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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢u3uke Ha YpOBHE CpeaHEro oodiiero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TOJIOKEHUU U TpeOOBAHMM K pe3ysibTaTaM OCBOEHHS OCHOBHOHM 0Opa3oBaTeIbHOM
nporpammsbl, npencraBieHHbix B ®I'OC COO, a Takxke ¢ yuéroMm (enepanbHOl paboueit
nporpaMMbl Bocriutanus U KoHnenuuu mnpenojaBanus yuyeOHoro mpeamera «duznka» B
oOpa3zoBaTelbHBIX oOpranusamusx Poccuiickoit @®enepainuu, peaqu3ylOIIMX OCHOBHBIC
oOpasoBaTebHbIE TPOTPAMMBI.

[Iporpamma mno ¢u3uke omnpenenaseT o0sA3aTeNbHOE NPEIMETHOE COJEpKaHHe,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh U3YUYEHHSI TEM U Pa3zesioB y4eOHOro
npeaMera ¢ yd4éToM MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
mpoliecca, BO3PACTHBIX OcoOeHHocTel oOydaromuxcsa. llporpamma mno @usuke gaér
MpeACTaBIEHUE O LEeJAX, COJEpXKaHWUM, OOIIel cTpaTerud OOy4YeHHUs, BOCIUTAHUS W
pa3BUTHA OOydYaIOUIUXCs CcpeicTBaMu ydeOHoro mpeamera «dDuznka» Ha yriayoJI€HHOM
YPOBHE.

N3yuenne kypca ¢usuku yriayOa€HHOTO YPOBHS TO3BOJISAET peaau3oBaTh 3ajayu
npodeccoHaIbHON OpUEHTALIMU, HAIIPABJICHO Ha CO3JJaHUE YCIOBUM ISl POSIBJICHUS CBOUX
WHTEJUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXIbIM OOyYaroIIuMCs, KOTOpPBIC
HEOOXOJIUMBI I TPOJOJDKEHHUS O00pa3oBaHUs B OpraHu3anusx TPoQecCHOHAILHOTO
0o0pa3zoBaHus MO Pa3IUYHBIM (PU3UKO-TEXHUUECKUM U WHKEHEPHBIM CIECIIUATBLHOCTSIM.

B mporpamme no ¢usuke onpenessitorcs IIaHUpyeMbIe pe3yJbTaThl OCBOCHHUS Kypca
(GbU3MKM Ha YpPOBHE CpEAHEro oOIero oOpa3oBaHUs. JWYHOCTHBIE, METalpeIMETHBIC,
npeaMeTHble (Ha yrryOnéHHOM ypoBHE). HaydHO-METOHOJ0rHYecKOM OCHOBOM IS
pa3paboOTKH TPeOOBaHUU K JIMYHOCTHBIM, METAMpPEIMETHBIM U MPEAMETHBIM pe3yJibTaTam
oOy4Yaromuxcs, OCBOMBIIMX IMporpaMmy 1o ¢U3MKE Ha YPOBHE CpEIHEro oOIero
oOpa3zoBaHus Ha yIIIyOJIEHHOM YPOBHE, SIBJIICTCS CHCTEMHO-IEATEIbHOCTHBIN MOXO/I.

[Iporpamma no ¢pu3uKe BKIIOYACT:

IJIaHUPYEMBbIE Pe3yJbTaThl OCBOCHUSI Kypca (U3UKM Ha yriayOJEHHOM YpOBHE, B TOM
YuCiie IPEeAMETHBIC Pe3yJIbTAaThI 110 T0J1aM O0y4YEHUS;

cojiep)KaHue yueOHoro npeamera «Du3uka» 1o rojgaM o0ydeHusl.

[IporpamMma mo (usnke UMeeT NMPUMEPHBIA XapakTep U MOXKET OBITh HCIIOJIh30BaHa
YUIUTEIISIMU (DU3UKU TSI COCTaBJIEHUS CBOMX pabovMX MPOTpaMM.

[Iporpamma 10 (uU3MKE HE CKOBBIBAET TBOPYECKYH) WHHUIIMATUBY YyUUTENICH U
MPEOCTABISAECT BO3MOXKHOCTH JUJIsi pEAM3alMU PA3IMUYHBIX METOAUYECKUX MOJIXOJ0B K
npenojaBaHuio Gpu3Mku Ha yriayOoJa€HHOM YPOBHE MPU YCIOBHHM COXPAHEHHS 00s13aTeIbHOM
YaCTH COJIEPKaHUs Kypca.

dusnka Kak Hayka O HambOojiee OOIMX 3aKOHAX MPUPObI, BBICTyIas B KaueCTBE
y4eOHOro mpeaMeTa B IIKOJIe, BHOCHUT CYIIECCTBEHHBIM BKJIAJ B CHCTEMY 3HaHHU 00
okpyxarorieM Mupe. [IkonbHBI Kypc (U3UKU — CHCTEMOOOPa3YIOMUM JIJIi €CTeCTBEHHO-



HAyYHBIX y4E€OHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB
W SIBJICHUM, U3y4aeMbIX XHMHEH, Ouosiorued, ¢uznueckon reorpapueil U acTpOHOMUEH.
Hcnonb3oBaHue M aKkTUBHOE NpUMEHEHUE (U3MYECKUX 3HAHUN OINpENeNuiio XapakTep |
OypHOe pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUHN B chepe PHEPreTHUKH, TPAHCIIOPTA, OCBOCHUS
KOCMOCa, TOJy4YeHHUsI HOBBIX MaTEepHaOB C 3a/JlaHHBIMU CBOMCTBaMu. M3ydeHue (Guznku
BHOCUT OCHOBHOM BKJaJg B (OPMHPOBAHHE ECTECTBEHHO-HAyYHOM KapTUHBI MHUpa
oOyuaromierocsi, B (OpMUpOBaHUE YMEHHI MPUMEHSATH HAYYHBIH METOJl MO3HAHUS MpPH
BBITIOJIHEHUU UMHU Y4€OHBIX UCCIIEeJOBaHUH.

B ocHOBYy kypca ¢u3MKM Ha ypOBHE cpellHero oOmero oOpa3oBaHUs TOJOXKEH DS
ujei, KOTOpble MOKHO pacCMaTpPUBATh KaK MPUHIIMIIBI €r0 MOCTPOEHUS.

Hoen yenocmuocmu. B cOOTBETCTBUU C HEWM KypC SIBISETCS JIOTUYECKH 3aBEPIIEHHBIM,
OH COJIEPXUT MaTepua U3 BceX pas3zAesioB (PU3UKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM,
TaK U COBPEMEHHOMN (PU3UKHU.

Hoea zenepanuzayuu. B cooTBeTCTBUU C HEW Marepuan Kypca (U3UKH OObEeTUHEH
BOKpYT pu3nueckux teopuil. Benymum B kypce siBnsieTcss GopMUpOBaHUE MPECTaBICHUHN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U TOJIE.

Hoea  cymanumapusayuu. EE peanusanus  NpeAnosaracT  HCIOJIb30BaHUE
I'YMaHUTApHOTO TOTEHIMANa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U PAa3BUTHUS (PUBUKHU C
pa3BUTHEM OOIECTBa, a TakkKe C MHUPOBO33PEHUYECKMMH, HPABCTBEHHBIMH U
HKOJIOTHYECKUMU ITpodIeMamu.

Hoea npuxnaonoii nanpaenennocmu. Kypc ¢uszuku yriayOJ€HHOTO  ypOBHS
npeanojaraeT 3HAKOMCTBO C HIMPOKUM KPYroM TEXHHUYECKMX M TEXHOJIOTMYECKUX
MPWIOKEHU M3yYEeHHBIX Teopuil U 3akoHOB. [Ipum 3TOM paccMarpuBaroTCsi Ha YpOBHE
oOLIUX MPEACTaBICHUN U COBPEMEHHbIE TEXHUYECKHUE YCTPOUCTBA, U TEXHOJIOTHUHU.

Hoea 3konozuzayuu peanu3yeTcsi NOCPEICTBOM BBEIECHHS 3JIEMEHTOB COJIEpPKAHUS,
MOCBSAUIEHHBIX IKOJOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHEM
TEXHUKA M  TEXHOJOTMH, a Takke OOCyXIeHus npodlieM  palHOHAIbHOTO
MPUPOAOIIOIB30BAHUS U SKOJIOTUYECKON O€30MacHOCTH.

OcBoeHue conaepkaHusi MporpaMMbl MO (U3UKE [OJDKHO OBITh TMOCTPOCHO Ha
NPUHIMIAX CUCTEMHO-JIEATEIbHOCTHOrO Tmoaxoaa. g ¢Gu3uku peanusauus 3TUX
NPUHIMIIOB Oa3upyeTcss Ha MCHOJIb30BaHUM CaMOCTOSATEIBHOTO DJKCIEPUMEHTa Kak
MOCTOSIHHO JIEUCTBYIOMIET0 akTtopa yueOHoro mpouecca. s yriyoaéHHOTO ypOBHS — 3TO
CUCTEMAa CaMOCTOSITEIbBHOIO YYEHHYECKOTO SKCIEPUMEHTA, BKIIOYAIOLIEr0 (POHTAJIbHBIC
YUYEHMUYECKHE OMbBITHI MPU M3YYEHUU HOBOI'O MaTepuaia, JabopaTopHble pabOThl U pabOThI
npaktukyma. [Ipu 3ToM BO3MOXKHBI J]Ba crioco0a peanu3anuu GU3ndeckoro rnpakTukyma. B
MEepPBOM cllyyae NpakTUKyM MpoBojautcs b0 B koHue 10 m 11 kmaccos, nubo mocie
NEPBOr0 M BTOPOro TOJYroAMM B KaXJIOM M3 ATHX KiaccoB. Bropoit cmoco®d — 3T10
UHTEerpauus paboT MpakTUKyMa B CUCTEMY JaOOpPaTOPHBIX pabOT, KOTOpHIE MPOBOASTCS B
npoiiecce u3ydeHus paszzgena (temsi). [Ipu 3Tom monm paboTamMu MpPaKTUKyMa MOHUMAETCSI
CaMOCTOSITEJIbHOE MCCJEAOBaHUE, KOTOPOE MPOBOAUTCA IO PYKOBOJCTBY CBEPHYTOIO,
00001IEHHOTO BU/Ia 0€3 MOIIaroBoi HHCTPYKIIUH.



B nporpamme no ¢usuke cuctema y4eHUYECKOro SKCIEPUMEHTa, Ta00paTOPHBIX paboT
U TpaKkTHUKyMa MpeACTaBlIeHAa €AMHBbIM IepeuHeM. BpiOOp TeMaTuku i 3THUX BUIOB
YUYEHUYECKUX MPAKTUYECKUX padOT OCYHIECTBIISIETCS YYaCTHUKAMH 00pa3oBaTEIbHOTO
npouecca UCXOAs U3 OCOOEHHOCTEW MOYpPOYHOTO IIAHMPOBAHUS M OCHAILEHUs KaOWHeTa
¢usuku. Ilpu stom obecrnieunBaeTcsi OBIAJCHUE OOYYAIOUIMMUCA YMEHHUSIMHU TPOBOJUTH
NpsiMble U KOCBEHHBIE M3MEPEHHUs, MCCIEIOBAHUS 3aBUCUMOCTEN (DU3UUYECKUX BEITUYUH U
MIOCTAHOBKY OMBITOB 10 IPOBEPKE MPE/I0KEHHBIX THIIOTE3.

bonbiioe BHMMaHME yIENseTCs PEIICHUIO PAacUETHBIX M KAaueCTBEHHBIX 3adad. [lpu
TOM JJIsi pacuy€THBIX 3aJlad MPUOPUTETOM SIBISIOTCS 3aJauyd C SIBHO 3a/JIlaHHOM U HESIBHO
3aJlaHHON (PU3WYECKOM MOJIEbI0, TIO3BOJISIIONINE MPUMEHSATh HW3YYEHHbIE 3aKOHBl H
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasfelia Kypca, TaK U UHTErpupys MpUMEHEHHUE 3HAHUM U3
pa3HbIX pa3aenoB. [ KadyecTBEHHBIX 3aJad MPUOPUTETOM SIBISIOTCA 3aJaHusd  Ha
00BbsICHEHUE/TIpEICKa3aHue MPOTeKaHUsl (PU3NUECKUX SBJICHUN U MPOLECCOB B OKPYKaIOIIEH
KU3HM, TpeOyromue BbiOOpa (U3MUECKOM MOJenu s CUTyallMd  MPaKTHKO-
OpPUEHTUPOBAHHOIO XapakTepa.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
obecrniedyeHunto yueOHOro npouecca Kypc GU3uKH yriayOia€HHOIO YpOBHS HA YPOBHE CPETHETO
oOuiero oo6pa3oBaHus AOKEH M3ydaThCsl B YCIOBUSAX IMPEAMETHOro KabuHeTa. B kabunere
Gu3MKKM JOKHO OBITh HEoOXoauMoe JabopaTopHOoe OO0OpYIOBAaHME [JISl BBITOJHEHUS
yKa3aHHBIX B Mporpamme o (u3NKe YYeHHMYECKHX OMBITOB, JIAOOPATOPHBIX pabOT U padoT
MPaKTUKyMa, a TaKKe JeMOHCTPALlMOHHOE 000pYI0BAHHUE.

JlemoHcTpalmoHHoe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUM C MPHUHIIUIIOM
MUHUMAJIBHON JAOCTaTOYHOCTU U OOECIEYMBAET MOCTAHOBKY MEPEUUCIECHHBIX B IpOrpamMmme
1o (U3MKe KIIOUEBBIX IEMOHCTPAIMI I UCCIEOBAHUS N3YYaeMbIX SBJICHUN U MPOIECCOB,
AMIUPUYECKUX U (PYHIAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTopHoe 000pyI0BaHUE ISl YUEHUUECKUX MPAKTUUECKUX padoT hopMHUpyETCs B
BUJIC TEMATUYECKUX KOMIUIEKTOB M 00ECIIEYMBAETCS B pacu€re OJHOI0 KOMIUIEKTa Ha JIBYX
oOyuaromuxcsa. TemaTuueckue KOMIUIEKTBI JIaDOPAaTOPHOTO OOOPYAOBAHUS JIOJKHBI OBITH
MOCTPOEHBI HA KOMILJIEKCHOM MCHOJIb30BAaHUHU aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKKE
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE IIUPPOBBIX J1aOOPaTOPHil.

