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[Iporpamma 1o yuyeOHOMY peIMeTy «DusnKa
(yrnyon€HHblii  ypoBeHB) (mpeaMerHas o0nacth «ECTeCTBEHHO-Hay4dyHBIC IPEIMETHD)
(ramee COOTBETCTBEHHO - TporpaMma mo ¢u3uke, (U3MKA) BKIIOYACT TOSCHUTEIBHYIO
3alUCKy, COJAEp)KaHue OOy4YeHHs, IUIAaHHUPYEMbIe pPEe3ylbTaThl OCBOCHUS IPOTPAMMBI
o (usmke.

[losicHuTenpbHas  3amUcKa  OTpakaeT oOmpe [endw © - 3amaud  (PU3HKH,
XapaKTEPUCTUKY TICHXOJOTHYECKUX MPEINOChUIOK K €€ HM3Yy4eHHI0 OOYYalOMIMMUCS, MECTO
B CTPYKType Y4eOHOTO IUIaHa, a TaKKe MOAXOIbl K OTOOpY COAEp)KaHUs, K OIpPEIeICHUIO
TUTAHUPYEMBIX PE3YJIbTaTOB.

Conmepxxanne  oOydeHHMsI ~ pacKpbIBAaeT  COJAEp)KaTeNbHbIE  JIMHUM,  KOTOpBIC
NpeUIaraloTcsl JUIs 00SM3aTeNbHOTO M3YYEHHUS B KaXKJIOM KiIacce Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHusL.

[Imanupyemble  pe3yabTaThl OCBOGHHUS TNPOTPaMMBI N0  (U3HMKE  BKIIOYAIOT
JUYHOCTHBIC, METAlpeJMETHBIE pe3ylbTaThl 3a BeCh NepuoJ OOydeHHWss Ha ypOBHE
cpemHero ooOmero oO0pa3oBaHMs, a TakXKe TIpPEJAMETHBIE JOCTIDKEHHS O0yJaromerocs
3a KaKJplil roJ1 00y4yeHHUsl.

[TosicHuTenpHas 3anucka.

[Iporpamma 1o  ¢u3mke Ha  ypoBHe cpemHero  oOmero  oOpazoBaHHs
pa3paboTaHa Ha OCHOBE TNOJIOXKEHHH -W TpeOOBaHWI K pe3yiabTaraM OCBOCHHS OCHOBHOU
oOpasoBatenbHON mporpammsbl, mpencraBieHHbIXx B DPI'OC COO, a Takke C Yy4ETOM
paboueii mporpammbl BocimTanus U KoHIenmmu npenogaBanus yaeOHOTO

npeameta «duzuka» B oOpa3zoBaTenbHBIX OopraHm3anusx Poccuiickoit denepanun,
peann3yoIX OCHOBHBIE 00pa30BaTeIbHBIE TPOTPAMMEI.

[Tporpamma 1o busnke ompenenseT 00s13aTeIbHOE MPeAMETHOE
CoJlep’)KaHUe, YCTAHABIMBAET PEKOMEHIYEMYIO IMOCIIEOBATEIbHOCTh H3YYEHHUS TEM
U pa3fenoB y4yeOHOTo mpeaMeTa C YU4ETOM MEXKIPEAMETHBIX UM BHYTPUIIPEAMETHBIX
CBS3€d, JIOTUKM y4eOHOTO TMpoIlecca, BO3PACTHBIX OCOOEHHOCTEH  0OyJaroIuXxcs.
[IporpaMmma mo ¢usuke AaéT NpeAcTaBlIECHUE O IENAX, COJEp)KaHWHU, OOILIel CcTpaTeruu
0oOy4eHMs, BOCIUTAHHS U Pa3BUTHS OOYYAIOIIUXCS CPEACTBAMU YYEOHOTO TMpeaMeTa
«Du3nka» Ha yriyoJIEHHOM YpOBHE.

N3yuenne kypca Gu3uku  yriayOIEHHOTO YpPOBHS  MO3BOJISIET — pealn30BaTh
3ajaud  NpoQecCUOHANbHONM  OpUEHTAllUM,  HAmpaBlIe€HO  HA  CO3/IaHHE  YCJIOBHM
JUIA TPOSIBJICHUS CBOUX HWHTEIUICKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEH  KaXKIbIM
oOyyaroumcsi, KOTOpble HEOOXOAWMBI i MPOJOJKEHHS 0Opa3oBaHMs B OpraHH3alUiX
podeccHoHAIHBOr0 00pa30oBaHUsl MO Pa3IUYHBIM (U3UKO-TEXHUYECKUM U HHKEHEPHBIM
CHEIHATLHOCTSIM.

B  mporpamme 1o  Qu3MKe  ONpEAeNSAIOTCA — IUIAaHMpYEeMble  pe3yibTaThl
OCBOGHHMSI Kypca (HU3MKM Ha YpOBHE CpelHero oomero oOpa3oBaHUS: JMYHOCTHEHIE,
MeTampeaMeTHble, TpeaMeTHble (Ha yriyonéHHoM ypoBHe). HayuHo-meTononorudeckoin
OCHOBOH Ui pa3pabOTKH TpeOOBaHHI K JIMYHOCTHBIM, METANPEJAMETHBIM U MPEAMETHBIM
pe3ynpTaTaM O00YdYarolUXCs, OCBOMBLIMX IMpOrpaMMy MO (HU3MKE HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsl Ha YrayOJIEHHOM YpOBHE, SBISETCS CHCTEMHO-AEATEIbHOCTHBIN
MOJIXO/.

[IporpamMma mo gu3uke BKIIOYAECT:

IUIAaHUPYEeMbIe pe3yabTaThl OCBOEHHUS Kypca (HU3MKM Ha YriyOJ€HHOM YpOBHE,
B TOM YHCJIE MIPEAMETHBIC PE3yAbTAThI MO TOJIaM O0yUYEeHHS;

cojJiepkaHue yueoHoro npeamera «Pu3ukay o rojaM oOydeHus.

[Iporpamma 1O (Qu3MKEe WMeeT TMNPUMEPHBIH XapakTep U  MOXKET ObITh
MCIO0JIb30BaHA YUYUTENSIMU (DU3UKHU JJIS1 COCTABICHHUS CBOMX paboYHX Mporpamm.

[Iporpamma 10  (u3HKe MpPEAOCTaBISET BO3MOXKHOCTH IS pealn3aliu
Pa3IUYHBIX METOJUYECKHUX TMOIX0J0B K MPEnoJaBaHui0 GU3UKH Ha YrIIyOIEHHOM YpOBHE MPHU
YCJIOBHUHU COXpaHEHHUs 0053aTEIbHOM YacTH COAepKaHus Kypca.



du3uka Kak Hayka O HauOosiee OOLIMX 3aKOHAX MPHUPOJBL,  BBICTYyHAst
B KauecTBe Yy4YeOHOro MpeaMeTa B IMIKOJE, BHOCHT CYLIECTBEHHBIH BKJIAJ B CHUCTEMY
3HaHUM 00 okpyxaromeM wMupe. LIkompHBIE Kypc GU3MKH - CHCTEMOOOpPA3YIOIUN
IV €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB, IOCKOJBbKY (PU3MYECKHE 3aKOHBI JIeKar
B OCHOBE TMIPOIECCOB M SBICHWH, H3y4aeMbIX XUMHEW, Ouosorueil, ¢uzndeckoi
reorpadueii u acrtpoHoMmueil. lMcmonp3oBaHWE W aKTHBHOE TPHUMEHEHHE (PU3HUYeCcKHX
3HAHUW OIpeNeNuyio XapakTep U OypHOE pa3BUTHE pPa3HOOOpa3HBIX TEXHOJIOTUH B cdepe
SHEPreTHKH,  TPAHCIOpPTa, OCBOEHUS  KOCMOCa, IIOJIyYEHHS]  HOBBIX  MAaTepUajoB
C 3a/JlaHHBIMU CBOWCTBaMH. M3ydeHune (U3MKKM BHOCHUT OCHOBHOHM BKJIaA B (popMHpOBaHHE
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa oOydaromierocs, B (OpPMHpPOBaHHE YMEHHH
MIPUMEHSTh HaAyYHBI METO/ [T0O3HAHUS IIPU BBINOJIHEHUHU UMHU Y4€OHBIX UCCIIEJOBAHUI.

B ocHoBy «kypca (¢u3umkdu Ha ypoBHE cpeaHero oOmero  oOpazoBaHUS
MOJIOXKEH Psil UM, KOTOpble MOXKHO PacCMaTpHUBaTh KaK MPUHIUIIBI €r0 OCTPOEHUSI.

Nnes nenoctHoctn. B COOTBETCTBMM € HEH KypC SBISIETCS  JIOTUYECKU
3aBepUIEHHBIM, OH COJAEPXKMT Marepual U3 BCEX pa3/ieioB  (U3UKH, BKIIOYAET
KaK BOTIPOCHI KJIaCCUYECKOH, TaK U COBPEMEHHOU (DU3HKH.

Wnes renepanuzauuu. B cooTrBercTBUM ¢ Hell marepuan Kypca (Gu3nKu oObeAMHEH
BOKpYr ¢u3nyeckux Teopuid. Bemymmum B Kypce sBiseTcss (GOpMUPOBaHUE MPECTaBICHUN
O CTPYKTYPHBIX YPOBHSIX MaTE€pPHH, BELIECTBE U IOJIE.

Unes rymanutapuszanuu. Peanmnzanuss wWaed  OpEeANosiaraeT  MCIOJIb30BaHUE
FYMaHUTapHOTO TNOTEHLHada (QU3NYECKOW HayKH, OCMBICIECHHE CBSI3U pa3BUTUS (UBHKHU
C pa3BuTHeM oOmecTtBa, a TaKkKe C  MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
1 DKOJIOTUYECKUMU IpobdIeMaMu.

Uness mnpuxmanHoi HampaBineHHOCTH. Kypc ¢usukm  yrimyOnéHHOTO  ypOBHS
IIPEAIONAracT 3HAKOMCTBO C INHPOKMM KPYrOM TEXHMYECKHX UM TEXHOJOTHYECKUX
MPUJIOKEHU HM3YYEHHBIX TEOpPUM W 3aKOHOB. [Ipm STOM paccmaTpuBaroTCs Ha YPOBHE
OOIIMX MPEICTABICHUHN U COBPEMEHHBIE TEXHUYECKHE YCTPONCTBA, U TEXHOJIOTHH.

Wnest skoorusanuu peanusyercs MOCPEACTBOM BBEIEHUS JJIEMEHTOB COICpKaHMS,
MOCBSIIEHHBIX KOJOTMUECKUM NTpodiieMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI

C pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takke 00CyXkAeHus MpoliieM parioHAILHOIO
IIPUPOJIOTIOJIB30BAHUS U KOJIOTMUECKON 0€30I1aCHOCTH.

OcBoeHue conepkaHusi HpOrpaMMbl MO  (U3UKE CTPOUTCS Ha IPUHLMIAX
CHUCTEMHO-ECATEIbHOCTHOrO  moaxoja. Jlnd  ¢u3uku  peanu3alys OSTHUX  HPUHIMIIOB
0a3upyeTcsi Ha HCIOJb30BAaHUM  CAMOCTOSITEJIBHOIO  3KCIIEPUMEHTa KaK IIOCTOSHHO
neWcTByromero (akropa yuebHoro mpouecca. Jlns yrinyOa€HHOro ypoBHS - 3TO CHCTEMa
CaMOCTOSITEJIBHOTO Y4EHHUYECKOTO JKCIEPUMEHTA, BKJIIOYAIOIIETO (bpoHTaTIBHBIE
YYEHUUYECKHE OIbITHI MPH M3YyYEeHUU HOBOIO Marepuaia, JlaboparopHble pabOThl U PabOThI
npakTukyma. IIpm 3TOM BO3MOXKHBI JBa CrHocoba peanu3auuu (QU3MYECKOro MPaKTUKyMa.
B mnepBom ciydae mpakTukym mnpoBoauTcs Jmb6o B koHue 10 m 11 kmaccoB, nmbo mocie
IEpPBOr0 M BTOPOr0 HOJIYrOAMH B KaXIOM M3 3TUX KiaccoB. Bropoil cmocod - 3t10
UHTerpauuss paboT MpakTHKyMa B CHUCTEMY JIaOOpaTOpHBIX pPabOT, KOTOPbIE MPOBOISTCS
B Ipolecce m3ydeHus pasnena (temsl). IIpu sTom moj paboTamu MpakTHKymMa IOHUMAETCs
CaMOCTOSITEJIBHOE HCCJIEJOBAaHWE, KOTOPOE IPOBOJUTCS IO PYKOBOJCTBY CBEPHYTOTO,
00001mEHHOr0 BUAa 6€3 MoIaroBoi HHCTPYKLIUU.

B nmporpamme mo  ¢u3MKE ~ cHCTEMa  YYEHHYECKOTO  JKCIIEPUMEHTAa,
nabopaTOpHbIX pabOT M MpaKTUKyMa MNpPEICTaBICHA €JUHBIM IepeuyHeM. Bpibop TemaTtuku
JUIL  9TUX BHJIOB YYEHHYECKMX MPAKTHUECKMX pabOT OCYLIECTBISAETCS YYaCTHUKAMH
0o0pa30oBaTeNILHOIO Tpollecca HCXOASd M3  OCOOCHHOCTEH MOYpPOYHOTO —IUIAHMPOBAHUS
U ocHameHus kaOunera ¢usuku. Ilpu sToM obecnednBaeTcst OBIAZEHUE OOYUYAOIIUMUCS
YMEHHUSMM TPOBOJUTH NPSMbIE M KOCBEHHBIE H3MEPEHMS, MCCIEN0BAaHUS 3aBHCHUMOCTEN
($U3M4YeCKUX BETMYUH U TOCTAHOBKY OIBITOB I10 MPOBEPKE MPEITI0KEHHBIX TUIIOTES.

bonpmoe  BHMMaHME  yHensdeTcs — PELICHUI0  PACYETHBIX W KA4ECTBEHHBIX



3aga4d. [Ipym 3TOM 11 pacy€THBIX 3a1a4 NPUOPUTETOM SBIISIOTCS 3aJa4d C SBHO 3aJaHHOM
U HESBHO 33aJaHHOM (IM3MYECKON MOJENbIO, MO3BOJIAIONINE MPUMEHSTh H3YYEHHBIC 3aKOHBI
¥ 3aKOHOMEPHOCTH KakK W3 OJHOTO pasjenia Kypca, TaKk W MHTETrpUpys NMPUMEHEHUE 3HAHHUN
U3 pa3HbIX pasfenoB. [l KayecTBEHHBIX 3aJad MPUOPUTETOM SIBISIOTCS  3alaHus
Ha  OOBsICHEHHE/TIpeICKa3aHUEe TMPOTEKaHUS  (U3NYECKUX  SBICHUH H  MPOLECCOB
B OKpYyXKalomed >Ku3HH, TpeOyromme BbIOOpa (HU3UYECKON MOAENH ISl CHTYaIHH
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanmsmu @ DPIOC  COO Kk  MarepuanbHO-
TEXHUYECKOMY 00ecredeHut0 y4eOHOro mporecca Kype (QHU3UKH YriIyOJIEHHOTO YPOBHS
Ha ypPOBHE cpemHero oOmero oOpa3oBaHUS JODKEH HM3y4aTbCs B YCIOBHUSX IPEIAMETHOTO
kaOuHeTa. B kaOuHere (QU3WKK JODKHO OBITH HEOOXOAMMOE JIabopaTopHOE OO0OpyIOBaHUE
IUIL  BBIIOJIHEHWSI yKAa3aHHBIX B TIporpaMMmMe 10  (HU3MKE YYEHHYECKHX  OTIBITOB,
a00paTOPHBIX pabOT M pabOT MPAKTUKYMa, a TAKXKE JIEMOHCTPAIMOHHOE 000py/I0BaHUE.

JleMOoHCTpanoHHOE o0opyioBaHue dbopmupyetcs B COOTBETCTBUH
C  TpPUHIMUIIOM  MHHAMAQIBHOW  JIOCTaTOYHOCTH M OOECleYMBaeT  TOCTaHOBKY
MEPEYHCICHHBIX B TporpaMMe N0 (M3MKE KIFOUEBHIX JAEMOHCTpAlMN ISl HMCCIEeIOBAHUS
M3y4aeMbIX SIBJICHHH W TIPOIIECCOB, OSMIMPUYECKUX H  (PYHIAaMEHTAIBHBIX 3aKOHOB,
WX TEXHHYECKHUX MPUMEHEHUH.

JlabopaTtopHoe  oOopyaoBaHWE s YYCHWYECKUX  TMPAKTHYECKUX  paboT
dbopmupyercss B BHAE TEMATHUYECKHX KOMIUIEKTOB M 0OECHeuMBaeTcs B pacu€re OIHOTO
KOMIUIEKTa Ha JByX oOy4aromuxcs. TemMaTHYecKHe  KOMIUIEKTHI  J1abOpaTOPHOTO
00OpYIOBaHUS JIOJDKHBI OBITh TMOCTPOSHBI HAa KOMIUIEKCHOM HCIOJb30BAaHUN aHAJIOTOBBIX
u 1Hu(POBEIX TPUOOPOB, a TaKKE KOMIBIOTEPHBIX WM3MEPUTEIFHBIX CHCTEM B BHC
U(pPOBBIX TAOOPATOPHIA.

OCHOBHBIMH TIEISIMH  U3Y4YeHHS (U3UKA B 0O0mEeM o0Opa30BaHWU  SIBIISIFOTCS:
(hopMHpOBaHHE HHTEPECA U CTPEMIICHUS 00yUJaIOLUXCs K HAYUHOMY U3YYEHUIO

MIPUPO/IbI, Pa3BUTHE WX UHTEIUIEKTYaJbHBIX U TBOPUECKHX CIIOCOOHOCTEN;

pa3BUTHE TMPEACTaBICHUM O HAydyHOM METOJA€ TIO3HaHUA U (popmHpoBaHHE
HCCIIEIOBATENIbCKOTO OTHOIIEHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

dbopMHpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa H3Yy4eHHs] OCHOB
CTpOEHUS MaTepuu U (pyHIaMEeHTaIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHHEe YMEHHH OOBSCHATH SBJIEHUS C HCIOJb30BAaHUEM (PU3MUYECKUX
3HAHWUN U HAYYHBIX JOKA3aTeJIbCTB;

dbopMupoBaHHEe TPEACTaBICHUH O poiu (U3UKK 11 pa3BUTUS  JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TE€XHOJIOTUI;

pa3BUTHE TIPEJCTABICHUNH O BO3MOXKHBIX cdepax Oyaymieil npodeccuoHanbHON
JEeSITEeNbHOCTH, CBSI3aHHBIX C (DU3UKOM, IOJrOTOBKA K AalbHEHIIEMY 00y4eHHUIO

B 9TOM HaIlpPaBJICHUU.

