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INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma no gu3uke Ha ypoBHE CpeaHEro obOmiero oOpa3zoBaHus pa3padOTaHa Ha OCHOBE
MOJIOKEHUN W TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0O0pa30BaTENbHOW MPOTrPaMMBI,
npeactasieHHbIx B PI'OC COO, a Takxke ¢ yuéroM (peaepasibHOM pabodeit mporpaMMbl BOCTIMTaHUS
u Konuenuuu npenogaBanus ydeOHOro mnpeamera «D@usnuka» B 00pa3oBaTENbHBIX OpraHU3ALMSIX
Poccuiickoit @eneparun, pean3yonmx OCHOBHBIE 00pa30BaTeIbHbIC TIPOTPAMMBI.

[TporpamMma no ¢usmke ompenensier 00s3aTenbHOE MPEAMETHOE COJIEp)KaHNe, YCTaHABINBACT
PEKOMEHIyeMYIO TOCJIEI0BATeIbHOCTh M3YUCHHUSI TEM M pa3lelioB yueOHOro mpeameTra ¢ y4eToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKH Y4E€OHOIrO TIPOLECCa, BO3PACTHBIX
ocobeHHocTeil obyuaromuxcs. [Iporpamma o gusuke Aa€T mpeacTaBICHUE O LESIX, COACPKAHUH,
oOmieil crpareruu OOyYeHHs, BOCIHMTAHUS M PAa3BUTUS OOYYAIOMIMXCSA CPEIACTBAMH Yy4eOHOTO
npeaMeta «Pu3nka» Ha yriayOaEéHHOM ypOBHE.

N3yyenue kypca Gu3MKM YOIYOJIEHHOTO YpOBHS — TMO3BOJISIET  peaju30BaTh — 3aJadyd
npoecCUOHaNbHON OpUEHTAIIMM, HAMpPaBICHO Ha CO3/JaHHE YCIOBUW [JIsi TMPOSIBJICHUS CBOUX
WHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH Ka)AbIM OOYYaIOMIMMCS, KOTOpPble HEOOXOAUMBI
JUTSL IPOJIOJKEHUS 00pa30BaHus B OpraHu3alusIX NpodheccuoHaIbHOr0 00pa30BaHus O PAa3TMUHBIM
(pU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIELIUATIbHOCTSM.

B nporpamme no ¢usuke onpenensroTcs miIaHupyeMble pe3yabTaTbl OCBOEHUS Kypca (HDU3HKU
Ha YpOBHE CpeAHero oOmero oOpa3oBaHMs: JHMYHOCTHBIE, METaNpEAMETHBIC, MpPEAMETHbIE (Ha
yriyosnéHHOM ypoBHeE). HaydHO-MeTO070THYeCKOM OCHOBOM nJis pa3paboTKu TpeOoBaHUN K
JUYHOCTHBIM, METANpPEIMETHBIM M MNPEAMETHBIM pe3yibTaTaM OOy4YaroIIMXCA, OCBOMBIIMX
nporpaMmy Mo (U3MKE HAa ypOBHE CPEIHEro o0miero oOpa3oBaHUs Ha YIUIYOJIEHHOM YpOBHE,
ABJIIETCS] CHCTEMHO-IEATENbHOCTHBIN OIXO/I.

[Iporpamma 1o gpu3MKe BKIFOYAET:

IUIAaHUPYEMBIE pe3yJIbTaThl OCBOEHUSI Kypca (PU3MKU Ha YIJIyOJIEHHOM ypOBHE, B TOM YHUCIE
peIMEeTHbIE PE3yJIbTaThl IO roJaM O0yUYEHUS;

coJiep;kaHue yuyeoHoro npeamera « Pu3uka» Mo rojgam o0ydeHusl.

[TporpaMMma 1o ¢pu3rKe UMEET MPUMEPHBIN XapakTep U MOXKET ObITh UCIIOJIb30BAHA YUUTEISIMU
(bU3UKY 111 COCTABIICHUSI CBOMX Pa0OUUX MPOTPAMM.

[TporpaMMma no ¢u3mke He CKOBBIBAET TBOPUYECKYI0 WHULIMATUBY yUYUTENEH U MPEJOCTaBISET
BO3MOXKHOCTH JUJISl pean3alii pa3InyHbIX METOJAMYECKUX MOIXO0A0B K MPENnoJaBaHuI0 (PU3UKU Ha
yrayOJa€HHOM YPOBHE IIPU YCIOBUHM COXPaHEHUs 00A3aTENbHON YaCTH COJAEPKaHUS Kypca.

dusnka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTyMNasi B KauyeCTBE Yy4eOHOTO
IpelMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAaHHU 00 OKPYKAIOIIEM MHpE.
[IxonbHBINA Kypc (PU3MKH — CUCTEMOOOPA3YIOLIUI JIJIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX PEIMETOB,
MOCKOJIbKY (DM3MYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB W SBJICHUM, M3y4aeMbIX XUMUEH,
ouosioruelt, ¢pusnueckoit reorpadueit u actpoHomuei. Vcnosib3oBaHHEe U aKTUBHOE NMPUMEHEHUE
(GU3MUEeCKUX 3HAHUM OMNPENEINIO XapakTep M OypHOE pa3BUTUE Pa3HOOOPa3HBIX TEXHOJIOTMHA B
cdepe dHEepreTuky, TPaHCIOPTa, OCBOEHUS KOCMOCA, MOJYYEHHUs] HOBBIX MaTE€pHaJOB C 3aJaHHBIMU
cBoiicTBamu. M3ydenne (M3MKM BHOCHT OCHOBHOW BKJIAJ] B (hOPMHPOBAHHE €CTECTBEHHO-HAYYHOU
KapTHUHBI MHpa oOyyatouierocsi, B GOpMHUPOBAHHE YMEHUN MPUMEHSATh HAYYHBIH METOJ MO3HAHMS
IIPU BBITIOJHEHUH UMHU y4EOHBIX HCCIICT0BAHUM.

B ocHoBy kypca ¢u3MKu Ha ypOBHE CpPEIHEr0o OO0IIero oOpa30oBaHUS TOJOXKEH DS UIeH,
KOTOPBIE MOKHO PACCMATPUBATh KaK MPUHUMUIIBI €T0 IIOCTPOCHHS.

Hoea uenocmuocmu. B COOTBETCTBUM C HEN KYypC SIBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3/iesioB (M3HUKH, BKIIOYAET KAaK BOMPOCHI KIACCMUECKOW, TaKk W
COBpPEMEHHOM (pU3UKHU.



Hoea zenepanuzayuu. B cooTBeTcTBUU ¢ Hel Marepuan Kypca (U3MKA OObEIUHEH BOKPYT
busnueckux teopuil. Begyumum B Kypce siBisiercs popMuUpoBaHUE MPECTABIECHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BEIIECTBE U MOJIE.

Hoea zymanumapuzayuu. EE peanuzauus MNpeanosiaraeT HCMOJIb30BaHHE T'yMaHUTapPHOIO
noTeHIana GU3N4ecKoil HayKu, OCMBICIICHUE CBSI3M pa3BUTHs (DU3MKHU C pa3BUTHEM OOIIECTBa, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHUECKUMHU MPOOIEMaMHU.

Hoea npuknaounon nanpasnennocmu. Kypc ¢usuku yriyOJEHHOTO ypOBHS TpEANOJaract
3HaKOMCTBO C HIMPOKHUM KPYrOM TEXHHYECKUX M TEXHOJOTUYECKUX TMPUIOKEHUN H3yUYEeHHBIX
Teopuil u 3akoHOB. [Ipu 3TOM paccMaTpuBarOTCs Ha YPOBHE OOIIMX MPEICTABICHUI U COBPEMEHHbBIE
TEXHUYECKUE YCTPOUCTBA, M TEXHOJIOTHUH.

Hoea 3xonozuzayuu peanuszyeTcss TOCPEIACTBOM BBEACHUS 3JIEMEHTOB COJEPKAHMS,
MOCBSIIIEHHBIX SKOJOTUYECKUM TMpo0JieMaM COBPEMEHHOCTHU, KOTOpBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKA U TEXHOJIOTUH, a TaKkKe OOCYXKJEHHUs MPOOJEM pPAIMOHAIBLHOTO MPUPOIOINOIb30BAHUS U
HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHue cojepKaHusg MNpoOrpaMMmbl MO (PU3MKE AOHKHO OBITh MOCTPOEHO Ha MPHUHIMIIAX
CHUCTEMHO-/IEITeIbHOCTHOTO Toaxona. st ¢u3uku peaiuszainusi STUX NPUHLIUIOB Oa3upyeTcss Ha
UCIIOJIb30BAaHUU CAMOCTOSITEJIHOTO OSKCIEPUMEHTa KaK TOCTOSHHO JeHCcTByolero (akrtopa
yuebHoro nporecca. g yriiyba€HHOro YpoBHSI — 3TO CUCTEMa CAMOCTOSTEIBHOTO YYEHHUECKOIO
IKCMEPUMEHTA, BKJIIOYAIOMIETO (POHTANIBHBIE YYCHHMUYECKHE OIBITHl MPU HM3YYECHUH HOBOTO
MaTtepuana, jgadoparopHble paboOThl U pabOThl MpakTUKyMa. [Ipy 3TOM BO3MOXKHBI JBa criocoda
peanuzanuu pU3NIECKOro MpakTuKyma. B mepBoM ciyyae mpakTUKyM MPOBOAUTCS MO0 B KoHIie 10
u 11 xmaccoB, 1M0OO mociae MEPBOro M BTOPOrO MOJYTrOAMM B Ka)XJAOM W3 3THUX KiaccoB. Bropoi
crnocod — 9TO0 HHTErpanus padoT MpakTUKymMa B CHCTEMY JIa0OpaTOPHBIX pPadOT, KOTOpHIE
MPOBOJAATCA B TMpolecce u3ydeHus pasaena (temsl). Ilpu sToM moj paboTtamMu MpakTUKyma
NOHUMAETCSl CAMOCTOSTEIbHOE HUCCIEI0BAHUE, KOTOPOE MPOBOJUTCS MO PYKOBOJACTBY CBEPHYTOTO,
00001IEHHOTO BH/1a O€3 MOIIaroBOi NHCTPYKIIHH.

B mporpamme no ¢usuke cucrema YYEHHMYECKOTO HKCIEPUMEHTA, JIabOpaTOpPHBIX paboT U
MpaKTUKyMa MpEeJCTaBiIeHa €JUHBIM TepeyHeM. BbIOop TemMaTuku Juisl 3THX BHUJAOB YUECHUUYECKUX
OPAKTUUECKUX pabOT OCYIIECTBISIETCS y4YaCTHHUKaMU O0pa30BaTEIbHOrO Mpolecca HCXOAS W3
O0COOEHHOCTEl MOYpPOYHOTO IUIAHMPOBAHMA M OCHalleHuss kabuHera Qusuku. Ilpu 3ToM
oOecrieurBaeTcs OBJAJCHHE OOYYAIOIUMUCS YMEHHUSIMH MPOBOAMTH TPSMbIE U KOCBEHHBIE
U3MEPEHHsI, WCCIICIOBAHMUS 3aBHUCUMOCTEH (U3MYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB TIO
IPOBEPKE MPEIOKEHHBIX THIIOTE3.

bonbiioe BHUMaHHE yAENSETCS PEIICHUI0 PAacUETHBIX M KauyeCTBEHHBIX 3amad. [Ipu sTom mms
pacu€THRIX 3a7ad TMPUOPUTETOM SBJISIOTCS 3aJadyd C SBHO 3aJlaHHOM W HESIBHO 3aJaHHON
bu3nYeCKO MOJETBIO, MO3BOJISIONINE MPUMEHITh W3YYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTU KakK U3
OJIHOTO pa3zjiena Kypca, TaK W HWHTETPUPYS MPUMEHEHHE 3HAaHWM W3 pasHbIX pasnaenoB. [lms
KayeCTBEHHBIX 3aJau MPUOPUTETOM SIBJISIFOTCS 3aJlaHUsl HAa 0ObSCHEHUE/TIpe/ICKa3aHle MPOTeKaHUS
bu3MUecKuX SBICHUW MU TIPOIECCOB B OKPYKAIOIICH >KU3HHU, TpeOyromue BbIOOpa (HHU3UYECKOi
MOJIEJH JUJIsl CUTYallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpedoBanusiMmu ®I'OC COO k mMaTepHaIbHO-TEXHUYECKOMY OOECIICYCHHIO
y4eOHOTO Tporiecca Kypc GU3NKU yriayOa€HHOTO YPOBHS Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHMs
JOJDKEH W3Yy4aThCsS B YCIOBHUSAX MPEAMETHOrOo KaOuHeTa. B kabwHeTe (GU3HKU JOMKHO OBITh
HEe00XxoauMoe J1abopaTopHOoe 000PYIOBAaHUE ISl BHIMOJHEHUS! YKa3aHHBIX B Iporpamme no (usuke
YUYEHMUYECKHUX OIBITOB, JIAOOPATOPHBIX PabOT M pabOT MPaKTHKyMa, a TakKe JEMOHCTPALMOHHOE
00opyIoBaHue.

JleMoHCcTpaniuoOHHOE  0OopyaoBaHue  (HOPMUPYETCS B COOTBETCTBUHM C  MPUHITUIIOM
MUHUMAJIBHON JOCTaTOYHOCTH M 00ECIeYMBAET IMOCTAHOBKY IEPEUYHUCICHHBIX B TPOTpaMMe IO
¢u3MKe KIIOYEBBIX JEMOHCTpPAllMi Ui HCCIENOBAaHUS HW3yYaeMbIX SIBICHUW W TPOIIECCOB,
IMIUPUYIECKUX U (YHIAMEHTATBHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHHH.



JlabopaTopHoe 000pynOBaHME ISl YUYCHHUUYECKUX MPaKTUYECKUX pabdoT (popmupyercs B BUIE
TEMaTUYECKUX KOMIUIEKTOB M OOECleuyMBaeTcsi B pacyéTe OJHOr0 KOMIUIEKTa Ha JABYX
oOyuvaronquxcs. TemaTudyeckue KOMIUIEKTBHI JIAOOPATOPHOrO OOOpYAOBAHMS JOJIAKHBI  OBITh
MOCTPOEHbl HAa KOMIUJIEKCHOM HCIOJIb30BAaHUM AHAJIOTOBBIX W HU(PPOBBIX MNPUOOPOB, a TaKKE
KOMITBIOTEPHBIX U3MEPUTENIBbHBIX CUCTEM B BUE LIU(PPOBBIX JTA00PATOPHIA.

OCHOBHBIMU IETISIMU U3y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMupoBaHHEe MHTEpeca M CTPEMJICHUS OOYy4aloUMXCs K HAyYHOMY HM3YYEHHUIO MPHPOJBI,
pa3BUTHE UX UHTEIICKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE  TPEACTABICHUH O  HAaydyHOM  METOJA€ TO3HaHus u  (OPMHUPOBAHUE
MCCJIEI0BATEIBCKOrO0 OTHOIIEHHS K OKPYKAIOLIUM SIBJICHUSM;

(dbopMUpOBaHKE HAYYHOTO MUPOBO33PEHHS KaK pe3yabTaTa U3y4eHHUs] OCHOB CTPOCHHS MAaTEPUH
U GyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMHpoBaHUEe YMEHHN OOBSICHATH SBJICHHUS C MCIOJb30BaHUEM (PU3NYECKUX 3HAHUM U
HAYYHBIX JI0KAa3aTEJbCTB,;

dbopMHpoBaHUE MPEACTABICHUN O POIM (U3MKU JJIS PAa3BUTHUS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTU;

pa3BUTHE MPEACTABICHUN 0 BO3MOXKHBIX cdepax Oyayiien npodeccuoHaIbHON JesTeNbHOCTH,
CBSI3aHHBIX C (DU3UKOM, MOJTOTOBKA K JaJIbHEHUIIIEMY OOYYEHHIO B ’TOM HAINpPaBJICHUU.

JlocTrkeHHe 3TUX 1eNei 00eceuBaeTCsl PEMICHUEM CIEIYIONINX 3a7a4 B IPOLECCe U3YUEHUS
Kypca (pU3HKHU Ha YPOBHE CPETHEr0 00IIEro 00pa3oBaHUs:

IpUOOPETEHNE CUCTEMBI 3HAHUM 00 00IIKX (PU3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX,
BKJIIOYAsl MEXAHUKY, MOJIEKYJISIPHYIO (DU3HKY, SJIEKTPOJAUHAMUKY, KBAHTOBYIO (PU3MKY U JIEMEHTHI
acTpo(U3UKY;

(dbopMHpOBaHWE YMEHHMI NPHUMEHSATh TEOPETHUECKHE 3HAHMS sl OOBACHEHHS (DU3HMUYECKUX
SIBJICHUI B MIPUPOJIE U JJIS MPUHATUS MPAKTUUECKUX PEIICHUI B ITOBCEIHEBHON KU3HH;

OCBOEHHE CIOCOOOB pELIEHUS Pa3IMYHBIX 3a/ad C SBHO 33JaHHOM (PU3NYECKOM MOJENBIO,
3aJ1a4, [o/Ipa3yMeBAIOLINX CAMOCTOSTENbHOE CO3/1aHne (PU3NUYECKON MOJIENH, aIeKBaTHON yCIOBUSIM
3a7la4M, B TOM YHCIIE 3a7]a4 HH)KECHEPHOTO XapaKTepa;

noHMMaHue (U3NYECKUX OCHOB M TPUHIIMIIOB JEHCTBUS TEXHUYECKHX YCTPONCTB U
TEXHOJIOTHYECKHX ITPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOLLYIO CPENY;

OBJIAJICHUE METOJAMH CAaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M MPOBENCHUS (U3HMUECKUX
SKCIIEPUMEHTOB, AaHalW3a W UHTEpnpeTauud WHOpManuu, OMNpEAEICHUs] TOCTOBEPHOCTU
MOJIY4YEeHHOTO pe3yJIbTaTa;

CO3/IaHUE YCIIOBUM [JI1 Pa3BUTHS YMEHHUN MPOEKTHO-UCCIIENOBATEIbCKOM, TBOPUYECKOU
NEesATEeIbHOCTH;

pa3BuTHE UHTEpPEca K chepam npodeccroHaaIbHON AeATeTbHOCTH, CBI3aHHOM C (PU3UKOM.