OCHOBHBIMH LIENISIMU U3y4eHUs (PU3UKH B 0011eM 00pa30BaHUU SBIISIFOTCS:

dbopMHpOBaHHWE HHTEpPECAa W CTPEMIICHHS OOyYaromMXcs K Hay4YHOMY H3YUYEHUIO
MPUPOABI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUECKHUX CITIOCOOHOCTEM;

pa3BUTHE TMPEACTABICHUH O HAy4YHOM METOJA€ IO3HaHus U (HopMUpOBaHHE
MCCJIEeI0BATEIHCKOTO OTHOIEHHUS K OKPYKAIOLIUM SIBIICHUSIM;

dbopMHUpOBaHNE HAYYHOIO MHPOBO33PEHMS KaK pe3yJbTaTa W3yYEHHUS OCHOB CTPOEHUS
MaTepuu 1 PyHIaMEHTaIbHbBIX 3aKOHOB (PU3HKH;

dbopMHpoBaHUE YMEHUN OOBSICHATH SIBJICHUS C UCIIOJIb30BAHUEM (DU3UUECKUX 3HAHUN U
HAyYHBIX JI0KA3aTeNIbCTB;

dbopMupoBaHuE MPEACTaBICHUN O POJIU (PU3UKU AJIs PAa3BUTHUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOT U,



pa3BUTHE TNPEICTaBICHUA O BO3MOXKHBIX cdepax Oynymer npodeccroHaIbHON
JESTENbHOCTH, CBSI3aHHBIX C (PU3MKOM, MOJArOTOBKA K JalbHEHIIeMy OOyYeHHIO B 3TOM
HaIpaBJICHUH.

JlocTkeHue 3TUX 1iesiel o0ecreynBaeTcs pelleHueM CIEeAyIoUMX 3a/ad B Ipoliecce
M3yuYeHUsI Kypca GU3UKH Ha YPOBHE CpeTHEero o0Iero oopa3oBaHus:

pUOOpEeTeHHe CUCTEMbI 3HAaHUN 00 00IUX (PU3MYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpUsSIX, BKJIIOYAs MEXaHUKY, MOJEKYISIPHYIO (U3HKY, 3JIEKTPOAMHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPOPU3UKH,

dbopMHpOBaHWE YMEHUN NPUMEHSATh TEOPETUYECKUE 3HAHUS Ui OObsICHEHUS
bu3NYECKUX SIBICHUN B IPUPOJIE U ISl IPUHATHUS MPAKTUIECKUX PEIICHUN B TIOBCEIHEBHOM
KHU3HH;

OCBOCHHE CIOCOOOB pEIICHHs] PA3IMYHBIX 3a/ad C SBHO 3aJaHHON (uU3HUecKon
MOJIeNIbIO, 3a/iay, MOJPa3yMEBAIOIIUX CaMOCTOSITEIbHOE CO3JaHue (PU3NYECKOW MOJENH,
aJIeKBaTHOM yCIIOBUSM 3a/1auH, B TOM YHCIIE 33]1a4 HH)KEHEPHOTO XapaKTepa,;

MOHUMaHWEe (PU3MYECKHX OCHOB W TPHUHIIMIIOB JIEHCTBUS TEXHHYECKHUX YCTPOMCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSIHUS Ha OKPYXKAIOUIYIO CpPeny;

OBJIaJICHUE METOJAMH CAMOCTOSITEJILHOTO IUIAHUPOBAHUSA U MPOBEACHUS (PU3MUECKUX
HKCIIEPUMEHTOB, aHaIM3a W WHTEpHpeTauud HHQOpMAIUHU, ONpPEeNeTIeHUS TOCTOBEPHOCTH
MOJIyYEeHHOT'O pe3yibTaTa,

CO3IaHUE YCIOBUM IS PA3BUTUA YMEHUU MPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUYECKOU
NS TENbHOCTH;

pa3BUTHE HUHTepeca K cdepaM MNpoPECCHOHATBHON NEATETbHOCTH, CBSI3aHHOM C
(buU3HKOM.

B coorBerctBun ¢ TpeboBanuamu PI'OC COO yrnyOnéHHBIM YpOBEHb H3yUEHHUS
yuebHoro mpenmera «®du3nKa» Ha yYpOBHE CpeHEro ooiiero oOpa3oBaHUsi BbIOMpaeTCs
oOy4YaromMUMHCs, ITUIAHUPYIOUIUMHU TPOJODKEHHE O00pa3oBaHUsl MO  CHEIUATBHOCTSIM
(U3UKO-TEXHUYECKOTO POdUIIS.

Ha w3ydyenune ¢usuku (yrioyOn€éHHBIM ypOBEHb) Ha YPOBHE CPEIHEro OOIIero
obpazoBanus orBogutcs 340 yacos: B 10 xmacce — 170 yacoB (5 wacoB B Hememo), B 11
kiacce — 170 gacos (5 yacoB B Hezelo).

[Ipennaraemslii B mporpamMme No (QU3MKe NepeueHb JaOOPaTOPHBIX M MPAKTUUYECKUX
paboT SBJISETCS PEKOMEHIOBAHHBIM, YUYUTENb JelaeT BbIOOp MpOBEAEHUs 1ab0paTOpHBIX
paboT U OMBITOB C YYETOM MHIMBUAYATbHBIX OCOOEHHOCTEH 00yUYaroIuXCs.



COIEPKAHUE OBYYEHUA
10 KJIACC

Pa3znen 1. Hayunblii MeTO] NO3HAHUSI TPUPO/BI.

dusnka — pyHIaMeHTaIbHas HayKa o npupojae. HaydHsiii MeTo mo3HaHus U
METO/IbI KCCIICIOBAHUS (PU3NUECKUX SIBIICHUM.

DKCHepUMEHT W Teopusi B Mpoliecce Mo3HaHus npupoasl. HabGmionenue u
AKCIIEPUMEHT B (PUBHKE.

CriocoObl  M3MepeHHss (DU3MYECKMX BeMMYMH (aHAJIOroBble W LU(POBBIC
HU3MEPHUTENbHBIC TPHUOOPHI, KOMITBIOTEPHBIC TATYMKOBBIC CHCTEMBI).

[MorpemHocTn  w3MepeHudt  pusmueckux  BenuuuH  (aOconoTHas |
OTHOCHTEJIbHASA).

MoaenupoBanue (GpU3MUECKUX SBICHUA M TMPOIECCOB (MaTepuabHas TOYKA,
aOCOJIIOTHO TBEPIOE TENOo, HJealbHAs KHUIKOCTb, HACAIBHBIM Ta3, TOUYEUYHBIN
3apsn). ['unoresza. @usnueckuii 3aK0H, TPAHMIIBI €0 MPUMEHUMOCTH. DU3nYecKas
TEeOpHsl.

Pons u mecto ¢u3uku B POpMHPOBAHUU COBPEMEHHOW HAay4YyHOU KapTUHBI
MUpa, B IPAKTUYECKOU 1EITEbHOCTH JIIO/IEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, npaAKmMuKym.

N3mepenue cuiibl TOKa M HANPsOKEHUs] B IEMH IOCTOSHHOTO TOKa IMpHU
MTOMOIIIM aHAJIOTOBBIX U MUGPOBLIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LHU@poBOH nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3UYECKUX BEIMYUH MPU MTOMOITU KOMITBIOTEPHBIX JaTYHKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexanudeckoe nBHxeHHE. OTHOCUTEIBHOCTh MEXAHHUYECKOTO JBWKEHHUS.
Cucrema oTcuéTa.

[Ipsimast u oOpaTHast 3a71a4 MEXaHUKH.

Panuyc-BekTop MatepuaibHOM TOYKH, €ro MPOEKUUH Ha OCHU CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemerienre, CKOpocTh (CpeiHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHHE MaTepHaIbHOW TOYKH, MX MPOEKIMH Ha OCHU CHUCTEMbl KOOpPJHHAT.
CrnosxeHue nepeMenieHui 1 ClIoKeHHe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTepUaIbHON TOUKU OT BPEMEHH U UX
rpaduxmu.

CBoOonHoe majeHue. YckopeHue cBOOOAHOro majaeHus. JIBukeHue Tena,
OpOIIEHHOI0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHUS MaTepHAIbHON TOUKU OT BPEMEHU U UX TPaPUKH.



KpuBonuneitHoe  jaBuxkeHue. JIBukeHHWE  MarepuaibHOM  TOYKH IO
OKPYXXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m vactora oOparieHwus.
LlerTpocTpeMuTensHoe (HOpMalibHOE), KacaTedbHOe (TAHTCHIIMAILHOE) U MOJHOE
YCKOpPEHHE MaTepUaIbHON TOUKH.

TexHuueckre yCTpONCTBA M TEXHOJOTUYECKHE MPOLIECCHI: CIHAOMETD,
IBUKEHUE CHApANIOB, IEIHble, IIecTepéHYarble M peMEHHbIE Tepe/iayw,
CKOPOCTHBIE JTUDTHI.

Jlemoncmpayuu.

Mopnenb cucteMbl OTCYETA, WIUTFOCTPALMS KUHEMATHUYECKUX XapaKTePUCTUK
JIBKEHUSI.

CrniocoObI uccieoBaHus JBUKEHUH.

NnnrocTpanus npeaenbHoro nepexoa 1 i3BMepeHne MrHOBEHHOM CKOPOCTH.

[IpeoGpazoBaHue IBUKEHUHN C UCIIOJIB30BAHUEM MEXaHU3MOB.

[lagenue Ten B BO3AyXe U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaGmionenune nABM>XeHHs Tena, OpOIIEHHOIrO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAIBHO.

Hampasnenue ckopocTu IpH JBUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue yrioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHUE TyTeH, TpaeKTOpUM, CKOPOCTEW IBMKEHHUS OJHOTO M TOTO XKe
Teja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomot, npAKMUKyM.

N3yyeHue HEpaBHOMEPHOTO JIBMXKEHHS C IEJbIO ONpPEAEICHUsS] MTHOBEHHOM
CKOPOCTH.

W3mepeHre ycKOpeHUs MpHU MPSIMOIMHEHHOM PaBHOYCKOPEHHOM JIBM)KEHHUH
M0 HAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTHM IYTH OT BPEMEHU NpPH PaBHOYCKOPEHHOM
JIBU>KCHUH.

W3mepenue  yCKOpeHHs CBOOOHOTO najeHus (pekoMeHT0BaHO
UCTIOJIb30BaHue NU(PPOBOI 1Ta0OPaATOPHUH).

W3yyenue [BWXKEHHs Tena, OpoOIIeHHOro ropu3zoHTanbHO. [IpoBepka
TUMNOTE3bl O TPSIMOW NPOMOPLHUOHATIBHON 3aBUCMMOCTH MEXKIY JalbHOCTBHIO
I10JIETAa U HAYaJIbHOM CKOPOCTBIO TeENa.

W3yyeHue nBUKEHUS Tella MO OKPYXHOCTH C MOCTOSIHHOW IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TEpHOJia OOpalleHs] KOHMYECKOro MasiTHUKa
OT €ro MnapameTpoB.

Tema 2. lunamuxa.



IlepBeiit 3akoH HproroHa. MHepumanbHble cuctemsl otcyé€ra. [IpuHiumn
otHocutenbHocTu [anuies. HeunepiimanbHble cucteMbl oTcuéra (OmpescieHue,
PUMEDHI).

Macca tena. Cuna. [IpuHIun cyneprno3uuuu Cull.

Bropoii 3akoH HproTOHA 1J1s1 MaTepraibHON TOYKH.

Tpertnit 3akoH HproTOHA /17151 MATEPUAITBHBIX TOYEK.

3aKOH BCEMHMPHOTO TATOTECHHUS. OJKBUBAJICHTHOCTh T'PaBUTAIIUOHHON W
WHEPTHOM MacCHhI.

Cuna TspKecTH. 3aBUCHUMOCTh YCKOPEHHS CBOOOJHOTO MaJCHUS OT BBICOTHI
HaJT TIOBEPXHOCTBIO IUIAHEThI W OT reorpaduyeckor MmHUPOTHI. JIBUkKeHUE
HeOEeCHBIX TeJl U UX CIyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Ttema, aBmxyiierocs c¢
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUS CKOJBXKECHUS W CUJIa TPEHUS
nokos. Koaddurument tpenus. Cuna cONpOTUBICHUS TPH JBWKCHHH Tejla B
KUJIKOCTH WJIU ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBLHOTO JIBUKECHUS.

Hasnenue. ['mapocrarnueckoe napnenue. Cuiia Apxumena.

TexHuueckue yCTPONCTBA M TEXHOJIOTMYECKHUE MPOLECCHI: MOAIMIMNITHUKH,
JIBH)KEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaGnronenue ABMKEHUS Tell B UHEPIHATbHBIX U HEMHEPIIUATBHBIX CUCTEMAaX
OTCU€Ta.

[IpUHIIMTT OTHOCUTEIBHOCTH.

Kayenuve AByX UMIMHAPOB WM IIAPOB PA3HOM MacCChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLIHATIBHOU CUCTEMBI OTCUYETA.

CpaBHEeHME  PaBHOJACHCTBYIOIIEW  MNPWIOKEHHBIX K TEIy CHI C
MPOU3BEACHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B MHEPIUAIBHON CUCTEME OTCYETA.

PaBeHCTBO CHII, BOSHUKAKOIINUX B PE3YIBTATE B3aUMOJACHUCTBUS TEIL.

N3mepenne Mace no B3auMOAEHCTBUIO.

HeBecomocTs.

Bec tena npu yCKOpEeHHOM NOBEME U NIAJICHUH.

LleHTpoOEKHBIE MEXaHU3MBI.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnsvie pabomuol, nPAKMUKYM.

N3mepeHue paBHOJCUCTBYIONICH CHJI TP JABMKEHUHM OpycKa MO0 HAKJIOHHOU
IUIOCKOCTH.

[IpoBepka TruMOTE3bl O HE3aBUCHMOCTH BPEMEHU JBIDKCHHS Opycka To
HAKJIOHHOM ITIOCKOCTH HA 33JIaHHOE PACCTOSTHUE OT €r0 MacCChl.



NccnenoBanne 3aBUCMMOCTU CHJI YNIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3HOBOM 00pasiie, OT ux AedopMalii.

N3ydenne ABMKEHHSI CUCTEMBI TeJ, CBSI3aHHBIX HHUTHIO, IEPEKUHYTON uepes
nErkuii OJIOK.

N3mepenue ko3ddunreHTa TpeHUs: MO BEIWYHUHE YIIIOBOro KodhduiimeHrta
3aBUCHUMOCTH Frpy(N).

HccnenoBanue npuxeHus OpycKa MO HAKJIOHHOM TUIOCKOCTH C TIE€PEMEHHBIM
KO2(PPUIIUEHTOM TPEHHUS.

