI.
[ToreHumanbHas sHEprus Tena

B OJJHOPOJHOM I'DABUTALIHOHHOM IIOJIE.
[ToreHumanbHas Y3HEprus tena

[IpoBeneHrie KOCBEHHBIX U3MEPEHUN
UMITYyJIbCa TeJla, KHHETUYECKOU U
MTOTEHIUAJIBHOW DHEPIUU Tena,
MOIIIHOCTH CHUJIBL; TPOBEJACHHE OIBITOB
110 TIPOBEPKE MPEI0KEHHON TUIOTE3bI
MIPU U3YYEHUH PABHOYCKOPEHHOTO
MPSMOJIMHEMHOTO JIBUXKEHUS U
B3aMMOJICUCTBUS TEJI.

OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIBHBIX MOTPEIIHOCTEN
M3MEpEeHUN (PU3NUECKUX BETUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.
IIpoBeneHue 3kcrniepuMenTa no
CPaBHEHHIO U3MEHEHHUS UMITYJIbCa TEa
C UMITYJILCOM CHUJIbI, UBMEHEHUS
MOTEHIHAIBHOW 3HEPTUHU MPY>KUHBI

C pabOTOM CUJIBI TPEHHUSI.
HccnenoBanne COXpaHEHHs UMITYJIbCa
MIpU yIPYroM B3aUMOJECHCTBUH,
COXpaHEHUS YHEPTUH MPU CBOOOTHOM
MaJICHUH.

Omnpenenenre pabOThI CHIIBI TPEHUS
MIPU IBUKEHUU Teja M0 HAKJIOHHOMN
MJIOCKOCTH.

HaGmronenue u o0bsicCHEHNE
PEaKTUBHOTO IBUKEHUS.

Peuienue pacu€THbIX 3a/1a4 C IBHO
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B IPaBUTALIMOHHOM I10JIE OAHOPOIHOTO
mapa (BHyTPU U BHE I1apa).

Bropas xocMuueckast CKOpOCTb.

Tpetbst KocMu4ecKas CKOPOCTb.

CBs13b paOOTHI HEMOTEHITMAIBHBIX CHIT

C UI3MEHEHHEM MEXAHUUYECKOW SHEPTUH
CUCTEMBI TeJl. 3AKOH COXPAHECHHUS
MEXaHUYECKON IHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHMUS.
YpaBuenue bepnyinu g uaeantbHOU
KUJKOCTH KaK CIIEICTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU SHEPTUH.
TexHuyeckue ycTporcTa u
TEXHOJIOTUYECKUE IIPOLIECCHI: IBUKCHUE
pPaKeT, BOAOMET, KONED, MPYKUHHBIN
MUCTOJIET, TUPOCKOI, (PUTYPHOE KaTaHue
Ha KOHbKax

3aIaHHOM U HESIBHO 3a1aHHOM
bu3nYecKo MOJEIBIO

C MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJT MEXaHUKHU.

Peliennie kauecTBEHHBIX 3aj1a4,
TpeOYIOIUX TPUMEHEHUS 3HAHUM

110 MEXaHUKE.

OObsicHEeHUE IPUHIIUIIOB JIEUCTBUS
BOJIOMETA, KONEpPA, MPY>KUHHOTO
MHACTOJIETA, THPOCKOIA.

OObsicHEHUE ABUKCHUS PAKET,
(GuUrypHoro KaraHusi Ha KOHbKax.
Ornpenenenue yciuoBUil TPUMEHUMOCTH
Mojienel PU3NUECKUX TEN U MPOLECCOB
(ssBNIeHMIT ): aOCOTIOTHO YIIPYroe u
a0COJIIOTHO HEYNPYTOe CTOJKHOBEHHUS.
BrlinonHeHne ydyeOHbIX 3aJaHui

Ha aHaJIN3 MEXaHMYECKUX MPOIIECCOB
(sIBJIEHUI) C UCTIOIB30BAaHUEM 3aKOHOB
COXpPaHEHUS B MEXAHHKE: 3aKOHbI
COXpPaHEHHS UMITYJIbCA U MEXaHUYECKOMN
SHEPI'UH, CBA3b PAOOTHI CUJIBI C
M3MEHEHHEM MEXaHUUYeCKOU YHEPTrUun
Tena.

Hcnons3zoBanue IT-TrexHonorui npu
paboTe C NOMOTHUTEILHBIMU
HMCTOYHUKAMU HH(POPMAIIUH TIO TEME,

[
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VX KPUTUYECKUH aHAJIM3 U OLICHKA
JIOCTOBEPHOCTH

Hroro no pazneny

35

Pasznea 3. MosekyasipHas (pu3uKa 1 TEPMOAUHAMUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KUHETHYECKOU
TEOpUHU

15

OcCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
kuHetnueckout Teopun (MKT), ux
onbITHOE 00ocHOBaHue. uddysus.
BpoyHoBckoe nBuxeHue. Xapaktep
JBU>KCHUS U B3aUMO/JICHCTBUS YACTHIL
BellecTBa. Mozenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI U
00BsACHEHHE CBOWCTB BEIIECTBA

Ha OCHOBE dTHUX Mozene. Macca n
pa3Mepbl MOJIEKYJ (aTOMOB).
KonmnuectBo BemecTsa.

[Toctostnaas ABoranapo.

TennoBoe paBHOBecue. TemnepaTtypa u
cniocoOrI €€ n3mepenus. [1lkana
temneparyp Llenscus.

Mopens uneanbHOTO ra3a

B MOJICKYJISIPHO-KUHETUYECKON TEOPUU:
YaCTHIIBI Ta3a JBUIKYTCS XaOTUYECKU U
HE B3aUMOJICUCTBYIOT APYT C APYTOM.
['a30BbIe 3aKOHBI. YpaBHEHUE
MenneneeBa—Kianeiipona. AGComroTHas
TeMIiiepaTypa (1iKaisa TemMrneparyp
KensBuna). 3akon /lanpToHa.

[IpoBeneHne N3MEpPEHHI TapaMeTPOB
rasza, IpOBEJCHUE UCCIICIOBAaHUI
3aBUCUMOCTEHN (PU3NUECKUX BETUYUH U
OMBITOB T10 MTPOBEPKE MPEITT0KEHHON
TUIIOTE3bI TPU U3YUYEHUU YCTAHOBJICHUS
TEIUIOBOTO PaBHOBECHUS M H30IIPOLIECCOB
B rasax.

OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEpPEeHUN (PU3NYECKUX BEITUUHH.
OneHka rpaHul NOTPEIIHOCTEN.
DKCliepuMEeHTalIbHas MIPOBEpPKa
YpaBHEHUS COCTOSIHUS UJI€alIbHOTO rasa.
N3yueHnne Mozeneil: IBUKEHUS YaCTHUII
BEIIECTBA, OPOYHOBCKOTO JBUKEHUSI.
onbiTa [IITepHa, KpUCTALTUYECKUX
PEIETOK.

Pemienue pacu€THBIX 3a/1a4 C SBHO
3aJJaHHOU U HESIBHO 3aJITaHHOU
(bU3UYECKON MOJIEIBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopMysT MOJIEKYIISIPHOU (PU3UKH.
Pelienne kauecTBEHHBIX 3a]1a4,

[
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N3omporieccsl B HaeanbHOM rase

C IOCTOSTHHBIM KOJIMYECTBOM BELIECTBA.
['padmyeckoe mpencraBieHUe
M30IIPOLECCOB: U30TEPMA, U30X0Pa,
n3o0bapa.

CBsi3b MEXK/y TaBJICHUEM U CPEJIHEH
KUHETUYECKOU SHEPTUEN
MOCTYNATEIBLHOTO TEIJIOBOTO JIBMXKCHUS
MOJIEKYJI UI€aIbHOTO ra3a

(OCHOBHOE YpaBHEHUE MOJICKYJIIPHO-
KUHETUYECKON TEOPUU UICATHBHOTO
rasa).

CBsi3b a0COJIIOTHOM TeMITepaTyphl
TEPMOJUHAMHYECKON CUCTEMBI

CO CpeHEW KUHETUYECKON SHEPTUEN
MOCTYNaTEIbLHOTO TEIJIOBOTO JIBHXKCHUS
€€ 4acTHulL.

TexHuueckue ycTpoucTsa u
TE€XHOJIOTUYECKHE MPOIECCHI:
TEPMOMETp, OapoOMeTp, MOTyUECHUE
HaHOMAaTEPHUATIOB

TpeOYIOMUX TPUMEHEHUS 3HAHUIA

10 MOJIEKYJISIPHOU (DU3HUKE.
OOBsiCHEHUE YCTPOMCTBA M MMPUHIIUTIA
JENUCTBUS TEPMOMETpA, bapoMeTpa.
OObscHEeHNE TOTYYCHUS
HaHOMATEPUAJIOB.

OnpeneneHue yciaoBUi TPUMEHUMOCTH
Mozelnel pU3nYecKux Tell U MPOIeCCOB
(sBNIEHMI ): MoJieNiel Ta3a, KUJKOCTH U
TBEPJOTO (KPUCTAITMIECKOTO) TEa,
UJICAIBHOTO rasa.

Brinonnenue yueOHbBIX 3a1aHU

HAa aHaJIM3 TEIUIOBBIX TPOIIECCOB
(s1BJIE€HUI) C UCTIOJIB30BAHUEM
ocHOBHBIX noJjioxenniit MKT u 3akoHOB
MOJIEKYJISIPHOM (DU3UKH: CBS3b JABJICHUS
WJICAJIBHOTO ra3a co CpeaHen
KMHETUYECKOW dHEPTUEN TEINIOBOTO
JIBUKEHHS U KOHIICHTPAIUEH €T0
MOJIEKYJI, CBSA3b TEMIIEPATYPHI BEIIECTBA
CO CpeaHE KNHETUYECKON dHEeprueu
TEIUIOBOTO JIBUKEHHUS €r0 YaCTHLL,
CBSI3b JIaBJICHUS UJI€AJILHOTO Ta3a

C KOHIIEHTPAIIMEN MOJICKYJ U €r0
TEMIIEpaTypOM, YPaBHEHHUE
MenpaeneeBa—Kianelipona
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3.2

TepmoanHaMuKa.
TennoBsle MalIUHEI

20

Tepmoaunamuueckas (T]1) cuctema.
3azgaHue BHEIIHUX YCIOBUU

IUISL TEPMOJAMHAMUAYECKON CUCTEMBI.
Breninue u BHyTpeHHHE IapamMeTphl.
[TapameTpbl TEpMOAMHAMUYECKOM
CUCTEMBI KaK CpEIHNE 3HAUCHUS
BEJIMYMH, ONIMCHIBAIOIIUX €€ COCTOSTHUE
Ha MUKPOCKOITHYECKOM YPOBHE.
HyneBoe Hauano TepMOAMHAMUKH.
Camonpon3BoibHas penakcanus
TEPMOJUHAMUYECKON CUCTEMBI

K TEIUIOBOMY PAaBHOBECHIO.