B cootBerctBUM ¢ TpeboBanusiMu OI'OC COO yrayOnéHHBIM ypOBEHb M3YyUYE€HHUS y4eOHOTO
npenmera «duszuka» Ha YpOBHE CpeaHEro oO0Iiero oOpa3oBaHHUs BBHIOMpAETCS O0yJarONTUMUCH,
TUTAHUPYIOIIMMU TTPOJIOJKEHUE 00pa30BaHUs IO CIIEIUATBHOCTSIM (DU3UKO-TEXHHYECKOTO MPOUIIs.

Ha uzydenne ¢usuku (yriyOn€HHBIA YpOBEHB) Ha YPOBHE CpEIHEro o0Iiero oopa3oBaHUs
otBoautcs 340 gacoB: B 10 kiacce — 170 gacoB (5 yacoB B Heneno), B 11 kmacce — 170 yvacoB (5
YacoOB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme 1o (U3MKE MEpeueHb JIa0OPATOPHBIX W MPAKTHYECKUX PabOT
SBJIIETCSI PEKOMEHIOBAaHHBIM, YUHUTEIb JEIaeT BHIOOP MpOBeAeHUs JT1a00paTOPHBIX padOT U OMBITOB
C Y4€TOM UHAUBUAYAIBHBIX 0COOCHHOCTEN 00Yy4arOIINXCS.



COJEP)XAHUE OBYUYEHUA

10 KVIACC

Paznen 1. HayuHnblid MeTO NO3HAHUS PUPOBI.

®uzuka — ¢yHAaMEHTalbHAs Hayka O mpupoje. HaydHblii MeTOo[ NO3HAHUS U METOJIbI
UCCJIeI0BAHUS (PU3UYECKUX SIBJICHUU.

DKCIEpUMEHT U TEOpHsl B MpOIEcce MO3HaHUs Npupoasl. HabmroneHue u 3KCIEPUMEHT B
¢dusuke.

CrocoOb1 m3MepeHuss (PU3NYECKUX BEIWUYMH (QHAJOTOBBIE W IHU(POBBIE H3MEPHUTEIIHHBIC
pUOOPBI, KOMIIBIOTEPHBIE JATYNKOBBIE CUCTEMBI).

[TorpentHocTy U3MEPEHHU PU3NYECKUX BETUYHH (a0COIIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (QU3MUECKHX SBICHUA M MPOLIECCOB (MaTepuaiabHas TOUYKa, aOCOIIOTHO
TBEPJIOE TENO, WcaNbHAsl KUJKOCThb, UACANBHBIN Ta3, TOUeUHbIM 3apsn). ['unoresa. Ouznyeckuil
3aKOH, TPAHUIBI €70 TPUMEHUMOCTH. DU3nUecKas TEOPUsl.

Ponb u mecto ¢uzuku B (POpMUPOBAHUU COBPEMEHHOW HAay4yHOW KapTUHBI MHUpa, B
MPAKTUYECKOMN AEATEIbHOCTH JIOJICH.

Yuenuueckuit skcnepumenm, nadbopamopnuie pabomul, npaKkmuKym.

W3mepeHne cuiibl TOKA U HAMPSDKEHUS B LIEH MMOCTOSIHHOTO TOKA MPU MOMOIIM aHAJIOTOBBIX U
U(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HakoMCTBO ¢ Uu(ppoBoil nadoparopueil no ¢usuke. [lpumepsl usmMepeHus (HUINIECKUX
BEJIMYMH MPU MOMOIIU KOMITBIOTEPHBIX JaTUUKOB.

Pasznea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanunueckoe ABmkeHrne. OTHOCUTEIIBHOCTh MEXaHUYECKOTO IBMKEHUA. CrucTema OTCUETA.

[Ipsimast m oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BeKTOp MaTepUalbHOM TOYKH, €ro MPOEKIMM Ha OCH CHUCTeMbl KOOpPJIMHAT.
Tpaekropusi.

[Tepemerienne, CKOpOCTh (CpemHsAsI CKOPOCTh, MTIHOBEHHasi CKOpPOCTb) M YCKOpPEHHE
MaTepUaibHOW TOYKH, UX MPOEKIMU HAa OCH CUCTEMbl KoopauHaT. CliokKeHue MepeMellieHul u
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE NPSIMOJIMHEWHOE [IBUKEHUE. 3aBHCUMOCTb KOOpIWHAT,
CKOPOCTH, YCKOPEHHUSI U ITyTH MaTEPUAIIbHON TOUYKH OT BPEMEHHU U UX rpaduKH.

CBoOosHOE mMajieHue. Y CKOpEeHHe CBOOOJHOTrO TajeHus. J[BWkeHue Tena, OpOILIEHHOro TOJ
YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH U YCKOPEHUS MaTe€pUaIbHONW TOYKH OT
BPEMEHU U UX rpapuKH.

KpuBonmHeHoe nBuxkeHne. [[BHKeHHE MaTEpUaIbHOM TOYKM IO OKPYKHOCTH. YTIJOBas U
JuHelHas ckopocTh. llepmog u wyactora oOpamenus. lleHTpocTpemuTenbHOe (HOpPMaIbHOE),
KacareybHOE (TAaHM€HUIMAJIBHOE) U MOJIHOE YCKOPEHUE MAaTepUaIbHOU TOUKH.

TexHuyeckre yCcTpoMCTBa M TEXHOJOTMYECKUE MPOIECCHl: CIUIOMETP, ABWKCHHE CHaApPSAOB,
IEMHBIC, MeCTePEHYATHIEC M PEeMEHHBIE TIEpe1auu, CKOPOCTHBIC TU(DTHI.

Jemoncmpayuu.

Mogenb cucteMsl OTCUETA, MILTIOCTPAIUS KHHEMATUUYECKUX XapPAKTEPUCTUK JIBUKEHUS.

CriocoObI UCClIeIOBaHUS IBUKEHUN.

Nnnroctpanus mpeeibHOro NePEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHne NBMKEHUN C UCIIOI30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3pe’KEHHOM IPOCTPAHCTBE.

HabGnronenue nBmxeHus Tena, OpOIIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpapneHnue CKOpOCTH IPHU ABHUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue YriIoBOM CKOPOCTH B PEAYKTOPE.



CpaBHEeHHME MYTEW, TPACKTOPHI, CKOPOCTEH IBMXKEHHUSI OJHOTO M TOTO K€ Tejla B Pa3HbIX
CHUCTEMAX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnuie padomuol, npaKmuKym.

N3ydyeHre HEpaBHOMEPHOTO IBUYKEHMUS C LIEJIbIO ONPEICIICHUS MTHOBEHHOM CKOPOCTH.

N3MepeHue yCKOpeHUs MpU MNPSIMOJIMHEMHOM PAaBHOYCKOPEHHOM JABWIKEHUU IO HAKJIOHHOMU
IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH ITYTH OT BPEMEHU ITPU PABHOYCKOPEHHOM JBHXKECHUH.

W3mepenne yckopeHHsi CBOOOTHOTO maaeHHs (PEKOMEHJOBAHO HCIIONb30BaHUE IU(POBOIA
naboparopun).

W3yyeHue nBWXKEHHS Tena, OpPOLIEHHOTO TOpH30HTAIBbHO. [IpoBepka TMMIOTE3bl O MPSIMOM
MPOMOPUMOHAIBHON 3aBUCUMOCTH MEXY JATBHOCTBIO MOJIETA U HAYAJIbHOW CKOPOCTBIO TENA.

N3ydeHune NBUKEHUS TeJla 0 OKPY>KHOCTH C IMTOCTOSIHHOM 110 MOJTYJII0 CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TTeproia oOpallieHus KOHHYeCKOro MasTHUKA OT €ro mapaMeTpoB.

Tema 2. lunamuxa.

[TepBbiii 3akoH HproToHa. MHepuuanbHble CUCTEMBI OTCU€TA. [IpUHUIKMI OTHOCUTEIBHOCTH
["anmunes. HemneprimansHble cUCTEMBI OTCUETA (OMpeiesIieHUe, IPUMEpPHI).

Macca tena. Cuna. [IpyHuumn cynepno3uiyu Cuil.

Bropoii 3akoH HeroTOHA 17151 MaTepraaIbHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHUS. DKBUBAJICHTHOCTh TPABUTALIMOHHON U MHEPTHOM MAaCCHhI.

Cuia TsxecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOJHOTO MaJICHUsSI OT BBICOTHI HaJl MMOBEPXHOCTHIO
IJIAHETHl U OT reorpaduueckoil MmMupoThl. JIBM)KeHHE HEOECHBIX TEJI U MX CIIYTHUKOB. 3aKOHBI
Kennepa. [IepBas kocMuuecKast CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec tema. Bec Tena, nBmxyierocs ¢ yCKOpeHHEM.

Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHHs CKOJIbXKEHUS U cuiia TpeHus nokos. Kosdduiment
TpeHus. Cuina CONPOTUBIICHUS NMPU ABWKECHUM TElla B XKUJIKOCTH WIIM Ta3e, €€ 3aBUCUMOCTb OT
CKOPOCTH OTHOCUTEJIBHOTO JBUKEHUS.

Hasnenue. I'uapocrarndeckoe naBienue. Cuna Apxumesna.

TexHndyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IMPOLECCHL: IOAIIMIIHUKHN, JIBHXKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

emoncmpayuu.

HaOmronenue nBukeHus T€Jl B UHEPIUATbHBIX U HEMHEPIIMATBHBIX CUCTEMAX OTCUETA.

[IpyHIMTI OTHOCHUTEIBHOCTH.

Kauenne nAByX MWIMHIPOB WJIM MIAPOB PA3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEUHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEeHUE PABHOACHCTBYIOIIECH MPUIOKEHHBIX K TEJIY CHJI C MPOU3BEACHUEM MACCHI TEJla Ha
€ro YCKOPEHHUE B MHEPIIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHMKAIOIIKUX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

N3mepenune Mmacc no B3auMOJCUCTBHIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U TAJCHUM.

LleHTpOoOCKHBIC MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuii sxkcnepumenm, nabopamopnuie padvomul, npaKmuKym.

N3mepeHne paBHOACHCTBYIONIECH CUII ITPU IBM>KEHUH OpyCcKa MO HAaKJIOHHOM TIOCKOCTH.

[IpoBepka rumnoTe3sl 0 HE3aBUCUMOCTH BPEMEHH JIBUKEHUS OpycKa MO HAKJIOHHOMW TIOCKOCTH
Ha 33JJaHHOE PACCTOSIHUE OT €r0 MaCCHI.

HccnenoBanne 3aBUCMMOCTH CHJI YOPYTOCTH, BO3HUKAIONIUX B TPYKHUHE U PE3UHOBOM
o0Opasiie, oT ux aedopMarum.



N3yyeHue ABUKEHUSI CUCTEMBI T€Jl, CBA3aHHBIX HUTHIO, IEPEKUHYTON yepe3 JIErKuil OJI0K.

H3mepenne kodpduimeHta TpeHHs MO BEJIWYUHE YIJIOBOro KO3(PQHUIMEHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue nBUXKEHUS OpycKa MO HAKJIOHHOW IJIOCKOCTH € MEPEMEHHBIM KO3(DPHUImeHToM
TPEHUS.

N3ydeHne nBUKEHUA Ipy3a HA BALy C TDEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomoTHO TBEpAOE Teno. IlocTynmaTenbHOEe M BpalaTeNbHOE ABMKEHUE TBEPIOTO Tea.
MoOMEHT cuiibl OTHOCHUTENBHO OcH BpamieHus. [lmedo cunbl. CliokeHue CHil, MPUIOKEHHBIX K
TBEpIOMy Teny. LleHTp TsxecTu Tena.

VY ciioBust paBHOBECHUS TBEPAOTO TEIIA.

YcroitunBoe, HeyCTOMUNBOE, O€3pa3IunYHOE PaBHOBECHE.

TexHuyeckne yCcTpoNCTBa U TEXHOJOTMYECKHE MPOLECCHl: KPOHIUTEWH, CTPOUTENbHBIN KpaH,
pelmeéryaThle KOHCTPYKIIHH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunpbl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomaol, npaKmuKym.

HccenenoBanre ycioBA paBHOBECHS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAICHUS.

KoHcTpynpoBaHne KpOHIITENHOB U PACUET CHII YIIPYTOCTH.

N3ydeHne yCcTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO MIOMAAb OTIOPHI.

Tema 4. 3axonvl cOXpaneHusn 6 MexaHukxe.

NMnynec MaTepHaIbHOW TOYKH, CHUCTEMBI MATEPUANBHBIX TOYeK. LIeHTp Mmacc cucTemMbl
MaTepUAIIBHBIX TOYEK. Teopema 0 IBHKEHUU LIEHTPa MaccC.

VMIyibC CHIIBI M U3BMEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE nBUKEHHUE.

MoMeHT umnyiibca MaTepuaibHON TOUKH. [IpencraBienue 0 COXpaHEHMM MOMEHTA UMITYJIbCa
B LICHTPAJIbHBIX MOJISIX.

PaboTta cunbsl Ha MaJIoM ¥ Ha KOHEYHOM TepeMenieHuu. [ 'paduyeckoe npeactaBieHue padoThl
CHJIBL.

MOoOIHOCTH CUJIBI.

Kunernueckass sHeprusi MaTepHalibHOM TOuykd. TeopeMa 00 HW3MEHEHUMM KUHETHYECKOMN
SHEPrUu MaTepUAIIbHON TOYKHU.

[loTeHUMaNbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHnmanbHas sHeprud. IloTeHunanbHas
SHeprusi ynpyro nedopmupoBaHHOW MpykuHbI. lloTeHlManbHas 3Heprus Tejla B OJAHOPOJIHOM
rpaBUTALIMOHHOM ToJie. [loTeHImanpHas 3HEPryst Tena B TPAaBUTALIMOHHOM ITOJIE OTHOPOIHOTO I1apa
(BHyTpH U BHe 11apa). Bropast kocMuueckasi CKOpocThb. TpeThbst KOCMUYECKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIIMAIBHBIX CUJI ¢ U3MEHEHHEM MEXaHUYECKON SHEpruH CUCTEMBI TEJl.
3aKOH COXPAaHEHUS] MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHym s WOCAIBHOM JKUAKOCTH KakK CIIEICTBUE 3aKOHA COXPaHEHUS
MEXaHHUYECKON SHEPTUM.

TexHuyeckne yCcTpouCTBa U TEXHOJOTHUYECKUE MPOLECCHI: IBUKEHUE PAKET, BOAOMET, KOIIED,
NPYXUHHBIN MUCTOJET, THPOCKOM, (PUTypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHI)KECHHUE.

N3MepeHne MOIIHOCTU CUJIBI.



W3MeHeHue 3Hepruu Tela MpU COBEPIICHUU PaOOTHI.

B3auMHble npeBpalieHUs KHHETUYECKOU M MOTEHLUMAJIbHOM SHEPTUM IMPHU JEHCTBUM HA TEJO
CHUJIBI TSDKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHEePTUU MpU CBOOOTHOM MaICHUH.

Yuenuueckuii sxkcnepumenm, nadopamopnsie padomuol, npaKmMuKym.

N3mepenre uMmmyiibca Telia o TOpMO3HOMY MYTH.

N3mepeHure CUitbl TSITH, CKOPOCTH MOJIENIU 3JEKTPOMOOMIIS U MOIITHOCTH CUJIBI TATH.

CpaBHEeHUE U3MEHEHHS UMITYJIbCA TEJIa C UMITYJILCOM CHUJIBI.

HccnenoBanre COXpaHEHUsI UMITYJIbCA TPU YIIPYTOM B3aUMOJIEHCTBUMU.

N3mepeHre KHHETUYECKOM YHEPTUH TeJla [0 TOPMO3HOMY MYTH.

CpaBHeHUE U3MEHEHHS TOTEHIIMAILHOW SHEPIUU PY>KUHBI C pA0O0OTON CHUIIBI TPEHUSI.

Omnpenenenue pabOThI CUITBI TPEHUS TTPU IBHXKEHUH TeJla 10 HAKJIIOHHOM MIIOCKOCTH.

Paznen 3. MoJsekyJasipaasi Gu3nka u TEpMOJAMHAMUKA.

Tema 1. OcHosbl MONEKYIAPHO-KUHEMUYUECKOU Meopul.

OcCHOBHBIE TOJIOKEHUS  MOJeKyIsipHO-kKuHeTnueckod teopun (MKT), wux ombITHOE
obocHoBanue. Juddysusa. bpoyHOBckoe IBUKEHUE. XapakTep [BIKEHHS WU B3aUMOJCUCTBUS
qyacTHI] BenlecTBa. MoJienn CTPOEHUS Ta30B, KUJIKOCTEH U TBEPIBIX TN U OOBSICHEHHE CBOMCTB
BEI[ECTBAa HA OCHOBE ATHX Mojeneld. Macca u pazMmepsl MosieKky (aTomoB). KonruecTBo BelecTsa.
[ToctrostnHass ABorapo.

TennoBoe paBHoBecue. Temneparypa u ciocoosl e€ nzmepenus. [llkana remnepatyp Llenscusi.

Mogens ueanbHOro ra3a B MOJICKYJISIPHO-KMHETUYECKOW TEOPHUM: YaCTUIIbl Ta3a JBUKYTCS
XA0TUYECKU U HE B3AUMOJICUCTBYIOT JIPYT C IPYTOM.