JlocTmkeHne 3TUX 1elei oOecrneyuBaeTcsl pPElIeHUEM  CIENYIIUX  3ajad
B IIpoliecce U3y4eHus Kypca GU3MKH Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHUS:

npuoOpeTeHne CUCTeMbl 3HAaHUH 00 O0O0mUX (UINYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHsX, BKIIOYAs MEXaHUKY, MOJEKYISIpHYI0 (QHU3UKY, DIEKTPOJUHAMUKY,
KBAHTOBYIO (PM3UKY U BJIEMEHTHI acTPOPHU3UKHY;

¢dopMupoBaHHE YMEHHH MNPUMEHATh TEOPETUUECKUEe 3HAHMA JUId OOBICHEHUS
¢buznueckux  SBIEHUH B TpUpPOAe W Ui TOPHUHITAA  NPAKTUYECKUX  PEIIeHHM
B [IOBCEHEBHOM KU3HH;

OCBOEHME CIIOCOOOB pEIICHUs pa3IMYHbIX 3ajad C SBHO 3aJaHHONW (u3nueckoi
MOJIENbIO, 3a/ad, IOJpa3yMEBAIOIIUX CAMOCTOSTENIbHOE CO37aHue (DU3NYECKOH MOJeNny,
COOTBETCTBYIOIIECH YCIOBHM 3aJlaud, B TOM YHUCIIE 33/1a4 HHKEHEPHOTO XapaKTepa;

MOHUMaHUE (PU3MYECKUX OCHOB M TNPHUHIIMIIOB JAEHCTBHUS TEXHHUYECKHX YCTPOWUCTB
U TEXHOJIOTMYECKHX MPOIIECCOB, UX BIMSIHUS Ha OKPYXKAIOIIYIO CpEeay;

OBJIAZICHUE  METOJIaMH  CaMOCTOSITEJIbHOTO  IUIAHMPOBAHUS M INPOBEACHUS



(U3NYECKUX OKCIIEPUMEHTOB, aHAM3a W HMHTEPIpETauy HHGOPMAIMH, OIpeIeICHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO PE3Y/bTATa;

CO3/IaHME  YCIIOBMH s  pa3BUTHS  YMEHHUH  IPOEKTHO-HMCCIIEOBATEIbCKOM,
TBOPYECKOM JAEATEIbHOCTH;

pasBuTHE WHTEpeca K cdepaM MNpodecCHOHATBLHON MeATENbHOCTH, CBS3aHHOUN
¢ (pHU3UKOM.

B cootBerctBum ¢ tpeboBanmsimu  DPI'OC  COO  yrnyOnéHHBIH  ypOBEHB
u3ydeHust ydeOHoro mpenmera «®Pus3nMka» Ha YpOBHE cpemHero ooOmiero o0pa3oBaHUs

BBIOMpACTCS 00yJarOIIMUcs, MJIAaHUPYIOUTUMHU MPOJIOJDKEHUE oOpazoBaHUs
IO CIICIHATBLHOCTM (PU3UKO-TEXHHUUYECKOTO TPOPUIIS.
OO6mee  uucio YacoB,  PEKOMEHIOBAHHBIX Ui  HM3y4eHHS  (HU3UKHU

(yrnyonennsiii ypoeHb) - 340 wacoB: B 10 xmacce - 170 yacoB (5 yacoB B HEZEINIO),
B 11 xmacce - 170 gacoB (5 4acoB B HEZIETIO).

B nmporpamme mno ¢usMke KakIOro Kiacca IpeliaraeTcsi pe3epB BpEMEHH,
OTBOJIMMBII HAa BAPHATUBHYIO YacTh MPOTPAMMBI, COJEpPKaHHUE KOTOPOH (OpMHpYeTCS
y4aCTHUKAMHU 00pa3oBaTEILHOTO nporecca. JIro6as [Iporpamma JOJDKHA
MIOJIHOCTHIO BKJIIOYATh B C€0s COJiepKaHUE TaHHOM MPOrpaMMBI 10 (PU3HKeE.

Conepxanne o0yuenus B 10 kmacce.

Pazgen 1. Hay4Hslii MeTOI TO3HAHUS PUPOJIBI.

Ouzuka - ¢QyHIameHTalbHas Hayka o npupojae. Hayunblif Meron moO3HaHUA
Y METOJIbI UCCIIEIOBAHUS (PU3UIECKUX SBICHUN.

DOKCIIepUMEHT M Teopusi B Ipollecce TMo3HaHus npuponabl. Halmronenue
1 DKCIIEPUMEHT B (PU3HKE.

CrocoOsl  m3MepeHus:  (U3HMYECKUX  BEJIMYMH  (QHAJOTOBBIE UM IU(POBHIE
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATUUKOBBIE CHCTEMBI).

[TorpemnocTn n3MepeHuid PU3NIECKUX BETMUUH (A0COTIOTHAS M OTHOCUTEIIBHAS).

MopnenupoBanue GU3NYECKUX SBIEHUNW U MPOIECCOB (MarepuanbHas TOUKa,
abcooTHO TBEpPAOE TENO, HAealbHas KUAKOCTh, HUICANBHBIM Ta3, TOYEUHBIH 3apsn).
['unoresa. @u3nyecKkuii 3aKOH, TPAHULIBI €70 TPUMEHUMOCTH. DU3nUecKas Teopusl.

Ponp u mecto ¢usuku B (GOpMUPOBAHUMU COBPEMEHHOM HAy4yHON KapTHHBI MUpA,
B MIPAKTUYECKOHN JESITeTbHOCTH JIIO/ICH.

Y4eHnuecKuil IKCIIEPUMEHT, J1a0opaTOpHbIe PabOThI, MPAKTUKYM.

W3mepenue cuiabl TOKa M HAOpPsDKEHUS B LEMH IMOCTOSHHOTO TOKA HPU MOMOIIU
aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBLHBIX TPUOOPOB.

3HakoMcTBO ¢ 1mudpoBol smabopatopueii mo ¢uszuke. Ilpumepsl u3MepeHuUs
(bu3MYECKUX BETMYHMH MMPU OMOIIH KOMIBIOTEPHBIX JATUUKOB.

Pa3zen 2. Mexaunuka.

Tewma 1. Kunemaruka.

Mexannyeckoe aBuxkeHne. OTHOCHUTENBHOCTh MEXaHUYECKOTO MABIKeHus. Cucrema
OTCYETA.

[Ipsimas u oOpaTHas 3a7a4n MEXaHUKH.

Panuyc-BekTop MaTepualibHOM TOYKH, €0 MPOEKIUU Ha OCH CUCTEMBbI KOOPAMHAT.

Tpaexropus.

[lepemernienue, cKOpoCTh (CpelnHsst CKOPOCTh, MTHOBEHHAs CKOPOCTb) U YCKOpEHHE
MaTepuaabHOM TOYKM, WX TPOEKIUH HAa OCH CHUCTeMbl KoopauHaT. CroxxeHue
MIEPEMEILEHUH U CIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpPSIMOJIMHEHHOE JIBUXKEHHE. 3aBUCHMOCTb
KOOpJIWHAT, CKOPOCTH, YCKOpPEHHsS ¥ TYyTH MaTepUAIbHONH TOYKHM OT BpPEMEHHU
U UX Tpa(uKH.

CBoOonmHOe TmajeHuWe. YCKOpeHHe CBOOOJHOrO maaeHus. JIBimkeHue Tena,
OpOIIEHHOTO TMOJ{ YIJIOM K TOPU30HTY. 3aBUCHUMOCTb KOOPJAMHAT, CKOPOCTH M YCKOPEHHS
MaTepHUaTbHOU TOUKH OT BPEMEHHU U UX TpaduKu.



KpuBonuHeiiHoe nBUXeHUE. JIBH)KEHHME MaTepUaJbHOM TOYKM IO OKPYXHOCTH.
VYrinoBas u nuHeiHas ckopocTh. llepmon u uacrota oOpameHus. LleHTpocTpeMuTensHOe
(HOopMasIbHOE), KacaTelabHOE (TAaHI'€HLUAIbHOE) M IIOJHOE YCKOPEHHE MaTepHaIbHOU
TOYKH.

TexHuueckne yCTpONCTBA M TEXHOJOIMYECKHE IPOLECCHI: CIUAOMETP, ABMXKEHUE
CHApS/I0B, IIETIHBIE, IeCTepEHYATHIE U PEeMEHHBIE ITepeadl, CKOPOCTHBIEC JTU(THI.

JlemoHcTpanmu.

Mopnens cucteMbl OTCu€Ta, WJUIIOCTPALUsl KUHEMATHYECKUX  XapaKTEPUCTHK
JBUKCHMUSL.

CriocoObI rccneI0BaHus IBUKCHUH.

Wnmroctpanus npeenbHoro nepexoia U n3MepeHre MTHOBEHHOM CKOPOCTH.

[IpeobpazoBanue ABMKEHUI C HCTIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKeHHOM MIPOCTPAHCTBE.

HabGmionenue  nBuKeHuss  Tena, OpOIIEHHOTO MMOJA  YIVIOM K  TOPU3OHTY
Y TOPU30HTAJIBHO.

Hanpasnenne ckopocTH NMpH IBUKEHUU 110 OKPY>KHOCTH.

[IpeobpazoBanue yrioBoi CKOPOCTH B PEIYKTOPE.

CpaBHEHME NyTE€W, TPACKTOPHUH, CKOPOCTEH [BHUKEHHsS OJHOTO M TOrO JK€ Tesa
B Pa3HBIX CUCTEMAX OTCYETA.

YyeHnueckuit IKCIEPUMEHT, J1abopaTOpHbIe pabOThI, MPAKTUKYM.

N3ydyeHne HEpaBHOMEPHOTO [JBW)KEHMSI C IEJIbI0 OMNpPENeNeHUs MIHOBEHHOU
CKOPOCTH.

WN3mepenue yckopeHus TpU MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM  JBUKEHHUH
10 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU NMPU PAaBHOYCKOPEHHOM JBUKEHUU.

W3mepenue yckopeHuss CBOOOJHOrO TNaAeHUA (PEKOMEHIOBAHO HCIIOJIb30BAHHE
nudposoit 1aboparopun).

W3ydyenue nBuKeHUS Tena, OpOIIEHHOTO TOpU3OHTalIbHO. IIpoBepka TruUMoOTE3bI
0 TpsAMOM MPOMOPIUOHATBHONW 3aBUCUMOCTH MEXAY JalbHOCTBIO MOJIETA W HaYaJIbHOMU
CKOPOCTBIO TEJA.

N3yuenue nBukeHus Tea N0 OKPYKHOCTH € IOCTOSIHHOW IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH  Mepuofa oOpalleHuss KOHHYECKOro  MasTHHKA
OT €ro NapaMmeTpoB.

Tema 2. Ilunamuka.

ITepBriit  3axkon  Hptorona. UWuepumanbHble cuctembl  orcuéra. [IpunHiun
oTHocuTenbHocTH  [amunes.  HeuneprmaneHble — cucTeMbl  OoTcuéra  (ompejencHHe,
MIPUMEPBHI).

Macca Tena. Cuna. [IpyuHuun cynepno3uuuu cuil.

Bropotii 3akon HeroTOHAa 7151 MaTepUaIbHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTe€puaibHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. ODKBUBAJIEHTHOCTh T'PABUTALMOHHOW W HWHEPTHOU
MAacCCBhl.

Cuna TsDKeCcTH. 3aBUCHUMOCTb YCKOPEHHS CBOOOJHOTO TMAAEHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT reorpaguueckoi IMHPOTHL. J[BKeHHE HEOECHBIX Tem
U UX cnyTHUKOB. 3akoHbl Kemepa. IlepBas kocmudeckasi CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena. Bec Tena, IBHKyIIerocs ¢ ycKOpeHHeEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHUS CKOJIBKEHUS M CUJIa TPEHUS IOKOS.
Koadduiment tpenus. Cuna COMpOTUBICHHS MPHU IBMKCHHHM TeNla B JKUIKOCTH WJIM Tase,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIILHOTO JIBHKEHUS.

Hasnenue. ['mapocratnueckoe napnenue. Cuna Apxumena.

TexHudeckne ycTpoWCTBa U TEXHOJIOTMUECKUE IPOLECCH: MOAINIHUKY, IBUKEHHE
HCKYCCTBEHHBIX CITYTHHKOB.



JleMoHCTpamu.

HabOmionenne ABWKCHHSIT TE€l B WHEPIHUATBHBIX M HEHHEPIUAIBHBIX CHCTEMaxX
OTCYETA.

[IpyuHIHAII OTHOCUTEIIBHOCTH.

Kauenne AByX HMJIMHIPOB WM HIApPOB Pa3HOM MacChl C OJIMHAKOBBIM YCKOPEHHUEM
OTHOCHUTEIILHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE paBHOJEHUCTBYIOIIEH MNPUIIOKEHHBIX K TEIy CHJ C IPOU3BEICHUEM
Macchl Tejla Ha ero YCKOPEHHE B MHEPIIMAIbHOM CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHHKAIOIIUX B PE3YJbTAaTe B3aUMO/ICHCTBUS TEIL.

N3mepenne Macc no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOIbEME U MAJICHUH.

enTpoOexHbIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

YyeHn4yeckuit IKCIIepUMEHT, TabopaTopHbIE PabOTHI, TPAKTUKYM.

N3mepenue paBHOAEWCTBYIOIIEH CHJI MpU JBWKEHUH Opycka IO HaKJIOHHOU
IJIOCKOCTH.

[IpoBepka TUMOTE3Bl O HE3AaBUCHMOCTH BPEMEHHU JBMDKCHHSI Opycka MO HAKJIOHHOM
IJIOCKOCTH Ha 3a/IaHHO€ PAcCTOSIHUE OT €r0 MacChl.

HccnenoBanne 3aBUCUMOCTH  CHJI  yIIPYrOCTH, BO3HUKAIONIUX B  MPYKHUHE
Y PE3UHOBOM 00pasiie, OT uX aehopmaIuu.

N3yuenune nBUKEHUS CUCTEMBI T, CBI3aHHBIX HUTHIO, IEPEKUHYTON uepe3 JETKUi

OJI0K.

N3mepenune xkoddduiineHTa TpeHUsT MO BEIUYMHE YIIIOBOTO KodddumumeHTa
3aBucumoctu F,p(N).

UccnenoBanue nBuxkeHUS Opycka IO HAKIOHHOW IUIOCKOCTH C TEpEMEHHBIM
K03 purmeHToM TpeHwUsI.

W3ydenue nBukeHHs rpy3a Ha Baly C TPEHHEM.

Tema 3. CtaTuka TBEpAOTO TENa.

AbcomotHo TBEpHoe Teno. IlocTynaTenbHOe W BpalllaTelbHOE IBUKEHHE TBEPIOTO
Tena. MOMEHT cujbl OTHOCHTENbHO ocH BpamieHus. [lmedo cunbl. CrokeHue CHIL,
MIPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp Tsbkectu Tena.

YcnoBus paBHOBecHs TBEPAOTO Tela.

YcroitunBoe, HEYCTOMYHUBOE, Oe3pa3InyHOE PaBHOBECHE.

Texnuueckue ycTpoHCTBA U TEXHOJOTUUYECKHE MPOLIECCHI: KPOHIITEHH,

CTPOUTENBHBIN KpaH, peméTyaThie KOHCTPYKIUU.

JlemoHCTpanuu.

YcnoBust paBHOBECHS.

Bune paBHOBecusI.

Y4eHnueCcKuil IKCIIEPUMEHT, J1a0opaTOpHbIE PabOThHI, MPAKTUKYM.

HccnenoBanue ycnoBuil paBHOBeCHs TBEPAOIO Tella, UMEIOIIETO OCh BPAICHUS.

KoncTpynpoBanue KpOHIITEHHOB U PACU€T CUJI YIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TEJIa, UMEIOIIETO MIIONIA/Ib ONIOPHI.

Tema 4. 3akOHBI COXpaHEHUsI B MEXaHUKE.

NmMmnynbc MaTepuallbHOM TOYKH, CHUCTEMbl MaTepualbHbIX ToyeK. LleHTp Macc
CUCTEMBbI MaTepHAJIbHBIX TOYEK. TeopeMa 0 IBMKEHUH LIEHTPa Macc.

NmMnynbe cuiibl 1 MI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

MoMeHT ummynbca MaTtepuanbHOM Touku. lIpencraBieHue o CoOXpaHEHMHM MOMEHTa
HMMITYJIbCa B EHTPAIbHBIX MOJISX.

PaGora cumel Ha MajaoM HW HAa KOHEYHOM rmepemerneHuu. [ 'padudeckoe



MpEeJCTaBICHUE PAOOTHI CHIIBIL.

MOoUIHOCTb CHIIBL.

Kunernueckast sHeprusi MaTepualibHOM  TOukd. Teopema 00  HM3MEHEHHUH
KMHETUYECKON SHEPIrUU MaTEPUAILHON TOYKH.

IloreHnmanpHbple W HENOTCHUMaIbHble  cwibl.  [loTeHumanpHas  3HEprus.
[TorenumansHas SHEPTHS YIPYro AeGopMUpOBaHHON NPy XHUHEI. [loTeHIIMaTbHAS SHEPTHS

Te€Ja B OJHOPOJHOM TpaBHTAaUMOHHOM 1one. lloTeHumanbHas osHeprus Tena
B T'PaBUTALMOHHOM I10JI€ OJHOPOJHOrO IIapa (BHYTpHM MU BHE miapa). Bropas kocmuueckas
CKOpOCTb. TpeThs KOCMHUUYECKAsi CKOPOCTb.

CBs3b pabOTBI HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHWYEeCKOH SHEepruu
CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOM 3HEpTuu.

Yipyrue u Heylpyrue CTOJIKHOBEHMUS.

VpaBHenue bepHymm 4 HMOE€aNbHOM  JKHIKOCTHM KaK  CIIEICTBHE 3aKOHA
COXpaHEHUsI MEXaHUYECKON YHEPIHH.

TexHuueckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JIBUJKEHHE PaKeT,
BOJIOMET, KONEP, MPYKUHHBIN MHUCTOJIET, TUPOCKOMN, PUIypHOE KaTaHHWE HAa KOHbKaX.
JeMoHCTparmu.
3aKOH COXpaHEHUs UMITYJIbCA.

PeaxkTnBHOE IBIDKEHUE.

N3mepeHne MOIHOCTH CUITBL.

W3meHneHue sHepruu Tea npu COBEpIIEHUN PadOThI.

B3anMHBIE TmIpeBpalleHMs KUHETUYECKOW W TNOTCHUMAJBHOM DHHEPruid IpH JIEHCTBUHU
Ha TEJIO CHJIBI TSDKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy IpHu CBOOOIHOM aICHHH.

VY4ueHnueckuil 3KCIepuMeHT, 1a00paTOpHbIE pabOThI, TPAKTUKYM.

W3mepenne uMmiynbsca Tena o TOpMO3HOMY ITYTH.

W3MepeHne cuiibl TSAru, CKOPOCTH MOJIENHN SJIEKTPOMOOMIIS U MOIITHOCTH CHJIBI TATH.
CpaBHEeHHE U3MEHEHHS UMITYJIbCA TEJIA ¢ UMITYIIbCOM CHJIBL

HccenenoBanue cCoXxpaHEeHUs UMITYJIbCA IIPH YIPYTOM B3aUMOJCHCTBUM.

