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INOACHUTEJIBHAS 3AIINCKA

[IporpamMa mo ¢Qu3nke Ha ypOBHE CpeaHero odbmero oOpa3oBaHusi pa3paboTaHa Ha
OCHOBE IOJIOKEHUH M TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, mnpeactaBieHHBIX B OI'OC COO, a Ttakke ¢ yuéroM (denepanbHO padoueit
nporpamMMbl BocriuTanus W KoHnenuuu mnpenonaBaHus ydeOHOro mnpeamera «®Du3uka» B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepauny, peaausyloolMX OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

[Iporpamma 10 ¢usuke onpenenser o00sA3aTeNbHOE PEIMETHOE COJEpXKAHUE,
YCTAHABJIMBAET PEKOMEH]IyEMYIO IOCJIE0BAaTEIIbHOCTh M3YyUEHHUS TEM U Pa3JesioB y4eOHOTro
npeaMera ¢ yuy€ToOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKH Y4eOHOTO
nporecca, BO3PAacCTHbIX ocoOeHHocTed oOywaromuxcesa. IIporpamma mno Qusuke pgaér
IpEeICTaBICHUE O LEIAX, COAEPKAaHUM, OOLIeil cTpaTeruy o0y4YeHHs, BOCIMTAHUS U Pa3BUTHS,
o0yyaromuxcs cpeacTBamMu yuebHoro npenmera «Pusnka» Ha yriryOJaéHHOM ypOBHE.

N3ydyenue kypca ¢(usuku yriiyOJ€HHOro YpOBHS IIO3BOJIIET pealu30BaTh 3ajadu
npodecCHOHAIBPHON OpPHEHTAIMM, HalpaBJIEHO HA CO3JlaHHE YCJIOBMH Ul MpPOSBICHUS CBOMX
UHTEJUIEKTYyalIbHBIX M TBOPYECKHUX CIIOCOOHOCTEM KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOMUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIUATEHOCTSIM.

B mporpamme no ¢usMke ONpenensioTcs IUIAHUpYEeMble pe3yJbTaThl OCBOEHHS Kypca
¢u3uku Ha ypoBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHBIE,
npeaMeTHbIC (Ha yriryOnéHHOM ypoBHE). HayuHO-MeTom0m0rnueckoi OCHOBOM ISl pa3pabOTKU
TpeOOBaHUI K JMYHOCTHBIM, METAlPEIMETHBIM M IMPEIMETHBIM pPe3yibTaTaM O0yYaroIlInuXCs,
OCBOMBILHUX MPOrpaMMy 1o (pU3MKE HAa YPOBHE CPEJHET0 00ILIero oopa3oBaHusl Ha yIiayOJIEHHOM
YPOBHE, SIBIISIETCSA CUCTEMHO-IESATEILHOCTHBIN MOAXO.

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUTAHUPYEMBbIE Pe3yJbTaThl OCBOEHHUS Kypca (U3MKU Ha YIriIyOJEHHOM ypOBHE, B TOM
YHClie IPeIMETHbIE PE3YJIbTaThl IO rojilaM 00yUeHus;

coJiepkaHue yueOHoro npeamera « PU3uKkay mo rogam o0ydeHHsL.

[TporpamMa mo Qu3MKe HMEeT HPUMEpPHBIM XapakTep U MOXeT ObIThb HCMOJIb30BaHA
YUUTEISIMHU (PU3UKU JUISl COCTABIIEHUSI CBOMX pabOUUX MPOrpamM.

[IporpaMmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO HWHUIMATHBY y4YWTelNed U
IIPEIOCTABIAET BO3MOXHOCTH [UISl pEaJu3alyd PA3IMYHBIX METOJMYECKUX TOAXOAO0B K
npenojiaBaHuio (U3UKKM Ha YIIIyOJIEHHOM YPOBHE NpPU YCIOBHHM COXPAaHEHHs 00s3aTeIbHOMN
YacTH COJIEpP KaHUs Kypca.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHaX NMPUPObI, BEICTyas B KaueCTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIJ B CHCTEMY 3HAHUH 00 OKpY’KaloIeM MHDE.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, N3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoit reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM OMpeAennsio XapakTep M OypHOe pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMu. WM3yueHue (UMK BHOCUT OCHOBHOW BKJaa B
dbopMUpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MuHpa oOyuwaromierocs, B (QOopMHUpOBaHUE
YMEHUI NPUMEHATh HAy4YHbIH METOJ] TO3HAHUS MIPU BBIITOJHEHUH UMH YUE€OHBIX UCCIIETOBAaHHM.



B ocHOBy kypca pu3uku Ha ypoBHE CpeIHEro oOIero oOpa3oBaHMs MOJOXKEH PsIl UICH,
KOTOpPbIE MOXKHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepuaj U3 BCeX pa3fesioB (M3HMKHU, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKU.

Hoea zenepanuszayuu. B cooTBeTCTBUM C Heil marepuan Kypca (us3uku oObenuHEH
BOKpPYT (pu3mueckux teopuil. Bemyumm B kypce siBisercss (GOpMHUpPOBAHHUE MPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BEUIECTBE U MOJIE.

Hoen cymanumapuzayuu. EE peanuzanus npeanoiaraeT UCMojab30BaHUE T'YMaHUTAPHOTO
noTeHnuana (U3NIeCKOil HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHUYECKUMHU IIpoOIeMaMu.

Hoea npuxnaonoui Hnanpasiennocmu. Kypc ¢Gusukm  yriryOJI€HHOTO  YPOBHSI
MpeJnoiaraeT 3HaKOMCTBO C IIMPOKUM KPYTrOM TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN
U3yYEHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCs HAa YpPOBHE OOIIMX MPEACTAaBICHUIN
Y COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoesa IKonocuszayuu peanusyeTcs MOCPEICTBOM BBEACHUS DJIEMEHTOB COJIEp)KaHUs,
MOCBSIIEHHBIX JKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TakKe 00CYyKIeHHS MPoOIeM palliOHAIBHOTO PUPOIOII0Ib30BAHUS U
HKOJIOTHYECKOH OE30MaCHOCTH.

OcBoenune coaepxanus nporpammsl o ¢uszuke B CYH HI'Y noctpoeno Ha npuHImmax
CUCTEMHO-/IEITEIbHOCTHOTO TMoaxoAa. B cBs3u ¢ TeM, uTo B (u3MKe peanu3anus ITHX
IPUHLMIIOB Oa3upyeTcs Ha HCIOJb30BAaHUU SKCIIEPUMEHTA, KaK IOCTOSIHHO JACHCTBYIOLIETO
dakTopa ydeOHOro Iporiecca, Mporecc oOydeHus pa3OUT Ha TPU BHAA JIEATEIBHOCTH
mkonbHUKA. [1epBblif — OCBOEHHE HA JEKUMOHHBIX 3aHATUSAX B MOTOYHBIX ayJUTOPHUSIX TEOPUH,
OMKCHIBAIOIIUX SIBIICHUS B BHJIE€ 3aKOHOMEPHOCTEW, C IMpEACTaBICHHEM SBIEHUN B Qopme
JeMOHCTpaHu (PPOHTAIBHBIX MOAEITHHBIX OMBITOB, SIBHO ITOKA3bIBAIOIINX SIBIICHHE, B TOM YHCIIE
C HCIIOJIb30BaHUEM IIU(PPOBBIX TeXHOJOTrui. Bropoe — pa3BuTHE HaBBIKOB PELIEHUS MOAEIBHBIX
3a/1a4, B TOM YHCJIE C MEXIPEIMETHBIM COJEpPKAHUEM, KaK IO YCIOBUIO, TAK U pealn3aluu
pElIeHs, HA CEMUHAPCKUX 3aHATHAX B MajblX rpymnmnax. Tperbe — 3aKkpernieHue yCBOCHHOTO
MaTepuaia B JAeITeNbHOM (opMe TpHU BBHINOJIHEHUH YYEHHYECKOrO OSKCIEpHMEHTa B
7a00paTOpHOM MpPaKTUKyM€ BO BHEYPOYHOH JeATelNbHOCTH. B uacTHocTH, yriyOlieHHOE
U3y4eHHe MpeaMeTa MPearoaraeT, YTo yUeHHUECKUH IKCIEPUMEHT MOKET ObITh pa3zielieH Ha
nox3anayu. llepasg — 3TO caMOCTOSTENBHOE MOBTOPEHHE AEMOHCTPALMOHHBIX OIBITOB IS
YSICHEHUS] TPUHLUIIOB M METOJO0B IOCTPOEHUS OHKCIEpUMEHTa Ui HauOoyiee HarjsgHOu
JEMOHCTpallMM sIBIeHUsA. BTopoe — mocTpoeHHe 3aKOHOMEpPHOCTEH U OIpeAesieHHe OLIMOO0K
u3MepeHuil. B pesynbTare HMIKOIBHUKM OOYy4YaroTCs 3KCIEPUMEHTAIbHBIM CIIOCOOaM aHaln3a,
YMEHHIO paboTaTh ¢ MPUOOPAMH U COBPEMEHHBIM 000PYJOBaHHEM, a TaKKe HaBbIKaM pabOThI B
rpynne. IIpu sToM paboThl MpakTUKymMa HHTETPUPOBAHBI B CHUCTEMY JIaOOpaTOpHBIX padoT,
KOTOpBIE MTPOBOATCS B MPOIECCEe 3YUEHUsI pa3/IeioB U TEM, IPOXOJAUMBIX B JaHHBIH MOMEHT Ha
CEMHHAPCKMX W JIGKIMOHHBIX 3aHATHAX. YacTh paboT TMpakTUKymMa Mpernojaraet
CaMOCTOSITENIBHOE ~ UCCIIEJOBAaHHE, KOTOPO€ MPOBOJUTCS IO PYKOBOJACTBY CBEPHYTOTO,
00006mEHHOT0 BHa 6€3 MOMAaroBo HHCTPYKIIUH.

B nmporpamme cucremMa yuYe€HHYECKOTO OSKCIEpUMEHTa, JIabopaTOpHBIX paboT u
MPaKTUKyMa TPECTaBICHA eIUHBIM MepeuHeM. BrIOOp TEMATHKH IS TUX BUIOB YUYCHUYECKHX
NPaKTUYECKUX pabOT OCYLIECTBISIETCS MpenojaBaTeieM UCX0/As U3 0COOCHHOCTEH MOypOYHOro
IUTAHUPOBAHMSI, CTENIEHH TEKYIIEr0 OCBOEHHS MaTepuaja LIKOJIbHUKaMH, a TaKKe OCHAILICHUS



kabunHera mabopatopHoro mnpakTtukyma. [Ipm 3ToM obecmeynmBaeTcs OBJIAJICHUE W Pa3BUTHE
HABBIKOB  OOYYaIOIIMMHUCS TIPOBOJUTH TMPSMBIE ¥ KOCBEHHBIE HM3MEPECHHSI BEJIHYMH,
UCCIeIOBaHu (U3NYECKUX 3aBHCUMOCTEH, a TakkKe IIOCTAHOBKM OIBITOB IO TPOBEpKE
MPEIOKEHHBIX TUIIOTE3.

Ha cemuHapckux 3aHATHAX OOJBIIOE BHUMAHUE YIENISETCS PEIICHHI0 PAcUYETHBIX U
KaueCTBEHHbIX 3a1a4. [Ipu 3TOM A pacy€THBIX 3a/1a4 NPUOPUTETOM SIBIISIOTCA 33J1a4M C SIBHO
3aJJaHHOM M HESBHO 33JaHHOW (PU3MYECKON MOJEINbI0, MO3BOJSIONINE NPUMEHSITh M3Y4YCHHBIC
3aKOHBI U 3aKOHOMEPHOCTH, KaK M3 OJHOrO pasjelia Kypca, TaKk U UHTErpUpys MpUMEHEHUe
3HAaHUU U3 Pa3HbIX pa3fesioB (PU3MKU, a TAKXKE MEXKIPEIMETHBIX 3HaHUM. [ KauecTBEHHBIX
3a[a4 MPHOPUTETOM SIBIISIFOTCS 33/1aHUSI HAa OOBSICHEHUE/TIPE/ICKa3aHne MPOTEKaHUs (PU3MIECKIX
SIBJICHUW WM TPOLIECCOB B OKPY’KAIOILIEH >KMU3HHU, TpeOyrolre BpIOOpa (GU3NIECKON MOJENn I
CUTYallMU PAaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpebdoBanusmu PI'OC COO k MarepuaabHO-TEXHHUYECKOMY
obecnieueHnto ydeOHoro mporecca kypce ¢msuku B CYHIl HI'Y yrnyOnéHHOrO ypOBHS Ha
YPOBHE CpeHero o0mero o0pa3oBaHus U3y4YaeTCsl B YCIOBHUSIX TPeX TUMOB kKaOuHeToB. [1epBbrii
— Oonpliasgs TMOTOYHAS  AyaUTOpHUsS, JJIs  TPOBEIEHUS  JICKIUOHHBIX  3aHATHH ¢
JEMOHCTPAIIMOHHBIMHA ~ OTIBITAMH, KOTOpblE (OPMUPYIOTCSI B OTHEIbHBIX JTaOOPAHTCKHUX
KabMHeTax, coAepXkamux HeoOxoaumoe ¢(usmueckoe oOopyaoBaHue M MpuOOpHl. Bropoit —
MaJible ayJAMTOPHH JJII CEMHHAPCKUX 3aHsATHi. Tperuét — maGopatopuu (PU3MIECKOro
NpakTUKyMa, JJs  BO3MOXXHOCTH  Kak  (poHTanbHOro  (mpemojaBarenieM), Tak U
CaMOCTOSITENILHOTO (YYEHUKOM) BBIMOJIHEHUS JKCIepuMeHTa. B kabuHerax mpabopaTopHOTO
NpaKTUKyMa, a TaKXke JIa0OpPaHTCKHUX, €CTh HEo0XOoauMoe JIabopaTopHOE O0OpyHOBaHHUE IS
BBITIOJTHEHMS YKA3aHHBIX B MPOrpamMme Mo (pu3uke YYCHHYECKHX OIBITOB, JIA0OPATOPHBIX paboT
U paboT MPAKTUKyMa, a TaKXkKe IEMOHCTPAIMOHHOE 000PYI0OBaHHE.

JlemoHcTpanmoHHOe 000pyAoBaHHE CGHOPMUPOBAHO B COOTBETCTBUU C TMPUHIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M 00ECTeUMBAET IMOCTAHOBKY IEPEUMCICHHBIX B MPOrpamMMme 110
¢u3MKe KIIOYEBBIX JIEMOHCTpAlUil AJIs HUCCIIEOBaHMSI HM3y4aeMbIX SIBJICHHI M IPOIIECCOB,
SMIOUPUYECKUX U (HYHAAMEHTANBHBIX 3aKOHOB, UX TEXHUUYECKUX PUMEHEHHH.

JlaboparopHoe 000opyAOBaHUE ISl YUEHUYECKUX MPAKTHUECKUX paboT chOpMUPOBAHO B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB U 00€CIeYnBAaET BO3MOKHOCTh OJIHOBPEMEHHOT'O BBIIIOJHEHUS
Pa3HbIX SKCIIEPUMEHTOB OJHON I'PYNION, WM KJIaCCOM, C YYETOM BBIMOJIHEHUS] OJJHOW pabOThI
nByms  oOyuatomumucs. KoMiekTel  1abopaTopHOTOo  00OpYyHOBaHUS TOCTPOEHBI  Ha
KOMIUIEKCHOM HUCIOJb30BAaHUU AHAJIOTOBBIX M IUGPOBBIX MPHOOPOB, a TaKkKE KOMIBIOTEPHBIX
W3MEPUTEIIBHBIX CUCTEM B BUJIE IIU(POBBIX JTabOpaTOpuUid.

