®U3NKA 771
(yriy6yieHHBIN YPOBEHb)

MMOACHUTEJIBHAS 3AIINCKA

JaHHasi porpaMma ompeneisier 00g3aTeNbHOe MPEIMETHOE COICpIKaHHeE,
YCTaHABJIMBACT IPHMEPHOE paclpelesicHHe Y4eOHBIX YacoB MO TEMaTHYCCKUM
pasmenaM Kypca W PEKOMEHIYeMYIO MOCJIEHOBaTeNbHOCTh HW3YYCHHS TeM
U PasJierioB y4eOHOTO npeaMera ¢ yuéToM MEXIIPEIMETHBIX
U BHYTPUIIPEIMETHBIX CBs3d, JIOTMKH Y4eOHOro mpoliecca, BO3PACTHBIX
ocoberHocTel oOywaromuxcs. [Iporpamma maért mpeacTaBICHHE O IETX,
cozllep’kaHuM, OOIed  cTparermu  OOy4YeHHs, BOCIHTAHHMSA W Pa3BUTHSA
o0yJaroIuxcsl CpeacTBaMu y4deOHoro mpenmera «®Du3ukay Ha yriryOnEHHOM
YPOBHE.

Wsy4enne Kypca (u3MKH YriyOJEHHOTO YPOBHS ITO3BOJSICT PEaM30BaTh
3a1a4i po(eCCHOHATIEHON OPUEHTAIMH, HAIPABJICHO HA CO3JAaHUC YCIOBHHN IS
TPOSIBJICHHS] CBOMX HHTEIUICKTYAIBHBIX M TBOPYECKHMX CIIOCOOHOCTEH KasKIbIM
yYalumMcsl, KOTOpble HEOOXOAUMBI ISl HPOJOJDKEHUS 0Opa3OBaHMS B BBICIIHX
y4YeOHBIX 3aBEICHUAX II0 Pa3INYHBIM (PU3MKO-TEXHHYESCKHM U HHYKCHEPHBIM
CIIEIHATIBHOCTSIM.

B nporpamme omnpenensroTes IIaHUpyeMble pe3yJIbTaThl OCBOCHUS Kypca
Gu3MK Ha YpPOBHE CpenHero oOmmero oOpa3oBaHWs: JIMYHOCTHBIC,
MeTanpeAMeTHble, NpeaMeTHele (Ha yriayOiéHHOM ypoBHe). Hayuno-
METOJIOJIOTHYECKOH OCHOBOW Uil pa3pa0OTKU TpeOOBaHMIl K JIMYHOCTHBIM,
MeTanpeAMETHBIM M NIPEAMETHBIM pe3yJibTaTaM OO0yYarolIMXCsl, OCBOUBIIHX
nporpaMMmy CpegHero ooOmero o0pa3oBaHus Ha YrIyOJEHHOM ypOBHE,
SIBJISICTCS] CUCTEMHO-/ICATEIEHOCTHBIN ITOJXO/.

[Mporpamma BKIIO9AET:

IUITAHUPYEMBbIE PE3yJIbTaThl OCBOEHHS Kypca (PM3UKH Ha yriyOJEHHOM
YPOBHE, B TOM YHCJIE IPEMETHBIE PE3yJIbTATHI 110 To1aM 00yUYeHUs;

coJiepkanne yueoHoro npeamera «Pusukay» 1o rogam o0ydeHUs;

MIPUMEPHOE TEMATUYECKOE IUIAHUPOBAHME C yKa3aHHEM KOJIUYECTBa
4acoB Ha M3YyYeHHE Ka)XKJOH TeMBbI ¥ IPUMEPHOI XapaKTEepUCTUKONW yueOHOM
JIESTENbHOCTH yUalllUXCsl, peau3yeMOoi PU U3yUEHUH 3TUX TEM.

[IporpaMma uMeeT NMpUMEpHBII XapakTep W MOXET OBITh HCIIOJIb30BaHa
YUUTENSIMH (PU3UKH IS COCTABIICHUS! CBOMX PabOYHX MPOTPaMM.

[Tpumepnas pabouast mporpaMma He CKOBBIBAET TBOPUYECKYIO HHUIIATHBY
yuuTeNnel W IpEeNoCTaBIsIeT BO3MOXKHOCTH JUISl  pealiM3allid  Pa3iIMYHBIX
METOJMYECKUX MOAXOJ0B K IIPENO1aBaHHIO
¢u3uKM Ha yriayOJEHHOM ypOBHE NPH YCIOBHUHM COXpaHEHHs 00s3aTeIbHON
4yacTu cojepxanus Kypca. KonmuecTBo 4acoB B TeMaTHUECKOM MIAHUPOBAHUU
Ha W3y4YCHUE KAXKJOH TEMBI SIBIISETCS OPUEHTHPOBOYHBIM M MOXET OBITH
U3MEHEHO KaK B CTOPOHY YMEHBIICHUS, TaK U YBEIUYECHUSI B 3aBUCHUMOCTU OT



peann3yeMbIX METOAMYECKHX TIIOJXOJOB W YPOBHSA IIOATOTOBJICHHOCTH
YYaIIUXCS.

OBIIAA XAPAKTEPUCTHKA YYEBHOI'O ITIPEJIMETA «®U3HUKA»

®dusnka kak Hayka O HamOoyiee OOLIMX 3aKOHAaX HPHUPOJBI, BBICTYIAs
B KauecTBE Y4EOHOro IpeAMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIH BKIa[
B CHCTeMy 3HaHHH 00 okpyxatomeM wMupe. LIKompHBIA Kypc ¢GU3NKH —
CHCTEMOOOPa3yIONMi Ul €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB,
MIOCKOJIBKY (DM3MYECKHE 3aKOHBI JIEKaT B OCHOBE IIPOIIECCOB U SBICHUM,
n3ydaeMBIX XUMHUeH, Omosorueli, pusmueckoit reorpadueii M acCTpOHOMHUEH.
Hcnonp3oBaHWE ¥ aKTHBHOE NPUMEHEHHE (DM3MUECKUX 3HAHHH OMNPEAEINIIO
xapakrep U OypHOE pa3BHTHE pPa3HOOOPa3HBIX TEXHOJOTHI B cdepe
SHEPreTUKH, TPAHCIOPTA, OCBOCHHUA KOCMOCA, MOJIyuYeHHs] HOBBIX MaTEpUaIOB
C 33JIaHHBIMU CBOMCTBaMHU U Jp. M3ydeHue (GU3MKKA BHOCUT OCHOBHOM BKIIAJ
B (JOPMHUpPOBAHHE  E€CTECTBCHHO-HAYYHOW  KapTHHBl  MHpa  Y4YalluXcs,
B (OPMHUpPOBAHHE YMEHUH IPUMEHSATh HAYYHBIH METOJ [O3HAHMS NpPHU
BBINIOJTHEHUU UMH Y4EOHBIX UCCIIEI0BAHUM.

B ocHOBy kypca (GU3MKHM cpeqHEH IIKOJIBI MOJOXKEH psA HAel, KOTOpbIe
MOJKHO PaccMaTpHUBaTh KaK MPUHIUIIEI €70 TIOCTPOCHUS.

Hoesn yenocmuocmu. B cOOTBETCTBUU C HEU KypC SBISETCS JIOTUYECKHU
3aBEpIIEHHBIM, OH COJICPKUT MaTepHall U3 BCEX Pa3lesioB (DU3UKH, BKIIOYAET
KaK BOIPOCHI KJIACCHYECKOM, TaK 1 COBPEMEHHOM (DH3HUKH.

Hoesn zenepanuzayuu. B cooTBeTcTBUU C Heil Marepuan Kypca (QpU3NKU
00beMHEH BOKpYr (usnudeckux Teopuil. Bemymmm B Kypce sBiseTcs
(bopMupOBaHUE MPEACTABICHUH O CTPYKTYPHBIX YPOBHSIX MaTe€pHH, BEIECTBE
U TIOJIE.

Hoesn cymanumapuzayuu. E€ peanusanus mpennoiaracT UCIOIb30BaHUE
TYMaHHTapHOTO MOTEHIMaNa (GU3NUECKON HAyKH, OCMBICTICHHE CBSI3U Pa3BUTHUS
¢u3ukM  C pa3BUTHEM  OOILIECTBa, a TaK)kKe€  C MHPOBO33PEHUECKHMH,
HPaBCTBEHHBIMH U 3KOJIOTHYECKHUMHU IpoOIeMaMHu.

Hoes npuxnaonoiu nanpasnennocmu. Kypc ousukn yrirybnaéHHOTO
YpOBHS TpeanojaraeT 3HAKOMCTBO C IIMPOKHM KPYI'OM TEXHHYECKHX
1 TEXHOJIOTMYECKUX HNPHUIIOKEHUN H3Y4EHHBIX TEOPHUM M 3akoHOB. IIpu 3TOM
paccMaTpHBalOTCSI Ha ypOBHE OOMIMX TIPEACTaBICHHUN W COBpPEMEHHEIC
TEXHUYECKHE YCTPOICTBA M TEXHOJIOTHH.

Hoen rxonozuzayuu peanu3yercs INOCPEACTBOM BBEICHHUS 3JIEMEHTOB
COJIEp)KaHMS, MOCBAMIEHHBIX OSKOJOTHYECKHM IpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKH WM TEXHOJIOTHH, a TaKKe 00CYXICHHS
mpobieM panMoHaIHFHOTO MIPUPOOIIOIH30BAHNS 1 SKOJIOTUYECKOH
0€30MacHOCTH.

OcBoeHne conepKaHUA IPOTPAMMBI JOJDKHO OBITH IOCTPOEGHO Ha
MPUHIONIAX CHCTEMHO-AEATEIBHOCTHOTO moaxoza. st (M3UKHM peanu3anus
9THX TPHUHIOWIOB 0Oa3WpyeTcs Ha HCIOJIB30BAHUM  CaMOCTOSITEIHEHOTO
9KCTIEPUMEHTa KaK IOCTOSHHO NEHWCTBYIOIIETO (hakTopa yueOHOro Impomecca.



Jnst yriayOnE€HHOTO yPOBHSA — 3TO CUCTEMA CaMOCTOSTEIBLHOIO YYEHHYECKOTO
IKCIIEPUMEHTA, BKJIIOYAIONIET0 (POHTANbHBIE YYCHHYSCKUE OIBITHl IPH
H3yYeHNH HOBOTO MaTepHaia, TabopaTopHble pabOTH M paOOTHl MPaKTHKyMa.
ITpy 5TOM BO3MOXKHBEI [Ba cHOcOo0a peaau3alyd (pHU3NYECKOro MpPaKTUKyMa.
B mepBom ciydae mpakTtukyM mpoBomurcs smbo B koHe 10 u 1l kiaccos,
aubo TOcie MEepBOro M BTOPOrO IMOJNYTOAWH B KaXIOM H3 STHX KIIACcCOB.
Bropoit cmoco6 — 5T0 wmWHTerpamms paboT TPAaKTHKyMa B CHCTEMY
7abopaTOpHBIX paboT, KOTOpPBIE MPOBOIATCS B IpOLECCe H3YYSHHUS pasziena
(temsr). [Ipu 3TOM mox paboTamMu MPaKTUKyMa TIOHUMAETCS CaMOCTOSTEIBHOE
UCCIICIOBAaHHE, KOTOPOE IPOBONHUTCS IO  PYKOBOACTBY  CBEPHYTOrO,
0000mEHHOr0 BiIa 6€3 MomaroBoi HHCTPYKITHH.

B mporpamme cucTeMa Y4YEHHYECKOTO AKCIEPHMEHTa, JIa0OopaTOpPHBIX
paboT M IpaKkTHKyMa NpecTaBieHa eIMHBIM NepeyHeM. Beioop TemMaTuku s
9TUX BHIOB YUYCHHYECKUX MPAKTHYCSCKUX PabOT OCYIIECTBISACTCS yYaCTHUKAMU
00pa3oBaTeNbHOrO TIpoLlecca HCXOAA M3  OCOOCHHOCTEH  MOYpOYHOro
IUITAHUPOBAHUS M OCHAINECHUs KaOmHera ¢usuku. [Ipm stom obecrieumBaeTcs
OBJaficHHe OOYYalOIUMUCA YMEHHSAMH IIPOBOAUTH IPSMbIC U KOCBCHHBIC
U3MEPEHHS, UCCIICIOBaHMS 3aBUCHMOCTEH (DM3HIECKHUX BEIMYMH H IOCTAaHOBKY
OITBITOB O MPOBEPKE MPEAT0KEHHBIX IHIIOTE3.

bonpnroe BHUMaHHE YAGNACTCS PEIICHHIO PACUYETHBIX M KaueCTBEHHBIX
3amad. [Ipu 9TOM 171 pacYETHBIX 337124 IPHOPUTETOM SBJIIOTCS 3aJa4H C SBHO
3aJJaHHOM W HESBHO 3aJaHHOW (U3MYECKOH MOJEINbI0, IO3BOJISIOIINES
NPUMEHSATh M3y4YCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pa3sielna
Kypca, TaKk W MHTErpHpys NpUMCHEHHE 3HAHMIl W3 pasHbIX pasnenoB. s
KAueCTBCHHBIX 3aJay MPUOPUTETOM SBIIIOTCS 3aJaHus Ha OObSCHeHHe /
npencKa3aHue MPOTeKaHus (PU3NYSCKUX SBICHUH U MIPOLIECCOB B OKPYKAIOLIEH
KU3HH, TpeOyrolue BeIOOpa (HU3UYCCKOH MOJESNH A CHTYAUUH NPAKTHKO-
OPHEHTHPOBAHHOI'O XapakTepa.

B coorBerctBum ¢ TpeboBanmsiMu  GT'OC  COO  k marepuanbHO-
TEXHMYECKOMY 00ecneYeHnIo y4eOHOro npouecca Kype Gu3nku yriayoaéHHOTo
YPOBHSI B CpeHEH IIKOJE JODKeH H3y4aThesl B YCIOBHAX HPEIMETHOTO
kabOuHera. B xaOuHere (GU3WMKK JODKHO OBITH HEOOXOIUMOE J1adOpaTopHOE
o0opynoBaHHE MJIsl BBHINOJHEHHMS YKa3aHHBIX B IIPOrpaMMe yYEHHYECKHX
ONBITOB,  J1a0OpaTopHBIX  paboT M pabOT  NpaKTHKyMa,  a TaKke
JIEMOHCTpaIlMOHHOE 000pyJOBaHHE.

JemoHcTpanoHHOE ~ oOopynoBaHue  (opMHpYyeTcs B COOTBETCTBHHU
C IPUHIMIIOM MHHUMAJIBHOW JOCTATOYHOCTH M OOECIIeYHMBAET MOCTAHOBKY
MIEPEYUCICHHBIX B IPOrpaMMe KIIIOYEBBIX JEMOHCTPALMH ISl MCCIIE0BAHUS
n3y4yaeMbIX SBJIEHUH U MPOLECCOB, OAMIMPHYECKUX M (QYHAaMEHTAIbHBIX
3aKOHOB, MX TEXHUYECKHX MPUMEHEHHH.

JlaboparopHoe 00OpynOBaHHE ISl YYCHHYECKUX INPAKTUYECKHX paboT
(opMupyeTcst B BUIe TEMaTHYECKUX KOMIUIEKTOB M o0ecrieunBaeTcsi B pacuére
OIHOTO KOMIUIEKTa Ha JBYX oOydarommxcsi. TemaTndeckue KOMILIEKTHI



J1a60pPaTOPHOTO O0OPYMOBAHUS MOJKHBI OBITh MOCTPOCHBI HAa KOMIUIEKCHOM
HCIOIb30BAaHUU aHAJIOTOBBIX U HMU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
HM3MEPHUTENBHBIX CHCTEM B BHJE [IU(POBBIX JTabOpaTOpHil.

HEJHU N3YYEHUSA YYEBHOI'O IPEJIMETA «®PU3UKA»

OCHOBHBIMH ~ LIESIMM ~ M3y4eHHMs (QU3UKH B o0meM 00pa3oBaHHUU
SIBIISTFOTCSL:
(hopMHpOBaHUE UHTEPECA M CTPEMIICHHUS 00yYaroIUXCsl K HAyYHOMY
M3YYCHUIO MMPUPOJIBI, PA3BUTHE UX MHTEIUICKTYaJIbHBIX U TBOPUECKUX
CIIOCOOHOCTENH;
pa3BUTHE NPEACTABICHUII O HAYYHOM METOJIe TIO3HAHUS U (OPMUPOBAHHE
HCCJIEI0BATEIbCKOTO OTHOILCHHUS K OKPYKAIOIUM SIBICHHSIM;
(hopMHpOBaHUE HAYYHOTO MUPOBO33PEHUSI KaK pe3yJibTaTa U3yYeHUsS] OCHOB
CTpOEHHSI MaTepUH U (pyHIaMEHTaIbHBIX 3aKOHOB (DU3HMKH;
(dbopMupoBaHHE YMEHUN OOBSICHATH SIBJICHHS C UCTIOJIb30BAaHHEM (DU3UUCCKUX
3HAHUH U Hay4YHBIX JOKa3aTCIIbCTB,
(hopMUpOBaHUE NPEICTABICHUIH O POJIU (PUUKH ISl Pa3BUTHUS JPYTHX
CCTCCTBCHHBIX HAYK, TCXHUKH U TeXHOJ’IOFHﬁ;
pa3BHUTHE NPEICTABICHUI 0 BO3MOXHBIX cepax Oyayiei npodheccnoHambHOMI
JIESITeIIbHOCTH, CBSI3aHHBIX C (PM3UKOM, MOATOTOBKA K JaJIbHEHIIIEMY 00YICHUIO
B OTOM HaIlpaBJICHUH.

JlocTmkenne 3TuX Ieseit obecreunBaeTcs pPelIeHneM CIeIyIomuX 3a1ad
B IIporiecce M3y4YeHHs Kypca (U3MKM Ha YPOBHE CpEIHEro oOOIIero
obOpazoBaHus:
puoOpeTeHne CUCTEMBI 3HAaHUH 00 00IKX (HHU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHSX, BKIIOYAsi MEXaHUKY, MOJIEKYJIIPHYIO (QHU3HKY,
AJIEKTPOJMHAMHUKY, KBAHTOBYIO (PU3HKY U 3JIEMEHTBI aCTPOPH3NKH;
(dhopMHUpOBaHHE YMEHUN TIPUMEHSTH TCOPETHUCCKUE 3HAHUS JIJISI OOBSICHEHUS
(bu3HYEeCKUX SBICHUN B IPUPOJIE U JJIsl IPUHATHUS IPAKTHYECKUX PELICHUN
B TIOBCEIHEBHOM JKU3HU,
OCBOEGHHE CTIIOCO0OOB PEIICHUS PA3IUYHBIX 33/]1a4 C SIBHO 33aHHON (PHU3UIECKOH
MOJIENBI0, 33/1a4, TOPa3yMEBAIONINX CAMOCTOSTEIHHOE CO3MaHNe PU3MIECKON
MOJIeNH, a[JIeKBaTHOH YCIOBHSAM 3aJaqH, B TOM YHCIIE 3a7ad HHKCHEPHOTO
XapakTepa;
IIOHUMAaHUC (1)I/I3I/I‘ICCKI/IX OCHOB U IPUHIIHUIIOB }leﬁCTBHﬂ TEXHUYCCKUX
yCTpOﬁCTB 1 TEXHOJIOTHUYCCKUX MPOLECCOB, NX BIMAHUA HAa OKPYKAIOUTYIO
cpeny;
OBIIAJICHNUE METO/IAMH CAMOCTOSTEIHHOTO TUNIAHUPOBAHUS U IPOBEACHHS
(U3MIeCKNX HKCIEPUMEHTOB, aHATTN3a M HHTEPIPETaiy HH(pOpMAaIH,
OTIpE/IeIeHHUS TOCTOBEPHOCTH MOJTyUSCHHOTO Pe3yJIbTaTa;
CO3J1aHH€ YCIOBUH I PA3BUTHSI YMEHUH TPOEKTHO-UCCIIEI0BATENHCKOM,
TBOPYECKOH NIEATETHLHOCTH; Pa3BUTHE HHTEpeca K cepam mpodeccHoHaIbHOM
JIeATEITPHOCTH, CBSI3aHHON C (PU3UKOH.



MECTO YYEBHOI'O IIPEJJMETA «®U3UKA» B YYHEBHOM IIVIAHE

B cootBerctBn ¢ ®I'OC COO yriayOnéHHBIA ypOBEHb H3yUYCHHS
yueOHoro mpeamera «®Pu3nka» Ha ypOBHE CpeaHero oolrmero oOpa3oBaHUs
BBIOMpaeTCst 00y4arouMMHUCS, IUIAHUPYIOIMMHU TPOJI0JKEHUE 00pa3oBaHusl 110
CHEUaTbHOCTIM (PU3UKO-TEXHUUECKOTO MPOQHIIAL.

VY4eOHBIM IIAHOM NpeayCcMOTPEeHO n3ydeHue (usuku B 00béMe 340 4 3a
nBa roa ooyuenus: 5 4 B Heemo B 10 u 11 knaccax.

B nmporpamme Kaxxioro Kiacca Ipeajiaraetci pe3epB  BpPEMEHH,
OTBOJNVMBIA Ha BapUAaTUBHYIO 4YacTh IPOTPaMMBbI, COJEp)KaHWE KOTOPOH
(dbopMHupyeTcss yd4acTHHKaMU oOpa3oBaTenbHOro mporecca. Jlrobas pabouas
nporpamMma JOJDKHAa MOJIHOCTBIO BKIIOYaTh B ce0s COAEp)KaHWE TaHHOM
MPOTPaMMBL.

IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O
INMPEIMETA «®U3UKA» HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHNUA
(YIJIYBJIEHHBI YPOBEHb)

OcBoenne ydebHoro mpenmera «®Dusmka» Ha YpPOBHE CPEIHEr0 OOIIEro
obOpazoBanusi (yriayON€HHBII ypOBEHb) JODKHO O0€CleduBaTh JOCTHKEHHE
CIIEIYIOUINX JIMYHOCTHBIX, METAMPEAMETHBIX M MIPEIMETHBIX 00Pa30BaTEeIbHBIX
pe3yJbTaToB.

JIMYHOCTHBIE PE3YJIbTATbBI

I'pasicoanckoe socnumanue:

C(i)OpMI/IpOBaHHOCTL Fpa)K,HaHCKOﬁ NO3UINHU 06yanOHI€FOC$I KakK
AKTUBHOI'O U OTBECTCTBCHHOI'O YJICHA pOCCHﬁCKOFO 06IIICCTBa;

MPpUHATUEC TpaAUIIUOHHBIX 06IIIC‘ICJ'IOBC‘I€CKI/IX TYMAaHUCTUYCCKUX
1 AEMOKPATUYCCKUX HCHHOCTeﬁ;

TOTOBHOCTbL BECTH COBMECTHYIO JACATCIBHOCTH B UHTCPCCAX TIPaAKIAHCKOI'O
O6III€CTBa, Y4aCTBOBATH B CAaMOYIIPABJICHUHN B HIKOJIC U IETCKO-FOHOIIECKUX
OpraHu3anuiIx;

yYMEHUC BSaHMOHCﬁCTBOBaTb C COLlMAJIbHBIMHU HWHCTUTYyTaMHU B COOTBETCTBUUN
C UX q)yHKLII/IHMI/I W HA3HAYCHUCM,

TOTOBHOCTH K FyMaHHTapHOﬁ u BOHOHTépCKOﬁ JACATCIbHOCTH.



11 Koe

'r

c(hOpMHUPOBAHHOCTH POCCHHCKON TPaskIaHCKOI HICHTUIHOCTH, TATPUOTH3MA;
LICHHOCTHOE OTHOIICHHWE K FOCYAApPCTBCHHBIM CHMBOJIAM; JOCTIDKCHHAM

Poccun B pusuke n TeXHHKE.
Jyxoeno-ng :

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, 3THUECKOTO MTOBEACHHUS;

CIOCOOHOCTh OIIGHMBATh CHUTYAl[MI0 W IMPHHUMATh OCO3HAHHBIC DEIICHHS,
OpPHEHTHPYSCh HAa MOPAIbHO-HPAaBCTBECHHBIE HOPMBI W IICHHOCTH, B TOM
YHCIIE B JEATEIBHOCTH YUIEHOTO;

OCO3HaHHME JITYHOTO BKJIJIa B TIOCTPOESHHUE YCTOHIMBOTO Oy IyIIIEro.

Oci yeckoe :

3CTETUYECCKOEC OTHOLICHHWE K MHUPY, BKIIKOYas O3CTETUKY HAy4YHOIO TBOPYECTBA,
TIpUCYIIETO (1)1/[31/[‘1601(0171 Hayke.

Tpyoogoe éocnumanue:

HUHTEPEC K pa3JIUIHBIM C(bepaM HpO(i)eCCI/IOHaHBHOfI JCATCIBHOCTH, B TOM
YHUCJIC CBA3aHHBIM C (1)H3PIKOI>1 nu TCXHHKOﬁ, YMEHHUE COBEPIIATH OCO3HAHHBIN
BLI60p 6y2[y1].[€171 HpO(I)eCCI/II/I 1 pC€aIn30BbIBATH COOCTBEHHBIE KU3HCHHBIC
IIJIaHBI;

FOTOBHOCTHh M CIIOCOOHOCTH K O6p330BaHI/IIO u CaMOO6p330BaHI/IIO B 001acTH
(1)I/ISI/IKI/I Ha IPOTAKECHUA BCCH JKHU3HU.

IKo.

Koe 80«

c(OPMHUPOBAHHOCTh DKOJIOTMYECKOH KYJIBTYpBl, OCO3HaHHE TJI0OAIBHOTO
XapakTepa dKOJOTHYECKUX MPooieM;

IUIAHUPOBAHUE W OCYLIECTBJICHUE ACHCTBUI B OKpY)KAIOIIEH cpesie Ha OCHOBE
3HaHMS LeJIeil YCTONYMBOTO pa3BUTHS YEJIOBEUCCTBA;

pacilpeHre OmbITa AEATENFHOCTH O9KOJOTHYECKOW HAampaBJIeHHOCTH Ha
OCHOBE MMEIOLIMXCS 3HAHUI 110 (u3mKe.

HE”IIOC”IM HAY4YHO020 NO3HAHUA:
c(OPMHUPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHS (PH3NYECKOH HAYKU;

OCO3HaHWE LEHHOCTH HAYYHOH JESTENIbHOCTH, TOTOBHOCTh B Mpolecce
U3y4eHHs (U3UKH OCYLIECTBIATh MPOCKTHYH U HCCIEIOBATEIBCKYIO
JeATENbHOCTh HHIUBUAYAIBHO U B TPYIIIE.

B mporecce HOCTHKEHHS IMYHOCTHBIX PE3yJIbTATOB OCBOSHHUS MPOrPaMMbI
cpenHero  obmero  oOpasoBaHuMss 1O (u3MKe Yy 00yYarommxcs
COBEpILUCHCTBYCTCS  OMOYUOHANbHGIL — UHMeELIeKm,  TPEANONAraroumi
c(hOpMUPOBAHHOCTE!

CamMoCOo3HaHUs1, BKITIOYAIOLIET0 CIIOCOOHOCTh MOHMMATh CBOE IMOIMOHAIBHOE
COCTOSIHHE, BUACTH HAMPABIICHUS Pa3BUTHS COOCTBEHHOMN SMOLMOHATIBHOMN
cdepsl, OBITH yBEpEHHBIM B ceOe;

camopezyiuposanis, BKIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE IIPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHE, CIOCOOHOCTh ananTHPOBATHCS
K SMOL[MOHAIbHBIM HW3MEHECHHUSM U MPOSIBIATh TMOKOCTb, OBITH OTKPBITBIM
HOBOMY;



6HYmMpeHHell Momusayuu, BKIIOYAIONICH CTpeMJICHHE K JOCTIDKCHUIO IIeNH
1 yCIexy, ONTHMH3M, WHAIMATHBHOCTh, YMEHHE NEHCTBOBATH, UCXOS W3
CBOMX BO3MOJKHOCTEH;

amMnamuy, BKIHOYAIOMIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE
IpYTUX, YYATHIBATH €r0 IpPH OCYIIECTBICHWH OOIMICHUS, CHOCOOHOCTH
K COYYBCTBHIO M COTIEPEKUBAHHUIO;

COYUANbHBIX HABLIKOS, BKIIOYAIOIINX CIOCOOHOCTh BBICTPAMBATH OTHOIICHHUS
C IPYTHEMH JIIOIbMH, 3a00THTBCS, NPOSBIATE WHTEPEC U pa3periaTh
KOH(IIUKTHI.

METAINIPEJIMETHBIE PE3YJIbTATHI

YHuBepcaJibHble I03HABATEJIbHbIE 1eiICTBUS

bazoevie nocuueckue oelicmeus:

CaMOCTOSITEIHHO (dbopMyIHpOBaTH U aKTyaJIU3UPOBATh nmpobiemy,
paccMaTtpuBaTh €€ BCECTOPOHHE,

OMpENeNATh IEAH JCATCILHOCTH, 3aJaBaTh MapaMeTpbl M KPUTCPUU HX
JIOCTHIKEHUS,

BBIABJIIATH 3aKOHOMepHOCTI/I nu HpOTHBOpe‘II/Iﬂ B paCCManI/IBaeMLIX SIBJICHUAX

pa3pabaThIBaTh IUIAH PEIICHUS MPOOIEMBI C YUETOM aHATN3a HMCIOIIIHXCSI

MaTepHaIbHBIX U HEMAaTEPHAIBHBIX PECYPCOB;

BHOCUTH KOppeKTI/IBLI B ACATCIIBHOCTb, OICHUBATH COOTBCTCTBHC pe3yﬂBTaTOB
OeiIsAM, OLICHUBATh pI/ICKI/I HOCHC}ICTBHI?I JACATCIIbHOCTH,

KOOPAWHUPOBATH U BBIOJIHATH paboTy B YCIOBHUSIX PEaIbHOTO, BUPTYyaIbHOTO
1 KOMOMHHPOBAHHOTO B3aMMOIEHCTBYSI,

pa3BI/IBaTI) eraTI/IBHOC MBIIIJICHUC HpH peIHeHI/II/I JKU3HCHHbBIX npo6neM.
bazoevie uccneooeamenvckue oeiicmeust:

BJIIAACTH Haquoﬁ TepMHHOHOFHeﬁ, KIIOUEBBIMHU TIOHATHUAMHU HW METOOAMU
(bu3nyecKoi HayKw;

BJIAACTh HABBIKAMH y‘Ie6HO-HCCJ’Ie£[OBaTeHLCKOﬁ HHpOGKTHOﬁ JCATCIBHOCTHU
B 005acTH (PU3UKH; CIIOCOOHOCTHIO U FOTOBHOCTBIO K CAMOCTOSITEILHOMY
HOHCKy METOOAO0B pemeHI/m 3a1a4 q)HSI/IlIeCKOFO c0)1ep>1<aHml, HpI/IMeHCHI/IIO
pa3J'II/I‘{HI)IX METOAOB ITIO3HAHMUA,

BiIaaCTh BHIAAMHU JCATCIBHOCTHU IIO l'IOJ'ly‘-IeHI/IIO HOBOI'O 3HAHHA, €TI0
HHTEpIpeTanny, IpeoOpa3oBaHUI0 M MPUMEHEHHUIO B PA3IHYHBIX yUEOHBIX
chyaum[x, B TOM 4YHUCJIIC HpI/I CO3JaHUN yqe6HHx l'lpOGKTOB B 06HaCTI/I
¢bu3uKy;

BBIABJIATH HpI/I‘II/IHHO-CHeHCTBeHHBIC CBA3U u aKTyaJ'[I/I?;I/IpOBaTb 3a)1aqy,
BBIABUT'aTh FI/IHOTCSy eé peHICHI/IH, HAXOOAUThb aprMeHTBI JJIsL
JIOKa3aTeJIbCTBA CBOUX YTBEPIKACHHUM, 3aJaBaTh MapaMeTpbl M KPUTCPUHU
peIIeHus;

aHATM3UPOBATh  TOJNYYCHHBIC B XOJC pEHICHHWS 3adadd  Pe3yJbTaThl,
KPUTHYECKH OIEHUBATh HMX JOCTOBEPHOCThH, MPOTHO3UPOBATH W3MEHEHHUE



B HOBBIX yCIIOBHSIX;

CTaBUTH ¥ QOopMyIHpoBaTh COOCTBEHHBIE 3aadyll B 00pa30BaTENBHON
JEATETLHOCTH, B TOM YHCIIE TIPH U3YICHUH (HH3HUKH;

JIaBaTh OIIEHKY HOBBIM CUTYalWsM, OLICHUBATh IPHOOPETEHHBIN OIIBIT;

yMETh MNEPEHOCHUTh 3HaHUS 1O (u3mke B MPaKTHUYECKYI0 0OIacTh
KHU3HEACATCIHHOCTH;

YMETh HHTETPHPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX OOJacTeil;

BBIJBUTaTh HOBBIC HJIEH, NpPEATaraTh OPHIMHAJIBHBIC IOJXOIBI U PEIICHHUS;
CTaBUTH MPOOJIEMBI 1 33/1a9H, JOIYCKAOIINE allbTEPHATHBHBIC PEIICHUSL.
Paboma c ungpopmayuei:

BIAZCTh HABBIKAMH IIOJMydeHHS WHGOPMAnuy (QU3NIECKOTO COACPKAHUA M3
WUCTOYHHKOB DPAa3HBIX THIIOB, CaMOCTOSITENBHO OCYIIECTBIATh ITOWCK,
aHaIM3, CHCTEMAaTH3AIMI0 MU MHTEPIPETANNI0 WH(pOpMAannU pasIudHBIX
BU/IOB U (JOPM TIPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OPMAIINH;

HCTIONH30BaTh cpencTBa MH()OPMALMOHHBIX 1 KOMMYHHKAITHOHHBIX
TEXHOJIOTUI B PEIICHUN KOTHUTHBHBIX, KOMMYHHKaTHBHBIX
1 OPraHU3alMOHHBIX 3aJad C COOMIOJCHHEM TPeOOBAaHWH 3IPrOHOMHUKH,
TEXHUKH OC30MaCHOCTH, THIHEHBI, PECypcocOepexeHHs, MpPaBOBBIX
1 3THYECKHUX HOPM, HOPM HH(OpMannoHHOI 0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (DM3UUECKOTO COJCpKaHWSA B Pa3IMYHBIX (opmarax
c yuéToM HasHa4eHUss HWH(OpManWM W LEJEeBOH ayIUTOPUM, BHIOMpas
ONITUMAIIBHYIO (OPMY HPEICTABICHUS U BU3YaJIU3alnH.