N3Mmepenne KNHETUYECKON SHEPTUHU TeJla [0 TOPMO3HOMY ITyTH.

CpaBHeHHE  M3MEHEHHUS IOTCHLUUAJIBHOW SHEPrUM  MPYXHUHbI ¢  pabOTOM  CHIIBI
TpEHHUSL.

Omnpenenenne paboThl CHIIbI TPEHUS NPU IBUKEHUH TeJa 110 HAKJIOHHON IIOCKOCTH.

Pazgen 3. MonekymsipHast pu3nKa U TEPMOIMHAMUKA.

Tema 1. OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU TEOPHUU.

OcCHOBHBIE TOJOXKEHUS  MOJIEKYIsipHO-KuHeTnuecko Teopun (MKT), wux omnbiTHOE
oOocHoBanue. {uddysusa. bpoyHoBckoe ABHKeHHE. XapaKTep ABUKEHUS

U B3aMMOJCHCTBH YacTHUIL BellecTBa. Moaenn cTpoeHus ra3oB, )KUAKOCTEN U TBEPABIX
Tel U OOBSICHEHHWE CBONCTB BeElIECTBA HAa OCHOBE 3THUX Mojeneid. Macca M pa3mepsl
MoJiekyn (atomoB). KonmuectBo Bemniectsa. [locrostnaas ABoraipo.

TemoBoe paBHOBecue. Temmepatypa u cnocoObl e€ wu3Mmepenus. Illkama
temneparyp Llenscus.

Mogens uaeanpHOro ra3a B MOJEKYJISIPHO-KUHETHYECKONM TEOPHUH: YacTUIbI ras3a
JBIKYTCS XaOTUYECKU U HE B3aUMOJCUCTBYIOT APYT C APYTOM.

I'azoBble 3aKOHBL. VYpaBHeHue MenpeneeBa-Knaneiipona. AbcoitoTHas
temneparypa (mkama  temmeparyp KeneBuna). 3akon  JlampToHa.  M3ompouecchl
B MJICAJIbHOM Tra3e C IOCTOSHHBIM KOJIMYEeCTBOM BellecTBa. ['paduueckoe mpeacTaBieHUe
M30TIPOIIECCOB: H30TEpMa, H30X0pa, U300apa.

CBs13p MeXAy [aBJICHHMEM M CpPEIHEH KHHETUYECKOW HHEPrueil MOCTYNaTeIbHOIO
TEIUIOBOTO JIBUXKEHHUS MOJIEKYJl MJ€aJbHOIO Tra3a (OCHOBHOE YpPaBHEHHE MOJIEKYISIPHO-
KMHETUYECKOM TEOPUHU UAEAIBHOTO ra3a).

CBs3b  aOCOJIIOTHOM TeMIepaTypbl TEPMOJAWHAMUYECKON CHCTEMBI CO CpeaHei



KMHETUYECKOM SHEPrueH MOCTYNaTEIbHOIO TEIUIOBOTIO IBUKEHHUS €€ YaCTHLL.

Texuuueckre ycTpOHCTBAa M TEXHOJOTWYECKHE IPOLECCHI: TEPMOMETP, Oapomerp,
[IOJIy4eHUE HAHOMATEPHUAJIOB.

JleMoHCTpamu.

Mogenu 1BUKEHHS YaCTULL BELIECTBA.

Moens OpOYHOBCKOTO JIBHIKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUYKEHUSI.

Huddysus xuarocreit.

Monens onbita LlTepHa.

[IpuTskeHne MONEKYII.

Mogenn KpUCTAIIIMYECKUX PELIETOK.

Habmronenue u rccnenoBanue U30MpoIeCcCOB.

Y4eHnuecKuil IKCIIEPUMEHT, JIabOpaTOpHbIE PA0OTHI, MPAKTUKYM.

MEKy TOPSIYeH U XOJIOAHON BOJOM.

N3ydyeHne u30TepMUYECKOro Mpoiiecca (PEKOMEHJOBAHO MCIIOJIb30BaHHME LU(PPOBOH
nabopaTopun).

N3ydenune n30XopHOTO Mpoiuecca.

N3yuenue nzobapHoro mpoiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. TepmoguHamuka. TemioBble MallIMHBI.

TepMoauHamMuyeckast (TH) cucrema. 3agaHue BHENTHUX YCIOBUH

JUIsl TEPMOJIMHAMHUYECKON cHCTeMBbl. BHEIIHNe 1 BHyTpeHHHEe napaMeTpsl. [lapameTpsl
TEPMOJIMHAMUYECKOH  CHUCTEMbl KaK CpeIHUE 3HAa4YeHHs BEJIMYUH, OIHCBHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nauano TEPMOJUHAMUKH. Camonpoun3BOJIbHAS penaKcanus

TEPMOAMHAMHUYECKON CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mogenp uaeanpHOro rasa B TEPMOJMHAMHUKE - CHCTEMa YpPaBHEHMI: ypaBHEHHE
MenneneeBa-Kianeiipona U BBIpaKEHUE Uil  BHYTPEHHEW  SHEpPruu. Y CIOBHS
MIPUMEHUMOCTH 3TOM MOJEIW: HU3Kasg KOHIEHTPALMS YaCTHI], BBICOKME TEMIEPATYPHI.
Beipaxkenue 1 BHyTpeHHEN 3HEPTrUU OJJHOATOMHOTO UIEAIIBHOTO rasa.

KBa3ucrarnueckue u HECTaTUYECKUE MTPOLIECCHI.

DOnemeHTapHass paboTa B TepMoauHamuKe. Beruncienwe paboTel 1o rpaduxy
nporuecca Ha pV-auarpaMme.

Temonepenaua kak cnocod M3MEHEHUS BHYTPEHHEH SHEPrHH TEPMOJIUHAMUYECKON
cucTteMbl 6e3 coBepieHus padoTel. KoHBeKIuS, TEII0NPOBOJHOCTD, U3IYUYEHHUE.

KonnuectBo TemnoTsl. TemnoéMkocTh Tena. YenbHas U MOJISIpHAs TEIIOEMKOCTH
BellecTBa. YpaBHeHue Maiiepa. VYnenpHas TeuoTa cropaHus — ToruMBa.  Pacuér
KOJIM4ECTBa TEIUIOTHI Iipu Teruonepenayde. [lonstue 06 aguadaTHOM Mpoliecce.

[lepBblii 3akOH TepMOAMHAMUKH. BHyTpeHHsss sHeprus. KonnuecTBO TEIUIOTHI
1 paboTa KaK Mepbl U3MEHEHHSI BHYTPEHHEH SHEPTUH TEPMOIUHAMHYECKON CHCTEMBI.

Btopoii 3akOH TepMOAMHAMUKMU [Jisi PABHOBECHBIX IIPOLIECCOB: YEpe3 3a/laHHOE
PAaBHOBECHOE  COCTOSIHUE€  TEPMOJUHAMUYECKOM  CHUCTEMBI  NPOXOJUT  €IWHCTBEHHAs
anuabarta. AGCONIOTHAs TeMIeparypa.

Btopoii 3akoH TEpMOJWHAMUKH J[UIsI HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOKHO
nepeAath TEIUIOTY OT OoJjiee XOJIOJHOrO Tena K Oosee Harperomy 0e3 KOMIIEHCAIMU
(Knaysuyc). HeobpaTumocTs IpUpOIHBIX MPOIIECCOB.

[Ipunnune! aevictBus TerioBbix Mamud. KIT/I.

MakcumanbHoe 3Hauenue KITJI. Hukn Kapho.

DKOJIOTUUECKHE AacCHeKThl MCMOJb30BaHUS TEIUIOBBIX JBUraTeneil. TemnoBoe
3arpsAI3HEHUE OKPYXKAIOLIEN CPENbI.

TexHudeckue ycTpoHcTBa M TEXHOJOTUYECKHUE MPOLIECCHI: XOJIOANIbHHUK,

KOHJUITMOHEP, MAW3ENbHBIM H KapOOpaTOpHBIA JBUTATEeNM, MapoBas TypOUHA,



MOJTy4eHUE
CBEPXHM3KHX TEMIIepaTyp, YTWUIU3ALMS  «TEIJIOBBIX» OTXOJIOB C  HCIOJb30BAHHEM
TEIUIOBOTO HACOCa, YTWIHM3AIUsl OMOOPraHWYEeCKOTO TOIUIMBA MJisi BBIPAOOTKU «TEILUIOBOI
Y 3JIEKTPOIHEPTUH.

JeMoHCTpamu.

N3menenue temiiepaTypsl py aquadaTHIeCKOM PAaCIIUPEHUH.

Bosgymnoe oruuso.

CpaBHeHHE YIEIbHBIX TEIUIOEMKOCTEH BEIIECTB.

CriocoObl I3MEHECHHSI BHYTPEHHEH SHEPTUU.

HccnenoBanue aguabaTHOTO mporecca.

KomnsroTepHbie MOJ1€TM TETUIOBBIX IBUTATEIICH.

YyeHn4yeckuit IKCIIepUMEHT, TabopaTopHbIE PabOTHI, TPAKTUKYM.

N3mepenue yaenbHoM TeII0OEMKOCTH.

UccnenoBanue mpoliecca OCThIBaHUS BEIIECTBA.

HccnenoBanue annabaTHoro mpouecca.

Nzyuenue B3aUMOCBSI3U SHEPTUU MEXMOJIEKYISIPHOTO B3aUMO/ICHCTBUS
Y TeMIIepaTyphbl KUTICHUSI KUIKOCTEH.

Tema 3. ArperaTHbie COCTOSTHUA BeniecTBa. Da3oBbIe MEPEXOIbI.

[TapooOpazoBanre u KoHAeHcarus. VcmapeHue W KumeHHE. YelabHas TerioTa
napooopa3zoBaHusl.

Hacermennsie w1 HeHachIllleHHbIE Tapbl. KauecTBeHHass 3aBUCHUMOCTH TUIOTHOCTH
Y JTaBJICHUS HACBIIIIEHHOTO MMapa OT TEeMIEPaTyphl, UX HE3aBUCUMOCTb OT 00BEMa

HACBIIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyphl KUTICHUS OT JABJICHUS B KUIKOCTH.
BrnaxHocth Bo3yxa. AGCOTIOTHAS U OTHOCUTEIbHAS BIaXKHOCTb.

TBépnoe Tteno. Kpucrammmueckue u amopdHble Tena. AHU3OTPONMHSI CBOWCTB
KpuctauioB.  IlmaBnenme w  Kpuctaumzaums. — YIelbHas — TEIUIOTa  IUIABJICHMS.
CyO6mmmartusi.

Hedbopmaruun tBEpmoro Ttenma. Pactsbkenme u okarme. Cosur. Mopayns FOHra.
[Ipenen ynpyrux nedopmarui.

TermioBoe pacimupeHue S>KUIKOCTEH U TBEPABIX Tell, OObEMHOE U JIMHEHHOE
pacimupeHue. AHTapMOHM3M TEIUIOBBIX KOJIeOAaHMM 4YacTHIl BEIIEeCTBA Kak IpPUYMHA
TEIJIOBOTO PAaCIIMPEHUs Te (Ha KaYeCTBEHHOM YPOBHE).

[IpeoGpa3oBanue sHEPTUH B (Pa30BBIX MEPEXOAAX.

YpaBHeHHE TEIJIOBOTO OanaHca.

[ToBepxnoctHoe  HarspkeHue.  KosdduuueHT  MOBEpXHOCTHOrO  HATSHKEHUS.
Kanwmnsapuele sBnenus. [laBneHue 1oA  HUCKPUBJIEHHOM MOBEPXHOCTBIO  YKUJKOCTH.
®opmyina Jlamnaca.

TexHnueckne yCTpOICTBA M TEXHOJIOTMYECKHE IIPOLECCHI: KUJAKUE KPHUCTAJLIbL,
COBPEMEHHbIE MATEPUAIBI.

JlemoHCTpanuu.

TennoBoe pacmmpeHue.

CBoiicTBa HACBIILIEHHBIX TAPOB.

Kunenue. Kunenue npu noHM>XEHHOM JIaBJICHUU.

N3mepenue cuibl MOBEPXHOCTHOTO HATSKEHUS.

OMBITHI ¢ MBUIBHBIMM TJIEHKAMHU.

CmauuBaHue.

Kanunnspuele siBneHusl.

Mopenu HEHbIOTOHOBCKOM KMIKOCTH.

CriocoObl M3MepeHus BIAKHOCTH.

HccnenoBanue HarpeBaHus U MIIABJICHUS KPUCTAINTIMYECKOTO BEILIECTBA.

Bunsr nedpopmaruii.

Habmonenue manbix aedgopmariuii.



YdeHn4ecKuil SKCIIepUMEHT, 1Tab0paTOpHBIE pabOThI, MPAKTUKYM.

N3yuenne 3aKk0OHOMEPHOCTEN UCIIAPEHUS KUIKOCTEH.

N3mepenue ynenbHOM TeIUIOTHI IUIABJICHUS JIbJA.

N3yuenue CBONCTB HACBIICHHBIX I1APOB.

N3mepenne aOCONIOTHOM  BIXHOCTH BO3QyXa W  OIGHKAa MacChl IapoB
B [TOMEILIEHUU.

N3mepenne ko3 dumreHTa moBEepXHOCTHOTO HATSHKEHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCHMOCTH JeOpMaldy PE3HMHOBOTO 00pas3na OT NPUIIOKEHHOU
K HEMY CHUJIBI.

Paznen 4. DnexrpoauHamuka.

Tema 1. DnexTpudeckoe moJe.

OnekTpu3arusi Ten u €€ TPOSBICHHUS. OJeKTpuueckwit 3apsna.  JBa Buga
AIIEKTPUYECKHUX 3aps0B. [TpoBoaHMKY, TDIIEKTPUKU u MIOJIYTIPOBOAHUKH.
DneMeHTapHBIN ANEKTPUUYECKU 3apsil. 3aKOH COXPAHEHHUS ANEKTPUUYECKOTO 3aps/ia.

B3aumoneiictue 3apsinoB. Toueunsie 3apsapl. 3akoH KynoHa.

Onexrpuueckoe noje. Ero aelicTBre Ha 3EKTPUUECKUE 3apsi/bl.

Hanpsok€anocTts anektpudeckoro mnois. [IpoOubiil 3apsa. Jlunum Hanmpspk€HHOCTH
ANeKTpudecKoro nojis. OTHOPOIHOE IEKTPUUYECKOE TOJIE.

[loTeHIMaNBPHOCTh  BJIEKTPOCTATUYECKOTO TOJIAL. PazHocTh  mOTEHIMAJIOB
n HanpsokeHue. [loTeHuumanbHash dSHeprus 3apsja B DJIEKTPOCTaTUYECKOM  TOJIE.
[ToTenmman snekTpocTaTueckoro mois. CBs3p HANPsSHKEHHOCTH TMOJSI W Pa3HOCTH
MOTEHIIMAJIOB JUISI 3JIEKTPOCTATUYECKOT0 OIS (KaK OJTHOPOJAHOTO, TaK U HEOJHOPOIHOTO).

[TpuHIUIT Cynepno3uIuy ANEKTPUUECKUX TTOJIEH.

ITone ToOuewnHoro 3apsima. Ilome paBHOMepHO 3apspkeHHOW  cdepnl.  [lome
paBHOMEpPHO  3apshKeHHOro 1o o00bémy mapa. Ilome paBHOMEpHO — 3apsKEHHOMU
OCCKOHEYHOM IJIOCKOCTH. Kaptunsl JIMHUAN HaNpsLKEHHOCTH ATUX nojeun
Y SKBUIIOTEHIIMAIIBHBIX TOBEPXHOCTEM.

[IpoBOAHMKY B 3MEKTPOCTATUUECKOM MOJIE. Y CIIOBUE PABHOBECHS 3apsI/I0B.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM I0JI€. JnanekTpruieckas IpOHULIAEMOCTh

BEIECTBA.

Konpgencarop.  DnekTpo€MKOCTh  KOHAEHCATOpa.  DJIEKTPOEMKOCTh  IIOCKOTO
KOHJICHCATOPA.

[lapannensHoe coeauHeHue KoHAeHcaTopoB. llocnenoBaTenbHOE — COEAUMHEHHUE
KOHJICHCATOPOB.

DHeprus 3apssKeHHOTO KOHASHcaTopa.

JIBr>keHue 3apsiKEHHOM YaCTUIIbI B OJTHOPOJHOM BJIEKTPUUYECKOM TI0JIE.

TexHnueckne ycTpoiucTBa U TEXHOJOTUUECKHUE MPOLECCHI: AJIEKTPOCKOTI,

ANEKTPOMETP,  IJICKTPOCTaTHYECKas  3allldTa, 3a3eMJICHHE  DJICKTPOIPUOOPOB,
KOHJIEHCATOPbl, TeHepaTtop Ban ae ['paada.

JlemoHCTpanuu.

YeTpoiCTBO U IPUHLIUIT JEHCTBUS DJIEKTPOMETPA.

DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE TO0JIE JIBYX 3apsKEHHBIX TUIACTHH.

Monens anekTpocraTudeckoro renepatopa (Ban ne I'paada).

[IpoBOIHUKH B DJIEKTPUYECKOM TIOJIE.

DNeKTpocTaTUYeCKas 3aluTa.

YCTpoKCTBO U AEMCTBUE KOHAEHCATOPA ITOCTOSSHHOW U IEPEMEHHONU EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTOopa OT IUIOIIaAd TJIaCTHH,
paccTOsIHUA MEXAY HUMH U JUAIEKTPUYECKON TPOHULIAEMOCTH.

DHeprusi AMEKTPUUECKOr0 MOJIs 3apsHKEHHOTO KOHJIEHCATOPA.

3apsnka v pa3psiika KOHIAEHcaTopa Yepe3 pe3ucTop.



YdeHn4ecKuil SKCIIepUMEHT, 1Tab0paTOpHBIE pabOThI, MPAKTUKYM.

Onenka cul B3aMMOJEHCTBUS 3apsKEHHBIX TEJl.

HaGnronenne mpeBpalieHuss SHEPrHM  3apsHKEHHOTO KOHJAEHCATOpa B OHEPIHIO
U3JIy4YEHHUs CBETOINO/A.

N3ydeHnne nmpoTekaHus TOKa B LIENH, COJEpKaleil KOHIEHCaTop.

Pacnipeniennenne pa3HOCTHM NOTEHUMANOB (HAUpPsHKEHUs) IMPU  IOCIENOBATEILHOM
COEJIMHEHUU KOHJIEHCATOPOB

Tema 2. IlocTOSIHHBIN 3JIEKTPUUECKUN TOK.

Cuna Toka. [IoCcTOSIHHBIN TOK.

VYcnoBusl CyliecTBOBaHUS IOCTOSIHHOTO 3JIEKTPUYECKOTO ToKa. MCTOYHMKM TOKAa.
Hanpsokenne U u DJIC £.