N3ydenne nBuXeHUs rpy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomtotHo TBEpHoe Teno. I[locTtymaTenbHOe M BpaliaTeIbHOE JIBUXKEHUE
TBEPAOTO Teima. MOMEHT CHIbl OTHOCHUTEIBHO OCH BpalieHus. [linedo cuibl.
CrnoxxeHue cui, IPUIOKEHHBIX K TBEpIOMY Teny. LleHTp TsbkecTu Tena.

YcnoBus paBHOBECHS TBEPIOTO TEa.

YcroitunBoe, HeyCTOMYMBOE, OE3pa3IMuHOE PABHOBECHE.

TexHudyeckue yCTpOHCTBA W TEXHOJIOTMYECKHE IIPOILIECCHI: KPOHIITEHH,
CTPOUTENbHBIN KpaH, peléTyaTbie KOHCTPYKITUH.

Jlemoncmpayuu.

YcnoBusi paBHOBECHS.

Bunpl paBHOBeCHS.

Yuenuueckuit sxkcnepumenm, nabopamopnsvie pabomuol, nPAKMUKYM.

UccnenoBanue ycinoBuil paBHOBECHUS TBEPIAOTO Tela, HMEIOIIETO OCh
BpaIlEHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U PacU€T CHIT YIIPYTOCTH.

N3yueHnne ycTOMYMBOCTU TBEPAOTO TeJIa, UMEIOIIETO TUIONIAb OTIOPHI.

Tema 4. 3axkonvt coxpanenusn é mexanuke.

NMmnynbe MaTepuanbHOM TOUKH, CUCTEMBI MaTepUaIbHbIX Touek. LleHTp Macc
CHUCTEMbl MaTepUAIIbHBIX TOUCK. Teopema o IBHKEHUU LIEHTpa Macc.

NMiynibe cUIibl M1 UBMEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

MomMeHT umnysibca MaTepuaibHOW TOoukH. [IpeacTaBieHue O COXpaHEHUH
MOMEHTa UMITYJIbCa B IEHTPATbHBIX MMOJISX.

PaGora cuipl Ha MajaoM W Ha KOHEUYHOM TiepeMerieHuu. ['paduueckoe
MpeCTaBIeHUE paOOThI CUIIBI.

MOIITHOCTE CHIIBI.

Kunetnueckass sHeprusi MarepuaibHOW TO4ykh. Teopema 00 H3MEHECHHH
KUHETUYECKON SHEPIUU MaTepUaIbHON TOUKHU.



[loTeHuManbpHbIE W HENOTEHUMAJIbHbIE CWIbL. [loTeHUManbHas HHEPrHUs.
[loTenuuanbHast sHeprust ynpyro neopMupoBaHHON mNpyxuHbl. [loTeHIManbHas
DHEPIus Tela B OJHOPOJHOM TIpaBUTAUMOHHOM Imone. lloreHnumanbHas sHeprus
TeJia B TPABUTAI[MIOHHOM TOJIE OJHOPOJHOTO miapa (BHYTpW M BHE Inapa). Bropas
KOCMHMYECKasi CKOPOCTb. TpeThbsi KOCMUUYECKAsA CKOPOCTb.

Cs3b pabOThl HEMOTEHIMAIBHBIX CHJI C HM3MEHEHHEM MEXaHUYEeCKOM
SHEPIUH CUCTEMBI TEN. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHue bepHymmM s HUOEATbHOM KUJIKOCTH KAaK CIEACTBHUE 3aKOHA
COXpaHEHHS] MEXaHUYECKOW dSHEPTHUH.

TexHu4yeckne ycTpoucTBa M TEXHOJOTHMUECKHUE MPOLIECCHI: ABUKEHHUE PAKET,
BOJAOMET, KOMNEpP, NPYXKUHHBIM MUCTONET, THUPOCKOM, (QUI'YpHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE BHKEHUE.

N3mepenne MOITHOCTHU CHJIBI.

W3meHeHue sHepruu Telia Mpu COBEPIICHUH PAOOTHI.

B3anMHble TpeBpalleHUs] KUHETUUYECKOM M NMOTEHUMAJbHOW HDHEPTHil IpuU
JNEHUCTBUM HA TEJIO CUJIBI TSKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Mpu CBOOOIHOM IaJI€HUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, npAKMUKyM.

N3mepenue uMiryabca Teia o TOpMO3HOMY ITyTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU DIIEKTPOMOOWJIE M MOIIHOCTH
CUJIBI TATH.

CpaBHEHUE N3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOICHCTBHM.

N3mepenne KWHETUYECKOW SHEPTUH TeJa 10 TOPMO3HOMY MYTH.

CpaBHeHUE U3MEHEHUS TTOTEHIUATbHON YHEPTUU MPYKUHBI ¢ PaOOTON CHUIIBI
TPEHUS.

Omnpenenenue pabOThl CHJIBI TPEHHS] NPHU JABMXKEHMM Tejla MO HAKJIOHHOM
IIJIOCKOCTH.

Pa3znen 3. Mouiekyasipaas ¢pu3nka 1 TepMOAUHAMMKA.

Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUYECKOU MEOPUU.

OCHOBHBIC TOJIOKEHHSI MOJIEKYIspHO-KuHeTH4Yeckor Teopun (MKT), wux
onbiTHOe obOocHoBaHue. Juddysus. bpoyHoBckoe nBMXKeHHE. XapakTep
IBWKECHHUS W B3aUMOJCHCTBHS 4YacCTUIl BemlecTBa. MoJenu CTpOEHHs TIa30B,
KUAKOCTEH M TBEPABIX Ted U OOBSCHEHHE CBOWCTB BEUIECTBA Ha OCHOBE 3THUX



Mmojeieit. Macca u pasmepbl Mojekyn (aromoB). KosuuecTBo BelecTsa.
[Tocrosinnas ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ m3Mepenus. [llkama
temneparyp Llenbcusi.

Mojenb uaealbHOTO Ta3a B MOJICKYJISPHO-KMHETUUYECKON TEOPHUM: YACTUIIBI
rasza JABMXKYTCSI XaOTHYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kmaneiipona. AOcoroTHaAS
temneparypa (mkaiga temmneparyp Kenbpuna). 3akon JlampTona. M3omporecchl B
HJeaTbHOM Ta3e C TIOCTOSHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduyeckoe
MpeCTaBIeHUE U30TPOLIECCOB: U30TEPMa, U30X0pa, u3obapa.

CBa3p  MeXJy JaBJICHUEM W CpEeAHEM KHUHETUYECKOW dHEeprueu
MOCTYIATEILHOr0 TEIUIOBOTO JBM)KCHHS MOJICKYJ HJICaJbHOrO rasza (OCHOBHOE
ypaBHEHHE MOJICKYIIPHO-KMHETHIECKOW TEOPUH HIeaIbHOr0 ras3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJUHAMUYECKON CHUCTEMBI CO CpeHEeN
KMHETHUYECKOW SHEPTUEH MOCTYMATEILHOTO TEMJIOBOIO IBUKEHUS €€ YaCTHIL.

TexHuueckue YCTpOWCTBA W TEXHOJOTHYECKHE TMPOLECCHhl. TEPMOMETP,
OapoMeTp, MoydyeHre HAaHOMAaTEPHAIIOB.

Jlemoncmpayuu.

Mojenu IBUXKEHHS YaCTHUI] BEUIECTBRA.

Mopens OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOTO OPOYHOBCKOTO JBUKCHHUS.

Juddy3us KugkocTen.

Mogens onbita llITepHa.

IIputskeHne MONEKyII.

Mojenu KpuCTANIMYECKUX PEIIETOK.

HabGntonenue u viccienoBaHue U30MPOIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnsvie pabomuol, nPAKMUKYM.

HccnenoBanne mpolecca YCTAHOBICHUS TEIUIOBOTO PpPAaBHOBECUS IIpU
TEII000MEHE MEXy TOpsiYei U XOJ0JHOU BOJIOH.

V3ydeHrne H30TEPMHUYECKOro Iporecca (PEeKOMEHIO0BAHO HCIIOJIb30BaHHE
1 poBoit 1abopaTopHH).

N3ydeHnne n30XopHOro mpoliecca.

N3yuenne nzobapHoro mpoiecca.

ITpoBepka ypaBHEHHUS] COCTOSHHUS.

Tema 2. Tepmoounamuka. Tennogvie mauiutbl.

Tepmonunamuyeckass (T/]) cucrema. 3amaHue BHENIHMX YCIOBHH IS
TEpPMOJIMHAMHUYECKON CHUCTEMBbl. BHEIIHUE U BHyTpeHHHE napaMeTpbl. [lapamerprl
TEPMOJIMHAMHYECKOM CUCTEMBI KaK CpPEIHUE 3HAYEHHMS BEJIMYMH, ONMUCHIBAIOIIUX
€€ COCTOSAHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TtepmoanHamMuku. (CaMONpPOM3BOJbHAS — peEJIaKCaLUs
TEPMOJMHAMHYECKON CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mopens uaeanpHOro ra3a B TEPMOAUMHAMHMKE — CHUCTEMA YpPaBHEHHIA:
ypaBHeHUe MeHneneeBa—KnanelipoHa U BBIpAKEHUE [JI1 BHYTPEHHEW SHEpIUMU.
VYcnoBus NpUMEHUMOCTH 3TOM MOJENN: HU3KAsl KOHIEHTpaUusl 4acTHUL, BBICOKHE
TeMneparypsl. BeipaxkeHue 1uisi BHYTPEHHEW 3HEPTUU OJHOATOMHOTO MIEAIbHOIO
rasa.

KBa3zucratnueckue 1 HECTaTUYECKUE MTPOLIECCHI.

OnemeHTapHas pabora B TepMoArHaMuKe. Berancnenue paboTsl o rpaduxy
npoiiecca Ha pV-auarpamme.

Teruonepenaya  kak  cmoco0  WM3MEHEHUST  BHYTPEHHEH  SHEpruu
TEpMOJIMHAMMUYECKOW  cucTteMbl 0Oe3  coBepuieHust paboThl. KonBekuus,
TEIUIONPOBOIHOCTb, U3TyUYCHHE.

KomnuectBo Ttemnotel. TennoéMkocTe Tema. YaelbHas W MOJISIpHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIIOTa CropaHus
toruiBa. Pacu€r koinMuecTBa TEIUIOTHI mpu Temonepenaye. Illonstue o0
anrabaTHOM Ipoliecce.

IlepBblli 3aKOH TepMOAMHAMUKHU. BHyTpeHHsAs »dHeprus. KonnuectBo
TEIUIOTBI W paboTa Kak Mepbl U3MEHEHHs  BHYTPEHHEH  »Hepruu
TEPMOJMHAMHYECKON CUCTEMBI.

BTopoil 3akOH TEpMOJMHAMHUKH IJi1 PABHOBECHBIX IPOLECCOB. YeEpe3
3aIaHHOE€ PABHOBECHOE COCTOSHHE TEPMOJMHAMUYECKOW CHUCTEMBI IMPOXOIUT
eMHCTBEHHAas aanabara. AOCONIIOTHAs TeMIeparypa.

BTopoii 3aKOH TEpMOJMHAMHMKH [JII  HEPABHOBECHBIX  IPOILECCOB:
HEBO3MOXKHO TIEpeiaTh TEIUIOTY OT 0oJiee XOJIOAHOro Tena K Oosiee HarpeTomy 0e3
xomrencaru (Kimaysuyc). HeoOparuMocTh pupOAHBIX TPOIIECCOB.

[Tpuniunel geicTBus TermnoBbix MamuH. KIT/I.

MaxkcumanbsHoe 3Hauenune KII/. Hukn Kapno.

DKOJIOTMYECKHE ACIEKThl MCIOJIb30BAHMS TEIUIOBBIX aBurareneil. TemioBoe
3arpsi3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHu4ueckne yCTpOHCTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJIOAWIBHUK,
KOHJUIIMOHEp, NU3ENIbHBIA U KapOIOpaTOpHBIA JABUTATeNd, MHapoBas TypOuWHA,
MOJIyYEHUE CBEPXHHU3KUX TEMIEpaTyp, YTWIM3ALMUSA <TEIUIOBBIX» OTXOHOB C
MCIOJIb30BAaHUEM TEIJIOBOI'O HAcOCa, YTUIIM3alMsl OMOOPTraHMYECKOro TOIUTMBA IS
BBIPAOOTKHU «TETUIOBON» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHue TeMnepatypsl Ipu ainadaTHYeCKOM PacIIuPEHUN.

Bo3nymiHoe orauso.

CpaBHEHUE yAENBHBIX TEINIOEMKOCTEN BEILIECTB.



CriocoObl M13MEHEHUSI BHYTPEHHEW YHEPTUH.

Uccnenoranue aaunabaTHOTO Mpoiiecca.

KomnbroTepHbie MOIENIM TEIJIOBBIX JBUTATENIECH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, npAKmMuUKyMm.

N3mepenne yaenbHON TEIIOEMKOCTH.

UccnenoBanue mpoiecca OCThIBAHUS BEILIECTBA.

Uccnenoranue annadbaTHOTO Mpoiiecca.

N3ydyeHrne B3aMMOCBSI3M JHEPrUM MEXKMOJIEKYJISIPHOTO B3aUMOACHCTBUA U
TeMIIEpaTypbl KUTIEHUSI KUJTKOCTEM.

Tema 3. Azpecammusie cocmoanusa eeuyecmea. Pazosvie nepexoowl.

[TapooOpazoBanue u KoHueHcaiusa. McmapeHue u KumeHue. Y jenbHas
TeIJI0Ta MapooOpa30BaHUSI.

HacpilieHHble W HeHachIlleHHbIE TMapbl. KauyecTBeHHass 3aBUCHUMOCTH
IJIOTHOCTHU W JAaBJICHUS HACBIIMIEHHOI'O IMapa OT TEMIIEPATYPhI, X HE3aABUCUMOCTD
0T 00BEMA HACKIIIEHHOTO TMapa. 3aBUCUMOCTh TEMITEPATYPhl KUTICHUS OT JaBJICHUS
B JKMJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCONMIOTHAS M OTHOCUTENIbHAS BJIAKHOCTb.

Teépnoe teno. Kpucramnmueckue u amopdHbie Tena. AHU3OTPOIUS CBONCTB
kpuctauioB. I[lmaBieHne W KpucTalu3auus. YellbHasg TEIIoTa IIJIABJICHUS.
CyOnumarnus.