YHuBepcajibHble KOMMYHMKATHBHBIE IeICTBHUSI

Obwenue:
OCYIIECTRIIATH OOIIEHNE HA YPOKax (PU3NKHU U BO BHEYPOUHO# AEATEIHHOCTH;
pacro3HaBaTh  MPEANOCHUIKA  KOH(IUKTHBIX  CHUTyallMil W CMAr4arth
KOH(IIUKTBL,
Pa3BEPHYTO U JIOTHYHO H3JIAraTh CBOI TOYKY 3PEHHS C UCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.
CoemecmHas 0eamenbHOCmb:
MMOHUMATh ¥ UCIOJB30BaTh IMPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAIbHOM
paboThl;
BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JICHCTBUIA C yué-
TOM OOIIUX HHTEPECOB U BO3MOHOCTEH KXKJIOTO YICHA KOJUICKTHBA,;
MIPUHUMATH Lean COBMECTHOM JIeATEIBHOCTH, OpPTaHU30BHIBATH
Y KOOPJIUHHUPOBaTh NEHCTBHA TO €€ JOCTIDKCHHIO: COCTaBJISATh IUIAH
JEHCTBUH, paclpeleNsaTh PO C YI6TOM MHCHUH YYaCTHHKOB, 00CYX/IaTh
pe3yIbTaThl COBMECTHOMN pabOoTEHI;
OIICHUBATh KAYECTBO CBOCTO BKJIAIa U KAXKIOTO YYaCTHUKA
KOMaH/IbI B OOINUI pe3yIbTaT O pa3pabOoTaHHBIM KPUTE-
pHsIM;



npemiaratb HOBBIE TIPOCKTHI, OICHHWBATH MHIACH C IO3WIOHUU HOBU3HBI,
OPUTMHAJIBHOCTH, HpaKTH‘IeCKOﬁ 3HAYUMOCTH,

OCYIIECTBJIATH IIO3UTHUBHOC CTPATETUYECKOE TIOBCIOCHUEC B Pa3siIMIHBIX
CUTyalluAX, MPOABIIATH TBOPUECCTBO U BOO6pa)K€HI/IC, OBITH WHUIIHaTHUBHBIM.

YHuBepcaibHbIe pery/isiTHBHbIE AeficTBUS

Camoopzanuszayus:

CaMOCTOSATENIPHO OCYIIECTBIIATH ITO3HABATEIbHYIO [EATEIFHOCTE B 00JIaCTH
(U3NKN ¥ aCTPOHOMHFH, BBIABILATH MPOOJEMEI, CTABUTH U (OPMYIHPOBATH
CcOOCTBEHHBIE 3aa4H;

CaMOCTOSATENILHO COCTAaBIIATh IUIAH PEIICHMS PAcUETHBIX U Ka4e€CTBEHHBIX
3aja4, TUIaH BBITOJHEHUS MPAKTHYECKOH pabOThI C y4€TOM HMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M PEANIOYTECHHH;

JIaBaTh OIIEHKY HOBBIM CHUTYalHUsIM;

pacumpATh paMK{ y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX IIPEINOYTCHUH;

Jenath OCO3HAaHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, Oparb Ha cebs
OTBETCTBCHHOCTb 32 PEILCHUE;

OLIEHUBATH MIPUOOPETEHHBIH OIIBIT;

crocoOcTBOBaTh  ()OPMHPOBAHUIO U NMPOSIBICHUIO  INUPOKOH  SpyAWIHU
B oOmacTH (DM3MKHM, TIOCTOSIHHO TIOBBIIIATh CBOM 0Opa3oBaTENbHBIN
U KYJBbTYPHBIH YPOBEHb.

Camoxkoumpony.

JlaBaTh OLICHKY HOBBIM CHTyalWsIM, BHOCHTb KOPPEKTHBBHI B JIESTEIHLHOCTD,
OILIEHMBATh COOTBETCTBUE PE3YJIBTATOB IIEIISIM;

BJIaJIETh HABBIKAMH ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHMUS COBEPIIAEMBIX
JEUCTBUH W MBICIUTENFHBIX MPOLECCOB, MX pE3YyJIbTaToB W OCHOBaHMH;
UCTIONB30BATh MPUEMBI pe)IeKCHH ISl OLIEHKH CUTYallluH, BEIOOpa BEPHOTO
pelIeHus;

yYMETh OLIEHMBaTh PHUCKH W CBOEBPEMEHHO IPHHUMATh pEIICHHS 110 HX
CHIDKCHHUIO;

Ilpunamue ceda u opyzux:

IIPUHUMATH ce0sl, TOHUMasi CBOW HEJIOCTaTKH M JOCTOMHCTBA;

NPUHAMAaTh MOTHBBI W apryMEHTHl JpyrMX TIIpH aHalk3e pe3yJbTaToB
JIeATeIbHOCTH;

NIPU3HABATh CBOE MPaBO M IPaBO JAPYTUX Ha OMINOKH.

HPEJIMETHBIE PE3YJIBTATbBI

10 kaacce

B mporecce m3ydenus Kypca pusuku yriryoaéuaoro yposss B 10 kimacce
YUEHUK HAYYUTCS:



MIOHUMATh poib bu3ukn B 9KOHOMHYECKOH, TEXHOJIOTUYECKOH,
9KOJIOTHYECKOW, CONMANBHOW W 3THYECKOH cdepax IeATeTbHOCTH YeIIOBEKa,
ponb ¥ MecTo (PU3MKM B COBPEMEHHOM HAy4YHOW KapTHHE MHpa; 3HAUCHHUE
OTICATENHHOM, CHCTEMATH3UPYIOLIEH, 00BSICHUTEIFHON U IPOTHOCTHIECKOM

¢yHKIMi  QU3HYeCKO TEOpHUH — MEXaHWKH, MOJCKYISPHOH (u3uKH
¥ TEPMOJMHAMUKH; POJIb (PU3UUECKOM TeopuH B (HOPMHUPOBAHNH IPEICTABICHUH
0 (pusmgeckoit KapTHHE MHpa;

pa3nuyaTh ycIOBHUS NPUMEHUMOCTH MoJeNel (PU3MUECKUX TEl W MPOLECCOB
(sBreHM): WHepIHMAalIbHAs CHcTeMa OTcuéra, aOCONMIOTHO TBEPAOE TeIo,
MarepuagbHas TOYKa, PABHOYCKOPEHHOE [BIDKCHHE, CBOOOJHOE TAACHHUE,
abcomoTHO  ympyras aedopMmamnms, aOCOMIOTHO yHpyroe u abCOJIOTHO
HEyNpyroe  CTOJKHOBEHHUs,  MOJENM  Ta3a, JKUAKOCTH W TBEPAOTO
(KpUCTaINIMYIECKOT0) TeNa, WACAIBHBIM Ta3, TOYEYHBIH 3apsi, OJHOPOAHOE
3JIEKTPUYECKOE T10JIE;

paznuyarh ycrnoBHs (TPaHHIBI, 00NacTH) MPUMEHUMOCTH (DPHU3HYECKHX 3aKOHOB,
MOHMMATh BCEOONMIT XapakTep ()YHIAMEHTAJbHBIX 3aKOHOB WU OTPAHHYCHHOCTh
HCIIOJIb30BaHMSI YACTHBIX 3aKOHOB;

AHAIN3HUPOBATh U OOBSICHATH MEXAHUUECKHE MPOLECCH U SABICHUS, HCIIOIb3Y S
OCHOBHBIC TIOJIOKCHUS U 3aKOHBI MEXaHWKH (OTHOCHTEIBHOCTH MEXaHHIECKOTO
IOBIKEHUS,  (GOpPMyJIbl ~ KMHEMAaTHKH  PaBHOYCKOPEHHOTO  JIBIDKCHHS,
npeoOpasoBanus [amumess sl CKOPOCTH M IEpeMelIeHus], 3aKoHbl HploToHa,
NPUHIUI OTHOCHTEJIFHOCTH ['anuies, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBI
COXpaHEHMs MWMIIyJIbCa M MEXAaHWYEeCKOH JHEpPruH, CBA3b pabOTBHl  CHIIBI
C UI3MEHEHHEM MEXaHHUYECKOH SHEpTuH, YCIOBHUsS PABHOBECHS TBEPAOTO Temna);
IpU 3TOM HCIIOIB30BaTh MaTEMaTHUECKOe BBIPAKEHHE 3aKOHOB, YKa3bIBATh
YCIIOBUSI TIPUMEHMMOCTH ()M3MUECKHX 3aKOHOB: NpeoOpasoBanmii [ amues,
BTOPOTO M TPEThETO 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS HMITyJIbCa
¥ MEXaHWYECKOH YHEPIHH, 3aKOHA BCEMUPHOTO TSATOTEHHS;

AQHAIN3MPOBATh U OOBSICHATH TEIUIOBBIE IPOLECCHl U SBICHHS, HCIIONB3YS
ocHoBHBle ~ monmokeHms ~ MKT ~ W 3akoHBI ~ MOJNEKYJISIpHOH  (PU3HKHU
Y TEPMOJIMHAMUKH (CBSI3b JaBJICHHS WACAIBHOTO ra3a co CpeaHel KHHeTHYeCKON
SHEpPruel TeIIOBOrO JBW)KEHWS U KOHIGHTpAlMell ero MOJEKyJ, CBS3b
TEMIIepaTypbl BEIeCTBa CO CpeHell KMHETHMYECKOW SHEprvel TEIIOBOTO ABIDKEHHS
€ro YacTHll, CBS3b JaBJICHUS HJICAJBHOTO r'a3a ¢ KOHIEHTPAIME MOJIEKYJ M ero
TeMIeparypod, ypaBHeHue MenneneeBa—KnaneilpoHa, mnepBbli  3aKOH
TEpMOJMHAMUKH, 3aKOH COXPAaHEHUS SHEPTUHM B TEIUIOBBIX IIpOIEccax); HpH
9TOM HCIIOJIb30BAaTh MaTEMaTHYECKOEe BBHIPRKEHHE 3aKOHOB, YKa3bIBaTh YCIOBHS
NPUMEHUMOCTH ypaBHeHUs: MenneneeBa—KnaneiipoHa;

AHAIN3UPOBATh M OOBSACHATH DIIEKTPUUYECKUE SIBJICHUS, UCIIONB3YsS OCHOBHbBIE
TIOJIOKEHUSI M 3aKOHBI 3JIEKTPOAMHAMUKHU (3aKOH COXPaHEHUS 3JIEKTPUYECKOTO
3apsina, 3akoH KysioHa, MOTeHIMaNIBbHOCTD JIEKTPOCTATUYECKOTO OIS, TIPHHLMIL
CYNEpHO3UINN  3JIEKTPUYECKUX TMOJeH, TMpH OTOM YKa3bplBas YCIIOBHS
NpUMEHUMOCTH 3akoHa KysoHa; a Takke HMpakTH4YeCKH Ba)KHbIE COOTHOILCHMS:
3akoHbl OMa /I ydacTKa Lenu M Ul 3aMKHYTOH 3JIEKTPUYECKON IIEeNH, 3aKOH



Jxoyns—IJlenna, npasmia Kupxroda, 3akorsr Dapazest U1 SJIEKTPOIH3a);

ONHKCHIBaTh (PM3WYECKHE TPOUECCHl W SBICHHS, WCIONB3Ys] BEIMIMHEL:
nepeMeIeHne, CKOPOCTh, YCKOPEHHE, WMIYJIbC Tella ¥ CHCTEMBI TeJ, CHIIA,
MOMEHT CHWJIBI, IaBlICHHWE, IOTCHIIMANbHAS SHEPIrus, KUHETHYeCKas >HEpTrus,
MeXaHUYecKas SHeprus, paboTa CHIIBI; EHTPOCTPEMHUTEIBHOE YCKOPEHHE, CHIa
TSDKECTH, CHJIa YIPYTOCTH, CHJIa TPEHHS, MOITHOCTD, SHEPTHS B3aUMOICUCTBU
Tena c 3emnéii BOMM3M €€ TOBEPXHOCTH, SHEPTHsS YIpyrod medopmaruu
NPYXAHBI; KOJHYECTBO TEIUIOTH, a0CONIOTHAs TeMIlepaTrypa Tena, paborta
B TCPMOJMHAMUKE, BHYTPEHHSSI SHEPIHi HWICATHbHOTO OIHOATOMHOTO Ta3a,
paboTa umeanbpHOTO ra3a, OTHOCHTENBbHAS BIAXHOCTh Bo3ayxa, KI1/] nxeansHOTO
TEIUIOBOTO IBHTATENS; JEKTPUUYECKOE II0JIe, HANPSKEHHOCTh DIIEKTPUIECKOTO
MOJISI, HANpsHKEHHOCTh TIIONISA TOYCYHOTO 3apsga WM 3apsDKEHHOTO  Imapa
B BaKyyMe U B IUDJICKTPUKE, IMOTCHIHAI SJIEKTPOCTATHICCKOTO IOJS, Pa3sHOCTh
MOTEHIIMATIOB, JJIEKTPOABIKYINAs CHIa, CHJIAa TOKA, HAIMpPSKCHHE, MOITHOCTH
TOKa, DSJCKTpUUEcKass EMKOCTb IDIOCKOTO KOHICHCATOpa, COMpPOTHUBIICHUE
ydacTKa  [eNH  C IOCIEAOBaTeNbHBIM W MapalIeIbHBIM  COCAMHCHHEM
PE3UCTOPOB, SHEPTHS IIEKTPUICCKOTO OIS KOHICHCATOPA;

OOBSCHATh OCOOCHHOCTH TMPOTCKAHWS (IBUYCCKHUX SIBICHUN: MEXaHHYECKOEe
IBIDKCHHC, TEIUIOBOC JBIDKCHHWE 4YACTHI[ BEIIECTBA, TEIUIOBOS pPABHOBECHE,
OpoyHOBCKOe aBWXKeHWe, muddy3ms, HUcmapeHne, KUICHUE | KOHICHCAIS,
TUTABJICHUE W KPUCTAJUTH3AIS, HAMIPABICHHOCTH TEILIONIEPE Ay, HIICKTPU3AIUs Te,
SKBHUITOTCHIIHAIBFHOCTD TIOBEPXHOCTH 3aPsDKECHHOTO TIPOBOIHUKA;

MIPOBOJIUTH HCCIICOBAHNE 3aBHCUMOCTH OTHOW (PH3WYECKOW BEIMYUHBI OT
JIPYTOH C MCIONB30BAHUEM MPSIMBIX HM3MEPEHHH: MPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCHPOBATH PE3yJbTATHI MONYYCHHON 3aBUCHUMOCTH (HHU3UIECKHUX
BEIMYMH B BUJIC TPAPHUKOB C YIETOM aOCONOTHBIX MOTPENIHOCTEH H3MEpCHHH,
JIeNaTh BEIBOJIBI TI0 PE3YJIETATaM HUCCIICIOBAHNS;

MIPOBOIUTH KOCBCHHBIC U3MEPEHUS (DU3MUCCKHUX BEUYNH; IIPH STOM BBIOHPATh
ONTUMANIFHBI METOJ W3MEPCHHUs, OLCHHBATH AOCONOTHBIE W OTHOCHUTEIHHEIC
MOTPEIIHOCTHU TPSMBIX U KOCBEHHBIX H3MEPCHUH;

IIPOBO/IUTH OIIBITHI MO MPOBEPKE IPEAJIOKEHHON THUIIOTE3bl: IUIAHUPOBATh
9KCIIEPUMEHT, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, aHAJIH3MPOBAaTh
MOJIY4YEHHBIE PE3yNbTaThl U JEJIaTh BEIBOJ O CTAaTyce MPEATIOKEHHON THIIOTE3bI;

coOmoaTh npaBmiIa 0OE30MacHOrO Tpyla HPH IPOBEAEHHH HCCIIETOBAHUH
B paMKax y4eOHOro SKCIIEpUMEHTa, NPAKTUKYMa U y4eOHO-HCCIIe0BATEIbCKOM
Y NIPOEKTHOH JESITENILHOCTH C WCIIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOWCTB
¥ 1a00paTOpPHOTO 000PYIOBAHHUS;

pemiate pacy€THbBIE 331a4M C SBHO 33/IaHHOM M HESIBHO 3aJ]aHHOM (hHM3MUECKOM
MOJIETIbIO: HA OCHOBAaHHMHM aHajM3a yCJIOBUS OOOCHOBBIBATH BHIOOP (H3MUECKON
MOJIETIM, OTBeyaromeld TpeOOBaHWSAM 3aJadyd, NPUMEHSTH (OpMyIbl, 3aKOHBI,
3aKOHOMEPHOCTH U IIOCTYJIaThl (U3MYECKUX TEOPUH NpPU  HCIOJIb30BAHUU
MaTeMaTHYECKUX METOIOB PEIICHHUs 33/1a4, IPOBOAUTH PAcUETHl HA OCHOBAaHUU
MMEIOIINXCSl JaHHBIX, aHAJIM3UPOBATh PE3YJIBTAaThl U KOPPEKTHPOBATH METOJIBI
pelIeHus ¢ y4ETOM MOJyYEHHBIX Pe3yIbTaToB;



pelnraTth Ka4eCTBEHHbIC 3a/aud, TPeOYIOne MPUMEHCHMS 3HAaHUH M3 Pa3HbBIX
pa3zenoB IIKOJBHOTO Kypca (M3HKH, a TAK)KE MHTErpalldyil 3HAHWH W3 APYIUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAUBATH JIOTHYECKYIO IETIOUKY
paccyXIeHUH ¢ Oopoii Ha M3Y4YECHHBIEC 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UIECKHUE
SIBJICHUS;

HCTIONB30BaTh TEOPETUUECKUE 3HAHUS Al OOBSCHEHHUS OCHOBHBIX NPHHIIUIIOB
paboTHI HN3MEPUTEIBHBIX pudopoB, TEXHUIECKUX yCTpOHcTB
¥ TEXHOJIOTUYECKHX MTPOIIECCOB;

MIPUBOJMTH TIPUMEPHI BKJIAJa POCCHHCKHX W 3apyOeXHBIX yUEHBIX-(H3UKOB
B Pa3BUTHE HAayKH, B OOBSICHEHHE IPOIECCOB OKPYXKAIOIIEIO MHpA, B Pa3BUTHE
TEXHHUKH ¥ TEXHOJIOTH;

AQHAIN3MPOBATh U OLCHUBATH IOCIEACTBHA OBITOBOW W IMPOW3BOJCTBEHHOM
JEATEIIBHOCTH YENIOBEKa, CBS3aHHOW C (PM3MUECKUMH IPOIECCAMH, C ITO3HMIIUH
9KOJIOTHIECKON 6e3omacHocTH, Tpe/CTaBICHUI 0 panMoHaJIbHOM
MPUPOJONIONE30BaHNY, A TAK)KE Pa3yMHOM HCIIOJIB30BAHHH JOCTHXCHUH HayKH
Y TEXHOJIOTHH IS TATbHEHIIET0 Pa3BUTHS YEIOBEYECKOTO O0IIECTBa;

MPUMEHATD  PA3NIMYHbIE CHOCOOBI paboThl ¢ MH(pOpMAIeH (U3MIECKOro CO
JEp)KaHMsl C MCIIOJb30BaHUEM COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJIOTHH:
NP 3TOM HCIHONB30BaTh COBPEMEHHBIE HWH(OPMAIMOHHBIC TEXHOJOTHU I
MOMCKA, TepepaboTKM W NpeabsIBICHUS y4eOHOH ¥ HAYYHO-TIOIYJISIPHOM
uH(pOpMAaLUH, CTPYKTypHUPOBAHHS U MHTEPIPETALNH HH(POPMAINH, OTyYCHHON
W3 Ppa3NIMUHBIX HMCTOYHMKOB; KPUTHUECKH AaHAIM3UPOBATH  IOJIY4aeMYIO
MH(OpPMALMIO W OLEHHWBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE HMEIOLIMXCS
3HAHWH, TaK ¥ Ha OCHOBE aHAJIN3a NCTOUYHUKA MH(OPMALIIH;

MPOSIBIATH OPraHW3allMOHHBIC W MO3HABATEJIFHBIE YMEHHS CaMOCTOSTEILHOTO
NpUOOpEeTEeHNsT HOBBIX 3HAHWI B MpOIECCe BBIMOJHEHUsI MPOEKTHBIX M yueOHO-
HCCIIEZIOBATeNbCKUX paboT; paboTaTh B IPYNIE C HUCIIOJHEHHEM Ppa3INYHBIX
COIIMANBHBIX POJIEH, IIIAaHNPOBATh PAOOTy I'PYIIIBI, PALIMOHAIBEHO PacIpenessiTh
JeITeIbHOCTh B HECTAHAAPTHBIX CHTYalMsX, aJeKBAaTHO OLCHUBATH BKJIAJ
Ka)KJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHHE pacCMaTpHBaEeMOH ITpo0IeMbl;

TIPOSIBIIIT  MOTHMBALMIO K Oyymiell NpodecCHOHANIbHOM  JIESTENBHOCTH  TI0
CIIEIUATHEHOCTAM (PH3UKO-TEXHHYECKOTO POQHIISL.

11 kaace

B mponecce m3yuennst xypca ¢usuku yriayonénHoro yposHs B 11 kmacce

YYEHHK Hay4UTCS:

MOHMMATh POJb (U3MKH B IKOHOMHYECKOH, TEXHOJOTMYECKOH, COIMAIBLHON
1 9THYECKOH cdepax MesTeJbHOCTH YeJIOBEKa; pOJb W MECTO (PHU3NKH
B COBPEMEHHOH  HAy4YHOW  KapTHHE  MHpa;  pPOJIb  aCTPOHOMHH
B IIPAaKTUYECKOW  JIEITENILHOCTH  4YeJOBEKa W JAIbHEWIIeM  Hay4HO-
TEXHMYECKOM Pa3BUTUH; 3HAYCHUE ONMCATEIbHOH, CHCTEMaTH3UPYIOLIEH,
O0OBSICHUTEJIFHON W MPOTHOCTHYECKOH (GYHKIMH (U3HMYECKOH TEOpun —
JIEKTPOJMHAMHUKH, CHELUUAJIbHOW TEOPHH OTHOCHUTEIBHOCTH, KBAaHTOBOM



¢usuku; ponb (Qusmdeckold TeopuH B GOPMUPOBAHWH TIPEJCTABICHUIN
0 (u3HYecKoit KapTHHE MHPA, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
psiLy COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX MIPEACTABICHUI O IPUPOJIE;

pa3nuyaTh YCIOBHS INPUMEHMMOCTH Mojenedl (U3MYECKHX TelT H MPOLECCOB
(ABNICHUI): OIHOPOJHOE JJIEKTPHIECKOE W OJHOPOJHOE MAarHUTHOE IIOJIf,
TapMOHMYECKHE  KONEOAHWS, MaTeMaTHYeCKH  MAasTHHUK, HACAIbHBINA
TIPY’KUHHBIA MAasATHHUK, TAPMOHWYECKUE BOJHBI, WACATBHBIN KoJeOAaTeIbHBINH
KOHTYp, TOHKas JINH3a; MOZEJICH aToMa, aTOMHOTO siipa ¥ KBAHTOBOH MOJIEIH
CBETA,;

pa3nu9aTh yciaoBus (TpaHUIb, 00JIaCcTH) MPUMEHIMOCTH (PU3NIECKHUX 3aKOHOB,
MTOHNMATh BceoOmmi XapakxTep (hyHEaMEHTAIBHBIX 3aKOHOB
1 OTPaHUYCHHOCTH HCIIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAJTM3UPOBAaTh U OOBSCHATH 3JIEKTPOMArHUTHBIE MPOLECCHl W SBJICHHSA,
UCTIONB3Ysl ~ OCHOBHBIC  IIOJNIOKCHMS ¥ 3aKOHBI  3JIEKTPOAWHAMHUKHI
U CIICIMAJIBHON ~ TEOPHMHM  OTHOCHTENBHOCTH  (3aKOH  COXpPaHEHHA
NMEKTPUUYECKOTO  3apsiia, cuiaa Awmmnepa, cuina JlopeHnma, 3aKoH
3JEKTPOMAarHuTHOM  MHIYKIWH, npaBwio  Jlenua, ce3p  OJIC
CaMOMHAYKIMM B 3JIEMEHTE  JJIEKTPHUECKOH ILEMH CO  CKOPOCTBIO
N3MEHEHHS CHJIBI TOKa; MOCTYJIAThI CIENNaIbHOM TEOPUH OTHOCHUTEIBHOCTH
OWHIITEHHA);

aHATM3UPOBATh M OOBSCHATH KBAHTOBBIC IIPOLIECCHl U SIBICHMS, HCIOIB3YS
MOJIOXKCHHUS ~ KBAaHTOBOW  (um3uku  (ypaBHeHWe  OWHINTEHHA I
¢doroaddekra, nepBrIil 1 BTOPOH MocTynaTsl bopa, IpUHIUIT COOTHOLIEHUS
HeonpenesnénHocTe  ['eiiseHOepra, 3akOHBI COXpAaHEHUS 3apsI0BOTO
W MaccoBOrO  YHCENI W OHEPIMH B SAACPHBIX  PEAKLIMAX,  3aKOH
paIroaKTHBHOTO pacrajia);

onuChIBaTh (U3MUYECKUE TIPOIECCHl U SIBJICHUS, WCIIONb3ysS BEJINYHHBL:
HaNpspKEHHOCTD JIEKTPUYECKOTO TMOJIsI, HOTEHIHAT 3JICKTPOCTATHIECKOTO
MOJs, Pa3sHOCTh IOTCHIMANIOB, JJIEKTPOIBIDKYINAS CHJIA, WHIYKIHA
MarHUTHOTO TMOJISl, MAarHUTHBIM TOTOK, cuia AMIiepa, WHIYKTHBHOCTb,
JIEKTPOJBIKYIAS CHIa CAaMOMHAYKIMH, SHEPIUs MAarHUTHOTO TII0JIS
MIPOBO/IHUKA C TOKOM, PEIATUBUCTCKHI UMITYJIBC, ITOJHAS SHEPTUS, SHEPTHS
TIOKOSI CBOOO/ITHON YaCTHIIbI, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO
U 3apsiz sIpa, SHEPTHsl CBSI3U SIIpa;

0OBSICHSTB 0COOCHHOCTH MPOTEKaHUs ¢usmueckux SIBJICHUI:
9JIEKTPOMarHuTHas WHIYKIWS,, CAMOMHIYKIHS, PE30HAHC, HHTepPEPEHIH
BOJH, AMQpPaKLus, AWCIEpPCHs, T[IOJHOE BHYTPEHHEE OTpPaKEHHE,
¢doroanexTprueckuit a3pdekt (Ppotoaddexr), anvda- u 6era-pacmans suep,
raMMma-u3iydeHue sjep; (pu3nueckue IPUHIMIIBI CIIEKTPAILHOTO aHaHM3a
n paboTHI J1azepa;

OIIpEJeIsITh HAlPaBJIeHHE WHIYKIUH MarHUTHOTO IOJIsL TPOBOJHUKA C TOKOM,
cuiel Amnepa u cuinsl Jlopenna;

CTPOUTH HM300paKCHUE, CO3/1aBacMOE€ IUIOCKMM 3€pKajloM, TOHKOH JIMH30H,
1 PacCUMTHIBATB €T0 XapaKTEePHUCTHKH;



NPUMEHATh  OCHOBOIIOJATraloOUINe  acCTPOHOMHYECKHE IOHATHSA, TCOPUH
W 3aKOHBI JUIS aHauM3a U OOBSCHEHWA  (U3MUECKHX  IIPOIIECCOB,
MPOHUCXOIAIINX B 3BE3/aX, B 3BE3NHBIX CHUCTEMAaxX, B MEXIAJTaKTHUECKOH
cpene; IBIKEHUS HEeOCCHBIX T, IBOJIONNH 3BE3 U BeeneHHoi;

MIPOBOANTH HCCIIEIOBaHNE 3aBUCHMOCTEH (u3uecKux BEJINYNH
C UCIONB30BAHMEM TIPSIMBIX H3MEPEHMI: IPH 3TOM KOHCTPYHPOBAaThH
YCTQHOBKY, (HUKCHPOBAaTh  pPE3ydbTaThl IOJYYEHHOH  3aBHCHMOCTH
¢u3ndecknx  BEIMYMH B BHAEC TPapuKOB C YIETOM  aOCONIOTHBIX
MOTPEIIHOCTEl  M3MEpeHuil, JAenaTb  BBIBOABI 110 pe3yJbTaTaMm

HCCIIEIOBAHHUS;
MIPOBOANTH KOCBEHHBIE N3MEPEHHSI (PU3NUECKUX BENUYMH; IIPH 3TOM BBIOMPATH
ONITHMANTBbHBII METOJ N3MEpeHNs, OLICHUBATh abcomroTHBIC

1 OTHOCHTEJbHBIE IOTPEITHOCTH MPSIMBIX ¥ KOCBEHHBIX M3MEpPEHHH;

MIPOBOANTH OTBITHI II0 TPOBEPKE IPEUIOKEHHONH THIOTE3bl: IUIAHHPOBATH
9KCTIEPUMEHT, COOMPATh 3KCIIEPUMEHTAIBHYIO YCTaHOBKY, aHAJM3MPOBATH
MOJTyYeHHBIE PE3yNbTaThl M JIeNaTh BBIBOJ O CTAaTyCe MPEIIOKECHHOMN
THIIOTE3HI;