OCHOBHBIMU LIEJIAMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SABISIOTCA:

dbopMUpOBaHUE UHTEPECA U CTPEMIICHHUSI 00YJAIOIIUXCS K HAYYHOMY M3yUEHUIO PUPOJDI,
pa3BUTHE UX UHTEIIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

pa3BUTHE TPEICTaBICHUH O HAYYHOM METOJEe I[O3HaHus U  (HOpMHpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPY>KAIOLIUM SIBICHUSM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa M3y4eHUs OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMHUpOBaHHEe YMEHUM OOBSICHATH SBICHUS C WCIONB30BaHUEM (PU3UYECKUX 3HAHUHN H
HayYHBIX JIOKA3aTEIbCTB;

dbopMupOBaHUE TPENCTaBICHUA O ponu (PU3MKK AN Pa3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUIA;



pa3BUTHE TPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymel mpodeccuoHaTbHON
NEeSITeIbHOCTH, CBS3aHHBIX C (U3MKOHM, MOArOTOBKA K JalbHEiIIeMy OOyYeHHIO B 3TOM
HaIpaBJICHUU.

Joctuxenne 3TUX Iieliell oOecriedrBaeTcs pelIeHHEeM CIEAYIOIUX 3a7ad B Ipoliecce
U3y4eHUs Kypca (pU3MKU Ha YPOBHE CpEeTHEro o0IIero o0pa3oBaHus:

npuoOpeTeHne CHCTEeMbl 3HaHMH 00 00mMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJIEKYJISIPHYIO (DM3UKY, JIEKTPOAMHAMUKY, KBAHTOBYIO (PH3UKY
U 3JIEMEHTHI acTPODU3HKH;

dbopMupoBaHUE YMEHUI IPUMEHSATh TEOPETUYECKUE 3HAHUS TSl 00BbACHEHUS (PU3MUECKUX
SBJICHUH B IIPUPOJIE U JUISl IPUHATHUS IPAKTUYECKUX PEIICHUN B IOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUS PA3JIMYHbIX 33/1a4 C SBHO 33JaHHONW (U3UYECKON MOJIEIBIO,
3aj1a4, MOJAPa3yMEBAIOUIUX CaMOCTOSITEIbHOE CO37aHHe (PU3UUECKOW MOJEH, aJleKBaTHON
YCIIOBUSIM 33J]a4i, B TOM YHCJIE 33]]a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHWE (PU3UYECKHX OCHOB M IPHHLMUIIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJOTMYECKHUX IPOLIECCOB, UX BIUSHUS HA OKPY’KAIOLIYIO CPEAY;

OBJIaJICHUE METOJaMH CaMOCTOSATEIbHOTO IUIAHUPOBAHUSA U TMPOBEIEHUs (PU3HMUECKUX
SKCIIEPUMEHTOB, aHaJW3a M HWHTEpIpeTanuu WH(oOpManuu, OnpeAeneHus JIOCTOBEPHOCTU
MOJIy4YE€HHOT'O pe3yJbTara;

CO3/IaHUE YCJOBUW ISl PA3BUTHUS YMEHHH MPOEKTHO-UCCIEAOBATEIBCKON, TBOPYECKOM
JESITEIbHOCTH;

pa3BUTHE UHTEpeca K cepaM mpodhecCHoHaANbHON NesSTEIbHOCTH, CBSI3aHHOU ¢ (PU3UKOH.

B coorBerctBun ¢ TpeboBanusiMu DPI'OC COO yrnyOnéHHBIA ypOBEHb H3YyYEHUS
yueObHoro mnpeamera «®Pu3uka» Ha ypOBHE CpeaHEro o0mero oOpa3oBaHHs BBIOMpaeTCs
00y4JarmuMuUCs, TUIAHUPYIOUIMMH TPOJIOJDKEHHE 00pa3oBaHUs IO CIEHUAIBHOCTAM (U3ZHUKO-
TEXHUYECKOTO MPOouIs.

Ha usyuenne pusuku (yriyOJI€HHBIN YPOBEHB) HA YPOBHE CPEAHETO OOIIETro 00pa30BaHUs
st MaremaTuko-uH(QOpMallMOHHOTO Npoduiiss ABYXroAuuHbiX mnotokoB B CYHI[ HI'Y
otBoguTcs 340 yacos: B 10 kmacce — 170 gacoB (5 yacoB B Henento), B 11 kmacce — 170 vacos (5
9JacoB B HEJIEIIO).

[Tpennaraemslii B mporpamme 1o (Gu3mke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHMTENb JeJaeT BBIOOpP MpPOBEAEHHS J1a00paTOpHBIX padboT u
OTIBITOB C YYETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yUaroImuxcs.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Paznen 1. Hayunblii MeTO O3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTalbHas Hayka O mpupoje. HayuHblid METOA MO3HAHHUS U METOMBI
UCCIICTIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHusl Npuposl. Habmoaenue u sKcriepuMeHT B
buzuke.

CnocoObl u3mepeHus: GU3NYECKUX BEJIWYMH (QHAJIOTOBbIE W IU(POBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuil pusnuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (puU3NUECKUX SIBICHUN M MPOLECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPJI0E TEJI0, UACATbHAS KUIKOCTh, HICAIbHBIN Ta3, TOYCUHBIHN 3apsn). [ umnoreza. ®uznveckuit
3aKOH, I'PaHUIIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHON KapTUHBI MUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadopamopuvie padomuvl, npaKkmukym (eHeypouHas
oesamelbHOCHb).

BBenenue B mpakTUKyM (IIOTPEIIHOCTH U3MEPEHUI).

W3mepenne cuibl TOKAa W HANPSXKEHUs B LENU IOCTOSIHHOTO TOKa IpPU TMOMOUIA
AQHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakoMCcTBO ¢ nupoBoii maboparopueii mo ¢usmke. Ilpumepbr u3mepeHus GU3MUECKUX
BEJIMYMH IIPU TOMOLIY KOMITbIOTEPHBIX JATYMKOB.

Pa3pen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro ABMKeHMs. Cucrema
OTCYETA.

[Tpsmas u oOpaTHas 3a1a4l MEXaHUKH.

Panuyc-BekTop MaTepuaabHOM TOYKH, €ro IPOEKIMM Ha OCH CHCTEMbl KOOpPJUHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHONW TOYKH, UX MPOEKIMH Ha OCH CHCTEMBI KOOpAHHAT. CIloKeHUE NEepeMEleHU U
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHHUS U MyTH MaTepualbHON TOYKU OT BPEMEHH U UX TPAPUKH.

CBobosHOe majeHue. YCKOpeHHe CBOOOJHOro mnajaeHus. J[BukeHue Tena, OpOIIEHHOTIO
IO YTJIOM K TOPU30HTY. 3aBUCUMOCTbh KOOPIMHAT, CKOPOCTH U YCKOPEHHS MAaTEPUAIBHON TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepruaaibHOM TOYKH IO OKPYKHOCTH. YTJ0Bas 1
auHelHas ckopocTb. llepmon m vacrora obOpamenusi. LlenTpocTpemutensHoe (HOpMaiIbHOE),
KacaTeJIbHOe (TaHTeHIMAIbHOE) U TIOJHOE YCKOPEHHE MaTepHaIbHON TOUKH.

TexHuuyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IIPOLECCHl: CHHAOMETp, JABHKEHHE
CHapsJI0B, LIETIHbIE, IIeCTepEHYAThIE U PEMEHHBIE Nepeiay, CKOPOCTHBIE TUQTHI.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomvl, npakmuxym (6HeypouHas
0essmeibHOCHLD).



N3yueHne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepeHne yckopeHuss TMpu MPSMOJIMHEHHOM pPABHOYCKOPEHHOM JABW)KEHHHM IIO
HAaKJIOHHOM INIOCKOCTH.

N3mepenne yckopeHus CBOOOIHOTO TMajieHus (MCIoIb30BaHue UM POBOit 1ab0paTopun).

N3yueHne nBUKEHU Teja M0 OKPYKHOCTU € OCTOSHHOW 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH IE€pPHOAA OOpaIIeHUss KOHHYECKOTO MAasTHHKAa OT €ro
apaMeTpoB.

Nzyuenue dpuryp Jluccaxy.

Tema 2. /lunamuxa.

Ilepssiit 3akoH HproroHa. MHepunanbHbie cucteMsl oTcuéra. [IpyuHIMI OTHOCUTEIBHOCTH
[anunes. HenneprmanbHbie cUCTEMBI OTCUETa (OMpeIeIeHUE, IPUMEPHI).

Macca tena. Cuna. [IpuHIun cynepno3uimu cui.

Bropoii 3akon HeroToHa 117151 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON 1 MHEPTHON MacCBhl.

Cuna TsKecTH. 3aBHUCHUMOCTh YCKOpPEHHMsSI CBOOOJAHOTO TaJEHUsS OT BBICOTHI Hal
MOBEPXHOCTHIO IUIAHETHI U OT Treorpaduyeckoil mupoThl. J[BrkeHHe HEOECHBIX TEel M HUX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckast CKOpOCTb.

Cuia ynpyroctu. 3akon ['yka. Bec tena. Bec Tena, IBIXyIIErocs ¢ yCKOpeHHEM.

Cuwia tpenusa. Cyxoe Tpenue. Cuma TpeHUs CKOJBXKEHUS M CHJIA TPEHUS IOKOS.
Koaddunument tpenus. Cusia conpoTUBIEHUS MPU ABMKEHUU Tella B JKUIKOCTH WU Trase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JBUKEHHUS.

Hasnenue. ['unpocraruueckoe nasienue. Cuna Apxumena.

TexHuueckue yCTpONWCTBA M TEXHOJOTMYECKUE MPOLECCHl: MOALIMIIHUKY, JABUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Yuenuueckuii Ixkcnepumenm, nadoopamopuvie padomvl, npaKkmuxym (6HeypouHa:A
oesmelbHOCHLb).

N3mepenue yckopeHHst CBOOOIHOTO MaA€HUS C TOMOIIBIO MAIIMHBI ATBY/Ia.

N3yueHue ynpyroro pacTsKeHuUs.

N3ydeHne 3aKOHOB AMHAMUKH [TOCTYATEIBHOTO IBHKEHUS.

Tpenue npu BpalieHu! OMOPHI.

Cratudeckoe U AMHAMUUYECKOE TPEHHUE.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHO TBEpAOE Teno. [locTynarenbHOe U BpalllaTeIbHOE JABM)KEHHE TBEPJOTO Tena.
MoMeHT cuiibl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, TPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxkecTu Tena.

VYcnoBust paBHOBeCHsI TBEPIOTO Tea.

VYcroitunBoe, HEYCTOMYHMBOE, O€3pa3InYHOE PABHOBECHE.

TexHu4eckue yCTpONCTBA W TEXHOJIOTMYECKHE IPOLECCHI: KPOHIITENH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIIUH.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomvl, npakmuxym (6HeypouHas
oesimelbHOCHLb).

HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIET0 OCh BPAIleHHUS.

N3yuenue TpeHUs: HUTH.

Tema 4. 3akonvl cOXpaneHusn 6 MexanukKe.



NMiynsc MaTepHaIbHOW TOYKH, CUCTEMbI MaTepHANbHBIX TOYeK. L[eHTp macc cuctemMbl
MaTepHaJbHBIX TOUEK. Teopema O JBUKEHUH LIEHTpa Macc.

MMITy1bC CHIIBI M MN3BMEHEHHE UMITYJIbCA Tela.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE IBMXKEHUE.

MoMeHT umMmIynbca MarepuanbHOM TO4YkM. IIpencraBieHuMe O COXpaHEHHH MOMEHTa
MMITYJIbCA B LEHTPAJIBHBIX MOJIAX.

Pabora cuibpl Ha MaloM U Ha KOHEYHOM mepemenieHud. ['paduueckoe mpencraBieHue
pabOTHI CHITHI.

MOIIHOCTD CHJIBL.

Kunernueckast sHeprus marepuaibHOH TOUKU. Teopema 00 M3MEHEHMHM KHHETHYECKOMH
SHEPIUM MaTepUaJIbHON TOUKH.

[loTeHumanbHple U HEMOTEHUUANbHBIE cwibl. lloTeHuunanbHas >Heprus. IloTennuanbHas
SHEPrus yrpyro nedopMHpPOBaHHOW NpyKuHBL. [loTeHIMaNbHas SHEPrHUs Tela B OJHOPOTHOM
rpaBUTAMOHHOM IToJie. IloTeHnuManbHass SHEeprus Tena B TPaBUTALIMOHHOM I10JI€ OAHOPOJHOIO
nrapa (BHyTpH U BHe 11apa). Bropas kocMudeckasi CKOpocTb. TpeTbst KocMUYecKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIMAIBHBIX CUJI C U3MEHEHHEM MEXAaHUYECKOW DHEPIHH CHUCTEMbI
TeN. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPTHH.

VYipyrue v Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHymm s uacalbHOW JKUIKOCTU Kak CIIEICTBUE 3aKOHA COXPAHEHUS
MEXaHUYECKOI SHEPTUHu.

TexHuueckue yCTpOMCTBAa M TEXHOJOTMYECKHE MPOLIECCHI: JABUKEHHUE PAKET, BOAOMET,
KONEP, IPYKUHHBIN MUCTOJIET, TUPOCKOII, (PUI'YpHOE KaTaHUE Ha KOHbKaX.

Yuenuueckuit sxcnepumenm, nadopamopuvie padomuvl, npaKkmukym (eHeypouHas
0esamesibHOCHLD).

N3mepenne umiryiibea Tesna o TOpMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS UMITyJIbCca Tela C UMITYJIbCOM CUJIBL.

HccenenoBanue COXpaHeHU UMITYJIbCA IIPUA YIIPYTOM B3aUMOJEHCTBHH.

W3mepeHre KHHETUYECKON YHEPTUHU Tejla [0 TOPMO3HOMY ITyTH.

CpaBHeHuE U3MEHEHHS MOTEHIMAIbHOM SHEPTruu NPYKUHbBI C pabOTON CUJIBI TPEHUS.

Omnpenenenue pabOThI CHIIBI TPEHUS TPU ABMKEHUH TeJla IO HAaKJIOHHOM ITJIOCKOCTH.

Pa3nea 3. MosekyasipHasi (pM3MKa ¥ TEPMOAUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MEeopUU.

OcHoBHbBIE TMOJIOKEHUS MoOJeKylsapHo-kuHeTnuecko Teopun (MKT), wux ombiTHOE
obocnoBanue. Juddysusa. bpoyHoBckoe nBrkeHHe. XapakTep IBWIKEHUS M B3aUMOJICUCTBUS
YacTHI] BellecTBa. MOAEnu CTPOCHHUS ra30B, )KUJIKOCTEH U TBEPIBIX TeJl U OObSICHEHUE CBOWCTB
BEIIeCTBA Ha OCHOBE 3THX Mojeneil. Macca u pa3Mepbl Moisiekysn (aromoB). KommuectBo
BemiecTBa. [locrosHunas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u crocoObl e€ m3mepenus. lllkama TemmepaTyp
Lenbcus.

Mogens uIeanbHOrO rasa B MOJIEKYJIIPHO-KMHETUYECKOM TEOpHM: 4YaCTHIBl Tras3a
JBHKYTCSI XaOTUYECKH U HE B3aUMOJAECHCTBYIOT APYT C APYTOM.

['a3zoBbie 3akoHBI. YpaBHeHHEe MenaeneeBa—Knaneiipona. AOGcomoTHas Temmeparypa
(mkama Ttemnepatyp KenbBuna). 3akon J[lanerona. W3ompomecchl B ueadbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacTaBieHne H30MpPoOLECcCOB: U30TepMa,
n30x0pa, n3obapa.



CBa3b MEXKIy JAaBJICHUEM M CPEIHEHM KWHETUYECKOW »SHEpPrue MOCTyNaTeIbHOrO
TEIUIOBOTO [JBIKEHUS MOJIEKYJ HAEaIbHOrO Tra3a (OCHOBHOE YPAaBHEHHME MOJEKYJISIPHO-
KMHETUYECKOW TEOPUU MJI€ATbHOIO Ir'a3a).