Hedbopmanuu TBEpAOTO Tena. Pactsokenue u cxarue. Casur. Moayins FOnra.
[Ipenen ynpyrux nedopmariuii.

TennoBoe pacmupeHue KUIAKOCTEH U TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
paciupeHue. AHrapMOHHU3M TEIUJIOBBIX KOJIEOAHUHM YacTHI] BEIIECTBA KaK MIPUYHHA
TEIUIOBOTO paciikpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue sHepruu B PazoBhIX MEpexoiax.

VYpaBHeHHE TENIOBOTO OajaHca.

[ToBepxHocTHOE HaTsKeHHE. Kod(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnspuele siBneHus. J{aBiaeHue noj MCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOHCTBA M TEXHOJOTMYECKHME TPOIECCHI:  KUJKUE
KPUCTaJIbl, COBPEMEHHBIE MATEPHUAJIBI.

Jlemoncmpayuu.

TemnoBoe pacimpeHue.

CBolicTBa HACBHIILIEHHBIX aPOB.

Kunenune. Kunenue npu noHM>XKEHHOM JaBJICHUH.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSIKEHUS.

OnbITHI ¢ MBUTBHBIMU THIEHKAMM.

CmauuBanue.



Kanumsipasie saBieHusl.

Mopen HEHbIOTOHOBCKOM KUJIKOCTH.

CriocoObl u3MepeHus BIaXKHOCTH.

HccnenoBanne HarpeBaHuUs U IJIABJICHHUS KPUCTAINIMYECKOTO BELECTBA.

Bunbr negopmarniuii.

Ha6monenne manbix nedopmanuid.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, NPAKMUKYM.

N3yudeHne 3aKOHOMEPHOCTEN HCTIapEHUS HKUIKOCTEM.

N3mepenue yaenbHOM TEMOTHI TUIaBIEHUS JIbJA.

N3ydeHne CBOMCTB HACBIIEHHBIX APOB.

N3mepenne abCONIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MTOMEUIEHUHU.

N3mepenune korhPuiineHTa NoOBEpXHOCTHOTO HATSKEHHUS.

N3mepenue moayis FOHra.

HccnenoBanue 3aBUCUMOCTH — JAedopmalny  pe3HMHOBOrO obOpasua oT
MIPUJIOKEHHOU K HEMY CHUJIBI.

Pasznen 4. DjekTpoanHaAMHUKA.

Tema 1. Dnexmpuueckoe none.

OnekTpu3auus Tell U €€ NPOsBIEHUA. OJJNEKTpUYECKHil 3apsan. JlBa Buna
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, MAUDIIEKTPUKH U IMOJYIPOBOJHHKHU.
DNeMEHTapHbId JJEKTPUUYECKUM 3apsAn. 3aKOH COXPAHEHUs JJIEKTPUYECKOTO
3apsna.

B3anmoneiictBue 3apsanoB. Toueunsie 3apsaapl. 3akoH Kymnona.

OnekTpuueckoe noiie. Ero neiicTBre Ha 3JIEKTPUUECKUAE 3apSbl.

HanpsokéaHocts  anekTpuueckoro  modsg.  [lpoOuwiid  3apsa.  Jlunum
HaIpsKEHHOCTH 3JIEKTPUUECKOTO MoJIs. OHOPOIHOE AIEKTPUUYECKOE TOJIE.

[loTeHUHATBHOCTh 3JEKTPOCTATUYECKOTO TMOJs. Pa3HOCTh MOTEHLHAIOB H
HanpsbkeHue. lloTeHImanbHas BSHeprus 3apsga B 3JIEKTPOCTATUYECKOM TOJIE.
IToTeHUHaNM AMEKTPOCTATUYECKOrO MOJsA. CBA3b HANPS)KEHHOCTH TMOJS U Pa3HOCTH
NOTEHIIMAJIOB ISl JICKTPOCTATUYECKOro moyis (Kak OJHOPOJHOTO, TaK W
HEOTHOPOJTHOTO).

[IpuHUIMN CyNEepO3UIUHU SAEKTPUUECKUX MOJIEH.

[lone Toueunoro 3apsana. Ilone paBHOMepHO 3apsikeHHON cdepsl. [lone
PaBHOMEPHO 3apsiKEHHOro mo o0béMy Imapa. Ilome paBHOMEpHO 3apsKEHHON
OeCKOHEUHON TIOCKOCTH. KapTuHbl JIMHUN HANpsXKEHHOCTH O3TUX TOJEH |
AKBUIIOTEHIIMAJIbHBIX TOBEPXHOCTEM.

[IpOBOHUKH B JIEKTPOCTATUUECKOM IOJIE. Y CJIOBUE PABHOBECHS 3aPSIOB.

JIMDNEeKTpUKn B AIEKTPOCTATUYECKOM ToJIE. Jusnextpuyeckas
IIPOHUIIAEMOCTD BEIIECTBA.



Konzencarop. DneKTpoEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh IJIOCKOIO
KOHJIEHCATOopa.

[TapamienbHOE coeTMHEHUE KOHIeHCcaTOpoB. [locnenoBarenbHOE COEqUHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsKEHHOTO KOHIEHCATOpA.

JIBMKEHME 3apSKEHHOW YaCTULIBI B OJHOPOIHOM 3JIEKTPUYECKOM MOJIE.

TexHuueckne YCTPOMCTBA M TEXHOJOTMYECKHE IPOILECCHI: AJIEKTPOCKOII,
AIEKTPOMETpP, dJIEKTpocTaTHYecKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpHUOOpOB,
KOHJIeHcaTopkl, reHeparop Ban ne ['paada.

Jlemoncmpayuu.

Y CTpONCTBO M IPUHIUIT JEUCTBUS DJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mogens anekTpoctatudeckoro reHepatopa (Bau me I'paada).

IIpOBOHUKH B DJIIEKTPUUYECKOM IIOJIE.

DeKTpocTaThuyecKas 3amuTa.

VY CTpoilCcTBO U AEMCTBHE KOHAEHCATOPA OCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaTopa OT IUIOLIAIN
IJJACTUH, PACCTOSHUSA MEXAY HUMH U IUDJIEKTPUUECKONU MPOHULIAEMOCTH.

DHeprus 3JIEKTPUUECKOr0 NOJIS 3apsSyKEHHOTO KOHJEHCAaTopa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, npaKmMuKym.

OueHka cui B3auMOJAECHCTBUS 3apSyKEHHBIX TEII.

HaGmronenne npeBpallieHus: SHEPTUM 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
W3JIyYEHUSI CBETOIMO/A.

N3yueHne npoTekaHus TOKa B LEMHU, COAEpKaIIe KOHAEHCATOP.

Pacripenenenue pa3HOCTH MIOTCHITUAJIOB (HanpsHKEHNs) pH
MOCJIEA0BATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmosannwlit IneKmpuuecKuilt mox.

Cuia toka. IlocTOAHHBIN TOK.

VYcnoBus CylecTBOBaHMS MOCTOSHHOTO AJIEKTPUUYECKOTO TOKa. MCTOUYHMKH
toka. Hanpspkenune U u 3J1C é.

3akoH Oma 11 yyacTKa LEenu.

DIIEKTpUYECKOE CONPOTHUBJIEHUE. 3aBUCHUMOCTb CONPOTHUBIICHUS
OJHOPOJHOTO MPOBOJHUKA OT €ro IJIWHBI U IUIOIIAAHN IMONEPEYHOrO CEUCHHUS.
VY nenpHOE CONPOTHBIIEHUE BELIECTBA.

IlocnenoBaTenpHOE, NapaJJIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuét pa3BeTBIEHHBIX AnekTpuueckux uenei. [Ipasuna Kupxroda.



Pabota snextpuyeckoro Toka. 3akoH [xoyns—Jlenna.

MOIIHOCTh 3JEKTPUYECKOrO0 TOKA. TerioBas MOIIHOCTH, BblIEseMas Ha
pe3ucTope.

OJIC m BHyTpEHHEE CONPOTUBICHUME HCTOYHHMKA TOKa. 3akoH Oma s
MOJHOM  (3aMKHYTOM) DJIGKTPUYECKOW Ienmd. MOIIHOCTh HCTOYHHKA TOKA.
Kopotkoe 3ambikanue.

KoHzeHcaTop B ieny NOCTOSIHHOTO TOKA.

TexHudueckne yCTpPOWCTBA M TEXHOJOTHYECKHE TIPOLECCHI: aMIIEpPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DIIEKTPUUECKON SHEPTUU.

Jlemoncmpayuu.

N3Mepenne CUiibl TOKa U HAPSIKEHUS.

HccnenoBanne 3aBUCHMOCTH CUJIBI TOKAa OT HAIPSDKEHUS U1l PE3UCTOpPA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/A.

3aBUCUMOCTh CONPOTHUBICHUS UWIMHAPUYECKUX MPOBOAHUKOB OT JJIMHHBI,
IJIOIIAIN TTONIEPEYHOTO CEYEHHUs U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT CONPOTHUBIICHHUS ITPU MTOCTOSSHHOM
HanpsHKEHUH.

IIpsimoe n3mepenne DJIC. KopoTkoe 3aMbIKaHNE TaIbBAHUYECKOTO AJIEMEHTA
1 OIIEHKA BHYTPEHHETO COITPOTUBIICHUS.

CrniocoObl coenHeHus UCTOYHUKOB Toka, D/IC Gartapeil.

HccnenoBanne pazHOCTU MOTEHUHUATIOB MEXKAY IMOJOCAMU HCTOYHUKA TOKA
OT CWJIbI TOKA B ILICTIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomot, npAKMUKyM.

HccnenoBanne CMENMIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTHBIEHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HAaNpPSDKEHUS I JIAMITBI
HaKaJMBaHUs.

VBennueHue npejiesa u3MepeHus amnepmeTpa (BOJIbTMETPA).

N3mepenue 3/1C 1 BHYTPEHHETO CONPOTUBIIEHUSI HCTOYHUKA TOKA.

HccnenoBanne 3aBucumMoctd J/]C raapBaHMYECKOrO 3JEMEHTAa OT BPEMEHHU
MPY KOPOTKOM 3aMbIKAHUH.

HccnenoBanne pazHOCTH MOTEHLUHUATOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CWJIbI TOKA B LICTIH.

HccnenoBanne 3aBUCMMOCTH MOJIE3HOM MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 paznuuHvix cpeoax.

DneKTpuueckass MPOBOJAMMOCTb  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAA
MIPOBOIUMOCTh TBEPABIX METAIIOB. 3aBUCHUMOCTb COIPOTUBIICHHUS METAIOB OT
temneparypbl. CBEpXIIpOBOIUMOCTD.



DJIEKTPUUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYyUYKOB.

[TonynpoBOHUKMY. CoOcrBeHHas u MpUMECHasI MIPOBOJIUMOCTh
noynpoBoAHUKOB. CBoiicTBa P—N-niepexoaa. [1onynpoBoIHUKOBEIE TPUOOPHI.

DJIEKTPUUYECKU TOK B JJICKTPOJIUTAX. DJIEKTPOIUTHYECKAS IUCCOIMALIMS.
DnexTponus. 3akoHbl Papajes AJisl HIEKTPOIn3a.

DJIEKTpUUYECKU TOK B Ta3zax. (CaMOCTOATENbHBIH M HECAMOCTOATEIbHBIN
paspsa. PaznuuHble TUIBI CAMOCTOSATENIBLHOTO pa3psaaa. Monnus. [lnazma.

TexHuueckne yCTpONCTBA M MPAKTUUECKOE MNPUMEHEHHUE. Ta3opa3psiIHbIC
JIAMIIbI, D3JIEKTPOHHO-Ty4YeBas TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: MO/,
TpaH3uCTOp, (HOTOAMOJ, CBETOAWOJ, TalbBaHWKA, paPUHUPOBAHUE MEJH,
BBITJIABKA JTFOMUHUS, DJIEKTPOHHAS! MUKPOCKOTIHS.

Hemoncmpauyuu.

3aBUCUMOCTh CONTPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 3JIEKTPOJIUTOB.

3akoHsl 25iekTposnu3a apages.

NckpoBoii pa3psia U MPOBOAUMOCTb BO31yXa.

CpaBHeHME TPOBOJIUMOCTH METAIIOB M TTOJIYITPOBOJHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOAA.

Yuenuueckuit sxkcnepumenm, nabopamopnsvie pabomuol, nPAKMUKYM.

Hab6nronenue snekTpousa.

N3mepenue 3apsiga 0JHOBAIIEHTHOTO HOHA.

UccnenoBanne  3aBUCHUMOCTH  CONPOTHUBICHUSI  TEPMOPE3UCTOpA  OT
TeMIIEPaTyphI.

CHsiTue BOJIBT-aMIEPHON XapaKTEPUCTUKU AUOA.

Du3nYeCcKM NPAKTHKYM.

CriocoOsl n3MepeHus: (U3NYECKUX BEJIMYHMH C UCIIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENIBHBIX MPUOOPOB M KOMITHIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCHUTEJIBHBIC MOTPEITHOCTH U3MEPEHUN (PU3HUUYECKUX BEITUYHUH.
OueHka rpanuI] OrpeIIHOCTEN.

[IpoBeneHuEe  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
GU3MYCCKUX BEIMYWH, MPOBEPKA MPEAIOKEHHBIX THIOTe3 (BBIOOp H3 pador,
OMMCAaHHBIX B  TEMATHMYECKUX  pa3fieaXx «YUEHUYECKUH  AKCIEPUMEHT,
J1abopaToOpHbIC PabOThI, MPAKTUKYM).

MexnpeaMeTHbIE CBS3H.

WU3yuenue kypca ¢usuku yrioyonéuHoro ypoBHs B 10  kmacce
OCYILIECTBIIAECTCA C YUETOM COAEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€H C Kypcamu
MaTeMaTHuKH, OUOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle NOHAMUA, CEA3AHHbBIE C U3YUEHUEM MEMOO08 HAYUHO20
NO3HAHUA. SBJICHUE, Hay4HBIH (akT, rumores3a, ¢u3MYecKas BEIWYHHA, 3aKOH,



Teopusi, HaOIIOJEHUE, OSKCIEPUMEHT, MOJEIUPOBAaHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, I poBas 1abopaTopusl.

Mamemamuka:. pelieHue CcUCTeMbl ypaBHeHUH. JlunelHas QyHKUuA,
napabona, runep6ona, ux rpaduku U cBoiicTBa. TpuroHomerpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTI'OHOMETPUUECKOE TOKIECTBO.
BeKkTopsl 1 UX IPOEKIMH HA OCH KOOPAMHAT, CII0KEHUE BEKTOPOB.