OTIMCHIBATH METOABI MOTyYEHHS HAyYHBIX aCTPOHOMUYECKHX 3HAHWH;

coOmomaTh IpaBwia O€30IIaCHOTO TpyJa IIPU TPOBEACHHU HCCIEAOBaHUI
B paMKax y4aeOHOTO 9KCTIEPUMEHTA, MIPaKTHKyMa n y4eOHo-
HCCIIEOBATEIbCKOM ¥ NMPOEKTHOH  JEATENBHOCTH € HCIIOJIb30BaHUEM
N3MEPHUTENBHBIX YCTPOHCTB M 1aOOPaTOPHOTO 000y IOBAHHS;

pemate pacy€THbBIE 337a4M C SBHO 33/IaHHOM M HESIBHO 3aJaHHON (pu3nmueckoi
MO/JIETIbIO: HAa OCHOBAHUH aHAJIM3a yCIOBUs BEIOMpATh (PHU3MUECKHE MOJEIH,
OTBEUYAIOIME TPEOOBaHMSAM 3aladd, HPUMEHSITH (OPMYJIBI, 3aKOHHI,
3aKOHOMEPHOCTH M MOCTYJIaThbl (PM3WYECKUX TEOPUil NPH HMCHOIB30BAHUH
MaTeMaTHYeCKHX METOAOB pEIIeHUs 3ajad, IMPOBOAMTh PpacuéTel Ha
OCHOBaHMM  HMCIOUIMXCS  JIaHHBIX,  aHAJIM3HPOBaTb  PE3YJIbTaThI
1 KOPPEKTUPOBATH METO/IBI PEIICHHS C YIETOM MOITyUYCHHBIX PE3YJIbTATOB;

pemiath KauecTBEHHBIE 331a4M, TPeOyrolie NMPUMEHEHHs 3HaHWH U3 PasHBIX
pa3ziesioB IIKOJBHOTO Kypca (HM3MKM, a TaKKe WHTETpalld 3HAHUH U3
JIpYTHX  TpPEIMETOB  E€CTECTBEHHO-HAyYHOTO  IMKJIA:  BBICTPauBaTh
JIOTHUECKYI0 LENOYKY pPACCYKACHUN C OMOPOH Ha H3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NYECKHUE SBICHHUS;

UCTIONIH30BATh TEOPETUUECKUE 3HAHUS U1l OOBSICHEHUS] OCHOBHBIX IPHHIUIIOB
pabOTBl ~ M3MEpPUTENBHBIX  NPHOOPOB,  TEXHWYECKHUX  yCTPOMCTB
U TEXHOJIOTUYECKHUX MPOLECCOB;

NPUBOJMTH TPUMEPHI BKJIaJa POCCHHCKUX U 3apyOEXHBIX YUEHBIX-(H3UKOB
B Pa3BUTHE HayKH, B OOBSICHEHHE NPOLECCOB OKPYXKAIOIIEro MHpa,
B Pa3BUTHE TEXHUKH U TEXHOJOTHH;

aHAJIM3MPOBATh U OLIEHUBATH IOCIEICTBHS OBITOBOM | IPOM3BOACTBEHHOM
JCATEIbHOCTH ~ YENIOBEKa, CBS3aHHOW C (U3MYECKHMMH  IIpolieccamu,
C MO3MLUH SKOJIOTUYECKOMN Oe3omacHocTH, NpeCcTaBIeHUN
0 palvoHAIBLHOM MIPUPOJONOIb30BAHUM, a TaKxe pa3yMHOM



WCTIONB30BAHUM JOCTHMIKEHUN HAYKH M TEXHOJOTHUH I JaJIbHEHIIero
Pa3BUTHS YETIOBEYECKOTO OOIIECTBA;

MPUMEHATh ~ pa3iMYHBIE CIIOCOOBI paboTHl ¢ WHpopManuer (QU3MIECKOro
CONEpXKaHMS  C UCIOJB30BAaHHEM  COBPEMEHHBIX  WH(POPMAIMOHHBIX
TEXHOJIOTHII: TPU STOM HCIOJH30BATH COBPEMEHHBIC HH(OPMAIOHHEIE
TEXHOJIOTHM JUIA TIOWCKa, TIepepaboTKu ¥ MPEIBbSABICHUS y4eOHOH
1 HAy9HO-TIOTYJIIPHOM “HpOpMaIHH, CTPYKTYPHUPOBAHUSA
1 MHTEPIIPETANH HH(POPMAINH, TIOIYICHHONH U3 PAa3IHIHBIX HCTOYHHKOB;
KPUTHYECCKH aHAJM3MPOBATH IONydaeMyl0 HWH(POPMANHWIO W OICHUBATH &
JOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIMXCS 3HAHWW, TaK W HA OCHOBE
aHaJM3a HCTOYHUKA HHPOPMALINH;

MIPOSIBIIATH OPTaHU3AIMOHHBIC W MO3HABATEIFHBIE YMEHHS CaMOCTOSTEIHFHOTO
mpuoOpEeTeHNs] HOBBIX 3HAHWK B IPOIECCE BBITIOTHEHUS TPOCKTHBIX
1 y4eOHO-MCCIeIOBATeNbCKUX PAa0doT; paboTaTh B TPYIIIE C HCIOTHCHUEM
pPa3IHYHBIX  COLNMANBHBIX  pOJIEH, IUIAaHHPOBaTh paboTy  TPYIIIHL,
PAIMOHANIBHO PACIIPEEeNATh ACATEIBHOCT, B HECTAHIAPTHBIX CHTYAIUSX,
aJIcKBaTHO OIICHWBATh BKJIAJ KaXKIOTO M3 YYaCTHHUKOB TPYHIIBI B pEIICHUE
paccMaTpuBaeMOi IPOOIIEMBI;

MPOSIBIATh MOTHBAIMIO K Oymymied TpoecCHOHABHOW —IEATENFHOCTH 10
CHEIMATHFHOCTSM (PH3UKO-TEXHIIECKOTO TPOQIIIAL.

COIAEP)KAHUE YHEBHOI'O IPEIMETA «®U3UKA»
(YI'JIYBJIEHHBIXA YPOBEHD)

10 kaacce
PA3JIEJI 1. HAYYHBI METO/ ITO3SHAHMS ITPUPO/1bI

Omuka — (yHIaMEeHTaIbHas HayKa o pupoae. HayuHsIil MeTox IO3HAHUS
Y METOJIBI UCCIIEIOBAHUS PU3NICCKUX SIBICHUH.

OKCIIepUMEHT U Teopusl B IIpoIecce IMO3HAHWSA Npuponbl. Habmronexue
1 3KCIIEPUMEHT B (hU3HKE.

Crioco6b1 m3MepeHnss (U3NYECKUX BEITHYMH (AHAJIOTOBBIE H ITU(POBBIE
HM3MEPUTENbHBIE TPHOOPEI, KOMITBIOTEPHBIE JATIYMKOBBIE CHCTEMBI).

IorpemuocTn  m3MepeHuit  Qusmdeckmx  BenuunH  (aOcomroTHas
Y OTHOCHUTEIbHA).

MonenupoBanue GU3MIECKUX SIBICHUH H MPOIECCOB (MaTepHaIbHAs TOUKaA,
abCoMIOTHO TBEPAOE TENo, WicalbHasl KUJIKOCTh, HIICANbHBINA Ta3, TOUYECYHBIN
3apsn). Immore3a. du3myeckwit 3aKOH, TPaHUIBI €r0 NPUMEHHUMOCTH.
dusnueckas Teopus.

Ponp m MecTo Qu3ukn B GOpMHPOBAHWHM COBPEMEHHON HAyYHOW KapTHHBI
MHpa, B IPAKTHYECKOM JIEATEIbHOCTH JIOCH.



Vuenuueckuii skcnepumenm, 1aopamopivie padomvl, nPaKmuKym*
V3mepeHne Cuiibl TOKa W HANPSDKEHUS B LM IOCTOSIHHOTO TOKAa IIPH
MIOMOIIM aHAJIOTOBHIX U HU(POBBIX H3MEPHUTEIBHBIX IIPHOOPOB.
3HaKoMCTBO ¢ U(pOBOIt TabopaTopuei mo gusuke. [IpuMeps! u3MepeHus
(M3HYECKHUX BETMYHH IIPU MOMOIIY KOMIIBIOTEPHBIX TaTYHKOB.

PA3JEJ 2. MEXAHUKA
Tema 1. Kunemaruka

Mexanuueckoe JBuxKeHHE. OTHOCUTENBHOCTh MEXaHMYECKOrO JIBUXKEHUS.
Cucrtema orcuéra.

IIpsimas m obpaTHas 33124l MEXaHUKH.

Panuyc-BekTOop MarepuanbHONM TOYKH, €r0 MPOECKUUH HAa OCH CHUCTEMBI
koopauHat. Tpaekrtopus.

[lepememienrie, CKOpPOCTh (CpemHsIi CKOPOCTb, MTHOBEHHAsi CKOPOCTh)
1 YCKOPCHUEC MaTepHaanoﬁ TOYKH, UX MNPOCKIHUN HAa OCHU CUCTEMBI KOOPAWHAT.
CrnoxeHue nepeMeIeHu U CJI0KEeHHEe CKOPOCTEH.

PaBHOMepHOE U PaBHOYCKOPEHHOE MpSAMOUHEITHOE JBUOKCHUE.
3aBUCHUMOCTh KOOPJUHAT, CKOPOCTH, YCKOPEHUS U ITyTH MaTepHaIbHON TOUKH
OT BPEMEHH U UX rpauKH.

CBoOonHOe TajzieHHe. YCKOpeHHe CBOOOJHOTO TaaeHus. [[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIJIOM K FOPH30HTY. 3aBHCHMOCTh KOOPIMHAT, CKOPOCTH
W YCKOPEHHS MaTepualibHOM TOUYKH OT BPEMEHH U UX rpaduku.

KpuBonuneitHoe npmxeHue. [[BrkeHne MaTepUaJbHON TOUKHU IO OKPY>KHOCTH.
VYrnoas Y JIMHeHas CKOpPOCTb. [lepuon Myactota  OoOpalieHus.
LlenTpocTpemuTensHOE (HOpMAJIbHOE), KacaTedbHOE (TaHTCHIHAIBHOE) U TTOJTHOE
YCKOpPEHHE MaTepUaIbHON TOUKH.

Texnuueckue ycmpoucmea u mexHoIO2UYecKue npoyeccol: CIUAOMETD,
JIBJKCHUE CHApsAJOB, LENHbIE, ILIECTEPEHUYAThIE U PEMEHHBIE IEpeladl,
CKOPOCTHBIE TU(THI.

1 B 6/0ke «Y4eHWYeCKHH 3KCIIepHMEHT, JIabopaTOpHble PaGOThbl, TPAKTHKYM»
npeJicTaBJeH IlepedyeHb Y4YeHHYEeCKHX paboT, KOTOpble Iiesecoo6pasHo
IpPOBOJUTh I@pPHU H3YYEeHUHU JAHHOM TeMbl. YYeHHYeCKUMH 3KCIIepUMEHT
IPOBOJUTCA BIIpolLiecce MCCAe/J0BaTeNbCKOW JeATeJbHOCTH ydallluXcsd
B paMKaX M3y4yeHHUsl HOBOTO MaTepuaja, JabopaTopHble paboOThl CJIyKaT
NpeuMylleCTBEHHO [/l 3aKpell/leHUsl MaTepuaja | OLeHKH YpOBHS
c)OPMHUPOBAHHOCTU COOTBETCTBYIOLIUMX MpeAMETHBbIX pe3yJbTaTOB. Pa6oThl
NpaKTUKyMa o6ecrneyuBalOT  IOBTOpeHHMe U 06o6lLieHHMe  MaTepuaja
Y IPOBOAATCS JIM60 B KOHLe U3y4YeHHUsl pa3jieia, 1M60 B KOHLe y4eGHOro rofa.
Bbi6op TeMaTHKM [/l 3TUX BHUJOB Y4YeHUYECKHUX IpPaKTHUYeCKUX paboT
IPOBOJUTCS YyYUTEJeM UCXOJsA U3 0CO6eHHOCTeH NMOypOYHOro MJIaHUPOBAHUSA
Y OCHallleHUs KabrHeTa QU3UKHU.



Hemoncmpayuu

Mogens CHCTEMBI oTcuéra, WILTIOCTPALHA KHHEMaTHIECKUX
XapaKTEePUCTHK
JBYKCHUSL.

Crroco0BI HCCIIENOBAaHUS IBMKEHUI.
WnnrocTpanyss  HpenesNpHOTO  MEpexoja M U3MEPEHHE  MTHOBEHHOM
CKOPOCTH.
[Ipeobpa3oBanue IBIKEHUH C UCTIONF30BAaHUEM MEXaHH3MOB.
[Tanenne Ten B BO3AyXE U B pa3pekeHHOM IPOCTPAHCTBE.
HaOmionenne naBmxkeHHs Tena, OPOIICHHOTO IOJ YIJIOM K FOPU3OHTY
¥ TOPU30HTAIIBHO.
HamnpasneHnue CKOpOCTH NPH ABMXEHUH MO OKPYKHOCTH.
[TpeoOpazoBaHue yriaoBoi CKOPOCTH B PEIYKTOPE.
CpaBHeHHE NyTEW, TPACKTOPHUI, CKOPOCTEH ABHKEHUS OJAHOIO U TOTO XKE
Tena B Pa3HBIX CHCTEMax OTCUETA.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie paomeol, NPAKMUKym
W3yueHne HEpaBHOMEPHOTO IBWXKEGHUSI C  IIE€IBI0  ONpPEICICHUS
MTHOBEHHOW CKOPOCTH.
W3mepenne  yCKOpeHHs IIpH  TPSMOJIMHEHHOM  PaBHOYCKOPEHHOM
JBIDKCHUH 110 HAKIIOHHOH TIOCKOCTH.
HccnenoBanne 3aBHCUMOCTH ITyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JIBIDKCHUH.
W3mepenne  yckopeHHs ~ CBOOOZHOrO  majeHus  (PEKOMEHIO0BAaHO
HCIIOJIE30BaHUE MU(PPOBON JIAOOPATOPHH).
W3yuenne nBIKeHHs Tena, OpOLIEHHOTO Topu3oHTaIbHO. IIpoBepka
THIIOTE3Bl O MPSIMOW  NIPONOPLUUOHAIBHOW  3aBHUCUMOCTH  MEXIY
JIaTTbHOCTBIO MOJIETA U HAYaJIbHOW CKOPOCTBIO Tela.
W3yuyeHne ABMXEHUsS Tela MO OKPYKHOCTH C TIOCTOSHHOM IO MOIYJIIO
CKOPOCTBIO.
HccnenoBanne 3aBUCHMOCTH TIEpHO/ia 0OpaleH!si KOHMYECKOTO MasiTHUKA
OT €ro IapaMeTpoB.

Tema 2. Jlunamuxa

Ilepsoiii 3axkoH Herorona. MuHeprnuanbHble cucteMbl oTcuéra. [IpuHImn
oTHocutenbHocTd  [amunes.  HeuHepuuambHble — CUCTEMBI  OTcY€Ta
(onpenenenue, NpuUMepBI).

Macca tena. Cuna. IIpuHIMI Cynepno3unyy CUl.

Bropoii 3akoH HeloToHa A1 MaTepuanbHOM TOUKH.

Tpetnii 3akoH HeloTOHA 7151 MaTe€pUaNIBHBIX TOUYEK.

3aKOH BCEMHUPHOTO TSTNOTE€HHUs. OKBHUBAJEHTHOCTh TPAaBUTALIMOHHOM
U UHEPTHOM Macchl.

Cuna TspKecTH. 3aBUCHMOCTh YCKOPEHHUsI CBOOOHOTO IMaJEHHs OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI W OT Treorpaduyeckoil MHpOTHL. J[BUkeHHE
HeOCCHBIX TeN W MX CIyTHUKOB. 3akoHbl Kemnepa. IlepBas kocmuueckas



CKOPOCTb.
Cuna ympyroctu. 3akon ['yka. Bec Ttema. Bec Tema, nBmkymerocs
C YCKOpEHHEM.
Cuna tpenms. Cyxoe TpeHue. Cuina TpeHHS CKOJBXKEHHUS W CHJIAa TPEHUS
mokosi. Kosddumment tpenms. Cuia CONpOTHBIICHHUS NPH ABIKCHAU Tela
B OKUAKOCTH WM Tras3e, €€ 3aBUCHMOCTb OT CKOPOCTH OTHOCHTEIILHOTO
JIBYDKCHHS.
Hasmenne. ['mapocratndeckoe nasienne. Cua Apxumena.
Texnuueckue ycmpoiicmea u MexHoI02UdecKue npoyeccyl. MOAIIUITHHUKH,
JIBIDKCHNE HCKYCCTBEHHBIX CITyTHHKOB.
JHemoncmpayuu
HaOmionenue ABWXEHUS TeNl B MHEPIHUANBHBIX W HEMHEPIUAIBHBIX
cucTeMax orcuéra.
[TpuHOMT OTHOCUTENBEHOCTH.
Kavenne nByX HWIMHIPOB WM INApOB Pa3HOH MAacChl C OAMHAKOBBIM
YCKOPEHHEM OTHOCHTENBEHO HENHEPIIMAIBHON CHCTEMBI OTCUETA.
CpaBHeHHE  paBHOJCHCTBYIOIIEH  NPHIOKEHHBIX K  Tely  CHI
C MPOM3BEJCHUEM MacChl Tela Ha €ro YCKOPEHHE B HHEPLUHUAIBHOU
cucTeMe OTcUETa.
PaBeHCTBO cIUT, BOHUKAIOIMX B PE3YJIBTATE B3aUMOJICHCTBIS Tel.
W3mepenne Mace 10 B3aUMOJEHCTBHIO.
HesecomocTs.
Bec Tena npu yCKOpeHHOM MOIbEME U MAACHUH.
LleHTpOOEKHBIE MEXaHU3MBI.
CpaBHEHHUE CUIT TPEHUSI TOKOS, KAaUSHUS M CKOJIbXKEHUSI.

Yuenuueckuii sxcnepumenm, nabopamopnsvie padomeol, NPAKMUKym
W3mepenne paBHOJCHCTBYIOIIEH CHJI TIpH ABWXEHHM Opycka Imo
HaKJIOHHOH TIOCKOCTH.
ITpoBepka rumoTe3bl O HE3aBUCUMOCTH BPEMEHM IBIKEHHUs Opycka 1o
HaKJIOHHOH IUTOCKOCTH HA 3aJJaHHOE PAacCTOSHHUE OT €r0 MacChl.
HccnenoBanne 3aBHCHMMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIMX B INPY)XXHUHE
Y pe3MHOBOM 00pa3sIie, OT ux AedopMaruy.
W3yuyeHne IBWKEHHS CHCTEMBI TEJ, CBS3aHHBIX HUTBHIO, IEPEKHHYTOMH
yepes JIETKUH OJIOK.
W3zmepenne koaunmeHTa TpeHust o BEIMYUHE YIIIOBOTO KO PHIIEHTA
3aBUCUMOCTH Fp(N).
HccnenoBanne  aBwXeHUss Opycka 10  HAaKJIOHHOH  IUIOCKOCTH
C MepeMEHHBIM K03()(DUIIMEHTOM TPEHHSI.
W3yueHne nBrKeHUs rpy3a Ha Baly C TPEHHUEM.

Tema 3. CraTuka TBEPIOro Teja

AbcomotHo TBEpHoe Teno. IlocTymarensHOE W BpaliaTeabHOE IBUKCHHE
TBEpHOro tena. MOMEHT CHiIbl OTHOCHTENIBHO OCH BpaieHus. llnedo cuibl.



CroxeHue cuil, PUIIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTn Tena.
YcnoBust paBHOBECHS TBEPAOTO Tela.
YcToitunBoe, HeyCTOHYNBOE, Oe3pa3InIHOe paBHOBECHE.
Texnuueckue ycmpoucmea u mexHojio2uiecKue npoyeccvl: KPOHIITEHH,
CTPOUTENBHBIN KpaH, peIéTyaTsie KOHCTPYKIHH.
JHemoncmpayuu
VYcnoBus paBHOBECHS.
Bunel paBHOBECHSL.
Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomeol, NPAKMUKYM
UccnenoBanue ycnoBuid paBHOBECHs TBEPAOIO Tejla, HMEIOILIETO OCh
BpAIICHHUS.
KoncTpynpoBanue KpoHIITEHHOB B PacuéT CHJI yIPYTOCTH.
N3yuyeHne ycTOHYINBOCTH TBEPAOTO TENA, UMEIOLIETO IJIOMAAb OMOPEI.

Tema 4. 3aKkoHBI cOXpaHeHHUs] B MeXaHHKe

VMmynbc MaTepualbHOM TOYKH, CUCTEMBI MAaTE€PUANBHBIX Todek. LleHTp
Macc CUCTEMBI MaTepUANIbHBIX TOYEK. Teopema 0 ABMKEHUU LIEHTPa Macc.

VMityibe CUIIBL M U3MEHEHHE HMITYJIbCA TEJA.

3aK0oH COXpaHEHHUs UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

MoMeHT umIyiabca MarepuajpHOM Touku. IIpencraBiieHue o coXpaHeHUU
MOMEHTA UMITYyJIbCA B LEHTPAJIbHBIX IOJISIX.

PaGora cuibl Ha MajJoM M Ha KOHEYHOM IiepemenieHuH. [ paduueckoe
IIpeJCTaBIeHNE PaOOTHI CHIIBI.

MOIIHOCTb CUJIBL.

Kunernyeckast sHeprus MarepHanbHOM Touku. Teopema 00 H3MeHEHHH
KMHETUYECKOM SHEPIrUU MaTepUalbHON TOUKU.

IloTeHnnanbHble UM HEMOTEHUUAIbHbIE CHIbl. IloTeHUManbHAsE SHEPrus.
IloTenunanbHas SHEprus YIpyro nedopmupoBaHHON HIPYKUHBL.
IloTreHuManbHass »HHEprus Tejla B OJHOPOJHOM TI'PAaBUTALMOHHOM IIOJE.
IloTeHuManpHas 3HEprus Tena B IPaBUTALMOHHOM II0JIE OJHOPOJHOrO IIapa
(BHYTpH u BHe mapa). Bropas xocMudeckas CKOpOCTb. TpeThst KocMHYecKas
CKOpOCTb.

CBs3p  pabOTBI HEMOTEHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOM
9HEPTHUH CHCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUIECKOI SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUSI.

VpaBHenue bepHyinu [uisi MACaJbHON JKUAKOCTH KakK CIEACTBHE 3aKOHA
COXpaHEHMsI MEXaHUYECKON SHEPIUH.

Texnuueckue ycmpoucmea u mexHoio2uiecKue npoyeccsl: NBUKECHUE PAKET,
BOJOMET, KOMEp, MPYKUHHBIA NHCTOJIET, THPOCKOI, (UTYypPHOE KaTaHHE Ha
KOHBKaX.

Hemoncmpayuu

3aKOH COXpaHEHHs UMITYJIbCa.



PeakTnBHOE NBMKEHHE.
H3mepeHue MOLTHOCTH CUJIBL.
V3meHeHne 3HepIruy Tea PH COBEPIIECHUN PadOTHI.
B3aumuble npeBpalieHusi KHHETUYECKON W MOTEHLMAIBHON 3HEpruil npu
JEWCTBHUHU HA TEJIO CHJIBI TSHXKECTH U CHIIBI YIIPYTOCTH.
CoxpaHeHre YHEPTUH MPH CBOOOTHOM TaICHHH.
Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomeol, NPAKMUKYM
1. U3mepeHue uMmmynibca Teiaa o TOpMO3HOMY ITyTH.
2. W3mMepeHue CHIIbl TSTH, CKOPOCTH MOJEIH JIEKTPOMOOHIIS M MOITHOCTH
CHIIBI TATH.
3. CpaBHEHHNE U3MEHEHHS HMITYIIbCA TEJIA C UMITYIIbCOM CHIIBIL.
4. UccnenoBaHne COXpaHEHHs UMITYJIbCa IIPH yIIPYTOM B3aHMOJICHCTBHU.
5. I3MepeHne KUHETHIECKOH SHEPTHH TeJIa TI0 TOPMO3HOMY ITyTH.
6. CpaBHeHHE M3MCHEHHUS IMOTEHIMAJIBHON JHEPTHUU MPYKUHBI C paboTOi
cunbl TpeHus. OmnpezaeneHue padOThl CHIIBI TPEHHS IIPU JBIKCHHH Tesa 10
HaKJIOHHOH TJIOCKOCTH.

PA3JEJI 3. MOJIEKYJISIPHASA ®U3UKA
U TEPMOJINMHAMMUKA

Tema 1. OCHOBBI M0JIEKYJISIPHO-KUHETHYECKOH Teopuu

OCHOBHBIE TTOJIOKEHHUS MOJEKYIApHO-KnHeTndeckoit Teopmu (MKT), mx
ombiTHOe obOocHoBaHMe. [luddysus. BpoyHoBckoe nBIbKeHHE. XapakTep
JIBIDKCHUSI M B3aMMOJEHCTBUSI YacTHI] BelecTBa. MoOJENN CTpPOCHHUS Ta3oB,
KHUIKOCTEH M TBEPABIX TEN M OOBSICHEHHE CBOMCTB BEUIECTBAa HA OCHOBE 3THX
Mojeneid. Macca u pasmepbl Mojekysn (aromoB). KommuectBo BermecTsa.
[ocTosinHas ABoraapo.

TermoBoe paBHOBecue. Temmeparypa u crocoObl e€ m3mepenus. lllkama
temmepatyp Llenscus.

Monens uneansHoro raza B MKT: wacTumbl rasa ABMXKYTCS XaOTHYECKH
U HE B3aUMOJICHCTBYIOT APYT C APYIOM.

l'azoBble 3akoHbl. YpaBHenue MeHnpaeneeBa—Kianeiipona. AGcomoTHas
TemriepaTypa (mkana remneparyp Kenssuna). 3akon Jlansrona. Mzonporneccs
B WJICaJIbHOM Tra3e C IOCTOSHHBIM KOJIMUYECTBOM BemiecTBa. [ 'paduueckoe
IIPE/ICTaBIICHNE N30IIPOIIECCOB: M30TEPMA, H30X0pa, H300apa.

CBs3p  MEXIy JAaBICHHEM M CpeJHed  KUHETH4ecKOH  »Hepruei
MOCTYNATENHLHOTO TEIUIOBOTO JABM)KEHHS MOJIEKYJ HJIEaJbHOTO Tra3a (OCHOBHOE
ypaBHenue MKT upneansHoro rasa).

CBs13p aOCOJIOTHOW TeMIIepaTypbl TEPMOJIMHAMHYECKOH CHCTEMBI CO CpemHen
KUHETHYECKOM SHEpruel NOoCTyNaTenbHOro TEIIOBOIO JBUKEHHS €€ YaCTHIL.

Texnuueckue ycmpoucmea u MmexHono2UdecKue npoyeccovl: TEPMOMETD,
Gapomertp, MoJIy4eHre HAaHOMAaTEPHaIOB.

Jemoncmpayuu



Mopenu IBMXEHHS 9aCTHUI] BEIECTBA.
Mogenb 6pOyHOBCKOTO IBHM)KEHHUS.
Bupeoponuk ¢ 3amuckio peaabHOT0 OPOYHOBCKOTO ABMKEHHS.
Huddyzus xuakocTei.
Mogpens onbita lllTepHa.
[IputspkeHne MONEKY .
Mopenu KpUCTaNINYECKUX PEILETOK.
Habmonenue u uccneroBaHie H30MPOLIECCOB.
Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomeol, NPAKMUKYM
HccnenoBanue mpomecca yCTAaHOBJICHHS TEIUIOBOTO PAaBHOBECHUS IIPH
TEIUTO0OMEHE MEXTy TOpsiIeit M XOJIOAHOM BOIOI.
W3yueHne m30TepMUYECKOTO Iporecca (PEKOMEHIOBAHO HCIIOIb30BaHNE
UQPOBOH TaGOPATOPHH).
N3yueHne n30XOpHOTO Mporiecca.
W3zyuenne nzobapHOTO Mpomnecca.
ITpoBepka ypaBHEHHS COCTOSIHUSI.

Tema 2. Tepmoannamuka. TenoBbie MAIIUHBI

Tepmomuaamudeckas (TI) cucrema. 3amanme BHEITHUX yciaoBui mis T/1
cucreMbl. BHemmHne n BHyTpeHHHe napametpsl. [lapamerpsr T/l cuctemsl kak
CpPeAHHE 3HA4YECHWs  BEJIMYMH, OIMCHIBAIOIMX €€  COCTOSHHWE  Ha
MHUKPOCKOIINYECKOM YPOBHE.

HyneBoe Hnauanmo tepmonuHamuku. Camonpou3BosbHasi penakcauus T/]
CHCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mopenp HWIeaNpbHOTO Tra3a B TEPMOAWHAMUKE — CHCTEMa YpaBHCHHM:
ypaBHeHne MenneneeBa—KianeiipoHa 1 BeIpaKeHHE [UISi BHYTPEHHEH SHEPIHU.
VYcnoBust IPUMEHUMOCTH 3TOH MOJIENN: HHU3Kask KOHLEHTPAIMS YacTHIl, BBICOKHE
TeMIepaTypbl. BeipaskeHue U1 BHyTPEHHEH 3HEPTrHU OTHOATOMHOTO HJIEaIbHOTO
rasa.

KBasucrarnueckne 1 HeCTaTHIECKHE TIPOIECCHI.

OnemeHTapHas pabora B TepMOAWHAMHUKe. Bbruncienne pabGoThl 10
rpaduky mporecca Ha pV-auarpaMme.

Ternonepenaya xak crocod M3MeHeHUs! BHyTpeHHeH sHeprun Tl cucTeMsl
6e3 coBepieHHs paboThl. KOHBEKIMS, TEIIIONPOBOAHOCTD, U3ITyYEHHUE.

Komngectso temnotel. TemnoémkocTs Tenma. YiaenbHas M MOJSIpHas
TEIUIOEMKOCTH BEIIeCTBA. YpaBHeHHe Maiiepa. YaenpHas TeIUIoTa CropaHus
tormBa. Pacu€r konmmuecTBa TEIIOTHI IpH Teruionepenade. llonsrue o6
ananabaTHOM IpoIiecce.

IlepBbiii 3akoH TepMmoAauHaMuku. BHyTpennsas osHeprus. KonmuectBo
TEIUIOTH! M paboTa KaK Mepbl U3MEHEHHs! BHyTpeHHeH sHeprun T /[ cucTeMsl.

Bropoil 3akoH TEepMOAMHAMUKU [UIi PABHOBECHBIX NPOLIECCOB: Yepe3
3aJJaHHOE€ PaBHOBECHOE cOCTOsiHHE TJ[ CHUCTEMBI NPOXOAMUT EAUHCTBEHHAs
annabaTa. AGCOMIOTHAS TeMIIepaTypa.



Btopoii 3akoH TEpMOAMHAMHKHM I  HEPABHOBECHBIX  IPOIECCOB:
HEBO3MOXXHO TIepeaTh TEIUIOTY OT 0oJiee XOIIOMHOTO Tea K Oojee HarpeToMy
6e3 komnencanuu (Kmaysuyc). HeoOpaTiMocTh IpHpOAHBIX IPOLIECCOB.

IIpunnune! aeiictBus temnoBbix Mamud. KIT/I.

MakcumansHoe 3Hauenue KITJ. Hukn Kapxo.

DKOJIOTHYECKHE acIEKThl UCIIOJIb30BAaHUs TCIUIOBBIX ABHrareieil. TemioBoe
3arps3HEHUE OKPY>KaIOIIeH Cpepl.

Texnuueckue ycmpoiicmea u mexwojsocudeckue npoyeccvl: XOJOIWIHHHUK,
KOHJIWITMOHEP, AW3EIbHBIA M KapOIOpaTOpHBIA IBUTaTENH, MapoBas TypOHMHA,
MONyYCHHE CBEPXHMU3KHX TEMIIEpaTyp, YTHIM3AIHsA «TEIUIOBBIX» OTXOIOB
C HCTIONB30BAHMEM  TEIUIOBOTO HAcOCa, YTWIM3aOUs OWOOPTaHWIECKOTO
TOTUTUBA JUTSI BEIPAOOTKH «TEIUIOBOW) W AIIEKTPOIHEPTHH.

Jemoncmpayuu

1. i3MeHeHne TeMnepaTyphl IpH aAna0aTHIeCKOM PacIINpeHHH.