["a3zoBbie 3akoHBI. YpaBHeHHe MenpaeneeBa—Kianeitpona. AGcontoTHas Temmneparypa (mKaia
temnepatyp KenbBuna). 3akon JlanpToHa. M3omporecchl B HIEaTbHOM Tra3e C MOCTOSSHHBIM
KOJMYECTBOM BemiecTBa. ['paduyeckoe MpeacTaBlIeHUE H30IMPOIIECCOB: HM30TEpMa, H30X0pa,
n3o0bapa.

CBsI3bp MEXIy NABJICHUEM M CPEIHEN KUHETHYECKON SHEPrueil MOCTYyHaTEIbHOTO TEILIOBOTO
JBH>KEHUSI MOJIEKYJI HUJICAJIbHOTO ra3a (OCHOBHOE YPaBHEHUE MOJEKYJISIPHO-KMHETUYECKOW TEOPUHU
HJIeaJIbHOIO rasa).

CBs13b aOCOTIOTHOM TEMITEpATyphl TEPMOAMHAMHUUECKON CHCTEMBI CO CPEIHEH KMHETHYSCKOM
SHEPIruel NOCTYNaTeNbHOTO TEIJIOBOTO JBHKEHUS €€ YaCTHLL.

TexHuyeckre yCTpOMCTBA U TEXHOJOTHYECKUE MPOLIECCHl: TEPMOMETP, OapOMETp, MOTyYCHUE
HAaHOMAaTEepPUAJIOB.

Jemoncmpauuu.

Mopenu nBUXEHUS YaCTUI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buaeoponnk ¢ 3anMchio peaibHOTO OPOYHOBCKOTO JBUKEHUS.

Huddysus sxunkocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJIEKYJI.

Mopenu KpucTamIn4ecKuX penieTox.

Hab6mronenue u uccieoBaHue N30IPOIIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

HccnenoBanne mpoiiecca YCTAHOBIICHHS TEIJIOBOIO PABHOBECUSI MPHU TEINIOOOMEHE MEXIy
ropsiueu U XOJ0AHOU BOJOM.

N3yuenne W30TEpMHYECKOTO Tpoiiecca (PEKOMEHIOBAaHO UCIOJIb30BaHUE HUGPOBOI
Jaboparopun).

N3yuenune n30XOpHOro mnpoiecca.

N3yuenne nzobapHOro mpoiiecca.



[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbl.

Tepmoaunamuueckas (TJl) cucrema. 3amaHue BHENIHUX YCIOBUU ISl TEPMOIUHAMHYECKON
cucrtembl. BHenmHMe U BHyTpeHHUE mnapamerpsl. [lapameTpsl TEpMOAMHAMHYECKON CUCTEMBI Kak
CpeaHuE 3HAYCHUS BEJINYMH, ONMCHIBAIOIIUX €€ COCTOSTHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauwano tepmoauHamuku. CaMONpOW3BOJbHAS pellakcalus TEPMOIUHAMHUYECKON
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogenb neanbHOro ra3a B TEpMOJAMHAMUKE — CUCTEMA YPABHEHUN: ypaBHEHHE MeHaeneeBa—
KitaneiipoHa ¥ BbIpaX€HHE i1 BHYTPEHHEW JHEPIUU. Y CIOBUS NPUMEHUMOCTH JTOM MOJEIIN:
HU3Kasl KOHIICHTpAIUsl YacTHIl, BBICOKHE TeMmmepaTypbl. BeipakeHue 1jsi BHYTPEHHEH SHEpPruu
OJHOATOMHOTO UJEAIBHOTO ra3a.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMOJIMHaMUKe. Borancienue padoThl 1o rpaduky mnpoiecca Ha pPV-
IarpaMMe.

Temnonepenaya kak crnocod M3MEHEHUS BHYTPEHHEW SHEPIHHM TEPMOAMHAMUYECKON CUCTEMBI
0e3 coBepiieHus paboTbl. KoHBEKIMS, TEIONPOBOAHOCTD, U3IIyYCHHE.

KomnuectBo Temnotel. Tenno€MKocTh Tena. Y IenbHass U MOJsIpHasl TEIUIOEMKOCTH BEILIECTBA.
VYpaBuenue Maiiepa. YjaenbHasi TEIUIOTa CrOpaHUsl TOIUIMBA. Pacu€r konndyecTBa TEIUIOTHI NPHU
teronepeaayde. [lonstue 06 anuadbatHoOM mporecce.

[lepBblil 3ak0oH TepMoAMHAMUKH. BHyTpeHHss sHeprud. KoamdecTBo TemnoTel U padoTa Kak
Mepbl U3BMEHEHUS BHYTPEHHEN YHEPTUHN TEPMOIUHAMUYECKON CUCTEMBI.

BTopoii 3aKOH TEpMOJAMHAMUKH JJIi PAaBHOBECHBIX MPOIIECCOB: YEpPE3 3a[aHHOE PABHOBECHOE
COCTOSTHUE TEPMOJIMHAMUYECKOW CHUCTEMbl MPOXOJIUT €AUHCTBEHHash anuabara. AOCOIIOTHas
TemIeparypa.

BTopoii 3ak0oH TepMOOMHAMHKHU JJIsI HEPABHOBECHBIX ITPOIIECCOB: HEBO3MOXKHO IEpeaaTh
TEIUIOTYy OT Oojiee XOJOJHOro Tela K Oosiee Harpetomy ©Oe3 komneHcamuu (Kmaysmyc).
HeobOpatumocTs mpUpoHBIX POLIECCOB.

[TpuHUMIB! HecTBUA TEITOBBIX MammuH. KIT/I.

Makcumanbaoe 3HaueHue KII. [ukn Kapno.

OKOJIOTUYECKHE ACTEKThl HMCIOJIb30BAHUS TEIUIOBBIX JABUTareneld. TemiaoBoe 3arpsi3HEHUE
OKPYKarOIIEH CPEIbI.

TexHn4eckrue yCTpOWCTBA M TEXHOJOTHMYECKHE TMPOLECCHl: XOJOAUIbHHUK, KOHIMIMOHED,
JU3ENBHBIN 1 KapOIOpaTOPHBIN ABUTATENH, MApoBasi TypOUHA, MOJYYEHUE CBEPXHUZKUX TEMIIEpaTyp,
YTUJIW3ALUMS  «TEIUIOBBIX» OTXOJOB C HCHOJIB30BAaHWEM TEIJIOBOIO HACOCa, YTWIM3ALUs
OMOOPraHUYECKOr0 TOIUIUBA JJISI BRIPAOOTKH «TETIOBOM» U AJIEKTPOIHEPTUH.

Jemoncmpauuu.

N3meHeHnne TemiepaTypsl Ipy aiuadaTUueCKoM paCIIuPEHUH.

BoznymHoe oruuso.

CpaBHeHUE yACNBbHBIX TEILUIOEMKOCTEH BELIECTB.

CriocoObI M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanne aaunabaTHOro mpoliecca.

Kom1broTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npaKmMuKym.

N3mepenue yaeapHON TENI0EMKOCTH.

HccnenoBanue mpouecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue annabaTHOTO mpoiiecca.

N3ydyeHne B3aMMOCBS3M DHEPIUU  MEKMOJIEKYISIPHOTO B3aUMOJICUCTBUSL M TEMIIEPATypbl
KHUIIEHUS JKUIKOCTEH.

Tema 3. Azpecamnivie cocmoanus éewjecmea. Pazoevie nepexoowvl.



[TapooOpazoBanue u KoHJeHcauusa. VcnapeHue u  KumeHwe. YJenbHas TemioTa
napooOpa3oBaHusl.

HacelleHHbIe M HEHACBIIIEHHbIE Napbl. KauecTBEHHAs: 3aBUCUMOCTD IIJIOTHOCTH U JIABJICHHS
HACBIIIEHHOTO Tapa OT TEeMIIepaTypbl, UX HE3aBUCUMOCTh OT OOBEMA HACBIIIEHHOTO mMapa.
3aBUCHUMOCTb TEMIIEPATYPbI KUIICHUSI OT JABJICHHS B AKUIKOCTH.

BrnaxHocTs Bo3ayxa. AGCOMIOTHAS M OTHOCUTEIbHAS BIaXKHOCTb.

Teépmoe temo. Kpucrammuueckne u amop@Hble Tena. AHU30TPONHUS CBOMCTB KPHUCTAJIOB.
[InaBneHue u KpucTaJIM3anms. Y IeiabHas Teriora miasieHus. Cyomumanus.

Hedopmaruu TBEpOTO Tena. Pactsxenue u cxxatue. Casur. Moayns FOura. [Ipegen ynpyrux
nedopmarmii.

TemnoBoe pacmMpeHHue >KUIKOCTEH W TBEPABIX Tel, OOBEMHOE W JUHEHHOE pacIIupeHHE.
AHrapMOHM3M TEIUIOBBIX KOJIEOAHWW YaCTHUIl BEIIECTBA KaK MPUYMHA TETJIOBOTO PACHIUPEHUS Tel
(Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHeprun B PazoBbIX MEPEX0ax.

VYpaBHeHuUe TerIoBoro OagaHca.

[ToBepxHocTtHOoe HaTskeHue. KoadduimeHT noBepxHOCTHOro HaTskeHus. KanuispHeie
ABJeHUs. JlaBlieHHe MOl MUCKPHUBJIEHHON OBEPXHOCTHIO KUJIKOCTU. Popmyna Jlamnaca.

TexHUYeCKHe yCTpOMCTBA U TEXHOJOTUYECKHUE MPOLECCHL: KUJIKHE KPUCTAILIBI, COBPEMEHHBIE
MaTepUAJIBI.

Hemoncmpauuu.

TemmoBoe pacmmpeHue.

CBOMCTBa HACBIIICHHBIX apOB.

Kunienune. Kurnenue nmpy noHM>XEHHOM JTABJICHUM.

W3mepeHne cuiibl MOBEPXHOCTHOTO HATSIKEHHUS.

OMnBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.

Kanumisipabie aBiIeHUS.

Moaenn HEHbIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIaXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS] KPUCTAINIMYECKOTO BELIECTBA.

Buasr nedopmarimii.

HaGmronenne manbix aedopmariuid.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENMIOTHI IIJIaBJICHUS JIB/IA.

N3ydeHne CBOMCTB HACBIILIEHHBIX TTAPOB.

N3mepenne abCcoIOTHOM BIIaKHOCTH BO3AyXa M OLIEHKA MAacChl MapoOB B TOMEIICHHH.

N3mepenne ko3¢ dumreHTa moBepXHOCTHOTO HATSIKCHHUS.

N3mepenue moaynst FOnra.

HccnenoBanue 3aBUCUMOCTH JAeQopMalli PE3UHOBOr0O 00paslia OT MPUIIOKEHHOW K HEMY
CHUJIBL.

Paznen 4. DiaekTpoauHAMMKA.

Tema 1. Inekmpuueckoe no.e.

OnekTpu3aius Ten U e€ MpOsBICHUs. DNEKTpuyeckuid 3apsia. [[Ba Buaa 3JIEKTPUUYECKHUX
3apsanoB. [IpoBOJHUKH, AUAJIEKTPUKU U MOITYNPOBOJHUKU. DIEMEHTAPHBIN 3JIEKTPUUECKUM 3apsil.
3aKOH COXpAaHEHUS ANEKTPUUECKOTrO 3apsIa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DIIeKTpUYecKoe mose. Ero AeicTBre Ha IIEKTPUUYECKUE 3apsIbl.



Hanpsok€HHOCTh  AnekTpuueckoro moss.  IIpoOubiit  3apsia.  JIuHUM — HanpsoKEHHOCTH
ANEKTPUYECKOro noJig. OTHOPOAHOE SIEKTPUUECKOE TOJIE.

[JoTeHIHABHOCTh 3JIEKTPOCTATUYECKOIO IMOJsA. Pa3HOCTh NOTEHUMANOB W HAIpPSKECHUE.
[loTeHuManbHast SHEPrUs 3apsiia B AIEKTPOCTaTUYECKOM Tmosie. [loTeHnuman aneKkTpocTaTH4ecKoro
noJist. CBsi3b HANPSHKEHHOCTH TOJISL M Pa3HOCTH MOTEHIMAJIOB ISl AJIEKTPOCTATUYECKOTO ToJIs (Kak
OJIHOPOJIHOTO, TaK U HEOJTHOPOHOTO).

[IpuHIMI CYyNIEPIIO3UIINU SJIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apstkeHHOM cdepbl. [lome paBHOMEpPHO
3apsHKEHHOTO 110 00BEMY 1m1apa. [lose paBHOMEpHO 3apsiKeHHOM 0€CKOHEUHOH TuIockocTh. KapTuHb
JIMHUM HaNPsLDKEHHOCTH 3TUX MOJIEN M SKBUNOTEHIIHAIBHBIX TOBEPXHOCTEM.

[IpOBOTHUKH B 3JIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECHS 3aps0B.

JIMBIEKTPUKY B AJIEKTPOCTATUUECKOM ToJie. [[uanekTpuueckas MpOHUIIaeMOCTh BEIECTBA.

KonnencaTtop. D1IeKTpOEMKOCTh KOHIEHCATOPA. DINEKTPOEMKOCTD INIOCKOTO KOHJIEHCATOPA.

[TapannenbHOE COeIMHEHUE KOHIEHCATOPOB. [locinenoBaTenbHOE COEAMHEHNE KOHIECHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBr>KEeHUE 3apsSyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHL: JJIEKTPOCKOI, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHHUE JJIEKTPOIPUOOPOB, KOHJEHCATOpHI, reHepatop Ban e
['paada.

Hemoncmpauuu.

Y CTpONCTBO M MPUHLMI AEUCTBUS JIEKTPOMETPA.

DIJIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIJIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX TIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DIIEKTPOCTaTUYECKAs 3aLIUTA.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA IIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH ITUIOCKOTO KOHAEHCAaTopa OT IUIOWAAW IUIACTUH, PACCTOSHUS
MEXI1Y HUMHU U TUIEKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3IeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOoPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 Pe3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

OneHka cui B3aUMOJICCTBUS 3apSKEHHBIX TEI.

HaOmronenne mnpeBpalieHuss SHEPrud 3apsiKEHHOr0 KOHAEHCATOpa B HSHEPTUI0 M3IyUYCHHS
CBETONOAA.

N3ydeHnne npoTeKkaHusi TOKa B LENHU, COACPHKAILECH KOHICHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAIOB (HAMPSDKEHUS) MPU MOCIEI0BATEIbHOM COSUHEHUN
KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. ITocmoanuwtil 31eKmpuiecKuii mok.

Cuina toka. [TocTosiHHBIH TOK.

VY ciioBuUs CylIECTBOBAHUS IIOCTOSIHHOTO JIEKTPUUYECKOro Toka. Mictounuku toka. Hanpsiokenue
Uun3JIC é&.

3akod OMa 11 y4acTKa LEMHu.

DJIEKTPUUECKOE COMPOTUBIICHUE. 3aBUCUMOCTh COMPOTUBIICHUSI OJJHOPOAHOTO MPOBOJAHUKA OT
€ro JUIMHBI U TUIOIIAAMN MTOMEPEYHOr0 CEUEHHUS. Y IeTbHOE COMPOTUBIICHUE BEIIECTBA.

[locnenoBaTenpHOE, MAPAJIIEABHOE, CMENIAHHOE COCIWHEHUE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AekTpuueckux uemnei. [Ipasuna Kupxrodga.

Pabota snextpuyeckoro Toka. 3akon /xoyns—JIenua.



MONIIHOCTB JIEKTPUUYECKOTO TOKA. TennoBasi MOITHOCTb, BbIAESIEMas HA PE3UCTOPE.

OJIC u BHyTpeHHEe CONpPOTHBIIEHWE MCTOYHMKA TOKa. 3akoH OMa Jyisl MOJTHOW (3aMKHYTOM)
ANEKTPUYECKON 1enu. MOIHOCTh UICTOYHHKA TOKA. KOpOTKOE 3aMbIKaHUE.

KonzeHncaTop B ienu NOCTOSTHHOTO TOKA.

TexHuyeckue yCTpOWCTBA U TEXHOJOTHUYECKHE MPOLECCHI: aMIEPMETP, BOJBTMETP, PEOCTAT,
CYETYMK DIIEKTPUUECKON SJHEPTUH.

Hemoncmpauuu.

W3mepeHne Cuitbl TOKa U HaIIpSKEHUS.

HccenenoBanne 3aBUCUMOCTH CHIIBI TOKA OT HAIPSKEHUS U PE3UCTOPA, JIAMIIBI HAKAJIUBAHUS
Y CBETOMO/A.

3aBUCUMOCTh  COINPOTHUBIICHHUS] LHWJIMHAPUYECKUX MIPOBOJHUKOB OT JUIMHBI, IUIOIIAIU
MONEPEYHOr0 CEYEHUS U MaTepHaa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT CONPOTUBIICHHS IPU OCTOSTHHOM HaIPSIKEHUH.

[Ipssimoe wusmepenue IJIC. KopoTkoe 3aMbIKaHME TrajlbBaHUYECKOTO 3JIEMEHTAa M OLCHKa
BHYTPEHHETO COMPOTUBIICHHUS.

Cnioco0Osl coeTMHEHUsT UCTOYHUKOB Toka, DJIC GaTtapeii.

HccenenoBanye pasHOCTH ITOTEHLIHMAIOB MEXKIY ITOJIOCAMM MCTOYHMKA TOKA OT CHJIBI TOKA B
LICIIH.

Yuenuueckuit sxcnepumenm, nadopamopnuoie padomot, nPAKMUKYM.

HccenenoBanre CMEMIAaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepeHne yaenbHOro CONpOTUBIEHUS POBOJHUKOB.

HccenenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HANPSKEHUS JJIS JIaMITbl HAKAJIMBAHUS.

YBenuueHue npeesia u3MepeHus amnepmerpa (BoJabTMETpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd OJIC raapBaHMYECKOrO 3JIEMEHTA OT BPEMEHHM IIPU KOPOTKOM
3aMbIKAHUHU.