Buonozua: mexannueckoe IBIXKEHHE B KUBOM mpupone, nuddysus, ocmoc,
TEIJI000MEH JKMBBIX OPraHHW3MOB, TEIUIOBOE 3arps3HEHHE OKpYKarollel cpemsl,
yTHIM3alUsl OMOOPraHMYECKOro TOIIMBA JUISI  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSKEHUE U KaIWJUISIPHBIE SIBIEHUS B IPUPO/IE,
AIEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumus. DUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BEILIECTBA, MOJISIPHAs Macca, I[OJIyYEeHHE HaHOMATEepUAJIOB, TEILIOBBIE
CBOMCTBA TBEPABIX TEJ, )KUIAKOCTEH U Ia30B, KUAKUE KPUCTAIUIBI, 3JIEKTPUUYECKUE
CBOMCTBA METAJLJIOB, JIEKTPOJIUTUYECKAS TUCCOLMALINS, TAIIbBAHUKA, 3JIEKTPOHHAS
MHUKPOCKOIIUSI.

T'eozpaghusn’. BnaxxHOCTh BO3/yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozusa: npeodbpa3zoBaHuEe ABUKEHHUI C MCIOJIb30BAHHMEM MEXaHHU3MOB,
Y4E€T CYXOrO M IKUIKOIO TPEHHUS B TEXHUKE, CTATHYECKHE KOHCTPYKUHUU
(KpOHIITEH, peméTyaThle KOHCTPYKIIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAHCHUS
MEXaHUKU B TEeXHHKE (THPOCKOI, BOJOMET W IPyrue), JBHraTeilb BHYTPEHHETO
Cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHIUIIMOHED, TEXHOJIOTUH
IIOJIy4YeHUsT COBPEMEHHBIX MATEpUAJIOB, B TOM YHUCJIE HAHOMATEpUAIIOB, W
HAHOTEXHOJIOTHH, AJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB,
ra3zopaspsiHble JIAMIIbI, TOJIYIPOBOAHUKOBBIE TPUOOPHI, TAJIbBAaHHUKA.

11 KJIACC

Pa3nen 4. DiaexkTpoaAuHaMuKA.

Tema 4. Maznumnoe nosne.

B3aumopelcTBue TOCTOSHHBIX MArHUTOB M IPOBOJHUKOB C  TOKOM.
MaruutHoe mosne. BekTtop MarHuTHOW UWHAYKIUU. [IpuHuun cynepno3uinuu
MAarHUTHBIX MOJIEW. JINHUA MarHUTHOU MHIYKIIHH.

MarHuTHOE 10Jie MPOBOAHKMKA ¢ TOKOM (MPSAMOTO MPOBOJAHHMKA, KATYIIKH W
KpyroBoro Butka). OneiT Ipcrea.

Cuita AMmnepa, €€ HanpaBJIE€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIe€HUE U MOJYJb. J[BUKEHHE 3apsiKEHHOW YaCTHUILIbI
B OJJTHOPOJTHOM MarHuTHOM 1oJje. PaGota cubl JlopeHiia.

MarnautHoe nose B BeniectBe. DeppoMarHeTuky, napa- u JuaMardHeTHKH.



TexHuueckue YCTpOﬁCTBa M TCEXHOJIOTHMYCCKHUE IIPOLECCChl. IIPUMCHCHHUC

MMOCTOSIHHBIX MarHMTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
AIEKTPOABUTATENL SIKOOU, YCKOPUTEIIH dJIeMEHTAPHBIX YaCTHII.
Jlemoncmpayuu.

Kapruaa  nauHWMA  MHAYKOMM ~ MarHUTHONO  TOJSL  [OJOCOBOTO U
MOJIKOBOOOPA3HOT0 MOCTOSIHHBIX MArHUTOB.

Kaprtuna nuHMI MarHUTHOM MHAYKIMH MOJIS UIMHHOTO NMPSMOrO IMTPOBOIHHUKA
Y 3AMKHYTOI'O KOJIBIIEBOTO MPOBOJHUKA, KATYLIKH C TOKOM.

B3anmopelicTBue AByX NPOBOJHUKOB C TOKOM.

Cwuita Amnepa.

HevictBre cuibl JIopeHIa Ha MOHBI AJIEKTPOJIUTA.

HabGntonenne nBH>XeHUs My4YKa 3JI€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMn JNENUCTBUS AIEKTPOUZMEPUTEITBHOTO npubdopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, npAKMUKyM.

HccnenoBaHnre MarHUTHOTO TOJISI IOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTHUKOB.

HccnenoBanue 1€MCTBUSA MOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.

N3mepenue cuinbl Amrepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomazHumnas UHOYKYUA.

SlBneHue AIIEKTPOMAarHUTHOW HWHAYKIMUA. [loTOK BEkTOpa MAarHUTHOMU
uaaykuuu. OJIC uHAyknuu. 3akoH JIIEKTPOMAarHUTHOM uHAykKuuu Papanes.
Buxpesoe anekrpuyeckoe nose. Toxku Pyxo.

OJC uHAYKUMU B NPOBOJHUKE, NBUXKYIIEMCS B OAHOPOJHOM MAarHUTHOM
ToJIe.

ITpaBuiio Jlenua.

NupyktuBHOCTh. KaTylika HMHIYKTMBHOCTH B LENH IOCTOSHHOTO TOKA.
SABnenne camonHaykuuu. JJ1C caMOMHIyKIUY.

DHeprusi MAarHUTHOTO TOJI KATYIIKHA C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHU4yecKne yCTpPOMCTBA M TEXHOJOTMUYECKHUE MPOLIECCHl: WHAYKIMOHHAsS
II€Yb, COJIEHOMU, 3aIIHUTA OT AJEKTPU3ALUU TEN NPU JIBH)KEHUU B MATHUTHOM I10JIE
3emu.

Hemoncmpayuu.

HaGmronenue siBieHuUs 3JIEKTPOMAarHUTHOM UHTYKIIHH.

HccnenoBanne 3aBucumoct DJIC HHAYKIUM OT CKOPOCTH HU3MEHEHUSA
MAarHMuTHOIO MOTOKA.



[TpaBuiio Jlenua.

[Tamenre MarauTa B allOMUHUEBOH (MeIHOI) TpyOe.

SBiieHNE CaMOVHYKIINH.

Uccnenoanue 3aBucumoctu DJC cCaMOMHIAYKIIMU OT CKOPOCTH U3MEHEHUS
CHUJIbI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, npAKmMuUKyMm.

UccnenoBanue sSiBICHUS 3JIEKTPOMArHUTHON MHTYKIIUH.

Onpenenenne UHAYKIUA BUXPEBOTO MATHUTHOTO TIOJISI.

HccnenoBanue sIBICHUS CAMOUHIYKIUU.

COopka MoJIenH AIEKTPOMArHuTHOTO TeHepaTopa.

Pa3nen 5. KosieOanusi u BOJTHBI.

Tema 1. Mexanuueckue Konebanusn.

KonebarensHast cucrema. CBOOOIHBIE KOJICOAHUS.

IMapmonnueckue konebanus. Kunemarnueckoe M TUHAMHYECKOE OIMCAHHUE.
DHepreTUdecKkoe omucaHue (3aKOH COXpaHEHHsS MEXaHHYeCKOH »Hepruu). BeiBoj
JTUHAMHUYECKOTO OIMUCAHUS TaPMOHUYECKUX KOJIEOAHHI U3 MX DHEPreTUYecKoro u
KMHEMaTU4YECKOTO OMKUCAHUS.

Amvmuryna u ¢asza konebanuil. CBs3b aMIUIUTYAbl KOJIEOAHUNA HCXOMTHOM
BEJIMYMHBI C aMIUTUTYyJaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHHS.

Ilepuon m uacrtora konebanuid. Ilepwon Manabix CBOOOIHBIX KoJIeOAHMI
MaTeMaTH4ecKoro masiTHuka. Ilepuon CcBOOOIHBIX KoOJ€OaHUW TPYKUHHOTO
MasITHUKA.

[TonsiTue o 3aryxaromux Kosedbanusx. BeiHyx/ieHHbIe KonebaHus. Pe3oHaHc.
Pe3zonancnas kpuBas. BiusHue 3aTyXaHusi Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOAHMS.

TexHuueckue yCcTpoicTBa U TEXHOJIOTUUECKHUE MPOLECCHI: METPOHOM, YacChl,
Kaudelld, My3blKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck KoJie0aTeIbHOTO JIBHYKCHUS.

HabGnronenue He3aBUCUMOCTH TIepro/ia MalbIX KojdeOaHui rpy3a Ha HUTH OT
AMILIUTY JIbI.

Hccnenoranue 3aTyxaronux KojaeOaHuid U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJIeOaHUN OT COMPOTHUBIICHUS.

HccnenoBanue kojebaHUM Tpy3a Ha MACCHUBHOM TMpPYXKHHE C LEIbIO
dhopMupoBaHus NMPEACTABICHUN 00 UICATbHOM MOJICNH MIPYKMHHOTO MasiTHUKA.

3aK0OH COXpaHECHUS PHEPTHUH MPH KOJICOAHUAX TPy3a Ha MIPYKUHE.

HccnenoBanne BRIHYKICHHBIX KOJICOAHU.

Hab6nronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, npAKmMUKyMm.



W3mepenue mnepuoaa CBOOOIHBIX KOJEOAHWN HUTSHOTO M MPYKUHHOTO
MasITHUKOB.

N3yuyenue 3aKOHOB JBMKEHUS Tela B X0J€ KoJieOaHUW Ha yIPyTroM Mo/Bece.

N3yueHne IBUKEHUSI HUTSHOTO MasTHUKA.

[IpeoGpazoBaHue SHEPTUHU B IPY>KMHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTMTY/IbI 3aTYXaIOMUX KOJIeOaHUM.

HccnenoBanue BbIHYKICHHBIX KOJIEOaHUH.

Tema 2. InekmpomazHummole KoneOAHUA.

Konebarenbupiit koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
ujeanbHOM KoiiebaTenbHOM KOHType. ®Dopmyrna Tomcona. CBsi3b aMIUTUTYAbI
3apsiia KOHJEHCATOpa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEILHOM KOHTYPE.

3aKOH COXpAaHEHHs PHEPTUH B UA€AIbHOM KOoJieOaTeIbHOM KOHTYpE.

3aTyxaronime AIEKTPOMArHUTHBIE KoJIeOaHus. BriHyX1€HHBIE
AIEKTPOMArHUTHBIE KOJIeOaHusl.

IlepeMeHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYAHOE H
JCICTByIOIlee 3HAYEHHE CHUJIbl TOKAa M HANpsDKEHUsS TpU pas3auyHoil (dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouJlanbHbI NEPEMEHHBI TOK. Pe3ucrop, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LENMH CUHYCOMJAIBHOIO NMEPEMEHHOrO TOKa. Pe30HaHC TOKOB.
Pe3oHaHC HaIpsKEHUN.

Wneanbusiii  Tpancopmatop. IlpousBonacTBo, mnepempadya U moTpeOiIeHHUE
AIEKTPUYECKOU SJHEPTUH.

DKOJIOTUYECKHE PHUCKH IIPU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
WCIIOJIb30BAHUS AIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHu4ueckne yCTpOHWCTBAa M TEXHOJIOTMYECKUE MPOLECCHI: DJIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, TUHUU dJIEKTpOIepeaay.

Jlemoncmpayuu.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMUSI.

3aBUCUMOCTb 4aCTOThI CBOOOHBIX KOJEOAHUI OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHH.

['eneparop He3aTyXaroUUX JIEKTPOMArHUTHBIX KOJIeOaHUH.

Mopenb 3JIEKTPOMarHuTHOTO TE€HEPATOPA.

BoiHyXIeHHbIE CHHYCOUAIbHBIE KOJIEOaHUSI.

Pe3ucrop, karymka MHIYKTUBHOCTH M KOHAEHCATOP B LEMU NEPEMEHHOIO
TOKaA.

Pe3oHaHc nmpu MOCHENOBATEIBHOM COEAUMHEHUU PE3UCTOPA, KATYLIKH
MHIYKTUBHOCTHU ¥ KOHJEHCATOPA.

YcTpoicTBO M NpUHLIMI IeHCTBHS TpaHchopmaTopa.



Moienb TUHUH IEKTPONEpeIauH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomot, NPAKMUKYM.

Nzyuenue Tpancdopmaropa.

HccrnenoBanre TEepeMEHHOTO TOKa 4Yepe3 TOCIEeIOBATEIbHO COCTUHEHHBIC
KOHJ/ICHCATOp, KaTYIIKy U PE3UCTOP.

HabmoneHne 31eKTpOMarHUTHOTO Pe30HaHCa.

HccnenoBanre paboThl HCTOYHUKOB CBETA B IIETIHA IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u IneKmpomMazHUMHbLE GOJIHbI.

MexaHn4decKkue BOJIHBI, YCIOBHS WX pacmnpocTpaHeHus. llomepeuHsie u
NpOAOJIbHBIE BOJHBEL. Ilepwoj, CKOpPOCTh pPAcIpOCTpaHEHWs W JJIUHA BOJHBL
CBoiicTBa MEXaHMYECKHUX BOJH: OTpPaXCHHE, NpeJoMJIeHHE, MHTephepeHIHs H
audpakuus.

3Byk. CropocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[ITymoBoOe 3arpsi3HEHNE OKPYKAIOIICH CPEIbI.

DNEeKTPOMArHUTHBIC BOJHBI. Y CIOBHS M3TYYCHHs dJIEKTPOMATHUTHBIX BOJIH.
B3anmuast opreHTaIus BEKTOPOB B DJIIEKTPOMArHUTHON BOJTHE.

CBoiicTBa  DNEKTPOMAarHWUTHBIX ~ BOJH.  OTpPaXEHHWE,  MPEIOMIICHUE,
NOJISIpHU3allysl, HHTepPepeHIus U U paKius.

[IIkana 3MeKTPOMArHUTHBIX BOJH. [IprMeHeHHe 3JIeKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY.

[TpuHIMTIBI paANOCBS3H U TENEBHICHUS. Paaronokanusi.

DJEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIICH CPEIbI.

Texnuveckne yCTpPOWCTBA W MPAKTHUYECKOE MPHUMEHEHHUE.: MY3bIKaIbHbBIC
WHCTPYMEHTEHI, pajap, paauonpuéMHIK, TeIEBU30p, aHTeHHa, TeaedoH, CBY-neus,
yIbTPa3ByKOBas TMarHOCTUKA B TEXHUKE W METUITHE.

Hemoncmpayuu.