2. Bo3nymHoe Orauao.

3. CpaBHEHUE YJENbHBIX TEIUIOEMKOCTEHN BEILIECTB.

4. Crioco0bI H3MEHEHHS BHYTPCHHEH SHEPTHH.

5. UccnenmoBanne agunabaTHOTO Mpoliecca.

6. KoMnbloTepHbIE MOJIENH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit saxcnepumenm, nadopamopnsie pabomut, RPAKMUKYM

1. 3mepeHue yaenbHOHN TeMI0EMKOCTH.

2. UccnenoBanue mporecca OCTHIBAHUS BEIICCTBA.

3. UccnenoBanne annabaTHOTO TpoIiecca.

4,

WzydeHnne B3aUMOCBS3M HHEPTHH MEXMOJIEKYJSIPHOTO  B3aWMOJICHCTBHUS
U TEMIIEPaTyPhl KUTICHUS )KAIKOCTEH.

Tema 3. ArperaTHble cocTosiHusl BemecTBa. Ma3oBbie nepexoabl

[TapooOpazoBanne u KoHzAeHcanus. VcnapeHne W KuneHue. Y aelbHas
TEII0Ta MapooOpa30BaHUsL.

Hacpimennsle ¥ HeHachblllleHHble mapbl. KadecTBeHHass 3aBHCHMOCTh
IUIOTHOCTH W JABJICHMsI HACBHIIEHHOTO Iapa OT TeMHOepaTypbl, HX
HE3aBHCUMOCTh OT 00BEMa HACBIIIEHHOT'O IMapa. 3aBUCHMOCTh TEMIIEPATYphI
KHIIEHUs OT JABJICHUS B XKUJKOCTU.

BrnaxkHocThk BO3yxa. AGCOIIOTHAS U OTHOCHUTEIIbHAS BIIAKHOCTB.

Trépmoe Teno. Kpucrammueckne u aMopdHble Tena. AHU30TPOIHS CBOWCTB
KpucTaiuioB. IlnaBneHue u KpucTam3anus. YJenbHas TeIoTa IUIaBICHMS.
CyOmmmars.

Hedpopmanmu TBEpmoro Tenma. Pactsokenue wuw ckatue. Casur. Monyis
IOHra. [pexen ynpyrux nedopmanmii.

TeroBoe pacuMpeHue KUIKOCTeH M TBEPABIX Ted, 00bEMHOE M JIMHEHHOE
pacupeHre. AHIapMOHM3M TEIUIOBBIX KOJE€OaHWH YacTHIl BEIIECTBA Kak
NIPUYMHA TETUIOBOTO PacIIMpeHHs Tel (Ha KaueCTBEHHOM ypPOBHE).



IIpeobpazoBanue SHEPTUH B (Ha30BBIX MEPEX0Iax.

YpaBHEHHUE TEIIOBOTO OaaHca.

IToBepxHocTHOE HaTsmKeHHE. K0d3(Dh(OUIIMEHT MOBEPXHOCTHOTO HATSHKCHUS.
Kanunnsipueie sBneHus. [laBiaeHue 1noA HUCKPUBIEHHON IOBEPXHOCTHIO
xuakoctu. Gopmyna Jlamnaca.

Texnuueckue ycmpoucmea U mexHoiocuyeckue npoyeccvl: KUIKHE
KPHUCTAaJUIBI, COBPEMEHHBIE MaTEPHAIIBL.

JHemoncmpayuu

TeruioBoe paciMpeHue.

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunenne. Kunenue npu NOHUKEHHOM JaBJICHUU.

W3MepeHne cribl IOBEPXHOCTHOTO HATSKEHIS.

OMNBITH ¢ MBUTHHBIMH TDIEHKAM.

CmauuBaHue.

KammmstpHsie sSBiIeHUS.

Mopenu HeHBIOTOHOBCKOM JKHAIKOCTH.

CriocoObI H3MEpeHNs BIAKHOCTH.

HccrenoBanre HarpeBaHus | IDTABICHUS KPHCTALTIMYECKOTO BEIIECTRA.
Bunsr nedopmarmii.

Habmronenne mManpix aedopmariiii.

Yuenuueckuit saxcnepumenm, nadopamopnsie pabomul, RPAKMUKYM

Wzydenne 3ak0OHOMEPHOCTEH MCTIApEHUS KUAKOCTEH.

W3mMepeHne yaeapHOH TEIUTOTHI IIaBIICHUS JIbIA.

WzydeHue CBOWMCTB HACKHIIIIEHHBIX MAPOB.

W3MepeHne aOCONIOTHOW BIaKHOCTH BO3JyXa H OIIEHKA MacChl MapoB
B TIOMEIIICHUM.

Uzmeperne ko3 puImeHTa MoOBEpXHOCTHOTO HATSHKCHHUS.

Wsmepenune moayns FOura.

UccrenoBanre 3aBUCUMOCTH JeOpMalil Pe3MHOBOro o0Opas3ma ot
MPHIOKEHHON K HEMY CHIIBI.

PA3JIEJI 4. DJIEKTPOAJUHAMUKA
Tema 1. DurekTpr4eckoe nose

DnexTpu3anus Tea W e€ TposBIeHWs. DJIeKTpUdecKud 3apsn. JlBa Buma
QJICKTPUYCCKUX 3apsa0B. HpOBOJlHI/IKI/I, JUBJICKTPUKHU U TTOJTYIIPOBOJTHUKH.
DNeMEeHTapHBIA DICKTPHUECKUAN 3apsa. 3aKOH COXpaHEHHs JJIEKTPHUUECKOTO
3apsja.

BsaumoneiictBue 3apsinoB. Toueunsie 3apsipl. 3akoH KyoHa.

OnexTpuueckoe noje. Ero neiicTBue Ha 3JeKTpUIECKUE 3apsbl.

Hampsok€HHOCTS  2nekTpudeckoro  mosss.  [IpoOHbrid  3apsn.  JIuauum
HaNPsHKEHHOCTH 3JICKTPUIECKOTO 1MoJis. OMHOPOIHOE HIIEKTPHIECKOE TIOJIE.

[ToTeHIIMamBPHOCTh 3JEKTPOCTATHYECKOTO TMOJSA. Pa3sHOCTh MOTEHIIHMANIOB



n HanpspkeHne. [loTeHanpHas SHeprus 3apsaaa B JIEKTPOCTATHUECKOM MOJIE.
IMorenmman snextpocrarndeckoro 1monsd. CBsi3p  HaNPsDKEHHOCTH — MOJIS
1 Pa3sHOCTH MOTEHINANIOB AJISI MIEKTPOCTATHYECKOTO MOMs (KaK OJHOPOIHOTO,
TakK ¥ HEOTHOPOIHOTO).

IIpuHIMn cyneprno3uuuu 3JeKTPUIECKUX NOJIEH.

Ilone Toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOW cdepsl. Ilome
PaBHOMEPHO 3apsDKEHHOTO 1Mo 00bEMy miapa. [loje paBHOMEpHO 3apsUKEHHOM
OeCKOHEYHOH TIIIOCKOCTH. KapTWHBI JHHUA HANpsHKEHHOCTH ATHX — TIOJIeH
1 SKBUTIOTCHIMAIBHBIX TOBEPXHOCTEH.

[IpoBOAHUKH B 3MEKTPOCTATHYECKOM I0JIE. Y CIIOBHE PABHOBECHS 3aPSI0B.

JvanexTpuku B DJICKTPOCTATHIECKOM ToJe. JwanexTpudeckas
MIPOHUIIAEMOCTb BEIECTBA.

Konpencatop. OnekTpoéMKOCTh KOHZAGHCATopa. NEKTPOEMKOCTh  IUIOCKOTO
KOHZIGHCATOpa.

[MapannensHoe COeIMHEHNE KOHJICHCATOPOB. IMTocnenoBarensHOE
COEAMHEHUE KOHJCHCATOPOB.

OHeprus 3apspKeHHOTO KOHZICHCATopa.

JiBmxeHue 3apsHKeHHOI YacTHIBI B OAHOPOAHOM 3JIEKTPUIECKOM IT0JIC.

Texnuueckue ycmpolcmea u mexHoaio2u4ecKue npoyeccuvl: SIEKTPOCKOI,
JNEKTPOMETp, HJIEKTPOCTATHUECKas 3alliTa, 3a3eMJICHHE 3JEKTPONPHOOpPOB,
KOHZIEHCATOpHI, TeHeparop Ban xe 'paada.

Jemoncmpayuu

YeTpoHCTBO M MPUHLIMIT ASHCTBUS SIEKTPOMETPA.

DJeKTpUYECKOe I10JI€ 3apsHKEHHBIX IapHKOB.

DIEeKTpUYECKOe M0JIe ABYX 3apsKEHHBIX IIACTHH.

Mogenb anekTpocTaTiieckoro reneparopa (Ban ne I'paada).

[TpoBOAHUKH B 3JIEKTPHIECKOM HOJIE.

DnekTpocraTuyecKas 3aIuTa.

YeTpoHCTBO M IEHCTBUE KOHAEHCATOpAa IMOCTOSSHHOW U NMEpEMEHHON
€MKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCAToOpa OT IUIOIAIH
IUTACTHH, PACCTOSHUS MEXY HUIMH U IUAIIEKTPUIECKON IPOHUIIAEMOCTH.
OHeprust 3JIEKTPUUECKOTO MO 3apsHKEHHOT0 KOHJIEHCATopa.

3apsaxa U pa3psiika KOHIEHCATopa Yepes3 pe3nucTop.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomol, npaKmuxKym

OrneHka CUIT B3aUMOJIEHCTBUS 3apSKEHHBIX TEIL.

HaOmionenne mpeBpamieHus DBHEPrHMM  3apsDKEHHOTO  KOHJEHcaropa
B DHEPTUIO U3IIyYEHHs] CBETOJUOA.

W3ydenue npoTekaHus ToKa B LIEMH, CoAepKallel KOHIEHCATop.
Pacnpenenenue pasHoCTH MIOTEHIMAJIOB (HanpsHKEHHs) npu
MOCJIE0BATEILHOM COEJUHEHUH KOHAEHCATOPOB.

HccnenoBanue pa3psaaa KOHIEHCATOpa Yepe3 Pe3UcTop.



Tema 2. IlocTOSIHHBIH AJIEKTPHUUYECKUIT TOK

Cuna Toka. [TocTOSTHHBIN TOK.
VYcnoBus CyIiecTBOBaHUS MOCTOSIHHOTO 3JICKTPUUECKOTO TOoKa. McTOUHMKH
toka. Hanpsixerne U u OJIC E.
3axon OMa Ay y9acTKa [eId.
DneKTpuIecKoe COTIPOTHBIICHHE. 3aBHCHMOCTD COTIPOTHBIICHUS
OHOPOJTHOTO IMPOBOTHHUKA OT €r0 JUIMHBI W IUIOMAIH TONEPEYHOTO CCUCHHUS.
VY aenpHOE COMPOTHBIICHUE BEIIECTBA.
ITocnenoBarenpHOE, MapaUIENBHOE, CMEIIAHHOE COCMHEHNE TIPOBOIHNUKOB.
Pacuér pa3zBeTBIEHHBIX mekTprdeckux meneit. [Ipasuna Kupxroda.
Pabora snexrpuueckoro Toka. 3akoH Ixoyns—IJlenma.
MOITHOCTD ANIEKTPUIECKOTO TOKa. TeruioBasi MOIIHOCTh, BhINeNsieMas Ha
pesucrope.
OJC u BHyTpeHHEE CONPOTHBICHHE HCTOYHUKA ToKa. 3akoH Owma ams
MONTHON (3aMKHYTOM) SJIEKTPHUYECKONW Iemd. MOIIHOCTP HCTOYHHKA TOKA.
KopoTtkoe 3ambIKaHue.
KonzeHcarop B 1ieny NOCTOSIHHOTO TOKA.
Texnuueckue ycmpolicmea u mMexHoI0SU4ecKue npoyeccvl: aMmIepMeTp,
BOJIETMETP, PEOCTAT, CUETUHK IIEKTPUICCKON YHEPTHUH.
Jemoncmpayuu
V3MepeHne critbl TOKa B HATPSHKCHUS.
HccrenoBanre 3aBUCHMOCTH CHJIBI TOKAa OT HANPSHKCHHS TSI PE3HCTOPA,
JIAMIIBI HAaKaJIMBaHHUS U CBETOAHO/IA.
3aBHCHMOCTB COMPOTHBICHHUS HWIHMHAPUIECCKUX MMPOBOJHUKOB OT JJIMHEI,
TUTOIIAIH TIOTIEPEYHOTO CEUCHUS M MaTepraa.
UccrenoBanre 3aBUCUMOCTH CHIIBI TOKa OT CONPOTHBIICHHUS TIPH
MOCTOSTHHOM HAaIpsKEHUH.
[psamoe wusmepenne DJIC. KopoTkoe 3aMmblkaHue TrallbBAaHUYECKOTO
JJIEMEHTA U OI[CHKAa BHYTPEHHETO COMPOTHUBIICHUS.
CriocoObI coeTMHEeHUsT HICTOYHUKOB Toka, DJ[C Garapeii.
HccnenoBanue pa3HOCTH NOTEHMAIOB MEX/Ty TOJIOCAMU UCTOYHHKA TOKA
OT CHWJIBI TOKA B 1IETIU.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul, nPAKMUKYM
HccnenoBanue cMeaHHOTO COEIMHEHUST PE3UCTOPOB.
H3mepenue yaenbHOro ConpoTUBIECHUS TPOBOIHUKOB.
UccnenoBanue 3aBUCHUMOCTH CHJIBI TOKAa OT HANpPSDKEHUS JUISL JIaMIIbI
HaKaJIMBaHUs.
YBenudeHue npejena u3MepeHust amnepMerpa (BOJIbTMETPA).
M3mepenune 3JIC 1 BHYTPEHHETO CONPOTUBIICHUS HCTOYHUKA TOKA.
UccnenoBanue 3aBucumoct OJ[C  raJbBaHUYECKOTO DJJIEMEHTA OT
BPEMEHU MPU KOPOTKOM 3aMBIKaAHHH.
HUccnenoBanue pa3HOCTH NOTEHIIMAIOB MKy MOIOCAMU UCTOYHUKA TOKA
OT CHWJIBI TOKA B 1ICTIU.



HccnegoBanne 3aBUCHMOCTH ITOJIE3HOH MOITHOCTH HMCTOYHHKA TOKa OT
CHJIBI TOKA.

Tema 3. Toku B pa3IM4HBIX cpegax

OnexkTpuueckass MPOBOAUMOCTh PAa3NIMYHBIX BEIIECTB. JEKTPOHHAs
IIPOBOIUMOCTH TBEP/BIX METAIJIOB. 3aBUCHMOCTH CONIPOTHBIICHHS METAJIIOB OT
TemnepaTypbl. CBepXIIPOBOIUMOCTb.

OnexTpuueckuil Tok B Bakyyme. CBOMCTBa 3JIEKTPOHHBIX ITyYKOB.

[omynpoBoHUKH. CobGcTBeHHas U TIpUMecHast MPOBOIUMOCTh
noxynpoBoguukoB.  CBoiictBa  p—~n-mepexona.  [loaynpoBomHHKOBBIE
pUOOpHI.

ONeKTpUUECKUil TOK B JEKTPOJIUTAX. DIEKTPOIUTHUECKAs TUCCOIHAIUS.
Dnektponus. 3akoHsl Papanes A HNEKTPOIN3a.
OnexkTpuueckuid TOK BTazax. CaMOCTOATENbHBIH U HECAMOCTOSTEIbHBIN
paspsa. PasindHble TUIIBI CAMOCTOSTENBHOTO paspsaa. Monnus. [Tna3ma.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHeHue. Ta30pa3psaHbIC
JIAMIIbI, 3JIEKTPOHHO-JTyueBasi TpyOKa, MOJyNPOBOJAHUKOBBIE TMPUOOPHI: TUO,
TpaH3UCTOp, (OTOAMOJ, CBETOAMOJN; TajbBaHWKA, papUHUPOBAHHE MEMH,
BbITIJIaBKa aJIIOMUHUS, DJICKTPOHHAS MUKPOCKOIIHA.
Hemoncmpayuu
3aBUCUMOCTh COIMPOTUBJICHUA METAJIJIOB OT TEMIICPATYPhI.
IIpoBOAMMOCTE JIEKTPOJIUTOB.
3axoHsI tekTponnia Dapanes.
HckpoBoii pa3psia U IPOBOAUMOCTb BO3/yXa.
CpaBHeHI/Ie MMPOBOAUMOCTHU METAJIJIOB U MOJTYIIPOBOJHUKOB.
OmHOCTOPOHHSS MPOBOAUMOCTH IUOJA.
Yuenuueckui saxcnepumenm, nadopamopnuvie pabomel, RPAKMUKYM
HaGmonenue anektponusa.
W3mMepeHue 3apsaa 0JTHOBAJEHTHOTO HOHA.
HccrnenoBanne  3aBHCHMOCTH  CONPOTHUBICHHA  TEPMOPE3UCTOpAa  OT
TEMIIEpPaTypBbl.
CHATHE BOJIbT-aMIIEPHOUN XapaKTePUCTUKU AUOA.

®U3NYECKHAMN MPAKTUKYM

CrnocoObl  M3MEpeHUs (PU3MYECKHX BEJMYUH C HCIIOJIB30BAaHUEM AHAJIOTOBBIX
1 I(POBBIX M3MEPUTEIBHBIX MPHOOPOB U KOMIBIOTEPHBIX JIATYUKOBBIX CHCTEM.
AOGCOIIOTHBIC ¥ OTHOCHUTEIIBHBIC TOTPEITHOCTH U3MEPECHHUH (DU3HYECKUX BEITMYMH.
OreHKa rpaHuUI] IOTPEIIHOCTEN.

IIpoBeneHne KOCBEHHBIX M3MEpPEHUH, HCCIENOBaHUI 3aBUCUMOCTEH
(U3MYeCKUX BEIMYUH, MPOBEPKA MPEIJIOKCHHBIX TUIOTE3 (BBIOOP U3 pador,
ONHMCAHHBIX B TEMaTHYECKUX  paszlenax «YUEHHYECKHH  DKCIEPUMEHT,
nabopaTopHble paboThl, IPAKTUKYMY).



MEXITPEJJMETHBIE CBSA3H

W3yyenne «kypca ¢usukn yrmyonéHHoro ypoBHs B 10  kiacce
OCYIIECTBJIIETCSI C YYETOM COJAEp’KATEIbHBIX MEXKIPEIMETHBIX CBs3el C
KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMHUH, I'eorpaduy U TEXHOJIOTHH.

Meosicnpeomemusle noOHAmMUA, CEAZAHHbLIE C U3YUCHUEM MENO0006
HAyuH020 RNO3HAHUA: SIBICHWE, HaydHbI (akT, TUnoresa, QGU3NIECKas
BEJIMYMHA, 3aKOH, TEOpUs, HAOJIOAEHHE, OSKCIIEPUMEHT, MOJIEIHPOBAHHUE,
MOJIeb, M3MEpPEHHE, IOTPEUIHOCTH HW3MEpEHUH, W3MepHUTeNIbHbIE TPHOOPHI,
uudposas madopatopusi.

Mamemamuxa: Pemienue cuctembl ypaBHeHuH. JluHeWHast (QyHKIWA,
napabona, runepbona, ux rpaduku U cBoiicTBa. TpuroHoMeTpHyeckue
byHKIMH: CHHYC, KOCHHYC, TaHT€HC, KOTAaHTEHC; OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOphI M UX MPOEKUMH Ha OCH
KOOpJAMHAT, CII0’)KEHHE BEKTOPOB.

Buonozua: MexaHn4ieckoe JBIKEHUE B )KUBOI npupoze, audpdysusi, ocMoc,
TEIUIOOOMEH JKUBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHHE OKpY’KaroleH
Cpeabl, YTHIM3alusl OHOOPraHNYECKOro TOIIMBA JUIS BBIPAOOTKH «TEIJIOBOWY
U 3JEKTPOIHEPIHH, MOBEPXHOCTHOE HATSIKEHHE M KalWUIApPHBIC SBICHUSA B
MIPUPOJIE, HEKTPUIECKHE SBICHUS B )KUBOH IIPUPOJIE.

Xumusn: TUCKPETHOE CTPOCHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, IMONydeHHe HaHOMAaTepHaJoB, TEIUIOBBIE CBOICTBA
TBEPIBIX TEIL, )KUAKOCTEH U ra3oB, XUIKUE KPUCTAIUIbL, MIEKTPUUECKUE CBOMCTBA
METaJUIOB,  DJIEKTPOJMTHYECKas  JIUCCOIMANMS, TajbBAaHWKA, SJIEKTPOHHAS
MHKPOCKOIIHS.

Teozpagpus: BnaxxHOCTH BO31lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozusn: npeoOpa3oBaHe ABWKCHUN C UCTIONBb30BaHHEM MEXaHH3MOB,
y4€T CYXOro M JKHJIKOTO TpPEHHUS B TEXHHKE, CTaTH4YEeCKHE KOHCTPYKIHU
(KpOHIITEWH,  pemeTyaTble  KOHCTPYKIMM),  HCIOJb30BAaHHE  3aKOHOB
COXpaHEHWS MEXaHUKM B TEXHHUKE (THPOCKOI, BOJAOMET M T.I.), JBUTaTelh
BHYTPEHHEI0 CrOpaHHs, TmapoBas TypOuWHa, OBITOBOH  XOJNOAWIBHUK,
KOHJIUITNOHEP, TEXHOJIOTUU
MOJyYeHHUsI COBPEMEHHBIX MAaTEpHaNoB, B TOM 4YHCIE HAHOMAaTePHAIOB, H
HaHOTEXHOJIOTHH, ANIEKTPOCTaTHIECKas 3aImmura, 3a3eMJICHHE
ANEKTPOIPUOOPOB, Ta30pa3psAOHBIC JaMIBI, MOIYIPOBOIHUKOBEIE MPUOOPEI;
rajJbBaHMKA.

11 kaace
PA3JEJ 4. 9JIEKTPOJIUHAMUKA
Tema 4. MarauTHoe moJie

B3amMopeiicTBHe  MOCTOSHHBIX ~ MarHWTOB W NMPOBOJHUKOB  C TOKOM.
MarnutHoe nosie. BekTtop MarHuTHOM MHAYKIUHU. [IpuHIUI Cyneprno3uiuu



MAarHUTHBIX 110JIeH. JINHUM MarHUTHOW MHAYKIUH.

MarHuTHOE I0JIe IPOBOAHUKA C TOKOM (TIPSIMOTO IPOBOJIHHKA, KATYIIKH U
KpyroBoro Butka). OnsIT DpcTena.

Cuna Amnepa, e€ HanpaBJIeHHE 1 MOIYJIb.

Cuna JlopeHma, e€ HampaBJICHHE U MOAYNb. JIBIKeHHWE 3apsDKCHHOMN
JaCTHIBI B OAHOPOAHOM MarHUTHOM nosne. Pabota cuner Jlopenna.

MarnuTHO€ 1oje B BemecTse. PeppoMarHeTHKy, napa- U AMaMarHeTHKH.

Texnuueckue ycmpoucmea u mexHoao2uueckue npoyeccvl. TPUMEHEHHE

MTOCTOSTHHBIX MarHuTOB, AJIEKTPOMArHUTOB, TeCTep-MyJIbTUMETD,
ANEKTPOABHUTATENh SIKOOH, yCKOPHUTENH JIEMEHTAPHBIX YaCTHII.
JHemoncmpayuu

KapTrHa n1MHWH WHIYKIMA MAarHATHOTO IOJIS TMOJIOCOBOTO U MOIKOBO-
00pa3HOTO MOCTOSTHHBIX MarHUTOB.
KaptuHa nuHAH MarHATHOH WHAYKIUH TOJNS JIUHHOTO —TPSIMOTO
MIPOBOTHIKA U 3aAMKHYTOTO KOJIBIIEBOTO MPOBOJHHUKA, KATYIIIKH C TOKOM.
BsanmoneiicTBre ABYX MPOBOTHIKOB C TOKOM.
Cuna Amnepa.
[HeiictBue cuibl JIopeHIa Ha MOHBI 3JIEKTPOIHTA.
Habnronenune nBmkeHUs IydKa JIEKTPOHOB B MATHUTHOM IIOJIE.
[punTII IeCTBUS AIIEKTPOU3MEPUTEITHHOTO npudopa
MarHUTORJIEKTPHICCKON CHCTEMEI.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomut, RPAKMUKYM
HccnenoBanrue MarHUTHOTO IOJISI IIOCTOSIHHBIX MArHUTOB.
HccrenoBanne CBOWCTB peppOMarHeTHKOB.
HUccrenoBanne OeWCTBUS MOCTOSHHOTO MarHUTAa Ha PAMKY C TOKOM.
Wsmepenue cuiiel AMmepa.
Wzydenue 3aBHCUMOCTH CHIIBI AMITEpa OT CHIIBI TOKA.
OmnpeneneHre MArHUTHOW MHIYKIIMHA Ha OCHOBE H3MEPEHUS CIITBI AMIIepa.

Tema 5. DjieKTPpOMATHUTHASL MHAYKIMS

SIBneHue daeKTpOMarHUTHOM MHAYKUUHU. [lOTOK BEKkTOpa MAarHUTHOM
naaykuun. OJIC uHayknuu. 3aKOH 3J€KTpOMarHuTHod uHAaykuuu Dapanes.
Buxpesoe anexrpudeckoe nose. Toxu Dyxo.

OJIC MHAYKIUU B IPOBOJHUKE, ABWKYILIEMCA B OJHOPOAHOM MAarHUTHOM
HoJe.

IIpaBuio Jlenua.

WNupyxtuBHOCTh. KaTymika HMHOIYKTUBHOCTH B LIEMU IOCTOSHHOTO TOKA.
Ssnenne camounaykuun. 3J1C caMOUHIyKINU.

OHeprusi MarHUTHOT'O MOJIs KATYLIKH C TOKOM.

ONeKTpOMarHUTHOE MOJIeE.

Texnuueckue ycmpouicmsea u mexHonro2uieckue npoyeccol: UHIYKIHOHHAS
nedb, COJCHOUJ, 3alUTa OT MIEKTPU3ALUU TeNl NPHU ABWKEHUH B MATHUTHOM
noje 3eMIu.

Jemoncmpayuu



HaGmonenne SBIeHMS 3JEKTPOMArHUTHON WH T KITHH.
UccrenoBanne 3aBucumoctd DJIC MHAYKIHH OT CKOPOCTH W3MEHCHHS
MAarHUTHOT'O ITOTOKA.
IIpaBuno Jlenua.
[Nagenne MarauTa B aJJIOMHHHAEBOH (METHOH) TpyOe.
SIBneHNe CaMOWHAYKITHH.
UccrenoBanme 3aBucumoctt OJJIC  CaMOMHOYKIMH OT CKOPOCTH
M3MCHEHUS CHJIBI TOKA B IICIIN.
Yuenuueckuit axcnepumenm, nabopamopnsie pabomeul, RPAKMUKYM
1. UccnenoBanue sIBICHUS 3JIEKTPOMarHiTHOM HHAYKLIMH.
2. OnpenerneHne HHAYKIUH BUXPEBOTO MarHUTHOTO TTOJIS.
3. UccnenoBanne SBICHUS CAMOWHIYKITHH.
4. COopka MOIEIH IeKTPOMarHUTHOTO TeHepaTopa.

PA3JIEJI 5. KOJIEBAHUSI 1 BOJIHBI
Tema 1. Mexannueckune KoJie0anus

Konebarenphas cuctema. CBOOOAHBIC KOJICOAHUS.

lapmonnueckue konebanus. Kunematndeckoe u TMHAMUYECKOE OMHUCAHHE.
DHepreTudeckoe OIMHUCAHHE (3aKOH COXPAHEHUS MEXaHWYECKOW JHEPIun).
BbIBO JIMHAMHYECKOTO ONWCAHWS TapMOHMYECKMX KOJICOAaHHN U3 WX
OHEPIreTUYCCKOr0 1 KHHEMATUYCCKOTO OITMCaHUA.

Awmiuintyna u ¢asza konebanuit. CBSA3p aMIUTUTYZAB! KOJEOAHUIT MCXOIHOM
BEITMYMHBI C aMIUTUTYJaMH KOJIeOaHUu €€ CKOPOCTH U yCKOPEHUSI.

[Tepnon u uyactota koznebanuid. Ileprom Mambix CBOOOAHBIX KOJEOAHUIN
MaTeMaTHYeCcKoro MasTHHKa. [leprox cBOOOAHBIX KoyieOaHU NPYKUHHOTO
MasTHHUKA.

Ilonatne o 3aryxaromux KoyebaHuAX. BBIHy)XIeHHbIE KoJeOaHUs.
Pe3onanc. PesonancHas xpuBas. BiusHue 3aTyXaHus Ha BHJ PE30HAHCHOM
KpUBOH. ABTOKOJICOaHUSI.

TexHuueckue ycmpoiicmea u mexnoao2uieckue npoyeccvl: METPOHOM, JaCHl,
Ka4eln, My3bIKaJIbHbIE HHCTPYMEHTEHI, ceficMorpad.

Hemoncmpayuu
3amuce K0J1e0aTeIbHOIO IBHKEHHS.

HaGmroneHre HEe3aBUCUMOCTH TIepHo/ia MallbIX KOJIeOaHWH rpy3a Ha HUTH OT
AMILUIATY IBI.

HccnenoBanme 3aTyxaromux KoJeOaHUH M 3aBUCUMOCTH TEpHOJIa CBOOOTHBIX
KoJIeOaHUH OT COMPOTUBICHUS.

HccrnenoBanne KomebaHWH Tpy3a Ha MAcCHUBHOH TPYKHHE C IENbIO
(opMupoBaHHS TIpEACTaBICHUH 00 WIeabHOW MOIETH MPYKUHHOTO
MAasTHHKA.

3aKoH COXpaHeHHs YHEPTUHU MPH KOJIeOaHNIX Tpy3a Ha MIPYKHUHE.



HccnenoBanme BBIHYKISHHBIX KOJCOAHHH.

Habmronenune pezonanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomaul, nPaKmuKym

Wsmeperne mnepuoga CBOOOTHBIX KOJNEOAHWH HHUTSHOTO W MPYXUHHOTO
MasITHUKOB.

Wzydenne 3aKOHOB IBIDKEHIS TeNa B X0/1€ KOoJIeOaHUH Ha yIIPyTroM II0ABece.

Wzydenne OBIKEHISI HUTSHOTO MasTHHKA.

[Ipeobpa3oBanue SHEPTUU B IPYKUHHOM MAasTHHKE.

HccrnenoBanne yOBIBaHUS aMIUTHTYIBI 3aTYXAIOIINX KOJICOaHUH.

HccrenoBanne BEIHYKICHHBIX KOJICOAHHIA.

Tema 2. DileKTPOMATHUTHBIE KOJIe0aHUS

Konebarenbhpiii  koHTYp. CBOOOJHBIC 3JIEKTPOMATHUTHBIC —KOJCOAHHS
B UJIealIbHOM KoJiebaTenbHOM KoHType. @opmyna Tomcona. CBs3b aMILIUTY b
3apsiia KOHJeHcaTopa ¢ aMIUTUTYA0H CUIIBI TOKa B K0Je0aTeIbHOM KOHTYpE.

3aKOoH COXpaHEHUs SHEPTHH B UACATBHOM KoleOaTeIbHOM KOHTYpE.

3aryxaromme 3JIEKTPOMAarHuTHbIE KoseOaHusl. Brinyx)neHHbIE
3JIEKTPOMArHUTHBIC KOJICOaHUS.

Ilepemensbrii TOK. MOIIHOCTh TMEPEMEHHOIO TOKa. AMIUIUTYAHOE
U JISHCTBYIOIEE 3HAYCHUE CHJIBI TOKa WM HANPSHKCHUS] NPU PAa3IHMYHON popme
3aBHCHUMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouzaneHbIM TIepeMEHHBI TOK. Pe3ucrop, KOHIEGHCATOp | KaTyIlKa
HMHIYKTUBHOCTH B IIETTH CHHYCOHWJAIBHOTO MEPEMEHHOTO TOKa. Pe3oHaHC TOKOB.
Pe3onaHc HanpsikeHU.