3axon Oma Juid yyacTKa Lenu.

DNEeKTpUUYECKOE COIMPOTUBJIEHHE. 3aBUCHUMOCTb COINPOTUBJICHHUS  OJAHOPOJHOIO
MIPOBOJHUKA OT €ro JUIMHBI U IUIOIIATU TONEPEYHOr0 CEYEHHUs. YJIeNbHOE COINpPOTUBIICHHE
BEIIECTBA.

[locnenoBarensHOe, MapaiiiebHOE, CMEIIAHHOE COEIMHEHUE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX eKTpuueckux uene. [Ipasumina Kupxroda.

Pa6ora snexrpuyeckoro Toka. 3akoH J[oynsa-Jlenna.

MOIIHOCTh ~ 3JEKTPUYECKOTO  TOKa.  TemiaoBass ~ MOIIHOCTb,  BBIJENsIeMas
Ha PE3HUCTOpE.

OJIC u BHYTpEeHHEE CONPOTUBICHUE HCTOYHHKA TOKa. 3akoH OMa yisi TOJHOU
(3aMKHYTOM) AJIEKTpUUECKOM 1ernr. MOITHOCTh UCTOYHHMKA ToKa. KOopoTKoe 3aMbIKaHue.

Konpnencarop B 1ienu NOCTOSTHHOTO TOKa.

TexHnueckre ycTpoNCTBa M TEXHOJOTHYECKHE IPOLECCHI: aMIEPMETP, BOJIBTMETD,
peocTaT, CUETYUK IEKTPUIECKON IHEPTUN.

JleMoHCTparmu.

W3mepeHue cuibl TOKa U HaPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUs I PE3UCTOPA, JIAMIIBI
HaKaJINBaHUs U CBETOJMO/IA.

3aBUCUMOCTb CONPOTHUBIICHUS] LMJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIONIAJH
MOIIEPEYHOI0 CEYEHUs U MaTepuana.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHUBIIEHHUS IPU IMOCTOSIHHOM
HaIpsKEHUU.

[Ipsmoe wu3mepenne OJIC. KopoTkoe 3amblKkaHME TaIbBAHUYECKOTO 3JIEMEHTa
Y OLICHKA BHYTPEHHETO COIIPOTUBIICHHSL.

Crioco0Obl coeIMHEHUST ICTOYHUKOB Toka, DJIC Oarapeii.

TOKA B LICTIH.

Y4eHnueCcKuil IKCIIEPUMEHT, J1a0opaTOpHbIE PabOTHI, MPAKTUKYM.

HccnenoBanue cMeMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONMpOTUBICHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKAa OT HAIpPsDKEHUS JUIS JIAMIIbl HAaKaJIUBaHUS.
YBenudeHue npezena u3MepeHus amnepMeTpa (BoJIbTMETPa).

N3mepenune 3/1C u BHYTpEeHHETO CONPOTUBIIEHUS HCTOYHUKA TOKA.

HccnenoBanne 3aBucumoctd OJIC  rajbBaHMUYECKOTO JJIEMEHTa OT BPEMEHHU
IIPY KOPOTKOM 3aMbIKaHUU.

HccnenoBanue pa3HOCTH NMOTEHIUAIOB MEXKIY MOJIKOCAMH MCTOYHHMKA TOKA OT CHJIBI
TOKa B IIEMH.

HccnenoBanue 3aBUCMMOCTH 0JIE3HON MOITHOCTH MCTOYHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku B pa3nuuHBIX cpeaax.

OnexTpuuecKas MPOBOJUMOCTh Pa3IMUHBIX BEUIECTB. DJIEKTPOHHAsS MPOBOJUMOCTH
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHBIIEHHS  METAUIOB  OT  TEMIIEPATYypHI.
CBepXnpoBOIUMOCTb.



OnexTpuueckuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[omynpoBoanuku. CoOCTBeHHass W MpUMECHass MPOBOJMMOCTH HOJIYIPOBOTHHKOB.
CaoiictBa p-ni-nepexoja. IloaynpoBoagHUKOBBIE IPUOOPBHIL.

ONeKTpUYecKuii TOK B DJJIEKTPOJMUTAX.  DJIEKTPOJIUTHYECKAs  JAUCCOLMALIMSL.
Onektponus. 3akoHsl Dapajest s ANEKTPOIU3A.

OnekTpuueckuil TOK B ra3ax. CaMOCTOSATENbHBIH W HECAMOCTOSITEIbHBIM pa3psi.
PaznuuHble TUIIBI caMOCTOATENBHOTO paspsiaa. Monuus. [1nazma.

TexHuueckue yCTpoHCTBa M NPAKTUYECKOE NPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
AJIEKTPOHHO-Iy4€eBast TpyOKa, MOJIyIIPOBOIHUKOBBIE IPUOOPBI: 01,
TpPaH3UCTOp,

¢doToanoN, CBETOAMOJ, TalbBaHWKA, pahUHUPOBAHWE MEAM, BBIUIABKA ATFOMHUHHSA,
AIIEKTPOHHAs] MUKPOCKOIIUSI.

JleMoHCTparmu.

3aBUCUMOCTD CONPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB AIIEKTPOJIUTOB.

3akoHbl AnekTposinza Papases.

HckpoBoii pa3psaa ¥ NpOBOAUMOCTB BO3AyXa.

CpaBHeHHE MPOBOAUMOCTH METAIJIOB U MOJIYIPOBOJIHUKOB.

OAHOCTOPOHHSISI MPOBOIUMOCTD JHO/IA.

YyeHnueckuit IKCIEPUMEHT, J1abopaTOpHbIe pabOThI, MPAKTUKYM.

Hab6nronenue anexkrponusa.

N3mepenue 3apsiia 0IHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COTPOTHUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH TUOA.

DU3NYECKUN TTPAKTUKYM.

CrnocoObl  m3MepeHus: (U3NYECKUX BEIMYMH C HCIOJIB30BAaHUEM AaHAJOrOBBIX
U IUQPOBBIX M3MEPUTEIbHBIX NPUOOPOB U  KOMIBIOTEPHBIX JaTUYUKOBBIX CHUCTEM.
AOGCONIIOTHBIE U OTHOCHUTEJIbHBIE MOTPEHIHOCTH M3MEpeHuH ¢u3ndeckux BeauunH. OleHka
rpaHull MOTPEITHOCTEM.

IIpoBeneHne KOCBEHHBIX HM3MEpPEHHH, HCCIIeOBaHUM 3aBUCUMOCTEH (U3NUECKUX
BEJIMYUH, TpOBEpKa  MpPEIOKEHHBIX rumore3  (BbIOOp W3  paboOT,  OMUCAHHBIX
B TEMaTMYeCKMX pas3fienax «YYEeHHYECKMH OSKCIIEPUMEHT, JIabopaTopHble PabOTHI,
MIPaAKTUKYM»),

Me:xnpeaMeTHbIE CBS3H.

N3yuenune kypca ¢usuku yriyonéHHoro ypoHs B 10 kiacce ocyiiecTBiseTcs
Cc y4€TOM CcoJepKaTelbHbIX MEXIPEIMETHBIX CBsi3el € KypcaMd MaTeMaTUKu, OHoJoruu,
XUMUH, reorpaduu U TeXHOJIOTUH.

Me:xnpeaMeTHbIE TIOHATHUS, CBA3aHHBIE ¢ M3YYEHUEM METOAOB HAy4YHOIO IIO3HAHUS:
sBJICHHE, Hay4HbIM (akT, runoresa, (uznyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOJIIOJCHHUE,
OKCHEPUMEHT,  MOJEIMPOBAaHUE, MOJAEIb, H3MEPEHUE, IOTPEIIHOCTH  HU3MEPEHUM,
u3MepuTenbHble pubopsl, IUdpoBas saboparopus.

MaremaTuka: Pemenue cucrembl ypaBHeHMH. Jluneilnas ¢yHkuus, mnapabodna,
runepbosia, uX rpadpukd U cBoictBa. TpuroHomerpuueckue QYHKIUH: CHHYC, KOCHUHYC,
TaHI€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKJIECTBO. BekTops!
U UX MIPOEKIINH Ha OCH KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buosorus: MexaHuuyeckoe JABM)KEHHME B KHMBOM mpupone, audpdys3us, 0cMoc,
TEIUIOOOMEH  JKMBBIX  OpPraHM3MOB, TEIUIOBOE  3arps3HEHHE  OKpyXamled  cpelsl,
yTHIM3anus OHMOOPraHWYECKOTO TOIUIMBA JUISL BBIPAOOTKM «TEIJIOBOI» W 3JIEKTPOIHEPIHUH,
[IOBEPXHOCTHOE HATSIKEHHUE M KAWULSIPHBIE SBJIEHUS B IPUPOJE, DIEKTPUUECKUE SIBICHMS
B JKMBOM IIPUPOJIE.

XUMHA: JUCKPETHOE CTPOCHHME BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYN, MOJIb
BEIIECTBA, MOJISIpHAas Macca, MOJy4eHHE HaHOMAaTepHaJOB, TEIUIOBBIE CBOWCTBA TBEPABIX



TEN, JKUAKOCTEH U Ta30B, XKUAKUE KPHUCTAUIbl, D3JIEKTPUUECKUE CBOICTBA METAJLIOB,
IEKTPOJINTUYECKAS AUCCOLUALINSI, FAJIbBAHUKA, JIEKTPOHHAS! MUKPOCKOIIUS.

I'eorpadusi: BaxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texuosorusi: mpeoOpa3oBaHUE JBIKEHUH C HCIOJBL30BAHUEM MEXAHH3MOB, YUET
CyXOoro M JKMJAKOIO TpPEHHUS B TEXHUKE, CTATUYECKUE KOHCTPYKUMHU (KPOHIUTEIH,
pelieryaTble KOHCTPYKLIMH), MCIIOJIb30BAHME 33aKOHOB COXPAHEHHS MEXAHMKH B TEXHUKE
(rupockon, BOJOMET W JIpyrue), ABUTaTedb BHYTPEHHErO CrOpaHus, NapoBas TypOuHa,
OBITOBOM  XOJOAMJIBHHMK,  KOHIUIIMOHEP,  TEXHOJIOTUM  TIOJy4EHHS  COBPEMEHHBIX
MaTepuajoB, B TOM YHCIE HAHOMATEpUAIOB, M HAHOTEXHOJIOTHH, HJIEKTPOCTATHUECKAs
3aluTa, 3a3eMJIEHHE AJIEKTPONPUOOpPOB, Tra30pa3psAHbIE JIAMIIbI, IOJIYIIPOBOJHUKOBbHIE
npUOOPHI, TATbBAHUKA.

Conepxanne oOyuenus B 11 kiacce.

Paznen 4. Dnexrponunamuka.

Tema 4. MaruuTHOE€ 110JI€E.

B3anMogelicTBre TNOCTOSIHHBIX MAarHMUTOB M IPOBOJHUKOB € TOKOM. MarHutHoe
nosne. Bexktop MarHuTHOM MHAYKUMU. [TpyHIUMII Cynmepno3unvy MarHUTHBIX ToJIed. JInHum
MarHUTHON MHIYKIHH.

MarautHoe T1oJ€ TpPOBOJAHMKA C TOKOM (TPSMOTO TPOBOJHUKA, KATyLIKU
1 KpyroBoro Butka). OnsIT JpcTena.

Cuna Amrniepa, €€ HanpaBJIE€HUE U MOTYJb.

Cuna Jlopenua, €€ HampaBlIeHME W MOIYyJb. JIBHJKEHUE 3apsyKEHHOW YaCTHUIbI
B OJIHOPOJHOM MarHuTHOM mnoje. PaGora cunbl Jlopenna.

MaruutHoe noJje B BeuiectBe. deppomMarHeTuky, napa- U AuaMarHeTUKH.

TexHu4eckne ycTpoONWCTBa M TEXHOJOTMYECKHE MPOLECCHI:IIPUMEHEHHE MOCTOSHHBIX
MarHuTOB, JJIEKTPOMAarHuTOB, TECTEP-MYIbTUMETP, JNIEKTPOABUTaTENb
SIko0u, yCKOpPUTENH IEMEHTAPHBIX YACTHLI.

JleMoHCTparmu.

KaptuHa nuMHUI MHOYKIMH MarHUTHOTO I0JIA TOJOCOBOTO M MOAKOBOOOPA3HOTO
ITOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMII MarHMTHOM MHIYKIMHM @OJIA JJIMHHOTO IIPSIMOIO IIPOBOJHHUKA
Y 3aMKHYTOTO KOJIBLIEBOTO IPOBOJIHUKA, KATYLIIKU C TOKOM.

BsaumoneiictBue 1ByX MPOBOJHUKOB C TOKOM.

Cunna Amrepa.

JenictBue cuiibl JIopeHIia Ha HOHBI 3JIEKTPOJIUTA.

HaGnronenue 1BuxkeHUs ydKa 3J1€KTPOHOB B MArHUTHOM HIOJIE.

[IpuHuun AeWCTBUS  AJIEKTPOU3MEPUTENIBHOIO MPUOOpa MarHUTOUIEKTPUUYECKON
CUCTEMBI.

Y4eHnueckuil 3KCrepuMeHT, 1abopaTOpHbIe pabOThI, IPAKTUKYM.

HccnenoBanue MarHUTHOTO MOJI HOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHETUKOB.

HccnenoBanue neicTBUSA NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuiiel Ammepa.

W3ydeHne 3aBUCUMOCTH CHJIBI AMIIepa OT CHJIBI TOKA.

Onpenenenrne MarHUTHOM MHYKIIMY HA OCHOBE M3MEPEHMS CUIIBI AMIIEpa.

Tema 5. DnekTpomMarHuTHas MHIAYKLUS.

SIBneHMe HNIEKTpOMArHMTHOM HHAYKUMU. [IOTOK BEKkTOpa MAarHUTHOW HMHAYKLUH.
OJAC  wHaykuuu.  3aKOH  2JIEKTpoMarHuTHOW — mHAykumu — Papages.  Buxpesoe
anekTpudeckoe nose. Toku Pyko.

O/1C nHAyKIMU B IPOBOJAHMKE, IBWKYIIEMCS] B OJHOPOJHOM MarHMTHOM HOJIE.

IIpasuiio Jlenna.

WNunyktuBHOCTh. KaTylmika MHAYKTUBHOCTM B ILIENM IOCTOSIHHOTO TOKa. SIBieHMe
camonHaykuuu. DJC caMonHayKIuu.



DHeprust MarHUTHOTO TIOJISI KaTYIIKA C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHudeckre YCTpPOWCTBA W TEXHOJOTMYECKUE TNPOIECCHI: WHAYKIMOHHAS TICYb,
COJICHOU/I, 3alIUTa OT IEKTPU3ALUU TEJ MPH JIBIKCHUN B MArHUTHOM I10JI€ 3eMJIH.

JemoHcTpanmu.

HaGmoienue SBiICHMS 3JICKTPOMArHUTHOW HHTYKITHH.

Uccnenosanue 3aBucumoctd DJIC MHIYKIMH OT CKOPOCTH M3MEHEHHS] MarHUTHOIO
MOTOKA.

[IpaBuiio Jlenna.

[Tanenne MmaruuTa B aJJlOMUHHEBOM (MEIHOM) TpyOe.

SIBiieHME CAMOMHIYKIIUY.

Uccnenosanue 3aBucuMoct ODJIC caMOMHIYKIIMM OT CKOPOCTU W3MEHEHHUS CHUJIbI
TOKa B IICITH.

Y4eHHUECKUH IKCTICPUMEHT, JJA00paTOPHBIC PabOTHI, MPAKTUKYM.

HccnemoBanue sIBICHUS IEKTPOMArHUTHOW WHIYKIIHH.

OnpeneneHrne HHAYKIIUA BUXPEBOTO MarHUTHOTO TIOJIS.

UccnenoBanue siBIIeHUS] CAMOUHTYKITUH.

COopka MoAeNH IEKTPOMArHUTHOTO TeHEpaTopa.

Paznen 5. KoneGanust 1 BOJTHBI.

Tema 1. Mexanudeckue KojeOaHusl.

KonebarensHas cucrema. CBOOO HEBIE KOJIEOAHUS.

lapmonnueckne konebanms. KuHematwmdeckoe ©  JAWHAMUYECKOE  OIKCAHHE.
DHepreTuyeckoe ONucaHue (3aKOH COXpaHEHHUsS MeXaHW4Yeckol »sHepruu). BriBox
JUHAMHYECKOTO  OMMCAaHHUA TapMOHMYECKHUX  KoJIeOaHMM M3 HMX  DHEPreTUYECKOro
Y KUHEMAaTU4eCKOTO OTTMCAHMUSL.

AMmutyna u  ¢asza koneOanwmii. CBsA3b aMIUIUTYIbl KOJIEOAHWUH  HMCXOTHOM
BEJIMYMHBI C aMIUTUTYAaMU KOJIeOaHUN €€ CKOPOCTU U YCKOPEHUSI.

Ilepponq wm dyacrora koneOanuii. Ilepmom MambiXx CBOOOJHBIX  KOJICOAHMIA
MaTeMaTH4ecKoro MasTHuKa. [leproa cBoOOHBIX KOJIeOaHU MPYKMHHOTO MasiTHUKA.

[lonsitTne o 3aryxarommx KojeOaHusix. BoiHyxaeHHble Kkonebanusa. Pesonanc.
Pe3onancHas kpuBas. BiusiHue 3aryxanusi Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOAHUS.

Texnuyeckne YCTpPOWCTBA U TEXHOJOTMYECKHE TMPOILECCHl: METPOHOM, Yachl,
Kayely, My3blKaJlbHbIe HHCTPYMEHTBHI, ceiicMmorpad.

JeMoHCTparmu.

3anuch K01e0aTeIbHOTO ABMKEHUS.

Habmionenne He3aBUCUMOCTH IepHOJa MaibIX KojeOaHWil Tpy3a Ha HHUTHU
OT aMIUIUTY/bI.

UccnenoBanue 3aryxaromux KojeOaHWNW H 3aBUCHMOCTH TEpHUoAa CBOOOJHBIX
KoJieOaHU OT COMPOTHUBIICHUSI.

UccnenoBanue kosiebaHuii rpy3a Ha MAacCUBHOU MPYKHUHE C IENbI0 (OPMUPOBAHUS
MIpe/ICTaBICHU 00 UealbHON MOJIENN MPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU MPU KOoJIeOaHUSX Irpy3a Ha MpPYKUHE.

HccnenoBanue BBIHYKICHHBIX KOJEOAHU.

Habmronenue pe3onanca.

Y4eHnueCcKuil IKCIIEPUMEHT, J1a0opaTOpHbIe PabOTHI, MPAKTUKYM.

N3mepenue neproaa cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MIPYKMHHOTO MasiTHUKOB.

N3ydeHne 3ak0HOB JBUKEHUS TeJa B X0/1€ KoeOaHU Ha yIpyrom moIBece.