Mogens uaeanpHOro raza

B TEPMOJIMHAMHUKE — CHUCTEMA
YPAaBHEHHI: ypaBHEHUE
MenneneeBa—KitanenpoHna u
BbIpaKEHUE JJIs1 BHYTPEHHEW SHEPTUU.
VY cl10BUS MPUMEHUMOCTH 3TOW MOJICIIN:
HU3Kasi KOHUEHTPALUS YaCTHIL], BBICOKHE
TeMIneparypsl. Beipaxxenue

JU1sl BHYTPEHHEW SHEPTUn
OJIHOATOMHOT'0 UJEAIbHOTO Ira3a.
KBa3ucrarnueckue u HecTaTUYECKUE
IIPOLIECCHI.

DOnemeHTapHas paboTa

B TepMOJMHaMUKe. Boiuncnenue
paboThI IO TpaduKy mpolecca

N3mepenune yaenbHON TEIIOEMKOCTH
Pa3HbIX BEIIECTB, X CPABHEHHUE,
MPOBEICHUE UCCIEAOBAHUN
3aBUCUMOCTEHN (PU3NUECKUX BETUYUH U
OMBITOB IO MTPOBEPKE MPEIIOKECHHON
TUIIOTE3bI ITPU U3YUYEHUH MPOLIECCOB
TerI000MeHa U ainabaTHOTO Mpoliecca.
OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX [OTPEIIHOCTEN
M3MEpEeHUN (PU3NUECKUX BETUYHUH.
OneHka rpaHul NOTPEIIHOCTEN.
N3ydyeHne B3auMOCBSI3U SHEPTUU
MEXXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATypPbl KUIICHUS KUIKOCTEH.
N3yyeHue TemmoBbIX IBUTATEIECH

C UCIOJIb30BaHUEM KOMIBIOTEPHBIX
MOJENEN.

UccnenoBanue pa3HbIx CIoCOO0OB
W3MEHEHUSI BHYTPEHHEN SHEPTUU.
Pemenune pacu€THbIX 3a/1a4 C SIBHO
3aJJaHHON U HESIBHO 3aJIJaHHOM
(hU3UIECKOM MOJICIIBIO

C UCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJT MOJIEKYJISIPHOU (pU3UKH

Y TEPMOJIMHAMHUKH.

Pemenre kauecTBEHHBIX 3aj1a4,
TPEOYIOUTUX TPUMEHEHUS 3HAHUHN




| AMArncwnr vramr sanRArrno rriaATeana e

|l Avrnvceren 1N A1 cinannc s (e

Ha pV-auarpamme.

Teronepeaayda kak cnocod N3MEHEHHUSI
BHYTPEHHEW dHEPTUU
TEPMOJUHAMHYECKON CUCTEMBI

0e3 comepireHus pabotel. KoHBekIus,
TEIUIONPOBOJHOCTD, U3TyUYCHUE.
KomunuectBo tennotsl. TennoémMkocTh
TeJa. Y ielibHas U MOJISIpHAs
TEIUIOEMKOCTH BEIIECTBA. Y PABHEHUE
Maitepa. Y nenbHas TeIioTa CropaHus
TOIUIMBA. Pacyér KoIm4uecTBa TEMIOTHI
pu teronepenaye. [lonstue

00 anuabaTHOM mpolecce.

[IepBb1i1 3aKOH TEPMOJAUHAMUKH.
Buyrpennss sHeprus. KonnuectBo
TEIJIOTHI U paboTa KaKk Mepbl U3BMEHEHUSI
BHYTPEHHEU SHEPTUU
TEPMOJINHAMHYECKON CUCTEMBI.
Bropoli 3ak0H TEpMOAMHAMUKI

JIJIsS1 PABHOBECHBIX MPOIIECCOB: YEPE3
3aJJaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJIMHAMUYECKON CUCTEMBI
IPOXOJIUT SIUHCTBEHHAS aauadara.
AOcoiroTHas Temmeparypa.

Bropoii 3akoH TepMOAMHAMUKHI

JIJ1s1 HEPAaBHOBECHBIX MTPOLIECCOB:
HEBO3MOXKHO MEPEAATH TEILIOTY

M0 MOJICKYJISIPHON (pU3HKE U
TEPMOJUHAMUKE.

OOBbsicCHEHUE YyCTpOMCTBA U MPUHLIMTIIA
JEUCTBUS XOJIOAUIIbHUKA,
KOHJIUIIMOHEPA, TU3EIBHOTO U
KapOOPaTOPHOIO JIBUTATENICH, MapOBOM
TypOUHBI.

OObsicHEHUE TIOTYUYECHUSI CBEPXHUZKUX
TeMnepaTyp, yTHIN3alUU «TEeTUIOBBIX)
OTXOJOB C UCIIOJIb30BAaHUEM TEILIOBOTO
Hacoca, yTUIN3alud OMOOPTaHHYECKOTO
TOIUJIMBA JIJIsl BHIPAOOTKHU «TEIJIOBOM» U
AIEKTPOIHEPTUH.

Brimonnenne yueOHBIX 3a1aHUN

Ha aHaJIU3 TEIJIOBBIX MTPOIIECCOB
(sIBJIEHUIT) C UCTIOJIB30BAHUEM
oCcHOBHBIX noJjioxenniit MKT u 3akoHOB
MOJIEKYJISIPHOUN (DUBUKH U
TEPMOJMHAMUKU: TIEPBBIN 3aKOH
TEPMOJUHAMUKHU, 3aKOH COXPAHEHUS
SHEPIruM B TEIUIOBBIX MpOIleccax.
Hcnons3zoBanue [ T-texnonornii

pu paboTe ¢ JOMOJHUTENBHBIMU
HMCTOYHUKAMU HH(POpMAIIUH TI0 TEME,
X KPUTUYECKUM aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH.

AHanu3 U olleHKa OCIEICTBUMN
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OT 00JIee XOJIOHOTO Tela K 0oJiee
HarpeToMy 0e3 KOMIIEHCAIlUN
(Knaysuyc). HeobpatumocThb
IPUPOIHBIX TIPOIIECCOB.

[IpuHUMNBI 1EVUCTBUS TEIUIOBBIX MAIIUH.

KIIH.

MakcumanbHoe 3HaueHue KII/I.

[ukn KapHo.

DKOJIOTHYECKHUE ACTIEKTHI
UCIIOJIb30BaHUs TEIUIOBBIX JIBUTATENECH.
TeroBoe 3arps3HEHUE OKPYKAIOLIEH
cpensl.

TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKHE MPOIECCHI:
XOJIOOUIBHUK, KOHAUIIUOHED,
JIU3EIbHBIN 1 KapOropaTOpHBIN
JIBUTATEINIH, TapoBasi TypOUHa,
MOJIyYEHUE CBEPXHU3KUX TEMIIEpaTyp,
YTHIIM3AIUS «TETIOBBIX)» OTXO/I0B

C UCIIOJIB30BaHUEM TEILIOBOIO HACOCA,
yTHIIW3aUsl OMOOPTaHUYECKOTrO
TOTUIMBA JIJIs1 BBIPAOOTKU «TEIIOBOM» U
ANEKTPOIHEPTUH

MCIIOJIb30BaHUs TEIUIOBBIX JABUTATEIEH
Y TEIJIOBOTO 3arpsi3HEHUSI OKPY Karoen
Cpeabl € MO3UIUN HKOJIOTUUECKOMN
0e30MacHOCTH; MPECTaBICHUIN

O palMOHAJIBHOM MPUPOONOJIb30BAHUN
(B mporiecce MOArOTOBKU COOOIICHUH,
BBITIOJTHEHUW TPYIIOBBIX TPOEKTOB)

3.3

ArperaTHbie
COCTOSIHUS BEILIECTBA.
@da30BbIE MTEPEXO/IbI

14

[TapooGpazoBanue U KOHACHCAITHSI.
Hcmapenue u kurienue. Y neibHas
TeIJI0Ta mapooOpa3oBaHUsI.
Hacpimiennbie 1 HEHACHIILIEHHBIE TTAPHI.

Habmtoienue cBOWCTB HACBIILIEHHBIX
NapoB, MAIbIX AehopMalnii,

MPOBEICHNE KOCBEHHBIX U3MEPEHUI
yAEJIbHOM TEIUIOTHI IJIABJIEHUS JIbJa,
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KauecTBeHHast 3aBUCUMOCTb MJIOTHOCTH
Y JaBJICHUS HACBILICHHOTO Iapa

OT TeMIIEpaTypbl, UX HE3ABUCUMOCTD
0T 00bEMa HACHIIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS
OT J1aBJICHUS B JKUJIKOCTH.

BraxxnocTs Bo3ayxa. AGCOIOTHAS U
OTHOCHUTENbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucraimmueckue u
aMmopdHbIe Teaa. AHU30TPOIUS CBOMCTB
KpuctaiioB. [1naBnenue u
KpUCTAJIM3anus. Y IeiabHas TeioTa
iaieHus. Cyomumanusi.
Hedopmariiu TBEPIOTO TENA.
Pactskenue u cxxatue. Casur. Monaynb
HOnra. [lpenen ynpyrux aedopmariuii.
TeruioBoe pacIMpeHue XUIKOCTEN U
TBEPJIBIX TEJI, 00BEMHOE U JIMHEHHOE
pacipeHrie. AHFapMOHHU3M TEIJIOBBIX
KO0JIEOAHUH YaCTHII BEIIECTBA KaK
NPUYMHA TEMJIOBOTO PACIIMPEHUS TEI
(Ha KaYeCTBEHHOM ypPOBHE).
[IpeoOpazoBanue sHEeprun B (hpa30BbIX
nepexojiax.

YpaBHEHHE TEIJIOBOTO OajaHca.
[ToBepXHOCTHOE HATSKEHHUE.
Koaddurment noBepxHOCTHOTO

a0COJIOTHOM BJIaXXHOCTH BO31yXa,

ko3 duireHTa TOBEpXHOCTHOTO
HaTsDKeHuUs1, Moayis FOHra.

N3yyeHnune 3aKOHOMEPHOCTEN HcapeHust
Y KUTICHUS )KUJIKOCTEN, B TOM UUCIIe
KHUTICHUS TIPU MIOHUKEHHOM JIaBJICHUH,
HarpeBaHUs U IIaBJICHUS
KPHCTaJUTMYECKOTO BEIIEeCTBa,
KaMWLISIPHBIX SBJICHUH, CMaulBaHUSI.
[IpoBeneHMEe OMBITOB C MBUILHBIMU
TUIEHKAMU.

UccnenoBanne moaenu
HEHBIOTOHOBCKOM KUIKOCTH.
Pemenue pacu€THbIX 3aa4 € SIBHO
3aJJaHHOW U HESBHO 3a/IaHHOM
(hU3nYECKOM MOJIEIBIO

C MCTOJIb30BAaHMEM OCHOBHBIX 3aKOHOB
1 (HopMyIT MOJIEKYJIAPHON (PU3HKHU U
TEPMOIMHAMHUKHU.

Pemenne kauecTBEHHBIX 3a7a4,
TpeOYIOMUX TPUMEHEHUS 3HAaHUH

M0 MOJIEKYJISIpPHOU (DPU3UKE U
TEPMOIMHAMUKE.