Wneanbueiid  Tpanchopmarop. I[IpousBoacTBo, mnepenadya u nmorpediIeHHe
3JIEKTPUYECKOM SHEPTUU.

OKOJIOTHYECKHE PUCKH TPH MPOM3BOJACTBE 3NeKTposHeprun. KymbTypa
HCTIONIb30BAHUS HJIEKTPOIHEPTHH B TOBCEAHEBHOI KHU3HU.

Texnuueckue ycmpoiicmea u mexHoio2uieckue npoyeccyl: dMEKTPUIECKUN
3BOHOK, T€HEpaTOp NMEePEeMEHHOI0 TOKa, IMHUHU JIEKTpoIepeiay.

Hemoncmpayuu
CBOOOAHBIE AIIEKTPOMArHUTHEIE KOJICOaHuS.
3aBUCUMOCTh YaCTOTHI CBO60}1HBIX Koae0aHuii oT WHAYKTUBHOCTH U EMKOCTH
KOHTYDA.

OcuIorpaMMBbI 3IEeKTPOMarHUTHBIX KOJIeOaHui.

I'erepaTop He3aTyXaroOMMX JIEKTPOMArHUTHBIX KOJeOaHUH.

Moens 3JeKTPOMarHUTHOTO TeHEepaTopa.

BrIHyXIeHHBIE CHHYCOHMABEHBIE KOJICOaHMS.

PeSI/ICTOp, KaTymkKa HWHAYKTUBHOCTH W KOHACHCATOP B HEMKW TIEPEMEHHOIO
TOKa.

Pe3oHanc 1mpu 1nocinenoBaTENbHOM — COEAMHEHUH PE3UCTOPA, KaTyIIKH
MHIYKTUBHOCTH M KOHJEHCATOpa.

YCTpOHCTBO M IPHHIIMIT ASHCTBHSI TpaHchopmaTopa.



Mogens TMHAN 37IEKTPONEpEaadH.

Yuenuueckuii sxcnepumenm, nabopamopuuvie padomaul, nPAKmMuKym
Wzydenne Tpancopmaropa.

HccnenoBanne IEepeMEHHOTO TOKa Yepe3 IOCIEIOBAaTEIbHO COEANHEHHBIE
KOHJICHCATOP, KaTYIIKy W PE3UCTOP.

HaOmonenue 3eKTpOMarHUTHOTO PE30HAHCA.

HccnenoBanne pabOThl HICTOYHUKOB CBETA B LIETIH IIEPEMEHHOTO TOKA.

Tema 3. Mexanndeckue H 3JIeKTPOMArHUTHbIE BOJIHBI

MexaHnyeckre BOJIHBI, YCJIOBUSI HX pacnpocTtpaHeHus. [lonepeunsie
1 MPOJOJbHBIC BOJIHBI. Hepuog:[, CKOPOCTBb pAacCIIpOCTPaHCHUA U NJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpPaKeHHUE, MPEJOMIICHHE, MHTep(hEepEHLMS
u mudpaxims.

3Byk. CkopocTh 3ByKa. [ poMKoCTb 3Byka. BricoTa ToHa. TemOp 3ByKa.
[ITymoBoe 3arpsi3HeHHe OKpY’KaroIiei Cpeibl.

BHCKTpoMaFHI/ITHI)Ie BOJIHBL. Y CIOBUS H3JIYUYCHUSA DIICKTPOMArHUTHBIX
BOJIH. B3anmuas OpucHTaIUsA BEKTOPOB, B 3J'IeKTpOMaI‘HHTHOﬁ BOJIHC.
CaolicTBa QJICKTPOMArHuTHBIX BOJIH: OTPAXKCHUC, MPCITIOMIICHUEC, TOJISIpU3alu,
uHTepdepeHnns 1 AUppaKIys.

IIxama QJICKTPOMArdHuTHBIX BOJIH. HpI/IMeHeHI/Ie QJICKTPOMArdMuTHBIX BOJIH
B TEXHHKE U OBITY.

IIpuHuMne! paguocss3u U TeneBuacHus. Paguonokanuys.

OJIeKTpOMarHuTHOE 3arpsI3HEHNE OKPYXKAroIIeil CpeIbl.

Texnuueckue ycmpoiicmea U NPAKMuyecKkoe npuMeHenue. My3bIKaJbHbIE
MHCTPYMEHTBI, pazap, paJuonpuéMHHUK, TeJIeBU30p, aHTeHHa, Teaedon, CBY-
T€4Yb, YJIbTPa3ByKOBasd JUArHOCTUKA B TEXHUKE U MEAUITUHE.

Hemoncmpayuu

OO6pa3zoBaHue U pacpOCTPAHEHNE MOTIEPEYHBIX U MPOJIOIBHBIX BOJH.

Kosnebmomeecs Te10 Kak HICTOUHHUK 3BYKa.

3aBHUCUMOCTH JUJIMHBI BOJIHBI OT YaCTOTHI KoJIeOaHU.

Hal6mronenne oTpakeHus U MPeTOMIIEHUST MEXaHUIECKUX BOJIH.

Habmonenne naTepdepeHn 1 Audpaxn MEXaHHIeCKUX BOJTH.

AKyCTHYECKHI PEe30HAHC.

CBoiicTBa yIbpTpa3ByKa U €r0 NPHUMEHEHHE.

HabmioneHne CBSI3M TPOMKOCTH 3ByKa H BBICOTHI TOHA C aMIUTUTYHOI

W 9aCTOTOH KOJIeOaHMHA.

HccnenoBanue  CBOMCTB — 3JEKTPOMAarHUTHBIX ~ BOJIH:  OTPa)KEHUE,

TpeJIoMIICHHUE, TOPU3aIHs, AudpaKiws, HHTepPepeHIHs.

O6HapyxeHrne HHPPAKPACHOTO U YIbTPa(HUOIETOBOTO U3ITyICHUH.
Yuenuueckuii sxkcnepumenm, nadopamopnuvie pabomul, NPAKMUKYM

M3yuenne mapamMeTpoB 3ByKOBOM BOJIHBI.

W3yueHnne pacnpocTpaHEHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPaHCTBE.



Tema 4. OnTuka

IIpsiMosinHENHOE paclIpOCTpaHEHHUE CBETA B OAHOPOAHOM cpeze. Jlyu cBerta.
ToueuHsIil HICTOYHHK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpaXXCHHs cBeTa. llocTpoeHne W300pakeHMIA
B IUTOCKOM 3epkane. Ceprdeckre 3epkaa.

[Ipenomnenne cBeTa. 3aKOHBI TPENOMIICHUS cBeTa. AOCOMIOTHBIN ITOKa3aTelb
npenoMieHust. OTHOCHTENBHBIM MOKa3aTeldb MpeloMiIcHHsA. [locTOSHCTBO
YacTOTBl ~ CBETAa M COOTHOLIGHWE  JUIMH  BOJIH TP TIEpexone
MOHOXPOMAaTHYECKOTO CBETa Yepe3 IPaHMILy pa3zena ABYyX ONTHYECKHX CPE].

Xon myueit B mpusme. ducnepcust cBera. CIOXKHBIA COCTaB Oeloro cpera.
Lser.

[NonmHoe BHyTpeHHee oTpakeHHe. lIpenenbHbBIH yYroil MOJHOTO BHYTPEHHETro
OTpaXECHHUS.

CobOuparoniyie ¥ paccemBaromue JHH3BL. ToHKas nmH3a. DokycHoe
paccTosiHHEe | ONTHYECKas CHIa TOHKOW JIMH3BL. 3aBHCHMOCTH (POKYCHOTO
paccTosTHNS TOHKOW c(hepndecKor JHH3BI OT €€ T€OMETPHH M OTHOCUTEIBEHOTO
TIOKa3aTeIIsl PETOMIICHUS.

®opMyIia TOHKOH JIMH3bI. Y BEJIMYEHHE, JaBAEMOE JIUH30M.

Xopx myda, TPOMIEINIEr0 JHMH3Y IOJ HPOM3BOJBHBIM YITIOM K €€ TJIaBHOU
ormrmyeckoii  ocu. [locTpoeHme W300paKeHMH TOYKH W OTpe3Ka MPSIMOM
B COOMPAIOIINX M PACCENBAIOIINX JINH3aX U UX CHCTEMaXx.

Onruueckue npubopsl. Paspemaromas crocodHocTh. [1a3 kak onTuueckas
cucreMa.

[Ipenensl MPUMEHUMOCTH TEOMETPUIECKON OIITHKH.

BonHoBast ontuka. WHtepdepenums cBera. KorepeHTHBIE HCTOYHHKH.
VYcnoBust HaOMIONEHHS MaKCHMYMOB W MHHHMYMOB B HHTEp(EpeHIIMOHHOH
KapTHHE OT JBYX KOTE€PEHTHBIX HCTOYHHMKOB. [IpHMephl KilacCHYecKHX
UHTEP()EPEHINOHHBIX CXEM.

Judpaknust ceera. JudppaknuoHHas pemérka. YcioBue HaOIIOICHUS
IJIABHBIX MAaKCHMyMOB IIpM TaJICHUM MOHOXPOMAaTHYeCKOro CBEeTa Ha
JT(ppaKINOHHYIO PEIIETKY.

[Monsipuszanus ceera.

Texnuueckue ycmpoﬁcmea u mexrnojocudecKkue npoyeccwul: OYKH, JIyla,
nepycKoI, (hoToanmapar, MUKpOCKOII, TPOSKIIMOHHBIH anmapar, IpOCBETICHUE
OIITHKH, BOJIOKOHHAs! ONITHKA, TU()PAKIMOHHAS peIIETKa.

Jemoncmpayuu

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBanue npegomieHus cBeTa.

HaGmonenue nostHOro BHYTPEHHETO OTpakeHHsl. MoJienb CBETOBOA.
HccnenoBanne Xoaa CBETOBBIX IIyYKOB dYepe3 IUIOCKONApaJUIEIbHYIO
IUIACTUHY U TIPU3MY.

HccnenoBanne cBOWCTB N300pakeHUH B IMH3AX.

Mopzenn MEKpPOCKOIIa, TEJIECKOTa.



HaGmronenne naTepdepeHnum cBera.

Ha0mroneHne IBETOB TOHKUX IUIEHOK.

Habmronenune qudpaknnm cera.

Wzydenne qudpakimoHHON peméTKy.

Habmronenne mudpakinoHHOTO CIIEKTpa.

Habmronenune nmucrepcun cBeTa.

Habmronenune momsipu3anny cBera.

[IpuMeHeHNEe TOIAPOUIOB IS H3YICHUS MEXaHMUCCKIX HAIIPSDKCHHMH.
Yuenuueckuit axcnepumenm, nabopamopnsie pabomeul, RPAKMUKYM

W3mMepeHne moka3aTels IpeIOMICHHS CTEKIIA.

HccrenoBanne 3aBHCHMOCTH (DOKYCHOTO PAacCTOSHHUS OT BemiecTBa (Ha

pUMepe YKAIKUX JIHH3).

Wzmepenne GpoKkyCHOTO pacCTOSHHUS PACCEHBAIOIINX JIHH3.

[Nomyuerne M300paKeHUS B CHCTEME M3 TUIOCKOTO 3epKajia U JIMH3EL.

[Nomyuenne N300paXeHUS B CHCTEME U3 ABYX JIFH3.

KoncTpynpoBan#e TeIeCKOMMISCKAX CHCTEM.

Habmronenne mudpakunu, nHTEpGEPEHINN U TONSIPU3AINA CBETA.

Wzydenne monsApuU3allidl  CBeTa, OTPaXEHHOTO OT IIOBEPXHOCTH

TIDJICKTPHKA.

W3ydenne naTepepeHINI Ta3epHOTO M3ITyUCHIS Ha IBYX HICISIX.

Habmronenune mucniepcun.

Habmronenue u uccnenoBanne AUGHPaKIIMOHHOTO CIIEKTPA.

W3MepeHne UTHHBI CBETOBOM BOIJTHBL

[MomyueHne  cIeKTpa  W3IIyYeHHs  CBETOAHMONA  MPH  HOMOIIH

TU(PPAKINOHHON PEIIETKH.

PA3JIEJI 6. OCHOBBI CIELIMAJIBHOM TEOPUA
OTHOCHUTEJIBHOCTH

'panunpl  mpUMEHMMOCTH — KilaccMuecko — mexaHuku.  IlocTynaTel
CHeL[HaHBHOf/'I TCOPUU OTHOCUTEIILHOCTH.

IIpocTpancTBeHHO-BpeMeHHONH HWHTepBai. IIpeoOpazoBanust Jlopenma.
YcnoBue mpUIMHHOCTH. OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMensieHHe
BPEMEHHN U COKPAIICHUE JJITMHBI.

DHeprust ¥ UMITYJIbC PEIATUBUCTCKOMN YaCTHIIHL.

CBsI3b MacCHI C HEPTHEN U UMITYyJIECOM PEISTUBUCTCKON YaCTHIIBL. JHEPTHA
TTOKOSI.

TexHuueckue ycmpoiicmea U mexHoio2udeckue npoyeccuvl. CITyTHUKOBBIC
NPUEMHMKY, YCKOPUTEIH 3apSyKEHHBIX YaCTHULL.

Yuenuueckuit axcnepumenm, nabopamopnuvie pabomeol, RPAKMUKYM

OmnpeneneHrne WMITyJIbCa W DHEPTUM  PENATHBUCTCKHX dYacTul (10
(dhoTorpadusiM TpEeKOB 3apsHKEHHBIX YaCTHI] B MATHUTHOM II0JI€).

PA3JIEJI 7. KBAHTOBAS ®U3UKA



Tema 1. KopnycKyJsipHO-BOJHOBOM 1yaJIu3M

PaBHOBecHOE TemIoBOe M3NMydeHHE (M3ITydeHHE aOCONIOTHO YEPHOTO Tela).
3akoH cMmemieHns Buna. ['mnotesa [Inanka o kBaHTax.
®DOTOHBL. DHEPTHS U UMITYJIEC (POTOHA.
®orosdpdexr. OnbiTel A. I'. Ctonerosa. 3akonsl potodddexra. YpaBHeHHE
OntamTeitHa 118 GoTorddexra. «KpacHas rpannnay hororddexra.
JlaBnenne cBera (B UYACTHOCTH, JaBJieHHE CBeTa Ha aOCOIOTHO
MOTJIOIIAIONIYI0 ¥ a0CONIOTHO — OTPAXKAIOIIYI0  MOBEPXHOCTH).  ONBITHI
I1. H. JIeGenesa.
Bonnossle cBoiicTBa yactuu. Bonnbl ne bpoiins. Jnuna Bonnel ne bpoits
U pa3Mepsl 001acTH JIOKaIM3alMK JABMDKYyIIeHcs: dacTunbl. KopryckymsipHo-
BOJIHOBOH Ityanu3M. JAu(pakiust 3JIEeKTPOHOB Ha KPHUCTAJIaXx.
Criermndrika m3mepernii B MUKpomupe. COOTHOIICHHST HEOTPEACIEHHOCTEH
[eiizen6Oepra.
Texnuueckue ycmpoucmea u mexHoI02U4ecKue npoyeccvl: CIEKTPOMETD,
¢doTosneMeHT, (POTONATUNK, TYHHENBHBI MHKpPOCKOI, COJHEYHas Oarapes,
CBETOJIHOI.
Jemoncmpayuu
®oT03(PeKT Ha YCTAaHOBKE C IMHKOBOM IIIACTHHOM.
HccmenoBanne 3aKOHOB BHEITHETO (PoTOAPEKTa.
HccnenoBanne 3aBUCHMOCTH  CONPOTHBIICHHS — IIOJYIIPOBOAHUKOB  OT
OCBEIIEHHOCTH.
CeToauo.
Conneunas OGarapest.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomeol, NPAKMUKym
Hccnenosanue goTopesucropa.
W3zmepenne nocrosiHHOM [1nanka Ha ocHOBe nccinenoBaHus GpoTodddekra.
HccnenoBanne 3aBUCUMOCTH CHITBI TOKA Yepe3 CBETOAMO] OT HANPSDKEHNUS.

Tema 2. ®Pu3uka aToma

OmBITHI IO MCCIIEI0BAHUIO CTPOeHUS aToMa. [imaHeTapHas Moxens atoMa
Pezepdopna.

Ioctynater bopa. M3nyuenne u morsomieHne (OTOHOB IpU Iepexoje
aToMa C OJTHOTO YPOBHS PHEPTUH HA APYTOH.

Buper criektpoB. CriekTp ypoBHEH 3HEpTHu aToMa BOAOPOA.

CrioHTaHHOE ¥ BBIHYKJIEHHOE W3MyueHue cBera. Jlazep.

Texnuueckue ycmpoiicmea u mexHono2udecKue npoyeccyi: CreKTpaIbHbIA
aHann3 (CIIEKTPOCKOIT), Ja3ep, KBAaHTOBBIH KOMITBIOTED.

JHemoncmpayuu

Mogens ombita Pesepdopra.

HaGronenne TMHEHYIaThIX CIIEKTPOB.

YerpoiicTBO U AeicTBUE CUETUMKA MOHU3UPYIOLIUX YaCTHII.



OmnpeneneHue JUINHBI BOJIHBI JTa36PHOTO U3ITyYECHUSL.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomaol, nPAKMuKym

Habnronenune niHEHYaTOr0 CIEKTpa.

HccnenoBanue  CHEeKTpa  pa3pekEHHOTO  aTOMapHOTO  BOJOpOza
1 M3MepeHne NoCTOsTHHON Prnbepra.

Tema 3. @u3nKa aTOMHOTO AP U JIeMEHTAPHBIX YACTHII

Hyxmnonnas moxens sapa I'eiizenbepra—IUlBanenko. 3apan sapa. Maccosoe
yucio siapa. 3oromnsl.

PagmoaktiBHOCT. Anb(da-pacman. DIEKTPOHHBIH U MO3UTPOHHBIA OeTa-
pacman. ['amma-u3irydenue.

3aKOH paJMOaKTHBHOTO pacnajga. PaanoakTHBHBIE HM30TONBI B IPUPOIE.
CBolicTBa HOHU3HMPYIOIIETO U3Iy4YeHHs. BinsHue painoakTHBHOCTH HA JKUBBIC
opranm3Mel. EctecTBenHbIH (OH m3mydenus. Jo3umerpus.

DOHeprusi cBsA3U HyKJIOHOB B siipe. SnepHble cuibl. Jledext Maccol sapa.

Snepuble peakuuu. JlenmeHne u cMHTE3 siAep.  SlmepHBIE  pPEaKTOPEI.
[TpoGmems! ynpaBisieMOro TEPMOSAEPHOTO CHHTE3a. DKOJIOTHYECKHE aCIICKThI
Pa3BUTHS AOCPHON SHEPTETUKH.

MeToBl perucTpaliiy 1 NCCIIEIOBAHMS 3JIEMEHTAPHBIX YaCTHII.

@DyHIaMeHTaNbHBIC B3aWMOICHCTBHSA. bapHOHBI, ME30HBI U JIEITOHHI.
IMpencraBnenne o CrangapTHOM Moaenn. KBapK-TirtooHHast MOJIETb a/IpOHOB.

®uszuka 3a npenenamu CranpapTHod moaenu. TéMmHas Matepus W TEMHas
SHEPTHA.

EnuncTBO r3nveckoi KapTHHBI MHPA.

Texnuueckue ycmpoiicmea u mexHoao2uuecKue npoyeccyl: JTO3UMETD,
Kamepa BuibcoHa, sEpHBIH peakTop, TEPMOSICPHBIA pEaKTop, ATOMHAs
60M0a, MArHUTHO-PE30HAHCHAS! TOMOTpa(UsL.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomeol, NPaKMuKym
HccrenoBanne TpekoB 9acTHIl (IO TOTOBEIM (poTorpadusim).
HccnenoBanne paguoakTHBHOTO (JOHA C HCTIOJIB30BAHUEM JTO3UMETPA.
W3yuenne nornomieHus 6era-4acTHIl aTFOMUHUEM.

PA3JIEJ 8. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKU

Oramnbl PasBUTHSA aCTPOHOMHHU.  [IpHUKIagHOE W MHPOBO33PEHYECKOE
3HAYCHUEC aCTpOHOMI/II/I. HpHMeHI/IMOCTB 3aKOHOB q)I/I?:I/IKI/I JJIAA 06’b$ICHeHI/I${
MIPUPOBI KOCMHYECKHUX OOBEKTOB.

MeTOJlI)I aCTpOHOMI/I‘-IeCKI/IX HCCHeﬂOBaHHﬁ. COBpeMeHHBIe OIITUYECCKHUEC
TEJICCKOIIBI, PAJHOTEIECKOITBI, BHEATMOC(EpHAst aCTPOHOMHUSL.

Bun 3Bé3mnoro Heba. Co3Besnmus, spKue 3BE3MBI, TUIAHETHI, UX BUIUMOE
JBIDKCHHE.

CosHeyHast cucTeMa.

Conname. ConHeyHas akTHBHOCTD. MicTounuk sHeprun CoHIIa U 3BE3].



3BE3/IBI, X OCHOBHBIC XapaKTEPHUCTUKH. J{narpaMMa «CIIeKTpaIbHBIN KIlacc
— CBETHMOCTb». 3BE3/IBI TNIAaBHOI 1OCIIEJ0BATEIbHOCTH. 3aBUCHMOCTh «Macca
— CBETHMOCTB» s 3BE3A TJIABHOM IIOCIEIOBAaTEIbHOCTH. BHyTpeHHee
ctpoeHne 3BE3x.  COBpEeMEHHBIE NPEICTABICHHS O MPOUCXOXKACHUH U
spomrory CoJTHIIA U 3BE311. DTalbl )KU3HH 3BE3I.

Mneunsrit [lyte — nama [amaktuka. [lonoxenne n nemwkenue ConHIa B
lanaktuke. Tunbl ranaktuk. Paguoranaktuku u kBazapbl. UEpHble ABIPHI B
SApax TalaKTHK.

Bcenennas. Pacmmpenne Bceemennoii. 3akon Xa06ma. Pasberanume
rasiakTuK. Teopust bonbioro B3psiBa. PenuKTOBOE H3IydeHHE.

MacmtabHas crpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie nmpobi1eMbl acTpOHOMHUH.

Yuenuueckue naoniooenus:

Habmonenus 38€31H0T0 HEOa HEBOOPYKEHHBIM I1a30M € HUCIIOIb30BAHUEM
KOMITBIOTEPHBIX THPHJIOKECHUH A ONpEACICHUs TOJIOKEHNS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOTro
MOyIIapHs U IPKUE 3BE3MbI.

HaGmionenust B teneckon JlyHbI, IJIaHeT, TYMaHHOCTEH W 3BE3JHBIX
CKOIUICHHH.

®U3NYECKHUN IPAKTUKYM

Crioco0b1 m3MepeHns (GU3NIECKUX BEUYMH C HCIIOIB30BAHUEM aHaJOTOBBIX
1 (POBBIX HM3MEPUTEIBHBIX TNPHOOPOB U KOMITBIOTEPHBIX JaTYHKOBBIX
cucteM.  AOCONIOTHBIE W OTHOCHUTENBHBIC  TOTPEIIHOCTH  H3MEPCHHU
¢usnaeckux BeanmyuH. OIEHKA TPaHUI] TOTPEITHOCTEH.

IIpoBeneHne KOCBEHHBIX H3MEPEHUH, HCCIENOBAaHUI  3aBUCUMOCTEH
(u3NIeCKUX BEIHYUH, MPOBEPKa IMPEUIOKEHHBIX THIIOTE3 (BBIOOp W3 pador,
ONHCAaHHBIX B TEMAaTHYECKUX  pa3genax «YUEeHHUECKHH  IKCICPUMEHT,
nmabopaTOpHEIE PaOOTHI, IPAKTHKYM).

OBOBHIAIOIEE ITIOBTOPEHUE

OO6o01IeHre 1 cucTeMaTH3allns COJEpKaHus pasieNioB Kypca «MexaHukay,
«MonekynspHas ~ pu3uka ¥ TEPMOAMHAMHUKAY, «DIeKTPOANHAMHUKAY,
«Konebanus u BomHBD), «OCHOBBI CHENHATHLHOW TEOPHH OTHOCHTEIHHOCTHY,
«KBanToBas pusnkay, « IMEMEHTH aCTPOHOMUU U aCTPODUIUKI.

Ponp  (GuU3MKM W aCTPOHOMHUH B DKOHOMHYECKOH, TEXHOJOTUYECKOM,
COIMAIIBHOW W ATHYECKOH cdepax MesITeTbHOCTH YeNOBEKa; pOJb H MECTO
(U3MKN W aCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTHHE MHpa; 3HAYCHHE
ONHMCATEIHbHOMW, CHCTEMAaTHU3UPYIONIeH, OOBSICHUTEIHLHOW U MPOTHOCTHYECKON
GyHKIUH (QU3UYEeCKON TEOpHHU; POJIb (PU3NICCKOW TeopuH B (HOpMHUpPOBAHUH
MIPEACTaBICHUH O PU3NIECKOW KapTHHE MUPA, MECTO (PU3UYECKOH KapTHHBI
MHpa B OOIIEM psAIy COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX IIPEICTABIICHHHA



0 mpUpo/Ie.

MEXIPE/METHBIE CBA3U

Wzyuenne kypca ¢pusuku yriyOnéHHOrO ypoBHA B 11 Kitacce
OCYWIECTBISICTCA C YYETOM COJEpKAaTEIbHBIX MEXKIPEIMETHBIX CBA3EH C
KypcaMy MaTeMaTHKHU, OMOJIOTHH, XUMHUH, T'eoTpaduy U TEXHOIOTHH.

Mescnpeomemuple noHAmMUA, CEA3AHHbBIE C UYUEHUEM MENO0006
HAyuH020 RNO3HAHUA: SIBICHWE, HaydHbI (akT, runoresa, Gu3HIeCKas
BEJIMYMHA, 3aKOH, TEOpHs, HAOMIOACHHE, OSKCIIEPUMEHT, MOJCIHPOBAHHE,
MOJENb, M3MEPEHHE, IOTPEUIHOCTH H3MEPEHHUH, W3MEpPHUTENIbHBIE TPHOOPEHI,
mudpoBast 1abopaTopusi.

Mamemamuka: PemeHue cHUCTeMbl ypaBHEHMH. TpUroHoOMeTpHUYECcKHUe
GbyHKIMN: CHHYC, KOCHHYC, TaHTeHC, KOTaHT€HC; OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECCTBO. BEKTOpsl W WX NPOEKIUH Ha OCH
KOOPJHMHAT, CIOXEHHE BEKTOpOB. I[IpoW3BOIHBIE 3JIEMEHTAPHBIX (QYHKIWIL.
[Tpu3Haku mogoOus TPEyroJbHUKOB, ONPEIEICHUE TUIOMa INIOCKUX GUryp u
00Béma Ter.

Buonozusa: 3nexTpuyeckue SBICHHUS B JKMBOW MpUpPOIE, KoseOaTeIbHbIC
IBIDKCHNS B JKMBOW IPHUPOAE, SKOJOTHYECKHE PHUCKH IPH IIPOU3BOJCTBE
JIEKTPOIHEPTHH, 3JIEKTPOMATHUTHOE 3arpsi3HEHHE OKpYXKaIoIIeH cpenpl,
YJIBTPa3BYKOBasi AWArHOCTHKAa B MEIWIIMHE, ONTHYECKHE SIBICHHUS B JKUBOH
TIPUPOJIE.

Xumus: CTpOCHHE aTOMOB M MOJEKYJ, KpPUCTAUIMYECKas CTPYKTypa
TBEPABIX TEN, MEXaHU3Mbl O0O0pa3oBaHMS KPUCTAUINYECKOHW PpEIETKH,
CHEKTPaJIbHBIN aHAIH3.

Teocpagpua: marHWTHBIE TIOMIOCa 3€MJIM, 3aJ€KH MArHUTHBIX PYA,
(oTochrEMKa 3eMHOI MTOBEPXHOCTH, ceiicmorpad.

Texnonozus: TPUMEHEHNE IIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHWTOB,
UIEKTPOABHUTATENb SIKOOM, T'eHepaTop IEPEMEHHOr0 TOKa, HWHAYKIMOHHAs
neyb, JIMHUHM 3JIEKTPOIepeaad, 3JICKTPOABHIATEINb, pajap, pajAnONpHUEMHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBY-meup, yipTpa3sBykoBas AMAarHOCTHKa B
TEXHHKE, ITPOCKIMOHHBIA arnmapaT, BOJIOKOHHAs OITHKA, COJHEYHas Oatapes,
CIIyTHUKOBBIE IPUEMHHMKH, SIZIEPHASI SHEPIeTHKA U SKOJIOTMYECKHE acIeKThl e€
pas3BHUTHSL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC (170 u)

TemaTnuyeckuii 0JI0K,
TeMa

OcHoBHOE
cojiep:KaHne

OcHOBHbBIE BH/IBI
ACATCJIbHOCTH yYallUXCH

PA3JIEJI 1. HAYUHBIIA METO/ IIO3HAHMS ITPUPO/IBI (6 1)

Hayunsrii MmeTon
TTO3HAHUS TPUPOIBI

(6)

Ouznka — ¢$yHnameHTanbHas HayKa
omnpupozne. Hayusblii Meron  moO3HaHUSA
U METOJIBI HCCIIeI0BAaHUS bm3uIecKux
SIBIICHUH.

OKCIEepUMEHT U Teopusl B MPOIecce MO3HAHHS
MIPUPOJIBI. Habmonenue U 9KCHEPUMEHT
B (u3mke.

CrocoObl  M3MepeHuss (GHU3NUECKUX BEIUYMH
(ananoroBble W HU(POBBIE  U3MEPUTENIHHbBIC
mpuOOpEI, KOMIIBIOTEPHEIE JTATINKOBBIE
CHUCTEMBI).

ITorperHoCcTH U3MEpeHHil (HU3MIECKUX BETUIUH
(abcomoTHAs ¥ OTHOCUTEIBHAS ).

VYuyacrtue B JUCKYCCHH O POJIH (PU3HIECKOM
TeopuH B GOPMHUPOBAHUH IIPEACTABICHUIT

0 (hu3HMYECKON KapTHHE MUPa, MeCTe (PU3MIECKOI
KapTHHBI MUpA B O0IIEM PsILy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NTPEACTABICHHI

0 TIpUpoJE.

CpaBHeHHE U3MEPEHUH (PU3NYECKUX BETHYMH
P TOMOIIY AHATIOTOBBIX ¥ IU(POBBIX
M3MEPUTEIBHBIX TPUOOPOB.

OcBoeHne crroco0OB OIEHKH MOTPEITHOCTEH
HU3MEpEHHH.

OcBoeHHE OCHOBHBIX MTPUEMOB PabOTHI

¢ nu¢poBoii Taboparopuei o Gpusnke

MopaenupoBanue ¢busnuecKux SIBJICHUH
1 MIPOIIECCOB (MaTepHaIbHAsS TOUKA,
abcomoTHO  TBEPHOE  TENO,  HaeanbHas

JKUJIKOCTh, WACANBHBIN ra3, TOYCUHBIA 3apsin).




TemaTnuyeckuii 0JI0K,
TemMa

OcHoBHOE
cojep:KaHue

OcHoBHbBIE BH/BI
AeATEJbHOCTH yYallluXcs

l'unote3a. dusnueckuil 3aKoH, I'paHULBI €ro
npuMeHuMocTd. Puznueckas Teopusl.
Pome umwmecto ¢Qusuku B hopMHpOBaHHU
COBPEMEHHOW  HayyHOM  KapTUHBI  MHpa,
B IIPAaKTUYECKOM JeATeIbHOCTH JIt0eH

PA3JEJI 2. MEXAHUKA (35 4)

Kunematuka

(10 9)

Mexanndeckoe IBmKeHHE. OTHOCHTENBHOCTH
MEXaHUYECKOTo IBIDKeHUA. CucTemMa oTcuéra.
[Mpsimast u oOpaTHas 3aa4M MEXaHUKH.
Paguyc-BekTop MarepuasbHOM TOYKH, €ro
IPOEKIMM Ha OCH CHUCTEMBl KOOpJIMHAT.
TpaexTopus.