OObpazoBaHue U pacIpOCTpaHEHHUE MONIEPEYHBIX U MPOIOIBHBIX BOJIH.

KoneGmromeecst Ten0 Kak HCTOYHUK 3BYKA.

3aBUCHMOCTH JITMHBI BOJHBI OT YaCTOTHI KOJICOAHHIA.

HabmioneHne oTpakeHUs ¥ MPEIIOMIICHUS MEXaHUYECKHUX BOJIH.

Habmonenne naTepPepeHny 1 1udpakiinu MEXaHHIECKUX BOJTH.

AKYCTHYECKHI pe30HaHC.

CBoiicTBa yJIbTpa3ByKa U €ro NpUMEHEHHE.

HabmioneHne CBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KoJieOaHUM.

HccrnenoBanne  CBOWCTB  DJJCKTPOMAarHWUTHBIX ~ BOJH.  OTpPa)KCHHE,
npeIoMIIeHHUE, TTONSIpU3anus, AUPpakius, HHTephepeHITHs.

O6HapyxeHre nHOPaKpacHOTO U YIbTPaPUOIETOBOTO U3TYUCHUH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomot, NPAKMUKYM.



N3ydyenne napameTpoB 3ByKOBOU BOJIHBI.

N3ydeHune pacupocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

IIpssMonHEHOE paclpOCTpaHEHUE CBETa B OJHOPOAHOU cpene. JIyd csera.
ToueuyHbIii HICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHusi cBeta. [locTpoenue nzoOpaxeHuil B
riockoM 3epkaie. Chepuueckue 3epkana.

[Ipenomienue cBera. 3aKOHBI MTpesIOMIIEHUs cBeTa. AOCONIOTHBIN MOKa3aTeb
npenomiieHus. OTHOCHUTENBHBIN NTOKa3aTepb npesioMiaeHus. [IoCToSHCTBO 4acTOTHI
CBETAa M COOTHOILICHWE [UJIMH BOJH IIPU IEPEXO0Je MOHOXPOMAaTHYECKOI'O CBETA
yepes rpaHully pasjelia IByX ONTUYECKUX CPE.

Xon nyueit B mpusMme. [ucnepcust cBera. CloxHBIA cOCTaB 0eloro cBera.
[Ber.

IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHblil yroyn MmojHOro BHYTPEHHETO
OTPAXKECHUSI.

CobOuparomue u pacceuBaromve JuH3bl. ToHkas suH3a. DokycHoe
paccTosiHME M ONTHYeCKas Cujia TOHKOM JIMH3BL. 3aBUCUMOCTh (DOKYCHOTO
pPacCTOSIHUSL TOHKOM c(hepudecKor JUH3bI OT €€ NeOMETPUH U OTHOCHUTEIBHOTO
[I0Ka3aTess MPeJIoOMIICHHUS.

dopMyJia TOHKOU JMH3BL. Y BEJIMYEHUE, JaBAEMOE JINH30MU.

Xoa nyda, NPOLIEAIIETrO JUH3Y I10J IIPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOU
ontuyecko ocu. IlocTpoeHune wu300pakeHU TOYKM W OTpe3Ka NpsIMOi B
coOMparoLUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue nmpubopsl. Paspemaromas crnocoOHOCTh. [71a3 kak ontuyeckas
cucrema.

IIpenensl MPUMEHUMOCTH TEOMETPUUECKON OIITUKH.

BonnoBas ontuka. HWuTepdepeninus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMIOAEHUST MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEeHLHOHHOMN
KapTUHE OT [JBYX KOI€PEHTHBIX HMCTOYHMKOB. IIpuMepsl Kinaccruueckux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. JudpakuvonHas pemérka. YCIOBUE HaOIIOICHUS
[JIABHBIX ~MAaKCUMyMOB IIpM IIaJICHUM MOHOXPOMATHYECKOI'O CBE€Ta Ha
IUGPaKIMOHHYIO PEIIETKY.

Ilonspusanuus ceera.

TexHruueckne yCTpOMCTBA M TEXHOJIOTMYECKHME IPOLIECCHI: OYKH, JYIIa,
nepuckon, (oroannapar, MUKpPOCKOIN, MPOEKIMOHHBIN amnmapar, NpOCBETICHUE
OINITUKH, BOJIOKOHHAS! ONTHUKA, AUPPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPaYKEHHUSI CBETA.



Nccnenoranue npeoMieHus CBETA.

Hab6nronenre nojHOro BHyTPEHHETO OTpakeHus. Mojiens CBETOBO/ 1.

HccnenoBanne xoJa CBETOBBIX IYYKOB 4Yepe3 IUIOCKOMapaIeIbHYIO
IUTACTHHY U TIPU3MY.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mogenu MUKpPOCKOTIa, TeJIECKOTa.

HaGmronenue uaTepdepeHium crera.

HaOnronenue 11BETOB TOHKUX IIEHOK.

HaGnronenue nudpakiuuu cBera.

N3yuyenue nupakiinoOHHON PEIIETKY.

HaGnronenue nudpakiinOHHOTO CIIEKTPA.

HaGnronenue nucnepcuu cBera.

Hab6nronenue nossipusaiiuu cBeTa.

[TpuMeHeHne TOMAPOUIOB IS U3YYCHHSI MEXaHUUCCKUX HAIPSHKCHUH.

Yuenuueckuit sxkcnepumenm, nabopamopHuie pabomot, RPAKMUKYM.

N3mepenue mokazaresns npeaoMiIeHUs CTEKIIa.

HccnenoBanre 3aBUCHMOCTH (OKYCHOTO pacCTOSHUS OT BelnectBa (Ha
pUMepE JKUIKUX JTUH3).

N3mepenue HoKycHOTO pacCTOSTHUS PACCEUBAIOIINX JIUH3.

[TomyueHnne n300pa>keHHs B CUCTEME U3 INTOCKOTO 3€pKaJia U JIMH3BI.

[TomydyeHune n300pakxeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpyHnpoBaHUe TEIECKOTTMYECKUX CHCTEM.

HaGmonenne nudpakmwu, nHTepEpEeHIINN U TTOJIIPU3AINH CBETA.

N3yuyeHue Nosspu3aluy CBETa, OTPAKEHHOTO OT TOBEPXHOCTH JIUAJICKTPHUKA.

N3yuyenue naTepPEpEHIMM JTa3epHOTO U3TYUCHHS HA IBYX MIETIAX.

HaGnronenue nucnepcum.

Hab6ntonenue u viccienoBanue AuGpakImOHHOTO CIIEKTpa.

W3mepeHre JUIMHBI CBETOBOM BOJIHEI.

[TomydyeHure crieKTpa M3IYYSHHUS CBETOIWOJA TIPH TIOMOIIM AUPPAKITHOHHOM
PELIETKH.

Paznen 6. OcHOBBI cienUAJIbHOH TEOPHUU OTHOCHTEIbHOCTH.

['paHuIBl TPUMEHUMOCTH  KJIACCUYCCKOH  MEXaHUKH. [TocTynaTsr
CHCIUATBHONW TEOPHH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasi. [IpeoOpazoBanust  JlopeHiia.
YcnoBue mnpuYMHHOCTH. (OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJJICHUE
BPEMEHU U COKPAIICHUE JIJTUHBI.

DHeprusi ¥ UMITYJIbC PEIATUBUCTCKOMN YaCTHUIIbI.

CBs13b MacChl ¢ SHEPTrUCH U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIBI. DHEPTHS
ITOKOSI.



TexHuueckre yCTpPOHWCTBA W TEXHOJOTMYECKHUE MPOLECCHI: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIHU 3aPSKEHHBIX YACTHII.

VYyeHnueckuil 3KCIIepUMEHT, J1ab0paTopHbIe PabOThI, MPAKTUKYM.

OmnpenescHue UMIyJdbCa ¥ DHEPrUM  PEISTHBUCTCKUX dacTuil (1o
dororpadusM TPEKOB 3apSHKSHHBIX YaCTHUI] B MATHUTHOM IIOJIE).

Pa3nen 7. KBantoBasi pusuka.

Tema 1. KopnycKynapno-601H0601 Oyanusm.

PaBHOBecHOe TemioBoe m3iyueHHe (U3TydeHHe aOCOJIOTHO YEPHOTO Teja).
3akoH cMmelieHus: Buna. I'unotesa [1nanka o kBaHTax.

®oTOoHBI. DHEPrUs U UMIYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akonbl GoTodddexra. YpaBHeHUE
OuiHmTeiHa 1ia pororddexra. «Kpacnas rpanuna» Gorodddexra.

JlaBnenue cBera (B YaCTHOCTH, JaBJCHHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAKOIIYI0 W aOCOJIFOTHO OTpaXkarollyr moBepxHocTh). Ombitel I1. H.
Jlebenena.

BosiHoBBIE cBOMcTBa yacTull. BosHsl ne bpoins. lnuHa BoaHb! ne bpoiuis u
pasMepbl 00JacTH JIOKaNW3alMu JABWXKYyIIeHcs vactuibl. KopmyckylspHo-
BOJIHOBOH Ayanu3Mm. J{udpakius 31eKTpOHOB Ha KpHUCTaJIax.

Crneuuduka uzmepenuii B Mukpomupe. COOTHOIIEHUSI HEONpeneaEHHOCTEH
I'eitzendepra.

TexHuueckre yCTpOHCTBa M TEXHOJOTMYECKHE MPOIECCHI: CIEKTPOMETD,
dboTosnemMenT, (GOTONATYMK, TYHHEIbHBIM MHUKPOCKON, COJIHeYHas Oarapes,
CBETOJIUO/.

Hemoncmpayuu.

®oto3¢(dHeKT Ha YCTaHOBKE C LIMHKOBOM IMJIACTUHOM.

HccnenoBanue 3akoHOB BHEHIHETO (oTodPdekTa.

HccnenoBanre  3aBUCHUMOCTHM  CONPOTUBICHHUS  MOJYNPOBOJAHUKOB  OT
OCBEIIEHHOCTH.

Cseronuon.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, nPAKmMUKyMm.

Hccnenosanue Goropesucropa.

N3mepenue noctostHHoM [1nanka Ha ocHoBe uccnenoBanus Gporodddekra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Y€pPE3 CBETOJIMO OT HAIPSKSHHUS.

Tema 2. ®uzuxa amoma.

OneIThl MO HUCCIEAOBAHMIO CTpoeHus aTtoma. IlimaHerapHas mMonenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyyenue u nornoiieHre (pOTOHOB MpH Mepexojie aTomMa
C OJTHOTO YPOBHS SHEPTUU Ha JAPYTOM.



Bunpl ciekTpoB. CrieKTp ypOBHEW SHEPIUU aTOMA BOJIOPO/A.

CnoHTaHHOE U BBIHYXIEHHOE U3yueHue ceera. Jlazep.

TexHu4yeckne YCTpPOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOII), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu.

Mopnens onbiTa Pesepdopaa.

HaGmonenre nuHeiyaThIX CIEKTPOB.

YeTpoilcTBO U AEHCTBHE CUETUNKA NOHU3UPYIOIINX YACTHII.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, npAKmMuKym.

HabGnronenue nuHevaToro cuekrpa.

HccenenoBanue criekTpa pa3peKeHHOI0 aTOMAapHOI0 BOAOPOJAa U U3MEpPEHUE
noctosiHHoM Punbepra.

Tema 3. Dusuxka amomnozo A0pa u IemMeHmMapHvIX YaAcCmuy.

Hyxnonnas monens sapa I'eiizenOepra—MBanenko. 3apsn snpa. MaccoBoe
yuciio sapa. M30Tormsl.

PanuoaktuBHOCTh. Anb(da-pacnaj. DNEKTPOHHBIM W TO3UTPOHHBIN OeTa-
pacnaz. I'amma-usnydeHue.

3aKkOH paJMOAaKTUBHOrO pacnana. PaanoakTHBHBIE H30TONBI B IPUPOJE.
CBoOIICTBa MOHU3UPYIOUIETO H3JIYy4YEHHUs. BiusHHE paJlHOaKTUBHOCTH HA KHUBBIE
opranu3Msl. EcrectBennsii GoH uznydenus. Jlozumerpus.

DHeprust CBsI3U HYKJIOHOB B siipe. SnepHblie cuibl. JleekT macchl sapa.

Snepubie peakuuu. Jlenenue u cuHTe3 anep. AnepHsie peaktopsl. [IpodreMbl
YOPaBISEMOr0 TEPMOSAEPHOTO CHHTE3a. OKOJOTMYECKUE aCIEKThl Pa3BUTHUSA
AIEPHON YHEPIETUKHU.

Merozsl perucTpalyy U UCCIEIOBAHMS JIEMEHTAPHBIX YaCTHII.

@yH/IaMEHTAJbHbIE B3aUMOACHCTBHS. bapuoOHBI, ME30HBI M JIEOTOHBI.
ITpencraBnenne o CtanaapTHOM Mojienu. KBapk-riitooHHas MOJI€Nb apOHOB.

®usuka 3a npeaenamu CrangaptHol mojenu. TéMmHas martepuss U TEMHas
SHEPTHUS.

EnuncTBO puznyeckoit KapTUHBI MUPA.

TexHu4yeckre yCTpoUCTBA U TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETpP, KaMepa
Bunbcona, saepHbIi peakTop, TEPMOSACPHBIA peakTop, aToMHas OomoOa,
MarHUTHO-pe30HaHCHasi ToMOorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, nPAKMUKyM.

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (oTorpadusm).

HccnenoBanue pagnoakTUBHOTO (hOHA C UCTIOJIB30BAHUEM J103UMETPA.

N3yuyenue nornouieHus: 6eTa-4acTull aTlOMUHHUEM.

Pa3nen 8. DjieMeHTHI ACTPOHOMMU U ACTPOPU3NKH.



Dtanbl pa3BUTHS acTpoHOMUU. [IpukiiaiHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpMEHUMOCTh 3aKOHOB (U3HKUA JUIsi OOBSICHEHHUS MPUPOJIBI
KOCMHUYECKHNX 00BEKTOB.

Metonbl acTpOHOMHUYECKUX HuccieqoBaHuid. COBpEMEHHbIE ONTHYECKHUE
TEJIECKOIIbI, PaANOTEJIECKOIBI, BHEaTMOC(EepHass aCTPOHOMHMUSI.

Bun 3Bé3nnoro nHeba. Co3Be3ausi, spKue 3BE3NBI, IUIAHETHI, UX BHIAMNMOE
JIBMOKCHHE.

ComHeunas cucrema.