N3ydeHne BUKESHHSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBanHue SHEPTUH B IPYKUHHOM MaSTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXaIOMINX KOJIeOaHUH.

HccnenoBanue BBIHYKICHHBIX KOJCOAHU.

Tema 2. DnekTpoMarHuTHbIC KOJIeOaHusI.



KoneGarenbubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B HJICAILHOM
kosnebarenbHOM KoHType. Dopmyna Tomcona. CBsi3pb aMITUTYIBI 3apsiia KOHJEHCATopa
C aMIUTMTYJOW CHJIbI TOKa B KOJIe0aTeTbHOM KOHTYpE.

3aKOH COXpaHEHHUsI PHEPTUHU B HJICATLHOM KO0JIeOATEIIbHOM KOHTYpE.

3aryxarommue »JIEKTPOMAarHuTHBIE KoyieOaHus. BbIHYXJIEHHBIE HIEKTPOMAarHUTHBIC
KOJICOaHMS.

IIepemeHHBII TOK. MOIIHOCTH NEPEMEHHOTO TOKA. AMIUIMTYIHOE M JEHCTBYIOLIEE
3HaYCHHWE CUJIBI TOKAa W HANpPSHKCHHUS TPU PA3IMYHON (hopMe 3aBHCUMOCTH NEPEMEHHOTO
TOKa OT BPEMEHH.

CuHyconjanbHblll NEpeMeHHBbIi ToK. Pe3ucrop, KoHJeHcaTop M KaTyllKa
WHJYKTUBHOCTU B IIENM CHHYCOUAAJIBHOIO MEepeMEHHOro Toka. Pe3onanc TokoB. Pe3oHaHC
HaIpsKEHUH.

Wneanvupiit  Tpancopmarop.  IlpousBoactBo, mnepenaya U noTpeOieHHe
JNEKTPUYECKON SHEPIUU.

DKOJIOTUYECKHE PUCKU IIPU MTPOU3BOJICTBE AIIEKTPOIHEPTUH.
KynbTypa ncnosnb30BaHus 371€KTPOIHEPTHH B TOBCETHEBHOM JKHU3HMU.

TexHnueckre ycTpoMCTBa M TEXHOJIOTMYECKHE MPOLECCHI: IEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIeKTporiepeiay.

JleMoHCTparmu.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusl.

3aBUCHUMOCTh 4YaCTOTHl CBOOOJHBIX KOJI€OaHUI OT HMHIYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcnumiorpaMMBbl 3JIEKTPOMArHUTHBIX KOJICOAHUH.

['eneparop He3aTyXarMKMX AMEKTPOMArHUTHBIX KOJICOAaHUH.

Monenb 31eKTpPOMarHUTHOTO TEHEPAaTopa.

BbIHYXIeHHBIE CHHYCOUIAIbHbIE KOIeOaHHU .

Pesucrop, Karylka HHIYKTUBHOCTH U KOHAEHCATOP B LM NIEPEMEHHOIO TOKa.

Pe3oHanc  npu  moCIenOBATEIBHOM  COCIMHEHUM  PE3HCTOpPA,  KaTyHIKU
MHIYKTUBHOCTHU M KOHJIEHCATOPA.

YCTpoiCTBO M MPUHIIUIT JEHCTBUS TpaHchopmaTopa.

Monens JINHUY 3IIEKTPONIEpEIadH.

Y4ueHnueckuil 3KCrepuMeHT, Ja0opaTopHble pabOThI, IPAKTUKYM.

N3yuenue Tpanchopmaropa.

HccnenoBanue  NEPEMEHHOTO  TOKa  4e€pe3  IOCIENOBAaTEbHO  COCAMHEHHBIC
KOHJICHCATOP, KaTyIIKY U PE3UCTOP.

HaGnronenue 31eKTpOMarHUTHOIO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIENH EPEMEHHOT0 TOKA.

Tema 3. MexaHuueckue U JIEKTPOMarHUTHBIE BOJIHBI.

MexaHn4yecKue BOJIHBI, yCIOBUS UX pacnpocTpaHeHus. [lonepednsie U mpooJIbHbIE

BOJHBI. [lepuon, ckopocTs pacipocTpaHeHus U AjiMHa BOJIHBL. CBOMCTBA MEXaHUYECKUX
BOJIH: OTpaK€HHE, IpesIoMIIeHHEe, HHTepPepeHIINs U TUPPAKLIUSL.

3Byk. CkopocTb 3ByKa. I pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[IIymoBOE€ 3arps3HEHNE OKPYKAIOIIEH CPEIBI.

ONEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS U3IY4YE€HHUS JIEKTPOMArHUTHBIX BOJIH.

B3anMHas opueHTaIysi BEKTOPOB B 3JIEKTPOMarHUTHON BosiHe £, B,V

CBolicTBa DJIEKTPOMAarHUTHBIX BOJH: OTPaXX€HHE, MPEIOMIICHHE, TOJsSpHU3aLus,
uHTephepeHIus U AudpaKiys.

[Ilkana  2JIEKTPOMAarHUTHBIX BOJH. lIpUMeHEHHWE  DIEKTPOMAarHUTHBIX  BOJIH
B TEXHUKE U OBITY.

[IpuHIMIBI paguocBs3u U TeneBuAeHUs. Pagnonokanms.

DNEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOLIEH CPEIB.

Texnuueckue YCTpOHCTBa u IIPAKTHYECKOE IIPUMEHEHUE:!



MY3bIKa
JTBHBIE WHCTPYMEHTHI, pajgap, paAuONpHEMHUK, TEIeBU30p, aHTeHHA, TenedoH, CBY-meus,
yIABTPa3BYKOBAs AUArHOCTUKA B TEXHUKE U MEULMHE.

JleMoHCTpamu.

OO6pa3zoBaHue 1 pacpoCTpaHEHUE NOMIEPEYHBIX U MPOIOIBHBIX BOJIH.

Koneb6momieecs: Teno Kak HCTOYHHK 3BYKA.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJI€OaHU.

Habmoenue oTpaxkeHus U IpeaoMIICHUS! MEXaHUUECKUX BOJIH.

Habnronenue narepdepeHnnu u qudpakiini MEXaHHIECKUX BOJTH.

AKYyCTHYECKHI pE30HAHC.

CpoiicTBa yibTpa3ByKa U €ro IpUMEHEHHUE.

Habntonenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJOM M 4YacTOTOM
KoJIeOaHUH.

HccnenoBanne CBOWMCTB AJIEKTPOMATHUTHBIX BOJIH: OTPaXE€HUE, MPEJOMIICHUE,
noJisipu3anus, AMppakuus, UHTepdepeHIus.

O6napyxeHue nHppakpacHOTo U yIbTPadUOIECTOBOTO U3TyUEHUH.

Y4eHnuecKkuil 3KCIIEPUMEHT, JIabopaTOpHbIE PabOTHI, MPAKTUKYM.

N3yuenne nmapameTpoB 3BYKOBOW BOJIHBI.

N3ydenue pacnipocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MTPOCTPAHCTBE.

Tema 4. OnTuka.

[IpssMonMHENHOE paclpOCTpaHEHWE CBeTa B OJHOPOJHOM cpene. Jlyd cBera.
ToyeyHbIi1 HCTOYHUK CBETA.

Otpaxxenue cBera. 3akoHbl oOTpaxkeHus cBera. [locTpoeHune u300pakeHU
B IJI0cKoM 3epkaie. Cepudeckue 3epkaa.

[Ipenomsienne cBeTa. 3aKOHBI TPEIOMIICHHUS CBeTa. AOCOJIOTHBIM IOKa3aTeNb
npenomiieHnsa. OTHOCHUTEIBHBIM MOKa3arenb MpesnoMiieHus. [loCTOSTHCTBO 4YacToThl CBeTa
U COOTHOLICHWE JJIMH BOJH IpU IEpex0oJie MOHOXPOMAaTHYECKOIO CBETa 4Yepe3 TpaHHILy
paszena AByX ONTHYECKUX CpE.

Xon mydeii B mpu3Mme. Jucnepceust ceeta. CloxHBIN cocTaB Oeoro cBeta. [IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. llpenenapHbIi yroa MOJHOrO BHYTPEHHErO
OTPAKEHUS.

Cobuparonue M paccewBaroye JuH3bl. ToHKas muH3a. DOKYCHOE pPAaCCTOSIHHE
U ONTHYecKass cujla TOHKOM JHMH3BL. 3aBHCUMOCTh (POKYCHOTO pPACCTOSIHUS TOHKOM
chepuyecKoil JIMH3bI OT €€ TeOMETPUU U OTHOCUTEIILHOTO MOKa3aTelis MPEeIOMIICHUSI.

dopmysia TOHKOH JUH3BL. Y BEIMYEHHUE, JaBAEMOE JIMH30M.

Xona ndyva, NOPOLIEAIIEr0 JHMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOM
ontuyeckoil ocu. IloctpoeHue wH300pakeHUN TOYKM U OTpe3Ka MNPSIMOH B COOMpAIONINX
Y PacCEUBAOIINX JIMH3AX U UX CUCTEMAX.

Ontuueckue npubopel. Pazpemiatromas crnocoOHOcTh. [ma3  kak — omruueckas
cucrema.

[Ipenenbr TPUMEHUMOCTH T€OMETPUUYECKON ONITHKHU.

BonnoBas ontuka. Wurepdepennust cBera. KorepeHTHbIE HCTOUHUKU. Y CIOBUA
HaOMOJIEHUS] MaKCUMyMOB W MHHHMYMOB B HWHTEP(EpPEHIIMOHHON KapTUHE OT JBYX
KOT€PEeHTHBIX HCTOYHHUKOB. [IpuMeps! kiaccndecknx HHTEP(EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakinuonHas pemérka. YcIoBHe HAOMIOICHHUS TJIaBHBIX
MaKCHUMYMOB TP MaICHUd MOHOXPOMATHUYECKOTO CBEeTa Ha AU(PPAKIUOHHYIO PEHIETKY.

[lonspu3zanus ceera.

TexHuyeckne ycTpolcTBa M TEXHOJOTMYECKHE IPOLECCHI: OYKH, JIyINa, MEPHUCKOIL,
doToamnmapar, MHUKPOCKON, MPOEKIMOHHBIN ammapar, MpPOCBETIECHUE OMNTUKU, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIETKA.

JleMoHCTpamu.

3aKOHBI OTPaKEHUS CBETA.



HccnenoBanue npeioMieHHsl CBETA.

Habnronenue moiaHOTo BHYTPEHHET0 OTpaKeHHs. MoJelb CBETOBO/IA.

HccnenoBanue XojJa CBETOBBIX IIYYKOB YE€pe3 IIOCKONAPAJUIENbHYIO IUIACTHHY
U IpU3MYy.

HccnenoBanue cBOWCTB N300pakeHUH B JTMH3aX.

Mogenn MUKpOCKOTIa, TEJIECKOIIA.

Habnronenue naTepdepeHnnyn cpera.

Habmtoienue 11BeTOB TOHKUX MJIEHOK.

Hab6monenue mudpakiuu ceera.

Nzyuenne qudpakiimOHHON PEMIETKH.

Habnronenue nuppakiinOHHOTO CIIEKTpA.

HaGnronenue qucnepcun certa.

Habmonenue nonsipusanuu cBera.

[Ipumenenne  MONSAPOMAOB Uil M3YYEHHS]  MEXAHHYECKMX  HaIpsHKEHHH.
Y4eHnuecKui IKCIIEPUMEHT, J1abopaTOpHbIE PabOThI, MPAKTUKYM.

N3mepenue nokaszaTesns NpeJoMIIEHUS CTEKIIa.

WccnenoBanue 3aBUCUMOCTH (OKYCHOTO pPAcCTOSIHMSI OT BelllecTBa (Ha IpuUMepe
KUJKUAX JIAH3).

N3mepenune GoKycHOTO pacCTOSIHUS paCCEUBAIOIIMX JIMH3.

[Tonyuenue n3006pakeHus B CUCTEME U3 TUIOCKOTO 3epKajia U JIMH3bI.

[Tonyuenue n300paxkeHus B cucTeME U3 ABYX JIMH3.

KoHcTpyrnpoBaHue TelecKOMU4eCKUX CHCTEM.

Habmonenue nudpakunu, nHTEpPEPEHIINN U MOJIIPU3ALUU CBETA.

W3ydyenue mnonspuzaluu CBETa, OTPAXEHHOTO OT TIOBEPXHOCTH AMAJIEKTPHUKA.
N3yuenne nntepdepeHInm J1a3epHOro U3IyuyeHUs Ha IBYX IIEJsX.

Ha6mronenune nqucnepcum.

Ha6nronenue u uccnenoBanne nupakimOHHOTO CIIEKTpA.

N3mepenne JiMHbI CBETOBOM BOJIHBI.

[lonmyuenue cmnekTpa U3IyYEHUS CBETOAMOAA TMPH TMOMOIIM AUPPAKIMOHHOU
PEIIETKMY.

Paznen 6. OCHOBBI crieIMAIBHON TEOPUH OTHOCUTEIBHOCTH.

I'panunel npuMeHMMOCTH KiaccMueckod MexaHuku. [loctynmaTel —crenuanbHOU
TEOPUU OTHOCUTEILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBal. [IpeoOpazoanust Jlopenma. VYcioBue
MIPUYUHHOCTH. OTHOCUTEIBHOCTh OJIHOBPEMEHHOCTH. 3ameieHue BpEMEHU
Y COKpaleHHEe JTUHBI.

DHeprus U UMIYJbC PEIITUBUCTCKOM YaCTUIIBI.

CBsi3b Macchl € YJHEPrUeH U UMITYJIBCOM PENATUBUCTCKON YaCTUIIbl. DHEPrUs MOKOSL.

Texnudeckue ycTpoHCTBa U TEXHOJOTHYECKHE MPOILIECCHI: CITyTHUKOBBIE

MPUEMHHKY, YCKOPUTENH 3apsyKEHHBIX YACTHII.

Y4eHnuecKuil IKCIIEPUMEHT, J1a0opaTOpHbIe PabOTHI, MPAKTUKYM.

OmnpeneneHne UMIOYNbca W SHEPTUU PEIATUBUCTCKUX vacTHll (rmo doTtorpadusm
TPEKOB 3apsHKEHHBIX YaCTUI] B MAHUTHOM TIOJIE).

Paznen 7. KBanTtoBas ¢usuka.

Tema 1. KoprycKyasipHO-BOJIHOBO Tyaian3M.

PaBHOBecHOE TemioBoe M3iIydeHHE (M3TydeHHe aOCONIOTHO UYEPHOTO Tena). 3aKoH
cMemenus Buna. ['unoresa Ilnanka o kBaHTax.

@DOTOHBL. DHEPrHs U UMITYJIbC (POTOHA.

®otospdext. Omnbitet  A.I.  CroneroBa. 3akoHbl ¢oTodpdexTa. YpaBHEHHE
OiHiTeitHa 11 potosppexra. «KpacHas rpanuna» gporosrddexra.

JlaBneHue cBera (B YaCTHOCTH, JAaBJICHHE CBeTa Ha aOCOJIOTHO MOTJIOIIAOUIYIO
1 a0COJIIOTHO OTpaXkaroIyto nmoBepxHocTs). OnbiTel [1.H. JIebenena.



BosHoBbIe cBoMcTBa wactuu. Bomssl ne bpounsa. JliimHa BonHbel ne  bponns
U pa3Mepbl 00JacTH JOKAIM3alWU JBWKYIICHCS dYacTHIbl. KOpIycKyIsipHO-BOJHOBOU
nayanusMm. Judpaxiust 3IeKTpOHOB Ha KPUCTAILIAX.

Cnemmnduxka wu3mepenuii B Muxkpomupe. COOTHOIICHUS HEONpPEAETICHHOCTEH
I" eiizenbepra.

TexHuueckre ycTporuCTBa U TEXHOJOTHYECKHUE IPOLECCHI: CIIEKTPOMETP,

¢dorosnemeHT, poToaaTUNK, TYHHETBHBI MHUKPOCKOTI, COJIHEUHAsi OaTapesi, CBETOIUO.
JlemoHcTpanmu.

D013 PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTod(hheKTa.

HccnenoBanue 3aBUCUMOCTH CONPOTUBJICHUS MOJTYIPOBOJHUKOB OT OCBELIEHHOCTH.
Ceeroauo.

Conneunas Garapes.

Y4eHnueckui IKCIIEPUMEHT, J1abopaTOpHbIE PabOThI, MPAKTUKYM.

Uccnenosanue gporopesucropa.

N3mepenne mnocrossHHOM Ilmanka ©Ha ocHoBe wuccienoBaHus  gorodrddekra.
HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA YEPE3 CBETOAMO OT HAIPSKEHUS.

Tewma 2. ®usuka atoma.

OneITbl MO HUCCIENOBaHHIO CTpoeHus aroma. IlmanerapHas wmojnenb aToma
Pezepdopna.

[loctynatet bopa. W3nyuenue u mnorjouieHue (OTOHOB TMpU IEpexojae aToma
C OJIHOTO YPOBHSI SHEPTMH Ha JIPYroi.

Buner ciekrpoB. CriekTp ypoBHEH 3HEPIHH aTOMa BOJOPO/Ia.

CrnoHTaHHOE U BBIHYXIEHHOE U3Ty4yeHHe cBeTa. Jlazep.

TexHuyeckre YCTpPOMCTBA M TEXHOJOTHYECKHUE MPOILIECCHI: CIEKTPaIbHbIA aHAIN3
(cmexTpockom), Jlazep, KBAHTOBBI KOMITHIOTED.

JleMoHCTparmu.

Mogenb omnbiTa Pezepdopaa.

HaGnronenne nuHeHvYaThIX CIIEKTPOB.

VYCeTpoiCTBO U IeHCTBHE CUETUYMKA HOHUZUPYIOIINX YACTHULL.

Ornpenenenre JUIMHBI BOJHBI JJA3EPHOTO U3JIyYEHHUS.

Y4eHnuecKuil IKCIIEPUMEHT, J1a0opaTOpHbIe PabOThI, MPAKTUKYM.

HaGnronenue nuHeHYaToro CrexkTpa.

HccnenoBanue cCHeKkTpa pa3pexEHHOTO aTOMapHOro BOJAOPOJA U HU3MEPEHHE
nocrossHHOM Punbepra.

®u3nKa aTOMHOTO SiApa U 3JIEMEHTaPHbBIX YaCTHULL.

Hyxnonnas monens sigpa [eiizenOepra-MBanenko. 3apsa sapa. MaccoBoe 4YHCIO
siapa. 30TOTIBL.

PagnoakTuBHOCTh. Anb(a-pacnaz. DJIEKTPOHHBIM U TMO3UTPOHHBIN OeTa-pacma.
I' amma-uznyuenue.

3aKoH paJMOaKTHBHOIO pacnana. PanmoaktuBHbIE HM30TONBI B mpupone. CBolicTBa
NOHM3UPYIOIIETO  W3JIydeHHUs. BiusHue pajinoakTUBHOCTHM Ha JKMBBIE OPraHU3MBI.
EctecTBennslil GpoH uznydenus. Jozumerpusi.