OObsicCHEHUE OCHOBHBIX MPUHIIUTIOB
CTPOEHUS KUAKUX KPUCTAILIOB,
TIOJIYYCHHUSI COBPEMEHHBIX MaTEPHUAJIOB.
Omnpenenenre yclioBUi MPUMEHUMOCTH
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HaTsOKeHUS. KanwuisipHble SIBICHUS.
JlaBieHue 1moa UCKPUBIEHHOMU
MIOBEPXHOCTBIO JKUJIKOCTH.

®opmyina Jlaruiaca.

TexHuueckue yCTpoucTBa u
TEXHOJIOTUYECKHUE MIPOLIECCHI: )KUIKNE
KPUCTAJLJIbI, COBPEMEHHBIE MATEPUAIIBI

Moienel (PU3NIECKUX TeJ U MPOIIECCOB
(sBIICHUI): MOJIENICH Ta3a, )KUJIKOCTH U
TBEPIOTO (KPUCTAINIMUECKOTO) Tea,
HUeaIbHOrO ra3a.

Brinonxnenue yueOHbIX 3a1aHUN

Ha aHaJIM3 TEIUIOBBIX ITPOIIECCOB
(sIBJIEHMI1) C UCTIOJIB30BAaHUEM
oCHOBHBIX ToJiokeHUu MKT 1 3aKkoHOB
MOJIEKYJISIPHOUN (DUBUKH U
TEPMOJIMHAMMKM: CBS3b JaBJICHUS
WJICILHOTO ra3a ¢ KOHIEHTpaIen
MOJIEKYJI M €T0 TEMIIEPATYPOH,
ypaBHeHUe MeHieneeBa—KnaneiipoHa,
MEePBbIN 3aKOH TEPMOJUHAMUKHU.
PaboTa B rpynmax mpu o0Cyx1eHUN
BOIPOCOB MEKMPEAMETHOTO XapakTepa
(manpumep, o Teme «Ternoodomen

B KUBOU TIPUPOICH)

Hroro no pazneny 49
Pa3znen 4. JaekTrpoauHamMuKa
4.1 | DnekTpuyeckoe noje 24 DnekTpu3alys Tel U €€ IPOsSBICHHUS. [IpoBeneHre KOCBEHHBIX U3MEPEHUN U

DnexkTpuueckuii 3apsia. JIBa Buga
AJIEKTPUYECKUX 3apsiaoB. [[poBOIHUKH,
JUAJICKTPUKHU U TIOJTYTIPOBOIHUKH.
DJIeMEHTapHBIN 3JIEKTPUUECKUM 3apsi.
3aKOH COXpaHEHUS ANEKTPUUECKOTO
3apsa.

OTIBITOB TIO MPOBEPKE MPEITIOKEHHON
TUIIOTE3bI IPU U3YICHHUH
B3aMMOJICUCTBUS 3apPSKEHHBIX TE,
3apsiia KOHJIEHcaTopa,
MOCJIEIOBATEILHOTO COSTUHEHUS
KOHJICHCATOPOB.
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BzaunmopericTBue 3apsioB.

Toueunsle 3apsibl. 3akoH KyoHa.
Dnektpuueckoe nose. Ero aeiicteue

Ha DJIEKTPUYECKUE 3aPSIbL.
Hanpsik€HHOCTB AIEKTPUUYECKOTO MOJIS.
[IpoOHsIii 3apsn. JInaun
HanpsHKEHHOCTH AJIEKTPUYECKOTO MOJIS.
OnHOPOIHOE ANEKTPUUYECKOE TOJIE.
IloTennmaibHOCTE
AIEKTPOCTATUYECKOTO ToJIsl. Pa3HOCTh
MOTEHIMAJIOB U HANPsSHKEHUE.
[ToreHumanbHast SHEPrus 3apsaa

B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTeHLMaN 3IEKTPOCTATUYECKOTO TOJIS.
CBsi3b HANPSHKEHHOCTH MOJISL U PA3HOCTH
MOTEHIUAJIOB ISl DJIEKTPOCTATUYECKOTO
noJisi (Kak OJTHOPOJIHOTO, TaK U
HEOJHOPOHOTO).

[IpuHUMN cynepno3uuu
BJIEKTPUYECKUX TTOJIEH.

[Tosie Toueunoro 3apsiga. [lome
paBHOMEpPHO 3apsikeHHOU cepsl. [Tomne
PaBHOMEPHO 3apsKEHHOTO 10 00BEMY
mapa. [Tone paBHOMEPHO 3apsKEHHOMN
O0eckoHeYHOU IockocT. KapTunbt
JIMHUM HaNpPsLKEHHOCTH 3TUX TTOJIEN U
SKBHUITOTEHIIMAIBHBIX TOBEPXHOCTEH.

Omnpenenenre abCONMIOTHBIX U
OTHOCUTEIbHBIX OTPEIIHOCTEN
U3MEpEeHUI (PU3NUECKUX BEIHUUH.
O1eHKa rpaHuI] IOTPEIIHOCTEM.
HabGnronenue npeBpalleHns SHEPTUu
3apsKEHHOTO KOHAECHCATOPa B SHEPTHUIO
U3JIy4YEHHs CBETOINOA, UCCIEOBAHUE
paspsiia KOHAEHcaTopa 4epe3 pe3ucTop.
N3yyeHune 3aBUCUMOCTH
ANEKTPOEMKOCTH INIOCKOTO
KOHJIEHCAaTopa OT IJIOUIa/Ix IUIACTHH,
paccTosHUS MEXly HUMU U
JTURJIEKTPAYECKON IPOHUIIAEMOCTH.
N3ydeHne KapTuH JTUHUN
HaIpPsHKEHHOCTH JIEKTPUUECKOTO OIS
TOYEYHOTO 3apsJa, PABHOMEPHO
3apsSKEHHOMN cepbl, pPABHOMEPHO
3apsHKEHHOTO TI0 00BEMY 11apa,
pPaBHOMEPHO 3apsKEHHOW OECKOHEUHOU
IUIOCKOCTH U 3KBUIIOTEHIMAIbHBIX
ITOBEPXHOCTEMN.

Pemenne pacué€THbIX 3a7a4 C sIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(bU3UYECKON MOJIEIBIO C
MCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
(bopMyIT AJEKTPOCTATUKH.

Pelenne kauecTBEeHHBIX 3a/1a4,
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ITpOBOAHMKY B 3JIEKTPOCTATUIECKOM
noJie. YcaoBHe paBHOBECHS 3apsi/I0B.
JIMBIIEKTPUKY B 3JIEKTPOCTaTUIECKOM
none. J(udnmekrtpuaeckas
MIPOHMIIAEMOCTb BEILIECTBA.
Konpencarop. DneKkTpo€MKOCTh
KOH/IEHCaTopa. DJIEKTPOEMKOCTD
IJIOCKOTO KOHJIEHCATOPA.
[TapannensHOE cCoeqHEHNE
KOHJeHcaTopoB. IlocienoBaTenbHOE
COEIMHEHHE KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOI0 KOHAEHCATOopA.

JIBrKeHue 3apsKEHHOW YaCTHULIBL

B OJTHOPOJHOM 3JIEKTPUYECKOM II0JIE.
TexHuyeckue ycTponcTa u
TE€XHOJIOTMYECKHUE MPOLIECCHI:
3JIEKTPOCKOII, JIEKTPOMETP,
3JIEKTPOCTATUYECKAs 3allINTa,
3a3eMJICHUE JIEKTPONPHUOOPOB,
KOHJIEHCATOPbl, FTEHEPATOP

Ban ne ['paada

TpeOYIONINX NPUMEHEHUS 3HAHUH
TI0 DIICKTPOCTATHKE.

OObsAcHEHUE yCTPOWCTBA U
NPUHIIMIIA TESHCTBUS IEKTPOCKOIIA,
ANIEKTPOMETPA, KOHJICHCATOPOB,
rerepaTtopa Ban ne ['paada.

OObsicHeHue paboThI
AJEKTPOCTATUYECKOM 3aIUTHI,

3a3eMJICHUS DJIEKTPOIIPUOOPOB.
Onpenenenue ycaoBU TPUMEHUMOCTH
Mojenel (PU3NYECKUX TeJl: TOYCUHBIN
3aps, OAHOPOIHOE IICKTPUUECKOE
oJe.

BelnonHenne y4eOHbIX 3aJaHUuI

HAa aHAJIU3 JIEKTPUYECKUX MPOLIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHUN U 3aKOHOB
ANEKTPOANHAMUKU: 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsiaa, 3akoH Kynona,
MOTEHIUAJIBHOCTD
AIEKTPOCTATUYECKOTO TOJISI, TPUHITUTT
CYyHEPHO3ULINH JIEKTPUUECKUX MOJICH.
Hcnons3zoBanue [ T-Trexnonorunii

pu paboTe ¢ JOMOJTHUTEIHHBIMU
MCTOYHUKAMU WHGOPMAIIIH TI0 TEME,
X KPUTUYECKHUM aHAJIN3 U OIICHKA
JIOCTOBEPHOCTH
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4.2

IlocTostHHBII
ANEKTPUUYECKUIN TOK

24

Cuna toka. [TocTOSSHHBIN TOK.
YcnoBus CyiecTBOBaHUS MOCTOSSHHOTO

QJICKTPHUYICCKOI'O TOKA. HMctouHuKu TOKA.

Hanpsixenne U u OJ1C £ .

3akoH OMa JiJ14 yyacTKa L.
DIIEKTPUYECKOE COMTPOTUBIICHUE.
3aBUCUMOCTh COITPOTUBIICHUS
OJIHOPOAHOTO IPOBOJIHUKA OT €r0
JUTMHBI U TUIOLIAU TTONIEPEYHOTO
ceyeHusd. Y IeIbHOE CONTPOTUBJICHUE
BEILIECTRA.

[TocnenoBarenbHOE, TApAIEIBHOE,
CMEILIAHHOE COEIMHEHHUE MPOBOIHUKOB.
Pacuét pa3BeTBIEHHBIX AIEKTPUUECKUX
nenei. [Ipasmna Kupxroda.

PaboTa snexkTpruyeckoro Toxa.

3akoH J[xoynsa-Jlenna.

MOUIHOCTB ANEKTPUUECKOTO TOKA.
TennoBast MOIIHOCTb, BbIJEsIEMast

Ha PE3UCTOpE.

DJIC 1 BHyTpEHHEE CONTPOTUBIICHUE
HMCTOYHMKA TOKa. 3akoH OMa

JUTSI TIOJTHOM (3aMKHYTOM )
AJICKTPUYECKOH 1enu. MOoIHOCTh
UCTOYHUKA ToKa. KopoTkoe 3aMbIKaHue.
Konnencarop B 11enu mocTOsTHHOTO
TOKA.