HccenenoBanre pasHOCTH ITOTEHLIHMAIOB MEXKIY ITOJIOCAMM MCTOYHMKA TOKA OT CHJIBI TOKA B
LICTIN.

HccenenoBanye 3aBUCUMOCTH ITOJIE3HOM MOITHOCTH MCTOYHUKA TOKA OT CUJIBI TOKA.

Tema 3. Toxu 6 paznuunbix cpeoax.

DnekTpudecKkas MpOBOJAUMOCTh Pa3jIUYHbIX BEUIECTB. DJIEKTPOHHAS MPOBOAUMOCTb TBEPIBIX
METAJJIOB. 3aBUCHUMOCTh CONPOTUBIIEHUSI METAIJIOB OT TemnepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX TyYKOB.

[TomynpoBoguuku. CoOCTBEHHAs] U MPUMECHasi MPOBOAMMOCTh MOJIYIPOBOJHUKOB. CBolicTBa
p—N-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B DJIEKTPOJUTAX. OJIEKTPOJUTHYECKAs IUCCOLMALMA. IJIEKTPOJIN3.
3akoHbl Papazes Ui JIEKTPOJIN3a.

OnekTpuueckuid TOK B razax. CamMoCTOSITENbHBI U HECAMOCTOSITENbHBIN pa3psaa. Paznuunbie
THIBI CAMOCTOATENBHOTO pa3psana. Mounus. [lmazma.

TexHuyeckue yCTpoMCTBA U IIPAKTUUECKOE NPUMEHEHHUE: Ta30PA3PAAHBIE JAMIIBI, 3JIEKTPOHHO-
Jdy4yeBasi TpyOKa, MOJYNPOBOJHUKOBBIE MPHUOOPHI: AHOM, TPAH3UCTOP, (OTOAMOI, CBETOAHO,
rajibBaHuka, papuHUPOBAHUE MEJU, BHIIIJIAaBKA aTFOMUHUS, SJICKTPOHHAS MUKPOCKOIUSI.
Jemoncmpayuu.

3aBUCHUMOCTb CONIPOTHUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI anekTponnsa Papanes.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

CpaBHEHME TPOBOAUMOCTH METAJIJIOB U MOJIYITPOBOJHUKOB.

OnHOCTOPOHHSISI TPOBOIUMOCTD AHO/IA.



Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, npaKmuKym.

HabGmrogenue snekrposnusa.

N3mepeHne 3apsiaa OJJHOBAIIEHTHOTO UOHA.

HccenenoBanre 3aBUCUMOCTH COITPOTHUBIIEHUSI TEPMOPEZUCTOPA OT TEMIIEPATYPBI.

CHsTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKHU JUOA.

Pu3nyecKuil NPaKTUKYM.

CriocoObl m3MepeHuss (PU3NYECKHX BEIMYUH C HWCIOJIb30BAHUEM aHAJOTOBBIX U IHU(PPOBBIX
WU3MEPUTEITHHBIX PUOOPOB U KOMITHIOTEPHBIX JATYUKOBBIX CUCTEM. AOCOIFOTHBIC U OTHOCHTEIILHBIE
MOTPEIIHOCTU U3MEPEHUN Pu3nuecKkux BeluurH. OlieHKa TpaHull MOTPEIIHOCTEH.

[IpoBeneHre KOCBEHHBIX W3MEPEHUN, HMCCIEIOBAHUN 3aBUCUMOCTEH (DU3UYECKUX BEITUYMH,
IpoBepKa MPENIOKEHHBIX TUIMOTe3 (BhIOOp W3 paboOT, OMHUCAHHBIX B TEMAaTHYECKHX pas3feniax
«YUYEHUYECKUI SKCIEPUMEHT, Ja00paTOpHbIE paOOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBSI3H.

Nzyyenue kypca ¢uzuku yriayonéHHoro ypoBHs B 10 kjacce OCYHIECTBISIETCS C YYETOM
coJiepKaTeIbHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHUKH, OUOJIOTUH, XUMUHU, Teorpapuu
Y TEXHOJIOTHUHU.

Mesicnpeomemnovle noHaAmus, C6A3AHHbBIE C U3YYEHUEM MEMOO008 HAYYHO20 NOZHAHUA:
SBJICHHE, Hay4yHBIM (akT, THUnore3a, ¢u3MUecKkas BEJIMYMHA, 3aKOH, Teopus, HaOIOIEeHHE,
HKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJENb, U3MEPEHHUE, MOTPEIIHOCTA W3MEPEHUW, U3MEPUTEIbHBIC
npudopsl, uppoBas 1adopaTopusl.

Mamemamuxka: pelieHUEe CUCTeMbl ypaBHeHMU. JIuHeitHas (yHkuus, mapabona, runepOona,
ux rpaduku u cBoictBa. TpuroHomerpuyeckue (yHKIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHIEHC,
OCHOBHO€ TPUTOHOMETPHUUYECKOE TOXKIECTBO. BEKTOPHI M UX MPOEKIMHU HA OCU KOOPJUHAT, CII0KEHHUE
BEKTOPOB.

Buonocusa: MexaHnyeckoe JBIKEHHE B JKUBOW mpupone, auddysus, ocMOC, TEIIo00MeH
JKUBBIX OPTaHU3MOB, TEIUIOBOE 3arpsi3HEHHE OKPYKAIOUIEH Cpelibl, YTUIU3alus OMOOPTraHUuYECKOTO
TOTUIMBA IS BBIPAaOOTKH «TEIJIOBOW» W  DJIEKTPOIHEPrHUH, TOBEPXHOCTHOE HATSHKECHUE U
KaWUISIPHBIC SBJICHUS B IPUPOJE, IIEKTPUUECKUE SIBICHUS B )KUBOM MTPUPOJIE.

Xumua: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE ATOMOB W MOJEKYJ, MOJb BELIECTBA,
MOJISIpHAsi Macca, MOJYyYEeHHE HAaHOMATEepUAJIOB, TEIUIOBBbIE CBOMCTBA TBEPABIX TEJN, KUIKOCTEH U
ra3oB, KUIKHE KPUCTAILIbI, SJIEKTPUUECKUE CBOMCTBA METAJUIOB, SJIEKTPOJIUTUYECKAS AUCCOIUALINS,
rajbBaHUKa, SJIEKTPOHHASI MUKPOCKOIIHS.

TI'eocpagpua: BnaxxHoCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoz2ua: npeoOpa3zoBaHuEe JABWKEHUI C MCIOJIB30BAHUEM MEXAHM3MOB, YUYET CyXOro M
YKUJIKOTO TPEHUSI B TEXHUKE, CTATUYECKUE KOHCTPYKIMHU (KPOHIITEHH, peméTyaTbie KOHCTPYKIUN),
UCIIOJIB30BAaHUE 3aKOHOB COXPAHEHMS MEXaHUKM B TEXHHUKE (THPOCKOI, BOJOMET U JPYyTHE),
JIBUTaTelIb BHYTPEHHETO CropaHus, MmapoBas TypOWHa, OBITOBON XOJIOJWUIBLHUK, KOHIAMUIIMOHED,
TEXHOJIOTUUA TIOJIYYEHUS] COBPEMEHHBIX MAaTE€pUalioB, B TOM YHCII€ HAHOMATEpUAIIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKasl 3alllUTa, 3a3eMJICHHE JJIEKTPONPUOOPOB, Ta30pa3psIHbIE
JIaMTIBI, TIOJTYTTPOBOTHUKOBBIC TPUOOPHI, TAIbBAaHUKA.

11 KIIACC
Paznen 4. DiaekTpoauHAMMKA.
Tema 4. Macnummnoe noe.
B3auMoaencTBre NOCTOSTHHBIX MAarHUTOB U MPOBOJHUKOB C TOKOM. MarautHoe nosue. Bexrop
MAarHUTHOM MHAYKUMU. [IpuHIMI Cynieprio3uiui MarHUTHBIX MOJIeH. JIMHUKM MarHUTHOW UHAYKLIUY.
MarnuTtHoe 1moJie TPOBOJHUKA C TOKOM (IIPSMOT0 MPOBOJHUKA, KATYIIKH U KPYTOBOTO BUTKA).
OmnbIT Dpcrena.
Cuna AmMnepa, €€ HanpaBJICHUE U MOIYJIb.



Cuia JlopeHua, €€ HampaBleHUE U MOAYJIb. J[BUKEHHE 3apsSKEHHON YaCTULIBI B OJTHOPOJIHOM
MarHuTHoM mnoJje. Pabora cuisl Jlopenna.

MarunuTtHoe nosne B BeuiectBe. @eppOMarHeTUKH, Napa- U AUaMarHeTUKH.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKHE TMPOLECCH: MPUMEHEHHE TMOCTOSHHBIX
MarHuTOB, AJIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, JJIEKTpOoJABUraTenb SKobu, yckopuTenu
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpauuu.

KaptrHa nuHUN MHIYKIMU MAarHUTHOTO MOJISl TOJ0COBOTO M MOJAKOBOOOPA3HOTO MOCTOSIHHBIX
MAarHUTOB.

KapTtuHa nuHHMI MarHMTHOW MHIYKUWH IOJIS JJIMHHOTO OPSIMOTO MPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O MTPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmoseiicTBue JByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JlenictBre cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>XKeHHS My4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIUT AEUCTBUS DIEKTPOU3ZMEPUTEILHOTO TPUOOPA MATHUTOAJIEKTPUUECKOM CHUCTEMBI.

Yuenuueckuii skcnepumenm, nadopamopuvie padomuol, NPAKMUKYM.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHETHUKOB.

HccnenoBanne AeMCTBUS MOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

OnpeneneHne MAarHUTHOM HHAYKIIMU HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. dnexkmpomacHumnas uHOYKyus.

SIBneHHE DJIIEKTPOMArHUTHOM uWHAyKUMH. [loTok BekTopa MarHuTHOM uHAyKmuu. IJC
WHIYKIUHU. 3aKOH 3J€KTpoMarHuTHOW MHAyKuuu ®Papanes. BuxpeBoe anexkrtpuyeckoe mnone. Toku
dyxo.

OJC uHayKuuu B IPOBOJIHUKE, ABUKYIIEMCS B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymka WHAYKTMBHOCTH B LENHM I[OCTOSIHHOIO TOKa. SIBiIeHUME
camouHaykiuu. IJIC caMOMHIYKITHUH.

DHEprust MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4eckre yCTpPOMCTBAa M TEXHOJIOTHMYECKHE MPOLECCHl: MHAYKIIMOHHAS ME€Yb, COJEHOW]I,
3alIuTa OT 3JEKTPU3ALMU TEJI PU IBUKEHUU B MATHUTHOM TOJIE 3EMIJIH.

Jemoncmpauuu.

HaGmroienue siBfieHus 3JIeKTPOMarHUTHOM UHIYKITUH.

Uccnenoranne 3apucumMocty J{C MHIYKIMHU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tanenue MarauTa B alFOMUHUEBOM (MEIHOM) TpyoOe.

SIBeHMEe CaMOMHIYKIIMH.

Uccnenoranune 3apucumMocty JIC caMOMHIYKIIMU OT CKOPOCTH U3MEHEHUS CUJIbI TOKA B LETIH.

Yuenuueckuii sxcnepumenm, nadopamopusvie padbomuol, NPAKMUKYM.

HccnenoBanue siBICHUA 3JICKTPOMArHUTHON MHIYKIIWH.

Onpenenenne MHAYKIUA BUXPEBOTO MATHUTHOTO MOJIS.

HccnenoBanue sIBICHUS CAMOMHIYKIIWH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3znen 5. KoJsieOanust 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.



KonebarenrHas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apMonnyeckue kosnebanus. Kunematnyeckoe U JUHAMUYECKOE OMHMCAHHME. DHEPreTUUYECKOEe
onucaHue (3aKOH COXPAaHEHHMs MEXaHUYeCKOW H3Hepruu). BbIBOA JMHAMHYECKOTO OMHCAHUS
rapMOHUYECKUX KOJIEOaHU U3 UX SHEPTETUYECKOI0 U KHHEMATUYECKOTO OMHUCAHMS.

Amvmutyna u Qaza koneOanuil. CBsi3b aMIUIMTYJbl KOJEOAHMM HCXOIHON BEJIWYUHBI C
aMIUTATYy1aMU Kosie0aHuil €€ CKOPOCTH M YCKOPEHUS.

[lepuog u uactora koneOanuii. Ilepuon Manblx CBOOOIHBIX KOJI€OAaHWUN MaTEMaTHYECKOTO
MasTHUKA. [leproa cBOOOAHBIX KONeOaHNI TPYKUHHOIO MAasATHHKA.

[Tonsitue o 3aryxaromux kojeOaHusx. BoiHyxkaeHnoie konebanus. Pesonanc. Pesonanchas
KpuBas. BiusiHue 3aTyxaHusi Ha BUJI PE30HAHCHON KpUBOil. ABTOKOJIEOaHUSI.

TexHUYeCcKHue YCTPOMCTBA W TEXHOJOTMYECKHE MPOLECCHl: METPOHOM, 4Yachl, Kauelu,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuck K01e0aTeIbHOTO ABMKCHHUS.

HaGmrogenue He3aBUCUMOCTH NIEPHO/Ia MajbIX KoJieOaHU rpy3a Ha HUTU OT aMIUIATY/IbI.

HccnenoBanue 3aryxaronux KoJeOaHW W 3aBUCHUMOCTU Mepuojia CBOOOJHBIX KOJEOAHHM OT
CONPOTHUBJICHUS.

HccnenoBanue KkojeOaHUM TIpy3a Ha MacCHUBHOM MpyXHHE C LeENbl0 (POpMUpPOBaHUS
IPEACTaBICHUN 00 UI€aTbHON MOJEIH MPY>KMHHOTO MasiTHUKA.

3aKOH COXpAaHEHUs SHEPTUU IPH KOJeOaHUSIX rpy3a Ha MPYKUHE.

HccnenoBanrie BEIHYXICHHBIX KOJIEOAHUIM.

HaOmronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKyM.

N3mepenue nepruosa cBOOOAHBIX KOJICOAHUM HUTSHOTO U MPY>KUHHOTO MasTHUKOB.

W3ydeHne 3aKOHOB JIBI)KEHUS TeJa B X0/I€ KoJIeOaHU Ha yIIpyroMm Io/BECE.

N3yueHne NIBUKEHUS HUTSHOTO MasiTHUKA.

[Tpeobpa3zoBanue FHEPTUU B IPYKUHHOM MaSITHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTyXAOMIUX KOJIEOaHU.

HccnenoBanre BIHYKICHHBIX KOJIEOaHU.

Tema 2. dnexkmpomaznumHnuole Ko1ebanus.

Konebarenbubiii  koHTYp. CBOOOAHBIC AJIEKTPOMATHUTHBIE KOJIEOAHUS B  HJCATHLHOM
kosjebarenbHOM KoHType. ®Dopmyna Tomcona. CBs3b aMIUIMTYyAbl 3apsijia KOHAEHcaTopa C
aMIUTUTYJIOM CUJIBI TOKA B KOJI€OATETbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUU B UACATBHOM KOJIeOaTeIbHOM KOHTYPE.

3aryxarolue IeKTpOMarHuTHbIe KojieOaHusl. BbIHYKI€HHbIE 2JIEKTPOMAarHUTHbIE KOJIeOaHus.

[IepemeHHBIM TOK. MOIIHOCTh NMEPEMEHHOTO TOKA. AMIUIUTYAHOE M JEWCTBYIOIIEE 3HAYEHUE
CUJIBbI TOKA ¥ HAIPSDKEHUS IPU Pa3Iu4YHON (hopMe 3aBUCUMOCTH MTEPEMEHHOTO TOKA OT BPEMEHHU.

CrHyCOMIAIBHBIN NEPEMEHHBIN TOK. Pe3ncTop, KOHAEHCATOP M KAaTyIIKa MHIYKTUBHOCTH B
e CUHYCOUTAIBHOTO MEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe30HaHC HanpshKeHU M.

Uneanpubiii  Tpancpopmarop. I[lpousBoacTtBo, mepemada u TOTPEOICHHE DICKTPUUECCKOM
DHEPIHUU.

OKOJIOTUYECKHE PHUCKU IIPU NPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa HCIONb30BaHUS
JIEKTPOIHEPTHUH B MIOBCETHEBHOW XKHU3HH.

TexHrYecKue yCTpOMCTBa U TEXHOJIOTHYECKUE MPOLIECCHI: ANEKTPUUYECKUN 3BOHOK, TeHepaTop
IIEPEMEHHOTO TOKA, JIMHUU JJIEKTpOnepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT MHYKTUBHOCTU U EMKOCTH KOHTYpA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHU.



['eneparop He3aTyXarOUIKX 3JIEKTPOMArHUTHBIX KOJIEOAHUM.

Mopenb 3JIeKTpOMarHuTHOTO Te€HEPATOopa.

BoiHyX1IeHHbIE CUHYCOUJAbHbIE KOJIEOaHUSI.

Pesucrop, kaTyIika HHIYKTUBHOCTH U KOHIEHCATOP B LIEMU IEPEMEHHOIO TOKA.

Pe3onHaHc mnpu mMocCiIen0OBAaTEIbHOM COECIMHEHUM PE3UCTOPA, KATYIIKH HWHAYKTUBHOCTH U
KOHJIEHCATOopA.

Y CTpoiCTBO ¥ IPUHITUTT ICUCTBHUS TpaHCHOpMATOpA.

Mopeinb TUHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

N3yuenue tpanchopmaropa.

HccnenoBanre NEPEMEHHOTO TOKa 4Yepe3 MOCIEI0BAaTENbHO COEIUHEHHBIE KOHIEHCATOp,
KaTYILIKYy U PE3UCTOP.

Habnronenue 351eKTpoMarHiTHOTO PEe30HaHCa.

HccnenoBanre paboThl HCTOYHUKOB CBETA B IIEMHM MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbI.