Connue. ConmHeuHnasi akTUBHOCTb. McTounuk sHeprun CosiHIA U 3BE3.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpaMMa «CreKTpaabHbINA Kacc —
CBETUMOCTL». 3BE3JBI TJABHOM IOCJIEIOBATEIBHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» JJIsl 3BE3]l TJIaBHOM MOCIIENOBATEIbHOCTU. BHYTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIE MPEACTABICHUSI O MPOUCXOXKACHUU U 3Bodtonnu CojHua U
3BE3J1. DTanbl )KU3HHU 3BE3]I.

Mineunsiii I[Iyte — nama T'amaktuka. [lonmoxenune m aBwxkeHue CosHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPHI B sApax
rajlJakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. PazOeranue rajakTuk.
Teopust bosbmoro B3peiBa. PenmmkroBoe usinyueHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npoOaeMbl acCTpOHOMUH.

Yuenuueckue naonwoenus.

HaGnronenust 3B€31HOTO0 HeOGa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUIOKEHUM JJIsI OTPEICIICHUsI TTOJIOKEHUSI HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy. OCHOBHbIE co03Be3Ausd CeBEpHOTO MOJyIIapus U ApPKUE
3BE3/IbI.

HaGnionenuss B Teneckon JIyHbI, IUTaHET, TYMaHHOCTEH U 3BE3THBIX
CKOILJICHUI.

Du3nYeCKNM NPAKTHKYM.

Crioco0bl n3MepeHusi (GU3NYECKUX BEJIMYHMH C UCIIOIh30BAaHUEM aHAJIOTOBBIX
1 IUGPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMITHIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCHUTEJIBHBIC MOTPEITHOCTH U3MEPEHUN (PU3HMUYECKUX BEITUYHUH.
OueHka rpanui] OrPEeIIHOCTEN.

[IpoBeneHue  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
GU3MYCCKUX BEIMYWH, IPOBEPKA IMPEAIOKEHHBIX THIOTe3 (BBIOOP W3 pador,
OMMCAaHHBIX B  TEMATHMYECKUX  pa3fieiax «YUEHUYECKUH  DKCIEPUMEHT,
1abopaTopHbIC PabOThI, MTPAKTUKYM).

Oo6o0maromee NOBTOpPEHME.



OO6o001IeHNe U CUCTeMAaTH3allMs COJepKaHusl pa3/eloB Kypca «MexaHuKa»,
«MonekynspHas ¢u3nKa U TEPMOJAUHAMUKAY», «DNeKTpoanHamuka», «Koiebanus
U BOJIHBI», «OCHOBBI CIELMAIBHOM TEOPUU OTHOCUTENbHOCTH», «KBaHTOBas
busuka», «IIeMEHThI ACTPOHOMUU U aCTPODUIUKU».

Ponpr ¢u3ukm u acTpOHOMHUHM B OSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COITMATILHOM M ATUYECKOU chepax AesTETbHOCTU YEJIOBEKa, POJb U MECTO (DU3UKHU
Y aCTPOHOMHMH B COBPEMEHHOM HAYyYHOW KAPTMHE MHUPA, 3HAYEHHUE OIUCATEIIbHOM,
CUCTEMATU3UPYIOLIEH, OOBSICHUTELHOH W  TPOTHOCTHYECKOW  (PyHKIIMIA
dbuzudyeckor Teopuu, poJib (GU3NIECKON TeOpHH B (POPMUPOBAHUU MPEICTABICHUIN
0 ¢u3MYECKON KapTUHE MHPa, MECTO (HU3UUECKON KapTUHBI MHUpPA B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O IIPUPOJIE.

MexnpeaMeTHbIe CBSA3H.

N3yuenne kypca Qusuku yriyonéHnoro ypoBHs B 11 kiacce
OCYIIECTBIISAETCS C YUYETOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBS3EU C KypcaMH
MaTeMaTHuKH, OUOJIOTHUH, XUMUH, Teorpauu U TEXHOJIOTHH.

Mesricnpeomemnsvle NOHAMUA, CBA3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HAHUA. SBJICHUE, Hay4HBIH (akT, rumore3a, (u3MYeckas BEIWYWHA, 3aKOH,
Teopusi, HaOJIIOJICHUE, DSKCIEPUMEHT, MOJICIMPOBAHUE, MOJIeNb, H3MEpEHue,
MOTPEITHOCTH U3MEPEHU M, U3MEpUTEIbHBIE TIPUOOPHI, I poBast 1adbopaTopusl.

Mamemamuka. pelIEeHUE CHUCTEMbl YpPaBHEHUU. TPUTOHOMETPUUECKHUE
(GYHKIIMU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO. BEKTOpPBI M MX NMPOEKUUH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBonHbie 3yeMeHTapHbIX (yHKIUKA. [lpusHaku mOAO0USI TPEYTrOJLHUKOB,
onpeieNIeHUe TUIOMIAIU TUIOCKUX GUryp u o0bEMa Tell.

buonozua:. »nekTpudeckue SBICHHS B JKMBOM MNpUpOjE, KoJjieOaTeabHbIe
JIBUKCHUS B JKUBOW TMPHUPOJE, DSKOJOTMYECKUE PHUCKUM TIPU IPOU3BOJCTBE
DJIEKTPOSHEPTUH,  DJIEKTPOMArHUTHOE  3arpsA3HEHUE  OKPYXKAIOWIEH  CPENpI,
YIbTPA3ByKOBAsl JIWArHOCTHKAa B MEIUIMHE, ONTHUYECKUE SBIICHUS B KUBOU
MIPUPOJIE.

Xumusa. CTpOEHUE aTOMOB Y MOJIEKYJI, KPUCTALIMYECKAs] CTPYKTYypa TBEPABIX
TeJ, MEXaHU3Mbl OOpa30BaHUS KPUCTANIMYECKOW PEMIETKHA, CHEKTPAIbHBIN
aHaJus3.

T'eocpagua:. wmarHuTHBIE TIOJIOCA 3€MJIM, 3aJI€KHM MATHUTHBIX PV,
boTochEMKaA 3eMHOI MOBEPXHOCTH, cericMorpad.

Texnonocua. TPUMEHEHHE TIOCTOSIHHBIX MArHUATOB, JJIEKTPOMATHUTOB,
ANIEKTPOABUTATENh SIKOOU, TeHEpaTop MEPEMEHHOTO TOKAa, WHAYKIIMOHHAs TIeYb,
JIMHUU DBJICKTPOIEPEAy, dJIEKTPOJBUTATENb, Paap, PAAUONPUEMHHUK, TEIEBU30P,
antenHa, TtenedoH, CBU-meub, yIbTpa3ByKoBas JAUMArHOCTHMKA B TEXHUKE,



HpOGKL[HOHHBIﬁ alrapar, BOJIOKOHHAsA OIITHKA, COJIHCUHASA 6aTapeﬂ, CIIYTHHUKOBBIC
HpI/IéMHI/IKI/I, SAACPHAS SOHCPTCTUKA U S3KOJIOTMYCCKHUEC ACIICKThBI ee pPa3BUTHUA.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA [TPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIETO OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATDI

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Pe3yJbTaTbhl OCBOEHUA Y4yeOHOro mnpeaMera «Duzuka»
JOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIINXCS PYKOBOACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, pacHIMpeHUe >KU3HEHHOTO
OIBITA U ONbITA JECATEIBHOCTH B IPOLIECCE peaTU3allii OCHOBHBIX HaIPABIICHUN
BOCITUTATEIIbHOM JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

TPAKAAHCKOT0 BOCIIUTAHMSA

- cOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK O0YYarOIIErocsl Kak aKTUBHOTO
Y OTBETCTBEHHOT'O YJIEHA POCCUHUCKOIr0 0OIIEeCTBa,

- IPUHATHE  TPAJAUIIMOHHBIX  OOIEUETOBEYECKHMX T'yMAaHUCTUUECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

- TOTOBHOCTb BECTH COBMECTHYIO NIESITEIIbHOCTh B MHTEPECAX T'PAXKIAHCKOTO
oOlIecTBa, Y4yacTBOBaTh B CAMOYIpaBICHHUHM B 00pa30BaTENbHOU
OpraHu3allny;

- YMEHHUE B3aUMOJIECTBOBATH C COUUAIBHBIMUA MHCTUTYTAMHU B COOTBETCTBUH
¢ uX QYyHKIMSIMU U Ha3HAYCHUEM,

- TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOU AEATEIbHOCTH.

NAaTPUOTHYECKOT0 BOCIIUTAHUA:

- cOpPMHUPOBAHHOCTH POCCUHCKOMU TPaKIaHCKOH UJIEHTUYHOCTH,
MaTPUOTHU3MA,;

- HEHHOCTHOE OTHOIIEHHE K TOCYAAPCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSAM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBCHHOT'0 BOCIIUTAHMSA

- cOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO MTOBEICHMUST,

- CHOCOOHOCTh OIICHMBATh CHUTYAIlMI0O U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSACh HAa MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCJIE B IESTEIIBHOCTH YYEHOTO;

- 0CO3HaHHKE JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUHUBOIO OYAyIIETO.

3CTETHYECKOTr0 BOCIIUTAHMS

-3CTETUYECKOE OTHOILIEHWE K MHUDPY, BKIOYasg OCTETUKY HAYy4YHOIO
TBOPYECTBA, NMPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'O BOCIIMTAHUA



- HHTEPEC K pa3IMuHbIM cdepaM MpoPeCcCHOHAIBHON JEATCILHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3UKOW W TEXHWKOH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOpP Oyaymiel mpodeccuu M peain30BbIBaTh COOCTBECHHBIC
’KAU3HEHHBIE II1aHbI;

- TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIaCTH
(GU3HMKY Ha TPOTSHKCHUN BCEH KU3HH.

KO0JIOrHY€CKOro BOCIIMTAHHUSA

- COPMHUPOBAHHOCTh DKOJIOTHYECKON KYJIbTYphl, OCO3HAaHHE TI00aIBLHOTO
XapakTepa dKOJIOTHICCKUX TPOOIIeM;

- IJJAHUPOBAHUE M OCYIIECTBJIEHUE JCWCTBUUA B OKPYXKaKOIIEH Cpelne Ha
OCHOBE 3HaHUS IIEJICH YCTOMYMBOTO PA3BUTHUS YCIIOBEUCCTBA,;

- paCIIUPEHHUE OTBITA JICSITCIBHOCTH SKOJIOTHUECKOW HAIpPaBICHHOCTH Ha
OCHOBE MMCIOIIMXCS 3HAHUH 10 (hHU3HUKE.

HEeHHOCTH HAYYHOTO TMO3HAHUSA:

- cOPMHUPOBAaHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3HUCCKOW HAYKH;

- OCO3HAHWE IIEHHOCTH HAYYHOW JCATEIBHOCTH, TOTOBHOCTH B IpOIECCE
U3y4deHUST (PU3UKH OCYIIECTBIATh IMPOCKTHYIO M HCCIEI0BATEILCKYIO
JEeATENBHOCTh HHINBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
ba3oBble JJornyeckue aeiicTBUS .
- CaMOCTOSITENIFHO  (OPMYJIUPOBATh M aKTyaJu3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE,;
- OMPEACNATh I1EIU JESITEIbHOCTH, 3aJaBaTh MHapaMeTpbl U KPUTEPUU HX
IIOCTIKCHHS,
- BBISIBJISITh  3aKOHOMEPHOCTH UM TPOTHUBOPEYMS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SABICHUSX;
- pa3pabaThiBaTh TUIAH PEIICHUS MPOOJEMBbI C YU4ETOM aHaIU3a MUMEIOIIUXCS
MaTepHUaIbHBIX U HEMATEPUAIBHBIX PECYPCOB,;
-BHOCUTh KOPPEKTHBBI B  JI€STEIBHOCTh, OLIEHUBaTh COOTBETCTBUE
pE3yJbTATOB LIEJISIM, OLICHUBATh PUCKU MOCIIEICTBUN IESITEILHOCTH,
- KOOPJIMHUPOBATh U  BBHINOJHATH pabOTy B  YCJIOBHUSX PEAIBbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICUCTBUS;
- pa3BUBaTh KPEATUBHOE MBIIICHUE TIPHU PEIICHUH KU3HEHHBIX TTPOOIIEeM.
Bba3oBrbIe ucciie1oBaTe/ILbCKHE JeHCTBHSA.
- BJIQJICTh HAyYHOM TEPMUHOJIOTHUEH, KIIOUYEBBIMH MOHSATUSIMU U METOJAMHU
(bU3MYEeCKON HAYKH,



- BJIAJICTh HaBBIKAMH Y4EOHO-HCCIICI0BATEIbCKOW U TPOCKTHOM JIEATEIbHOCTH
B 00y1acTH (hU3UKH, CITIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY
MOMCKY  METOJOB  pEHICHUS  3a7a4  (PU3WYSCKOrO  COJepIKaHMS,
MIPUMEHEHUIO Pa3IUYHBIX METOJIOB MTO3HAHUS;

- BJIAJICTh BHJIAMH JIEATEIBHOCTH IO IIOJYYCHHIO HOBOTO 3HAHHWS, €r0
WHTEPIPETaIlid, MPEeoOpPa30BaHHUIO U MPUMECHECHHIO B PA3IMYHBIX YICOHBIX
CUTyallusIX, B TOM YHCJIC MPH CO3JaHUU YYEOHBIX MPOEKTOB B 00JIACTH
busuKwy;

- BBISIBJISITH  TIPUYWHHO-CJICJICTBEHHBIC CBS3W W aKTyaJlM3MPOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y e€ pelIeHUs, HaXOAWTh apPryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3aJlaBaTh MapaMeTpbl U KPUTCPHUH
pEIICHMS,

- AaHAJIM3MPOBATh TOJYYCHHBIE B XOJI€¢ PpCIICHUS 3a]a4dl Pe3yJIbTATHI,
KPUTHYCCKU OIEHUBATh X JIOCTOBEPHOCTD, MPOTHO3MPOBATH U3MEHEHNUE B
HOBBIX YCIIOBHSIX;

- CTaBUTh H (HOPMYJIUPOBATh COOCTBEHHBIC 3a7adyd B 00pa3oBaTEIbHOM
JCATEIBHOCTH, B TOM YHCJIC TIPU U3yUYCHUU (PU3UKH;

- 1aBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT,

-YMETh TIEPEHOCHTHh 3HAHUSA 10 (U3MKE B MPAKTHUYCCKYIO 00JacTh
KA3HEAEATEILHOCTH,

- YMETh UHTETPUPOBATh 3HAHMS U3 Pa3HBIX IPEIMETHBIX 00JIaCTeH;

- BBIJIBUTATh HOBBIC HJICH, TIPE/IaraTh OPUTHHAIILHBIC TIOJIXO/IbI M PEIICHUS;

- CTaBUTh MPOOJIEMBI U 337]a4H, TOIyCKAIONUe albTePHATUBHBIC PCIICHHUS.