[IpoBeneHne NpSIMbIX U3MEPEHNUN CHIIBL
TOKa W HAIPSIKEHHU S, KOCBEHHBIX
U3MEPEHUN YAECIBHOTO COPOTUBIICHUS,
O/1C u BHYTPEHHETO CONPOTUBIICHUS
HMCTOYHUKA TOKA, TPOBEACHUE
HCCJIEIOBAaHUM 3aBUCUMOCTEMN
(bU3MYECKUX BEJIMYUH U OTIBITOB

10 TIPOBEPKE MPEI0KEHHON TUIOTE3BI
IIPU U3YYEHUH LIETIEH TOCTOSTHHOTO
TOKa.

Omnpenenenue aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
M3MEpEHUN (PU3NUECKUX BEITUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.
N3yueHne KOpoTKOTO 3aMbIKaHUS
rajJlbBaHMYECKOTO AJIEMEHTA U OICHKA
BHYTPEHHETO COMPOTUBJICHUSI.
Pemienue pacu€THBIX 3a/1a4 C SBHO
3aJJaHHON U HESIBHO 3aJITaHHOM
(buU3MYECKO MOJIENbIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (OpMYJT TOCTOSIHHOTO TOKa.
Peliennie kauecTBEHHBIX 3a]1a4,
TPEOYIOITUX TPUMEHEHUS 3HAHUHN U
3aKOHOB MTOCTOSIHHOTO TOKA.
OOBsicCHEHHE YCTPOMCTBA U IIPUHITUTIA
JEUCTBUS aMIIEpPMETPa, BOJIBTMETPA,
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TexHuueckue yCTpoucTBa u
TEXHOJIOTUYECKUE TIPOLIECCHI:
aMIepMeTp, BOJIbTMETP, PEOCTAT,
CUETUMK DJIEKTPUUECKOU SHEPTUHN

peocTaTa, C4ETUMKA IIEKTPUIECKON
HHEPTUHU.

Brinonxnenne yuyeOHbIX 3aaHUN

Ha aHAJIU3 AJIEKTPUUECKHUX MTPOIIECCOB
(sSIBJIEHMIT) C UCTIOJIL30BAHUEM
OCHOBHBIX MOJIOKEHHUM 1 3aKOHOB
ANEKTPOAMHAMHUKU: 3aKOHBI OMa

JUISL y9acTKa LENH U 11 3aMKHYTOM
ANEKTPUUYECKON 1ENU, 3aKOH
Jxoyns—Jlenna.

PaGoTa B rpynmax mpu o0Cyk1eHUN
BOIIPOCOB MEXKIIPEIMETHOIO XapaKTepa
(Hampumep, 1o TeMe «IIEKTPUIECKUe
SBJICHHSI B IPUPOJIEN)

4.3

Toku B pa3nu4HbIX
cpenax

DJIeKTpUYECKasi IPOBOJIUMOCTb
Pa3IMYHBIX BEWIECTB. DJIEKTPOHHAS
MPOBOJAUMOCTH TBEPBIX METAILIIOB.
3aBUCHUMOCTb COMPOTHBIICHUSI METAJIJIOB
oT TeMrepaTypbl. CBEpXIpOBOANMOCTb.
DJIEKTPUYECKUI TOK B BAKyyMe.
CBOIICTBA PTIEKTPOHHBIX MTYYKOB.
[TonynpoBoauuku. CoOCcTBEHHAs U
IpUMeECHAasi IPOBOJAUMOCTh
OJIyIpOBOJHUKOB. CBOMCTBa
p-n-nepexona. [lomynpoBOgHUKOBBIE
npuOOPBHL.

DJIEKTPUYECKUM TOK B AJIEKTPOJIUTAX.

[IpoBeneHre KOCBEHHBIX U3MEPEHUN U
HUCCJICIOBAaHUIN 3aBUCUMOCTEM

MeXy GU3NYECKUMU BEIMUUHAMU
MpY U3YYEHUM TTPOIIECCOB MPOTEKAHUS
AIIEKTPUUYECKOTO TOKA B METaJlIaXx,
ANEKTPOJIUTAX U MOJYPOBOTHUKAX.
OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEITHOCTEHN
M3MEpPEHUN (PU3NUCCKUX BEIIMYHH.
OueHka rpaHull MOTPEeITHOCTEH.
Hab6nronenue anexkTponusa, n3y4eHue u
00BSICHEHHE TTPOBOIUMOCTH
AIIEKTPOJIUTOB, SKCIIEPUMEHTATILHOE
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DIIEKTPOJIUTAYECKAS TUCCOILIUALIMS.
Onekrpoiu3. 3akoHbl Dapanes

JUTISL BJIEKTPOJIN3A.

DJIEKTPUYECKUM TOK B ra3ax.
CaMOCTOSTEIbHBIN U
HECAMOCTOSATENBHBIN pa3psia.
PaznuyHbie TUIIBI CAMOCTOSITENILHOTO
pa3psana. Mosaus. [1nazma.
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHUE:
razopaspsiIHbIC JIAMIIbI, SJIEKTPOHHO-
JTy4eBas TpyOKa, MOJyNpPOBOAHUKOBBIC
MpUOOPBL: MO, TPAH3UCTOD,
dboTOoAMO I, CBETOMO/, TaJIbBaHUKA,
paduHUpOBaHUE ME/IH, BHITJIABKA
AITIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHUS

U3YYEHUE 3aKOHOB 3JIEKTPOJIM3a
®dapanes.

CHsTHE BOJIBT-aMIIEPHOM
XapaKTEPUCTUKU JTHOJA.

CpaBHeHUE MPOBOAMMOCTH METAIIJIOB

Y TIOJTyIPOBOTHUKOB.

N3ydeHne uCKpoBOro paspsaa

Y IIPOBOAMMOCTH BO3/1yXa.

Pemenue pacu€THbIX 3a/1a4 ¢ SIBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bu3YECKON MOJIEIBIO C
UCITOJIb30BAaHUEM 3aKOHOMEPHOCTEN
MOCTOSTHHOTO TOKa B Pa3JIMYHBIX CpeJiax.
Pemienne kauecTBEHHBIX 3aj1a4,
TPEOYIONTUX TPUMEHCHUS
3aKOHOMEPHOCTEW MOCTOSTHHOTO TOKA

B Pa3JIMUHbBIX Cpeliax.

OObsicHEHUE YCTPOMCTBA U MPUHIIMTIA
JEUCTBUS ra30pa3psIHbIX JIAMII,
AJIEKTPOHHO-TY4YEBOM TPYOKH,
MOJTYTPOBOTHUKOBBIX MPUOOPOB: AM0A,
TpaH3ucTopa, PoToaMOIa, CBETOIMOAA.
OObsiCHEHUE CYTH MTPOIIECCOB:
raJIbBaHUKH, padUHUPOBAHUS MEIH,
BBHITUUTABKU AJTFOMHUHUS, DJICKTPOHHOU
MHUKPOCKOITAH

Hroro no pazneny

o4
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Pasznea S. ®usnyecKuil MPaAaKTHKYM

5.1 | ®usnueckwmii 16 Cnioco0bl u3mMepeHus Gu3ndecKux [IpoBeneHrie KOCBEHHBIX U3MEPEHU,
MPAKTUKYM BEJIMYMH C UCMOJIb30BAHUEM HCCIIEIOBAHNUM 3aBUCUMOCTEN

AQHAJIOTOBBIX U ITU(POBBIX (bU3MYEeCKUX BEIIMYWH, TIPOBEPKA
U3MEpPUTETBHBIX TPUOOPOB U MPEIIOKEHHBIX TUIIOTES
KOMIIBIOTEPHBIX JATYMKOBBIX CUCTEM. (BBIOOp M3 pabOT, ONMMUCAHHBIX
AOCOIIIOTHBIE U OTHOCUTEIIBHBIC B TEMAaTUYECKUX pa3jesiax
MOTPEIIHOCTU U3MEPEHUN (PU3NYECKUX | «YUECHUYECKUU DKCIICPUMEHT,
BenrnurH. OlleHKa rpaHull nabopaTopHbIe pabOThI, TPAKTUKYM))
MOTPEIIHOCTEN

HToro o pazneny 16

Pe3epBHOE Bpems 10

OBUIEE KOJIMYECTBO 170

YACOB I1O ITPOT'PAMME
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11 KIIACC
Haumenosaunue
No KomuuecTBo OCHOBHBEIE BUJBI JIEATEIILHOCTH
pa3/iesioB U TeEM [IporpammHoOe coeprkaHue
/o 4acoB 00yYaroIIMXCs

y4eOHOro ImpeaMeTa

Paznen 1. JdaekTpoauHamMuka

11

MarsuTHoOE 110J1€

14

B3auMoericTBre TOCTOSIHHBIX
MAarHuTOB U MPOBOJHUKOB C TOKOM.
MarnautHoe nosie. Bektop MaraHuTHOU
uHAyKuud. [IpuHomn cyneprno3uuun
MAarHUTHBIX NOJIEN. JIMHUM MarHUTHOU
VH]TYKIIUH.

MarauTHoOE€ MoJie MPOBOIHUKA C TOKOM
(MpsAAMOTO MPOBOJIHUKA, KATYIIIKH U
KpyroBoro Butka). OneIT Ipcreaa.
Cuna Amriepa, €€ HalpaBJICHHUE U
MOJTYJIb.

Cuna Jlopenua, €€ HanpaBJICHUE U
MOJyJb. JIBU>KEHNE 3apsKEHHOU
YaCTHUIbI B OJHOPOJIHOM MAarHUTHOM
nosie. Pabora cuitel JlopeHiia.
MarauTHoOe 1oJie B BEIIECTBE.
deppoMarHeTuKu, napa-

U JUaMarHeTUKH.

TexHuueckue ycTpoucTsa u
TE€XHOJIOTMYECKHUE MPOLIECCHI:
MPUMEHEHHUE TTOCTOSSHHBIX MAarHUTOB,

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
cuibl AmIiepa, IpoBEACHUE
MCCIIEIOBAHUS 3aBUCUMOCTEN MEXTY
(U3MYECKUMU BEJIMUYMHAMU U OTIBITOB
10 IPOBEPKE MPEI0KEHHON TUIOTE3BI
MIPU U3YUYEHUH JIEUCTBUS MOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM,
B3aMMO/ICHCTBUS IPOBOJHUKA

C MarHUTHBIM TOJIEM.

OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MEepeHU (PU3NUECKUX BETUYHH.
OueHka rpaHul] NOTPEUIHOCTEN.
HccnegoBanre MarHUTHOTO MOJIS
MIOCTOSTHHBIX MarHUTOB, CBOMCTB
(beppOMarHeTUKoB.