DHeprus cBA3M HyKJIOHOB B sijipe. SnepHble cuitbl. Jleekt Macchl sapa.

Snepusle peakuuu. Jlenenue u cuHTe3 snep. SaepHele peakTopsl. IIpoOiembr
YIPaBISEMOTO TEPMOSIACPHOTO CHHTE3a. OKOJIOTMYECKUE aCHEKThl Pa3BUTHS  SAIACPHOU
SHEPrETHKHU.

MeTo1pl perucTpanyy U UCCIEA0BaHMs 2JIEMEHTAPHBIX YACTHII.

@dyHJaMEHTaIbHBIE  B3aUMOJCMCTBHMS.  bapuOHBI,  ME30HBI M JIENTOHBL
[IpencraBnenne o CtannapTHol Moaenu. KBapk-TiatooHHast MOJENb aApOHOB.

®usuka 3a npeaenamu CtanaapTHoi mojenu. TEmMHas MaTepus U TEMHAs SDHEPIHsL.

EnuncTBO (hnsznyeckoit KapTHHBI MUpA.



TexHuyeckrue YCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: JTO3UMETP, Kamepa
Bunbcona,  sgepHBIA  peakTop,  TEPMOSIEPHBIM  peakTop,  aroMHas  OomOa,
MarHUTHO-PE30HAHCHasi TOMOrpadusi.

YdeHn4ecKuil SKCIIepUMEHT, 1ab0paTOpHBIE pabOThI, MPAKTUKYM.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoToTpadusm).

HccnenoBanue paguoakTUBHOIO (pOHA C UCIOJIB30BAaHUEM J03UMETPA.

N3yuenue nornouieHus 6eTa-4acTull aTFlOMUHUEM.

Pa3nen 8. DnemMeHThl aCTPOHOMUU U aCTPO(PUZHUKHU.

Oranbel pa3BUTUsA acTpoHOMHuHU. llpukiagHOe W MHPOBO33PEHUECKOE 3HAUYECHUE
actpoHOMHHU. [IpUMEHUMOCTh 3aKOHOB (HU3UKH JUISI OOBSCHEHHUS MPHUPOJBI KOCMUYCCKHX
00BEKTOB.

Metonbpl acTpoHOMHUYECKUX HccieoBaHuid. COBpeMEHHbIE ONTUYECKUE TEJIECKOTIbI,
PaanoTENECKOIIbl, BHEATMOC(EPHAsk aCTPOHOMHUS.

Bun 3B€3aHoro Heba. Co3Be3ausl, spKue 3BE3/1bl, IIIAHEThI, X BUAMNMOE JABHKEHUE.

ConneuHas cucrema.

Comnrie. ConHeunast akTuBHOCTh. Mictounnk sHeprun CostHITa U 3BE3]L.

3BE31bl, WX OCHOBHBIE XapaKTEPUCTHKHU. JluarpaMMa «CHeKTpaibHBIA Kacc -
CBETUMOCTB».  3BE3[pl  T[JJABHOM  TOCIENOBATENBHOCTH.  3aBHUCHUMOCTh  «Macca -
CBETUMOCTb» Ui 3BE3/ TIJIaBHOM TMOCIENOBaTeIbHOCTU. BHyTpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIE MPEACTABICHUS O NPOUCXOXKJIeHUU M sBosonuu CoyHLAa W 3BE3N. DTambl
JKU3HU 3BE3I.

Muneunsiii [1yte - Hama [Nanaktuka. [lonoxxenne u neuwxenne ComHua B ['amakTtuke.
Tunel ranaktuk. Paguoranaktuku u kBazapbl. UEpHBIE IBIPHI B sApax rajJakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa0O06ma. Paszberanune rayiakTHK.
Teopust bosbiioro B3peiBa. PeTuKkTOBOE M3ITydEeHUE.

Macmrabnas ctpykrypa BeenenHoii. MeraranakTuka.

Hepeménnpie npoOieMbl aCTPOHOMUH.

Yyennueckue HaOIIOIECHU.

Habmionenuss 3BE€31HOTO Heba HEBOOPYKEHHBIM TIJ1a30M C  HCIOJIb30BAHHUEM
KOMIIBPIOTEPHBIX ~ MPWJIOKEHUH JUIsl  ONpeleieHHs] TMOJIOKEHUST HeOecHBIX OOBEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHBIE co3Be3/1usi CeBepHOro MONIyIIapHsl U SIPKUE 3BE3IBL.

Ha6nronenus B Teneckorn JIyHbl, TUTaHET, TYMAHHOCTEH M 3BE3/THBIX CKOTUICHHM.

DU3NYECKUN TTPAKTUKYM.

CriocoObl  m3MepeHus: (PU3MUECKUX BEIUYMH C HCIIOJIb30BAHUEM AaHaJIOTOBBIX
U UUQPOBBIX U3MEPHUTENBHBIX MPUOOPOB M  KOMIBIOTEPHBIX JaTYUKOBBIX  CHCTEM.
AOGCOTIOTHBIE U OTHOCUTENbHBIE MOTPEHIHOCTH W3MepeHui ¢uznueckux BenuyuH. OleHka
TPaHUILl TOTPEUTHOCTEH.

[IpoBenenne KOCBEHHBIX HW3MEPEHHH, HCCIEIOBAHUN 3aBUCHUMOCTEH (DU3NYECKUX
BETMYMH, TPOBEpPKa  MPENIOKEHHBIX  TuUmoTe3  (BbIOOp U3  paboOT,  OMHUCAaHHBIX
B TEMaTMYECKUX pazaenax «YYEHHUECKUH JKCHEPUMEHT, JabopaTtopHble palOTHI,
MIPAKTUKYM»).

O6o0m1aromniee MOBTOPEHHUE.

O6o0Omenne W cucTeMaTH3alMs CoAepXkaHHs pas3lenoB Kypca «MexaHuKkay,
«MounekynsipHas (u3uka W TepMOAUHAMHKa», «DIeKTpoauHaMuka», «Komebanus
U BONHBI), «OCHOBBI CIHEIMATBHON TEOpUHM OTHOCUTENbHOCTHY», «KBaHTOBas Qu3MKay,
«DNEMEHTBI aCTPOHOMHH U aCTPO(DUZUKI.

Ponp ¢u3uku U acTpOHOMHHM B SKOHOMHYECKOHM, TEXHOJOTHYECKOW, COLMaIbHOU
U OITHYECKOH cdepax AesATeNbHOCTH 4YelOBeKa, POJIb M MeCTO (M3UKH H acTPOHOMHUU
B COBPEMEHHOM HAay4YHON KapTHMHE MHpa, 3HAYEHUE OIMMCATENIbHOW, CHCTEeMaTHU3UPYIOIIEH,
OOBSICHUTENIbHOW M TPOTHOCTHUYECKOW (YHKIMI (U3HYEeCKOH TeopuH, pojb (HU3NUYECKOH
Teopud B (popMHpOBaHMM TpeACTaBIeHUN o (Qu3MUecKod KapTHHE MHpPA, MECTO
¢buznueckoil KapTHHBI MHUpa B O0O0IMIeM psAy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX



MPEJCTAaBICHUI O TPUPOJIE.

MexnpeaMeTHbIe CBA3H.

Nzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 Kiacce oOcCyIIecTBIseTCS
c y4€TOM COJep)KaTeNbHBIX MEXIPEAMETHBIX CBSI3eHd C KypcaMHd MaTeMaTHKd, OHOJIOTuw,
XUMUH, Teorpaduu ¥ TEXHOJIOTHH.

MexXIpeaMeTHbIe MOHATHS, CBA3aHHBIE C W3YYCHHEM METOJO0B HAYYHOTO IMO3HAHUS:
SBJICHUE, HAy4HBIN (aKkT, TUnoresa, (u3ndeckas BEIWYHMHA, 3aKOH, TEOpHs, HAONIIOJICHHE,
OKCTIIEPUMEHT,  MOJCIMPOBAHUE,  MOJIENIb, HW3MEPEHHE, IMOTPEUIHOCTH  HM3MEpEHH,
M3MEpUTENbHBIE IPUOOPBI, ITUPPOBas 1ab0paTOPHSI.

MaremaTnka: Pemenune cucremsl ypaBHeHHH. Tpuronomerpuveckune (QyHKIWU:
CHHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
Bektopel W WX TpPOEKIMM HAa OCH KOOPIWHAT, CIIO)KEHHE BeKTopoB. IIpowsBomHBIC
aneMeHTapHbIX (yHKIWA. [lpu3Haku MmMom0OMs TpPEyroJbHUKOB, OTPEACICHUE TUIOMIAIN
II0CKUX GUryp u oobéma Tel.

Buosorus: snekTpuueckue SBICHHUS B KUBOW TNPHPOJE, KOJIEOATEIBHBIC JBHKCHHS
B OKMBOW TPUpPOJE, OKOJOTMYECKHE PUCKM TPH TPOU3BOJACTBE  IJIEKTPOIHEPTHH,
AIIEKTPOMArHUTHOE 3arps3HEHHE OKPYXKAIOIMEH Cpenbl, YIbTPa3BYKOBash JUArHOCTUKA
B MEIMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

XUMUS: CTPOCHHE aTOMOB W MOJIEKYJ, KPUCTAJUIMYeCKas CTPYKTypa TBEPABIX Tel,
MeXaHU3MbI 00pa30BaHUs KPUCTAIUTMYECKON PENIETKH, CTIEKTPATbHBIN aHAIH3.

'eorpadusi: MarHUTHBIE TOJIFOCA 3E€MITH, 3aJIeKW MAarHUTHBIX pyA, (OTOCHEMKA
3eMHOM MMOBEPXHOCTH, cericMorpad.

Texunonorus: MPUMEHEHHE TOCTOSTHHBIX MarHATOB, YJIEKTPOMAarHUTOB,

3NEeKTpoABUraTeNb SIkobu, reHepaTop NepeMeHHOTO TOKa, MHAYKIIMOHHAS [1e€4b, TUHUN
aNeKTpoTiepesad, d3JCKTPOJBUTATeNb, pajaap, paaguonpuéMHUK, TENEeBU30P, AaHTEHHA,
tenedon, CBY-meub, ynpTpa3ByKoBas IUArHOCTHKA B TEXHHKE, IMPOCKIIMOHHBIM ammapar,
BOJIOKOHHAsl ONTHKA, COJHEuYHas OaTapesi, CIyTHUKOBbIE MPUEMHUKH, siIepHasl dHEpPreTuka
Y DKOJIOTUYECKHUE ACTIEKThI €€ pa3BUTHUSL

[Inanupyemble pe3ynbTaThl OCBOEHHUS NpOorpaMMmbl IO (QHU3UKE HA YpOBHE
cpenHero oOmiero oopazoBaHus

OcBoenne yuyebnoro mnpeamera «®dusmka» Ha YpOBHE CpeaHero oOIero
oOpaszoBaHusi (yriyOJICHHBIH YPOBEHB) JOJDKHO OOECIEUUTh JOCTH)KCHHE CIIEIYIOITUX
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3YIbTATOB.

JIndHOCTHBIE  pe3ylnbTaThl  OCBOEHHs ~ yueOHoro  mpeamera  «Duzuka»
JOJKHBI ~ OTpaXkaTh TOTOBHOCTh M CIOCOOHOCTh  OOYYaroIIMXCS  PYKOBOJICTBOBATHCS
chOpMUPOBAHHON BHYTpEHHEH MO3UIMEH JIHUYHOCTH, CHUCTEMON LIEHHOCTHBIX OpPHUEHTAIUi,
MO3UTUBHBIX BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOUIUX TPATUIUOHHBIM I[EHHOCTSIM
poccuiickoro o0IIecTBa, pacHIMPEHUE IKUZHEHHOTO OIbITa W ONbITa JIEATEIbHOCTH
B IPOLIECCE peanu3alil OCHOBHBIX HAIpaBIIEHUH BOCIMTATEIBHON  JI€ATEIbHOCTH,
B TOM YHCJIE B YaCTH:

IPa)KIaHCKOTO BOCITUTAHMUS:

C(OPMHUPOBAHHOCTh  TPAXKIAAHCKOM MO3UIMU  OOYdYaloUIerocss Kak aKTUBHOTO
U OTBETCTBEHHOTO WJIEHa POCCUIICKOTO 00IeCTBa;

MIPUHSTHE TPaJAULIMOHHBIX 00I11e4eI0BEYECKIX I'YMaHUCTHUYECKHX
U IEMOKPAaTHYECKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEJIBHOCTh B HMHTEpEcax TIpakJaHCKOIO
o011ecTBa, yyacTBOBaTh B CAMOYIPABJIEHUU B 00pa30BaTebHON OpraHu3alny;

YMEHHE B3aHUMOJCUCTBOBATh C COLMAIBHBIMA HHCTUTYTaMH B COOTBETCTBHHU
¢ uX QYHKIHMSIMHU ¥ Ha3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM JIESTEILHOCTH;

NaTPUOTUYECKOTO BOCIUTAHUS:

c(OPMHUPOBAHHOCTh POCCUHCKOM Ipak1aHCKOM MASHTUYHOCTH, MATPUOTU3MA;



LIEHHOCTHOE  OTHOLIEHWE K TOCYJapCTBEHHBIM  CHUMBOJIAM,  JOCTH)KEHUSIM
POCCUICKHMX YUEHBIX B 00JIACTH (DU3HUKU U TEXHUKE;

JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OILICHUBATh CUTYyalHIO u IIPUHUMATh OCO3HaHHbIE
peLIeHUs], OpPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH,

B TOM YHCJIE B JESATEIILHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILEro;

ACTETUYECKOTO BOCIIUTAHUSA:

ACTETUYECKOE OTHOILIEHHWE K MHUpY, BKJIIOYas 3CTETUKY HAay4dHOIO TBOPYECTBA,
MPUCYIIETO PU3NYECKON HAYyKeE;

TPYAOBOT'O BOCIIUTAHMUSL:

HHTEpeC K pa3InYHBIM cepam npodeccuoHaIbHOM NEeSATENBHOCTH,
B TOM YHCJI€ CBSI3aHHBIM C (PU3MKOW M TEXHUKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BHIOOD
Oymyieii npodeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHWIO M CaMOOOpa30BaHUI0 B 00IacTH
(U3HUKHN Ha MPOTSYKEHUH BCEH KU3HU;

9KOJIOTMYECKOTr0 BOCITUTAHHUS:

c(OpPMHUPOBAHHOCTh SKOJIOTMUYECKON KYJIbTYpPbI, OCO3HaHHME TJI00aJbHOIO XapakTepa
9KOJIOTMYECKUX MPOOIIEM;

IUIAaHUPOBAaHUE M OCYIIECTBJICHUE JIEUCTBUM B OKPYXKAIOIIEH Cpee Ha OCHOBE
3HaHUSA LEJNEeN YCTOMYUBOTO pa3BUTHUS YEIOBEUYECTBA;

Pacmmpenne ombiTa JESTENTBHOCTH SKOJOTMYECKON HaNpaBlI€HHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAHUM 10 (PU3UKE;

LIEHHOCTY HAay4YHOT'O MTO3HAHUS:

c(OpMHUPOBAHHOCT MHPOBO33PEHHSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BuTHA (HU3NICCKON HAYKH;

OCO3HAaHUE IIEHHOCTH HAYYHOW JEATEIbHOCTH, FOTOBHOCTH B IIPOLIECCE H3Y4YEHUS
(U3MKM OCYIIECTBISTh MPOEKTHYIO W HCCIEIOBATENbCKYIO AESTENbHOCTh HHAWBUIYaTbHO
U B TpYyIIIE.

B npouecce JOCTHKEHHMS JIMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS IPOTrPaMMBbI
mo ¢u3uke I ypOBHA  cpeaHero  oOmero  oOpa3oBaHHUS Yy — OOYYaroIIUXCs
COBEPUICHCTBYETCS] SMOLMOHANLHBIM HHTEIUIEKT, MPEANoaralomuii chopMUpOBaHHOCTD:

CaMOCO3HAHHUS, BKIIOYAIOIIET0 CHOCOOHOCTh IOHUMAaTh CBOE SMOIMOHAIbHOE
COCTOSIHUE, BUJCTh HAIIPaBJICHUS PAa3BUTHUS COOCTBEHHOW OSMOILMOHAIBHOU cdepbl, OBITH
YBEpEHHBIM B ce0e;

CaMOpPEryJIMPOBAaHMs,  BKJIIOYAIOLIETO  CAMOKOHTpPOJb,  YMEHUE  IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEACHME, CIIOCOOHOCTH aJalTUPOBATHCA K SMOIMOHAIBHBIM
WU3MEHEHUSIM U TPOSBISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEl MOTHUBAlMM, BKJIIOYAIOUIEH CTPEMJICHUE K JIOCTH)KEHHUIO ILEJH
U yClexy, ONTUMH3M, HHUIUMATUBHOCTh, YMEHHUE JEHCTBOBATh, MCXOA U3 CBOUX
BO3MOKHOCTEH;

SMIMATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHHMMAaTh 3MOIMOHAIBHOE COCTOSHHE
IpYruX, YYUTHIBATh €ro IMpPU OCYIIECTBICHUU OOIIEHHUs, CIHOCOOHOCTh K COYYBCTBHUIO
U COTIEPEKUBAHHUIO;

COLIMANIBHBIX HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTbh BBICTPAWBATh OTHOIIEHUS
C IPYTUMHU JIFOJIbMH, 3a00TUTHCSI, POSIBIIATE MHTEPEC U pa3periaTb KOHPIUKTHI.