CBs3p  aOCONIOTHOM — TeMIlepaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO CpelHen
KMHETUYECKOW SHEPTUeil MOCTYNaTeIbHOI0 TEIIOBOTO IBUYKEHUS €€ YaCTHII.

TexHuyeckue yCTpOICTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: TEPMOMETP, OapoMmerp,
[I0JIy4€HUE HAHOMATEPUAJIOB.

Yuenuueckuit Ixcnepumenm, nabopamopnvie padomvl, npaKmukym (6HeypouHas
0esamesibHOCHLD).

OnpegeneHne yHMBEpPCaAbHOM ra3oBOM NOCTOAHHOIA.

N3mepenue BA3KOCTH BO3LyXa.

W3mepenue BI3KOCTH TIIUIEPUHA.

DKcrnepuMeHTalIbHas MTPOBEpKa ypaBHEHUs! bepHyu.

Tema 2. Tepmoounamuka. Tennoevie mauwiunoi.

Tepmonunamuueckass  (TZ)  cucrema. 3ajmaHnre  BHENIHUX  YCJIOBUM Ui
TePMOJMHAMHYECKON cHucTeMbl. BHemnue u  BHyTpeHHHe mapameTpsl. I[lapamerpsl
TEPMOJMHAMHYECKON CHUCTEMBbl KaK CpeIHUE 3HAYEHUS BEIMYMH, OMHCHIBAIOLINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YpPOBHE.

HyneBoe navano tepmoauHamuku. CaMonpou3BosibHas pesakcalus TepMOINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mogenp wupeanbHOro ra3a B TEPMOAMHAMHKE — CHCTEMa YypaBHEHUW: ypaBHEHHE
MenneneeBa—Knanelipona 1 BbIpaKE€HUE JUIsI BHYTPEHHEW SHEPrUH. Y CIOBUS NPUMEHUMOCTH
TOW MOJENN: HM3Kasg KOHLIEHTpalMs YacTUll, BBICOKHE TeMIepaTyphl. BripaxeHue nis
BHYTpPEHHEH 2HEPTUH OJTHOATOMHOTO HJI€aIbHOrO rasa.

KBazucrtaTnueckue u HECTaTUYECKUE MPOIIECCHI.

DOnemeHTapHas paboTa B TepMoIuHaMuKe. Berancienne paboTsl o rpaduky mporecca Ha
pV-auarpamme.

Temonepenaya kak crnoco®0 H3MEHEHHsS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
cucTeMsbl 6e3 coBeplieHus paboTel. KOHBEKIMS, TEMI0ONPOBOIHOCTD, U3TyUEHHE.

KonuuectBo Temnorel. TemnoéMkocTh Tena. YAelnbHass W MOJSpHas TEMI0EMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus TOIUIMBa. Pacuér konmyecTBa
TEIUIOTHI IIpH Teruionepenaye. [lonstue 06 aguadbaTHOM npolecce.

[TepBblii 3ak0H TepMoauHAMUKU. BHyTpeHHss sHeprus. KomudecTBo TemiaoTel U paborta
KaK Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUU TEPMOIUHAMHYECKON CUCTEMBI.

BTopoil 3akOH TEpMOAMHAMUKM [UIsl PAaBHOBECHBIX IIPOIIECCOB: YEpe3 3aJlaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKONW CHUCTEMbl NMPOXOJUT EIUHCTBEHHAsl anuadara.
AOGconoTHas TeMIieparypa.

BTopoli 3ak0H TEpMOJMHAMUKH JIJIsi HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXHO IEPENATH
TEIJIOTY OT OoJyiee XOJIOAHOTO Tela K Oosee Harperomy 0Oe3 kommeHcaruu (Kmayswmyc).
HeoOpatumocTh NpUpOIHBIX TPOIECCOB.

[Ipunnune! aeiicteus Ternosbix MammmH. KITI.

MakcumansHoe 3Hauenue KI1/1. Iukn Kapho.

DKOJIOTUYECKHE ACTEKThl UCIOJIb30BaHUs TEIUIOBBIX ABUraresnei. TemnoBoe 3arps3HeHne
OKPYXaIOIIeH Cpeabl.

TexHnyeckue ycTpoNCTBAa M TEXHOJIOIMYECKHE IMPOLECCHI: XONOAWIBHUK, KOHAUIIMOHED,
TU3eTbHBIA W KapOIOpaTOpPHBIM JBUTATENH, MapoBas TypOWHA, TOMyYeHHE CBEPXHHU3KHUX



TEMIIEpaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIIOJIB30BAaHUEM TEIUIOBOIO HAcoca,
YTHIIA3AHS OMOOPTaHUIEeCKOTO TOTLTMBA AJISl BEIPAOOTKH «TETUIOBOM» U DJIEKTPOIHEPTUH.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomvl, npakmuxym (6HeypouHas
0esamesibHOCHLD).

H3mepeHne ckopocTy 3ByKa B BO3JlyXe U MoKa3aTels aauadaThl METOJIOM CTOSYMX BOJIH.

N3zyuenmne (opmupoBanus crosueii BoiHbI B TpyOke KyHara u ompeneneHue CKOpOCTH
3ByKa (nudpoBas nadopaTopusi).

N3mepeHre OTHOIEHUS TEIUIOEMKOCTEN ra30B.

N3mepenne TemoéMKOCTH METaJIOB.

W3yuyeHune CTOSIYMX BOJIH U ONIPEACIICHHE CKOPOCTH 3BYKa B CTEPIKHE.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHjeHcaius. McmapeHne u KulleHue. YJenbHas TeIioTa
napooOpa3zoBaHusl.

Hacpimiennple n HeHacelileHHble mapbl. KadecTBeHHas 3aBUCUMOCTB ILIOTHOCTH U
JIABJICHUS] HACBHIIIEHHOTO Iapa OT TEMIIepaTypbl, X HE3aBUCUMOCTh OT 00Bb&Ma HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJIECHUS B )KUJKOCTH.

BrnaxxaocTts Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucraimuyeckue u amopdHbie Teaa. AHU30TPONUS CBOMCTB KPUCTAJIIIOB.
[InaBnenue u kpucrauMzauus. Y aenpHas TerioTa niaasieHus. Cyonumanus.

Hedopmaruu tBEpAOro tena. Pactsokenne u cxartue. Cosur. Moayns FOnra. Ilpenen
yOpyrux aedopmaruii.

TennoBoe paclIMpeHue KUIKOCTEH U TBEPIBIX TeJ, 00BEMHOE U JUHEHHOE paCUIUpEHHE.
AHrapMOHHM3M TEIUIOBBIX KOJEOAHUN YacTHUIl BEIECTBA KaK IMPUYMHA TEIJIOBOI'O PAaCHIMpPEHUs
Ten (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue sHEprUM B (Pa30BBIX MEepeXoax.

YpaBHeHHE TEIUIOBOTO OallaHca.

[ToBepxHocTHOE HaTsKkeHUe. KoaduiueHT noBepXHOCTHOrO HaTshkeHUs. KanuspHbie
ABJIEHU. /{aBleHre 110 UCKPUBIEHHOM MTOBEPXHOCTHIO xKuaKkocTH. Dopmyina Jlarmaca.

TexHudeckue YCTpOMCTBA M TEXHOJIOTUYECKHE IIPOLIECCHI: KUAKUE KPUCTAJUIbI,
COBPEMEHHBIE MATEPUAJIBI.

Yuenuueckuii sxcnepumenm, nadoopamopunvie padomvl, npaKkmukym (6HeypouHan
0esameyibHOCHLD).

N3yuyeHne KanUIIpHBIX SBJICHUMN.

N3mepenne ko3¢ puiineHTa noBepXHOCTHOTO HATSXKEHUST BOJIBI.

N3mepenune moayns FOura.

Pasnen 4. DaekrpoanHaMuka.

Tema 1. dnexmpuueckoe noe.

OnexTpu3anus Tea U e€ MposBIEHUs. DJIEKTpUUecKHuil 3apsan. JIBa BHIa 3JE€KTPUUECKUX
3apAnoB. [IpOBOAHMKH, AMAIEKTPUKH M MOJYIPOBOJHUKH. ODJIEMEHTAPHBIN 3JIEKTPUUYECKUN
3apsd. 3aKOH COXpaHEHUs JIEKTPUUECKOr0 3apsija.

B3aumonelicteue 3apsnoB. Toueunsle 3apsaasl. 3akoH Kynona.

OnekTpruueckoe nose. Ero nefcTere Ha 3JeKTpUIEeCKUe 3apsibl.

Hanpsokénnocts  snektpudeckoro mnoss. [IpoOubiit 3apsin. Jlunum Hanpsk€HHOCTH
AIIEKTPUYECKOTO 1oJist. OQHOPOIHOE INEKTPUUECKOE TTOJIE.

IToTeHIIManbHOCTD AIEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh NMOTEHIMANIOB M HaIpPsKEHUE.
IlotenumanpHass  3HEprus  3apsga B DIJIEKTPOCTaTUYECKOM  IIOJIE. ITorenuman



JNEKTPOCTATHYECKOTO MOojsd. CBA3b HANPSHDKEHHOCTH IOJIA M PA3sHOCTH TOTEHUUAIOB IS
AJIEKTPOCTATUYECKOTO MOJIS (KaK OJHOPOIHOTO, TAK U HEOTHOPOIHOTO).

[TpuHIUII CynIEPIO3ULIMY DIIEKTPUYECKUX ITOJIEH.

[Tone Toueunoro 3apspa. Ilonme paBHOMepHO 3apsbkeHHOM cdepsl. Ilone paBHOMEpPHO
3apspkeHHOro 1o o0wbéMy mapa. Ilone paBHOMEpPHO 3apsKEHHOM OECKOHEUHOW IJIOCKOCTH.
KapruHbl TMHUN HANPSIKEHHOCTU ITUX I1OJIEH U SKBUIIOTEHIUAIbHBIX IIOBEPXHOCTEN.

[IpOoBOAHMKY B 3JIEKTPOCTATUYECKOM IOJIE. Y CJIOBHE PABHOBECHS 3aps10B.

JIM3IIEKTPUKH B JIEKTPOCTaTUYECKOM IToJIe. JIMaNeKTpUYeCcKas IPOHULAEMOCTD BEIIECTBA.

Kongencarop. DneKTpo€MKOCTh  KOHJEHCATopa. DneKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCATOopa.

[TapannenpHOoe  coeauHeHWe  KoHAeHcaTopoB.  IlocnenoBarenbHoe — coeMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

JBr>KeHUE 3apsKEHHOW YaCTULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IOJIE.

TexHuyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: 3JIEKTPOCKOIN, 3JIEKTPOMETD,
AIEKTPOCTaTUYECKas 3alllUTa, 3a3eMJICHIE SIEKTPOIIPHUOOPOB, KOHACHCATOPHI, reHepaTop Ban ne
I'paada.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomvl, npakmuxym (6HeypouHas
oesamelbHOCHb).

N3mepeHne HanpsKeHUs! BBICOKOBOJIBTHOTO UCTOUHHUKA.

N3yueHue nmpoleccoB 3apsAKu-pa3psaaKkd KOHJIEHCATOPA.

N3yuenune »nekTpoHHOTO U 1M poBOTO ocumuiorpada.

Tema 2. Illocmoannwiil 31eKmpuydecKuil mox.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus CcyniecTBOBaHHS IOCTOSHHOTO JJIEKTPUUECKOTO TOKa. VICTOYHMKHM TOKa.
Hampsoxkenne U u 31C é&.

3akon OMa a1 yyacTKa Lemnu.

ONEKTPUYECKOe  CONPOTHUBIIEHHE.  3aBUCHUMOCTb  COINPOTHUBIIEHUS  OJHOPOIHOIO
IIPOBOJHMKA OT €ro JUIMHBI U IUIOUIAJA IIONEPEYHOr0 CEYEHUsS. Y EIBHOE CONPOTHUBIICHUE
BEIIECTBA.

[TocnenoBarenbHOe, NapauIeIbHOE, CMEIIAHHOE COEAUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JIenna.

MOoIIHOCTb 3JEKTPUUECKOT0 TOKA. TerioBasi MOLIHOCTb, BbIIEIsieMasi Ha PE3UCTOpeE.

OJIC u BHYTpeHHEE CONMPOTHUBJIICHHE HCTOYHHMKA ToOKa. 3akoH Owma i TOJHOM
(3aMKHYTOM) 37eKTpUUecKoil nenu. MoIHOCTh HCTOYHMKA ToKa. KopoTkoe 3amMbIkaHue.

KonzaeHncarop B 11enu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpPONMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETD,
peocTar, CYETUHK MIEKTPUIECKON SHEPIHH.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomvl, npakmuxym (6HeypouHas
0essmeyibHOCHLD).

W3yueHne nCTOYHMKA TOKA.

HccnenoBanue BOJIbT-aMIIEPHON XapaKTEPUCTUKH JIAMITbl HAKAJTUBaHUSI.

Tema 3. Toku 6 paznuunslx cpeoax.



DnekTpuyeckas MPOBOAMMOCTh pA3IMYHBIX BEHIECTB. OJEKTPOHHAS IMPOBOJUMOCTD
TBEPABIX  METAUIOB.  3aBUCUMOCTH  CONPOTHBJICHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXIpoBOAUMOCTb.

DJIEKTpUYECKUH TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAUMOCTh MOJYIPOBOIHUKOB.
CgoiictBa p—Nn-nepexona. [1oxynpoBoHUKOBBIE TPHOOPHI.

DNEKTPUYECKUH TOK B JIEKTPOJIMTAX. DJIEKTPOIUTUYECKAS TUCCOLMALUA. DIJIEKTPOJIU3.
3akonbl Dapajes s AJIEKTPOIn3a.

OneKTpuuecknii TOK B Tra3ax. (CamMOCTOATENbHBIH M HECAMOCTOSITEIBHBIM pa3psl.
Paznuunble TUIIBI CAMOCTOATENBHOTO paspsaaa. Monnus. 1lnaszma.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: Ta3opa3psaHble JIaMIIbI,
JJIEKTPOHHO-Ty4YeBasi TpyOKa, MOIYMPOBOJHUKOBBIE MPUOOPHI: AMOM, TPaH3UCTOP, (HOTOAUO,
CBETOJIMOJ, TallbBaHWKA, paUHUPOBAHWE MEAM, BbIIUIABKA AQJIIOMHHHS, OSJCKTPOHHAS
MHUKPOCKOIIHUS.

Yuenuueckuit sxcnepumenm, nabopamopmnvie padomwvl, npaxmukym (6HeypouHas
0esameyibHOCHLD).

DIIEKTPONIH3.

W3mepenue 3apsia 0JHOBAJIEHTHOIO HOHA.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJIA.

Du3n4ecKuil MPaAKTUKYM.

CniocoObl u3Mepenus GU3NMYECKUX BEJIMYMH C HCIOIb30BAaHHUEM aHAJIOTOBBIX U IHU(PPOBBIX
U3MEPUTEIIbHBIX TMPUOOPOB U  KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  Hu3MepeHud  (usmueckux BenuuuH. OIleHKa TpaHUIl
MOTPEIIHOCTEH.

[IpoBeneHNe KOCBEHHBIX HW3MEPEHHM, UCCIEJOBAaHUA 3aBHUCHUMOCTEH  (pu3mueckux
BEJIMYMH, MPOBEPKA MPEMIOKEHHBIX TUIOTE3 (BHIOOp M3 pabOT, OMUCAHHBIX B TEMAaTUYECKHUX
paznenax «Y4eHUuecKuid SKCIIEpUMEHT, J1a0opaTOpHbIE pabOThI, MPAKTUKYM»).

MexnpeaMeTHble CBA3H.

Uzydenue kypca ¢usuku yriyon€HHoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS ¢ YYETOM
COJIEPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMd MaTEeMaTUKH, OHOJIOTHM, XWUMUH,
reorpaduu U TEXHOJIOTHH.