Onpenenenue ycioBuid MPUMEHUMOCTH
MOJIEN OJTHOPOTHOTO MAarHUTHOTO
OIS,

OrnpeneneHue HaNpaBICHUS UHIYKIIUHA
MAarHUTHOTO TOJIs MPOBOHUKA C TOKOM,
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ANIEKTPOMATHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOJBUTATEND SIKOOU, YCKOPUTEIH
AJIEeMEHTAPHBIX YaCTHUIL

cuiibl AMniepa u cuiibl JIopeHiia.
N3ydeHue KkapTUHbI JIUHUN UHIYKIAH
MarHuTHOTO IIOJISI TOJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX
MAarHUTOB, IJTMHHOTO MPSIMOTO
MPOBOJAHUKA, 3aMKHYTOT'O KOJILLIEBOTO
MIPOBOJIHUKA, KATYIIKH C TOKOM.
OOBsicHEHUE B3aUMOJCHCTBUS ABYX
MIPOBOJAHUKOB C TOKOM, JICCTBUS CUJIbI
JlopeH1ia Ha MOHBI JIEKTPOIIUTA.
HaOnronenue aBukeHUs myyka
3JIEKTPOHOB B MarHUTHOM TIOJIE.
N3ydenne npuHIuna AeHCTBUA
AIEKTPOUZMEPUTEHLHOTO TPUOOpa
MarHUTOAJIEKTPUIYECKON CUCTEMBI.
Pemienne pacu€THBIX 3a/1a4 C IBHO
3aJJaHHON U HESIBHO 3aJITaHHOM
(buU3NYECKO MOJENbIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmyit 1o TeMe « MarHuTHOE TT0JICY.
Pemrenne kadecTBEeHHBIX 3a/1a4,
TpeOYIOUIUX TPUMEHEHUS 3HAaHUHN

1o Teme «MarauTHOE MoJIe.
OOBsicCHEHHE YCTPONCTBA U IPUHITUTIA
JeUCTBUS JIEKTPOMarHuTOB, TecTepa-
MYJIBTUMETPA, FJIEKTPOABUTATENS
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SkoOu, yckoputenen 31eMEeHTapHbBIX
YaCTHII.

OOBsicHEHNE TPUMEHEHHUS TTOCTOSIHHBIX
MarduTOB

1.2

DneKTpoOMarHuTHas
WHTYKIUS

13

SBNeHNE 3IEKTPOMArHUTHOW UHIYKITUU.
[ToTok BeKTOpa MarHUTHOM MHAYKIIUH.
OJ1C unaykuuu. 3akoH
3neKTpoMarHuTHON uHaykuuu dapanes.
BuxpeBoe anektpuueckoe nojue. Toku
dyxo.

OJIC uHAYKUIMH B MPOBOJIHUKE,
JBUKYIIIEMCS B OJTHOPOJHOM
MarHUTHOM MOJIE.

[Ipasuo Jlenua.

NupykruBHoCcTh. Karymika
WHIYKTUBHOCTH B IIE€MTH OCTOSIHHOTO
ToKa. SIBienue camounaykuuu. IJ(C
CaMOUH]TYKIIUH.

DHeprusi MarHuTHOTO MOJIs KaTyIIKH

C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckue ycTpoucTsa u
TEXHOJIOTHYECKHUE MPOIIECCHI:
WHYKIMOHHAS TI€Yb, COJICHOU/I, 3allUTa
OT DJICKTPU3ALIMU TEJI IPU JBUKCHUU

B MarHWTHOM T10Ji€ 3eMJIH

[IpoBeneHue uccaea0BaHus
3aBUCUMOCTEH (PU3NUECKUX BETUYUH U
OTBITOB TI0 MPOBEPKE MPEATIOKEHHON
TUIIOTE3bI TIPU U3YUYEHUH SIBJICHUS
AIEKTPOMATrHUTHON UHIYKIIUH.
OnpeneneHue HHIYKIUU BUXPEBOTO
MarHUTHOTO TOJISI.

OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJBHBIX MOTPEIIHOCTEN
M3MEpeHUN (PU3NUECKUX BEITUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.
DKCIepUMEHTAIbHOE U3YUEHHUE MTPaBUIIa
Jlenna.

HccnenoBanue sSiBICHUS] CAMOUHIYKIIUH,
3aBucuMocT J/JC caMOMHAYKIIUH OT
CKOPOCTH U3MEHEHUSI CUJIbI TOKA B IIEMH.
N3yuenue najeHus MaruuTa

B aJIIOMUHUEBOM (MeaHO) TpyoOe.
COopka MoJIeNu AIEKTPOMArHUTHOTO
reHepaTopa.

Pemienne pacu€THbIX 3a/1a4 C ABHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hU3UIECKOM MOJICIIBIO
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C MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB 1
(dbopMyI1 10 TeMe «IIEKTpOMarHuTHasl
WUHIYKLUSD.

Pemenne kauecTBEeHHBIX 3a/1a4,
TpeOyIOIMX NPUMEHEHNUS 3HAHUM

10 TeMe «DJIEKTPOMarHuTHas
WUHIYKLUSD.

OObsicCHEHUE OCHOBHBIX MPHUHIIMIIOB
JIEUCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTHYECKHUX IPOLIECCOB, TAKUX
KaK: MHIYKIMOHHAS N€Yb, COJIEHOU],
3aIMTa OT JIEKTPU3ALNH TEI

IIPY IBM>KEHUH B MAarHUTHOM I10JIE
3emin.

PaboTa B rpynmnax npu o0CykJ1eHUN
BOITPOCOB MEXKITPEAMETHOTO XapakTepa
(Hampumep, Mo TeMe
«DNEKTPOMATrHUTHBIE SIBICHUS

B IIPUPO/IEN)

Wroro no pazneny 27

Pasznea 2. KoJsieOanusi 1 BOJIHBI

2.1 Mexanuueckue 10 KonebarenbHas cucrema. [IpoBeneHre KOCBEHHBIX U3MEPEHUH,

KoJieOaHus CBoOoHbBIE KOTICOaHMS. MCCIIEIOBAHUS 3aBUCUMOCTEN MEXTY

I"apMonnyeckue KoaeOaHus. (bU3UYECKUMHU BETUIMHAMH U OTTBITOB
Kunematudeckoe u TuHaMUYECKOE 0 MPOBEPKE MPEIIOKCHHOM TUTIOTE3bI
ONnucaHue. JHEPreTUYeCcKoe ONUCAaHUE | IIPH U3YYEHUH KOJIeOaHUH HUTSHOTO
(3aKOH COXpaHEHUsI MEXaHUYECKOM PYKHHHOTO MasiTHUKOB,
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sHepruu). BeiBoa TMHaMUYECKOTro
OMKCAaHUS TAPMOHUYECKUX KOJIeOaHU
U3 UX SHEPreTUYECKOTO U
KMHEMATHYECKOTO ONHUCAHMUS.
Ammutyna u $asza konedanuii. CBsi3b
aAMIUTUTY/IBI KOJICOAHUH UCXOTHOM
BEJIMYMHBI C aMIUTUTYJaMU KOJICOaHUi
€€ CKOPOCTH U YCKOPEHUS.

[Tepuon u yactota KoyeOAHUIA.
[lepron ManbIx cBOOOAHBIX KOJIEOAHUM
MaTeMaTU4ecKoro MasatHuka. [lepuon
CBOOOJIHBIX KOJICOaHUI MPYKMHHOTO
MasTHHUKA.

[ToHsiTHE O 3aTyXaKOMIUX KOJIEOAHUAX.
Brinyxnennsie konebanus. Pezonanc.
Pe3onancHas xpuBas. Biusaaue
3aTyXaHHs Ha BUJl PE30HAHCHOU KPUBOMU.
ABTOKOJICOaHUS.

TexHuyeckue ycTponcTa u
TEXHOJIOTHYECKHE MPOLIECCHI:
METPOHOM, YaChl, KAYEJIH, My3bIKAJIbHbIE
UHCTPYMEHTHI, ceiicmorpad

BBIHYKJIEHHBIX U 3aTyXaIOIUX
MEXaHUUYECKHX KOJeOaHuM.
OmnpeneneHue abCONMIOTHBIX U
OTHOCHUTEJIHHBIX MOTPEITHOCTEH
M3MepeHUN (PU3NUECKUX BEITUYHUH.
OneHka rpaHul] NOTrPEIIHOCTEN.
HaOmronenne He3aBUCUMOCTH MEPHO/Ia
MaJlbIX KOJieOaHU Tpy3a Ha HUTH

OT aAMIUIUTY/IBI.

DKCIIepUMEHTAIbHAs MPOBEPKA 3aKOHA
COXpaHEHUS SHEPTUH TIPU KOJIeOaHUSIX
rpy3a Ha Mpy>KUHE.

Habmronenue pezonanca.
Onpenenenue ycaoBUil MIPUMEHUMOCTH
MOJIEIN MAaTEMAaTHYECKOI0 MasiTHUKA U
UJICaTbHOTO MPYKUHHOTO MasiTHUKA.
Pemienne pacu€THBIX 3a/1a4 C IBHO
3aJJaHHON U HESIBHO 3aJITaHHOU
(hU3nYECKOM MOJIEITBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmyi no TeMe «MexaHuuecKue
KOJICOaHU .

Pemienue kauecTBEHHBIX 3aj1a4,
TpeOYIOMUX TPUMEHEHUS 3HAHUIA

o TeMe «MexaHnueckue KoaeoaHus.
OOBsicCHEHHE YCTPONCTBA U TIPUHITUTIA
JIEUCTBUSI METPOHOMA, YaCOB, KauelIeH,
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MY3bIKaJTbHBIX HHCTPYMEHTOB,
ceficmorpada.

Hcnons3oBanue IT-TexHONMOT M

pu paboTe ¢ JOMOJIHUTEIHHBIMU
HUCTOYHUKAMU WH(OPMAITUH TI0 TeME, UX
KPUTHYECKUM aHAJIN3 U OIICHKA
JIOCTOBEPHOCTH

2.2

DIJIEKTPOMArHUTHBIE
KoJIeOaHus

15

Konebarenbubiii kKoHTYp. CBOOOAHBIE
AJIEKTPOMarHuTHbIE KOJIeOaHUs

B UJI€ATIbHOM KOJIEOATEIIbHOM KOHTYDE.

®opmyna TomcoHna. CBsI3b aMIUTUTYAbI
3apsija KOHAEHCATOpa C aMIUTATYI0M
CHJIBI TOKA B KOJIe0aTeIbHOM KOHTYpE.
3aKOH COXpaHEHUS YHEPTUHU

B HJICaJIbHOM K0JIeOaTeIbHOM KOHTYpE.
3aTyXaroume EKTPOMarHuTHhIE
KoJieOanus. BeIHYK/IeHHBIC
AJIEKTPOMArHUTHHIE KOJIeOaHus.
[TepemennsbIit TOK. MOIIHOCTH
MEPEMEHHOIr0 TOKa. AMIUIUTYTHOE U
JNEUCTBYIONIEE 3HAYCHHUE CUJIbI TOKA U
HaIPSDKCHUS TIPH pa3IMIHON Gopme
3aBUCHUMOCTH IIEPEMEHHOI0 TOKa

OT BPEMEHHU.

CuHycouaIbHBIN IEPEMEHHBIN TOK.
Pesncrop, KOHIEHCATOP U KATYIIIKa
WHYKTUBHOCTH B LICTIH

[IpoBeneHre KOCBEHHBIX U3MEPEHUN U
HCCIIEIOBAHUS 3aBUCUMOCTEM
($bU3MYECKUX BEIMYHUH MPU U3YYCHUU
AJIIEKTPOMATrHUTHBIX KOJICOAHUM U 1ieren
MEPEMEHHOTO TOKa.

OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJBHBIX MOTPEIIHOCTEN
U3MEepeHu (PU3NUECKUX BEITUYHUH.
OueHka rpaHul] NOTPEIIHOCTEN.
N3yuenue ycTpoicTBa M MPUHITUIIA
nencTBus Tpanchopmaropa.
HaOmronenue 351eKTpOMarHuTHOT O
pEe30HaHca.