Iepememnienue, CKOPOCTh (CPEIHSST CKOPOCTH,
MTHOBEHHAs CKOPOCTB) 1 YCKOpeHHe
MaTepHaTbHON TOYKH, WX TPOEKIHH Ha OCH
cucTeMbl KoopauHaT. ClioxKeHHe NepeMeneHni
U CIIOKEHHE CKOPOCTEN.

PaBHOMepHOE 1 PAaBHOYCKOPEHHOE
NpSAMOJIMHEHHOEe  JABM)KEHHE.  3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS U IIyTH
MaTepHaTbHOH TOYKM OT BPEMEHH U HX

rpaduKy.

IIpoBenenue KOCBEHHBIX HU3MEpeHui
MTHOBEHHOH CKOPOCTH U YCKODEHHUs  Tela,
NPOBEIEHUE  HUCCIENOBAaHMS  3aBHCHUMOCTEN

MeXy (M3MYECKHMH BEIMYMHAMHU M ONBITOB IO
IPOBEpPKe  MPEAJIOKEHHOHM  THIOTe3bl  IpHU
U3yYCHUU PABHOYCKOPEHHOIO MNpPSMOJUHEHHOTO
IOBIDKEHMS, JBIDKCHHS  Tena, OpOIIEHHOTO
TOPU30HTANBHO, JBIKEHHUS TeNa 110 OKPYKHOCTU
C MIOCTOSIHHOM 110 MOIYJII0O CKOPOCTBIO.

Pemienne pacdy€THBIX 3amay € ABHO 3aJaHHOMN
W HESIBHO  3aJaHHOM  (PU3MYECKOH  MOJEINBIO
C HCTIONB30BAaHHEM OCHOBHBIX 3aKOHOB U (popMyIl
KHHEMATHUKH.

Pemienne  KadyecTBEHHBIX  3ajad,
MIPUMEHEHMS 3HAHUH 10 KUHEMAaTUKE.

TpeOyrommx




TemaTnuyeckuii 0JI0K,
TemMa

OcHoBHOE
cojep:KaHue

OcHoBHbBIE BH/BI
AeATEJbHOCTH yYallluXcs

CBobonHOoe mangeHue. YCKOpPeHHe CBOOOIHOTO
nageHus. JIBWKeHHe Tena, OPOIICHHOTO IOJ
YIJIOM K FOPU30HTY. 3aBHCHMOCTH KOODIMHAT,
CKOPOCTH M YCKOPEHHs] MaTepHalbHOH TOYKH
OT BPEMEHH H UX IpaduKH.

Kpusonuneiinoe JIBUXKEHHE. JIBiKeHue
MaTepHaTbHON  TOYKH 1O  OKPY>KHOCTH.
VYrioBas v TMHENWHAs! CKOPOCTb.

[epuon W 9acToTa oOpareHus.
LentpocTpemMuTensHOE (HOpMaIBHOE),

KacaTeslpHOe (TAaHMeHLUAIbHOE) U IOJHOE
YCKOpEHHUE MaTepHUaIbHON TOUKH

OObsicCHEHHE OCHOBHBIX NPHHLUIOB IEHCTBUSL
TEeXHUYECKHX YCTPOHCTB ¥ TEXHOJOTHYECKUX
MIPOLIECCOB, TAaKUX KaK: CIHMIOMETpP, IBIKECHHE
CHaps10B, LIETHbIe, [IeCTepEHYaThIe U peMEHHBIE
nepezaavn, CKOPOCTHBIC TN THI.

Omnpenenenue ycnoBuif TPUMEHUMOCTH MoJeneit
(U3MYECKNX  TeNm W MPOIECcCOB  (SBICHUM):
MaTepHaIbHas TOUKa, PaBHOYCKOpPEHHOE
JBIKEHHE, CBOOOTHOE TTaZieHHE.

BrimonHeHne y4eOHBIX 33laHWd Ha aHaIU3

MEXaHUYECKUX MIPOLIECCOB (s1BNIEHUIN)
C UCHONB30BAaHUEM  OCHOBHBIX  ITOJIOKCHUH
Y 3aKOHOB ~ KMHEMAaTHKHU:  OTHOCHUTEIBbHOCTh
MEXaHUYECKOTO JIBIDKEHMUS, (bopmysl
KHHEMAaTUKH  PaBHOYCKOPEHHOTO  JBIDKCHUS,
npeobpazoBanus  [ammmes ans  CKOpOCTH

U TIepEeMEILCHHS.
UcnonezoBanne |T-TexHomoruit mpum padote




TemaTnuyeckuii 0JI0K,
TemMa

OcHoBHOE
cojep:KaHue

OcHoBHbBIE BH/BI
AeATEJbHOCTH yYallluXcs

C JOIOJIHUTCIIBHBIMU HUCTOYHUKaMH
I/IH(I)OpMaIII/II/I o T€ME, UX KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3
" OLICHKAa JOCTOBECPHOCTHU

JluHamuka
(10 9)

IlepBeiii  3axkoHn HproToHa. MHepruanbHbie
cucreMbl oTcyéra. [IpyuHIMI OTHOCHTEIBHOCTU
Tanunes. HeunepuuanbHele cUCTEMBI OTCUETA
(onpenenenue, IPUMEpEI).

IIpoBenenue KOCBEHHBIX HU3MEpeHui
paBHOmeHcTByrOmEeH  cun  u Koaddumenta
TPEHHMS CKOJBKEHHS, IPOBEICHNE MCCIIEIOBAHUS
3aBUCUMOCTEH (DM3MYECKHX BEIWYUH U OIBITOB
TI0 TIPOBEPKE

Macca Ttena. Cuna. IlpuHuun cynepnosunuu
CHIL.

Bropoit 3axkon HploToHa ans MarepuanbHOMN
Touku. Tperuit 3akoH  Heloroma s
MaTepHaIbHBIX TOUEK.

3akoH BCEMHPHOT'O TATOTEHUS.
OKBUBaJIEHTHOCTh TrpaBUTALIOHHOM
Y UHEPTHOI Macchl.

Cuna TsKecTH. 3aBUCHMOCTb  YCKOPEHHS

CBOOOMHOTO  MajeHWs OT BHICOTHI  HAX
MOBEPXHOCTBIO IUTAHETHl M OT reorpaduieckoit
mupoTsl.  JIBIDkeHHEe HEOeCHBIX TeNl U HX
cmytHukoB.  3akoHsl  Kemmepa.  Ilepmas
KOCMHYECKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec

MPE/UIOKEHHOM  TMIOTEe3bl  HpPU  H3yYECHUH
IBIKEHHsT OpycKa MO HAKIOHHOH IITOCKOCTH,
JIBYKEHHUS CHCTEMBI CBSI3aHHBIX Tel,
nedopManyu Ted.

Pemenne pacu€THbIX 3amad C SBHO 3aJaHHOM
W HESBHO  33laHHON  (DU3WUYECKOH  MOJEINbI0
C HCTIOJIb30BaHMEM OCHOBHBIX 3aKOHOB U (popMyIT
KHMHEMAaTHKHU U JTUHAMUKH.

PelreHne Ka4deCTBEHHBIX 3aad, TPEOYIOIINX
TIPUMEHEHHS 3HaHUI o KHHEMaTHKe
1 TUHAMUKE.

OOBbsiCHEHHE OCHOBHBIX NPHHIIUIIOB JIEHCTBUS
TEeXHUYECKHX YCTPOHCTB ¥ TEXHOJOTHYECKHX
MPOLECCOB, TAKUX KaK: MOALIMITHUKY, ABUKECHUE
HCKYCCTBCHHBIX CITYTHUKOB.




TemaTnuyeckuii 0JI0K,
TemMa

OcHoBHOE
cojep:KaHue

OcHoBHbBIE BH/BI
AeATEJbHOCTH yYallluXcs

Tela, IBIDKYIIEToCs ¢ YCKOPEHHEM.
Cuna tpenus. Cyxoe Tpenue. Cuina TpeHHS
CKOJIbKEHHUS U cHIIa TpeHus TIOKOS.
Koadduuuent tpenns. Cuina cOnpoOTHUBICHHS
IpHU IBIDKEHUM Tela B KUAKOCTH WM Tase, eé
3aBHCHUMOCTb OT CKOPOCTH OTHOCHTEIBHOTO
JIBDKEHHSI.

Hasnenue. 'mapocraTnueckoe napienue. Cuia
Apxumena

Omnpenenenue ycnoBui IPUMEHUMOCTU MOJENEH
(u3MUECKNX  Tel ¥ MPOLECCOB  (SBJICHUMH):
HHepLHanbHasg CHCTeMa OTcuéTa, MaTepHanbHas
TOYKa, A0COJIOTHO yIpyTras Ae(OpMaIlis.
BrimosiHeHne y4eOHBIX 3aJaHM Ha aHaIU3
MEXaHUYECKUX IIPOLIECCOB (s1BIICHMIA)
C UCTIOJIB30BAHMEM  OCHOBHBIX  IIOJIOXKEHHI
1 3aKOHOB JUHAMHKH: TPH

3akoHa HplOTOHA, NPUHLUI OTHOCUTEIBHOCTY]
lNanunes, 3aK0H BCEMUPHOTO TATOTEHUSL.
Pabora Brpynmax npu OOCYXICHHH BOIIPOCOB
MEXIPEIMETHOTO XapakTepa (HaIpHMep, 10 TeMe|
«/IBmxeHne B IPUPOJIE»)




TemaTnuyeckuii 0JI0K,
TemMa

OcHoBHOE
cojep:KaHue

OcHoBHbBIE BH/BI
AeATEJbHOCTH yYallluXcs

Craruka TBépaoro tena (5 4)

AbGcomotHo TBEpHoe Teno. IloctymarenbHoe
U BpalaTeIbHOE ABIKEHUE TBEPIOTO Tena.
MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpAIEHHS.
IIneqo cumpl. CnoxeHHe CHII, TPHIOKEHHBIX
K TBEpoMY Temy. LleHTp TsxecTH Tena.
YcnoBust paBHOBECHsI TBEPAOTO Tea.
VYcroitunBoe, HeycToiuynBoe, Oe3pa3IMIHOC
paBHOBecUe

IIpoBenenue HCCIIEIOBAHUS
paBHOBecHs TBEPAOrO Tena,

yCoBui
HMEIOIIET0  0Ch

BpallleHus;  KOHCTPYHPOBaHHE KPOHIITEHHOB
U pacuér CHII YTIPYTOCTH; H3y4YeHHe
yCTOHYMBOCTH ~ TBEPAOrO  Tela, MMEIOLIETro

TUTONIATb OHOPEL
Pemenne pacyéTHBIX 3ajad C SIBHO 3aaHHOW
W HESBHO 33JlaHHON  (DU3UYECKOH  MOJEINBIO
C HCTIOIB30BAHIEM OCHOBHBIX 3aKOHOB U (hopMyIT
CTaTHKU.

Pemenne kauecTBEHHBIX 3ajad,
MIPUMEHEHHS 3HaHUH 110 CTaTHKE.
OOBsiCHEHHE OCHOBHBIX MPHHIUIIOB JIEHCTBUS
TEXHUYECKHX YCTPOWCTB, TaKHX KaK:
KPOHIITEIH, CTPOUTENBHBIH KpaH, pemérdyaTbie
KOHCTPYKIIHH.

Omnpenenenne yclnoBuid MPUMEHIMOCTH MOJENei
(u3ngecKux Tei: abCOTIOTHO TBEPAOE TEIO.
BrmonHenne y4eOHBIX 3ajaHMii Ha aHaNMM3
MEXaHHYECKUX MIPOLIECCOB (sBIEHMIT)
C UCTIOJIb30BAHMEM  OCHOBHBIX  IIOJIOXKEHHI
1 3aKOHOB CTaTHUKHU. yCJI0BUA PpaBHOBECHUA
TBEPOTO TENa

TpeOyomux

3aKOHBI COXpaHCHHA B MEXAHUKE

WMnynsc  MaTepuanbHOM — TOYKH,  CHCTEMBI

ITpoBeneHne KOCBEHHBIX HM3MEPEHUH HMILysbca




TemaTnuyeckuii 0JI0K,
TemMa

OcHoBHOE
cojep:KaHue

OcHoBHbBIE BH/BI
AeATEJbHOCTH yYallluXcs

(10 4)

MaTepHalbHEIX To4eK. lleHTp Macc cucTeMsl
MaTepHaNbHBIX TOYeK. TeopemMa O JABIKEHHUY
LEHTpa Macc.

Mmmynse cusl 1 ©3MEHEHHE HMITYJIbCa Tella.
3aKOH COXPaHEHHUS UMITyJIbCa.
PeakTHBHOE IBHKEHHE.

MoMeHT wuMIlyJIbca  MaTepUalbHOMN
IIpencraBnenue 0 COXpaHEHUH
HMITYJIbCa B IEHTPAIBHBIX MOJISX.
PaGota cumel Ha MamoM W HA KOHEYHOM
nepemenieHnn. ['padudaeckoe IpenCTaBICHHE]
paboTHI CHITBL.

MoOIIHOCT CHIIBL.

Kunernueckass sHeprusi mMaTepuaJbHOW TOYKH.
Teopema 00 M3MEHEHNH KUHETHYECKOH SHEPTHY]
MaTepUaIbHOM TOYKH.

IMoTeHuManbHBIE W HEMOTEHLWAIBHBIE  CHJIBL,
IMotenumanbHast  sHeprus.  [loTeHumanbHas
SHEPTHsl yIpyro AeGOpMHPOBAHHOW IIPYKHHBI
INoTeHumanbHast SHEPrUs Tena B OJHOPOIHOM
TPaBUTAIOHHOM ToJe. [MoTenumanbHas
SHEPTHs  Tela B IPaBHTALIOHHOM  IIOJE
OIHOPOAHOTO IIapa (BHYTPM U BHE LIapa).
Bropas kocMHuueckasi CKOPOCTb.

TOYKHU.|
MOMCHTQ

TeNla, KHHETUYECKOW ¥ MOTCHIMATBHOU 3HEPTHU
TeJla; IMPOBEICHHE ONBITOB IO  IPOBEpPKE
MPEVIOKCHHOW  THIIOTE3bl  MpPU  H3YyYEHHH
PaBHOYCKOPEHHOTO TPSMOJIMHEHHOTO JIBMKEHHS
U B3aUMOJIEUCTBHS TE.

Pemenne pacyéTHBIX 3ajad C SIBHO 3aaHHOW
W HESBHO  33JIaHHON  ()U3UYECKOH  MOJEINBIO
C UCTIOJIb30BaHIEM OCHOBHBIX 3aKOHOB U (popMyIT
MEXaHUKH.

Pemmenne KkadecTBEHHBIX 3a4a4, TPeOYIOMIUX
MIPUMEHEHUsI 3HAaHUI 10 MEXaHUKeE.

O0BbsicHEHUE OCHOBHBIX MPUHIHAIIOB
JnercTBus TEXHUUECKUX yCcTpOicTB
¥ TEXHOJIOTHYECKUX MPOIECCOB, TAKMX KaK:
JIBHXKEHUE paker, BOJOMET, KOmeép,
NPY)KUHHBIA MHCTONET, TUPOCKOM, (GUTypHOE
KaTaHHe Ha KOHbKaXx.

OnpeneneHue  yCIOBHUH  NPUMEHHMOCTH
Mojenell  (GU3MYECKHX Tel U MPOIEecCcoB
(sBCHMIA): a0bCONIOTHO yrpyroe

1 abCOIIOTHO HEYnpyroe€ CTOJKHOBCHUA.
Brmonnenue yqe6H1)1x 3aJaHAid Ha aHaln3
MEXaHUYCCKUX ITPOLECCOB




TemaTnuyeckuii 0JI0K,
TemMa

OcHoBHOE
cojep:KaHue

OcHoBHbBIE BH/BI
AeATEJbHOCTH yYallluXcs

Tpetbst KocMUYecKast CKOPOCTb.

CBs3p  pabOTBl  HEMOTEHIMAIBHBIX  CHII
C U3MEHEHUEM MeXaHU4YECKOH SHEPruu
CHCTEMBI Tell. 3akoH COXPaHEHUS
MEXaHUYECKON SHEPTHUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHS.
VpaBHeHnue  bepHymnum Uil UaeanbHOU
JKUJIKOCTH KaK CJIEACTBHE 3aKOHA COXPaHEHMs
MeXaHU4YeCKOil sHepruu

(s1BIIEHMIA) C UCTIONIb30BaHUEM 3aKOHOB
COXpAaHEHHUs B MEXaHUKe: 3aKOHBI COXPaHEHHS
HMITyJIbca ¥ MEXaHWYeCKOW OSHEprHH, CBS3b
paboTBl CHJIBI  C M3MEHCHHEM MEXaHHYeCKOM
9HEPTHH TeJIa.

UcnonszoBanue |T-TexHomormii mpu padote
C JIOTIOJHUTEIBHBIMU HCTOYHHKAMHU
nHpopManuu 1o TeMe, UX KPUTHYESCKUH aHaIn3
U OLICHKA JI0CTOBEPHOCTH

PA3JEJI 3. MOJIEKYJISAPHASI ®U3UKA U TEPMOJAUHAMMUKA (49 4)

OCHOBBI MOJIEKYIISIPHO--
KHMHETUYECKON Teopuu
(15 9)

OCHOBHBIE TIOJIOXKEHUS MOJICKYJISIPHO-
kuHetnueckoir Teopun (MKT), ux ombiTHOE
obocHoBanme.  uddysmss.  BpoyHoBckoe
JIBHOKEHHE. Xapaktep JIBHOKCHHS

Y B3aUMOJICHCTBHSI 4acTHI BellecTsa. Mojenun
CTPOEHMS Ta30B, XUIAKOCTEH U TBEPABIX TeEI
¥ OOBSICHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE
3THX Mopened. Macca u pa3Mepbl MOJEKYI
(aromoB). KonmmuectBo BemectBa. [locTosHHAS
ABorazpo.

TenmoBoe  paBHOBecue. Temmeparypa u
crocoObl €€ m3Mmepenms. lllkama Ttemmeparyp
Lenbcus.

IIpoBenenue wu3MepeHUit MapamMeTpoB rasa,
MpOBEJICHUE  MCCIEOBAaHUM  3aBUCHUMOCTEH
(pU3UYECKNX BEMMYUH M OIBITOB MO IPOBEPKE
MPEUVIOKEHHOW ~ THIOTE3bl  MPH  HW3YYEHHH
YCTaHOBJIEHUS TEIUIOBOTO paBHOBecus
Y M30IPOLIECCOB B ra3ax.

Pemienne pacu€THBIX 3a4ad C SIBHO 3aJaHHOM
M HESBHO 3aJaHHOW  (U3MUYECKON  MOJCIBbIO
C HCIOJIB30BaHUEM OCHOBHBIX 3aKOHOB U (POPMYIT
MOJIEKYJISPHOHN (DU3HKH.

Pemrennie ka4decTBEHHBIX 3a/1a4, TPEOYIOIIUX
MPUMEHEHUS 3HaHUI TI0 MOJIEKYJISIPHOU (H3HKeE.
OOBbsICHEHHE OCHOBHBIX TPUHIIUIIOB JCHCTBUS




TemaTnuyeckuii 0JI0K,
TemMa

OcHoBHOE
cojep:KaHue

OcHoBHbBIE BH/BI
AeATEJbHOCTH yYallluXcs

Mogens uaeanpHoro raza B MKT: wacTtuiml
rasa JIBIDKYTCS XA0THYECKHA " HE
B3aMMOJCHUCTBYIOT IPYT C APYTOM.

T'azoBble 3akoHBl. YpaBHeHue MeHneneeBa—
Kunaneitpona. AdcomoTrHas

TEXHUYCCKUX yCTpOﬁCTB U TCXHOJIOT'HYCCKUX
IpouecCoOB, TaKUX KakK: TEPMOMETP, 6ap0MeTp,
NOJIy4Y€HHUE HaHOMAaTEpHaloB.

Temieparypa (mkaiga temnepatyp KenbuHa).
3akoH ManbroHa. M3omporeccsl B UaealbHOM
rase C IOCTOSHHBIM KOJIMYECTBOM BELIECCTBA.
I'paduueckoe mpescTaBIeHUE H3OIPOLECCOB:
U30TEpMa, H30X0pa, u300apa.

CBsi3p  MeXAy  JaBICHHEM W CpPeIHeH
KMHETHYECKON dSHEeprue mocTymnareiabHOTo
TEIJIOBOTO JBIDKEHUSI MOJEKYN HJIeanbHOTO
ra3a (ocHoHoe ypaBHeHne MKT wmneamnbHOTO

rasa).

Cesi3b abCoMOTHON TEMITEPATYPhI
TEPMOJANHAMHYECKONH  CHUCTEMBI CO CpeIHE
KHHETHYECKOW JHEprueil  IOCTYNaTelbHOrO

TCIIOBOI'O ABHMIKCHUA e€ yacTuIl

Omnpenenenue ycioBUi IPUMEHUMOCTH MoJeei
(U3UYCCKUX  TEeM W MPOIECCOB  (SBJICHUIA):
Mozenei rasa, JKUJIKOCTH U TBEPAOTO
(KpHCTAIIIMIECKOT0) TeNa, NCaTbHOT0 rasa.
BoimosiHeHHe y4eOHBIX 3aJaHMii Ha aHAIU3
TETIOBBIX MPOIIECCOB (s1BNICHUIN)
C MCTIOJIb30BAaHUEM OCHOBHBIX mosioxkeHuit MKT
¥ 3aKOHOB  MOJICKYJSIDHOH  (QU3HKH:  CBS3b
NAaBICHUS WIEATBbHOTO Tra3a co  CpeqHeil
KUHETHYECKO SHepruell TEIIOBOIO JBMKEHHUS
U KOHIIEHTpanuei ero MOJIEKYJI, CBSI3b
TeMIIEepaTypbl BEIIECTBA co cpenHeit
KHHETUYCCKOM 3Hepl"Hel>’I TCIJIOBOTO ABHWXCHUA
€ro YacTHWIl, CBA3b JIaBJICHHUS HJIEaJbHOTO ras3a
C KOHIIGHTpAIIMEH MOJIEKYJI H €r0 TeMIIepaTypoi,
ypaBHenue MenpaeneeBa—Kianeiipona




TemaTnuyeckuii 0JI0K, OcHoBHOE OcHOBHbBIE BH/IbI
TemMa cojiep:KaHue JeATeIbHOCTH yYalIuXcst
Tepmoaunamuka. Tepmomunamunyaeckast (TII) cucrema. 3amanue | M3mepeHue ynenbHON TEIIOEMKOCTH BEIECTBA,
TeroBbIe MaNTUHBI BHemHUX ycioBuit st Tl cuctembl. BHemHue | npoBeneHue HCCIICIOBAHUIN 3aBUCAMOCTEH

(20 4)

U BHyTpeHHUE mnapamerpsl. Ilapamerpsr TJ|
CHCTEMBl KaK CpelHHE 3HA4YCHUs BEINUYHH,
ONHUCHIBAIONIMX €€ Ha MHKPOCKONUYECKOM
YPOBHE.

(M3UYECKUX BENUYMH U ONBITOB IO IPOBEpKE
NPEVIOKCHHOW ~ TMIOTE3bl  HPH  M3y4YCHHH
MPOIIECCOB TEIUIOOOMEHA U afuabaTHOTo Mpo-
ecca.

Hynesoe Hayajuo TEPMOJMHAMUKH.
CaMoIpou3BOJIbHAs pellaKcalist
TJI cucteMsl K TEIJIOBOMY paBHOBE-

CHIO.
Mozens uaeanbHOTO Ta3a B TEPMOINHAMHUKE —
crcreMa YpaBHEHHUIA: ypaBHEHHE

Knanelipona—MenneneeBa u BbIpaKe€HHE IS
BHYTpPEHHEW SHepruu. Y cIOBUS IPUMEHUMOCTHU
STONH MOJENM: HM3Kasg KOHIEHTpalMs YacTHll,
BBICOKHME TeMIIepaTypsl. BelpaxkeHue s

BHYTpEHHEH SHEpPIruu 0JTHOATOMHOTO
UJIEabHOTO ra3a.

KBasucrarudeckue W HECTaTHIECKHe
TPOIECCHI.

OnemenTapHas paboTa B TEpPMOJMHAMHUKE.

Brrancnenne paboTel 0 TpaguKy Mmpolecca Ha
pV-nuarpamme.
Tennonepenaua  Kak

Croco0  M3MEHEHHs

Perienrie pacu€THBIX 3amad C SIBHO 3aJaHHOU
W HESBHO 33JlaHHON  (DU3UYECKOH  MOJEINBIO
C MCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U (POPMYIT
MOJICKYJIAPHOH ~ (DU3UKH ¥ TEPMOTUHAMHKH.
Pemenne KkadecTBEHHBIX 3a/1a4, TpPeOYIOIINX
MPUMEHEHUs] 3HAHWK M0 MOJIEKYJSpHOU (u3nke
¥ TEPMOJANHAMUKE.

OObsiCHEHHE OCHOBHBIX INIPHHIUIIOB JEHCTBUS
TEXHUUYCCKHX YCTPOWCTB ¥ TEXHOJOTMYECCKUX

MPOILECCOB, TaKHX Kak: XOJIOAUIBHUK,
KOH/IMIIMOHEp, JHM3eNbHBIH U1 KapOropaTOpHBIN
JIBUraTelnd, MapoBas TypOuHa, TNOIydYeHHe
CBEPXHU3KUX TeMIeparyp, YTHITU3AIUS
«TETITOBBIX» OTXOJI0B C UCTIONIb30BaHUEM
TETIIIOBOTO Hacoca, YTHITU3AIUS

OMOOPTaHWYECKOTO TOIUIMBA MJISI  BBIPAOOTKH
«TEIUIOBOI» U ANIEKTPUUECKOM SHEPTUH.
BrimonHeHne y4eOHBIX 3aJaHUi Ha aHAIU3




TemaTnuyeckuii 0JI0K,
TemMa

OcHoBHOE
cojep:KaHue

OcHoBHbBIE BH/BI
AeATEJbHOCTH yYallluXcs

cHUCTEMBI  Oe3
Kouseknus,

BHyTpeHHel sHepruu T]|
COBEpILICHUS paboThI.
TEILIONIPOBOJHOCTD, U3IIyYCHUE.
KonngectBo temnorel. TemnoémkocTs Tena.
VaenpHas W MOJIsIpHas — TEIUIOEMKOCTHU
BEIIECTBA.  YJeNbHAs TEIIOTAa  CrOPaHUs
TormuBa. Pacuér KonmyecTBa TEIJIOTHI IIPH
temonepenade. Ilonstue o6 agmabatHOM
mporiecce.

IlepBrlii 3ak0H TepMOAMHAMUKU. BHyTpeHHss
sHeprus. Konnuecto

TEIUIOBBIX IIPOLIECCOB (s1BICHMIA)
C UCIOJIBb30BaHUEM OCHOBHBIX HonoxeHuid MKT
U 3aKOHOB MOJIEKYIpHOI ¢bm3ukn u
TEepMOANHAMHUKU: MEPBBIH 3aKOH
TEepPMOANHAMHKH, 3aKOH COXPAHEHUs SHEPTHH
B TEILIOBBIX IPOIECCAX.

UcnonszoBanue |T-TexHomormii mpu padote
C JIOTIOJTHUTEIIbHBIMU HCTOYHUKAMHU
nHpopManuu Mo TeMe, UX KPUTHIECKUH aHaIn3
U OLICHKA JI0CTOBEPHOCTH.

TEIIOTEl ¥ paboTa Kak Mephl W3MEHCHHUS
BHyTpeHHel sHeprun T/l cuctemsl.

Bropoit 3aKOH TEPMOJUHAMUKH JUTSE
PaBHOBECHBIX IPOLIECCOB: uepe3 3aJaHHOe
paBHOBecHOe  coctosHue T/l cucremsl
HPOXOJUT €IMHCTBEHHAs anuabara.
AOcounoTHas TeMIepaTypa.

Bropoit 3aKOH TEPMOJUHAMUKHU JUTSE
HEPaBHOBECHBIX ~ MPOILECCOB:  HEBO3MOXHO
nepeaarh TEIIOTY OT 0oJiee XOJIOJHOTO Tela
k Oonmee  HarperoMy ~ 0e3  KOMIICHCAI[NH
(Knaysuyc). HeoOGpaTumocTe  NpPUPOIHBIX
TPOIIECCOB.

AHanmm3 ¥ OLEHKA IOCIECTBHH HCIONb30BAHUS
TEIIOBBIX ABUTATENEH M TEIIOBOTO 3arpsi3HEHUS
OKpYy Karolen cpenbl ¢ MO3ULUN KOJIOTHYECKON
0€30IaCHOCTH; MPEJCTABICHUH O PallMOHATEHOM
IPUPOOTIOIL30BaHUU (B IpoOLiecce MOATOTOBKH
COOOIIECHNH, BBIOTHEHUH TPYIIIIOBBIX POEKTOB)




TemaTnuyeckuii 0JI0K,
TemMa

OcHoBHOE
cojep:KaHue

OcHoBHbBIE BH/BI
AeATEJbHOCTH yYallluXcs

IIpunnune! neiicrBus teruoBsix mamuH. KIT/T.
Makcumansroe 3nauenue KI1/1. Hukn Kapno.
DKOJIOTUYECKHIE ACTIEKThI UCITOJIb-

30BaHUs TEIJIOBBIX JABHTaTEIICH.

TemnoBoe 3arpsi3HEHNE OKPYKAIOMIEH CPEeb

ArperaTHble COCTOSHUS

ITapooOpa3oBanue u koHaeHcanys. Vcmapenue

HaOmomeHne CBOWMCTB HACBHIIIEHHBIX —I1ApOB,

BeriecTBa. Pa3oBble Iepexo/Ibl U KUIICHUE. VY nenbHas TEIIOTa | MPOBEACHNE KOCBEHHBIX M3MEPEHUH abCOMIOTHON
(14 9) napooOpa3oBaHMUsI. BJIQXXKHOCTHU BO3/lyXa,
Hacebiensele 1 HEHACHILLCHHBIE nmapsl. | Ko3(pQUIMEHTa I[TOBEPXHOCTHOTO  HATSHKEHMS,
KauecTBeHHas 3aBUCHMOCTb wioTHocTH | Moxyns FOHra.
U 1aBJICHUS HACBIECHHOTO napa oT | Pemenne pacy€THbIX 3amad cC SBHO 3aJaHHOHI
TEMIIEpPaTyphl, UX HE3aBHCUMOCTH OT OO0BEMa | M HESBHO 3aJaHHOW (H3MUYECKOH  MOJIENBbIO
HACBIIIEHHOTO napa. 3aBHCUMOCTB | C HCIIOIB30BAHHEM OCHOBHBIX 3aKOHOB U (hopMyIt
TEeMIIepaTypsl  KUIEHHS OT  JaBIEHHS | MOJEKYJSIPHOH (GU3UKU U TePMOANHAMHK.
B KUJKOCTH. PemieHne KkauecTBEHHBIX 3ajad, TPeOyMOMNX
BnaxkHoctb BO3/yXa. AbcomnroTHas U | TPUMEHEHHUs] 3HAHUH MO MOJIEKYJSIpHO# (u3nke

OTHOCHTEJIbHAS BIIaYKHOCTD.
Teépmoe Temo. Kpucramnmueckue u aMmopdHbIe
Tena. AHH3OTPONHSL CBOMCTB KPHCTAJIIOB.
[lnaBneHwe W KpucCTaM3anus. Y JIeTbHAsS
TerutoTa riaBiaeHus. Cyonumanms.

Jedopmanmu T1BEpHOTO Tema. PacTspkeHme
u ckarue. Cnsur. Monyns FOura. Ilpenen

U TepMOJIUHAMHUKE.

OObsicHEeHHE OCHOBHBIX IPUHLUIIOB CTPOCHHUSA
KHUIKAX KPHCTAUIOB, MOJTYyYSHUS COBPEMEHHBIX
MaTepuasoB.