MesicnpeOmemuvie nonamus, C6A3AHHbBIE C UFYUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
sBIIEHUE, Hay4yHbIH (pakT, rumores3a, (Qu3uveckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHNE, MOJIEIb, U3MEPEHHE, MOTPEITHOCTH U3MEPEHUM, N3MEPHUTEIIbHBIC
npuOopsbl, udpoBas 1adopaTopusl.

Mamemamuka: pelnieHne cucTeMbl ypaBHeHMid. JluHeliHas ¢yHknms, mnapadona,
runepOona, ux rpaduku u cBoicTBa. Tpuronomerpuyeckue GyHKIUN: CHHYC, KOCUHYC, TAHTE€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. BEKTOphl M MX MPOEKIMH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

Bbuonozusa: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysusi, ocMoc, TeII000MeH
JKUBBIX  OpPraHMW3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPY’KAloIIeW  Cpelbl,  yTHIM3alus
OMOOPTaHMYECKOTO TOILIMBA JUISl BHIPAOOTKU «TEIUIOBOW» W JJIEKTPOIHEPTHUH, TTOBEPXHOCTHOE
HaTsDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, STIEKTPUUECKUE SBICHHS B )KHBOM MPUPOJIE.

Xumua: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE AaTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, MoJyYeHne HAHOMATEepPUaJoB, TEIUIOBbIE CBOMCTBA TBEPABIX TN, KUAKOCTEN U



ra3oB, JKUIKHUE KPHUCTAUIBL, DSJCKTPUYECKHE CBOHCTBA METAJUIOB, AJIEKTPOJIHTHYECKAsS
aucconuanus, raJibBaHuKa, 3JICKTPOHHAsI MUKPOCKOIIHA.

T'eocpagpua: BnaxxHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozusn: npeoOpa3zoBaHue IBUKCHUN C HCIIOJb30BAaHHEM MEXaHHU3MOB, YUET CyXOro U
KHUJIKOTO TPEHUS B TEXHHKE, CTAaTHYECKWE KOHCTPYKIMU (KPOHINTEHH, penérdarsie
KOHCTPYKIIMHU ), UCTIOJIb30BAHUE 3aKOHOB COXPAHEHUS MEXaHUKU B TEXHUKE (THPOCKOII, BOJIOMET
U JIpyrue), IBUraTellb BHYTPEHHETO CropaHus, mapoBas TypOHHA, OBITOBOW XOJIOAWIBHUK,
KOH/IUIIMOHEP, TEXHOJOTMH IIOJIyYEeHHS COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIE
HAaHOMATEPHAJIOB, W  HAHOTEXHOJIOTWMH,  OJEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPOTIPUOOPOB, Ta30pa3PsTHBIC JTAMITBI, TOTYITPOBOHUKOBBIC IPUOOPHI, TATbBAHUKA.

11 KUIIACC

Pa3znea 4. diiekTpoguHaMuUKAa.

Tema 4. Macnummnoe noie.

B3aumoneiicTBue MOCTOSIHHBIX MarHUTOB M IPOBOJHUKOB C TOKOM. MarHutHoe MoJe€.
BexTtop marauTHOM MHAyKUuu. [IpuHIMI cynepno3unuy MarHUTHBIX NoJied. JINHUKM MarHUTHON
WUHIYKIHH.

MarautHoe 1oJjie IPOBOJAHMKA C TOKOM (IIPSIMOIO MPOBOJHHUKA, KAaTyIIKHM M KPYTrOBOI'O
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb.

Cuna Jlopenna, e HampaBieHHE WM MOXYJb. JIBH)KEHHE 3apsyKEHHOW YacTULbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenua.

MaruutHoe nosje B BeuecTse. @eppoMarHeTuky, napa- U IMaMarHeTUKH.

TexHnyeckue ycTpoOMCTBA M TEXHOJIOTMYECKUE IPOLIECCH: IPUMEHEHHUE ITOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUIaTeNb SKOOM, YyCKOpUTENIN
3JIEMEHTApHBIX YaCTHII.

Yuenuueckuii sxcnepumenm, nadoopamopuvie padomuvl, npaKkmuxkym (6HeypouHa:
0esameyibHOCHLD).

N3yuenue mporecca Bo30yXICHHS U 3aTyXaHUs TOKA B KaTYIIKE HHIYKTUBHOCTH.

TpyOxka Ileppena.

Cuua Jlopenna.

Omnpenenenne yneapHOro 3apsaa dJI€KTPOoHa.

Tema 5. dnexmpomazHumnan uHOYKYUs.

SBnenue snexTpoMarHuTHOM MHAYKIUH. [loTOok BekTOopa MarHuTtHOM MHAYKIMH. DJ1C
MHAYKIMU. 3aKOH 3JIEKTpOMarHUTHOM uHAykuun Papanes. BuxpeBoe ayieKTpuyecKkoe IoJie.
Toxku dyko.

O/1C nHAYKIMH B IPOBOJHUKE, IBHKYIIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

WupyktuBHocTs. Karylika WHAYKTUBHOCTHM B I€NHM IOCTOSIHHOTO TOKa. SIBieHue
camouHaykiuu. 9J1C caMOMHAYKIHN.

OHeprus MarHUTHOT'O TOJIS KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuuyeckue yCTpPOHWCTBA U TEXHOJIOTMYECKHME MPOLECCHl: HWHAYKIMOHHAS II€Yb,
COJICHOM /I, 3aIIMTA OT 3JIEKTPU3ALMH TEN IIPU IBUKEHUU B MATHUTHOM I10JI€ 3€MJIH.



Yuenuueckuit sxcnepumenm, nadoopamopunsvie padomvl, npaKkmukym (6HeypouHas
0esameibHOCHLD).

3aKOH AJEeKTpoOMarHuTHOW nHAyKuKu dapanes.

Pa3pen 5. Kojie6anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOAHBIE KOTEOAHMS.

[apmonnueckue  konebanusi. KuHemarmueckoe W JAMHAMHYECKOE  ONHMCAHUE.
DOHepreTuyeckoe ONHUCaHWE (3aKOH  COXpPAHEHHS  MEXaHMYeCKOW sHepruu). BeiBox
JTUHAMHYECKOTO OMHCAHUSA TapMOHMYECKUX KOJNeOaHMM W3 HX DHEPreTHYeckoro u
KMHEMaTUYECKOTO OIIMCAHMS.

Ammuntyna u (asza koneGanuii. CBsI3b aMIUIMTYAbl KOJeOAHUH MCXOAHON BETUYMHBI C
aMIUIUTYAaMU KoJieOaHui €€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yactota konebanuid. [leprnoa Maabix CBOOOAHBIX KOJIEOAHUI MAaTEMaTHYECKOTO
MmasiTHHKA. [leprnos cBOOOAHBIX KOJIeOaHUH MPY>KUHHOTO MAasTHUKA.

[TonssTue o 3aryxatouux KosieOaHusix. BolHykxaeHHble KoneOaHus. Pe3onaHc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHnus Ha BUJ PE30HAHCHOM KPUBOW. ABTOKONIECOAHHUS.

TexHu4eckue yCTpONCTBa M TEXHOJOTMYECKHE IPOLECChl: METPOHOM, 4Yachl, Kaueiw,
MY3BbIKaJIbHBIE HHCTPYMEHTHI, ceiicMorpad.

Yuenuueckuii Ixkcnepumenm, nadoopamopuvie padomvl, npaKkmuxym (6HeypouHan
0esameyibHOCHLD).

W3mepenue nepuoia cBOOOAHBIX KOJIeOaHUN HUTSHOTO U IPYKUHHOTO MasiTHUKOB.

N3ydeHue 3aKOHOB ABM)KEHHUS TENa B X0/I€ KOJIeOaHUH Ha yIIpyroMm MojBece.

N3ydeHue NBUKEHUSI HUTSHOTO MasTHUKA.

[IpeoOpazoBaHue YHEPTHH B MPY>KUHHOM MAasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYAbI 3aTyXaOLMX KOJIeOaHUH.

WccnenoBanue BRIHYKIEHHBIX KOJIEOAHUH.

Tema 2. dnekmpomaznummnsie Ko1edanus.

Kone6arenbubiif koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATBHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBs3p aMIUIUTYABI 3apsja KOHAEHCATOpa C
aMIUIUTY0N CHIIBI TOKA B KOJIEOATEIIbHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUHU B UACATLHOM KOJe0aTelIbHOM KOHTYpE.

3aryxaromue JJIEKTpOMarHuTHbIE KoJieOaHus. BBIHYXIEHHbIE 3JIEKTPOMArHUTHBIC
KoJie0aHusl.

IlepemeHHBII TOK. MONIHOCTH NEPEMEHHOIO TOKAa. AMIUIMTYAHOE W JACUCTBYIOLIEE
3HauUEHUE CUJIbI TOKA M HANPSKEHUS TIPU pa3aIMdHON popMe 3aBUCUMOCTH IIEPEMEHHOT0 TOKA OT
BpPEMEHH.

CuHycoulanbHbIN IEPEMEHHBIN TOK. Pe3ucTop, KOHIAEHCATOp U KaTylIKa UHIYKTUBHOCTU
B LIENU CUHYCOUIaJIbHOTO MEPEMEHHOTr0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHUH.

Wneanpubiii Tpancopmatop. [IponsBoacTBo, nepenada U mMoTpeOIeHUE IIEKTPUISCKOM
DHEPIHH.

OKOJIOTUYECKUE PHUCKU IIPU MPOU3BOJCTBE 3JIEKTpOodHEpruu. KynbTypa ucnoiab3oBaHuUs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HMU.

TexHu4eckue yCTpPOMCTBA W TEXHOJIOTMYECKHE IIPOLECCHI: AJIEKTPUYECKUN 3BOHOK,
TeHEpaTOp NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIlepeiay.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomvl, npakmuxym (6HeypouHas
0esimelbHOCHLb).



N3yuenne konebaTeabHOro KOHTypa

HccnenoBanue NEPEMEHHOIO TOKA YEpe3 IOCIEN0BATEIbHO COEAMHEHHBIE KOHIEHCATOD,
KaTyIIKy U PE3UCTOP.

HaOnronenue 31eKTpOMarHUTHOrO Pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IENH IEPEMEHHOI'0 TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAHUNHbBIE 60IHbI.

MexaHuueckue BOJIHBI, YCJIOBHUS HX pacrpocTpaHeHus. [lonepeunble W IpOJOJIbHBIE
BoJIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs U AjauHa BOJIHBL. CBOMCTBA MEXaHUYECKUX BOJIH:
OTpakeHHe, IpeloMIIeHUe, UHTephepeHIs U AU(paKIIHsL.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

[IymoBoe 3arpsi3HEHHE OKPYIKAIOLIEH Cpeibl.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3IIyYEHUs JJICKTPOMAarHUTHBIX BOJIH. B3anMmuas
OpHUEHTALMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJIH:  OTPaXEHHE, MPEIOMIICHHE, IOJSpU3aLus,
uHTEephEepeHIHs U AU(PAKITHSL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpyMeHEHME 31EKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOLIeH cpeibl.

TexHnyeckue ycCTpoiiCTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIC MHCTPYMEHTHI,
panap, paguonpuéMHHK, TeleBU30p, aHTeHHa, TenepoH, CBU-meub, yabTpazByKoBas
JUAarHOCTHKA B TEXHUKE U MEJIULIUHE.

Yuenuueckuit 3xcnepumenm, nadopamopmuvie padomvl, NPaKmukym (6HeypouHas
0esamesibHOCHLD).

N3y4eHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHnue pacripocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

[Tonsipu3anus 3I€KTPOMArHUTHBIX BOJIH.

Tema 4. Onmuka.

IIpssMONMHENHOE pacpOCTpaHEHHUE CBETa B OJHOPOIHOM cpene. JIyd ceera. TodeuHbI
HCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHbI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUN B IIIOCKOM
3epkane. Chepuueckue 3epkaia.

[Ipenomnenue cBeTa. 3akOHBI MpeJOMJECHHs cBeTa. AOCOMIOTHBIA IOKa3aTellb
npenomiieHusi. OTHOCUTENbHBIN IMOKa3aTenab mnpenomieHus. [1oCTOSHCTBO 4acTOThl CBeTa U
COOTHOILIEHHUE JUIMH BOJIH INPH IMEPEX0/ie MOHOXPOMAaTUYECKOr0 CBETa 4Yepe3 I'paHully pasjeia
JIByX ONTHYECKUX CPEZ.

Xon nyuelt B npusme. ucnepcus csera. CliokHBINH cocTaB Oenoro ceera. L[Ber.

[TonHoe BHyTpeHHEe oTpakeHue. IIpeenbHbIil yroi MoIHOro BHYyTPEHHET0 OTPasKEeHUSI.

Cobuparonue W pacceuBarouie JHUH3bL. ToHKas JuH3a. DOKYyCHOE pacCcTOsSHUE U
ONTHYECKasl CHUja TOHKOM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHUS TOHKOH cepudeckoi
JIMH3BI OT €€ TEOMETPUH U OTHOCUTENIBHOTO MOKa3aTesl IPEIOMIICHUS.

®opMyia TOHKOM JIMH3BL. Y BEIUYEHHE, 1TaBAEMOE JIMH30M.

Xoz nmyya, IpOoLIEIIIEro JIMH3Y MO/ POU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKON OCH.
[TocTpoenne n300pakeHUH TOUKH U OTpe3Ka MPSMON B COOMPAIOIIUX U PACCEUBAIOIIMX JIMH3aX
U UX CUCTEMaX.

OnTuueckue npudopsl. Pazpemaromias cnocoOHocTs. ['11a3 kak onTuyeckas cucrema.



[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBast ontuka. Wutepdepenuus cBera. KorepeHTHbIE HMCTOYHHKH. Y CIOBUS
HaOJIOZIEHNUsT MAaKCMMYMOB M MHHMMYMOB B HMHTEPQEpPEHIMOHHON KapTUHE OT JBYX
KOT€PEHTHBIX UCTOYHHUKOB. [IpuMeps! KilaccHYecKuX MHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JludpakunonHas pemérka. YciaoBHe HAOMIOJAEHHUS IJIABHBIX
MaKCHUMYMOB IpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha IU(PAKIIHOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHnyeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHL: OYKH, JyIa, IIEPUCKOIL,
¢doroanmnapar, MHUKPOCKOI, IPOEKLUHOHHBI ammapaT, MPOCBETIEHUE OINTUKH, BOJIOKOHHAs
OITHKA, TU(PPAKIUOHHAS PEHIETKA.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomuvl, npakmuxym (6HeypouHas
0esamesibHOCHLD).

N3mepenue GpoKyCHOro pacCTOSIHUS JIMH3.

W3yueHne 3aKOHOB OCBEIIEHHOCTH € TIOMOIIBIO (POTOIIEMEHTA.

W3mepenue UTMHBI CBETOBOM BOJHBI ¢ TOMOIIBIO TU(DPAKIIHOHHON PEHIETKH.

M3mepeHue MUPUHBI eI 0 AU(PPAKIIMOHHONW KapTHUHE.

M3mepenue nokasaress npeaoMIIeHUs.

N3yuenne naTepepeHIny CBETa MPH OTPAKECHUH.

HnTepdepomerp MaiikenbcoHa.

Pa3znen 6. OcHOBBI crienMaJIbLHOH TEOPUH OTHOCUTEIHLHOCTH.

I'paHunel NPpUMEHMMOCTH KJacCHMUecKOM MexaHuku. [locTynarsl cnenuanpHOW Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHU U COKpAlLlEHUE
JUIMHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENSTUBUCTCKOM YaCTHIIbl. DHEPrUs MOKOSL.

TexHnyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLECCHl: CIYTHUKOBBIE NPUEMHUKH,
YCKOPHUTENH 3apsKEHHBIX YaCTHII.

YyeHnueckuil SKCIIEpUMEHT, JIabopaTOpHbIE PadOThI, MPAKTUKYM.