N3ydeHune ocuusiorpaMm
AJIEKTPOMATHUTHBIX KOJICOAHHIA.
Pemienune pacy€THbIX 3a/1a4 C IBHO
3aJJaHHON U HESIBHO 3aJITaHHOU
(hbU3UIECKOM MOJICITBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmys o TeMe « IIEKTPOMArHUTHBIE
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CHHYCOMJAIBHOIO IEPEMEHHOTO TOKA.
Pe3onanc TokoB. Pe3oHaHC
HaIpsKCHUM.

WneanbHblil TpanchopmaTop.
[IpowusBoacTBO, Eepenaya u
MOTpeOICHUE DIIEKTPUIECKON IHEPTHUH.
DKOJIOTUYECKUE PUCKU

IIPY MPOU3BOJICTBE JIEKTPOIHEPTUMU.
KynbTypa ucrons3oBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HU.

TexHuueckue ycTpoucTsa u
TE€XHOJIOTMYECKHUE MPOLIECCHI:
3JIEKTPUYECKUIN 3BOHOK, TEHEPATOP
IIEPEMEHHOT0 TOKA, JINHUU
aNEKTpoIepenay

KOJICOaHUSY .

Pemienne kauecTBEHHBIX 3aj1a4,
TpeOYIOMUX TPUMEHEHUS 3HAHUIA

1o TeMe «DJIEKTPOMAarHUTHBIC
KOJICOaHUSI.

CpaBHEeHHE MEXaHUUECKUX U
AIIEKTPOMATrHUTHBIX KOJICOAHMIA.
OOBsICHEHUE YCTPOMCTBA M MPUHIIUTIA
JEUCTBUS JICKTPUUSCKOTO 3BOHKA,
reHepaTopa MEPEMEHHOTO TOKA, JIUHUN
aJIeKTpoIepeaay.

Onpenenenue ycaoBUl TPUMEHUMOCTH
MOJICIIN HACATBHOTO KOJeOaTEeILHOTO
KOHTYpa.

AHanu3 U OIeHKA MOCEICTBUN
WCITOJIB30BAHUS PA3TUIHBIX CITOCOOOB
MIPOU3BOICTBA DJICKTPOIHEPTUN

C IIO3UIIMH DKOJIOTHUECKOUN
0e30macHOCTH; IPEICTABIICHUN

0 paIrMOHAIIBHOM MPUPOIOTIOIH30BAHIH
(B mIporiecce moATOTOBKH COOOIICHHH,
BBITIOJTHEHUH TPYIIIOBBIX MMPOEKTOB)

2.3

MexaHu4ecKue 1
AJIEKTPOMArHUTHBIE
BOJTHBI

10

MexaHnuyecKkre BOJIHBI, YCIOBUS UX
pactpoctpanenus. [lonepeunsie u
IIPOAOJIbHBIE BOJIHBL. [leprona, CkopocTh
pacipoCTpaHEHUs U JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHUX BOJIH:

Hab6nronenue o6pa3zoBanus u
pacmpocTpaHEHHS TIOTIEPEYHBIX

Y TIPOJIOJIBHBIX BOJIH, OTPAKEHUS U
npesoMJIeHUs, THTEpPepeHIInH

U TU(ppakuy MEXaHUYECKUX BOJIH,
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OTpakeHue, MPeIOMIICHHE,
uHTepdepeHtus u Tudpaxus.

3Byk. CkopocTb 3ByKa. [ poMKOCTB
3ByKa. Beicota ToHna. TeMOp 3ByKa.
[IIymoBoOe 3arps3HeHHE OKpYKaIoIIei
Cpelbl.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS
W3ITyYEHUS DIIEKTPOMArHUTHBIX BOJIH.
B3aumnas opueHTanus BEKTOPOB

17 O O B smekTpoMarHUTHOM

CBoiicTBa
BOJIH:

BOJIHE.
AIEKTPOMATrHUTHBIX
OTPaXKECHUE, IIPEIIOMIICHHUE,
noJisipu3anusl, UHTepPepeHuus u
nudpaximys.

[IIkayna 37€KTPOMArHUTHBIX BOJIH.
[IprMeHeHNE INEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHIMITBI paUOCBA3H U TEJIEBUICHUS.
Paguonoxamus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYXaIOUIEH CPEIbI.

TexHuyeckue ycTponcTsa U
PAKTHYECKOE TPUMEHEHHE:
MY3bIKaJIbHbIE THCTPYMEHTHI, pajiap,
pPaguONPUEMHHUK, TEIEBU30p, AaHTCHHA,
tenedon, CBU-neus, ynpTpazBykoBas

aKyCTUUYECKOTO PE30HAHCa, CBSI3U
IPOMKOCTH 3BYKa U BBICOTHI TOHA

C aMIUTATYZ0N ¥ 4aCTOTOU KOJIeOaHUH.
N3ydeHne CBOWCTB yJbTpPa3ByKa U €0
MIPUMEHECHUS.

Hccaenosanue cBONCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPa’KEHHUE,
MPEJIOMIICHUE, MOJIApU3aLus,
nudpakuys, “HTepdepeHIus.
Oo6HapyxeHue nHGpaKpacHOro U
yIbTPa(hHOIECTOBOTO U3ITYyUCHUH.
CpaBHEHUE MEXAHUYECKUX U
ANEKTPOMArHUTHBIX BOJIH.
Onpenenenue yCcaoBU TPUMEHUMOCTH
MOJIEIU TAPMOHHYECKOI BOIHBI.
Perienne kauecTBEHHBIX 3aj1a4,
TpeOYIOUIUX TPUMEHEHUS 3HAaHUHN

1o Teme «MexaHndeckue u
AJIEKTPOMArHUTHBIE BOJTHBI.
N3yuyenne napaMeTpoB 3ByKOBOU
BOJIHBI.

N3yueHnne pacnpocTpaHEeHHs 3BYKOBBIX
BOJIH B 3aMKHYTOM MPOCTPAHCTBE.
OObsiCHEHUE YCTPOMCTBA U MPUHIINTIA
JIEUCTBUS MY3bIKaJIbHBIX HHCTPYMEHTOB,
pazapa, paJuonpuéMHIKa, TeJIEBU30PAa,
aHTeHHbI, Tenedona, CBU-neun.
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OOBsiCHEHHE YIBTPA3BYKOBOM
JIMarHOCTUKHU B TEXHUKE U MEIUIMHE.
Hcnons3oBanue IT-Trexnonorui

pu paboTe ¢ JOMOJIHUTEIHHBIMU
HMCTOYHUKAMU WH(OPMAITIH TI0 TEME,
WX KPUTUYECKUU aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH.

AHan3 ¥ oIleHKa MOCICICTBUI
IIYMOBOTO Y 3JIEKTPOMArHUTHOTO
3arpsi3HEHUS OKPY KaloIIeH cpeibl

C MO3UIMHN KOJOTHUECKON
0e30MacHOCTH; MPEACTaBICHUI

O paIMOHAJIBHOM MTPUPOAOTI0IH30BAHUU
(B mpo1iecce mOATOTOBKU COOOIIEHUH,
BBITIOJTHEHUHU TPYIIOBBIX TPOEKTOB)

2.4

Onrtuka

25

[IpsiMonuHEHOE pacpOCTpaHEHUE

CBETa B OJIHOPOAHOM cpene. JIyu cBera.

To4euyHbIN UCTOYHHK CBETA.
OTtpaxeHue cBeTa. 3aKOHbI OTPAXKEHUS
cera. [Toctpoenune nzodpaxxeHuit

B I10cKkoM 3epkatie. Chepudeckue
3epKara.

[Ipenomiienue cBeta. 3aKOHBI
peIoMIICHHS cBeTa. AOCOTIOTHBIN
MOKa3aTelb MPEIOMIICHUSI.
OTHOCUTENBHBIN OKA3aTEIIb
npenomiieHus. [IocTOSTHCTBO 4aCTOThI

HabmoneHnre onTHYecKuX SBJICHUH,
MPOBE/ICHNE KOCBEHHBIX U3MEPEHMUIA,
HCCJICIOBAHUS 3aBUCUMOCTEM
(hU3NYECKUX BEITUYUH U OTBITOB

10 TTPOBEPKE MPEI0KEHHON TUIOTE3bI
MIPU U3YUYEHUH SIBJICHUN TTPETOMIICHUS
CBETa Ha rpaHMUIIC pa3zielia IByX Cpel,
MPEJIOMIICHUS CBETa B cOOMparonieit u
paccenBaroliei JMH3aX, BOJTHOBBIX
CBOMCTB CBETAa.

Hab6ntogenue nogHoro BHyTPEHHETO
OTPAKECHUS, U3YYEHUE MOJICTN
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CBETAa U COOTHOUIEHUE JJIUH BOJIH
MIPU NMEPEX0I€ MOHOXPOMATHYECKOTO
CBETA Yepe3 rpaHully pa3zielia IByX
ONTHUYECKHUX CPEL.

Xon nyuen B npusMe. Jlucriepens cBera.
CrnoxHblit coctaB 6esoro cBeta. LIger.
[lonHOE BHYTpEHHEE OTpAKEHUE.
[IpenenbHbIN YOI OJHOTO
BHYTPEHHETO OTPAXKEHUS.
CoOuparoiye 1 paccerBarOIINe JTUH3bI.
Tonkas nmuH3a. DOKyCHOE pacCTOSTHUE U
ONTUYECKAs CUJIa TOHKOM JIMH3BI.
3aBUCUMOCTH (POKYCHOTO PacCTOSHUSA
TOHKOM CheprUIeCcKOl IMH3BI OT €€
F€OMETPHUU U OTHOCUTEIIBHOTO
IIOKa3aTess MpeIOMIICHUS.

dopMyia TOHKOU JIMH3bL. Y BETMYCHHUE,
JTaBaeMo€ JIMH30M.

Xon siyqa, TpOIIeqIIEro JIMH3Y MO
MIPOU3BOJILHBIM YTJIOM K €€ TJIaBHOU
onrtru4eckoun ocu. Iloctpoenue
U300pKEHUI TOUYKU U OTPE3Ka MPSIMOi
B COOMPAIOIINX U PACCEUBAIOIIINX
JIMH3aX U UX CUCTEMAX.

OnTuyeckue nmpubopsl. Paspemaromast
crocoOHOCTh. ['1a3 Kak onTuyeckas
cucTeMa.

CBETOBO/IA.

[TonyueHnne n300pakeHUsI B CUCTEME
13 IJIOCKOTO 3€pKalla U JINH3HI,

B CUCTEME U3 IBYX JIMH3.
KoHncTpynpoBanue TenecKonuuecKnx
CHCTEM.

N3ydeHue nomisipu3alium CBETa,
OTPaXEHHOT'O OT MOBEPXHOCTH
JADJICKTPUKA, U3yUYCHUE
UHTEp(PEPEHIUU JTa3ePHOTO U3ITYUCHUS
Ha JIBYX IEJISIX.

[Tosyuenue crieKkTpa U3JIy4yeHUs
CBETOJIUO/IA TIPU IOMOIIHA
T(PpaKIIMOHHON PEIIETKH.