MeranpeaqMeTHble  pe3ylbTaThl  OCBOGHHS  NPOrpaMMBbl  CpelHEro  oOwiero
00pa30BaHUs IOJDKHBI OTPAXKATh:

OBnaneHne yHUBEpCAJIbHBIMU N03HABATEIbHBIMU ACUCTBUSIMMU:

0a30BbIe JOIrMYECKHE JeHCTBUS;

CaMOCTOSITENIbHO (OPMYJIMPOBATh W aKTyalIM3HpOBaTh MpoOJeMy, paccMaTpuBaTh



€€ BCECTOPOHHE;

OTIPEICIIATH IENH JeSITSIILHOCTH, 33/IaBaTh TapaMeTPhl U KPUTEPUH UX TOCTIKCHUS,

BBISIBIISITh 3aKOHOMEPHOCTH W TPOTHBOPEUHS B PACCMATPUBAEMBIX (PU3UUECKHX
SIBJICHUSX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOIEMBbI C YIETOM aHAIN3a UMEIOIIUXCS

MaTepHAITBHBIX M HEMAaTEPHAILHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JICATCIBHOCTh, OIICHHBATh COOTBETCTBHE pE3YJIbTATOB
IEJISIM, OIICHUBATh PUCKH TIOCIICACTBHIMA JISTCIILHOCTH,

KOOPJIMHUPOBATh M BBIIOJHATH PadOTy B YCIOBHSX PEATBHOTO, BHPTYAIBHOTO
1 KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

0a30BBIC UCCIICIOBATEILCKUC JICHCTBHS:

BIIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYCBHIMA TOHATHSAMH H  METOJaMHU
(buznueckoil HayKu;

BIIQJICTh HABBIKAMU  Y4eOHO-MCCIIEAOBATEILCKOM W TPOSKTHOW  JIEATCIILHOCTH
B o0Osactu (U3HKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K CAMOCTOSITEJIbHOMY TIOMCKY METOJIOB
penIeHns 3a1a49 PU3NICCKOro COACP KaHUSI, TPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

OCYIIIECTBIISATh PA3IUYHBIC BHJBI JCITCILHOCTH T0 TOJTYYCHHIO HOBOTO 3HAHHS,
€ro HMHTEPIpEeTaIlu, MPeoOpa30OBaHUI0 W NMPUMEHEHHUIO B Pa3IMYHBIX YYCOHBIX CHTYAIUX,
B TOM YHCJIE MIPH CO3JaHNH yU€OHBIX MPOEKTOB B 00J1acTH (HUBHUKH;

BBISBIISATE TIPUYIMHHO-CIICJICTBEHHBIC CBS3M M aKTYaJIM3MPOBATH 3ajady, BBIIBUTATH
TUTOTe3y € peIIeHUs, HaXOJUTh apryMEHTBI JUIS JO0Ka3aTelIbCTBA CBOWX YTBEPXKICHHH,
3aJIaBaTh MapaMeTPhl U KPUTCPUH PEIICHHUS,

aHAJIM3UPOBATh IMOJIyYEHHBIE B XOJI€ PEUICHMs 3aJaud pe3yJbTaThl, KPUTHUECKU
OILICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBHSIX;

CTaBUTh W  (HOpMYyIMpOBaThH  COOCTBEHHBIE 3amaud B 00pa3oBaTEIBHOM
NeSITeNIbHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (DU3HKHY;

naBaTh  OLIGHKY HOBBIM  CUTyalusiM, OIIGHMBAaTb  MPUOOPETEHHBIN  OIBIT;
YMETb MEPEHOCUTH 3HaHUA N0 PU3UKE B IPAKTHUECKYIO 00JacTh

KU3ZHEJCSATENIbHOCTH;

yMETb  UHTErpUpOBaTh  3HAHUS M3  pa3HBIX  MNPEAMETHBIX  oOnacrei;
BBIJIBUTaTh  HOBBIE  MJIEW, INpeiaraTh ~ OPUTMHANBHBIE  MOAXOJbl M PELICHUS;
CTaBUTH MPOOJIEMBbI U 3aJa4H, TOMYCKAIONINE aJbTepPHATUBHBIC PEILICHUSI.

pabota ¢ uHpOopMaIHECii:

BJIaJIETh HaBBIKAMU MOJyYeHHs] HHPOpMAH (PU3NUECKOTO CONEPIKAHUS

W3 HCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITENIbHO OCYIIECTBISATh IOWCK, aHalu3,
CUCTeMATH3allMI0 W  UHTEpIpeTanuio WHGOpMAluu  pa3iuyHbIX BHUIOB U (opm
MIpe/ICTaBJICHHUS;

OIICHUBATh JJOCTOBEPHOCTH MH(POPMALIHH;

WCIIOJIb30BAaTh CPEJICTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN
B pCIIEHUHd  KOTHUTUBHBIX, = KOMMYHUKATHBHBIX W  OPTraHM3alMOHHBIX  3a/ad
c coOmogeHueM  TpeOOBaHWW  SPrOHOMUKHM, TEXHHUKH  OE€30MACHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX W OTUYECKHX  HOPM, HOpM  HH(OpPMALMOHHON
0€30IMacHOCTH;

co37aBaTh TEKCThl (PM3MYECKOTO COJEpXKAHUS B Pa3NUYHBIX (opmarax ¢ y4eToM
Ha3HaueHUs HHPOpPMAMK W 1ENEBOM ayqUTOpWUHU, BHIOWpas ONTUMAIbHYIO (QopMy
MIPEJICTaBICHUS U BU3YyaIU3aIlHH.

OBnaseHne yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JICHCTBUSMU:

oO1ieHue:

OCYILIECTBIISITh OOIIEHWE Ha ypokaX (HU3WKH U BO BHE-YPOUHOH JESATENHbHOCTH,
pacmo3HaBaTh  MPEANOCBUIKA  KOH(MIMKTHBIX  CHUTyallMd W CMSTYaTh  KOH(IUKTHI;
pa3BEPHYTO H JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHUS C HCIOJIB30BAHUEM SI3BIKOBBIX



CpPEICTB,;

COBMECTHAs JESATEIbHOCTD:

MOHMMATh ¥ UCIOJB30BATH MPEUMYIIECTBA KOMAaHAHON M WHAMBUIYAILHOU PabOTHI;
BBIOMpAaTh TEMAaTHKy W METOAbl COBMECTHBIX JEHCTBHHA C Yy4€TOM OOIIMX HWHTEPECOB,
1 BO3MOKHOCTEH Ka)kJIOT0 4JIeHa KOJUIEKTHBA;

MPUHUMATh LEIH COBMECTHOM JESTENIbHOCTH, OPraHU30BBIBATh U KOOPAMHHPOBATH
JEUCTBUA MO €€ JOCTHMKEHMIO: COCTABJIATH IUIAH JEWCTBUN, PACHpPENENSTh POJH C YYETOM
MHEHHH yJaCTHUKOB, 00CYKAaTh Pe3ylIbTaThl COBMECTHOM paboThI;

OIICHMBATh KAayeCTBO CBOETO BKJIAJa M KAXKIOTO YJYaCTHHUKA KOMAaHIbl B OOIMIWI
pe3yabpTaT 1o pazpabOTaHHBIM KPUTEPUSIM;

mpeniaraTb  HOBBIE  IPOEKTHI, OLEHUBATh HUJEM C [O3ULIHUUM  HOBU3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKOI 3HAYUMOCTH;

OCYILIECTBIISTh O3UTUBHOE CTPATErMUECKOE MOBEJCHUE B Pa3IMUHBIX CUTYalUsIX,

MIPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHUE, ObITh MHUIIMATUBHBIM.

OBnazieHne yHUBEPCAIbHBIMU PETYISITUBHBIMU JE€HCTBUSMMU:

CaMOOpraHu3aLus:

CaMOCTOSITEJIBHO OCYILECTBISATh MO3HABATENIbHYIO AESITEIbHOCTh B 0ONacTu (PpU3MKU
1 aCTPOHOMMH, BBISIBJIATH MIPOOJIEMBI, CTaBUTh U (GOPMYITHPOBATH COOCTBEHHBIE 3a/auH;

CaMOCTOSITEJIBHO COCTaBJISATh IUJIAaH pELIEHUs pacy€THBIX M KAaueCTBEHHBIX 3ajad,
IJIaH BBITIOJIHEHUSI MPAKTHYECKOH pPAaOOThI C Y4ETOM HMEIOIIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTCHU;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciiupsATh paMKd y4eOHOro TmpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTeHUI;
JeNaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTH €ro, OpaTh Ha ceOsS OTBETCTBEHHOCTHh
3a pEelLIEHNUE;

OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (POPMUPOBAHUIO M TMPOSBICHUIO HPYIUIMHA B o0nacTH (pu3uKw,
MTOCTOSTHHO TOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBCHb;,

CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyallUsIM, BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJIQJICTh HaBBIKAMH I[O3HABATENBbHON peduieKCMM KaK OCO3HAHHS COBEpIIAeMbIX
JNEHUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, X PE3YIHTATOB U OCHOBAHUI;

WCIOJIb30BaTh NpUEMBI pediaekcuu i OIEHKM CHUTyallud, BbIOOpa BEpPHOTO
peuieHus;

OLIEHUBATh PUCKM M CBOEBPEMEHHO IPUHUMATh pEUIEHUS [0 HUX CHUXKEHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHATHE ce0s U IPYTUX:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO APYTUX Ha OIIUOKY.

IIpenmeTHble pe3yabTaThl OCBOEHHMS Mporpammbl 1o ¢usuke. B mponecce
U3yuYeHHs Kypca Kypca pU3MKH yriayoieHHoro ypoBHs B 10 kiacce oOyuaronuiics

Hay4uTCs:

NOHUMaTh pOJIb (U3UKH B SKOHOMHYECKOM, TEXHOJOIMUECKOM, HKOJOTMYECKOM,
COLIMANBHOM M ATHYECKOH cdepax IedaTenbHOCTH YeJOBEKa, pojib U MECTO (HU3UKU
B COBPEMEHHOM Hay4yHOW KAapTUHE MHpaA, 3HAYCHHE ONMCATEIbHOW, CHCTEMATHU3HUPYIOUIEH,
OOBSICHUTENIbHOW M MPOTHOCTHYECKOM (YHKUMH (u3ndeckoi TeopuM - MEXaHHKH,
MOJIEKYJISIpHOM (PU3MKM M TEPMOJMHAMUKH, pOJb (PU3HUECKOW Teopun B (OPMHPOBAHUHU
IpeJCTaBICHUN 0 (prU3nYecKOl KapTHHE MUPA;

pa3nuyath YCIOBUS TNPUMEHHMOCTH MoOJeled (QHU3MUECKUX T U IPOILECCOB
(sBeHUil): MHepuMalbHasg cHUCTEeMa OTcuéra, aOCOJIOTHO TBEPIOE TENO, MaTepuabHas



TOYKa, PABHOYCKOPEHHOE JBWXXEHHE, CBOOOJHOE TmajaeHue, aOCONIOTHO  ympyras
nedopmarusi, abCONIOTHO YIPYroe U aOCOIMIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJEIH Tasa,
KUJIKOCTH M TBEPAOTO (KPUCTAJUIMYECKOTO) Tela, WJCaNbHbIA Tra3, TOUYCYHBIM 3apsi,
OJIHOPOJHOE JIEKTPUUECKOE TOJIE;

pas3nuyarh ycloBUsS (TpPaHUIBI, O0JIACTH) TPUMEHUMOCTH (U3MYECKUX 3aKOHOB,
MOHMMAaTh  BceoOHMi  Xapakrep (yHIAMEHTaIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh
WCIIOJIb30BAHUSI YaCTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBICHATH MEXAHMYECKHE TIPOILECCHl M SBJICHUS, HCIOJIb3YS
OCHOBHBIE  TIOJIO)KEGHHMSI W 3aKOHBI ~ MEXaHHKH  (OTHOCHTEJIBHOCTh  MEXaHWYECKOTO
NBIOKEHUS, (OpMYNIbl KUHEMAaTHKA PABHOYCKOPEHHOTO  JIBIDKCHHS, IpeoOpa3oBaHUs
lanunes nns CKOpOCTH W TepeMenieHus, 3aKoHbl HbIOTOHA, TPUHIIUI OTHOCHUTEIHLHOCTH
lanumnes, 3akOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXpPAaHEHUsS HMMYJIbCa M MEXaHHYECKOM
SHEPTUM, CBsA3b PabOTBl CHJIBI C W3MEHEHHEM MEXaHWYECKOW DHEPruH, YCIOBHS
paBHOBecHs TBEPAOTO Tejla), TPH OSTOM HCIOJB30BaTh MaTEeMAaTHYECKOE BBIPAXKEHUE
3aKOHOB, YKa3blBaTb YCJIOBUSI TNPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB: NpeoOpazoBaHUM
lanunes, BTOPOro W TpeThero 3akOHOB HBIOTOHA, 3aKOHOB COXpaHEHHUs HMITYJIbCA
Y MEXaHUYECKOW PHEPTUH, 3aKOHA BCEMUPHOTO TITOTEHUS,

aQHAIM3UPOBATh M OOBSICHATH TEIUIOBBIE MPOIIECCH M SIBJIICHUSI, UCTIOJIb3ys OCHOBHBIC
MOJIOKEHUST MOJICKYJIIPHO-KMHETHYECKOM TEOPUM U 3aKOHBI MOJICKYJISIpHON  (U3HKH
U TEpMOAWMHAMUKH (CBs3b JABJCHUS HWJICATBHOTO Ta3a CO CpPeaHEH KHHETHYECKOM
SHEPTHUEH TETUIOBOTO ABUKEHUS W KOHIIEHTPAIIUEH €T0 MOJIEKYJ, CBS3b TEMIIEPaTyphl

BEIIIECTBA CO CpPEIHEH KWHETUYECKOW SHEPrueil TEIrOoBOTO JBWKCHHS €r0 YacTHII,
CBSI3b
JABJICHHUS WAEaJbHOTO Tra3a C KOHIEHTpAlUeil MOJIEKyl M €ro TeMIeparypoil, ypaBHEHHE
MenneneeBa-Kianeiipona, nepBbli 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHUS HHEPruu
B TEIUIOBBIX IMpolieccax), MPU 3TOM KCIOIb30BaTh MaTEeMaTHUYECKOE BBIPAKEHUE 3aKOHOB,
YKa3bIBaTh YCIIOBUS NIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa-KnanelipoHa;

aHAIM3UPOBATh U OOBACHATH DJIEKTPUYECKUE SBJICHUS, HCIOJB3Ysl OCHOBHBIE
MOJIOKEHUST W 3aKOHBI DIIEKTPOJMHAMUKU (3aKOH COXPAHEHUS JJIEKTPUYECKOTO 3apsna,
3akoH KynoHa, NOTEHUMANTbHOCTH 3JEKTPOCTATMUECKOrO TOJS, MPHUHILMII CYNEepPHO3ULIUN
AIIEKTPUYECKUX TIOJIeH, MpH ASTOM YKas3blBasg YCJIOBHUS TNpUMEHHUMOCTH 3akoHa KyioHa,
a TakkKe TMPAKTUYECKH BaKHbIE COOTHOIIEHHUS: 3akoHbl Oma Ui y4yacTKa LIenu
W JUId 3aMKHYTOW SJeKTpuYecKod menu, 3akoH Jhxoynsa-Jlenma, mnpasmma Kupxroda,
3akoHbl Dapajiest U1 IEKTPOIIH3a);

OMMCHIBaTh  (PU3MYECKHE  MPOLECChl M  SABIEHUS, HUCIOJB3YS  BEJIUYHHBIL:
MepeMeleHne, CKOPOCTh, YCKOPEHHE, UMITYJIbC Tella M CUCTEMbl TEJ, CHJIa, MOMEHT CHIIbI,
JaBJIeHUEe, TMOTCHIMANbHAS DJHEPrus, KUHETUYECKash OHEprus, MeXaHW4ecKas dHEprus,
paboTa cuiIbl, LEHTPOCTPEMUTENBHOE YCKOpPEHHE, CHJIa TSHKECTH, CHUJla YIPYrocTH, CHUiia
TPEHHs, MOUIHOCTb, SHEPrUs B3aWMMOJCHCTBHS Tena ¢ 3emu€ii BONMM3UM €€ MOBEPXHOCTH,
SHEeprusi  ympyro  aegopmManuu  NPYKUHBI,  KOJMYECTBO  TEIJIOTHI,  aOCOIIOTHas
TeMmieparypa Tena, paboTa B TepMOJAMHAMHUKE, BHYTPEHHSISI JHEPrusi HJCAIBHOTO
OJIHOATOMHOTO Ta3a, paboTa UAEaTBPHOTO Ta3a, OTHOCUTENbHAs BIIAXXHOCTH BO3AyXa,
KO3 (GUIIMEHT TOJE3HOT0 JEHCTBUSA UACATBHOTO TEIJIOBOTO JBHTaTeNsl; dSJIEKTPUUYECKOE
MoJjie, HanpsHKEHHOCTh AJIEKTPUYECKOTO TMOJIsl, HANpsHKEHHOCTh IMOJST TOYEUHOTO 3apsja
WU 3apsOKEHHOTO Iapa B BakKyyMe€ M B JIMPJIEKTPHUKE, MOTEHIMAN 3JIEKTPOCTATHYECKOTO
MoJsl, PAa3HOCTh MOTEHIMAIOB, JJEKTPOABWXKYILAs CUJa, CHUJa TOKa, HaIpsHKEHUE,
MOIIHOCTh TOKa, OJJIEKTpHUYecKass €EMKOCTh IUJIOCKOTO KOHAEHCATOpa, COMPOTHBICHUE
ydacTKa I€NU C TOCIEJOBATENbHBIM M IMapaliIeNbHbBIM COEIMHEHHEM PE3UCTOpPOB, DHEPrus
ANIEKTPUYECKOTO TOJIsI KOHJEHCATOPa; OOBACHATH OCOOEHHOCTH MPOTEKaHUs (U3HUECKUX
SIBJICHUN: MEXaHMYECKO€ [BUKEHHME, TEIUIOBOE JBUIYKEHHWE 4YacTHI[ BEIIECTBA, TEIIOBOE
paBHOBecHe, OpOyHOBCKOe JBHkeHHe, auddy3us, ucnapeHue, KUNEHHE W KOHJEHCAIIHs,
MJIaBJIEHWE W KPUCTAJUIM3AllMs, HAIMpPaBIEHHOCTh TEIUIONEpeaaun, »JJIEKTPU3aluus Tell,



9KBUIIOTEHIUAIBHOCTD IIOBEPXHOCTH 3apsKEHHOIO IIPOBOIHUKA;

MIPOBOJIUTH HCCIICIOBAaHUE 3aBUCUMOCTH OJHOW (PM3UYECKON BEIMYUHBI OT IPYyrou
C UCIOJIB30BAHMEM MpPAMBIX HU3MEPEHMM, IIpU OTOM KOHCTPYHPOBAaThb  YCTaHOBKY,
(bUKCHpOBaTH PE3YNbTATHl TOJYYCHHOH 3aBHCUMOCTH (PU3MUECKHMX BEIMYMH B BHJC
rpapukoB ¢ yu€ToM aOCONIOTHBIX TMOTPEIIHOCTeH W3MEpPEHWH, JIeNaTh  BBIBOJBI
10 pe3yabpTaTaM UCCIEA0BaHUA;

MPOBOJIUTh KOCBEHHBIE H3MEpeHHs (PU3MUYECKHX BEIWYHH, MPH 3TOM BBIOMPATH
ONTUMAIILHBIA ~ METOJ  HM3MEpPEHHs, OICHWBATh  aOCOJIOTHBIE H  OTHOCHTEJIBbHBIC
MOTPEMTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUI;