OmnpeneneHre UMIyJabca U SHEPTrUU PEISITUBUCTCKUX YacTUIl (MO ¢gororpapusiM TPEeKoB
3apsHKEHHBIX YacTUI] B MAHUTHOM IIOJIE).

Pa3nea 7. KBantoBasi pusuka.

Tema 1. KopnyckynapHuo-6011086011 Oyaausm.

PaBHOBecHOE TemoBOEe wu3NMydeHHE (M3IyueHHEe aOCONMIOTHO YEpPHOro Tefa). 3aKoH
cMmenienus Buna. I'unoresa Ilnanka o xBaHTax.

@DOTOHBI. DHEPTrHs U UMITYJIbC (POTOHA.

®oroaddext. Onpitel A. I'. CroneroBa. 3akoHs! poToddhdexra. YpaBHeHne DiHIITEHHA
st hotorpdexra. «KpacHas rpanuia» hotodddekra.

JlaBnenue cBera (B YacTHOCTH, JaBJIEHHME CBeTa Ha aOCOJIOTHO TOIJIOLIAIOIIYI0 U
abCcoOTHO OoTpaskarollyto noBepxHocTh). OnbiTh I1. H. JleGenena.

BonnoBeie cBoiicTBa yactun. BomHel ne bpoia. JliimHa BonHBl ne bpoins u pa3mepsl
o0jmacTu  JOKanM3alMM  JBUWXKyIIeHcs 4vacTuibpl. KopmycKysiaspHO-BOJHOBOW  Tyallu3M.
Judpakius 3JeKTPOHOB Ha KpUCTaIax.

Criermnduka n3mepenui B Mukpomupe. CootHolenus HeornpeaenéuHoctei I elizendepra.



TexHuueckue ycTpoilcTBa M TEXHOJIOTMYECKHE IPOLECCHI: CIIEKTPOMETP, (POTORIEMEHT,
¢doTonaTunK, TYHHEIBbHBIH MUKPOCKOII, COJIHEYHAasi OaTapesi, CBeTOIUO/.

Tema 2. @usuka amoma.

OmnbITHI IO UCCIIEIOBaHUIO CTpOoeHUs aToMa. [lnanerapnas mozens atoma Pesepdopaa.

[Toctynarsl bopa. M3nydyenue u noriouieHne (OTOHOB NPH MEPEXOJE aTOMa € OJHOIO
YPOBHS 3HEPTUU Ha APYTOH.

Bunpb! ciektpoB. CrekTp ypoBHEH 3HEPIHM aToMa BOAOPOa.

CnioHTaHHOE U BBIHYKJIEHHOE H3JTydyeHue cBeTa. Jlasep.

TexHHYecKkne yCTPOHMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CHEKTPAJIBbHBIA aHaIu3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomuvl, npakmuxym (6HeypouHas
0esamesibHOCHLD).

W3y4eHne ciekTpoB HCTOYHUKOB CBETA.

Tema 3. Qusuka amomHo20 A0pa u 371eMeHMAPHBLIX YACHUY,.

Hyxnonnas moxens sanpa I'eiizendepra—MBanenko. 3apsina sapa. MaccoBoe 4mciio sipa.
N3oTomnsl.

PapgnoaktuBHOCTh. Anba-pacnaj. DJIEKTPOHHBIA U MMO3UTPOHHBINA OeTa-pacnaz. ['amma-
U3JIy4YCHHE.

3aKOH paJUMOaKTHBHOrO pacnaaa. PaavoaktuBHble u30TONbl B mpupoge. CoiicTBa
VMOHM3UPYIOLIETO U3IIy4eHHs. BiusHue paguoakTUBHOCTH HA KUBbIE OpraHu3Mbl. ECTeCTBEHHBIN
¢doH uznydenus. Jlozumerpusi.

DHeprusi CBSI3M HYyKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

Anepubie peakuuu. Jlenenne wu cuHte3 snep. SAnepHsie peakropbl. IIpobGiemsl
YIPAaBIAEMOr0 TEPMOSACPHOIO CHHTE3a. OKOJIOIMYECKHE AaCIEKTbl pPa3BUTUSA  sIEPHOMU
JHEPreTHKHU.

Meroasl perucTpalvy U UCCIEA0BAHNS JIEMEHTAPHBIX YaCTHULL.

DyHIaMEeHTaIbHbBIE B3aUMOJCHCTBUA. baprnoHbl, ME30HBI M JEeNTOHBI. [IpenacraBiienue o
CranpaptHoil Moaenu. KBapk-TirooHHast MOZJENb apOHOB.

®usnka 3a npeaenamu CtannapTHON Mojenu. TEMHass MaTepust U TEMHasi SJHEPIHsL.

EnuHcTBO Qu3nyeckoil KapTUHBI MUpa.

TexHudeckue yCcTpoucTBa M TEXHOJIOTMYECKHE MPOLECCHI: JO3UMETp, Kamepa BuibcoHa,
SJIEpHBIA  PEaKkTop, TEPMOSIIEPHBIM peakTop, aromMHas Oom0a, MAarHHUTHO-pE30HaHCHAs
TOMOTpadus.

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKH.

Ortanbl pa3BUTUs acTpoHoMuu. llpukiiagHoe ¥ MHPOBO33pPEHUECKOE 3HAUYEHHE
acTpoHOMHMH. IIpUMEHMMOCTb 3aKOHOB (U3UKU Ui OOBSCHEHHS MPUPOIBl KOCMHUYECKHX
00BEKTOB.

Mertonbl acTpoHOMHYECKHX uccienoBaHuil. COBpEeMEHHbIE ONTHYECKHE TEJIECKOIIbI,
pasnoTeNecKoNbl, BHeaTMOc(hepHas acTpOHOMHUSL.

Bun 38é3nH0r0 HebGa. Co3Be3nus, sipKue 3BE3/IbI, MJIAHETHI, UX BUAUMOE JBIKEHUE.

Conneunas cucrema.

Comnrie. Conaeunast akTHBHOCTh. McTtounuk sHepruu ComnHIa U 3BE31.

3BE31bl, WX OCHOBHBIE XApPAKTEPUCTHKU. Jlmarpamma «CHEKTpaJbHBIA Kjacc —
CBETUMOCTB». 3BE3/Ibl IJIABHOM MOCIIEI0BATEIBHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTb» AJIs
3BE3] IJIABHOM  IOCJIENOBAaTENbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE
MPEJICTaBICHUSI O MPOUCXOXKAEHUH U 3BoMIOIMK CoJHIIA U 3BE3/. DTalbl )KU3HU 3BE3.



Muineunsiii [1yTe — Hamia I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnst
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Paz6eranmwe ramaktuk. Teopus
bonbuoro B3psiBa. PenukTOBOE U3IyUYCHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUH.

Du3n4ecKuil NPAKTUKYM (6HEYPOUHAA 0eAmEeIbHOCHY).

Crioco0b! n3MepeHus (pU3NYECKUX BEIMYUH C UCIIOJIb30BAaHUEM aHAJIOIOBBIX U LU(POBBIX
U3MEPUTENIBHBIX NPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (Qu3uueckux BenuuuH. OleHKa TpaHuIl
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEPEHMH, HCCIENOBAaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, IIPOBEpKa MPEUI0KEHHBIX T'UIoTe3 (BbIOOp M3 paboOT, OMUCAHHBIX B TEMATUYECKHUX
pazzenax «Y4eHUYeCKUi SKCIIEPHUMEHT, Ja0opaTopHbIe paboThl, TPAKTUKYMY).

O0o0maroniee NnoBTOpPEeHHeE.

OO6oOueHne W cucTeMaTH3alUsl  COJAEpKaHMsl  pas3fenoB  Kypca «MexaHukay,
«MonexynspHas Qu3MKa U TEPMOJUHAMUKA», «DIEKTpoauHamuka», «KoaeGaHus ¥ BOJIHBIY,
«OCHOBBI  CHENMATBLHON TEOPHH OTHOCUTENBbHOCTHY, «KBaHTOBas Qusmuka», «IIeMEHTHI
ACTPOHOMHUHU U aCTPOPUUKI.

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHON U
ITHYECKOW cdepax AeATeNIbHOCTH 4YeJIOBeKa, pPOJib M MeCTO (PU3MKM U acCTPOHOMHUHM B
COBPEMEHHOM HAy4yHOM KapTHMHE MHpA, 3HAYECHHUE OIMCATEJIBHOW, CHUCTEMAaTU3UPYIOLIEH,
OOBSICHATEIBHOM M MMPOTHOCTHYECKON (DYHKIMIA (pU3HUecKOr TEOpHH, pOib (PU3UIECKON TeOpruu
B (popMUPOBaHUM MpEACTaBICHUN O (PU3NUECKON KapTUHE MHMpa, MECTO (PU3UUYECKON KapTHUHBI
MHpa B 00ILEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IPEICTABICHUN O IPUPOJE.

MesknpeameTHbie CBSI3H.

N3yuenne kypca pusuku yriayOn€HHOro ypoBHs B 11 Kimacce oCcymiecTBIsSETCA ¢ YU4ETOM
COJIepXKATENbHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesxicnpeomemmnvie nonamus, C6A3aHHbBlE C UFYUEHUEM MEMO006 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIETIMPOBAaHUE, MOJEIb, U3MEPEHHE, IOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbHBIE
npubopsl, nudposas 1adoparopus.

Mamemamuka: penieHre cucteMbl ypaBHeHUI. Tpuronomerpuueckue QyHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI€HC, OCHOBHOE TPUTIOHOMETPUYECKOE TOKIECTBO. BEKTOphl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOK€HHE BEKTOpOB. IIpoM3BOJHBIE 3JIEMEHTApHBIX (DYHKIMH.
[Tpu3Haku o100 TPEYTrOJIbHUKOB, ONpeAeIeHNE TIOMAAN TUNIOCKUX GUTyp U 00bEMa Tell.

buonozua: snekrpuueckue SBICHMS B KUBOM mpupoje, KoseOaTellbHble IBHKEHUS B
KUBOM  TpHUpOJE,  DKOJOTHYECKHE  PHUCKM  TpPU  TMPOU3BOJACTBE  DIIEKTPOIHEPTHUH,
IIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY)KAIOWIEH Cpelpl, YJIbTpPa3ByKOBas JAMArHOCTHKA B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOH NMPUPOJE.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KpPUCTAJTIMYECKas CTPYKTypa TBEPHABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOHN peIETKH, CIIEKTPaIbHbIN aHAIN3.

T'eozpaghua: maruuTHBIE TONIOCA 3€MIIM, 3aJIe)KW MAarHUTHBIX PYZ, (OTOCHEMKA 3EMHOM
MOBEPXHOCTH, ceiicMorpad.



Texnonozua: NpUMEHEHNE MOCTOSHHBIX MarHUTOB, HJIEKTPOMAarHUTOB, JIEKTPOABUTATENb
ﬂKO6I/I, réeLeparop IMnEpeMCHHOIO TOKa, HWHAYKIMOHHAsA TIIC4Yb, JIMHUH SJICKTPOIICpCaay,
AIIEKTPOABHUraTeNb, pajxap, paaAUONPUEMHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meub,
yJIBTpa3ByKOBas JUAarHOCTHKa B TEXHUKE, IPOCKIMOHHBIA ammapar, BOJIOKOHHAs OITHKA,

CoJHeyHasl OaTapesi, CIIyTHUKOBbIE IIPUEMHUKH, SJI€pHAsi SHEPIeTUKA U HKOJIOTUYECKUE aCIIEKThI
€€ pa3BUTHS.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMAJIMUHOCTHBIE PE3YJIBTATEI

JIMHHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUS yueOHOro mpeamera « PU3uKay JOIKHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULMUEH JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTAlUi, IO3UTHUBHBIX BHYTPCHHHX
yOeXIeHU, COOTBETCTBYIOIUUX TPAJULHOHHBIM IIEHHOCTAM POCCHHMCKOro  OOILEeCTBa,
pacIIupeHNe KU3HEHHOIO OIBITA U OIBITA AEATEIbHOCTH B IPOLIECCE PEaIu3aluyd OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPakKIAHCKOI0 BOCIIMTAHMSA:

e CchOPMHUPOBAHHOCTh TI'PAXJAHCKONW MO3MLUU OOYydYarollerocss Kak akKTUBHOIO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I11eCTBa;

® [IPUHATHE TPAJULMOHHBIX OOILIEUEIOBEYECKUX I'YMAaHUCTUYECKUX U IEMOKPATHYECKUX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpECcaxX IPa’kAaHCKOI0 OOILIEeCTBa,
y4acTBOBaTh B CaMOYIPaBICHUU B 00pa30BaTeIbHON OpraHU3aluy;

® yMEHHME B3aMMOJEICTBOBATH C COLMAIbHBIMA HMHCTUTYTAMH B COOTBETCTBUU C MX
(GYHKUMAMU ¥ Ha3HAUEHUEM;

® TOTOBHOCTb K 'YMAaHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUSA:

e cOpMHPOBAHHOCTH POCCUNCKOM IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHHUE K IOCYyJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSAM POCCHMCKHX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

e c(opMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOI0 IIOBE/ICHUS;

e CrnocoOHOCTh OLIEHWBAaTh CUTyallMl0 W TNPUHUMAaTb OCO3HAHHBIE  PpELICHMS,
OPUEHTHUPYSACh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4YHCIE B
JIESITEIbBHOCTH YYEHOTO;

® OCO3HaHME JUYHOI'O BKJIaJa B IOCTPOEHHE YCTOMYUBOTO Oy IyIIEroO.

ICTETHYECKOr0 BOCTIMTAHMSA:

® DOCTETHMYECKOE OTHOUIEHME K MHpPY, BKJIKOYas 3CTETUKY HAy4YHOTO TBOPYECTBA,

npucyliero Gpusnveckon Hayke.
TPYAOBOIO0 BOCIIMTAHMSA:

® UHTEpeC K pa3iuyHbIM cepam MpodecCHOHATBHONW AEATeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (DU3MKOM M TEXHUKOW, YMEHHE COBEPIATh OCO3HAHHBIM BBIOOP Oyay1eit
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHHIO M caMO0Opa30BaHUIO B 00JacTU (PU3UKU
Ha MPOTSHKEHNHU BCEH JKU3HM.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

® copMHPOBAHHOCTH HKOJIOTMUYECKON KYJbTYpbl, OCO3HaHHME IJIOOATBLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

® [UJIJAHUPOBAHUE M OCYLIECTBIICHUE JECHCTBUN B OKPY)KAIOIIEH Cpelle HA OCHOBE 3HAHHUSA
LeJIel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;



pacIIMpEeHHE OMbITa JEATCILHOCTH HKOJOTHYECKOW HAMpaBICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 PU3MKe.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

C(OPMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHHME LEHHOCTH HAYYHOH JEATEIIbHOCTH, TOTOBHOCTh B IPOLECCE H3YYEHUS
(GU3UKM  OCYIIECTBJIATH  TMPOEKTHYIO M  HMCCIEJOBATENbCKYIO0  JESTEIBHOCTD
WH/IMBUIYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHHBePCcAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble JJoruuyeckue JeiicTBUA:

CaMOCTOSTENbHO (OPMYIHUPOBATh U aKTyalIU3UpPOBaTh MpoOIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPECIIATh LENH AeSTeIbHOCTH, 33]]aBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U TMPOTHBOPEYMS B paccMaTpuBaeMbIX (DHU3HMUECKHUX
SIBIICHUSIX

pa3pabaTeiBaTh IUIAaH peHIeHHs NpoOJieMbl C y4€TOM aHalIM3a UMEIOIINXCS
MaTepuaIbHBIX U HEMaTEePUAIbHBIX PECYpPCOB;

BHOCHTb KOPPEKTHUBBI B JEATEIHHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB IIEINISAM,
OILICHUBATh PUCKU MOCJIEICTBUN ACSITEIbHOCTH;

KOOPJMHHUPOBATh M BBINOJIHATE PabOTy B YCIOBUSIX PEAIbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIILJICHUE MTPU PEHICHUH KU3HEHHBIX MPoOIIeM.