Pemienue pacy€THbIX 3a/1a4 C IBHO
3aJJaHHON U HESIBHO 3aJITaHHOU
(bu3NYECKO MOJENbIO

C UCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmyi o Teme «OnTHKa.

Penrenune kauecTBEHHBIX 3a/1a4,
TpeOYIOUIUX TPUMEHEHUS 3HAaHUHN

1o TeMe «OnTuKa.

[TocTpoeHue u pacu€T n300pakeHuH,
CO31aBa€MbIX MJIOCKUM 3€PKAJIOM,
TOHKOH JIMH30MU.

OrnpeneneHue ycioBUil TPUMEHUMOCTH
MOJIEJIM TOHKOU JINH3bI; TPAHMUI]
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[Ipenensl npuMeHUMOCTH
r€OMETPUYECKOH OITHUKH.

Bonnoas ontuka. UHTEppEepeHIms
cBera. KorepeHTHbIE HICTOYHUKH.
YcnoBus HaOMIOIEHUS! MAKCUMYMOB U
MUHUMYMOB B UHTEP()EPEHIIMOHHOM
KapTUHE OT JIBYX KOT€pPEHTHBIX
UCTOYHHUKOB. [IprMepsl Ki1accu4ecKkux
MHTEPPEPEHIITUOHHBIX CXEM.
Judpakius ceeta. JudpakinuoHHas
pemérka. Y ciioBre HaOIIOACHUS
IJIaBHBIX MAKCUMYMOB TP NaJCHUH
MOHOXPOMATHYECKOI'O CBETA

Ha JU(PaKIUOHHYIO PEIIETKY.
[Tonmapu3zanus ceera.

TexHuyeckue ycTporcTa u
TE€XHOJIOTUYECKHE MPOLIECCHI: OUKH,
Jymna, mepuckorn, oroanmnapar,
MUKPOCKOII, IPOEKIIMOHHBIN anmnapar,
IIPOCBETIIEHNE ONTHKHU, BOJIOKOHHAS
ONTHKA, TUPPAKIUOHHAS PEIIETKA

NPUMEHUMOCTH T€OMETPHUECKOMN
OTTHUKH.

OOBbsicHEHHE 0COOEHHOCTEN MPOTEKAHUS
ONTUYECKUX SBJICHUI: UHTEp(DEPEHIIUH,
Tudpakiuu, TUCIEPCUH, TIOJTHOTO
BHYTPEHHETO OTPaXKECHU.

OObsicHEHUE YCTpPOMCTBA U MPUHIIUIIA
JEHCTBUS OYKOB, JYTIBI, IEPUCKOTIA,
¢doToannapara, MUKpOCKOIA,
IPOEKLMOHHOIO anmnapara,
JU(PaKIIMOHHON PEIETKH, BOJOKOHHOM
OTITHKH.

OOBsicHEHUE TIPOCBETIICHUS ONTHUKH.
PaboTa B rpynmax mpu o0Cyk1eHUN
BOTIPOCOB MEXKITPEIMETHOTO XapaKTepa
(manpumep, o Teme «CBETOBBIC
SIBJICHUS B IPUPOJIEY)

Htoro no paszgeny

60

Paznen 3. OcHOBBI cIeNUAJIBbHON TEOPHH OTHOCUTEIBLHOCTH (Hajiee - CTO)

3.1

OcHOBBI
CIIeLIMaJIbHOU TEOPUU
OTHOCUTEJIBHOCTHU

5

I'paHuLIBI IPUMEHUMOCTH KIACCUYECKOU
MeXaHukU. [locTynaTe! crienuanbHON
TEOPUHA OTHOCUTEIIBHOCTH.
[IpocTpaHCTBEHHO-BPEMEHHOMN

[IpoBeneHrE KOCBEHHBIX U3MEPECHUN
HUMITYJIbCA ¥ SHEPTHH PEISATUBUCTCKUX
gacTuIl (1Mo ¢poTorpagusiM TPEKOB
3apsHKEHHBIX YaCTHIl B MATHUTHOM
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unrepBai. [IpeodbpazoBanus JlopeHua.
VY ¢a0BUe NPUYUHHOCTH.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH.
3ameJIeHne BPEMEHU U COKpPAILIEHHE
JUTUHBI.

DHeprus ¥ UMIYJIbC PEISTUBUCTCKON
YaCTHULBI.

CBs13p Macchl ¢ SHEPTHEN U UMITYJILCOM
PENATUBUCTCKON YaCTULIBI. DHEPTHUS
ITOKOS.

TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKUE TIPOLIECCHI:

CIIYTHHUKOBBIC HpI/IéMHI/IKI/I, YCKOPHUTCIIN
3aPAKCHHBIX YaCTHUI

roJje).

AHanmu3 1 onucanue GU3NICCKUX
SIBJICHHH C UCITOJIb30BAaHUEM ITOCTYJIaTOB
CHEIUaTbHOU TEOPHH OTHOCUTEIIBHOCTH.
OOBsiCHEHUE TIPUHITUTIA ISHCTBUS
CIIyTHUKOBBIX TPUEMHHUKOB,
YCKOPUTEIICH 3apsHKCHHBIX YaCTHI]

Wroro no pazneny 5
Pasznen 4. KBanToBasi pusuka
4.1 KopnyckynsipHo- 15 PaBHOBECHOE TEIIIOBOE N3ITyYEHHE [IpoBeneHnEe KOCBEHHBIX U3MEPEHUH,

BOJIHOBOW JyaJIN3M

(u3my4yeHue abCOMOTHO YEPHOTO TeEa).
3akoH cMeienus Buna. ['unoresa
[lmanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.
®ororpdext. OnbiTel A.I'. CroneTona.
3akons! poTodddekra. YpaBHeHue
Oiiamrerina st pororddexra.
«KpacHas rpanuna» gororddekra.
JlaBneHue cBeta (B 4aCTHOCTH,
JaBJIEHUE CBETa Ha aOCOIIOTHO

MCCJICIOBAHUS 3aBUCUMOCTEN MEXKITY
(bU3UYECKUMU BeTHIMHAMU

MpU U3y4YeHUH siBJieHus Gpotodrddekra.
OmnpeneneHre aOCOMIOTHBIX U
OTHOCHTEJIBHBIX TTOTPEITHOCTEH
U3MEPEeHUN (PU3NYECKUX BEITUYHH.
OneHka rpaHul] NOTPEUIHOCTEN.
Pemenue pacuéTHbBIX 3a/1a4 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hbU3UIECKOM MOJICIIBIO
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MTOTJIOTIAFOIITYIO0 W a0COFOTHO
OTPAKAIONTYIO TIOBEPXHOCTH). OTBITHI
I1.H. JIeGenena.

BoanoBrle cBoiicTBa yacTui. BoaHsl
ne bpows. Jlnuuaa BostHbI 1e bpoins u
pasMepsl 001aCTH JTOKATU3AIMT
JBUKYIIEHCS YaCTHULIBI.
KopnyckynsspHO-BOJIHOBOM Jyaau3M.

Judpakuus 3JeKTPOHOB HA KpUCTaJIax.

Cneuuduka u3sMEepeHUi B MUKPOMHUPE.
CooTHollIeHUsI HeOTPEIeTEHHOCTEH
I'efizenbepra.

TexHuyeckue ycTporcTa u
TEXHOJIOTUYECKHE MPOIIECCHI:
CIIEKTPOMETP, (POTOIIEMEHT,
dboTOIATINK, TYHHEITLHBII MUKPOCKOTI,
COJIHEUHas OaTapesi, CBeTOIUO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o teme «KBaHTOBBIE
SIBJICHUS.

Penienne kauecTBEHHBIX 3324,
TpeOYIOIUX TPUMEHEHUS 3HaHUN

1o TeMe «KBaHTOBBIE SIBICHUSY.
Ornpenenenue yciuoBUil TPUMEHUMOCTH
KBAaHTOBOM MOJIEIIA CBETA.

AHanu3 KBaHTOBBIX MPOIIECCOB

C HCMOJIb30BAHUEM YpPaBHEHUS
OliHmTerHa 11 poroaddekra,
MPUHIINAIA COOTHOIIEHUI
Heonpenenénnoctu ['eiizenOepra.
OObsicHEeHUE PUHIIUIA IEHCTBUS
CIIEKTpOMETpa, (PoTOIIEMEHTA,
dboToIaTYMKA, TYHHEITEHOTO
MHUKPOCKOIIa, COJTHEYHOU OaTapew,
CBETOJIMO/A.

Hcnons3zoBanue [ T-texHonoruii

pHu paboTe C JOTOTHUTETHHBIMH
HMCTOYHUKAMU HH(POpMAIINH TI0 TEME,
WX KPUTUYECKU aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

4.2

dusuka atoma

OnbITE IO HCCICA0OBAHNUIO CTPOCHUA
aToMa. HHaHeTapHaH MOZACIIb aTOMa

Pesepdopna.
[Toctynatel bopa. U3nmyuenue u

OmnpeneneHue JUIMHBI BOJIHBI JIa3€PHOTO
U3ITy9CHHS.

HaOmronenue mMHeNYaThIX CIIEKTPOB.
HccnenoBaHue CrieKTpa pa3peKeHHOTO
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MOTJIoIEHHE (POTOHOB MIPH MEPEXO/IE
aToMa ¢ OJIHOTO YPOBHSI SHEPTUU

Ha JIPYTOMu.

Bunpi ciektpoB. CriekTp ypoBHE#
JHEPIruM aToMa BOJAOPOJA.
CHOHTaHHOE U BBIHYXJAECHHOE
n3ny4yeHue csera. Jlasep.
TexHuyeckue ycTporcTa u
TEXHOJIOTUYECKUE TIPOLIECCHI:
CIIEKTPaJIbHBIN aHaMu3 (CIIEKTPOCKON),
na3ep, KBAaHTOBBII KOMIIBIOTED

aTOMapHOTO BOJOPOJIa U UBMEPEHUE
nocrosiHHon Punbepra.

N3ydeHne ycTporcTBa U IENCTBUS
CYETYMKA HOHU3UPYIOLIUX YaCTHIL.
Ornpenenenue yciuoBUi TPUMEHUMOCTH
Mojenu atoma Pesepdopaa.
OObsicHEeHUE PUHIIUINA IEUCTBUS
CIIEKTPOCKOTIa, Jiazepa, KBAaHTOBOTO
KOMIIBIOTEPA.

AHaJIN3 KBaHTOBBIX MPOLIECCOB

Ha OCHOBE IEPBOr0 U BTOPOTO
mocTysaros bopa

4.3

du3uKa aTOMHOTO
aapa u
AIEMEHTAPHBIX
YaCTHUIL

Hyxknonnas moaens siapa ['elizenoepra—
NBanenko. 3apsan sapa. MaccoBoe
yuciio sapa. U3oromsl.
PannoaktuBHOCTH. Anbha-pacma.
DONEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacman. ['amma-n3nyyeHue.

3aKOH paAMOaKTUBHOTO pacnaja.
PannoakTuBHBIE H30TONBI B IPUPOJE.
CBolicTBa HOHU3UPYIOLIETO U3ITYyYEHUS.
Brnusinne pagnoakTUBHOCTH HA KUBbIC
opranusmbl. EcTrecTBeHHBI OoH
u3nydeHus. [lozumerpus.