MexaHnuecKkue BOJHBI, YCIOBUS UX pacnpocTpaHeHus. [lonmepeyHbie M MpOAOJIbHBIE BOJIHBI.
[lepuon, CKOPOCTh pacpOCTPaHEHUS U JIMHA BOJIHBI. CBOMCTBA MEXaHUYECKUX BOJIH: OTPaKEHUE,
npesoMiieHue, nHTeppepeHus u tudpakus.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIymoBO€ 3arps3HEHUE OKPYKAIOIIEH CPEIbI.

DONEeKTPOMarHUTHBIE BOJHBI. Y CIOBUS M3JIY4Y€HHUsS DSJEKTPOMAarHUTHBIX BOJIH. B3anmnHas
OpUEHTALIHS BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  BJEKTPOMArHUTHBIX  BOJH:  OTPaXXEHWE,  MpEJOMJIEHHWE,  MOJspU3aLHs,
UHTEpPEpEeHLUs U Tu]paKius.

[lkana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHNEe 31eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeNEBUACHUSA. Pagunonokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAKOLIEH CPEeJIbI.

TexHn4ecKue yCTpONCTBA U NMPAKTHYECKOE NPUMEHEHHUE: MY3bIKJIbHBIE HHCTPYMEHTHI, paaap,
paaMoOnNpUEMHUK, TEJNEeBU30p, aHTeHHa, TenedoH, CBY-neub, ynpTpa3ByKoBas IMAarHOCTUKA B
TEXHUKE U MEJULIMHE.

emoncmpayuu.

OOpa3zoBaHue U paclpoOCTPaHEHUE MONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Kone06mroieecst Te10 Kak UCTOYHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpaxeHus: U NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nrogenune natepdepenunn u qudppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKUMN PE30OHAHC.

CBolicTBa ylbTpa3ByKa U €ro IpUMEHEHUE.

Habmoienue cBsi3u TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAON U 4aCTOTOM KOJICOaHUI.

HccnenoBanre CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTPA)KEHUE, MPEJOMIICHHE, MOJISIpU3anus,
nudpakiys, “HTephepeHITHSI.

Oo6napy:xeHue nHGPaKpacHOTO U YIbTPAPHOIECTOBOTO U3TyUCHHUN.

Yuenuueckuii s3xcnepumenm, nabopamopnuvie padomot, npaKmMuKym.

N3yyeHue napamMeTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHEWHOE pPacHpPOCTPAHEHHUE CBETa B OAHOpOAHOW cpexe. Jlyu cBera. TodeuHbli
MCTOYHHK CBETA.



OTtpaxkenue cBera. 3akoHbI OTpaxkeHus cBeTa. [locTpoeHne n300pakeHri B MIIOCKOM 3epKajle.
Cdepuueckue 3epkaa.

[Ipenomnenue cBeta. 3aKOHBI MpelOMJIEHUS cBeTa. AOCOJIOTHBIM MOKa3aTellb MPETOMIICHHUS.
OTHOCUTENBHBINA TOKa3aTenb mnpesioMiieHus. [I0CTOSHCTBO 4acTOThI CBETA M COOTHOLIEHUE JUJIMH
BOJIH IIPU NIEPEXOI€ MOHOXPOMATHYECKOTO CBETA YEPE3 TPAHUILY Pa3/ieia JBYX ONTHYECKHUX CPE.

Xop nydeii B npusme. [ucnepcust ceera. CioxxHbli cocTaB Oenoro ceera. L[Ber.

[TonmHOE BHYyTpeHHEe oTpakeHue. [IpeaenbHblid yroy MoaIHoro BHyTPEHHETO OTPAKEHHUS.

Cobupatomiie u paccenBaromue JuH3bL. ToHKas nuH3a. OKYCHOE PacCTOSHUE M ONTHYECKas
CHJIa TOHKOW JIMH3BL. 3aBUCUMOCTHh (DOKYCHOTO DPACCTOSIHUSI TOHKOHM cepuueckoi JHUH3BI OT €&
T€OMETPUU U OTHOCUTEIBHOTO TIOKA3aTEeNs IPEIOMIICHUSI.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

XoJ dyda, NPOUIEANIETO JUH3Y MOJ MPOU3BOJBHBIM YIVIOM K €€ IJJaBHOW ONTHYECKON OCH.
[TocTpoenune n300pakeHnit TOYKK U OTPE3Ka MPSMON B COOMPAIOIIMX U PACCEUBAIOIINX JIMH3aX U UX
cucTremax.

OnTuyeckue nmpudopsl. Paspemaromias cnocoOHOCTh. ['1a3 kak onTHYecKasi CUCTEMA.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

Bonnosas onrtuka. MHTepdepenuus csera. KorepeHTHbIE HCTOUHHMKH. Y CIIOBUS HAOJIOIEHUS
MaKCHUMyMOB U MUHHMYMOB B MHTE€P(QEPEHLIMOHHONW KapTUHE OT JBYX KOTE€PEHTHBIX MCTOYHHMKOB.
[Tpumepsl KITACCUYECKUX UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus ceera. JudpakuuonHas peméTka. Y ciioBue HaOMIOIEHUS TJIABHBIX MAKCUMYMOB
IpU NaICHUH MOHOXPOMATHYECKOTO CBETa HA AU(PPAKIUOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHHUYeCKHuEe YCTpOMCTBA M TEXHOJOTMYECKHME MPOLECChl: OYKH, Jyla, MEpPHUCKOII,
(doToamnmapat, MUKPOCKOII, TPOECKIIMOHHBINA anmnapar, MPOCBETIICHHE ONTHKU, BOJOKOHHAs ONTHKA,
TU(PPaKIMOHHAs PEIIETKA.

emoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanye NpeaoMIIEHHs CBETA.

HaGnronenue nomHoro BHyTpEHHETO OTpakeHusl. MoJieib CBETOBO/IA.

HccnenoBanue X0/1a CBETOBBIX IIyYKOB YEPE3 IUIOCKONAPAUIEIbHYIO IUIACTUHY U TPU3MY.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKpocKona, TeJIeCKona.

HaOmronenune natepdepeHnm cBera.

HabGnrogenue 1BETOB TOHKUX IJIEHOK.

HaOmronenune nudpakiuu cBera.

N3yyenue nuppakinoOHHON PEIIETKY.

HaGmronenne nudpakiilmOHHOTO CIIEKTpa.

Habmonenue agucnepcuu ceTa.

Habmonenue nossipuszanuu cBera.

[TpumeHeHne noJIApOUI0B ISl U3YYEHHS] MEXaHUYECKUX HaIIPSKEHUN.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

N3mepeHne rnokasaTess NpeJoMIIEHHS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAcCTOSHUS OT BeILECTBA (Ha MpUMEpPE >KUIKHX
JIUH3).

N3mepenne poKyCHOro pacCTOSIHUS pacCEeUBAOIINX JTUH3.

[Tonyyenue n300paxkeHusi B CUCTEME U3 IIOCKOTO 3epKaJia U JIUH3bI.

[Tonyyenune n300paxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeNeCKOMMYECKUX CUCTEM.

HaGmonenne nudpakiuuu, nHTEpGEpEHIIUN U TOJISIPU3aIUU CBETA.



W3ydeHne noyispru3alyy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyeHnue nHTEpPEpeHIINU JIa3epHOTO U3TyUYEHUS HA IBYX IIEIIX.

HabGmronenue nucnepcumu.

HabGmronenue u uccnenoBanue AMPPakIuOHHOTO CIIEKTPA.

N3mepenue IHbI CBETOBOW BOJIHBI.

[Tomyuenue criekTpa U3My4eHHUs! CBETOIUO/1A TIPU TOMOIIH TU(GPAKITUOHHON PEIIETKH.

Pa3znes 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

['paHuipl NPUMEHUMOCTM KJIACCUYECKOM MexaHuKHW. [locTynmarel cnenuanbHOW TEOpUU
OTHOCUTEIBHOCTH.

[TpoctpancTBeHHO-BpeMeHHOM nHTepBai. [IpeobpazoBanms Jlopenma. YciioBue NpUIUHHOCTH.
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEJJICHHE BPEMEHHU U COKPALICHUE JIJTUHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MacChl C PHEPTUEN U UMITYJIbCOM PEIIATUBUCTCKON YaCTUIbl. DHEPTUS MOKOS.

TexHuyecknue yCTpOMCTBA W TEXHOJOTHMYECKHUE TMPOLECCHl: CIYTHHUKOBBIE NPUEMHHUKH,
YCKOPHUTEIU 3apsKEHHBIX YACTHIL.

YyeHndyeckuit SKCIIEpUMEHT, JIa00paTOpHbIE PaObOThI, MPAKTUKYM.

Onpenenenue MMIYJIbCA U DHEPTUU PEISTUBUCTCKUX dYacTuil (o ¢oTorpadusiM TpPEKOB
3apsSOKEHHBIX YaCTHUIl B MArHUTHOM TIOJIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBECHOE TEIIOBOE M3MydeHUE (M3IIy4eHHE aOCOIIOTHO YEPHOIO TeJa). 3aKOH CMEIICHUS
Buna. ['unore3a [imanka o kBaHTax.

@DOoTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®ororpdext. Onbitel A. I'. CroneroBa. 3akoHbl poTtodpdekra. YpaBHeHHMEe DUHIITEHHA IS
doTtorpdexra. «Kpacnas rpanuna» gporosddexra.

JlaBneHue cBera (B YaCTHOCTH, JIaBJICHUE CBETAa Ha aOCOJIFOTHO MOTJIOMIAIONIYIO U aOCOJIFOTHO
oTpaxaroiyto nmoBepxHocts). Onbitel I1. H. JleGenena.

Bonnogsie cBoiicTBa wactuil. Bonusl ne bpoiins. J{nuna BoiHb! 1e bpoitist u pa3meps! o61acTu
JIOKAIU3alliy JBUXKYIIIEHcs yacTullbl. KopryckynsipHO-BOTHOBOM yanu3M. Judpakims 3JeKTPOHOB
Ha KpHUCTAJLJIaX.

Crneuuduka nsmepenunii B Mukpomupe. CooTHoleHus: Heonpenenénnocreit [ eiizendepra.

TexHUUecKue YCTPOMCTBA M TEXHOJOTMYECKUE IIPOLECChl: CHEKTPOMETP, (HOTOIIEMEHT,
(GOTOAaTYMK, TYHHEJIbHBI MUKPOCKOII, COJTHEUHAasi OaTtapesi, CBETOAHO/.

Jemoncmpauuu.

®oTo3PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToa(dekTa.

HccnenoBanre 3aBUCUMOCTH COMPOTUBIIEHUS TOJIYTIPOBOJHUKOB OT OCBEILIEHHOCTH.









Cseroauo.

Conneunas Oatapes.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol, npaKmuxKym.

HccnenoBanue poropesucropa.

N3mepenne nmocrosiHol [manka Ha ocHOBe uccnenoBanus Gporodddexra.

HccnenoBanue 3aBUCUMOCTH CUITBI TOKA Yepe3 CBETOAMOJ OT HAMPSIKEHHUS.

Tema 2. Quszuka amoma.

OMnBITHI O UCCIIEIOBAHUIO CTpOeHuUs aToMa. [nanerapnast moaens atoma Pesepdopaa.

[Mocrynarer bopa. Usnyuenne u mornomeHne (GOTOHOB MPH MEPEXoje aromMa C OJHOTO YPOBHS SHEPTHH Ha
JIPYTOM.

Bunei ciektpoB. CriekTp ypoBHEH 3HEprUM aToMa BOAOPOa.

CrioHTaHHOE U BBIHYXKJEHHOE U3NTyueHue cpera. Jlazep.

TexHUYeCKHEe YCTPOWCTBA M TEXHOJOTHUYECKHE MPOIECChl: CHEKTPaIbHBIM aHaTu3 (CIEKTPOCKOI), ja3ep,
KBAHTOBBII KOMITBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.



Hab6nronenne nuHeHvaThiX CIIEKTPOB.

YCTpOUCTBO U IEUCTBHUE CYETUMKA HOHUZUPYIOLIUX YACTULL.

Ornpenenenne IIMHBI BOJIHBI JIA3EPHOTO U3ITYyYEHUS.

Yuenuueckuii sxcnepumenm, nadopamopnuie pabomaul, npaKmuKym.

Hab6nronenue nuHEHYaToro crnekrpa.

HccnenoBanue crekTpa pa3pekeHHOr0 aTOMapHOTo BOJIOPO/ia M U3MEPEHHE TOCTOssHHON Punbepra.

Tema 3. Duzuka amomHoz20 A0pa u INEMEHMAPHBIX YACHUY.

Hyxnonnas monens siapa I'eitsenbepra—MBanenko. 3apsn siapa. MaccoBoe uncio siipa. M30Tomnsl.

PannoaktuBHOCTB. Anb(a-pacnaj. DIEKTPOHHBIA U TO3UTPOHHBIN OeTa-pacnaa. ['amma-usnydeHue.

3aKOH paJuoOaKTUBHOIO pacnajna. PaguoakTtuBHble wH30TONBI B mpupoge. CBONCTBA HMOHM3UPYIOLIETO
u3Ny4deHus. BnusiHue pairoakTHBHOCTH Ha JKMBBIE OpraHu3Mbl. EcrecTBeHHbIN QoH u3nydenus. [losumerpusi.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JleekT Macchl sapa.

SAnepusie peakiuu. [enenve u cunres saep. SAnepHsie peaktopsl. [Ipobiembl ynpapisieMoro TepMosiiepHOro
CHUHTE3a. DKOJIOTMUECKNE aCIEKThl Pa3BUTHUS SIEPHON SHEPTEeTHUKH.

MeTonbl perucTpauuu U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHLI.

@yHIaMEeHTalIbHbIE B3auMOIeicTBUSA. baproHbl, Me30HbI U JenToHbl. [Ipeacrasnenne o CtaHaapTHON MOJEINH.
KBapk-TiIr0OHHAsI MOJIEb aJIPOHOB.

®usuka 3a npeaenamu CtanaapTHol Mojenu. TéMHas MaTepus U TEMHas DHEPTHSL.

EnunctBo dusnyeckoil KapTUHBI MUpA.

TexHu4ecknue yCTpOMCTBAa M TEXHOJIOTMYECKHE IIPOLIECCHI: AO3UMETpP, Kamepa BuibCOHA, sSAEpHBIA peakTop,
TEPMOSICPHBII peakTop, aToMHasi 60MOa, MAarHUTHO-PE30HAHCHAs! TOMOTpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomaul, npaKmuKym.

HccnenoBanue TpekoB vacTuil (110 roTOBbIM oTorpadusim).

HccnenoBanue paaroakTUBHOIO (POHA C UCIOJIB30BAHUEM JI03UMETpA.

W3ydenue nornomuieHus 0eTa-4acTUl] aTlFOMUHHAEM.

Pa3nes 8. DiieMeHTBHI aCTPOHOMHUM M ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMUU. lIpHuknanHoe M MUPOBO33pEHUYECKOE 3HAYEHHE acTpOHOMHUHU. [IpuMeHuMocTh
3aKOHOB (pM3HKH 11 OOBSICHEHUS IPUPOJIBI KOCMHYECKIX OOBEKTOB.

Meroabsl acTpOHOMUYECKHX HccienoBaHU. (COBpEMEHHBIE OINTUYECKHE TEJIECKOIbl, PaJAHOTEIECKOIIbI,
BHeaTMoc(epHast aCTPOHOMHUSI.

Bun 3Bé3anoro nHeba. Co3pe3ausi, spKkue 3BE3/bl, INIAHETHI, UX BUJUMOE JBUKCHHUE.

ConneyHas cucrema.

Connue. Conneunas aktuBHOCTb. McTrounnk seprun ComnHua u 3BE31.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. J[MarpaMMa «CIEKTpalbHbIN KJIacc — CBETUMOCTbY. 3BE3/bI INIaBHOU
NIOCJIE0BATENBHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIS 3BE3]1 IVIABHOM IOCIEN0BATEIbHOCTU. BHyTpeHHEE
cTpoeHue 3BE31. COBpPEMEHHBIE MPENCTABICHHUS O MPOUCXOXKAECHUU M 3Bomonuu ConHIa U 3BE37. OTalbl KU3HU
3BE3.

Mnineunsiii [lyte — nHama I'anaktuka. [lonoxxenue m aBuxkenue ConnHia B ['amaktuke. TuIbl ranakTuK.
PaguoranakTuku u kBazapsl. YEpHbIE ABIPHI B siIpaxX rajJlakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa60ma. Paz6eranue ranaktuk. Teopus bonbmioro B3psiBa.
PenukroBoe nznydenue.

MacmtaOHas cTpykTypa Beenennoit. Metaranaktuka.

Hepewénnpie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naonwoenus.

Hab6monenus 3B€31H0T0 HEOA HEBOOPYKEHHBIM TJIa30M C MUCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUN IS
OTIpeieNIeHus! TI0J0KEHUsI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO /1aTy: OCHOBHBIE co3Be3/11s CeBepHOro Moiymapus u
APKUE 3BE3MBL.

Habmronenus B Teneckorn JIyHbl, TUTaHET, TYMAaHHOCTEH U 3BE3/THBIX CKOTUICHUN.

Du3n4ecKuil MPAKTHKYM.

Crioco0Ob1 u3MepeHust (PU3MUECKUX BEIMYUH C HCIOJIB30BAHUEM AHAIOTOBBIX M LU(POBBIX U3MEPUTEIBHBIX
npuOOpOB M KOMIIBIOTEPHBIX JATYUKOBBIX CUCTEM. AOCONIOTHBIE M OTHOCUTENIbHBIE MOTPEHIHOCTH H3MEPEHUN
¢u3nueckux BeauuuH. OLEHKa IPaHul] MOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX W3MEpPEHUM, HCCIEJOBAHUM 3aBUCUMOCTENH (U3NYECKUX BEJIMYUH, IPOBEpKa
IPEUIOKEHHBIX THIOTe3 (BbIOOp M3 paloT, OMUCAHHBIX B TEMAaTHYECKUX pazjenax «YUYeHWYECKHH SKCIEepUMEHT,
nabopaTopHbIE padOTHI, TPAKTUKYM)).