IIPOBOJUTH  ONBITBI [0 IPOBEPKE MPEMIOKEHHOW THIIOTE3bl:  IIAHUPOBATh
9KCIEPUMEHT, CcOoOUpaTh SKCIEPUMEHTAJIbHYIO YCTAHOBKY, AaHAJM3UPOBATH IOJyYCHHbBIE
pe3ynbTaThl U JIe1aTh BBIBOJ O CTATYyCE MPEJI0KEHHOW TUITOTESBI;

coOnroaaTh mpaBmiia O€30MacHOrO Tpyda MpH NMPOBEACHUU HCCIEAOBAHMNA B paMKax
y4eOHOTO0 3KCHEepUMEHTa, MpakTUKymMa M Yy4eOHO-UCCIIEJOBATEIbCKON M  MPOEKTHOU
NESTeIbHOCTH C  HUCIHOJB30BAaHUEM  U3MEPUTENBHBIX  YCTPOMCTB U J1a0OpaToOpHOTro
000pyI0BaHuUS;

pemath pacy€THBIE 3aJa4ydl C SIBHO 3a/JIaHHOM M HESBHO 3aJaHHOW (usmyeckoit
MOJIENIbIO: HAa OCHOBaHMM aHallM3a YCJIOBHUS OOOCHOBBIBaTH BBIOOp (pu3MUeckoi Mozenwu,
oTBevarouleil TpeOOBaHUSAM 3aJayd, MPUMEHSITh (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U TOCTynarbl (PU3MYECKUX TEOpUH TMpPH UCIOJIB30BAHUM MATEMAaTHUYECKUX METOJIOB
penieHust 3a1ad, NPOBOAUTH PACYETHI HA OCHOBAaHMM HMEKOIIMXCS JAHHBIX, aHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOAbI PEIICHHS C YUETOM IMOITYYEHHBIX PE3YJIbTATOB;

pemarth KadecTBEHHbIE 3a/auM, TpeOyrollue MPUMEHEHHUs] 3HAaHUNW U3 pPa3HBIX
pasznenoB  Kypca (u3MKM, a TakkKe MHTETpaldd 3HAHMA W3 JPYIHMX IPEeIMETOB
€CTECTBEHHO-HAyYHOTO LIUKJIA: BBICTPauBaTh JJOTUYECKYIO LIEMOYKY PaCCyKICHUM

C UCIMOJIb30BaHUEM U3YUECHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN U (PU3NYECKUX SBJICHHUIA;

WCIIOJIb30BAaTh TEOPETUYECKHE 3HAHUS [UId OOBSCHEHUS OCHOBHBIX MPHUHIUIIOB
paboTel  U3MEPUTETBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOWCTB M  TEXHOJOTHYECKHUX
MIPOLIECCOB;

MPUBOJUTh MPUMEpPHl BKJIAJa POCCHUMCKMX U 3apyOeXHBIX yUEHBIX-(U3UKOB
B pPa3BUTHE HAayKd, B OOBSICHEHHE NPOIIECCOB OKPYKAIOLIEro MHpa, B Pa3BUTHE TEXHUKU
M TEXHOJIOTHH;

aHAJIM3UPOBAaTh U OLIEHWBATh TMOCIEACTBHS OBITOBOM U  MPOU3BOJCTBEHHOU
NEeSTeNIbHOCTH  4YeJIOBeKa, CBS3aHHOM ¢  (u3MYecKMMHU TMpoleccaMu, C  MO3UIUi
9KOJIOTMYECKON 0e30MacHOCTH, MPEJICTaBICHUA O palOHaIbHOM MPHUPOJOIOIL30BAHUH,
a TaK)K€ pa3yMHOM HCIOJIb30BaHUM JOCTUKEHUN HAyKM WU TEXHOJIOTMH JUIsl JaJIbHEMIIEro
Pa3BUTHUS YEIIOBEYECKOTO OOIIECTBA;

MPUMEHSITh  pazlMYHble  CrmocoObl  paboTel ¢ uHpopMamuel  PU3NIECKOro
COJIEp’KaHUs C MCIOJIB30BAHUEM COBPEMEHHBIX WH(OPMALMOHHBIX TEXHOJIOTHH, MPU ITOM
UCII0JIb30BAaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE TEXHOJOTHMH [UIsl TOHWCKA, MepepabdoTKu
U TpeAbsBICHUS Y4eOHOW M HAYUYHO-TIOMYISPHOW HHGPOpPMAIUH, CTPYKTYPHPOBAHUS
W UHTepHpeTanuu HHPOpPMAIMH, IOJIYYeHHONW U3 pa3IUYHbIX MCTOYHUKOB, KPUTHYECKH
aHaJTM3UpOBaTh  MOJIydaeMyl0  MHPOpMAlMIO M OLEHMBAaTh €€  JIOCTOBEPHOCTh
KaK Ha OCHOBE MMEIOIIMXCS 3HAHMM, TaK M Ha OCHOBE aHAJIN3a UCTOYHUKA UH(OPMAIINK;

MPOSABIIAITE  OPraHU3alMOHHBIE W IIO3HABATEJIbHBIE YMEHUSA CaMOCTOATEIBHOIO
NpUOOpPETeHUs] HOBBIX 3HAHMI B MpoIlecce BBIMOJHEHUS TPOEKTHBIX U y4eOHO-
HCCIIEeIOBATENIbCKUX paboT;

paboTaTh B TPyIIE C UCHOJHEHHEM PAa3IMYHBIX COIHAIBHBIX POJIEH, MIAHUPOBATH
paboTy TpyNmbl, palMOHATIBHO paCHpPENeNsiTh NeATeNbHOCTh B HECTAHJIAPTHBIX CHUTYaIUAX,
OLICHMBATh BKJAJ KaXJON0 M3 YYaCTHUKOB TpyNIbl B PELUICHHE pPAacCMaTPUBAEMOM
npooOIeMbl;

NpOSIBIATH ~ MOTHMBAaLMIO K Oyaymedl  mpodeccHOHanbHOM — IesTeIbHOCTH



0 CHEIHUATBHOCTIM (PU3NKO-TEXHUYECKOTO PO QHIIS.

[IpenmetHbie  pe3yabTaThl OCBOEHHMS Mporpammbl 1o ¢usuke. B mporecce
u3yueHus Kypca Kypca ¢usuku yrayOneHHoro ypoBHs B 11 kimacce oOywarommuiics
Hay4YUTCS:

MOHMMAaTh pOJb (U3UKK B DKOHOMHUYECKOH, TEXHOJIOTUYECKOH, COLMATBHOM
U OTHYECKOW cdepax IesITeTHbHOCTH YeJIOBEKa, pOJib U MECTO (PHU3MKH B COBPEMEHHOM
Hay4yHOU KapTHUHE MHUpA, POJIb ACTPOHOMMHU B ITPAKTUUECKOMN AEATEIbHOCTH YEJI0BEKa

U JalbHEHIIeM HayyHO-TEXHUYECKOM  pa3BUTHHM, 3HAUEHUE OIHCATEIbHOMH,
CHCTEMAaTH3UPYIOUIeH, OOBSCHUTEIBHOM W TPOTHOCTHYECKOW (yHKIMH  (uzndeckoi
TEOPUM - DJIEKTPOAMHAMMKH, CIIELUAJIbHOW TEOPUUM OTHOCUTEIIBHOCTH, KBAaHTOBOM
¢bu3uku, posb (PHU3NYECKON Teopuu B (HOPMHPOBAHMU TPEACTABICHUH O (UINIECKOM
KapTUHE MHpa, MecTO (U3NYECKON KapTUHBI MHpa B OOLIEM psAOy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX MIPEACTABICHUI O IPUPO/IE;

pas3nuyarh yYCJIOBHS TNPUMEHUMOCTH MoJiened (U3NYECKUX Tel U IPOLECCOB
(sIBJE€HMIT): OJHOPOJHOE AJIEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE IMOJIs, TapMOHUYECKHE
KoJeOaHus, MaTeMaTHYECKUI MAasITHUK, HJIeaTbHBIN MPYXUHHBIN MAasITHUK,
rapMOHUYECKHE BOJIHBI, HUJCAJIbHBIM KOJeOATeNbHBIH KOHTYp, TOHKas JIMH3a, Mojeiel
aToMa, aTOMHOTO si/ipa U KBAHTOBOM MO/JIEJIN CBETA;

paznuuaTh YCIOBHUS (TpaHUIlBl, O0JAcTH) NPUMEHUMOCTH (DU3WYECKUX 3aKOHOB,
MOHMMAaTh  BceoOWMH  Xapakrep (yHJaMEHTalbHBIX 3aKOHOB U  OrPAaHUYEHHOCTH
HCIO0JIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH 3JIEKTPOMArHUTHBIE MPOIECCHl U SBJIEHUS, HUCHOJB3YS
OCHOBHBIE  TIOJIO)KEHUSI U  3aKOHBl  JJIEKTPOJAMHAMHUKM M  CHEIHUAIBHOM  TEOpHuH
OTHOCHUTEJIBHOCTH (3aKOH COXpPaHEHHUs JJIEKTPUUYECKOTo 3apsja, cuwia Awmmepa, cuia
Jlopenuia, 3aKOH AJIEKTPOMAarHUTHOW  WHIOyKum, npasBwio Jlenma, cBsa3sp  OJIC
CAMOMHAYKIIMM B D3JIEMEHTE NIEKTPUUECKOH IIEMU €O CKOPOCTbIO M3MEHEHUs CHJIbl TOKa,
MOCTYJIAThI CTIICIIMAIIBHOU TEOPUH OTHOCUTEIBPHOCTH DWHINTEHHA);

aHAJM3UPOBaTh U OOBACHATH KBAHTOBBIE IPOLECCHI U  SIBICHUS, HCIONb3Ys
MOJIOKEHUST KBAaHTOBOW ¢u3uku (ypaBHeHWe OuHIITEeHHAa M1 (oTodddekra, mepBbIit
W BTOpOH TmoOCTynarbl bopa, MpUHIMI COOTHOIICHHWS HeompeneaeHHocTer ['eizenOepra,
3aKOHBl COXPAaHEHMs 3apsAJ0BOTO M MAaCCOBOIO YHMCEI M SHEPrMM B SAJEPHBIX DPEaKLUsX,
3aKOH paJIOaKTHUBHOIO pacraja);

ONUCBIBATh  (DU3MYECKHE  MPOLECChl W SABJIEHMSA, HUCHOJb3YSd  BEIMYUHBL:
HaNpsHKEHHOCTh JIEKTPUUYECKOTO IMOJIs, MOTEHUHAN 3JIEKTPOCTATUYECKOTO IO0JIs, Pa3HOCTb
MOTEHIMAJIOB, 3JEKTPOJABWXKYILASA CHUJA, MHIAYKLIHMS MarHUTHOTO I0JI1, MarHUTHBIA IOTOK,
cuna Amiepa, HMHIYKTUBHOCTb, OJJCKTPOJBMXKYINAs CHJIA CAMOMHIYKLUH, SHEPrus
MarHUTHOT'O TOJISI IPOBO/IHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIBC, ITOJIHAS SHEPTUs,

SHEprus MOKOs CBOOOJHON YacCTHILIb, SHEPrUsl U UMIYNIbC (POTOHA, MACCOBOE YMCIIO
U 3aps] siipa, SHEPTUs CBSI3U s11pa;

OOBSICHATh OCOOCHHOCTU MPOTEKaHUA (PU3MUECKUX SIBJICHUH: 3JEKTPOMArHUTHAsS
UHAYKIMS, CaMOUHAYKLMs, pe30HaHC, HWHTepdepeHurs BOJH, Judpakuus, gucrepcus,
MIOJIHOE€ BHYTpEHHee OTpaxeHue, QoTtoannekrpuueckuii 3pdext (porosddexr), anbda-
u Oera-pacmajpl sAep, ramMma-u3iaydeHue sjaep, (uznyeckue NPUHLUIBI CIEKTPAILHOTO
aHanu3a 1 paboThI Ja3epa;

OTIPEACIIATh HAIPABICHUE MHAYKIIMM MarHUTHOTIO IOJIS MPOBOJHHUKA C TOKOM, CHIIBI
Awmmnepa u cunsl JlopeHna;

CTpPOUTh H300paKEHHE, CO3/laBaeMoe€ IUIOCKMM  3€pKaJoM, TOHKOH JIMH30M,
U PACCUUTBIBATDH €r0 XapaKTEPUCTUKH;

MPUMEHATh OCHOBOIOJArarle ACTPOHOMHUYECKUE TMOHATHS, TEOPHUM M 3aKOHBI
Ui aHanM3a M OOBSCHEHHS (PU3MYECKHX IPOLIECCOB, MPOUCXOMAIIMX B  3BE3IAX,
B 3BE3/HBIX CHCTEMax, B MEXIallaKTUYEeCKOH cpejie; IBUKEHHS HEOECHBIX TeJl, BOJIOLHU
3BE31 U BeeneHHo;



MIPOBOJUTH HCCIICIOBAHHE 3aBHUCUMOCTEH (PU3WYECKHX BEIMYMH C HCIIOJIb30BAHUEM
NPSMBIX H3MEpPEHUH, TpU STOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATH PE3YNIbTATHI
MOJIYYEHHOUW 3aBHCHUMOCTH (U3MUYECKUX BEIMYUH B BHUJAC TpadUKOB C Y4ETOM aOCOTFOTHBIX
MOTPEITHOCTEN U3MEPEHUH, JesIaTh BHIBOJIBI M0 PE3YJIbTaTaM HCCIIEIOBAHMUS;

MPOBOJUTh KOCBCHHBIE HW3MEpPEHHs] (PU3WYCCKHX BEIUYHMH, MPH 3TOM BBIOMPATH
ONTUMANBHBIA ~ METOJ  W3MEPCHHs, OICHUBAaThH  a0OCOJIOTHBIE W OTHOCHUTCIIBHBIC
MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOJUTH  OMNBITHI 1O TMPOBEPKE TMPEAJIOKEHHOM THUIOTE3bl:  IUIAHUPOBATH
OKCIIEPUMEHT, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATH IOJYyYEHHBIE
pe3ynbTaThl U JIeNaTh BBIBOJ O CTaTyCE MPEIOKEHHOU TUTIOTE3bI;

OTMCBIBATh METO/IbI TIOJyYEHHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

cobmoiaTh TpaBuiia 06€30MacHOro TpyJa MpHU MPOBEICHUM WCCIEIOBAaHUN B paMKax
y4eOHOTO DKCIIEPUMEHTA, TMpPaKTUKyMa H  y4eOHO-HCCIEIOBATENbCKOM ¥ MPOEKTHOU
NESTETPHOCTH C  HWCIOJIb30BAaHUEM  HM3MEPUTENIbHBIX  YCTPOMCTB W JIaOOPaTOPHOTO
000pyI0BaHuUS;

pemaTth pacy€THBIE 3aJa4dl C SIBHO 3a/JIaHHOM M HESBHO 3aJaHHOW (U3WdecKoin
MOJIENIbIO: Ha OCHOBAaHWHW aHAlM3a YCIOBUSI BHIOMpATh (U3MYECKHUE MOJENH, OTBEYAIOIINE
TpeOOBaHUSAM 3a/layd, MPUMEHSITH (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIAThI
(UBUYECKUX TEOPHM TPU HCIOJIH30BAHMM MaTEMaTUYECKUMX METOJIOB PpEIICHHs 3ajad,
MPOBOJUTHh PAacu€Thl HA OCHOBAHWHM WMEIONINXCS JaHHBIX, aHAJIM3UPOBATH PE3YIbTAThI
1 KOPPEKTUPOBATH METOJIBI PEUIECHUS ¢ y4ETOM TOJYUCHHBIX PE3yIbTaTOB;

pemaTh KadeCTBEHHBIE 3ajJaud, TpeOylolue MPUMEHEHHS 3HaHUW W3 PpasHbIX
paznmenoB Kypca (U3WMKHM, a TakKe WHTETpalid 3HaHWUH W3 JAPYrux MpeaMETOB
€CTECTBEHHO-HAyYHOTO LIUKJIA: BBICTPaNBAaTh JOTUYECKYIO LEMOYKY PaCCyKICHUN

C UCIMOJIb30BaHUEM U3YUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN U (PU3NYECKUX SBICHUM;

WCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS Ui OOBSCHEHUS OCHOBHBIX MPHUHIUIIOB
paboThl  M3MEPUTETBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB M  TEXHOJOTHYECKHX
MIPOLIECCOB;

MPUBOJUTH MPUMEpPHl BKJIaJa POCCHUMCKMX U 3apyOeXHBIX YyUEHBIX-(U3UKOB
B DPa3BUTHE HAayKd, B OOBSICHEHHE MPOIIECCOB OKPYXAIOIIETO MHpa, B PA3BUTHUE TEXHUKH
M TEXHOJIOTHH;

aHAJIM3UPOBAaTh U OLIEHUBATh TMOCIEACTBHS OBITOBOM U  MPOU3BOJCTBEHHOU
NEeSTeNIbHOCTH  4YeJIOBeKa, CBSA3aHHONW ¢  (u3MueckMMU TMpoleccamu, C  MO3UIUI
9KOJIOTHYECKON 0e30MacHOCTH, MPEJICTaBICHUNH O palUOHaIbHOM MPHPOJOTIOIL30BAHUM,
a TaKKe pPa3yMHOM MHCIOJIb30BaHUM JOCTUMKEHUN HAyKd U TEXHOJIOTMH JUIsl JaJIbHEMIIEro
Pa3BUTHUS YEIIOBEYECKOTO OOIIECTBA;

MPUMEHSITh  pa3lUYHble CrmocoObl  paboThl ¢  uHbopManueln  PU3NIECKOro
COJIEp’KaHUsA C  HCIOJb30BAaHHMEM  COBPEMEHHBIX  WH(MOPMALMOHHBIX  TEXHOJIOTHIA,
IpU 3TOM HCIOJIb30BATh COBpPEMEHHbIE HH(OPMALMOHHBIE TEXHOJOTHH JJsi TOHMCKa,
nepepaboTKM W TPEObsBICHHUS  y4eOHOW W HAYYHO-TIOMYJIApHON  MH(OpMAIHH,
CTPYKTYPUPOBAaHHUS W HUHTepIperauud HWHPOpPMAIMH, TMOJYYEHHON U3  pa3IUYHBIX
HMCTOYHUKOB, KPUTUYECKH AaHAIM3UPOBATh IMOJNydaeMyl HHQOpMAIMI0 ¥  OICHHBAThH
€€ JOCTOBEpPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHMM, TaKk M Ha OCHOBE aHalu3a
MCTOYHUKA WH(pOpMAIINY;

MPOSIBIATH OPraHU3allMOHHbBIE U TIO3HABATEIIbHBIE YMEHHUS CAMOCTOSATEILHOTO

NpHOOpeTeHUsT  HOBBIX  3HAHUUW B TPOIECCE  BBIMOJHEHUS  MPOEKTHBIX
1 y4eOHO-UCCIIeIOBATENbCKUX padoT;

paboTaTh B TPyIIE C UCHOJHEHHEM PAa3IMYHBIX COIHAIBHBIX POJIEH, MIAHUPOBATH
paboTy TpyNmbl, palMOHATIBHO pacHpeleNsiTh NESTEIbHOCTh B HECTAHIAPTHBIX CHUTYAIUAX,
OLIEHMBATh BKJIaJ KaXJIOrO0 U3 YYACTHMKOB TPYyNIbl B pELIEHUE paccMaTpUBaeMoOi
npooOIeMbl;

MpOSIBIIATh ~ MOTHBAIMI0O K  Oyaymed  mpodecCHOHAIBHOW — JeSITeNbHOCTU



0 CHEIHUATBHOCTIM (PU3NKO-TEXHUYECKOTO PO QHIIS.