Ompenenenne yciIoBHil MPUMEHUMOCTH Mojemeit
(U3MYECKNX  TeNm W MPOIECCOB  (SBJICHUM):
Mojeneit rasa, KHUJKOCTH " TBEPIOTO




TemaTnuyeckuii 0JI0K, OcHoBHOE OcHOBHbBIE BH/IbI
Tema cojep:KaHue JIeSITeJTbHOCTH Y4aIInXcst
YOPYTHX Je(hOpMaIHid. (KpUCTaIITMYECKOTO) TeNa, UIeaTbHOTO ra3a.

TennoBoe pacmupeHue KUIKOCTeH U TBEPABIX
TeN, OOBEMHOE W JIMHEHHOe. AHrapMOHH3M
TEIJIOBBIX KONEOaHUH YacTHI[ BEIecTBa Kak
INpUYMHA TEIUIOBOTO pacIIMpeHHs Tel (Ha
Ka4eCTBEHHOM yPOBHE).

IIpeobpaszoBanue 9HEPTUHU B (ha30BBIX
nepexojax.

YpaBHeHuHe TeoBoro OanaHca.
IMoBepxHoctHOoe  HarTspkeHue.  Koaddumuent
MOBEPXHOCTHOTO ~ HaTsDKeHWs.  KamwuiipHble
sBieHusa.  JlaBneHue  moAg  HMCKPHUBICHHOM

MOBEPXHOCTBIO YKUIKOCTH

Brmonaenne y‘Ie6HI)IX 3a[[aHPII>1 Ha aHalu3

TEIUIOBBIX IIPOLIECCOB (s1BICHMIA)
C MCIOJIB30BaHUEM OCHOBHBIX NojnoxkeHuid MKT
1 3aKOHOB MOJIEKYIAPHON ¢busukn

1 TEPMOANHAMHUKU: CBSI3b JABICHHS HICATHHOTO
rasa ¢ KOHIEHTparuei MOJIEKYJT U ero
TeMIlepaTypoil,  ypaBHeHHe  MeHneneeBa—
Kunaneiipona, nepBblif 3aKOH TEPMOINHAMUKH.
Pabora B rpymmax mnpu 0OCYXISHHUH BOIPOCOB
MEXIPEAMETHOTO XapakTepa (Hampumep, IO
TeMme «TemnooOMeH B )KUBOH TIPHPOIE» )

PA3JIEJI 4. JIEKTPOJUHAMMKA (54 4)

DnexTpryeckoe mnoJe (24 u)

OnexTpuzanus  Teln  He€  IPOSBICHUS.
DK TPUUYECKUI 3aps. JBa BUA
INEKTPUIECKUX 3apsIIOB. [TpoBOIHUKH,
JUDJICKTPUKU u HOJ'Iyl'[pOBOZ[Hl/IKl/I.

DNeMeHTapHBI 3JEKTpHYECKAN 3apsa. 3aKoH
COXPaHEHUS JEKTPUIECKOTO 3apsa.
BsaumopeiictBue 3apsiioB. TodeuHble 3apsiibl.
3akoH Kymona.

Onektpuyeckoe mnone. Ero peiictBue Ha

IIpoBeneHre KOCBEHHBIX W3MEPEHUH WU OTBITOB
MO0 TMPOBEpPKE MPEUIOKEHHOW TUIOTE3bl TIpU
U3yYeHUU B3aUMOJCWUCTBUA 3apsDKEHHBIX Tell,
3apsga  KOHAEHcaTopa,  MOCIeIOBATEIbHOIO
COCIMHEHNUS KOHAEHCATOPOB.

Pemenne pacu€THbIX 3amad C SBHO 3aJaHHOM
Y HESBHO 33JlaHHOM  (U3MYECKOH  MOJEINBIo
C HCIOJIB30BaHUEM OCHOBHBIX 3aKOHOB U (POPMYIT
3JICKTPOCTATHKH.




TemaTnuyeckuii 0JI0K,
TemMa

OcHoBHOE
cojep:KaHue

OcHoBHbBIE BH/BI
AeATEJbHOCTH yYallluXcs

IIEKTPUUECKUE 3aPSIIbL.
Hanpsoxénnocts 3JIEKTPUIECKOTO OIS,
IIpoGubrii  3apsn.  JluHuUM — HanpsHKEHHOCTH
3MEKTPUIECKOTO TIOJIS. OxHopoaHoe
3MEKTPHIECKOE TOIE.

TloTeHIManbHOCTh 3JIEKTPOCTATHYECKOTO HOJIS.

Paznocts TIOTECHIIHAIOB U HaIpsDKeHHe.
[ToreHuunansHas SHEPrust 3apsza
B 3JIeKTpocTaTudyeckoM  mojue.  Ilorenuuman
IEKTPOCTATUIECKOTO TOJIsI. CBs13b
HaNPSHKEHHOCTH oJIst U Pa3HOCTH

MOTEHIMAIOB OIS JIEKTPOCTATHIECKOTO IO
(KaK OTHOPOJHOTO, TAK U HEOJTHOPOIHOTO).
[MpuHIT ~ CyNepmo3WIy  3IEKTPHIECKUX
HOJIEH.

PemeHne KkadecTBEHHBIX 3aad, TpPeOyroOmuX
TIPUMEHEHNS 3HaHUH T10 JJIEKTPOCTATHKE.
OOBbsiCHEHHE OCHOBHBIX IPHHIIUIIOB JIEHCTBUS
TEXHUYECKHX YCTPOHCTB ¥ TEXHOJIOTHYECKUX
MPOLIECCOB,  TAaKUX  Kak: NEKTPOCKOTL,
JNMEKTPOMETP,  DIEKTPOCTATHYECKas  3alluTa,
3a3eMJICHHE BJIEKTPONPHOOPOB, KOHIEHCATOPEI,
reneparop Bau ne I'paaga.

Omnpenenenue ycnoBUi IPUMEHUMOCTU MoJeei
(PU3UYCCKUX TEN: TOUYCUYHBIA 3apsill, OJJHOPOTHOE
NIEKTPUIECKOE TOJIe.

BrimonHeHne y4eOHBIX 33laHWd Ha aHaIU3
INEKTPUIECKHX IIPOLECCOB

[Tone Toweunoro 3apsima. Ilonme paBHOMEpHO

3apspkeHHOW  cdeppl.  [lome  paBHOMEpHO
3apspkeHHOTO 1Mo o0béMy mapa. [lome
paBHOMEPHO 3apsHKEHHOM OeckoHeTHOI

wiockocTd. KapTuHbl IMHUN Hanpspk€HHOCTH

ITUX oJiei " DKBUIIOTCHIIMAJIBHBIX
IIOBEPXHOCTEH.
[IpOBOJHUKHM B 3JIEKTPOCTATHYECKOM  ITOJIE.

Ycnosue PaBHOBECHUA 3apsA0B.
HI/BHCKTPI/IKI/I B JJICKTPOCTAaTUYCCKOM  IOJIC.

(s1BIICHUIA) C MCIIOJIb30BaHHEM OCHOBHBIX
TIOJIO’KEHUH ¥ 3aKOHOB 3JIEKTPOJMHAMUKH: 3aKOH
COXpAaHEHHUsS OJJIEKTPUUECKOTO 3apsijia, 3aKOH
Kynona, MIOTEHIIHAIBHOCTh
INIEKTPOCTATHIECKOTO noJts, HPHHINI
CYIEPIO3UIHHU NEKTPUIESCKHX MOJIEH.
Hcnonb3oBanne |T-texHonoruit npu padote
C IOITOJIHUTCIIbHBIMH HCTOYHHUKaAMHU
nH}poOpManyy Mo TeMe, X KPUTHIECKUH aHaIn3
1 OIIEHKA JOCTOBEPHOCTH




TemaTnuyeckuii 0JI0K,
TemMa

OcHoBHOE
cojep:KaHue

OcHoBHbBIE BH/BI
AeATEJbHOCTH yYallluXcs

JlnsnexTpuueckas IPOHULIAEMOCTh BEIIECTBA.

Konpnencarop. DneKTpoEMKOCTb  KOHIEHCATOpA.
OneKTpoéMKOCTb  IUIOCKOTO  KOHZCHCATOpA.
TapannenbHOe COEIMHEHHE KOHICHCATOPOB.

IlocnenoBarenbHoe COEJIMHEHHE

KOHJICHCAaTOPOB.

OHeprus 3apsKEHHOTO KOHJICHCATOopa.

JIBIoKeHue 3apsLKEHHOM YacCTHUIBI B

OJHOPOIHOM 3JIEKTPUIECKOM IOJIe
[ocrosuubIit amexTpudeckii TOK | Cmna Toka. [TocTOSHHBIA TOK. IIpoBenenue mNpsIMBIX H3MEPEHUH CHIIBI TOKa
(24 4) YcnoBus CYIIECTBOBAHHUS TIOCTOSIHHOTO | W HAIPSDKEHUS, KOCBEHHBIX H3MEpeHUi

SNMEKTPUYECKOT0 Toka. Mcrounmkwm TOKa. | ymembHOTO compotusienus, OJ{C u BHyTpeHHETOo

Hampsixenne U u OJIC E.

3akoH OMa Uil y9acTKa LETIH.

ONeKTpUUYECKOEe CONPOTUBICHHE. 3aBHCHMOCTh
CONPOTHBJICHHS] OJJHOPOJHOTO MPOBOJHHMKA OT
€ro JUIMHBI U IUTOLIAAN MOIEePEYHOTro CeueHUs..
VY nensHoe CONPOTHUBIICHHE BEILIECTBA.

HOCJ’[C[IOB&TCIII)HO@, napajuieIbHOE,
CMEIIaHHOE COCAMHEHUE TPOBOJHU -
KOB.

COIIPOTHUBJICHUS HCTOYHHKA TOKA, HPOBEICHUE
WCCIIEIOBAaHUA  3aBHCUMOCTEH  (DU3HYECKUX
BEJIMYMH U OIBITOB IO MPOBEPKE NPEeATI0KEHHOMH
TUIOTE3bl MPU M3y4YEeHUM Lierned MOCTOSIHHOTO
TOKa.

Pemienvie pacu€rHbIX 3aad  C SIBHO  33JIAHHOM
WHEIBHO  3aJ@HHOM  (M3MYECKOH  MOJENBIO
C HCTIONTB30BAaHNEM OCHOBHBIX 3aKOHOB H (hOpPMyII
MIOCTOSIHHOT'O TOKA.

Pacuér pa3BeTBIEHHBIX 3JEKTPUUYCCKUX LIEHEH.
[Mpaswuna Kupxroda.
Pabora  3NIEKTPHYECKOTO

TOKa. 3akoH

PelreHne Ka4yeCTBEHHBIX 3a7ad, TPEOYIOIINX
MPUMEHEHUs] 3HAHUH | 3aKOHOB IOCTOSIHHOT'O
TOKa.




TemaTnuyeckuii 0JI0K,
TemMa

OcHoBHOE
cojep:KaHue

OcHoBHbBIE BH/BI
AeATEJbHOCTH yYallluXcs

Jxoyns—IJlenna.

MOIHOCTE 3JIEKTPUYECKOro ToKa. TerutoBast
MOIIHOCTB, BBIEIsIeMas Ha Pe3UCTOpeE.

OJIC 1 BHYTpeHHEE CONPOTUBJIEHUE UCTOUHUKA
Toka. 3akoH Oma ans MONHOH (3aMKHYTOH)
2JIEKTPUYECKON Lenu. MOIIHOCTh HCTOYHHKA
Toka. KopoTkoe 3ambIkaHue.

KonpgeHcatop B 11enu mocTosIHHOTO TOKa

OObsSCHEHHE OCHOBHBIX TPUHIIATIOB JICHCTBUS
TEXHUYECKHX YCTPOMCTB, TAKHX KaK: aMIIepMETp,

BOJIETMETP, PEOCTAaT, CUYETUHK OIIEKTPHIECKOH
SHEPIUU.

BrimosiHeHne y4eOHBIX 3aJaHM Ha aHaIU3
JIEKTPUIECKUX MPOIIECCOB (s1BNICHUIN)
C UCTIONB30BAHMEM  OCHOBHBIX  ITOJIOXKEHHI

1 3aKOHOB 3JIEKTPOJMHAMHKH: 3aKOHBI OMa IS
ydJacTKa IeNH M I 3aMKHYTOH 3JIeKTpHYecKon
neny, 3akoH Jlxoynsi—IJlenna.

Pabora B rpymmax mnpu 0OCYXISHHUHM BOIPOCOB
MEXIPEAMETHOTO XapakTepa (Hampumep, MO
TeMe «DIEKTPUUECKHE SIBICHUS B IIPHPOIC» )

Toku B pa3nuyHbIX cpenax (6 9)

DnekTpuyeckas MPOBOAMMOCTh  Pa3IMYHBIX
BEILECTB. DNeKTpOHHAS TIPOBOTUMOCTH
TBEPIBIX METaJIOB. 3aBHCHMOCTH

CONPOTHBIIEHUS METAIOB OT TEMIIepaTyphl.
CBepXIpOBOAUMOCTbD.

IIpoenenue KOCBEHHBIX HM3MEepEeHNH
U MCCIE0BaHNI 3aBUCUMOCTEH MEXTY
(GM3MYeCKIMHE  BEIIMYMHAMH — TPH  U3YYCHHUH

IpoHeCcCOB IMPOTEKAHHA DIJICKTPUYCCKOIO TOKa
B ME€TaJu1ax, JJICKTPOJIUTAX U IMOJYIIPOBOJHUKAX.

DIIEKTPUUYECKUI  TOK CaoiicTBa
3JIEKTPOHHBIX ITyYKOB.
[onynpoBoganku. CoOCTBEHHAs W MPHUMECHAS

MPpOBOAMMOCTL IOJYIPOBOJHHUKOB. CaoiicTBa

B BaKyyMe.

Pemrenne pacuéTHBIX 3a4ad C SIBHO 3aJaHHOM
M HESBHO 3aJaHHOW  (U3MUYECKOM  MOJCIBbIO
C HUCIIOJIb30BaHHEM 3aKOHOMEpPHOCTEHN
TOCTOSIHHOT'O TOKA B Pa3IMYHBIX Cpelax.




TemaTnuyeckuii 0JI0K, OcHoBHOE OcHOBHbBIE BH/IbI
Tema cojep:KaHue JIeSITeJTbHOCTH Y4aIInXcst

p—n-niepexona. TTonmynpoBogHuKOBEIC | PellieHne KavyecTBEHHBIX 3a1ad, TPEOYHOIIIX
pUOOPEL. MPUMCHEHUSI 3aKOHOMEPHOCTEH  ITOCTOSIHHOTO
DNEeKTpUYCCKUI TOK B DJICKTPOJIMTAX. | TOKA B PA3IMYHBIX Cpeax.

DJeKTpONUTHIECKas mucconanusi. | OObsICHEHHE OCHOBHBIX MPUHIUIIOB IEHCTBH
DJexTposus. 3aKoHBI Dapanest UL | TEXHHYECKHX  YCTPOWCTB,  TAaKUX  Kak:
JNEKTPOIIU3A. ra3opaspsiIHbIe JIAMIIbl, 3JICKTPOHHO-IydeBast
DneKTpuYeCcKuit TOK BTazax. | TpyOKa,  MOJYHNPOBOJHUKOBBIE  MPUOOPHI:
CaMOCTOSATEebHBIN Y HECAMOCTOSITEBHBIA | TWOJA, TpPaH3UCTOP, (OTOAMOT, CBETOIUOL;

paspsa. PasmuuHble THITBI CaMOCTOSTEIBHOTO
paspsaaa. Monuus. [1nazma

rajJbBaHHUKaA, paq)I/IHI/IpoBaHI/Ie MECIH, BBIIIJIaBKa
AJIIOMUHUS, SJICKTPOHHAsA MUKPOCKOIIHA

®U3NYECKHI MPAKTUKYM (16 1)

Om3mueckuit mpakTukym (16 1)

CriocoOb1 M3MepeHust PU3MIECKUX BEITNINH

C UCIIOJIb30BaHUEM aHAIOTOBBIX U IU(PPOBBIX
M3MEPHUTEIbHBIX NPHOOPOB U KOMITBIOTEPHBIX
JATYMKOBBIX CUCTEM. AGCOIOTHBIC

U OTHOCHUTEJIbHBIC TOT'PEITHOCTH 1/13Mepe1-mﬁ
(usnueckux BeanurH. OneHKa IPaHHMI
HOTPEIIHOCTEH.

IIpoBenenue KOCBEHHBIX U3MEepeHHnH
¢mudecknx BemmuuH. Hampumep: yckopeHus
CBOOOJTHOTO TaJeHUsI, pabOTHl CHIIBI, yJETbHOMH
TemIoéMKocTH, Monyms FOHra, ynpempHOTO
COIIPOTUBJIEHHUs MaTepuajia MPOBOJHUKA, 3apsiia
OJJHOBAJICHTHOI'O MOHA U T. II.

IlpoBeneHne  UCCIeNOBaHMM  3aBUCHUMOCTEH
Mexny (usnueckumu BenmuuuHamu. Hampumep:
3aBUCUMOCTH IEpHOIa




TemaTnuyeckuii 0JI0K,
TemMa

OcHoBHOE
cojep:KaHue

OcHoBHbBIE BH/BI
AeATEJbHOCTH yYallluXcs

IIpoBenenne KOCBEHHBIX N3MEPEHHH,
HCCIIeI0BaHNH 3aBUCHMOCTEH (DH3HIECKIX
BEJIYMH, IPOBEPKA MPEIOKEHHBIX THUITOTE3
(BBIOOD U3 paboT, ONHMCAHHBIX B TEMAaTHYECKUX
paznenax «Yu4eHUUECKUi KCIIEpUMEHT,
71a00paTOPHBIE PAOOTHI, TPAKTHKYM>)

oOpamieHnss KOHMYECKOTO MasTHHKa OT €ro
MapaMeTpoB; 3aBHCHUMOCTH CHJI  YIPYTOCTH,
BO3HMKAIOIIMX B  TIPY)XHHE W PE3HHOBOM
oOpasme, OT uX AedopMaluy; HCCICAOBAHNE
Iponecca OCTBIBAHUS BEIIECTBA; 3aBHCHMOCTH
MIOJI€3HOH MOIIHOCTH HMCTOYHHMKA TOKA OT CHJIBI
TOKa; CHSTHE BOJBT-AMIIEPHON XapaKTEePHUCTHKU
MO U T. II.

[IpoBenenne OIIBITOB o TIpOBepKe
MIPE/UIOKEHHBIX THIOoTe3. Hampumep: rumoresst
O IpSIMOK  NIPOTIOPLMOHANBEHON  3aBUCHMOCTH
MEXAy JaJbHOCTHIO  TOJETa M HAYaJIbHOM
CKOPOCTBIO TeNla; O HE3aBHCHMOCTH BPEMEHU
JBIKEHHSI OpyCKa MO HAKJIOHHOW IIOCKOCTH Ha
3aaHHOE PACCTOSHHE OT €r0 MAacChl; MPOBEpKa
3aKOHOB JUISl U30IPOLIECCOB B Ta3e M T. II.
CobumroieHne mpaBuil 0e30MacHOro TpyAa IpU
NPOBE/ICHUH IPAKTUKyMa

Pe3zeps (10 4)




11 KJIACC (170 u)

TemaTnueckmii 6J10K,
TEeMa

OcHoBHOE
cojiep:KaHne

OCHOBHBIE BHABI
JeATETLHOCTH YIalnuXcst

PA3JEJ 4. QJIEKTPOJJUHAMMKA (27 4)

MarauTHoe 1moJie
(14 4)

B3aumopeiicTBue  MOCTOSIHHBIX ~ MarHUTOB
Y IPOBOJIHUKOB C TOKOM. MarHuTHoe T1ose.
Bexkrop wmarnutHON wumHuaykiuu. [IpuHImn
CYNepHo3ULIMM MarHuTHBIX Tnoje. JluHum
MarHUTHOW MHIYKIIUH.

MarHutHOe  TOJNE€  MPOBOJHHUKA  C TOKOM
(TIpsIMOTO TIPOBOJHWKA, KATYyIIKH U KPYTOBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amniepa, e€ HanpaBJIeHUE U MOZYJIb.
Cuna JlopeHna, e€ HampaBiieHHE W MOIYJb.
JBuxenune 3apsHKEHHOM YaCTHUIBI
B OJJTHOPOJTHOM MarHuTHOM Toie. PaboTa cHibl
Jlopenna.

HpOBeL[eHPIe KOCBCHHBIX I/I3Mep€HHﬁ CHUJIbI

Awmnepa, IIpOBe/IeHHE UCCIeI0BaHNs
3aBUCUMOCTEH MEXTY bu3rIecKUMU
BEJINIMHAMHA 1 OTIBITOB 1o TIpOBEpKe
MPEUTOKEHHON ~ THHOTE3bl TPH  HM3yYCHUH

JNEHCTBUS IOCTOSIHHOTO MAarHWTa Ha PaMKy
C TOKOM, B3aUMOJICHCTBUS IIPOBOJTHHKA
C MarHUTHBIM HOJIEM.

OmnpeneneHue ycaoBUM NPUMEHUMOCTH MOJENIU
OJITHOPOJHOTO MarHUTHOTO IOJISL.

Onpenenenne HaIpaBJIeHUA HHIyKIUH
MarHUTHOTO TOJNS ITIPOBOJHHMKA C TOKOM, CHIIBI
Awmrniepa u cuisl Jlopenua.




TemaTnuyeckuii 0JI0K,
TemMa

OcHoBHOE
cojep:KaHue

OcHoBHbBIE BU/BI
AeATEJbHOCTH yYallluXxcs

MarnutHoe oJe B BCIICCTBE.
(DeppoMaFHeTI/IKI/I, napa- 1 [MaMaro€TuKu

Pemiennie pacu€THBIX 3amad C SBHO 3aJaHHOU
W HESBHO 3aJIaHHOW  (DU3MYECKOW MOJEINBIO
C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
U GopMyII 0 TeMe « MarHUTHOE TIOJIeY.
Pemrenne kadecTBEHHBIX 3a7ad, TPEOYIOIIUX
NPUMEHEHUs1 3HaHUM 1o TeMe «MaruurHoe
moJje».

OOBsiCHEHHE OCHOBHBIX IPHUHIMIIOB JAEHCTBUS
TEXHUYCCKHX YCTPONCTB

U TEXHOJOIMYECKHX IPOIECCOB, TAKUX Kak:
IpUMEHEHHE MOCTOSHHBIX MarHuTOB,
3J€KTPOMAarHuTOB, TecTep-MyJIbTUMETD,
3JIEKTPOJBUraTelb SAxobu, YCKOpHUTEIHU
3JIEMEHTapHBIX YaCTHI]

DneKkTpoMarHuTHast
WHIYKIAS

(13 4)

SIBnenue JJIEKTPOMATHATHOM WHIYKIIHH.
[Morok Bekropa MarHuTHOW WHAyKmun. /1C
MHIYKLUH. 3akoH 3JIEKTPOMAarHUTHOM
unaykuun ®apanes. Buxpepoe anekrpuueckoe
nojue. Toku Pyko.

O/IC uHAYKIMH B IPOBOJHMKE, IBIIKYLIEMCS
MOCTYMATENbHO B OAHOPOJHOM  MAarHUTHOM
I0JIE.

IIpoBenenue  ucciaegoBaHUS ~ 3aBUCHUMOCTEH
(pU3UYECKUX BEIUYUH H OIBITOB IO IPOBEpPKE
Hpe}l)’[O)KeHHOI\/'I TUIIOTE3bI l'IpI/I M3yqemm
SIBJICHUS 3J'IeKT“pOMaFHl/ITHOI>’I I/IHleKLLI/II/I.

Peurenne pacu€THBIX 3a4ay C SBHO 3aJaHHOM
Y HEABHO 3aJaHHOW (U3UYECKOH MOJCIBbIO
C HUCIIOJIb30BaHHEM OCHOBHBIX 3aKOHOB
upopMyn 10 TeMe  «DJEKTpOMAarHWTHas




TemaTnuyeckuii 0JI0K,
TemMa

OcHoBHOE
cojep:KaHue

OcHoBHbBIE BH/IBI
AeATEJbHOCTH yYallluXxcs

IIpaBuiio Jlenua.

MunyktuBHOCTB. KaTymika uHIyK-

TUBHOCTH B IIENIU IOCTOSIHHOIO TOKa. SIBneHue
camonHAYKIuH. DJ{C caMOMHIYKIIUH.
OHeprust MarHUTHOTO TOJIS KaTYIIKU C TOKOM.
DIEKTpOMarHUTHOE T0JIe

HHITYKIHSD).

Pemenne kadecTBEHHBIX 3amad, TPeOYIOUIHX
TIPUMEHEHHS 3HAHUI o TeMe
«ONeKTpOMarHUTHas HHILYKIHSD.

OOBsiCHEHHE OCHOBHBIX MPUHIIUIOB JEHCTBUS
TEXHUYECKHX YCTPOMCTB U TEXHOJIOTMYECKHX
MPOLIECCOB, TAKUX KaK: HHAYKIHOHHAS IMeYb,
COJICHOM[, 3aIlUTa OT JJIEKTPU3ALUM Tel IpH
JBIKEHHU B MAarHUTHOM I10JIe 3eMJIH.

Pabora B rpynmax mpu o6CyXaeHII

BOIPOCOB MEXIPEIMETHOTO
(Hampumep, 1O TeMe
SIBJICHHS B IPUPOJIC»)

xapakrepa
«ONeKTpOMarHUTHEIC

(60 u)

Mexanuueckue kosedanus (10 1)

PA3EJ 5. KOJIEBAHUSI 1 BOJTHbI
KonebarenbHast CUCTEMA. CB00OOTHBIE
KOJIeOaHus.

'apmonnueckue kosnedanus. Kunematnueckoe
¥ TUHAMHYECKOe OIUCAHUE. JHepreTHYecKoe
omucaHue (3aKOH COXPAHEHHS MEeXaHHYECKOH
SHepruM). BrIBox AMHAMHYIECKOTO OMHCAHHS
TapMOHUYECKIX Kose6aHui u3 nx
SHEPreTHIECKOT0 1 KHHEMAaTH4eCKOTO

[poBeeHne KOCBEHHBIX H3MEPEHUIA,
HCCIIe/IOBaHHS 3aBUCHMOCTEH MEXITY
(U3MYECKUMHU BETMINHAMHE H OTIBITOB TI0 TIPOBEPKE
HPEUI0KEHHOW THUIOTE3bI P H3YUSHUH
KOJIeOaHMIi HUTSHOTO U PYKUHHOTO MasiTHUKOB,
BBIHY)K/ICHHBIX M 3aTyXAIOIMX MEXaHMIECKHX
KOJICOaHHA.

Omnpenenenne yCIoBHI MPUMEHUMOCTH MOJIEIH




TemaTnuyeckuii 0JI0K, OcHoBHOE OcHOBHbBIE BHJIbI
TeMa cojep:kaHue JAesITeJTbHOCTH y4aluxcst
OIMCAHNSI. MaTEeMaTHIECKOTO MasiTHUKA H HJIEaTbHOTO
Amiumutyna u dasa  konebanuil.  CBs3b | HPY>KUHHOTO MasTHHKA.
aMIUTUTY bl KOJNEOaHWH MCXOAHOW BeNMMYMHBI | PemeHue pacu€THBIX 3a/1a4 C SIBHO 3aJaHHOU
C aMIUIUTYZaMH  KojJeO0aHuii €€ CKOpPOCTH | W HEeSIBHO 3aJaHHOU (H3MUYECKOI MOIEIBIO
U YCKOPEHHUSL. C HCTIOJIb30BAHIEM OCHOBHBIX 3aKOHOB
IMepron myacrota koneOanmid. Ileprox Manbix | 1 Gopmyi o Teme «MexaHUYeCKUe
CBOOOIHBIX  KONEOAaHWH  MareMaTH4ecKoro | KoyieOaHWs».
MmastHuka. [leppox  cBoOOIHBIX —KojebaHMil | PemeHne kauecTBEHHBIX 3a1ad, TPEOYIOIIMX
HPY>KMHHOTO MasITHUKA. NIPUMEHEHUs 3HaHUH 110 TeMe «MexaHndecKue
Ilormatne o0  3aTyxalomux  KoJeOaHHWAX. | KOJCOAHUM.
BriHyXneHHBIE KoJeOaHMs. Pe3onanc. | OOBsiCHeHHE OCHOBHBIX IPUHIIMIIOB ICHCTBUS
Pe3onancHas kpuBas. BnusiHue 3aTyxaHus Ha | TEXHHYECKHX YCTPOMCTB, TAKMX KaK: METPOHOM,
BUJI PE30HAHCHON KPHBOH. ABTOKOIEOaHHS Yachl, KAuelTH, My3bIKATbHbIE HHCTPYMEHTEI,
ceficmorpad.
Hcnone3oBanue | T-TexHOMOTHI IpH paboTe
C JIOIOJIHUTEIbHBIMHA HCTOYHHKAMH
MH(OPMAIIMH [0 TeMe, UX KPUTHYECKUIT aHaIn3
U OLIEHKA IOCTOBEPHOCTH
DNeKTpOMarHUTHBIE KonebarensHbIit KOHTYD. Caoboxnusie | IIpoBeneHre KOCBEHHBIX W3MEPEHHH

xoseOanus (15 u)

DJICKTPOMAarHMTHLIC KOJ'[eGaHPIﬂ B UJICAJIbHOM
xosebareabHOM KoHType. Dopmyna Tomcona.
CBA3b aMIUIMTYIBl 3apsiia  KOHJEHcaTopa
C aMIUIMTYAOH CHJIBI TOKa B KOJeOaTelbHOM
KOHTYPE.

Y MCCIICIOBAHUS 3aBUCUMOCTEH (hrU3nIecKux
BCIIMYUH l'lpI/I I/ISy‘{eHI/II/I SJ'IGKT“pOMaFHl/ITHbIX
KoJie0aHUi U 1ienel MepeMEeHHOT0 TOKa.
Penrenue pacu€THbIX 3a/1a4 ¢ SIBHO 3a/laHHOM
¥ HESIBHO 33J]aHHOHN (pH3HYIECKOi MOJIEIBIO




TemaTnuyeckuii 0JI0K,
TemMa

OcHoBHOE
cojep:KaHue

OcHoBHbBIE BH/IBI
AeATEJbHOCTH yYallluXxcs

3aKOH COXpaHEHHs DSHEPrHMHM B UJCAIBHOM
KOJIe0aTEeIbHOM KOHTYpE.

3aryxaromye 3JIeKTPOMAarHUTHBIE KOJIeOaHWs.
BrmyxnenHbIe 3JIEKTPOMArHUTHBIE
KOJIeOaHHS.

IlepemenHblii TOK. MOIIHOCTb MEPEMEHHOTO
TOKa. AMIUTUTYIHOE U JeHCTBYIOIIee 3HAUCHNUE
CHJIBl TOKa M HalpsDKEHUS IpU  pasInuHOU
(dopMe 3aBHCUMOCTH IIEPEMEHHOTO TOKa OT

BpPEMEHHU.
CuHycouaabHbIi epeMeHHbIN Tok. Pe3uctop,
KOHIEHCATOp M KaTyllka  HWHAYKTHBHOCTH

B IIENIH CHHYCOHAAIBHOTO TIEPEMEHHOTO TOKa.
Pe3onanc TokoB. Pe3oHaHc HanpskeHUH.
Wneanenptit Tpancdopmarop. [IpomsBoactso,
nepefada M HOTPEOJICHHE  DJIEKTPUUECKOH
SHEPIUu.

OKOJIOTUYECKHE PUCKM IIpU INPOU3BOJCTBE
anexkTposHeprun. Kymnsrypa

C MCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
# GOpMyII 0 TeMe «DIEKTPOMArHUTHBIE
KOJICOaHUS.

Perienne KauecTBEHHBIX 33124, TPEOYIOLMINX
MIPUMEHEHHS 3HAHHH 110 TeMe
«DNEKTPOMArHUTHBIE KOJIEOaHUSD).

CpaBHEHHE MEXaHUYECKIX

U 3JICKTPOMArHUTHBIX KOJICOAHMIA.