O06o0maromnee noBTopeHne.



OO0oOueHne M cucTeMaTu3alys CoAep’KaHMs pas3zienoB Kypca «MexaHuka», «MonekynspHas (u3MKa U
TEpMOJIMHAMHKA»,  «NekTponuHamuka», «Komebanus wu  BomHbBY, «OCHOBBI  CHEIHATBHONH  TEOpPHUHU
OTHOCUTENIbHOCTIY, «KBaHTOBas pu3nKay, «NEMEHTHl aCTPOHOMUHU U ACTPODUZUKI».

Ponp ¢u3uku ©W acTpoHOMHM B SKOHOMHYECKOH, TEXHOJIOTMYECKOH, COLMANBbHOM M STHUECKOW cdepax
NEeSITEIbHOCTH YeNIOBEKa, POjib U MECTO (PM3UKU U aCTPOHOMUHU B COBPEMEHHOM HayyHON KapTHHE MMpa, 3HAYCHHE
OTHCATENbHON, CUCTEMAaTU3UPYIOIIEH, OOBSICHUTEIBHON U MPOTHOCTHYECKON (DyHKIMI (U3NUECKOl TEOpHH, POJIb
¢du3nueckoil Teopun B (OPMUPOBAHUU NPEACTABICHUN O GU3NYECKON KapTHHE MHUpa, MECTO (PU3NYECKON KapTHHbI
MUpa B 001IEM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

Wzyuenune kypca ¢usuku yriyOoiaéHHOTO ypoBHS B 11 Kiacce OCYIIECTBIISIETCS ¢ YUETOM COAEPIKATEIbHBIX
MEXIIPEIMETHBIX CBsI3€l ¢ KypcaMH MaTeMAaTUKU, ONOJIOTUH, XUMUH, reorpapu U TEXHOJIOTHH.

Meosicnpeomemnsle NOHAMUA, CEA3AHHBIE C UYUEHUEM MEMO006 HAYYHO20 NO3HAHUA: SBICHUE, HAY4YHBIi
(axT, runoresa, (QuU3MUEcKas BEIWYMHA, 3aKOH, TEOpUs, HAOJIOJICHHE, HKCIEPUMEHT, MOJEIUPOBaHHME, MOJEIIb,
U3MEpEHUe, MOTPEUTHOCTH U3MEPEHUI, N3MEpUTEIIbHBIE TPUOOPHI, KU pOBast 1a60paTOPHsL.

Mamemamuka: penieHue CUCTEMbl ypaBHEHMH. TpuroHomerpuueckue (QyHKIMH: CHHYC, KOCHUHYC, TaHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOPBI M MX IPOEKIUH HAa OCH KOOPAMHAT, CIOKCHHUE
BeKTOpoB. [IpousBoanble 3neMeHTapHbIX (QyHKUMH. [Ipu3Haku 1momoOus TPeyroJbHUKOB, OINpENesIEHUE IUIOIAAN
IUIOCKUX (UTYp U 00BbEMa Tel.

Buonozua: snextpuyeckue sBIEHUS B JKMBOM IpuUpoJe, KosieOaTelbHblE IBM)KEHUS B JKUBOM IpHUpoOJeE,
DKOJIOTUYECKHE PUCKHU IIPU IIPOU3BOJICTBE JJIEKTPOIHEPIUH, HIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl,
yJIBTPa3ByKOBas JMArHOCTUKA B MEJULIMHE, ONTUYECKUE SIBJICHUS B )KUBOM IPUPOJE.

Xumusa: cTpoeHUE aTOMOB U MOJIEKYJI, KpUCTA/NIMYECKasi CTPYKTypa TBEPABIX TEJ, MEXaHU3Mbl 00pa30BaHUs
KPUCTAJITIMYECKON PEIIETKH, CIIEKTPaIbHBIN aHAIN3.

T'eozpaghua: marHuTHBIE TONIOCAa 3E€MIIM, 3aJI€KM MAarHUTHBIX PyA, (POTOChEMKA 3€MHON TOBEPXHOCTH,
cericmorpad.

Texnono2usa: NpUMEHEHNE MOCTOSHHBIX MarHUWTOB, 3JIEKTPOMArHUTOB, 3JEKTpOJABUTaTeNb k00U, reHepaTop
IIEPEMEHHOI0 TOKAa, WHAYKLMOHHAs II€Yb, JMHUM DJIEKTPOIIEpENay, 3JIEKTPOJBUIaTellb, panap, paJuolNpUEMHUK,
TEJIEBU30p, aHTeHHa, TenedoH, CBY-meub, ympTpa3ByKoBas JHAarHOCTHKA B TEXHHKE, NMPOCKIMOHHBINA armapar,
BOJIOKOHHAs ONITHKA, COJTHEYHast OaTtapest, CyTHUKOBBIC IPUEMHUKH, sIIEPHAst SHEPTETHKA U SKOJIOTHUECKUE ACTIEKThI
e€ pa3BUTHSL.



INTAHUAPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOIT' PAMMBI 110 ®U3UKE HA YPOBHE CPE/JTHEI'O
OBIIETI'O OBPA3OBAHUAJIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATHI
JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS ydeOHOro mnpenmera «®Pu3nKa» MODKHBI OTpa)xaTb TOTOBHOCTh U
CITOCOOHOCTh OOYYAIOIIMXCSI PYKOBOJCTBOBATHCSA CHOPMHUPOBAHHOW BHYTPEHHEH MO3WIMEH JIMUHOCTH, CHCTEMOMU
[ICHHOCTHBIX OPUEHTAIUH, MO3UTHBHBIX BHYTPECHHHUX YOEKICHHUH, COOTBETCTBYIOUIMX TPATUIMOHHBIM IICHHOCTSM
pPOCCHICKOro O0OILIEeCTBa, pacIIUpEHUE MKHU3HEHHOIO OINbITa M OIbITa JEATE]BHOCTH B IPOLIECCE pealu3aluu
OCHOBHBIX HAaIPaBJICHUH BOCIUTATEIBHON JESITEILHOCTH, B TOM YUCIIE B YACTH:
rPa’KIaHCKOr0 BOCIIUTAHMSA:
e Cc(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMK OOYydYaroUIerocs KaK aKTHBHOTO M OTBETCTBEHHOTO WiEHA
POCCHIICKOTO O0IIECTBa;
® [IPUHATHE TPATULMOHHBIX OOIIEYETOBEUECKUX IT'YMAHUCTHUECKUX U IEMOKPATHUECKUX IEHHOCTEH;
® TOTOBHOCTb BECTH COBMECTHYIO JESATEIBbHOCTh B HHTEpecax Ipa)KIaHCKOro OOILIEeCTBa, y4yacTBOBaTh B
caMmOyIpaBJIeHMH B 00pa30BaTeIbHOM OpraHu3aluy;
e yMEHHE B3aUMOJCHCTBOBATh C CONHUAIBHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HMX (YHKIMAMU U
Ha3HAuYCHUEM;
® TOTOBHOCTb K 'YMaHUTapHOH U BOJIOHTEPCKOH NEATETBbHOCTH.
NATPHOTHYECKOr0 BOCTIMTAHUS:
e c(hOPMHUPOBAHHOCTb POCCUMCKOM IPaykAaHCKOM NICHTUYHOCTH, MATPUOTU3MA;
® [[CHHOCTHOE OTHOIIEHHE K I'OCYAApCTBEHHBIM CHUMBOJAM, JOCTHXKEHUSM POCCUHCKUX Y4YEHBIX B 00JacTu
(bU3UKU ¥ TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:
e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUYECKOI'O TIOBECHHUS;
e CrocOOHOCTh OLIGHMBATh CUTYaLMI0 U NPUHUMAaTh OCO3HAHHBIE pEIIEHUs,, OPUEHTUPYSICh HA MOPAIbHO-
HPaBCTBEHHbIC HOPMBI U LIEGHHOCTH, B TOM YHCJIE B JESATEIbHOCTH YUEHOTO;
® 0CO3HaHHE JUYHOTO BKJIA/A B IIOCTPOCHUE YCTOMUNBOTO OYy/IyIIETO.
3CTeTHYECKOT0 BOCTIMTAHUA:
® OCTETUYECKOE OTHOLICHHE K MHUpY, BKJIKOYas 3CTETUKY HAyYyHOIO TBOPYECTBA, MPHUCYIIEro (pusnueckoin
HayKe.
TPYAOBOI0 BOCIIUTAHMSA:
® UHTEpeC K pa3Iu4YHbIM chepaM MpoPecCHOHATHHON NeATeFHOCTH, B TOM YHCIIE CBS3aHHBIM C (PU3HUKOH U
TEXHUKOW, YMEHHE COBEpILAaTh OCO3HAHHBIN BbIOOp Oyayiieil mpodeccuu U peaan30oBbIBaTh COOCTBEHHbIE
KU3HEHHBIE UIaHBI;
® TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO M CaMO0Opa30BaHUIO B 00JaCTH (PU3UKHU HA NMPOTSHKEHUU BCEr
KHU3HU.
IK0JIOTHYECKOI0 BOCIIMTAHUS:
e cOpMHPOBAHHOCTH HKOJIOTUYECKON KYJIbTYPbl, OCO3HAaHUE TIJIO0AJIBHOTO XapakTepa 3KOJOTHYECKUX
npo0Jem;
® [UIAHUPOBAHHE M OCYILECTBIIEHHE JIEMCTBUI B OKpY’Kalolllel cpesie Ha OCHOBE 3HaHMS 1ieNiel yCTOMYMBOro
Pa3BUTHS YEIIOBEUECTBA;
® pacIIMpEeHHE ONbITa ACSITEIBHOCTH SKOJIOTMUYECKON HAINpaBICHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUU IO
¢dusuke.
LHEHHOCTH HAYYHOI'0 MO3HAHMS:
e copMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (U3NYECKON
HaYKU;
® 0CO3HaHHME IIEHHOCTU HAayYHOU NeSTeNbHOCTH, TOTOBHOCTh B IpOIlecce M3Y4eHUs! (PU3MKH OCYIIECTBISATH
MIPOEKTHYIO M HCCIIEI0BATEIECKYIO IEATEIbHOCTh HHIMBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHMBeEPCcAJbHbIE YUeOHbIE NeHCTBHS

ba3oBble JJoruueckue geMcTBUA:
®  CaMOCTOATENTHHO (OPMYITUPOBATH M AKTYyAJIM3UPOBATH MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;
®  ONpEAeNAaTh LEJH EITEIbHOCTH, 33/1aBaTh MMAPAMETPbl U KPUTEPUU UX JOCTHKEHUS,
L] BBISIBJISATH SaKOHOMepHOCTI/I 158 HpOTHBOpe‘H/Iﬂ B paCCManHBaeMLIX @HSHHGCKI/IX SIBJICHUAX



pa3zpabaTeiBaTh IJIaH peHieHus MnpoOjemMbl ¢ Y4ETOM aHaIM3a MMEIOIIUXCS MaTepUAIbHBIX U
HeMaTepualbHBIX PECYpPCOB;

BHOCHUTBb KOPPCKTUBLI B ACATCIBHOCTH, OLCHUBATH COOTBCTCTBUC PC3YJIbTATOB HCIIAM, OLICHUBATL PUCKU
HOC.HGI[CTBI/Iﬁ ACATCIIbHOCTH,

KOOPJAMHHUPOBATh U BBINOJHATH pabOTy B YCIOBHUSIX PEATbHOT0, BUPTYaJbHOTO U KOMOWHHUPOBAHHOTO
B3aMMO/ICICTBUS;

Pa3BHUBATh KPCATHBHOC MBIIIJIICHHUC IIPU PCIICHHUHU JKU3HCHHBIX HpOGJ’IGM.

ba3oBble ncciienoBarebCcKue AeiCTBHA.

BJIAJICTh HAYYHON TEPMHHOJIOTUEH, KITFOYEBBIMH MTOHITUSIMHU M METOJaMU (PU3NIECKOI HAyKH,

BIIQJICTh HAaBBIKAMU YYE€OHO-HUCCIIECIOBATEIIbCKOW M TMPOCKTHOW JesATeNbHOCTH B oOnactu  (pu3uku,
CHOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOATEIBHOMY IOWCKY METOAOB pelleHHs 3amad (U3NYecKOro
COJIepKaHusl, IPUMECHEHUIO Pa3JIMYHBIX METOIOB TO3HAHHUS;

BJIQJICTh BUJIAMHU JISATEIHHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIIPETAINH, MPEOOPA30BAHUIO U
MPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX CUTYAIHSIX, B TOM YHCIIE TIPU CO3aHUH YUICOHBIX MPOCKTOB B 00JIACTH
busuky;

BBISBJISITh IPUYMHHO-CIICJCTBCHHBIC CBSI3M U aKTyalIM3MPOBATh 3324y, BBIABUTATH THIOTE3Y €€ PEIICHUS,
HAXOJHUTh apTyMEHTHI I JOKa3aTelbCTBA CBOWX YTBEPXKACHUMU, 3a/laBaTh TMapaMeTpbl U KPHUTECPUU
peIICHHS,

AHAJIIM3UPOBATL IMOJIYYCHHBIC B XOAC PCIICHHA 3ada4d PpCe3yJibTaTbl, KPUTHUYCCKH OLCHUBATH HUX

AOCTOBCPHOCTD, IPOTHO3UPOBATHL UBMCHCHUC B HOBLIX YCJIOBUAX;

CTaBUTb H Cl)OpMYJ'II/IpOBaTL COOCTBEHHBIE 3aJa4yu B O6p3.30B3T€J'ILHOI>i ACATCIIbBHOCTH, B TOM YHCJIC IIPpH
HN3YyUCHUU (I)I/ISI/IKI/I;

JaBaThb OUCHKY HOBBIM CUTyallUAM, OLICHHUBATH HpI/IO6peTéHHI)II71 OIIBIT,

YMCTH NIEPCHOCUTH 3HAHUA 10 (1)143141(6 B IPAKTUYCCKYIO obnacTb KHN3HCOACATCIBHOCTH,

YMCTb UHTCTPUPOBATH 3HAHUS U3 PA3HBIX IPCAMCETHBIX O6HaCTeﬁ;

BbIABHUI'aTb HOBBLIC UACH, IIPpCAJIaraTb OPUI'HHAJIbHBIC ITOAXOAbI U PCIICHUA

CTaBUTb HpO6JI€MBI " 3a71a4u, JOIYCKAOIHNE AJIbTCPHATUBHBIC PCIICHU .

Patora ¢ undopmaumeii:

BJIAJICTh HABBIKAMU TOJYYCHHUS MHPOPMALUU (PU3UUECKOTO COJCPKAHUS M3 MCTOUYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYHIECTBJIATh IOUCK, AHAINW3, CUCTEMATHU3alMI0 W HMHTEPHpPETAluI0 HHPOpMaIUU
pas3INYHbIX BUAOB U (GOPM IPEICTABICHHUS;

OLICHUBATh JOCTOBEPHOCTh MH(POPMALIHH;

UCIIOJIb30BaTh CPEACTBA MH(OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B PELIEHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX W OPTraHU3alMOHHBIX 3a/lady ¢ coOMIo/leHueM TpeOOBaHUN SPrOHOMUKH, TEXHUKHU
0€30MacHOCTH, TMTUEHBl, pecypcocOepekeHus, MPAaBOBbIX M ITHYECKMX HOPM, HOPM HH(POPMAIIMOHHOMN
0e30IMacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJIEP’KaHUs B Pa3IMUHbIX opMaTax ¢ yU4ETOM Ha3HAUYECHUS MHPOpMAIUU
U 1IeJIEBOM ayAUTOPHH, BEIOUpAs ONTUMAIbHYIO (POPMY MPEICTABICHUS U BU3YAJIU3alUH.