DHeprus CBA3M HyKJIOHOB B sAJIpE.
SAnepubie cuibl. JledhexTt maccer spa.
SnepHble peakuuu. JleneHue U CUHTE3

[IpoBeneHne n3MepeHuit
pPaArOaKTUBHOTO (hoHA

C MCIOJIb30BaHUEM J03UMETPA U
UCCJIEIOBAHNE TPEKOB YaCTHUL]

(1o roToBbIM oTOrpadusIM).
N3ydenue norioueHus 0eTa-4acTuiy
AIFOMUHUEM.

Onpenenenue ycaoBUil TPUMEHUMOCTH
MOJEJIA aTOMHOT0 S/Apa.

AHanu3 ¥ ONKUCAHUE SIIEPHBIX pEaKIUI
C MCIOJIb30BaHUEM MOHSTHI MaccoBOE
YUCIIO U 3apsij siApa, SHEPTUs CBA3U
Apa, 3aKOHOB COXpAaHEHUs 3apAna,
MacCOBOT'O YKCJIa U SHEPTUU B AJIEPHBIX
peaklusX, 3aKOHA PaJUOAKTUBHOTO
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sanep. Anepusie peaktopsl. [IpobaemMbl
YIPaBJISEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJIOTHYECKHE ACTIEKThI Pa3BUTHS
SIEPHON SHEPrETUKH.

Mertoapl perucTpanuy U UCCIEI0BaHUS
AJIEMEHTAPHBIX YaCTHLI.
DyHaMEHTAIBHBIE B3aUMOICUCTBUSL.
bapuoHbl, ME30HBI U JIENITOHBI.
[IpencraBinenne o CTaHaapTHOMN
Mozenu. KBapk-TiIroOHHas MOJIEb
aJpOHOB.

®usuka 3a npeaenamu CranaapTHOU
Mojenu. TémHast Mmatepusi U TEMHas
SHEPIusl.

EnuHCcTBO pu3nyeckoi KapTUHBI MUpA.
TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKHUE TIPOLIECCHI: TO3UMETD,
kamepa BusnbcoHa, iAepHbIA PEaKTop,
TEPMOSIAEPHBIN PEAKTOP, ATOMHAs
O6omM0a, MarHUTHO-PE30HAHCHAS
Tomorpadus

pacnaja.

OOBsiCHEHUE IPUHITUTIA ISHCTBUS
JIO3AMETPA, KaMepbl BuiibcoHa,
SJIEPHOTO PEaKTOpa, TEPMOSIEPHOTO
peakTopa, aTOMHOM OOMOBI, MArHUTHO-
PE30HAHCHOM TOMOTpa(uH.

AHanu3 1 OIleHKA BIUSHHUSI
PaINOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBbI, a TaK¥Ke MOCIEICTBUI
Pa3BUTHUS SIICPHON SHEPTETUKU

C MO3UIUHN YKOJIOTHYECKON
0e30MacHOCTH; IPEICTABICHUI

O palMOHAJIBHOM MPHUPOIOTIOJIb30BAHUH
(B mpo1iecce mOATOTOBKU COOOIIEHUH,
BBITIOJTHEHHUS TPYNIIOBBIX MMPOSKTOB)

Htoro no paszgeny

25

Paznen 5. jaeMeHTBI aCTPOH

OMHM U acCTPOPU3UKHU

5.1

DJIEMEHTBI
aCTPOHOMHH U
acTpou3uku

12

Drarbl pa3BUTHS aCTPOHOMUM.
[IpukitaHOE 1 MUPOBO33PEHUECKOE
3Ha4Ye€HHUE acTpoHOMHUU. [[puMEHUMOCTh
3aKOHOB (PUBHKH I OOBSICHEHUS

HaoGmronenue 38€31H0r0 HEOA
HEBOOPYKEHHBIM IJ1a30M

C UCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUM ISl ONIPEAEITICHUS
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IPUPOABI KOCMUYECKUX OOBEKTOB.
MeToabl ACTPOHOMUYECKHX
uccnenoannii. CoBpeMeHHbIE
ONTHUYECKHUE TEJIECKOIIBI,
PaaNoOTENECKOITbI, BHEATMOC(EpHas
aCTPOHOMMUSL.

Bun 3Bé3nHoro neba. Co3pe3aus, sipkue
3BE3/1bl, IUIAHETHI, UX BUJAUMOE
JBIKCHHUE.

ComnHeuHas cucrema.

Comnue. CoylHEUHAst aKTUBHOCTb.
Nctounuk sneprun ConHIa U 3BE3I.
3BE3/1bl, X OCHOBHBIC XaPAKTECPUCTUKH.
Jlnarpamma «CIeKTpaJIbHBIN KJIACC —
CBETHUMOCTbB». 3BE3/IbI TTIABHOM
MOCIIEIOBATEILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTBY IS 3BE3]
[JIaBHOM MOCJIEN0BATEIBHOCTH.
BuyTpenHee cTpoeHue 3BE3 .
CoBpeMeHHBIE IPEACTABICHUS

0 MPOUCXO0XkKACHUU U 3BoMtonnKu ConHIa
1 3BE3/1. DTAalbl )KU3HU 3BE3]I.
Muteunslii [TyTe — Hama ["amakTuka.
[Hono>xenue u aBrxkenne CoyHIa

B ['anmakTuke. TUIbI raJakTUK.
Paanoranaktuku u kBazapsl. YépHblie
JBIPHI B A/Ipax TaJIaKTHUK.

ITOJIOKEHUS HEOECHBIX 0OBEKTOB

Ha KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3ausi CeBepHOro NOJyIIapus U
SIPKUE 3BE3IBI.

HaGnronenue B Teneckon JIyHbl, IIaHeT,
TYMaHHOCTEW U 3BE3/IHBIX CKOIUICHUM.
YyacTue B IUCKYyCCUU O POJIU
aCTPOHOMMH B COBPEMEHHOM KapTUHE
MHUpPA, B MPAKTUYECKOU JIEITEIHLHOCTH
YeJI0BEKa U JIaJIbHEHIIIeM HAy4YHO-
TEXHUYECKOM Pa3BUTHM.

IToaroroBka cooOIIEHUN O METOAAaX
MOJYYCHHUS HAYYHBIX AaCTPOHOMHUYECKUX
3HAHUU, OTKPBITUSAX B COBPEMEHHOU
aCTPOHOMMUH.

ITprumMeHeHne 0CHOBOIIOJIAralOIIUX
ACTPOHOMHYECKUX MOHSATHUM, 3aKOHOB U
TEOpHUH IS aHAIN3a U OOBSICHCHHS
(hU3UYECKUX MPOIECCOB, MPOUCXOISIIITNX
B 3BE3/1aX, B 3BE3HBIX CUCTEMAX,

B MEXTaJaKTHUYECKOM cpejie, IBUKEHUS
HEOECHBIX TEJ, YBOIIOIMU 3BE3] U
Bcenennoi
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Bceenennas. Pacimpenne BeeneHHOM.
3akoH Xa00ma. Paz0eranue rajakTuk.
Teopus bonpmoro B3psiBa. PenukroBoe
U3IIyYEHUE.

Macmrabnas ctpykrypa Beenennoii.
MeraranakTuka.

Hepeménupie mpo6ieMbl aCTPOHOMHUH

Hroro no pazneny

12

Pa3znes 6. ®u3snyecKuil NPaKTHKYM

6.1 PuznuecKuit 16 Cnioco0bl u3MepeHus pU3nIeCKux [IpoBeneHnE KOCBEHHBIX U3MEPEHUN,
MPaKTUKYM BEJIMYHH C UCIIOIh30BAHUEM UCCJICIOBAHUM 3aBUCUMOCTEN

AQHAJIOTOBBIX U ITU(POBBIX (U3UYECKUX BEIIMYWH, TIPOBEPKA
U3MEpPUTETbHBIX TPUOOPOB U MPEIIOKEHHBIX TUIIOTE3 (BHIOOP
KOMITBIOTEPHBIX IATYUKOBBIX CHCTEM. U3 paboT, OMUCAHHBIX B TEMATUYECKUX
AOCOTIOTHBIE U OTHOCUTEIHHBIC paznenax «Y4eHHUYEeCKU SKCIIePUMEHT,
HOTPEIIHOCTH U3MEPEHUM PU3nueckux | 1abopaTropHbie pabOTHI, TIPAKTHKYM))
BesIM4rH. OLIeHKa TpaHuIl
MOTPENTHOCTEN

HToro mo pazneny 16

Paznen 7. O6001maronee noBTopeHue

7.1 Cucremaruzanus u 15 O06o00111eHNE ¥ CUCTEMATU3ALIHS VYyactue B TUCKYyCCUU O pOoiu (PU3UKHU U

00001IeHNE
IIPEAMETHOTO
COJIEp>KaHUs U OIbITa
NEeATEIbHOCTH,
NpUOOPETEHHOTO
IIpU U3yYE€HHUH Kypca

COJZIEpKaHMs pa3leIoB Kypca
«Mexanukay, «MonekynspHas puznka
Y TEPMOJVHAMUKA,
«QnekrponuHamukay, «Konebanus u
BOJIHBI», «OCHOBBI CIIELIMATIBHON TEOPUH
OTHOCUTENBHOCTHY, «KBaHTOBas

aCTPOHOMHU B Pa3IMYHBIX cepax
NESITENBHOCTH YEJI0BEKA.
[ToaroroBka cOOOIIEHUN O MECTE
(bu3HYECKOM KapTUHBI MUPa B PAITY
COBPEMEHHBIX MPEICTaBICHUI

0 MPUPOJIE.
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¢uzuku 10-11
KJIaCCOB

duznka», «IMeMEHTHl aCTPOHOMHUU U
acTpO(U3UKUY.

Ponb pusuku un actpoHomMun

B 9KOHOMHUYECKOH, TEXHOJIOTUUYECKOM,
COLIMAJIbHON U 3TUYECKOM chepax
JEeATEIBbHOCTH YEI0BEKA, POJIb U MECTO
(U3MKHU U ACTPOHOMUHU B COBPEMEHHOM
Hay4YHOU KapTUHE MUpPA, 3HAYCHUE
ONMCATEIILHOM, CUCTEMaTU3UPYIOLIEH,
O0OBACHUTENLHON U MPOTHOCTUYECKON
GyHKUMN (pU3NYECKO TEOPUH, POIIb
(puznyeckoit Teopun B GOpMUPOBAHUU
MPEJCTaBICHUI O PU3NUECKON KapTUHE
MUPA, MECTO (PU3UUECKON KapTUHBI
MHUpa B 001LEM psAly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUM
0 Ipupoze

BrinonHnenne yueOHbIX 3ajaHUM,
JIEMOHCTPHUPYIOIINX OCBOCHHUE
OCHOBHBIX MOHITUH, HU3NIECKUX
BEITMYMH ¥ 3aKOHOB Kypca pusuku 10—
11 xknaccoB

Hroro no pazneny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO 170
YACOB I10 ITPOTPAMME