OOBsiCHEHHE OCHOBHBIX MPUHIIUIIOB JCUCTBHS
TEXHUYCCKHX YCTPOUCTB, TAKUX KaK:
JJIEKTPUYECKUIT 3BOHOK, T€HEPaTop
MEPEMEHHOT0 TOKA, JINHUHU JIIEKTPOTIepeay.
Ormpenenenre ycaoBHil MPUMEHHMOCTH MO/IEITH
HICATBHOTO KOJIE0ATENFHOTO KOHTYpA.

AHanM3 ¥ OlIEHKa MOCIEACTBUIN HCITOIL30BAHUS
Pa3IMYHBIX CIIOCOOOB MPOU3BOICTBA
3JIEKTPOIHEPTHH C TTO3HITUI IKOJIO-

HCIIOJIb30BaHUA
B IIOBCEHEBHOI )KU3HU

SJIEKTPO3HEPTrUun

THYECKOl 6e301acHOCTH;

TIPE/ICTABICHUIIO PAIlIOHAIEHOM
TIPUPOJIOTIONB30BaHUH (B TPOIECCE TTOTOTOBKA
COOOIIEHNH, BBIMOTHEHUH TPYIIOBBIX
IIPOEKTOB)




TemaTnuyeckuii 0JI0K, OcHoBHOE OcHOBHbBIE BHJIbI
Tema cojep:KaHue JIeSITeJTbHOCTH Y4aIIuxcst
MexaHndecKne MexaHnyeckue BOJTHEI, yCIIOBHS ux | CpaBHEHHE MEXaHHYECKHX
U 2JIEKTPOMArHUTHBIE BOJIHBI pacIpoCTpaHeHUs. [Moniepeunsle | ¥ 3JIEKTPOMArHUTHBIX BOJIH.

(10 4)

U IIPOJIOJIbHBIE  BOMHBL  Ilepmoxm, ckopocThb
pactpocTpaHeHus W AnuHa BoiHBL CBoifcTBa
MEXaHMYECKUX BOJIH: OTpakeHue,
npesoMIIeHHe, HHTephepeHIHS 1 AU PaKI.
3Byk. CkopocTh 3Byka. I'poMKOCTh 3ByKa.
Bricota ToHa. TeMOp 3ByKa.

[IymoBoe 3arpsi3HEHHE OKpYyKaroleil cpeibl.

DIeKTpOMarHUTHBIE BOJTHBL Ycnosus
U3ITyYeHHS 3JIEKTPOMArHUTHBIX BOJTH.
B3aumHas  opueHTauus ~ BEKTOPOB  ,
B 3JIEKTPOMAarHUTHOH BOJTHE.

CaoiicTBa JNEeKTPOMATHUTHBIX BOJIH:
OTpakeHHe,  TpeJIoMIIeHHe,  MOJspHU3alus,

HUHTephEepeHIns U TUPpaKIus.

[ITkana 3JeKTpOMarHUTHEIX BoJH. [IpuMeHeHune
JJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[MpuHIMIIBL ~ pagWoOCBS3M ¥ TEIEBUJICHUSL.
Panuomnoxarms.

DJIeKTPOMAarHUTHOE 3arpsi3HEHHE OKPYKAIOIIESH
cpernsl

Omnpenenenne yclIoBUid IPUMEHUMOCTH MOJAEITH
TapMOHHYECKOM BOJIHBI.

Pemenne kauecTBEHHBIX 3aa4, TPEOYIOIIMX
NIPUMEHEHUs 3HaHUH 110 TeMe «MexaHndecKue
1 2JIEKTPOMArHUTHBIE BOJHED).

W3y4enne mapaMeTpoB 3BYKOBOW BOJTHEL.
Wzydenne pacpocTpaHeHHs 3BYKOBBIX BOJH

B 3aMKHYTOM IIPOCTPAHCTBE.

OOBsicHEeHIEe OCHOBHBIX PUHIUIIOB ACHCTBHS
TEXHUYECKHX YCTPOUCTB U TEXHOJOTHYECKUX
HPOLECCOB, TAKUX KaK: My3bIKJIbHbIE
MHCTPYMEHTBI, pajiap, paauonpuEMHIK,
TEJICBU30D, aHTeHHa, Tenedon, CBU-neusb,
yIBTPa3ByKOBasl IMarHOCTHKA B TEXHUKE

W MEIUIINHE.

Hcnons3zoBanue | T-TexHOMOTHI TpH paboTe

C IOTIOJTHUTENFHBIMHA MICTOYHHKAMU
WHPOPMAIIH TI0 TEME, X KPUTHYECKAN aHAITN3
U OLICHKa IOCTOBEPHOCTH.

AHanu3 U OlLleHKa MOCIEACTBUI ITyMOBOTO

1 DJICKTPOMArHMuTHOI'O 3arpA3HCHUA
OKpY>Karollei Cpeabl ¢ MO3ULMH 3KOJIOTHYECKO
0e30MacHOCTH; MpeACTaBICHUN




TemaTnuyeckuii 0JI0K, OcHoBHOE OcHOBHbBIE BHJIbI
TemMa coJepKaHHe JesITeJIbHOCTH YYAIHXCs
0 paIMOHAILHOM TIPHPOIONIONE30BAaHAH (B
Iporecce NOATOTOBKH COOOIICHHH,
BBINIOJTHEHUH TPYIIIOBEIX POEKTOB)
Omrruka (25 ) IIpsmonuueliHoe  pacmpocTpaHeHne  cBeTa | HaOmomeHue ONTHYECKHX SIBICHUH,

B ofHOponHOM cpexne. Jlyu cBera. Toueunslit
HCTOYHHK CBETA.

OtpaxkeHHe cBeTa. 3aKOHBI OTPAKEHUSI CBETA.
IMocTpoeHne n300pakeHU B TIIOCKOM 3€pKalie.
Cdepuyeckue 3epkana.

[Ipenomnenune cBera. 3aKOHBI TMPETOMIICHUS
CBeTa. AOCONIOTHBIN [oKa3aTellb
npenomiierns. OTHOCHTENBHBIN  IMOKa3aTelb
npenomiieHns. [IOCTOSHCTBO YacTOTHI CBeTa
Y COOTHOIIECHWE JUIMH BOJH TIpU TIEpPeXoje
MOHOXPOMATHUYECKOTO CBETa Yepe3 TPaHUILy
paszena AByX ONTHYECKUX CPeil.

Xon nywei BmpusMe. Jlucmepcus cBeTa.
CrnoxHblii coctaB Oesoro ceeta. L[Ber.

[TonHoe BHYTpeHHEe oTpaxeHue. [Ipe-

JENbHBI  yroJ  MOJHOTO  BHYTPEHHErO
OTpaKEeHHUSI.

Cobuparomyie ¥ pacCeMBaroIIie  JIMH3BI.
Tonkast  smH3a.  (DOKyCHOE  pPacCTOSHHE

Y ONTHYECKAs CHJIa TOHKOM JINH3HI.

MIPOBEAECHNE KOCBEHHBIX H3MEPEHHUH,
HCCIIE0BAHMS 3aBUCUMOCTEH (QU3HIECKIX
BEJIUYMH U OIBITOB [0 IPOBEPKE MPETIOKEHHON
TUIIOTE3bI IIPU U3YYEHHUHU SBJICHUN IPEIOMIICHUS
CBeTa Ha I'paHulle pazjena IByX cpel,
NPEIOMIICHUsSI CBeTa B coOuparomieit

U pacCceUBAaOLIEH IMH3aX, BOJIHOBBIX CBOICTB
CBeTa.

Pemenne pacu€THbIX 3a7a4 ¢ SIBHO 3aJaHHOMN

¥ HESIBHO 33JaHHOH (pU3MYIECKOi MOIEIBIO

C UCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB

U hopmyn o Teme «ONTHKa.

Pemenne kauecTBEHHBIX 3aa4, TPEOYIOIIMX
IPUMEHEHHs 3HaHUH 1o TeMe «ONTHKaY.
[octpoenne u pacuér n3o00pakeHHid,
CO3/1aBa€MBIX IIOCKHUM 3€pKaOM, TOHKOI
JIMH30M.

Ompenenenne ycIoBHil IPUMEHIMOCTH MOIEITH
TOHKOM JIMH3bI; TPaHUL] TPUMEHUMOCTH
reOMETPUYECKON ONTHKH.




TemaTnuyeckuii 0JI0K,
TemMa

OcHoBHOE
cojep:KaHue

OcHoBHbBIE BU/BI
AeATEJbHOCTH yYallluXxcs

3aBHCHMOCTh (DOKYCHOTO PACCTOSIHHSI TOHKOM
chepudeckoil JMH3BI OT €€ TeOMEeTpUH
U OTHOCHUTEJILHOT'O MOKA3aTelIs IIPEIOMICHHUS.
®opMmysa TOHKOM  JIMH3BL.  YBEIUYECHHE,
JlaBaeMOe€ JINH30M.

Xon  mywya, TPONIEANIEr0  JUH3Y  IOX
[IPOU3BOJIbHBIM YIJI0M K € TJ1aBHOM
ontuyeckoil ocu. IloctpoeHne wu3oOpakeHMit
TOYKM W OTpe3ka MpsIMOH B COOMPAIONIUX
U pacCeUBAOLINX JIMH3aX U X CUCTEMaX.
OnTuueckue puOOpHI. Paspemaromas
crocoOHOCTh. ['71a3 Kak onTHYecKas CHCTeMa.
[Ipenensl NPUMEHMMOCTH T'€OMETPUYECKOMH
OTITHKU.

BomxoBas ontmka. HHTepdepeHmus cBera.
KorepenTHele HCTOYHUKH. VYcnosus
HaOJIIO/IEHNs]  MakCUMyMOB ¥ MHHHUMYMOB
B MHTep(EPEHIIMOHHOH KapTHHE OT JBYX
KOI€PEHTHBIX HMCTOYHHUKOB. [Tpumepst
KITACCHYECKHX MHTEP(EPEHINOHHBIX CXEM.
Judpakuus cera. JudppakinuoHHas peméTka.
VYcnoBue HaOMIOAEHHS TIAaBHBIX MaKCHMyMOB
IpHU TTaJICHAN MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIMOHHYIO PELIETKY.

[longpuzanus ceeta

OO6bscHeHHEe 0COOCHHOCTE MPOTeKaHUs
OINITHYECKHX SIBIICHUI: MHTEP(EpeHIUH,

T PaKIHH, TUCTICPCHH, TIOJTHOTO BHYTPEHHETO
OTpayKECHHMSI.

OOBsicHEHIEe OCHOBHBIX PUHIUIIOB ACHCTBHS
TEXHUYECKHUX YCTPOHCTB U TEXHOJIOTHUECKHX
IPOLIECCOB, TAKUX KaK: OYKH, JIyIa, IEPUCKOII,
(oToanmapar, MUKPOCKOII, ITPOCKIIHOHHBIH
armapar, IpOCBETIICHHE ONTHKU, BOJIOKOHHAS
OIITHKA, TU(PPAKINOHHAS PEeHIETKA.

Pabora B rpynmax npu o0CyXIeHHU BOIPOCOB
MEXIIPEIMETHOTO XapakTepa (Harmpumep, o
TeMme «CBETOBBIC SBJICHHUS B IPUPOJIEH)




TemaTnuyeckuii 0JI0K,
TemMa

OcHoBHOE
cojep:KaHue

OcHoBHbBIE BH/IBI
AeATEJbHOCTH yYallluXxcs

PA3JIEJ 6.

OCHOBbBI CHEIIMAJBHON TEOPUHA OTHOCHUTEJLHOCTH (5 )

OcHoBbt CTO (5 u)

I'panu1p! NPUMEHUMOCTH KJIACCUYECKOH
MexaHuku. [locTynaTsl cienuanbHO Teopuu
OTHOCHTEIBHOCTH.
IIpocTpaHcTBEHHO-BPEMEHHOM HHTEPBAIL.
IIpeobpazoBanus Jlopenna. Ycnosue
HNPUYUHHOCTH. OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMe/JIEHNE BPEMEHH
U COKpallleHHEe JAJIMHBI.

OHeprus U UMILYJIbC PENIATUBUCTCKOM
YJaCTHIIBL.

CBs13b MacChl C SHEPTUEH W IMITYJILCOM
PETATUBUCTCKON YaCTHI[BI. DHEPTHS TIOKOS

[IpoBeneHne KOCBEHHBIX U3MEPEHHI HUMITyJIbCa
1 SHEPTUHM PEITATHBHCTCKHUX YacTHI] (110
¢dororpadusiM TPEKOB 3apSHKEHHBIX YaCTHIL

B MarHUTHOM TIOJIE).

AHanu3 u onucanue GU3NIECKUX SBICHAN

C HCTIOJIb30BaHMIEM IIOCTYJIATOB CIICHUATIBHON
TEOPUH OTHOCUTEIHEHOCTH.

OOBsiCHEeHHE OCHOBHBIX NMPHUHIINIIOB JEHCTBUS
TEXHUYECKHX YCTPOHCTB, TAKUX KaK:
CITyTHUKOBBIE IPUEMHHUKH, YCKOPUTEIN
3apSOKEHHBIX YaCTHI]

PA3JEJ 7. KBAHTOBASI ®U3UKA (25 4)

KopmyckynspHo-BonHOBOH
nyamusm (15 q)

PaBHOBECHOE TEIIOBOE M3ITyUYeHHUE (U3ITydeHHE
abcomoTHO 4Y&pHOTO Tena). 3aKOH CMEIICHUS
Buna. I'nnotesa M. Ilnanka o kBaHTax.
DOTOHEL. DHEPrust U UMITyIbC (POTOHA.

[TpoBenenue KOCBEHHBIX WU3MEpPEHUH,
HUCCIIEIOBAaHMS 3aBHCHMOCTEH MEKITY
(U3NYECKIMU  BEIMYMHAMH TIPH  U3yYCHUH

sBIeHUsT POTOIPPEKTa.
OObscCHEHHE OCHOBHBIX IPHHIUIIOB JEHCTBUS
TEXHUYECKHX YCTPOWCTB, TaKHX KaK:




TemaTnuyeckuii 0JI0K, OcHoBHOE OcHOBHbBIE BHJIbI
TemMa coJepKaHHe JesITeJIbHOCTH YYAIHXCs
CIIEKTPOMETD, (POTOIIIEMEHT,
DoTtorddexr. OnbITH A.T. CroneroBa. | ¢oTomaTduk, TyHHEJIBHBII MHUKPOCKOTI,
3aKoHbI ¢doroadpdexra. VYpaBHeHue | conmHewHas OaTapes, CBETOIUO.
OunmTeitHa it potoddderra. «KpacHas | Pemenue pacu€THbIX 3a7au C SIBHO 3aJaHHOM

rpaHunay ¢porodpexra.
JlaBneHue cBera (B 4aCTHOCTH, JaBJICHHE CBETa
Ha a0COJIIOTHO IOTJIONIAONIYI0 U a0COIOTHO

OTpaKarolIyIo TIOBEPXHOCTB). OnbIThI
I1. H. JleGenesa.

BosHoBeie CBOMCTBa  4YacTHIL. Bonnst
ne bpoitng.  Jlnuna  BomHbl e bpois
U pa3Mepsl obmacti JIOKaJM3aIAn
nBmKymecs — vactuuel.  KopryckymsipHo-

BOJIHOBOH Jyamu3Mm. Ju¢paxuus 37IeKTPOHOB
Ha KpHCTaJUIax.

Crnenuduka HU3MEepeHUi B MUKpPOMMPE.
CooTHOIIEeHHS HEOIPEIeIEHHOCTEN
[eitzenbepra

Y HESBHO 3aJaHHOW (PHU3WYECKOW MOJIEINBI0
C HCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
u popmyn o Teme «KBaHTOBEIE SIBICHHS.
Pemenne KayecTBEHHBIX 3afad, TPeOYIOLIHMX
NpUMeHeHUs: 3HaHui 1o Teme «KBaHTOBBIC
SIBTICHHSD).

Ompenenenne YCIOBUH TIPUMEHIMOCTH
KBaHTOBOM MOJIEIH CBETA.

Anamms KBaHTOBBIX MIPOIIECCOB
C MCIOJIb30BaHUEM YypaBHEHMs OWHINTEHHaA A
¢doroaddexra, TIPUHITHIIA COOTHOIIICHU I
HeomnpeznenéHHocTy [ elizendepra.
Hcnonb3oBanne |T-texHonoruii mpu padote

C IOITOJIHUTCIIbHBIMH UCTOYHUKaMH
HHq)OpMaIIPIH 10 TCMEC, UX KpI/ITI/I‘IECKI/Iﬁ aHaJIu3
" OLICHKAa JOCTOBEPHOCTHU

dusuka aroma

()

OmnBITHl 11O MCCJIICAOBAHUIO CTPOCHHUSA aTroMma.
[Tnanerapnas Mozens atroma Peszepdopna.
ITocrynatel bopa. M3nydyenue u nornomeHue

HabumroeHue MuHeHYaThIX CIIEKTPOB.
OOBbsiCHEHHE OCHOBHBIX TPUHIUIIOB JCHCTBUSI
TEXHUYECKUX YCTPOMCTB, TaKuX KaK:




TemaTnuyeckuii 0JI0K,
TemMa

OcHoBHOE
cojep:KaHue

OcHoBHbBIE BH/IBI
AeATEJbHOCTH yYallluXxcs

(oTOHOB TIpm  Tepexone
YPOBHSI BHEPrUH Ha JPYrou.
Buner cnekrpoB. CrekTp ypoBHEH 3Hepruu
aToMa BOJIOPOJA.

aroMa C OOHOI'O

CIIEKTPOCKOII, JIa3ep, KBAHTOBBIH KOMITBIOTED.
OrmpeierieHre yCIOBHIA PUMEHUMOCTH MOJIEH
atoma Pesepdopna.

AHajn3 KBaHTOBBIX IMPOIECCOB HA OCHOBE

CIOHTaHHOE W BBIHYXXJICHHOE  HW3JIydeHHE | IEPBOTO U BTOPOTro MocTynaToB bopa
cBera. Jlazep
®duznka aTOMHOTO sIpa Hyxnonnas wmomens  sjpa  [eiisenbepra—{ [IpoBeneHue u3MepeHuil paqioakTHBHOTO GoHA

1 sreMenTapHbIX actuil (5 4)

MBanenko. 3apsn saapa. MaccoBoe 4ucio siapa.
M3oTonsL

PagmoakTuBHOCTE. Anbda-pacnas. Diek-
TPOHHBIA U MO3UTPOHHBIA OeTa-pacnan. ['amma-
U3Iy4eHHe.
3aKkoH

PaAMOaKTUBHOTO pacmnana.

PapgnoaktuBHble H30TONBI B Ipupoje. CBoiicTBa
HOHU3UPYIOLIETO U3Ty4eHUs. BnusiHue)
pPagMoOAaKTHBHOCTH HA  JKMBBIC  OPTaHU3MBL

EcrectBennslii hon uzmyuenus. JJozumerpus.
OHeprust CBs3M HYyKJIOHOB B sifpe. SlnepHEIe
cmibl. Jledext maccsl sapa.

SAnepuble peakuuu. J[lenenue u cuHTe3 AAEp.
Snepusie peakTopsl. IIpoGiemsl yrpasiseMoro

TEPMOSICPHOTO  CHHTE3a. DKOIOTrn4ecKue)
aCIIeKThl PAa3BUTHS SIEPHOM SHEPIeTUKY.
Mertonsr perucTpanuu

U UCCIICOOBAHU.
QJIEMCHTAPHBIX YaCTHUII.

C HCIIOJIb30BAHUEM JIO3MMETPa U HCCIIEI0BAaHHE
TPEKOB YacTHIl (TI0 TOTOBBIM (hoTorpadusim).

OOBsiCHEHHE OCHOBHBIX IPHUHIIMIIOB JEHCTBHUS
TEeXHUYECKHX YCTPOWCTB M TEXHOJIOTHYECKUX

NPOLECCOB, TaKMX Kak: JIO3UMETp, Kamepa
BunbcoHa, snaepHbI peakTop, TepMOsAEpHBIiH
peaxTop, aTOMHasl 6omba, MarHuTHO-

pe3oHaHcHast ToMorpadusi.

OmnpeneneHne yciIoBHi MPUMEHHIMOCTH MOJIEITH
aTOMHOTO sipa.

Ananms H OIMCaHHE SIIEPHBIX peaxuuit
C MCIOJIB30BAaHMEM IIOHATHII MacCOBOE YHMCIIO
u3apsa sAApa, SHEprus CBSI3U  S/Ipa, 3aKOHOB
COXpaHEHUsl 3apsijia, MacCOBOTO YKCNA W SHEPrHU
B SIICPHBIX PEAKIMAX, 3aKOHA PaJTUOAKTUBHOIO
pacrniaza.

AHanmn3 ¥ OLEHKAa BIHSHUS PaJHOAaKTHBHOCTH
Ha JKUBbIE OPTaHU3MBI, a TAKXKE IOCIEICTBHMA




TemaTnuyeckuii 0JI0K,
TemMa

OcHoBHOE
cojep:KaHue

OcHoBHbBIE BU/BI
AeATEJbHOCTH yYallluXxcs

dyHIaMeHTaNbHblE B3auMojeiicTBus. bapuonsl,
ME30HBI U JIETITOHBIL. IpencraBnenue
o CragmaptHoif ~ mozmenu.  KBapk-rimooHHas]
MOJIENb aJPOHOB.

®dusuka 3a npepenamu CTaHIapTHOM Mozenu.
TémHas MaTepus U TEMHAs SHEPIUS.

EnuHCTBO (M3ndecKkoit KapTHHBI MUpa

pa3BUTUS  SACPHOW DHEPIETUKM  C MO3MLUHI
9KOJIOTHYECKOH 0e30MacHOCTH; MpelcTaBICHHN
0 palHoHab-

HOM HMPHUPOAONIOIb30BAHIN
HOATOTOBKHU COOOILEHNI,
IpYyNIIOBBIX IPOEKTOB)

(B mporecce
BBITIOJTHEHHS

PA3JEJI 8. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU (12 4)

DneMeHTHI acTpOHU3NKU
(12 9)

Oramsl pa3BUTHA acTpoHOMuu. lIpukiamgHoe M
MHPOBO33PEHUECKOE 3HAYEHHE AaCTPOHOMHH.

ITpuMeHUMOCTh ~ 3aKOHOB  (DM3UKH UL
00BSICHEHHSI TIPUPOIBI KOCMHYECKUX OOBEKTOB.
Metoabl  aCTPOHOMHMYECKHX  HCCIIEIOBAHUIL.
CoBpeMeHHbIe ONTHYECKHE TEJIECKOITHI,
PaaANOTENECKOIIbI, BHeaTMoc(epHast
ACTPOHOMUS.

Bun 3B&3mHOro Heba. CoszBesmusi, sIpKue

3BE3/1bl, IUIAHETHI, HX BUAUMOE JIBH)KEHHE.
ConHeuHas cucTeMa.

Comnne. ComnHeuHass aKTHBHOCTB. VICTOUHHK
sHepruu ConHIa u 3BE31.

3BE3MBI, MX OCHOBHBIE  XapaKTEPUCTHKH.
JnarpamMma  «CHeKTpalbHBIA  Ki1acc  —
CBETUMOCTDY. 3BE3 111 TJIaBHOU

YdacTHe B IUCKYCCHH O PONU aCTPOHOMHH
B COBPEMEHHOW KapTHHE MHpA, B IPAKTHUECKOH
IEATEIbHOCTH 4yeJ0BeKa U JajdbHEHIIEM
HAYYHO-TEXHHYECKOM Pa3BUTHH.

IMonrotoBka cooOIIeHUH O METOAX MOTYUYCHHUS
HAYYHBIX ACTPOHOMHUUECKHX 3HAHHH,
OTKPBITHAX B COBPEMEHHOI aCTPOHOMUH.
Ipumenenue OCHOBOITOJIAraroIIHX
ACTPOHOMHYECKHX TIOHSTHH, 3aKOHOB H TCOPHI
UL aHamM3a W OOBsICHEHHS  (PU3MUYECKHX
TMPOIIECCOB, MPOUCXOIINX B 3BE3/AaX, B 3BE3IHBIX
CHCTEMAaX, B MEKTAIAKTHIECKON Cpefie, IBIDKSHHS
HeOECHBIX TeJl, YBOJIIOLIMHU 3BE311 U BeemeHHom.
[IpoBenenne HaOmomeHuil 3BE3xHOrO Heda
HeBOOpy)KéHHblM rj1a3omM C UCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPHJIOKESHUH IS ONIPEISIICHUS




TemaTnuyeckuii 0JI0K,
TemMa

OcHoBHOE
cojep:KaHue

OcHoBHbBIE BU/BI
AeATEJbHOCTH yYallluXxcs

MTOCJIETOBATEIPHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTDY IS 3BE31 TJIaBHOU
MOCIIEZ0BATEIbHOCTH. BHYTpeHHee cTpoeHHe
3BE3I. CoBpeMECHHBIE NPEACTABICHUS O
MPOUCXOKICHUH U 3Boory CoNHIA U 3BE3.
DTarnbl )KU3HA 3BE3]T.

Mueunsii  IlyTh Hama [ ajakTHka.
[Tonoxenue n nmwkenue ComHna B [anakTuke.
Tunsl ramakTuk. PaguoranakThku W KBa3aphbl.
UeEpHble ABIPHI B AIpax ralaKkTHK.

MOJIOKEHUS HeOeCHBIX 00BEKTOB Ha
KOHKPETHYIO  JaTy: OCHOBHBIE  CO3BE3IHsA
CeBepHOT0 NMOIyIIapHs U SPKUE 3BE3BL
[IpoBenenne HabmroneHuit B Tenmeckom JIyHBI,
MJIaHET, TYMaHHOCTEH U 3BE3/IHBIX CKOIUICHUH

Bcenennas. Pacmmpenue Bcenennoii. 3akon
Xab6ma. Pasberanme ramaktuk. Teopus
Bosbiioro B3psiBa. PenukToBoe usityueHue.
MacmrabHas CTPYKTypa Bcenennoit.
MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTpOHOMHHU

OU3UYECKHUIA IPAKTHKYM (16

@usnveckuii npakTukym (16 q)

CnocoObl  m3MepeHHsT (DM3HYECKUX BEIMINH
C HCIIOJIb30BaHHEM aHAJIOTOBBIX

¥ HUPOBBIX  M3MEPUTENBHBIX  NPHOOPOB
¥ KOMITBIOTEPHBIX JaTYNKOBBIX CHCTEM.
AOCONIOTHBIC U OTHOCHTEIIbHBIC MOTPEIIHOCTH
u3MepeHni  ¢puznueckux BenuuuH. OleHKa

1)

Iposenenue KOCBEHHBIX U3MEPEHHUH
¢usnueckux BeanunH. Hanpumep:

nepuoga  CBOOOJHBIX  KOJE€OAHHH  HHUTSHOTO
u l'lpy)KI/lHHOFO MasATHUKOB, IIoKa3aTeirs

NPETIOMIICHUS CTEKJIa, (OKYCHOTO PpaCCTOSHUS
paccenBaroLE JIMH3bI, JJIMHBI CBETOBON BOJIHBI,




TemaTnuyeckuii 0JI0K,
TemMa

OcHoBHOE
cojep:KaHue

OcHoBHbBIE BH/IBI
AeATEJbHOCTH yYallluXxcs

TPAHUI] HOTPEIIHOCTEH.

[Iposenenue KOCBEHHBIX HU3MEpPEHUH,
HCCIICIOBAaHUNA  3aBHCHUMOCTEH  (DU3MUECKUX
BEJIMYMH, IIPOBEPKA IMPEIIOKEHHBIX THIOTE3
(BBIOOp M3 paboT, OMMCAHHBIX B TEMATHYECKUX
paznmenax — «YYEHMYECKHH  OKCIICPHMEHT,
nabopaTopHbIe pabOTHI, IPAKTHKYM»)

TIOCTOSTHHOM Prbepra u T. 1.

IIpoBenenne  ucciaenoBaHUM 3aBUCHMOCTEN
¢msnueckux BenumuuH. Hampumep: 3aBucuMocTH
CIiIbl AMIIepa OT CHIIBI TOKa; 3aBucumoctu DJIC
CaMOHMH/IYKIMH OT CKOPOCTH H3MEHEHHS CHIIBI
TOKa B LENHM; 3aBUCHMOCTH CHJIBI TOKa 4epe3
CBETOOMOJ OT  HANpsDKCHHS;  3aBHCHMOCTH
(OKYCHOTO pacCTOSIHUS JIMH3BI OT BEIIECTBa
HT.IL

IIpoBeneHne ONMBITOB 1O MPOBEPKE
TIpeUTOKeHHBIX runote3. Hampumep, npn
H3y4YeHHN HHTEP(EPEHINHN J1a3epHOTO
H3ITyYeHUs], I3yYCHUH AUPPAKIHOHHOTO
CIIEKTpa, M3yUCHUH MOTIOMEHNUs OeTa-JacTHI]
QTIOMUHMEM U T. II.

CobutoieHne mpaBuil 0€30MacHOTO Tpynaa IpH
NPOBE/ICHUH IPAKTUKyMa

OBOBIIAIOIIEE NOBTOPEHHUE (15 4)

CuctemaTuzanus 1 0000IeHNE
[PEIMETHOTO COACPIKAHUS

U OTIBITA JICATEIILHOCTH,
IpHOGPETEHHOTO MPH U3YyYEHHU
kypca pmsukn 10—11 xmaccos

OO0o0uieHre ¥ CHCTeMaTH3alust COJepIKaHus
pasznenoB kypca «MexaHuka», «MonekyspHas
¢busnka U TEPMOANHAMHUKA,
«OnektpoauHaMuKa», «KomebaHus 1 BOIHEBI»,
«OCHOBBI CHeHanbHOI TEOpHU
OTHOcHUTeIbHOCTH», «KBaHTOBas  (u3mKay,

Hammcanne scce o poan (GH3MKH B Pa3IM4HBIX
cepax medTeTEHOCTH dYeNOBeKa. BrImosHeHHe

y4eOHBIX 3amaHui MHTETPUPOBAHHOTO
XapakTepa,  JIEMOHCTPHUPYIOIIMX  OCBOCHHE
OCHOBHBIX IOHSTHH, (HU3NYECKHX BEIHINH

1 3aKOHOB Kypca ¢usuku 10—11 kmaccos.




TemaTnuyeckuii 0JI0K,
TemMa

OcHoBHOE
cojep:KaHue

OcHoBHbBIE BU/BI
AeATEJbHOCTH yYallluXxcs

«DNEeMEeHTHI aCTPOHOMUH ¥ aCTPO(OU3UKI.
Ponb ¢busukn U aCTPOHOMUU
B 9KOHOMHUYECKOMH, TEXHOJOTHYCCKOM,
COLMATBHOM 1 3TUYECKON chepax
JEATEIbHOCTH YeJIOBEKa; POJIb K MECTO (PH3UKHI
W aCTPOHOMHM B COBPEMCHHOH  Hay4dHOIl
KapTHHE MHpa; 3HAa4YeHHE OIHUCATENbHOM,
CUCTEMAaTU3UPYIOLIEH, 00BSICHUTEIEHON
U IIPOTHOCTHYECKOH  (GYHKUMH  Qunueckoi
TEOpUH; ponb ¢dusngeckoit Teopun
B (opMHpOBaHIH TIpeACTaBICHUIT
o ¢pu3mIecKoil ~ KapTWHE  MHpa,  MECTO
(usndecKkoll KapTHHBI MHpa B OOIIEM DIy
COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
MIpeJICTaBIICHU O IpUpoe

Pemienne kadecTBEHHBIX 3a/ad, B TOM 4YHCIIE
HUHTETPUPOBAHHOTO U MEXIPEIMETHOTO
XapakTepa.

Pemenne pacu€THbIX 3amad C SIBHO 3a/JaHHOM
¥ HESBHO 3aJaHHOW (H3MYECKOH MOAENbIO,
TpeOyIomuX NPUMEHEHUs] 3HAaHWH W3 Pa3HBIX
pa3fesioB LIKOJIBHOTO Kypca (U3MKH, a Takke
HMHTErpallud 3HaHUM U3 JpyruxX MpeaMeToB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

Pabora B rpymnme mo BBINOJHEHHIO HMPOEKTHBIX
pabot

Pezeps (10 u)

841