Ba3oBrbIe ncciaenoBareanLcKue 1eliCTBUA.

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATHSIMHI U METOAAMH (DU3HIECKON
HaYKH;

BJIQJICTh HABBIKAMH Y4YEOHO-UCCIICOBATEIILCKOM W IMPOCKTHOW JIEATSIILHOCTH B
obnmactu (U3MKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIHHOMY TOUCKY
METOJIOB pEHICHUS 3a7a4  (PU3NISCKOT0 COJICPXKAHUS, TPUMEHEHUIO Pa3IMYHbIX
METO/IOB [TO3HAHUSI,;

BJIQJIETh BUJAAMU JIEATEIHHOCTH IO MOJYYEHHUI0O HOBOTO 3HAHMSI, €r0 WHTEPIIPETALNH,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYAlUsIX, B TOM YHUCIE MPU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBSI3W WM aKTyaJIM3UPOBATh 3aJ]ady, BBIJIBHTATh
rUnoTre’y e€ pelieHus, HaxOAuTh apryMeHThl JUIS JIOKa3aTelbCTBAa CBOMX
YTBEPKJACHHM, 33]1aBaTh TapaMeTPhl M KPUTEPUH PEIICHHUS,

AHAIM3UPOBATh TOJIYYCHHBIE B XOJ€ pCIICHUS 3a7add Pe3yJbTaThl, KPUTHYSCKU
OIICHHBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHECHUE B HOBBIX YCIIOBHUSX;
CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 3a7]a4 B 00Pa30BaTEIbHOMN IeATETHLHOCTH, B
TOM YHUCJIC TIPH U3yYSHUH (PU3UKH;

JIaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIICHUBAThH IPUOOPETEHHBIN OITBIT,

YMETh IMMEPESHOCUTH 3HAHUS 10 (PH3MKE B IPAKTHUECKYIO 00J1aCTh KU3HEICATSIILHOCTH,
YMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIaCTeH;



BBIIBUT'aTh HOBBIC UACH, IIPEJIaraTb OpUriHaJIbHbBIC ITOAXOAblI U PCHICHU A,
CTaBHUTb HpO6J’I€MBI " 3a71a4u, JOITYCKArIHEC aJIbTCPHATUBHBIC PCIIICHU .

PabGora ¢ unopmanmeii:

BJAQJICTh HABBIKAMHU TONy4YeHHs HHpoOpMamuu (DU3HYECKOTO COJCPYKAHUS U3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIIECTBIATh IOWCK, aHaJU3,
CUCTEMATH3AllMI0 M HWHTEPIpETaluio HHOOPMALMKM pa3IMYHbIX BHIOB H (GOpM
MIPEICTaBICHHUS,

OIICHUBATH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX UM KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B
pCIIEHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OpTaHU3AIMOHHBIX 3a1ad C
coOnrofeHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MaCHOCTH, THUTHUEHBI,
pecypcocOepekeHusl, MPaBOBBIX M JTHYSCKUX HOPM, HOPM HH(OPMAIMOHHOU
0€30I1aCHOCTH;

CO3/aBaTh TEKCTHl (U3MUYECKOTO COJCpKAHUS B Pa3IMUHBIX (opmarax ¢ y4EToM
Ha3HAYCHUS WHPOPMALMU U I1EICBOW ayJAUTOPUH, BBIOMpAs ONTUMAIBHYIO (OpMYy
MIPEJICTABJICHUS U BU3YaJIH3aIiH.

KOMMyHHKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBHUA:

OCYILECTBIIAThH OOILIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOMN JESATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IUKTBHI;
Pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pPEHUS C MCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;
BbIOMpaTh TEMAaTUKy M METOJIbl COBMECTHBIX JEHCTBUM C y4ETOM OOLIMX MUHTEPECOB U
BO3MOKHOCTEH KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh €M COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH M KOOPIAMHHUPOBATH
JEHCTBHS O €€ JOCTHIKEHHUIO: COCTaBIIATH IUIAH JEHCTBHM, pacHpenesiTb pOJIH C
y4€TOM MHEHUH yYaCTHUKOB, 00CYXAaTh Pe3yJIbTaThl COBMECTHOM pabOThI;

OLIEHMBATh KayeCTBO CBOETr0 BKJaJa M KaXJAOTO Y4YaCTHMKAa KOMaHIbl B OOIIMH
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

[IpeJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UECHU C MO3ULIMA HOBU3HBI, OPUTHHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PA3IMYHBIX CUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JACATEIHHOCTh B 00JaCTH (U3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIIbHO COCTABJISITh TUIAaH PEMICHHs] pAaCYETHBIX M KAYECTBEHHBIX 3aJ/1ay, TJIaH
BBITIOJIHEHHS MPAKTUYECKON pabOThl C YUETOM HMEIONIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacuMpsaTh paMKi y9eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHUN;

JienaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €T0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;



croco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAUIIMH B 001acTH (HHU3UKH,
MTOCTOSTHHO TTOBBIIIIATh CBOM 00pa30BaTEIbHBIN U KyJbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOLIUOHAJBLHBLIA HHTEJLJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYallHsIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTD, OLIECHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIIAM;

BJIAJCTh HABBIKAMU IIO3HABATEILHOW pPE(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;

UCTIOJIb30BaTh MPUEMBI peIICKCUU ISl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS [10 UX CHUXKCHMUIO;
IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;
IpUHUMATh ce0sl, TOHMMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTUX IIPH aHAJIU3€E PE3yJIbTATOB ACATECIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPaABO JPYTUX Ha OLIMOKH.

B mpoueccce JOCTUKCHHUA JTMYHOCTHBIX PE3YyJIbTATOB OCBOCHUSA IIPOrpaMMBbl I10 (1)I/I3I/IK€ JJIsA
YPOBHA CPEOAHECTO 061_1_[61"0 06pa3OBaHI/I$I y o6yqa101u14xc;1 COBCPHICHCTBYCTCA 3MOI_II/IOHaJ'II>HI>II‘/'I
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIEI0 CIOCOOHOCTh ITOHMMATh CBOE OSMOIHMOHAIBHOE
COCTOSIHME, BUJICTh HAINPABICHUS Pa3BUTUS COOCTBEHHOH AMOIMOHAIBHOW cdepsl,
OBITH YBEpEHHBIM B cele;

CaMOpPEryJHpPOBaHUs,  BKJIIOYAIOIIET0  CAMOKOHTPOJb,  yMEHHE  HPUHUMATH
OTBETCTBEHHOCTh 33 CBOE  IIOBEJCHHE, CIOCOOHOCTH  AQNANTHPOBATHC K
IMOLIMOHABHBIM H3MEHEHHSIM U MPOSIBISITH THOKOCTD, OBITH OTKPBITBIM HOBOMY;
BHYTPCHHEW MOTHBAIMH, BKIIOUYAMOLICH CTPEMIICHHE K JAOCTIKCHHUIO LIEIU U YCIIEXY,
ONTHMH3M, HHULUATHBHOCTD, YMEHHE JICHCTBOBATh, HCXOS U3 CBOUX BO3MOKHOCTEH;
OMIIATUH, BKJIFOYAIOMICH COCOOHOCTh MOHMMATh YMOLUOHATIBHOE COCTOSHHE APYTHX,
YUUTHIBATh €r0 TPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COYYBCTBUIO H
COTICPESIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOYAIONIMX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C
JPYTHMH JIFOJbMH, 3a00THTHCS, IPOSIBIISITh HHTEPEC U pa3peiaTh KOHPIUKTHI.

I[TPEAMETHBIE PE3YJIBTATEI

K xonny o0yuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl HA YIIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxatb cHOPMUPOBAHHOCTh Y OOYHAIOIINXCSI YMEHUI:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMMYECKOH, TEXHOJOTHYECKOM, 3KOJIOrMYecKoH,
COLIMAJILHOW M 3THYECKOM cdepax AESITeNbHOCTH YEJIOBEKa, POJib U MECTO (PU3MKU B
COBPEMEHHOM Hay4HOU KapTHUHE MUpa, 3Ha4YCHUE OINHCATENBHOM,
cHUCTeMaTH3UpYIoIel, OOBSICHUTENIBHOM M MPOrHOCTUYECKOM (PyHKIMH (uzndyeckoit
TEOPUU — MEXAaHUKU, MOJIEKYJSIPHON (U3MKM U TEPMOJUHAMHUKHU, POJIb (PU3NYECKOU
Teopuu B (OPMUPOBAHUHU MPENICTABICHUI O PU3NUECKON KapTHHE MUPA;

pa3nnyarth yCIOBHUA NPUMEHUMOCTH Mojened (U3NYeCKHX Tel M IPOLECCOB
(siBJIeHUI): MHEpLMATIbHAS CUCTeMa OTCUETa, a0COJIFOTHO TBEPAOE TEJO, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE JIBWXKEHHME, CBOOOJHOE TajeHue, aOCOJIIOTHO Yympyras
nedopmarusi, abCONIOTHO YNPYyroe M abCONOTHO HEYNpPYroe CTOJIKHOBEHUS, MOJIENN



ra3a, JKUIKOCTH W TBEPAOro (KPUCTAJUIMUECKOIO) Teja, MAealbHbIM ra3, TOUYEUHBIH
3apsid, OHOPOIAHOE IEKTPUUYECKOE IOJIE;

pa3nuyath yciaoBusl (TpaHUIBL, 00JacTH) NPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHUMATh BCEOOIIMI XapakTep (YHIAMEHTAIbHBIX 3aKOHOB M OrPAaHMYEHHOCTH
UCII0JIb30BAaHUS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBACHATH MEXAHMYECKHWE TPOLECChl M SIBICHUS, HUCIOIB3YS
OCHOBHBIE TMIOJIOKEHHMSI U 3aKOHBI MEXaHUKU (OTHOCHTEIBHOCTh MEXaHHYECKOTO
IBUXKEHUS, (OpPMYJIbl KMHEMAaTUKH PAaBHOYCKOPEHHOTO IBMXKEHHSI, MPeoOpa3OBaHUS
lanunes fans  CKOPOCTH M TMEepeMelnieHus, 3akoHbl HblOTOHA, MPUHIUIT
OTHOCUTENIbHOCTH [anuiies, 3aKOH BCEMUPHOTO TSATOTEHUS, 3aKOHbI COXpaHEHUs
UMIyJIbCAa M MEXaHWYECKOM SHEpruu, CBs3b pabOThl CUJIBI C U3MEHEHUEM
MEXaHUYECKOM SHEpPruu, YCJIOBHS paBHOBECUS TBEPIOro Tena), IMPH ITOM
WCIIOJb30BaTh ~ MATEMATHYECKOE  BBIPAKEHUE  3aKOHOB,  YKa3blBaTh  YCIIOBUS
MPUMEHUMOCTH (DU3MUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anuies, BTOporo u TpeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXpaHEHUs UMITYJIbCA U MEXaHUUYECKOW YHEPrUu, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

AQHAJIM3UPOBATh U OOBSACHATH TEIUIOBBIC MPOIECCHI U SIBIICHUS, WUCIIOIB3YSl OCHOBHBIC
nonoxkenuss MKT u 3akoHBI MONEKYJISpHON (QU3MKM W TEPMOJAMHAMUKH (CBA3b
JIaBJICHUS UJICAIBHOTO ra3a CoO CPEAHEN KUHETUYECKON SHEPruel TEIIOBOr0 JABHKECHUS
M KOHIEHTpPAaUHUEH €ro MOJEKYJ, CBSI3b TEMIIEpAaTyphl BEUIECTBA CO CpPEIHEHN
KMHETUYECKOM JHEeprued TEeIIOBOTO JBUYKEHUS €ro 4YacTHll, CBA3b JaBJIEHUSA
UJeaNbHOrO Ta3a C KOHLUEHTpauued MOJIEKYJ U €ro TEeMIEepaTypou, ypaBHEHUE
MenneneeBa—Knanelipona, NepBblli 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAaHECHMS
SHEPTUM B TEIUIOBBIX TIPOIECcCax), MPU HSTOM MCIOJIb30BaTh MaTEMaTUYECKOe
BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCJOBHUSl IPUMEHMMOCTH ypaBHEHHs MeHpeneeBa—
Knaneiipona;

aHAJM3UPOBATh W OOBACHATH DJICKTPUUECKHE SBICHUS, WCIIOJIb3ys OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPAHEHHUS IIIEKTPUIECKOTO 3apsijia,
3akoH  KylloHa, MOTEHUHANIBHOCTH  AJIEKTPOCTATUYECKOTO  TOJS,  MPUHIUII
CYNEPIIO3UIUN DJIEKTPUUECKUX TIOJICH, MPU ITOM yKa3bIBas yCIOBUS NMPUMEHUMOCTH
3akoHa KyiioHa, a Takke NpakKTUYEeCKHM BaKHbIE COOTHOIIECHMS: 3aKOHbI Oma A
y4acTKa Lenu U JJi1 3aMKHYTOH 3JIEKTpUUECKOM 1enH, 3akoH Jxoynsa—JIenua, npasumia
Kupxroda, 3akonsr dapajes a1 37eKTpoin3a);

OTMUCHIBaTh (DU3NYECKUE MPOIECCHl U SBIICHUS, UCIOIb3Ys BEIUYHHBI: MEPEMEIICHUE,
CKOpPOCTb, YCKOPEHHUE, UMITYJILC T€JIa U CUCTEMBI TEJ, CHJIA, MOMEHT CHUJIbI, 1aBJICHUE,
MOTEHIIMAIbHAs SHEPrusi, KWHETHYeCKas HHEpPrus, MexaHuueckas HHeprus, padora
CUJIbI, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, CHJIa TSKECTH, CHUJla YNPYTOCTH, CHIIA
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUSA Tea ¢ 3eMiIEi BOMM3H €€ OBEPXHOCTH,
SHEprusi ymnpyroi aedopManuy TMPYKUHBL, KOJIMYECTBO TEIJIOTHI, aOCOIIOTHAS
TeMIiepaTypa Telia, paboTa B TEepMOAMHAMHUKE, BHYTPEHHSS SHEPTHS HICATHHOTO
OJIHOATOMHOTO Ta3a, paboTa HJEANbHOTO ra3a, OTHOCUTENIbHAs BIIXXHOCTh BO3/yXa,
KIIJI wmneanbHOro TEIMJIOBOTO JIBUraTessl; JJIEKTPUUECKOE TI0Jie, HaNpsKEHHOCTH
AJIEKTPUYECKOT0 TOJIS, HANPSKEHHOCTh MOJISI TOUYEYHOrO 3aps/a WIM 3apsSyKEHHOTO
miapa B BaKyyMe€ M B JUAJIEKTPHUKE, MOTECHIMAT JIEKTPOCTATUYECKOTO MOJs, Pa3HOCTh
MOTEHIIMAJIOB, 3JIEKTPOABUKYILAs CHUJIa, CHJIa TOKA, HAIpSKEHUE, MOIIHOCTh TOKa,
ANIEKTpUUECKasi EMKOCTh IJIOCKOTO KOHIEHCATOpa, CONMPOTHBJICHUE Y4YacTKa LIETH C



[OCIIEAOBATENbHBIM M MAPAJUICIBHBIM  COCIMHEHUEM  PE3UCTOPOB,  JHEPrus
AIIEKTPUYECKOTO I0JI1 KOHJIEHCATOPA,

OOBSICHATE  OCOOEHHOCTH MPOTEKaHHWsT (PU3MYECKHX  SBICHUH: MEXaHWYEeCKOoe
JBWKECHHE, TEIUIOBOE JBMKEHUE YaCTHUI[ BEIIECTBAa, TEIIOBOE PAaBHOBECHE,
OpoyHOBCKOE ABMKEHHE, TU(y3Hsl, UCTIapeHHe, KUIIEHUE U KOHJICHCallus, TUIaBIeHNe
M KpUCTaJUIM3alUs, HAIPaBJICHHOCTb  TEIUIONEpENadd,  JJICKTpHU3alMs  Tell,
SKBUIIOTCHIMAIIBHOCTD ITOBEPXHOCTHU 3apsKEHHOIO IPOBOIHUKA;

IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BEIMUYUHBI OT JPYTOi C
UCIIOJIb30BaHUEM MPSAMBIX HW3MEPEHMM, IpU 3TOM KOHCTPYMpPOBaThb YCTAHOBKY,
(UKCUpPOBaTh pe3ysbTaThl MOJYYCHHOH 3aBUCUMOCTH (PU3MYECKUX BEIWYMH B BHUJC
rpa¢uKoB C Y4€TOM aOCOIIOTHBIX IMOTPELIHOCTEH W3MEPEHUH, JenaTh BBIBOABI IO
pe3yJibTaTaM MCCIIEA0BaHNUs;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MUYECKMX BEIMYUH, NPH 3TOM BBHIOMPATH
ONTUMAJIBHBIA METOJ M3MEpPEHMs], OLICHUBAaThb AaOCOJIOTHBIE M OTHOCUTEIbHBIE
HOTPEIIHOCTH MPSIMBIX U KOCBEHHbBIX U3MEPEHUIL;

IPOBOAMTH  OMNBITHI [0 TPOBEPKE IMPEIJIOKEHHOW TUIOTE3bl:  IJIAHUPOBATh
JKCIEPUMEHT,  COOMpaTh  OSKCIEPUMEHTAJIBHYIO  yCTAaHOBKY, aHAJIU3UPOBATh
IIOJIyYEHHBIE PE3YJIBTATHI U A€IaTh BBIBOJ O CTATYCE NPEAJIOKEHHOM TMIIOTE3bI;
coOuro/iaTh MpaBwiia 0€30IacHOrO TpyJa MpH MPOBEJEHUU HCCIENIO0BaHUNA B paMKax
y4eOHOI0 3KCIEepPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIEI0BATEIbCKOW U INPOEKTHON
JEeSITEIbHOCTH C HCIHOJIb30BAHUEM H3MEPUTENbHBIX YCTPOWCTB U J1aOOPaTOPHOIO
000py10BaHMUS;

pemiath pacy€THBIC 3aJaYd C SBHO 3a/JIaHHOM W HESIBHO 3aJaHHOW (PU3NYCCKOM
MOJICNIbIO: Ha OCHOBAaHMM aHaJIM3a YCJIOBUS OOOCHOBBIBaTH BBHIOOp (hHM3HYECKOM
MOJIeNI, OTBedalomeld TpeOOBaHWAM 3aJadd, TNPUMEHATH (OPMYIBI, 3aKOHBI,
3aKOHOMEPHOCTM M TOCTYJaThl  (U3UYECKUX TEOpUd TMpHU  HCIOJIb30BaAHUU
MaTEMaTUYECKUX METOJOB PpELICHWS 3aJad, MPOBOAUTH PACUYETBl HAa OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHaJU3UpOBaTh pPE3yJIbTaThl U KOPPEKTHUPOBATb METO/bI
pemeHus ¢ y4€TOM NOJIy4EHHBIX PE3yJIbTATOB;

pelaTh KaueCTBEHHbIE 337a4l, TpeOyrolye MpUMEHeHHs 3HaHUH U3 pa3HbIX pa3/iesioB
Kypca (M3MKH, a TaKKe HHTErpalMd 3HAaHUW U3 JPYrUX NPEeIMETOB €CTECTBEHHO-
HAy4YyHOI0 IMKJa: BBICTpauBaTh JIOTMYECKYIO ILIENOYKY pacCyKIEHHIl C Omopol Ha
U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SBICHUS;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX MPUHIUIIOB PabOThHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
IPUBOJIUTH MPUMEPHI BKJIa1a POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

aHATM3UpOBaTh W  OLIEHUBATh TIOCIEACTBUS OBITOBOM H  MPOU3BOACTBEHHON
JEeSITEIbHOCTH 4eJOBEKa, CBSI3aHHOW ¢ (U3MUECKUMH TMpolleccaMH, C TO3MIMN
JKOJIOTUYECKOU 0€30MacHOCTH, IIpeICTaBICHUN 0 paloHaIbHOM
IIPUPOJIONOIL30BAHNH, a TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTHKEHUN HAYKH U
TEXHOJIOTHH JIJIs1 JATBHEHIIIETO pa3BUTHS YEIOBEUECKOTO OOIIECTBA;

MPUMEHSTh pa3iIM4HbIe CIOCOObI paboThI ¢ HHpOpMAIEel GU3NYECKOTO COAEPIKAHUS C
UCIIOJIb30BAaHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM



UCTIONIb30BAaTh  COBPEMEHHbIE  MH()OPMAMOHHBIE  TEXHOJOTHMM ISl TIOHMCKa,
nepepadOTKH M TpPeAbsABICHUA Y4YeOHOW M HAay4YHO-TIONMYJISIpHOW HH(OpMAaIH,
CTPYKTYPHPOBAaHUSI M HMHTEPIpETauud HHEPOpPMALNU, TONYUYEHHOH W3 Pa3TUYHBIX
HCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTy4aeMyl0 HHPOPMAIIMIO U OIICHUBATh €&
JIOCTOBEpHOCTh KaK Ha OCHOBE HMMEIONIMXCS 3HAHWH, TaK M Ha OCHOBE aHAIM3a
HCTOYHUKA HHPOPMALIUHY;

OpPOSIBJIATH OPraHU3allMOHHbIE M TI03HABATENIbHBIE YMEHHUS CaMOCTOSITEIHLHOTO
npuoOpeTeHus] HOBBIX 3HAaHUM B TPOLECCE BBHIMOJIHEHUS IPOSKTHBIX W Y4eOHO-
HCCIIEI0BATEIbCKUX PadOT;

paboTaTte B IpyNme C HCIOJHEHHEM DPAa3JIMYHBIX COIMAIBHBIX POJICH, IUIaHWPOBAaTh
paboTy TpymIbl, pPaUMOHAIBHO pPACIPENeNATh JACATEIBHOCTh B HECTaHAAPTHBIX
CUTYyalusX, a/IeKBaTHO OLIEHUBATH BKJIAJl KaXIOTO U3 YYaCTHUKOB TPYIIIBI B pEIICHNE
paccMaTpuBaeMoid MPOOIIEMEI;

OpOSIBIATE  MOTHBAaIMI0O K  Oyaymed npodecCHOHANbHOW — AEATENbHOCTH  T10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K konny obydenus B 11 knacce npeIMETHbIE pe3ysibTaThbl Ha YIiIyOJIEHHOM YpOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYYAOLINXCS YMEHUH:

MOHUMATh POJb (U3UKH B HDKOHOMHUYECCKOW, TEXHOJOTHYECKOH, COIUAIBHONH U
ITHUYECKON cdepax esTeTbHOCTH YelIOBeKa, POjb MU MECTO (PM3UKU B COBPEMEHHOMH
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMHU B IIPAKTUYECKOM JESITEIBHOCTH YEI0BEKA U
JalbHEHIIEM  HAyYHO-TEXHMYECKOM  Pa3BUTHH, 3HAYEHHE  ONMUCATEJIbHOM,
cUCTeMaTU3UpYIoILel, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PyHKIMH (uzndyeckoi
TEOpUU — DIIEKTPOJAMHAMUKH, CHELHUAIBHOM TEOpPUU OTHOCUTEIBHOCTU, KBAaHTOBOM
¢u3ukyu, ponb GU3NUECKOl Teopuu B (POPMUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTUHE MHUpa, MECTO (PU3MYECKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTaBICHUN O IIPUPOJE;

pasinyarth yCIOBHUA NPUMEHUMOCTH Mojened (U3NYeCKUX Tel M IPOLECCOB
(ABNIEHMI): ONHOPOJIHOE AJIEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHUYECKHE KoJIeOaHMs, MaTeMaTHUeCKUNl MAasTHUK, HICAIbHBIH MpPYKUHHBINA
MasiTHUK, TAPMOHUYECKUE BOJIHBI, UJCANIbHBIN KOoueOaTeIbHbII KOHTYp, TOHKAs JINH3A,
MOJIeJIel aTOMa, aTOMHOTI'O s/Ipa ¥ KBAHTOBOW MOJIEIIN CBETA;

pasnnyath YCIOBUS (TpaHMIbI, OONAacTH) HPUMEHUMOCTH (U3UUYECKUX 3aKOHOB,
MOHMMATh BceoOUIMl XapakTep (yHIaMEHTAJbHBIX 3aKOHOB U OrPaHUYEHHOCTh
UCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBACHATH HJIEKTPOMArHUTHBIE MPOLECCHl U SIBICHUS, UCIONb3Ys
OCHOBHBIE TIIOJIO)KEHHMS M 3aKOHBl DJIEKTPOAVMHAMUKA M CHELUUAIbHOM TEOopUu
OTHOCHUTENIbHOCTH (3aKOH COXPaHEHHUs 3JIEKTPUUECKOTO 3apsia, cujia AmIiepa, cuia
Jlopenua, 3aKOH »IEKTPOMAarHUTHOM WHAYKIWH, mpaBwio Jlenma, cBsizp JI/C
CaMOMHAYKIUU B DJJIEMEHTE JJIEKTPUYECKOW LENH CO CKOPOCTbIO MU3MEHEHUS CHUIIBI
TOKa, MOCTYJIaThI CIIEUAIbHON TEOPUU OTHOCUTEILHOCTH DWHIITEHHA);
AQHAJIM3UPOBATH U OOBACHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHUS, UCTIONb3YS MOJOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHe DiHIITeHHa A1 hoTor(dexTa, MepBblid U BTOPOI
nocTyJjiaTel bopa, mpuHIMIT COOTHOIIEHHs HeomnpeaenéHHocTen [ elizendepra, 3aKOHbBI
COXpaHEHUs 3apsJ0BOTO U MAacCOBOTO YMCEI M SHEPIMM B SJIEPHBIX PEAKIUAX, 3aKOH
palMOaKTUBHOTO pacraja);



OMKCHIBATh (PU3NUECKHE MPOIIECCHI U SIBICHUS, UCIIOJIb3YS BEJIMYMHBL: HANPSKEHHOCTh
JNEKTPUYECKOTO  MOJIA,  TMOTEHIMal  3JEKTPOCTATHYECKOro  MOjsl,  Pa3HOCTh
MOTEHIIMAJIOB, 3JIEKTPOJBIKYIAS CHJIA, WHIYKIUS MAarHUTHOTO TIOJIsi, MarHUTHBIN
MOTOK, cwia Amnepa, HHIYKTUBHOCTb, JJIEKTPOIBMXKYIAs CHJIA CAMOWHIYKIIHH,
SHEPrusi MarHUTHOTO TOJI MPOBOJHUKA C TOKOM, PEJISITUBUCTCKUN UMITYJIbC, MOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOTHON YaCTHUIIbI, JHEPTHs U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi]l Apa, SHEPTUSI CBS3H SIAPA;

OOBSCHATL OCOOCHHOCTH TIPOTCKaHUS (UINYECKUX SIBJICHUN: DIIEKTPOMArHUTHAsS
WHAYKIIHSI, CAMOMHIYKIUS, p€30HAHC, HHTepdepeHITUs BOIH, TUPPAKIUS, TUCTIEPCHUs,
MOJIHOE BHYTPEHHEE OoTpaxkeHue, (hoTodnekTpuueckuii apdekr (dhororddekr), anbda-
u Oera-pacmaapl  siaep, ramma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CHEKTPAJIbHOTO aHau3a U paboThI J1a3epa;

OTIPE/ICNIATh HANPABICHUE MHIYKIIMU MArHUTHOTO TMOJIS MPOBOJHHUKA C TOKOM, CHIIBI
Awmmnepa u cunel JlopeHia;

CTPOUTHh H300paKeHHEe, CO3JaBaeMOE€ IUJIOCKUM 3€pKajoOM, TOHKOW JIMH30U, U
PacCUUTHIBATh €T0 XapaKTCPUCTUKH;

MPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHUE TOHSATHS, TEOPUU W 3aKOHBI JJIs
aHaM3a W OOBSICHEHUS (PU3NICCKUX TIPOIECCOB, IMPOMCXOMANINX B 3BE3MAX, B
3BE3HBIX CHCTEMaxX, B MEXKTaJaKTUYCCKOW CpeJle; MBIMKCHUS HEOECHBIX Tell,
IBOJIFOLIMY 3BE3 1 BeceneHHOM;

MPOBOAMUTH HCCIIEOBAaHHE 3aBUCHUMOCTEH (U3NYECKUX BEIUYHMH C HCIOJIb30BAHUEM
IPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3yIbTaThI
MOJTyYeHHOW 3aBUCHUMOCTH (PH3UYECKMX BEIMYMH B BHAE TpadUKOB C Y4ETOM
a0COJIIOTHBIX ~ TOTPEIIHOCTEH M3MEpPEHUM, JejaTh BBIBOJBI IO  pe3yJbTaTraM
WCCJICIOBAHMS;

MPOBOANTh KOCBEHHBIE M3MEpPEHUs (PUINYECKUX BEIMYUH, TMPH ITOM BBIOHpATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OIICHUBaTh aOCOJIIOTHBIE U OTHOCHUTEIIbHBIC
MOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEpPEHUIl;

MPOBOAWTH  OMBITHI MO TPOBEPKE MPEIJIOKEHHOW TUMOTE3bl:  IJIAHUPOBATh
DKCIIEPUMEHT,  CcOOMpaTh  OSKCIEPUMEHTAIbHYI)  yCTaHOBKY, aHAJIU3UPOBATh
MOJIyYEHHBIE PE3YJIbTAThI U JIENaTh BBIBOJI O CTATyCE MPEIIOKEHHOU TUTIOTE3HbI;
OTMCHIBATh METOJIBI TIOJyUEHUS HAYYHBIX ACTPOHOMUYECKIX 3HAHUN;

cobmo1aTh mpaBmiia 0€30MacHOTO TPy/Aa MPU MPOBEIACHUU HCCIEAOBAHHN B pamMKax
y4eOHOT0 SKCIEPUMEHTA, MPAKTUKyMa M y4eOHO-HCCIEI0BATENbCKOW W TPOEKTHOM
JESATETLHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB U JIabOpaTOPHOTO
000py1I0BaHMUS;

pemate pacy€THBIE 3aladydl C SBHO 3aJlaHHOW M HEABHO 3aJaHHON (u3mueckoi
MOJIeTIbIO: HAa OCHOBAaHWUM aHaNIM3a YCIOBUS BHIOMpaTh (PU3MYECKHE MOJEINH,
OTBEUaIoIMe TPEOOBAHUAM 3a/1a4H, IPUMEHATH (OPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTyJIaThl (U3UYECKUX TEOPUH TMPU HCIIOIB30BAHUM MATEMAaTHYECKUX METOJIOB
pelleHus 3ajad, TPOBOJUTh pPAcu€Thl HAa OCHOBAHMHM HMCIOIIUXCS JTaHHBIX,
AHAIM3UPOBATh PE3YNbTAaThl M KOPPEKTUPOBATh METOJBl PEHICHHS C YYETOM
MOJTyYEHHBIX Pe3yJIbTaTOB;

peliaTh KaueCTBEHHBIC 3a7auu, TpeOyIole IpUMEHEHUs 3HAaHUIH U3 Pa3HbIX Pa3/IeyioB
Kypca (DU3WKH, a TakKe WHTETpald 3HAHUW U3 JPYTHX MPEIMETOB €CTECTBEHHO-



Hay4YHOT'O IMKJIA: BBICTPaMBATh JIOTMUYECKYIO LIEMOYKY PpacCyXkJIEHHHl ¢ omopod Ha
U3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SIBICHUS;