KoMMyHUKaTHBHBbIE yHHBepcalbHble Y4eOHbIe el CTBHA:

OCYIIECTBIISITH OOIIEHHNE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU JIESATEIHHOCTH;

Ppacrio3HaBaTh NPCANOCBIIKHA KOH(bJ'H/IKTHI)IX CI/ITyaHI/Iﬁ U CMATYaTh KOH(i)J'II/IKTI)I;

Pa3BEPHYTO | JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C MCIIOJIH30BAHNEM SI3BIKOBBIX CPEJICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEUCTBHI C yu€TOM OOLIMX HHTEPECOB M BO3MOXKHOCTEH
KaXJI0T0 WiIeHa KOJJIEKTUBA,;

INPpUHHUMATL LEJIN COBMECTHOH ACATCIIBHOCTH, OPraHU30BbBIBATH W KOOPAHHHUPOBATH }IeﬁCTBI/IH no eé
JTOCTHKEHUIO: COCTABJIATD IUIaH JEHCTBUH, paclpeneisTh Poiau ¢ Y4ETOM MHEHUH Y4aCTHUKOB, 00CYX/aTh
pe3ysbTaThl COBMECTHON pabOThI;

OLCHUMBATb Ka4C€CTBO CBOCTO BKJIaga MW KaXAOIO0 Y4YaCTHHKAa KOMAaHJIBI B O6I].[PII>1 pe3yiabTaTr I10
pa3paboTaHHBIM KPUTEPUSIM;

IpeJUlaraTb HOBBIE MPOEKTHI, OLEHMBATH WAECHU C MO3MIMKM HOBH3HBI, OPUTHHAIBHOCTH, MPAKTHUYECKOU
3HAYMMOCTH;

OCYHICCTBJIATH MO3UTHBHOC CTPATEITMUICCKOC IMMOBCACHUE B PA3JIMYHBIX CUTyallUAX, IIPOABJIATE TBOPUYCCTBO U
BOOOpakeHne, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBIC YHHBepcaJbHbIe y4eOHbIE 1eiiCTBHSA



Camoopranuszanms:

CaMOCTOSITENIFHO OCYILIECTBIATh IO3HABATENBHYIO JEATENbHOCTh B 00JAaCTH (U3UKUM U aCTPOHOMHH,
BBISBIISAITH MPOOJIEMBI, CTABUTH M (POPMYITUPOBATh COOCTBEHHBIC 33/]aUH;

CaMOCTOSITEJIbHO COCTaBJIATh IJIAH PELICHHUs PAcYETHBIX M KAuyeCTBEHHBIX 3ajad, IUIaH BBIIOJIHEHUS
IPaKTUYECKOH pabOThI C yUETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOYTEHUH;
JIaBaTh OLIEHKY HOBBIM CUTYallHsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEILICHHE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (DOPMUPOBAHHUIO M IPOSBICHUIO 3PYAULMU B 00NacTH (PU3MKH, MOCTOSHHO IOBBIIIAThH
CBOM 00pa3oBaTeNbHBIN U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOHL, 3MOUMOHAJIBLHBIA HHTEJLJIEKT:

JlaBaThb OLEHKY HOBBIM CHUTYyallUsM, BHOCUTb KOPPEKTHUBBI B [EATEIBHOCTb, OLICHUBATh COOTBETCTBUE
pE3yJIbTAaTOB LIETAM;

BJIAJICTh HAaBBIKAMU MTO3HABATEILHOM pepIeKCUH KaK OCO3HAHUS COBEPIIAEMbIX AEUCTBUI U MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHU;

UCIOJIb30BaTh MPUEMBI pe(IIEKCUU [Tl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O pEeIICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHI)KECHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

NPUHUMATD ce0s1, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B nmponecce AOCTHUKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IMPOrpaMMbl I10 (1)I/I3I/IK6 AJi1 ypOBHA CPCAHCETO
obmiero o0pa3oBaHHs Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIM HWHTEIUICKT, MPEAIOIararui
c(hOopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CHOCOOHOCTh TOHHMMAaTh CBOE JMOLMOHAIBLHOE COCTOSHUE, BHJIETh
HaIpPaBIIEHUS Pa3BUTHS COOCTBEHHON IMOLIMOHAIBLHOM chephl, ObITH YBEPEHHBIM B ce0€;
CaMOpEryJIMpOBaHMsl, BKJIOYAIOUIETO CaMOKOHTPOJb, yYMEHHE IPUHUMATh OTBETCTBEHHOCTb 3a CBOE
MOBE/IEHNE, CIOCOOHOCTh aIallTUPOBATHCA K AMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTh, OBITh
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAlMM, BKIIOYAIOLIEH CTPEMIIEHHE K JOCTHIKEHUIO LEIH MU YCIEXY, ONTHUMH3M,
VMHUIMAaTUBHOCTb, YMEHUE JIEHCTBOBATh, NCXO/S U3 CBOMX BO3MOXKHOCTE;

SMIATHH, BKIIIOYAIOLIEH CIIOCOOHOCTh MOHUMAaTh 3MOLMOHAILHOE COCTOSIHUE JIPYTUX, YUUTHIBATh €T0 MpHU
OCYIIIECTBJIEHUH OOIIEHHUS, CHOCOOHOCTh K COUYYBCTBHIO M CONIEPEKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKIIOYAIOIIUX CHOCOOHOCTh BBICTPAUBATh OTHOIIEHUS C JPYTUMH JIHOAbMH,
3a00TUTHCS, IPOSBIATH UHTEPEC U pa3periaTb KOHPIUKTHI.

[NPEAMETHBIE PE3VJIbTATDBI

K koHmy oOydenuss B 10 knacce mnpeaMeTHble pe3ylbTaThl Ha YIIIyOJE€HHOM YPOBHE JOJDKHBI OTpPaXkaTh
C(OPMHUPOBAHHOCTD y OOYHAIOIUXCSA YMEHUI:
NOHUMAaTh pPOJib (U3UKK B SKOHOMUYECKOH, TEXHOJOTHUYECKOW, 3KOJOrMYECKOH, COIMAIbHOM M 3ITUYECKOMH
cdepax AEATEIBHOCTH YeloBEKa, pojib U MECTO (PU3MKM B COBPEMEHHOH Hay4yHOH KapTWHE MHUpa, 3HAYEHUE
ONKCaTeIbHON, CUCTEMATU3UPYIOIIEeH, OOBICHUTENIBHON U MPOrHOCTHYECKON (YHKIUN (U3NYECKON Teopuu —
MEXaHUKH, MOJIEKYJIIPHOM (U3MKM W TEpPMOJMHAMHMKH, pOJIb (U3NYECKOH Teopuu B (OPMUPOBAHUU
IpeJICTaBICHUN 0 PU3NUYECKON KapTHHE MUPA;
pas3nyaTh yCJIOBUS MPUMEHUMOCTH Mojienel (GU3NUECKUX Tell M MPOLecCoB (SBJIECHUN): HHepIHaIbHas CUCTEMaA
oTcyéra, aOCOIIOTHO TBEPAOE TENO, MaTepUalIbHAs TOYKA, PABHOYCKOPEHHOE ABMKEHHE, CBOOOJHOE MaJeHHE,
abcomoTHO yrpyras nedopMariusi, abCONIOTHO YIPYroe U abCONIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJAEIH rasa,
KHUAKOCTU U TBEPAOTO (KPUCTAIUIMYECKOT0) Tea, UACATIbHBIN ra3, TOUCYHbIN 3apsi]], OJHOPOJHOE IEKTPUUECKOE

1(0)) (K

pa3in4yaThb yCJIOBUA (FpaHI/IL[LI, O6JI8.CTI/I) IPpUMCHUMOCTHU (I)I/ISI/ILICCKI/IX 3aKOHOB, ITIOHUMATb BCCO6H.IPII>1 XapaKkTep
q)yHJIaMeHTaJ'H)HBIX 3aKOHOB U OTPaHUYCHHOCTH HMCITIOJb30BaAHUSA YaCTHBIX 3aKOHOB;



AQHAIM3UPOBATh U OOBSICHATH MEXaHUUYECKHE MPOLECCHl U SIBJICHUS, UCIOJb3YSl OCHOBHBIE MOJIOKEHUSI U 3aKOHBI
MEXaHUKH (OTHOCUTEIHLHOCTh MEXaHMUECKOIO JIBUXKEHUS, (POPMYIIbl KHHEMATUKN PAaBHOYCKOPEHHOTO JABM)KECHUS,
npeoOpa3oBanust lanuies Iii CKOPOCTH M IE€peMeIleHus, 3aKkoHbl HBIOTOHA, MPUHIMII OTHOCHUTEILHOCTH
["anmunes, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCA M MEXaHUYECKOW SHEPTUH, CBSI3b PA0OTHI
CWJIBI C U3MEHEHMEM MEXaHMYECKON 3HEPIMH, YCIOBMs PAaBHOBECHS TBEPJOrO Teia), IPU ATOM HCIOJIb30BaTh
MaTeMaTUYeCKOE BBIPAXKEHHWE 3aKOHOB, YKa3bIBaTh YCJIOBHUS MNPUMEHHMMOCTH  (PU3MYECKHMX 3aKOHOB:
npeoOpa3oBanuii ['anuies, BTOpOro M TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHsS HMILyJIbca |
MEXaHUYECKOM dHEPruu, 3aK0Ha BCEMUPHOTO TSATOTEHHUS;

aHATM3UPOBATh U OOBSICHATH TEIUIOBBIC MPOLECCH U SBJICHUS, UCTIONB3Ysl OCHOBHBIE nosioskeHust MKT u 3akoHbI
MOJICKYJISIPHOW (U3UKH M TEPMOJMHAMHKH (CBSI3b JABJICHUS HJICAIBHOTO Ta3a CO CpeAHEeH KUHETHYEeCKOH
SHEprueil TEIUIOBOTO IBMKEHMSI M KOHIEHTpALUEil ero MOJIEKYJ, CBSI3b TeMIlepaTyphbl BEIIECTBAa CO CpenHei
KMHETUYECKOW DHEPrUel TEIMIOBOrO JBUKEHMSI €r0 YacTHL], CBA3b JABJICHMS UICATbHOIO ra3a ¢ KOHIEHTpaluei
MOJIEKYJI U €ro TemrepaTypoil, ypaBHenue MenaeneeBa—Kianeiipona, nepBblii 3aKOH TEPMOAMHAMUKH, 3aKOH
COXpaHEHHUsI SHEPIuu B TEIUIOBBIX INPOLECCaX), IIPU 3TOM HCIOJIb30BaTh MAaTEMATUYECKOE BBIPAXKEHUE 3aKOHOB,
YKa3bIBaTh yCJIOBHSI IPUMEHUMOCTH ypaBHeHUs1 MenneneeBa—Kiamneiipona;

aHATM3UPOBAaTh M OOBSICHATH JJIEKTPHUUECKUE SIBICHHUS, WCIHOJb3yd OCHOBHBIC TIOJOXKEHUS M 3aKOHBI
NIEKTPOJMHAMUKM  (3aKOH COXpaHEHUs D3JEKTPUYECKOro 3apsiia, 3akoH KynoHa, NOTEHUUANIbHOCTh
ANEKTPOCTATUYECKOTO TMOJIs, MPUHIUI CYNEPIO3ULIHUU DJICKTPUUECKUX MOJIeH, MpU 3TOM yKa3bIBas YCIOBUS
IPUMEHUMOCTH 3akoHa KyiloHa, a Takke MpaKTUYECKU BaXKHbIE COOTHOIIECHUS: 3aKOoHbl OMa J1J1s1 ydacTKa Lenu U
JUISL 3aMKHYTOM JIeKTpudeckod uenu, 3akoH Jxoyms—Jlenna, mpaBuna Kupxroda, 3akonsr @apanes ais
AJEKTPOIIU3A);

OMKCHIBATh (PU3NYECKUE TMPOLIECCHl W SBJICHHS, UCIONB3YS BEIUYUHBL: MEpPEeMENIeHHE, CKOPOCTh, YCKOpPEHHE,
UMITYJIBC TEJIa U CUCTEMBI TeJ, CUJIa, MOMEHT CUJIbI, JaBJIeHUE, TOTeHIIUAIbHAs YHEPTHsl, KHHETHUECKask SHEPTUs,
MeXaHU4YeCcKasi SHEPTHsi, padoTa CHIIBI, IEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHila TSHKECTH, CHIIa YIIPYTOCTH, CHJIa
TPEHHsI, MOIIHOCTh, SHEPrUsl B3aUMOJEUCTBUSA Tena ¢ 3eMi€id BONM3M €€ MOBEPXHOCTH, DHEPIUs YIPYyroi
negopManuu TpPYKUHBI, KOJIMYECTBO TEIUIOTHI, aOCONIOTHAs TeMIleparypa Tena, padoTa B TEpMOIUHAMHUKE,
BHYTPEHHSISI DHEPIusi UACaTbHOTO OJHOATOMHOTO rasa, paboTa HIEalbHOTO raza, OTHOCHTEIbHas BIAXHOCTh
Bo3ayxa, KII/] naeanbHOro TEIIOBOrO ABUTATENs; JIEKTPUUECKOE 10JI€, HANPSKEHHOCTD 3JIEKTPUUECKOTO IO,
HANPsDKEHHOCTD TOJISE TOYEYHOTO 3apsja WM 3apsHKEHHOTO Iapa B BaKyyMe M B JAMIJICKTPHUKE, MOTEHIIMAT
AJIEKTPOCTATUYECKOrO0 TIOJIS, Pa3HOCTb IOTEHIMAJIOB, AJIEKTPOJABIKYILAs CHUJIA, CHJIa TOKAa, HaIpshDKEHUE,
MOIIIHOCTh TOKA, DJJEKTpUuYecKas EMKOCTh IIJIOCKOTO KOHAEHCATOpa, COMPOTUBJICHHE Yy4YacTKa IemH ¢
NOCJIE0BATENbHBIM U MapajlyIeIbHbIM COEIUHEHUEM PE3UCTOPOB, SHEPTHUS IEKTPUUECKOTO MOJI KOHAEHCATOPA;
OOBSICHATh OCOOEHHOCTH NPOTEKAHUs (PU3UYECKUX SBICHUH: MEXaHWYECKOe JBM)KEHUE, TEIIOBOE JIBHKEHHE
YacTUI] BEIIEeCTBAa, TEMJIOBOE paBHOBECcHE, OpOYHOBCKOE MABIKeHHE, IudQy3us, HCIapeHue, KHUIEHUE |
KOHJEHCAllUs, IUIaBJIEHUE M KPUCTAUIM3allMs, HANpaBIE€HHOCTh TEIUIONepeaun, JJIeKTpU3alus Tell,
9KBUIOTEHIIMAIBHOCTD IOBEPXHOCTH 3apsKEHHOTO IIPOBO/IHUKA,

IPOBOAMUTH HCCIIEA0BAHNE 3aBUCUMOCTH OJHOM (PM3MYECKOM BEIMYMHBI OT JPYToil ¢ MCHOJB30BAHUEM MPSMBIX
U3MEpEHUll, MpU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHUPOBATh pPE3YyNbTaThl IOJYYEHHOH 3aBHCUMOCTH
¢u3NYeCKUX BEIUYHMH B BUJE TPapUKOB C YUETOM aOCOJIOTHBIX MOTPEIIHOCTEH M3MEPEHUH, JenaTh BHIBOBI 10O
pe3yJibTaTaM MCCIIEI0BaHNUS;

IIPOBOAMTH KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIUUYMH, IPU 3TOM BbHIOMpATh ONTUMAJIbHBIA METO/ U3MEPEHNUS,
OLICHUBATh a0COJIOTHBIE U OTHOCUTEIbHBIE MOTPELIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMI;

OPOBOJIUTH OIBITHI MO MPOBEPKE NPEIOKEHHOW THIOTe3bl: IJAHUPOBAaTh HSKCHEPUMEHT, COoOUpaTh
JKCIIEPUMEHTAIIBHYIO YCTaHOBKY, AHAJIM3UPOBaTh IOJIYYEHHBIE PE3YJIbTaThl W [JeNaTh BBIBOJ O CTaTyce
MPEIJI0KEHHON THIIOTE3bI;

coOuro/iaTh MpaBuiia 0Ee30MacHOro TpyAa MpU MPOBEIEHHHM HCCIEIO0BAaHMNA B paMKax y4yeOHOro 3KCIEepUMEHTa,
NpakTUKyMa M Y4eOHO-MCCIeIOBATEIbCKOW M IMPOEKTHON NEATENIbHOCTH C HCIOJIb30BAaHHUEM H3MEPUTENBHBIX
YCTPOMCTB U TaOOPaTOPHOTO 000PYIOBAHNS,

pemath pacu€THBIE 33J]au C SBHO 33JJaHHOM M HESIBHO 3aJJaHHOM (PM3NYECKON MOJIENIbIO: HA OCHOBAaHUM aHAN3a
ycII0BHUs 00OCHOBBIBATh BBIOOp (hpr3nueckoi MOjEIH, OTBEYAIOIeld TpeOOBaHUAM 33/1a4H, TIPUMEHATh (POPMYIIBL,
3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3NYECKUX TEOPUH NMPU HCHOJIB30BAaHUU MaTEMaTHUYECKUX METOJI0B
pelieHuss 3aJad, IPOBOAMTH pPAacuéThl HA OCHOBAaHMM MMEIOIIMXCS [aHHBIX, AHAJIU3UPOBATH PE3YJbTaThl U
KOPPEKTUPOBATh METO/IbI PEIICHUS C YYETOM MOJTYUYEHHBIX PE3YyIbTaTOB;

pelaTh KaueCTBEHHBIE 3aJjauu, TpeOyrolue NPUMEHEHUsI 3HaHUH U3 pa3HbIX pa3zesioB Kypca (U3MKH, a TaKKe
MHTETpalM 3HAHUN U3 IPYrUX NPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA: BBICTPAUBATH JIOTUUECKYIO LIEMIOYKY
paccyXJAeHHi ¢ onopoi Ha U3y4eHHbIE 3aKOHBI, 3AaKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;



UCTIONIb30BAaTh TEOPETHYECKWE 3HAHMA Uil OOBSICHEHHS OCHOBHBIX NPHUHINIOB pabOTBl HM3MEPUTEIHHBIX
npruOOPOB, TEXHUIECKUX YCTPOHCTB M TEXHOJIOTHYECKUX MPOLIECCOB;

NPUBOJHUTH MPUMEPHI BKIJIaZa POCCHICKUX M 3apyOC)KHBIX YUYEHBIX-(DU3UKOB B Pa3BUTUEC HAYKH, B OOBSICHCHHE
IPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

aHAJIM3MPOBATh U OLIEHUBATH MOCIIEACTBHSI OBITOBOM M MPOM3BOACTBEHHON JESITEIBHOCTH YEIOBEKA, CBSI3AHHOU C
(U3MYECKUMHU TPOIECCaMH, C IMO3MLHUI HKOJOTHYECKOW Oe30MacHOCTH, MPEACTaBICHHH O pPalUOHAIBHOM
IPUPOONOIB30BAHNH, A TAKXKE PA3yMHOM HCIIOJIB30BAaHUU JTIOCTH)KEHUH HAYKU W TEXHOJIOTUH AJIsl JalbHEHIIero
Pa3BHUTHS YEIOBEYECKOTO OOIIECTBA;

OPUMEHSTHh pa3iIuyHble cHnocoObl paboTel ¢ uHpopManuell (U3NYECKOrO COJEpKAHHUS C HCIOJIb30BaHHEM
COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHH, TPU 3TOM HCIONb30BaTh COBPEMEHHBIE WH(MOpPMAIMOHHBIE
TEXHOJOTUU ISl IIOWCKA, TepepadOTKM W TpPEeabsBICHUS y4eOHOW M Hay4YHO-TIOMYJISpHOW HH(opmanuwy,
CTPYKTYPHPOBAHHS M HMHTEPIPETAlMd HHPOPMAIMH, IOJYYCHHOW W3 Pa3JIUYHBIX HMCTOYHUKOB, KPUTUYCCKU
aHAJIM3MPOBATh MOJyYaeMyI0 HH(GOPMAIIHIO U OLICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHAJIM3a NCTOUYHUKA HH(POPMAIUH;

HPOSIBIIATH OPTraHW3AI[OHHBIE W IO3HABATEJIFHBIC YMEHHS CAMOCTOSATENIBHOIO NMPHOOPETeHHs HOBBIX 3HAHUH B
npoliecce BHIIOTHEHUS MPOCKTHBIX U Y4eOHO-UCCIeI0BaTEIbCKUX PadoT;

paboTaTh B TPyIIE C HCIIOTHEHUEM PA3IMYHBIX COLUATIBHBIX POJICH, ITNIAHUPOBATh PAOOTY TPYIIIBI, PAMOHATBHO
pacupeienaTh IesTeIbHOCTh B HECTAaHIAPTHBIX CHUTYAUsIX, aJICKBATHO OLIEHMBATH BKJIAJ KaXKIOTO M3 YYaCTHUKOB
TPYIIIBI B PEIICHUE PaCCMAaTPHUBAEMOM MTPOOIIEMBIL;

NpPOSIBIIATH MOTHBALMIO K Oyaymed npodecCHOHaIbHOH AEATENBbHOCTH 110 CHEHHUANBHOCTSIM  (DU3UKO-
TEXHHUYECKOTO MPOQHIIS.