UCTIOJIb30BaTh TEOPETUYECKHUE 3HAHUS VI OOBSICHEHUS OCHOBHBIX MPHUHIUIIOB PabOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTUUYECKUX MTPOIECCOB,;
IPUBOAUTH IPUMEPHI BKJIA/1a POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKd, B OOBSICHEHHE IPOLECCOB OKPYXKAIOIIEr0 MHUpPA, B PA3BUTHUE TEXHUKU U
TEXHOJIOTHI1;

aHaJIM3UpOBaThb W  OLEHUBATh IIOCIEACTBUS OBITOBOM U  MPOM3BOACTBEHHOMN
NeSITEIbHOCTH 4YeNIOBEeKa, CBA3aHHOW C (U3MUECKUMH IPOLECCaMU, C MO3ULIMH
9KOJIOTUYECKOM 0€3011aCHOCTH, IpeCcTaBIeHUN 0 panroHaIbHOM
[IPUPOJIONOIL30BAHUH, a TAKXKE pa3yMHOM MCIOJIb30BAaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTHH JIJIsl TaTbHEHUIIIErO pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

IPUMEHSATh pa3IMuyHble CIIOCO0BI PabOThl ¢ HHpOopManUel (U3NIECKOT0 COAEepPKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIMOHHBIX  TEXHOJIOTHH, Tpu  3TOM
UCMOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIIMOHHBIE  TEXHOJOTMM Ul  IIOUCKa,
nepepabOTKM H TPEeAbsABICHHUA Y4YeOHOW H HAyYHO-TIONMYJISIpHOW HH(pOpMaIuy,
CTPYKTYPHPOBAaHUSI M HMHTEPIPETalud WH(POPMALNHU, IONYUYCHHOH W3 Pa3TUYHBIX
UCTOYHUKOB, KpPUTUYECKH aHAJIU3UPOBATh MOJIy4aeMy0 HH()OPMaIUIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAaHWH, TaK M Ha OCHOBE aHalu3a
UCTOYHUKA MHPOpMALUY;

IPOSBIATh OPraHM3alLMOHHBIE M IO3HABATEJIbHbIE YMEHMSI CaMOCTOSITEIILHOTO
IpPUOOPETEHUs] HOBBIX 3HAHWUW B TPOLECCE BBHINOJHEHHUS IPOEKTHBIX U Y4eOHO-
HCCJIEIOBATEIbCKUX padoT;

paboTaTh B IpymIe C HCHOJIHEHUWEM pa3IMYHbIX COLHUAIBHBIX pOJeH, IIIaHUpPOBAThH
paboTy TIpynmbl, palUOHAIBHO PACHPENEIATh JEATEIbHOCTh B HECTAHJAPTHBIX
CUTyalUsX, aJlcKBaTHO OLIEHMBATh BKJIAJ Ka)KIOIO U3 YYaCTHUKOB I'PYIIIBI B PELIEHUE
paccMaTpuBaeMoi MpoOIeMsl;

IOpOSBIATH MOTHUBALMIO K Oyaymed mnpodecCHMOHATBbHOM — JeATENbHOCTH IO
CHELHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Hanpasiienue JuieKTpOHHbIE (LU pOBbIE)
Ne HaumeHoBaHue pa3iesioB U TeM KoauuecTB .
BOCIIUTATEILHOM o0pa3oBaTe/ibHbIE PeCypChI
n/m  NporpamMmbl 0 4acoB
NesITeIbHOCTH
Pa3nen 1. Hayunblii MeTo1 MO3HAHUS MPHPOIbI http://www. fipi.ru/ -
1.1 Hayunslii MeTO MO3HAHUS TPUPOIBI denepanbHbI UHCTUTYT
Wroro 1o paszaeny neaarormyeckmx MU3aMepeHuii;
Pa3zgen 2.Mexanuka Oco3HaHue IIEHHOCTH
21 KHHeMATHKA 10 (u3nUecKoil HayKH Kak http://www.it-n.ru/ - Cetb
MOIIHOTO HHCTPYMEHTA TBOPYECKMX yunteneu;
2.2 JluHamuka 15
MMO3HAHMS MUPA, OCHOBBI
2.3 Crartuka TBEpIOro Teia 10 a3BUTUS TCXHOJIOTHUH, BOXKHEH
P p . . http://www.math.ru/ - UHTepHer-
2.4 3aKOHbBI COXPAHEHHUS B MEXaHUKE 15 IIen COCTaBIIOLICH y _
1 50 KyJIbTYphbl. LleHHOCTHOE noaAaepxkKa yuutenen epusuke;
TOTO 1O pasaeity OTHOIIICHUE K JOCTHIKCHUSIM
Pasznen 3. MoJiekyisipnas pusuka ¥ TepMOAMHAMHKA POCCHUUCKHX YUEHBIX (PU3UKOB. http://www.proshkolu.ru/ -
3.1 OCHOBBI MOJIEKYJIIPHO-KMHETHIECKON TEOPUH 15 Bocnpustue SCTCTHHCCKUX —  BecnnaTHbIN WKOAbHbBIN nopTan.
3.9 T T 20 KauecTB (U3NYECKON HayKu: e€ B b
. epMoarHaMHKa. TerIoBble MATUHBI FAPMOHHYHOTO TIOCTPOCHH, ce wkobl Poccum.
33 ArperatHble cocTosiHHS BenecTBa. dDa3oBbie 14 CTPOTOCTH, TOYHOCTH,
' MEePeXoIbl JJAKOHUYHOCTH. [ OTOBHOCTH K http://sdamgia.ru/ -
Hroro no pasaeny 49 AKTHBHOMY y4acTHIO B obpa3zoBaTe/bHbIM NopTan Ana
00CYXJICHUH ODMIECTBEHHO- NoAroTOBKM K 3K3aMeHam
Paznen 4. DiieKTpoANHAMHKA SHATAMEIX H 3THICCKIX A .
4.1 DneKkTpruyecKoe noiie 24 npo6JeM, CBI3aHHBIX C
< . MPAKTHYECKUM IIPUMEHEHUEM http://www.terver.ru/ -
4.2 IToCTOSHHBIN 2IEKTPUUECKUI TOK 24 pa CCKHUM MPUMCHCHUC p:// /
JOCTHKCHHUI PU3HKH LWkonbHaa ¢m3ska. CNnpaBoOYHUK;
4.3 Toku B pa3nuuHBIX cpenax 8
Hroro no pazaen 56 .
P Y http://egeigia.ru/ - EM n Ora.
PesepBHOE Bpemst 10

MHPOPMaLMOHHBIN




obpasoBaTenbHbIN NOPTa.
MoAroToBKa K 3K3ameHaM.

http://www.school-
collection.edu.ru

OBILEE KOJIMYECTBO YACOB YPOYHOU

17
JNEATEJIBHOCTU 110 [TPOTPAMME 0




11 KUIIACC

Ne KoauuecTBO

HanmeHnoBaHue pa3aeioB 4 TeM IPOrpaMMBbl
n/n 4acoB

HanpasJjienue
BOCIHUTATEIbHOM
AeSTeIbHOCTH

JuaexkTpoHHbIe (LU(POBbHIE)
o0pa3oBaTe/ibHbIE Pecypchl

Paznea 4. JIEKTPOJAMHAMUKA

4.4 MarnuTHoe 1moJje 20
4.5 DneKTpoMaraHuTHast MHIYKIUs 20
Htoro no pazneny 40
Pa3nen 5. KOJIEBAHUSA U BOJIHbI
51 MexaHudeckue KojieOaHus 10
5.2 DneKTpOMarHuTHbIE KoJeOaHus 15
5.3 MexaHWYECKHE U AIEKTPOMArHUTHBIE BOJIHBI 10
54 Onrrka 25
Hroro no pazneny 60

Pasnea 6. OCHOBBI CIIEIIMAJIbHOM TEOPUN
OTHOCHUTEJBHOCTHA

6.1 Ocuoser CTO

Hroro no paszneny

Pa3znen 7. KBAHTOBAS ®U3UKA

7.1 KopnyckynsipHO-BOJTHOBOM Ayannu3m 15

7.2 ®duszuka atoma

7.3 ®du3nKa aTOMHOTO SApa U 3JIEMEHTAPHBIX YaCTHUIL 5
Hroro o paznueny 25

Pazgen 8. 9JIEMEHTBI ACTPOHOMMUHU U ACTPODPU3UKHU

8.1 DNeMEeHTHI aCTPOHOMHUH U aCTPODHU3UKH 12

Htoro no paszneny 12

OCO3HaHWEe POCCUMIACKOM
Oco3HaHue LIEHHOCTH
(bu3NIEeCKOi HayKH KaK
MOIIIHOTO MHCTPYMEHTA
IIO3HaHW MUPA, OCHOBBI
pa3BUTHUS TEXHOJIOTHH,
Ba)KHEHIIEH
COCTaBJISIOUIEH KYJIBTYPBI.
IleHHOCTHOE OTHOIIICHUE K
JOCTH)KEHHSIM POCCUNCKUX
y4€HBIX (PU3HKOB.
Bocnpusarue
ICTETUUYECKUX KAaUueCTB
¢busnyeckoit HayKku: eé
FapMOHUYHOTO
IIOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH.
['oTOBHOCTH K aKTUBHOMY
y4acTHIO B 00CYKJIEHUU
00IIECTBEHHO-3HAYNMBIX U
ATUYECKUX TTPOOIIEM,
CBSI3aHHBIX C
MPaKTUYECKUM
MIPUMEHEHUEM
JOCTHKEHUH (pr3uKH

http://www. fipi.ru/ -
depnepanbHbIN UHCTUTYT
nesarormyeckmx MU3aMmepeHui;

http://www.it-n.ru/ - CeTb
TBOPYECKUX yumutenein;

http://www.math.ru/ -
UHTepHeT-nogaepxKa
yuntenei opusuke;

http://www.proshkolu.ru/ -
BecnnaTHbIN WKONbHbIN
nopTtan. Bce wkonbl Poccun.

http://sdamgia.ru/ -
obpasosaTesnbHbIN NopTan Ana
NOAroTOBKM K 3K3aMeHaM.

http://www.terver.ru/ -
LLkonbHasa dpusmkKa.
CnpaBOYHMUK;




Pazgen 9. OBOBIAIOIIEE IOBTOPEHUE

Cucremaru3zanus u 0000IICHUE TIPEIMETHOTO
COJIepKaHUs U OTbITA JEATEIHLHOCTH,

http://egeigia.ru/ - EM3 n Or>.
NHPopMaLMOHHbIN
06pa3oBaTenbHbIN NopTan.

9.1 . 18
MpUOOPETEHHOTO MPU M3yUeHUU Kypca ¢usukn 11 MoAroToBKa K 3K3aMeHaMm.
KJlacca
Hroro mo pasueny 18 http://www.school-
collection.edu.ru
PesepBHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB YPOUHOI1 170

JEATEJIBHOCTU 110 [TIPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI

OcHoBHast TuTepaTypa:

1. I 5. Msikumes u ap. @usnka: Mexanuka. 10 knace, yueOHUK s yTriTyOJIEHHOTO
uzydenus ¢usuku. Uzn-so «poday, 2004.

2. I'.5l. Msakumes, A.3. CunsikoB. @usuka: MonekynsapHas ¢pusuka. Tepmoaunamuka. 10
KJ1acc, yu4eOHUK a7 yriyOnenHoro uzydenus gpusuxu. U3n-so «/Ipodar, 2008.

3. I'.4. Msakumes, A.3. Cunsikos, b.A. Crio6ockoB. @usuka. DnekrpoguHamuka. 10-11
KJ1acc, y4eOHUK Ji1s1 yrayonennoro nzydenus pusuku. M3a-so «poday, 2002.

4. T'.5. Msakumes, A.3. CunskoB. @usnka. Konebanus u BonHbl. 11 knace. YrmyOneHHbIH
ypoBeHb, yueOHuk. U3n-so «poday, 2015.

5. T, Makumes, A.3. CunskoB. @usuka. Ontuka. KBanrosas ¢usuka. 11 kiacc, yueOHUK
Uit yroryonenHoro usydenus ¢puszuku. U3n-so «podar, 2002.

6. A.Il.Epmios, 1.11.BopoGreB, B.I'.Xapuronos «®Pusuka — 9» Yuebnuk aus 9 kinacca
cpenHeil mkonsl. Tpu ypoBHs 00ydeHuUs.

7. A.Il.LEpmos, B.I'.XaputonoB «®u3uka» Y4eOHUK Ui IIKOJ (PU3UKO-MAaTEMATHUECKOTO
npodus.

8. A.Il.LEpmios, B.I'.XaputonoB «Mexanuka» YueOHoe nocodue ans yyamuxcs CYHI]
HI'Y.

9. A.IL.LEpmios, A.JI.Kynepmirox, B.I'.XaputoHoB «MonekynsipHas (pu3nka.
I'uaponurnamukay. YueOHoe mocodre ¢ KOMIBIOTEPHBIME JIEMOHCTPAIHSIMH.

10. B.I'.XapuTtoHoB «MonekyisipHas pu3nKa.

11. B.H. UBanuenko, B.W. Tenbuos, I'.B. ®enorosuuy, B.I'. Xapuronos. ®uzuka 11 (Tpu
ypoBHs 00y4eHwus) : Yuel. a1 OAMHHAAIATHIX KJI. cpell. 001eo0pa3oBar. yuel. 3aBe/IeHui
/[] ; HoBocu®. roc. yu-T. - HoBocubupck : M3a-so UJIMMU, 2002

3agauHuKu
1. 3apgaum no ¢usuxke. [lox penakiueit O.5.CaBueHko
H.N.T'onpadap6. CoO0pHUK BOTPOCOB U 3a7a4 10 (HU3UKE
E.W.Bytukos, A.A.brikoB, A.C.KonapateeB «®Du3nka B mpuMepax 1 3agadax».
I'.B, Menenun «®Pu3nka B 3agadax.
C.M.Ko3zen «3agauu o ¢pusuke».

o0 A wN

®usuka B 3anavax. [log pegakuuen O.4.CaBuenko

JlonosnHUTENBHAS IUTEPATYPA!
1. E.M.bytukos, A.A.beikoB, A.C.KonapaTtseB «®u3uka Juis HOCTYAIOIINX B BY3bD».
2. P.®DeiiaMman, P.Jletiton, M.Canjyic «DeliMaHOBCKHE JICKITUH 110 (PU3HUKEY.
3. E.N.buuenkog, B.1.TexbHOB «JIEKITUH 10 TEOPUH OTHOCUTEIIHBHOCTH.
4. s1.b.3enpnoBuy «Beicmias MaTemMaTrKa 1Sl HAUMHAOIINX U €€ TIPHIIOKEHUS K
buzuke».



HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET

No ok~ owbdPE

9.

http://www.fipi.ru/ - ®enepaabHbIil HHCTUTYT MTEAArOTMUYCCKUX U3MEPEHUIA,
http://www.it-n.ru/ - Cetb TBOpYECKUX yUUTEIIECH;

http://www.math.ru/ - arepaer-nioaaep:kka yunresiei Gusnke;
http://www.proshkolu.ru/ - BecrmaThblit mkoasHBIN mopTtai. Bee mikonsr Poccnu.
http://sdamgia.ru/ - oOGpa3oBaTebHbINM TOPTAJ IS TOJATOTOBKH K SK3aMEHAM.
http://www.terver.ru/ - IlIkonbHas ¢uska. CripaBoO4HUK;

http://egeigia.ru/ - EI'D u OI'D. MudopmannonHbiii 00pa3oBaTeIbHbINH TOPTAIL.
[ToaroroBka K sK3aMEeHaM.

http://www.school-collection.edu.ru — eaunas KoureKus HUPPOBHIX
00pa3oBaTebHBIX PECYPCOB.

http://www.ege.edu.ru/ Enunsiii ['ocynapcTBeHHbIN 3K3aMeH

10. http://www.edu.ru/ - Poccuiickuii 00pa3oBaTeIbHbIN OpTAI