K xoHnmy oOyuenuss B 11 Knacce TpeAMETHbIE pe3ylbTaTbl Ha YIrIyOJIEHHOM YpOBHE JIOJKHBI OTPa)kaTh
c(OPMHUPOBAHHOCTh y O0YHAIOIUXCSA YMEHUI:

MOHUMATh POJIb (PU3UKH B SKOHOMHUYECKOW, TEXHOJOTHUECKOM, COIMAIbHON M ATUYECKON cepax AesTeIbHOCTH
4eJi0oBeKa, poJib U MEeCTO (PM3UKH B COBPEMEHHON HAy4HOH KapTHMHE MUPA, POJb aCTPOHOMHH B MPAKTUYECKOU
JEATEIIBHOCTH ~ YEJIOBEKAa W JAJbHEHIIEM HAy4YHO-TEXHMYECKOM Ppa3BUTHM, 3HAYEHUE OIMCATENIBbHOM,
CHCTEMAaTH3UPYIOLIEeH, OOBbICHUTEFHON U TPOTHOCTHYECKOW QYHKINH (PU3HUECKON TEOPUHN — IIEKTPOTUHAMUKH,
CHELMAIIbHOM TEOpUU OTHOCUTEIIBHOCTH, KBAaHTOBOM (U3UKH, poJib (PU3HUEcCKOd Teopuu B (OPMHUPOBAHUU
MPEJCTaBICHUN O (U3NYECKON KapTUHE MHpa, MECTO (PU3MUECKOW KapTHHBI MUpa B OOIIEM psIYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX NIPEACTABICHUI O IPUPOJIE;

pasiauyaTh yCIOBUS NPUMEHHMOCTH Mofened (U3MYecKUX TeJl U IPOLECCOB (SBIEHHUI): OJHOPOAHOE
ANIEKTPUYECKOE U OJHOPOJAHOE MArHUTHOE TMOJIs, TapMOHMYECKHE KOJeOaHMs, MaTeMaTUYeCKUH MasATHUK,
ujeaIbHbII NPYKUHHBIA MasTHUK, FAPMOHUYECKHUE BOJHBI, UICANbHBIM KOJIeOaTeNbHbIH KOHTYp, TOHKAas JIMH3A,
MOJEJIEd aToMa, aTOMHOTO s1/Ipa ¥ KBAHTOBOW MOJIEIIH CBETA,

pasnuyarh yciaoBUs (TpaHUIbI, 00JACTH) MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, MOHMMATh BCEOOIIMI XapakTep
(byHIaMEHTaJIbHBIX 3aKOHOB M OTPAHUYEHHOCTh MCII0JIb30BAaHUS YACTHBIX 3aKOHOB,;

aHAJIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE MPOIECCHl U SIBJICHMS, MCIOJIb3ys OCHOBHBIE IOJIOKEHUS U
3aKOHBI 3JIEKTPOJIMHAMUKH U CHEIHATbHON TEOpUN OTHOCUTENIBHOCTH (3aKOH COXpPaHEHMsI 3JIEKTPUUECKOT0 3apsija,
cwiia Amnepa, cuna Jlopenna, 3aKkoH 3J€KTPOMarHUTHOM MHAYKLUH, ipaBuio Jlenna, casp 3/1C camonHykiuu B
JJIEMEHTE DJIEKTPUYECKOW LENMM CO CKOPOCTBIO H3MEHEHUs CHJIbl TOKA, IMOCTYNAThl CIEHHAIBHON TEOPHUH
OTHOCHUTENIbHOCTH DHUHINTEIHA);

aHAJIM3UPOBaTh U OOBSACHATH KBAHTOBBIE MPOIECCHl U SIBJIEHUS, HCIOJIb3Yys IOJIOKEHUS KBAHTOBOW (DHM3UKHU
(ypaBHeHue OiHmTeHa Uia (oTodddekra, mepBelid W BTOpoi mocrynatsl bopa, MpUHLIMI COOTHOIIEHUS
HeomnpeaenéHHocTel ['efizeHOepra, 3aKOHBI COXpAaHEHUS 3apsiIOBOTO U MAacCOBOTO YMCEN U IHEPTHH B SJIEPHBIX
peaxkuusx, 3aKOH paJii0aKTUBHOTO pacnaia);

ONHCHIBaTh (PU3MUECKHE MPOLECCHl U SBJICHHS, UCHOJIb3Ysl BEIUUYMHBI: HAMPSKEHHOCTh SJEKTPUUYECKOTO MOJIA,
MMOTEHIMAT IEKTPOCTATUYECKOTO MOJISI, PA3HOCTh IMOTEHINAJIOB, AIEKTPOABIIKYIIAs CHJIA, HHIYKIIMS MarHUTHOTO
II0JII, MAarHUTHBIA IOTOK, cwia Ammepa, MHAYKTHUBHOCTb, JJEKTPOABIIKYILAs CHJIA CAMOMHAYKIMH, 3HEPTHU
MarHMTHOT'O MOJISl MPOBOJHUKA C TOKOM, PEJIIATUBUCTCKUM UMITYJIbC, ITOJIHAS SHEPTHS, SHEPTUs MOKOSI CBOOOIHOM
YaCTHUIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsijl SApa, SHEPTHsl CBS3U S/pa;

OOBSCHATH OCOOCHHOCTH NPOTEKaHUs (PU3MUECKUX SBJIEHUMH: AJIEKTPOMAarHUTHAs WHAYKLMS, CaMOMHAYKLHS,
pe30oHaHC, UHTeppepeHLus: BOIH, TUGPaKIHs, AUCIIEPCHs, TIOJTHOE BHYTPEHHEE OTpakeHHe, (HOTOINEKTPUUECKUI
apdext (dhororddexr), ambda- u Oera-pacmanbl snep, ramMMma-uziydeHue sjep, (QU3NUYECKUue MPHUHLUIIBI
CIIEKTPAJILHOIO aHaJIN3a ¥ paboThI J1a3epa;

OIIpEAEIATh HAPaBIE€HUE WHYKIIMM MAaTHUTHOTO NOJIsI IPOBOAHMKA C TOKOM, cuiibl Amnepa u cuiibl JlopeHna;



CTPOUTH U300paXKEeHHE, CO3]aBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOM JIMH30H, U paCCUUTHIBATh €I0 XapaKTEPUCTUKH;
IPUMEHATh OCHOBOIOJAraloIlie aCTPOHOMMUYECKUE TMOHATHS, TEOPUM M 3aKOHBI A aHauu3a U OOBSICHEHUS
(U3NYECKUX NPOLECCOB, IPOUCXOASIINX B 3BE3/1aX, B 3BE3HBIX CUCTEMAX, B MEKIAJITAKTUUYECKOM cpelie; IBUKEHUS
HeOECHBIX TeJl, BOIIOMH 3BE31 U BeeneHHOlM;

IIPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEJTUUUH C HUCIOJIb30BAaHUEM IPSAMBIX U3MEPEHUH, IPU ITOM
KOHCTPYUPOBaTh YCTaHOBKY, (PUKCHPOBATh PE3ysbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUJE
rpaduKoB ¢ y4ETOM a0COTIOTHBIX MOTPEIIHOCTEH H3MEPEHHH, AeTaTh BEIBOABI 110 pe3yJIbTaTaM HCCIEI0BaHNS;
IIPOBOJIUTh KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEJIUYMH, IIPU ITOM BBIOMpATh ONTUMAJIbHBIM METOA W3MEPEHUH,
OLIEHUBATh a0CONIIOTHBIE U OTHOCUTEIIbHBIE MIOIPEIIHOCTH NMPSIMBIX U KOCBEHHBIX U3MEPEHUI;

IIPOBOAUTH OMNBITHl [0 MPOBEPKE IPEAJOKEHHON TIMIOTE3bl: IUIAHUPOBATH 3KCIEPUMEHT, COOMpAThH
HKCIEPUMEHTAIbHYI0 YCTaHOBKY, AaHAJIM3MpPOBATh IIOJYYEHHBbIE pe3yJibTaThl M JelaTb BBIBOA O cTaTyce
MPEIJI0KEHHON TUIIOTES3bI;

OIUCBIBATh METO/IbI TOJYYEHHs HAyYHbIX aCTPOHOMHUYECKHX 3HAHMIA;

coOyroaTh MpaBuwila 0€30MacHOr0 TpyAa MpH MPOBEIEHUM MCCIEJOBAHUN B pamMKax y4eOHOIO SKCIEPUMEHTA,
IPAaKTHUKyMa U Y4eOHO-MCCIIEJOBATENbCKOM U IMPOEKTHOW JEATEIbHOCTH € MHCIOJIb30BAHUEM H3MEPUTEIbHbIX
YCTPOKMCTB U J1a00PaTOpHOTo 000PYIOBAHNUS;

pelaTh pacy€THbIE 3aJauu C SBHO 3a/laHHON M HESBHO 33aJaHHOM (pu3MuecKoll MOJebI0: Ha OCHOBAaHMM aHaIu3a
yCIIOBHsI BbIOMpPATh (U3UUECKUE MOJEIM, OTBEYANOLIUe TPeOOBAHUAM 3a/lauyd, MPUMEHSTH (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TIOCTYJAThl (PU3UYECKUX TEOPHUH NMPH HUCIIOIB30BAHUH MATEMaTHYECKHUX METOJIOB PELICHUS
3aJa4y, IPOBOJUTH PacuéThl HA OCHOBAHUM MMEIOLIMXCS JAAHHBIX, aHAIU3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH
METO/Ibl PEIIEHNUs C YYETOM MOJYUYEHHBIX PE3y/IbTaTOB;

pelaTh KauecTBEHHbIE 3aJauu, TpeOyIole NPUMEHEHUs 3HaHUM U3 pa3HbIX pa3liesioB Kypca (PU3MKH, a TaKxke
MHTETpaluy 3HAHUH U3 JPYTHX MPEJAMETOB €CTECTBEHHO-HAYyYHOI'O IMKJIA: BBICTPAWBATh JIOTMYECKYIO LIETIOUKY
paccyXJIeHHi ¢ ONOPOH Ha N3YUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PH3UUECKUE SBIICHHUS,;

HCIOJIb30BaTh TEOPETUUECKUE 3HAHUS Il OOBACHEHNS OCHOBHBIX MIPUHLIUIIOB Pa00ThI U3MEPUTEIBHBIX TPUOOPOB,
TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX ITPOLIECCOB;

MPUBOANUTH MPUMEPHI BKJIAJa POCCUHCKUX M 3apyOECKHBIX YUYEHBIX-(DM3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE
IIPOLIECCOB OKPYXKAIOILEr0 MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHI];

aHAJIM3UPOBATh U OLICHUBATh I1OCIIEJCTBUS OBITOBOM M NMPOU3BOJACTBEHHOM NIEATENBHOCTH YEIOBEKA, CBA3AHHOU C
(U3NYECKUMHU TIPOIECCaMU, C TMO3UIMKA JKOJIOTUYECKOH Oe30MacHOCTH, TPEACTABICHUI O pPalMOHAIBHOM
IPUPOJIOIIOIB30BAHUH, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUHU JOCTHKEHUHM HAyKU M TEXHOJOIMH Ui JaibHEUIIero
Pa3BUTHS YEIIOBEUECKOTO OOIIECTBA;

OPUMEHATh pa3IMyHble CIOCOObI paboThl ¢ HHpopManumeld (U3NYecKoro coJepKaHus C HCIOJb30BaHHEM
COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOIMH, IPH 3TOM HCIHOJIb30BATH COBPEMEHHBIE HH(MOpPMAILMOHHbIE
TEXHOJIOTUU JUIsl TIOMCKA, TNepepadOTKUM U MpeAbsBlIeHUs Y4eOHOM W HaydHO-TOMYJSIpHOM uH(pOpMaluwy,
CTPYKTYpPUPOBAaHUSI M MHTEpHIpeTalud HHPOpPMAIUH, IOJYYEHHOH U3 pPa3IMYHbIX HCTOYHHMKOB, KPHUTHUYECKH
aHAJIM3UPOBATh MOJIY4aeMyl0 HH(POPMAIUIO U OLEHUBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIMXCS 3HAHU,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOUYHUKA HH(OpMaIH;

MIPOSBIISATh OPraHU3aLMOHHBIE W TO3HABATEIbHBIE YMEHHS CaMOCTOSITEIBHOTO NMPHOOPETEHHs HOBBIX 3HAHUH B
MIPOLIECCE BBIITOJIHEHUS TPOEKTHBIX U y4eOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B IpyIIe ¢ UCTIOJHEHUEM PAa3IUYHBIX COLMAIBbHBIX pOJIeH, INIAHUPOBaTh PabOTy TPYIIBI, pallMOHAIBEHO
pacnpenenaTh AeATeIbHOCTh B HECTAHAAPTHBIX CUTYALUsX, aJJl€KBATHO OLICHUBATh BKJIAJ KaKJOTO U3 YYaCTHUKOB
IpyNIbl B pELIEHUE paccCMaTpuBaeMoi MpoOIeMbl;

MPOSIBJISITh MOTUBALMIO K OyTy1eil npodeccuoHaIbHOM AesITeIbHOCTH M0 CHENHATBHOCTIM (PU3UKO-TEXHHUUYECKOTO
npouIIs.



TEMATHYECKOE INTAHUPOBAHHUE. 10 KJTACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne (uudpossbie)
/i HaumeHnoBaHue pa3iesioB 1 TeM IPOrpaMMBbl Beero KoﬁnTpo.m,HLIe HpﬁaKanecm/le 0Bpaz0oBaTEIbHbIC
padoThI padoTsbI pecypes
Paznea 1. HAYUHBIA METO/] TIO3HAHUS ITPUPO/IbI
1.1 Hayunblif MeTO MO3HAHUS TTPUPOIBI 6
Hroro no pazneny 6
Pa3nea 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 CraTtuka TBEPIOTO TEIa 5 1
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPHH 15 1
3.2 Tepmoaunamuka. TeroBbie MaITMHBI 20 1
33 ArperaTHble cocTosiHUS BenlecTBa. DazoBbie 14 1
nepexobl
Hroro no paszneny 49
Paznea 4. JIEKTPOJIMUHAMUKA
4.1 DNEeKTpUYECKOe T0JIe 24 1
4.2 [TocTOSIHHBIN TEKTPUYECKUHN TOK 24 1
4.3 Toku B pa3nuuHBIX cpenax 6
Hroro no pazaeny 54
Paznen 5. PU3HUYECKHAN MPAKTUKYM
5.1 Ouznyeckuil NpakTUKyM 16 16
Hroro no pazmeny 16
PeszepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16




11 KJIACC

N . KoangecTBo yacoB JuneKTpomHbIe
/i AaNMCEHOBaHHUE pa3ae/ioB 1 TeM NMPOrpaMmbl Bcero KOHTpOJ’[L]—[LIe HpaKanecxﬂe 06pa30BaTeJ’leble
padoTnl padoThl pecypebi
Pa3gen 1. 9JIEKTPOANMHAMUKA
1.1 MaruurtHoe 1nose 14
1.2  DnexTpoMarHUTHAsI MHIYKIIUS 13 1
Uroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1  MexaHnueckue KoueOaHus 10
2.2 | DneKTpoMarHuTHBIE KoJeOaHMs 15
2.3 | MexaHU4ecKue U JICKTPOMarHUTHBIC BOJIHBI 10
24  Onruka 25 1
Hroro no pazueny 60
Paznen 3. OCHOBBI CHEL{I/IAJIBHOFI TEOPUU OTHOCHUTEJIBHOCTH
3.1  Ocuossl CTO ‘ 5 ‘ 1
Pasznen 4. KBAHTOBAS ®U3UKA
4.1  KopnyckymisipHO-BOJHOBOW qyann3Mm 15
4.2  ®dusuka atoma 5
4.3 | ®usmka aTOMHOTO SIpa ¥ SJIEMEHTAPHBIX YaCTHUIL 3)
Utoro no pazneny 25
Pazpea 5. DJIEMEHTBI ACTPOHOMHUU U ACTPODPU3IUKHU
5.1 ‘ DJeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU 12 ‘
Uroro no pazneny 12
Pa3nen 6. PUSUYECKUNA IPAKTUKYM
6.1 ‘ Ou3nyeckuil NpakTUKyM ‘ 16 ‘ 16 ‘
Paszpen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cuctematu3zanus 1 0000IIeHIE TPEIMETHOTO
7 | COZICPIKAHMS M OTBITA IEATENBHOCTH, 15
MpUOOPETEHHOTO MPU HU3y4eHUH Kypca ¢usuku 10 —
11 kiaccoB
PeszepBHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16
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