Pabora c nunpopmanueii:

- BJIAJICTh HABBIKAMHM MOJy4YeHUs MHPOpMAIUU (PU3UIECKOTO COMepKaHUS U3
WCTOYHHUKOB PAa3HBIX THIIOB, CaMOCTOSITCJIBHO OCYIIECTBISATh ITOUCK,
aHaJIM3, CHCTEMATH3aIlMI0 W WHTEPHpPETAHNI0 WHPOPMAIUU Pa3IMYHbIX
BUJIOB ¥ ()OPM TIPEACTABICHHUS,

- OIICHUBAThH JJOCTOBEPHOCTH MH(POPMAIIHH,

- HCTIOJIb30BaTh  CPeICTBAa HMH(DOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJOTUH B  PCIMICHWM KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpPraHW3allMOHHBIX 3a7a4 C COOJIOJACHUEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH OE30MMaCHOCTH, TUTHCHBI, PECypCOCOCPEKCHHS, NPABOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€30I1aCHOCTH;

- CO3/1aBaTh TEKCThI (DU3MUECKOTO COJEpPKaHHWS B Pa3IMYHBIX (opmaTax C
y4éTOM Ha3HaYeHUs WHPOpPMAIMK W IEJICBOM ayJAMTOPUH, BBIOHpas
ONTUMAJIbHYI0 (POpPMY MPEACTABICHUS U BU3YaTH3AIIHH.

KoMMyHHKATHBHBIE YHUBEPCAJIbHbIE YUeOHbIE TelicTBUS:



- OCYHIIECTBIIATh OOIIEHHE Ha ypokax GU3MKM HW BO BHE-YPOUHOU
NEeSATENIbHOCTH;

- pacro3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CUTyallMd M  CMATYaTh
KOH(DJIUKTHI,

- pa3BEPHYTO W JIOTMYHO M3JaraTh CBOK TOYKY 3PEHUS C HCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

- IOHUMATh U MCIIOJIB30BATh MPEUMYIIIECTBA KOMAHIHOW Y WHIUBUYaJIbHOM
paboTHI;

- BBIOMpaTh TEMAaTUKY W METOJbl COBMECTHBIX JACHCTBUM C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOTO YJ€HA KOJIJIEKTHBA,

- IPUHAMATh 1€JM COBMECTHOW JESATEIbHOCTH, OpPraHW30BBIBaTH W
KOOPJIMHUPOBATh JIEUCTBUSL MO €€ JOCTHMXKEHHWIO. COCTaBJISTh IUIaH
JEHUCTBHH, paclpeesaTh POJd ¢ YI4ETOM MHEHHUI y4aCTHUKOB, 00CYXKIaTh
PE3YJIbTaThl COBMECTHOM paboTHI,

- OLICHMBAaTh KA4e€CTBO CBOETO BKJIAJa M KaXKIOr0 Y4YaCTHHMKAa KOMAaHIbl B
001Ul pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

-TIpejyiaraTh HOBBIE TPOEKTHI, OIEHWBATh HAEHU C TO3UIMA HOBHU3HHI,
OPUTHHAIBLHOCTH, TPAKTUYECKON 3HAUMMOCTH,

- OCYIIECTBIIATh IMO3UTUBHOE CTPATErMUYECKOE NOBEJCHHUE B Pa3IUYHBIX
CUTyallusX, TMPOSIBISATH  TBOPYECTBO M  BOOOpakeHue,  OBITh
MHUIMATUBHBIM.

PerynsiTuBHBIE yHHBEpPCAJIbHbIE YUeOHbIE HeiiCTBUS
Camoopranuzanus:

- CAMOCTOSITEILHO OCYIIECTBIISITh MO3HABATENIbHYIO JEATEbHOCTh B 00JacTU
(U3UKH U aCTPOHOMUHU, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (DOPMYITHUPOBATH
cOOCTBEHHEIE 3a7]a4H;

- CAMOCTOSTEIBHO COCTAaBJISITh IJIAH PEHICHUS] PACYETHBIX M KAauyE€CTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUSI MPAKTHYECKONW paboThl C yYETOM HMMEIOLIUXCS
pPECYpCoOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYAaIlUsM;

- pacIUpATh paMKH Y4€OHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPENOUYTCHUH;

- IeJlaTh  OCO3HAHHBIM BBIOOP, AapryMEHTHpPOBaTh €ro, OpaTb Ha ceds
OTBETCTBEHHOCTbH 32 PEUICHUE;

- OLICHUBATDH NMPUOOPETEHHBIH OIIBIT;

- COCcOOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYIUIMU B 00JacCTH
(GU3UKH, TOCTOSHHO TOBBIIIATH CBOW 0Opa30BaTENbHBIA W KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIA HHTEJJIEKT:



- IaBaTh OLIEHKY HOBBIM CUTYyallMsIM, BHOCUTh KOPPEKTHUBBI B JIE€SITEIbHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIbTATOB LEIISM;

-BJQJICTh ~HABBIKAMHM  [IO3HABAaTEJIbHOW  pediiekcuu Kak  OCO3HaHUS
COBEPIIAEMBIX JIEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHMU;

- ICTI0JIB30BaTh MPUEMBI peIICKCUH VISl OIIEHKH CUTYalluH, BIOOpa BEPHOTO
pelIeHuS;

- YMETh OLIEHMBAaTh PUCKM M CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HUX
CHMIKCHHIO,

- IPUHUMATh MOTHUBBI M apryMEHThl JPYTUX NPU AHAIU3E PE3YJIbTaTOB
NI TSIIBHOCTH,

- MPUHUMATH ce0s, MTOHNMAasi CBOU HEJIOCTATKH U JJIOCTOUHCTBA,

- IPUHUMATh MOTHUBBI M apryMEHThl JPYTUX NPU AHAIU3E PE3YJIbTaTOB
NI TEIIBHOCTH,

- MpU3HABaTh CBOE MIPaBO U MPaABO JAPYTUX Ha OIIMOKHU.

B nporuecce mocTHXKEHUS JIMYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOTPAMMBI I10
¢usznke UL YpPOBHS CpEAHEro ooOmero o0pa3oBaHUs Yy O00y4aroIIMXCs

COBEPIIIEHCTBYETCS OMOITMOHAILHBIN WHTEJUICKT, TIPEANOJIararoIHi
c(hOpMUPOBAHHOCTD:
- CAMOCO3HAHUH, BKJTFOYAIOIIETO CTIOCOOHOCTH MTOHUMATh CBOE

HMOIMOHAJILHOE COCTOSIHUE, BUIETh HAIIPaBJIEHUS pa3BUTUSI COOCTBEHHOM
AMOIIMOHATILHOM cepbl, ObITh YBEPEHHBIM B ce0¢;

- CAMOPETYJIMPOBAHUS, BKJIIOYAIOUIETO CaMOKOHTPOJb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIMOCOOHOCTHh AalTHPOBATHCS K
HMOIIMOHAJBHBIM U3MEHEHHSIM U TPOSIBISATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

- BHyTpEHHEH MOTHBAIIMH, BKIIIOYAIOIIEH CTPEMIIEHHE K JOCTUKEHUIO eI U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHME ACHCTBOBAaTh, UCXOHS W3
CBOMX BO3MO>KHOCTEH;

-OMIIATUH,  BKJIIOYAIOMIEH  CHOCOOHOCTh  MOHUMATh  3MOLMOHAJIBHOE
COCTOSIHUE JAPYIHX, YYWUTHIBATh €ro IMpH OCYIIECTBICHUH OOIECHHUS,
CIIOCOOHOCTH K COYYBCTBUIO M COIEPEKUBAHUIO;

- COLMAJbHBIX  HABBIKOB,  BKJIIOYAIOMIMX  CIIOCOOHOCTh  BBICTPaUBaTh
OTHOWLIEHUS C APYIMMH JIOJbMH, 3a00TUTHCS, MPOSABIATH HHTEpPEC HU
paspemiatb KOH(QIUKTHIL.



ITPEAMETHBIE PE3VIJIbTATHI

K xonmy oOyuenus B 10 knacce npenmerHble pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

-TIOHUMaTh  PoJb  (GU3MKK B  DKOHOMHYECKOW, TEXHOJOTUYECKOH,
HKOJIOTHYECKOM, COIMAJIbHOW M ATHYECKOM cdepax JesaTeIbHOCTH
YeJioBeKa, poiib U MECTO (PU3MKU B COBPEMEHHOMN HAy4YHOM KapTHHE MUDA,
3HAUEHHE OIUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBHOU W
MpPOrHOCTUYECKOW  (QyHKIMI  ¢du3nueckol TeopuuM —  MEXaHUKH,
MOJIEKYJIIPHOM (PU3UKU M TEPMOJAMHAMHKHU, POJb (U3HUECKOW TEOpUU B
(bopMHUpPOBaHUU MPEACTABICHUN O (PU3UUECKON KapTUHE MUPA,;

- pa3nuyaTh YCJIOBHS MPUMEHUMOCTH MoAeliel (pU3nUeCcKuX Tel U MPOIECCOB
(sIBJIEHWI): WHEpLHaIbHAs CHCTeMa OTCué€Ta, aOCONIOTHO TBEPAOE TeEJO,
MaTepHalibHasi TOYKa, PaBHOYCKOPEHHOE JBUYKEHUE, CBOOOIHOE TaJIeHHeE,
aOCOJIFOTHO yTIpyTast naedopmalius, aOCOJIOTHO YNPYyroe U abCOIIOTHO
HEYIPyroe CTOJIKHOBEHHs, MOJEINW ra3a, JKUJKOCTH U TBEPIAOTO
(KpUCTAJUIMYECKOT0) Tella, UACaIbHBIN Ta3, TOYCUHBIN 3apsi, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

-pa3nuyath yciaoBus (rpaHMIbl, 00JAaCTH) NPUMEHUMOCTH (HU3UUECKHUX
3aKOHOB, MOHMMATh BCEOOIIMN XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHWYEHHOCTh HCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB,;

- AaHAJIM3UPOBATh M OOBICHATH MEXAHMUYECKHE TMPOIECChl U  SIBJICHUS,
UCTIOJIb3Ysl OCHOBHBIC MOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCHUTEIBHOCTh
MEXaHUYECKOro JABWXEHHs, (OpMYJIbl KHHEMATUKH PABHOYCKOPEHHOIO
IBWKEHUS, TpeoOpa3oBaHus ['amuniess A CKOPOCTH W TEpEMEIleHHUs,
3akoHbl HbIOTOHA, TpUHLKI ~ OTHOCUTENbHOCTH ['anmies, 3aKoH
BCEMUPHOI'O TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
HHEPTUH, CBSI3b PabOTHI CHJIBI C MU3MEHEHMEM MEXAHMYECKOW SHEpruu,
yCJIOBHS PaBHOBECHs] TBEPIOrO Teia), NPU OTOM HCIOJIH30BATH
MaTeMaTH4eCcKoe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii ["anunes, BTOporo
U TpPEThero 3akoHOB HpIOTOHA, 3aKOHOB COXpPAaHEHHMS HMIYyJbCa U
MEXaHUYECKOM SHEPTUH, 3aKOHA BCEMUPHOTO TSATOTEHHUS,

- aHAJIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOLIECCHl U SIBICHHS, UCIOJIb3Ys
ocHOBHble TmoNokeHuss MKT u 3akoHBI MOJEKYISpHOW (QU3UKU U
TEPMOJMHAMHMKH (CBSI3b JIABJICHUS HJCAIBHOIO Ta3a CO CpeaHe
KUHETUYECKOW SHEPruedl TEIIOBOTO ABWKEHHMS M KOHLEHTpALHUEH €ero
MOJIEKYJ, CBSI3b TEMIIEPATypbl BEIIECTBA CO CpPEIHEW KHUHETUYECKOU
DHEPTHEN TEIUIOBOTO JBUKEHHUS €r0 YacTHUL, CBA3b JABJICHUS HICAITBHOTO
razda C KOHLEHTpalUWeW MOJIEKYJ M €ro TEMIEpPAaTypoil, ypaBHEHUE



MenpaeneeBa—KinaneiipoHa, mnepBbIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHHUS DHEPrHMHM B TEILIOBBIX MpOIECccax), MPU 3TOM HCIOJIb30BaTh
MaTEeMaTHYEeCKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
MPUMEHUMOCTH ypaBHeHUd MeHneneeBa—Knaneiipona,

- AHATM3UPOBATH U OOBSACHSITH MICKTPUUECKUE SIBJICHUS, UCIIOIb3YSI OCHOBHBIC
MOJIOKEHUSI W 3aKOHbI  JJCKTPOJMHAMHUKH  (3aKOH  COXpaHEHHUs
AIEKTPUYECKOTO 3apsa, 3aKOH KyioHna, MMOTCHIIMATBHOCTh
AJEKTPOCTATUYECKOTO TOJsA, MNPUHIHUI CYHEPHO3UIUN SJIECKTPUUECKUX
MOJIEH, MPU ITOM YKasbiBasg yCJIOBUS NMPUMEHUMOCTH 3akoHa KyioHa, a
TAK)K€ TMPAKTUYECKA BaXKHbIC COOTHOUICHMS: 3aKOHBI Oma sl y4acTka
Henu W JJIs 3aMKHYTOM DJIEKTpUYECKOW uenu, 3akoH J[xoymns—JIeHia,
npaBmwia Kupxroga, 3axonsr @apajest Uist 371€KTPOIIH3a);

- ONUCHIBATh (PU3MUECKUE TPOLECChl M SBJICHUS, WCIOJb3ys BEITUYUHBI:
MepeMENIEHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TEJ, CUJIA,
MOMEHT CHWJIbl, JaBJICHUE, TMOTCHIMAJbHAsl DSHEPrusi, KUHETHYECKas
DHEPrus, MeXaHW4yecKasi SHeprusi, padora CWIbl, IEHTPOCTPEMUTEIHLHOE
YCKOpEHHME, Cuiia TSKECTH, CHJIa YIPYTrOCTH, CUJla TPEHUS, MOIIHOCTD,
DHEPTHs B3aUMOJCUCTBUA Teina ¢ 3emiéd BONM3UM €€ TMOBEPXHOCTH,
SHEpPrus ymnpyro aedopmanuyd MNPYXUHBI, KOJUYECTBO TEILIOTHI,
aOCoJIfoTHasl TeMmIepaTrypa Tena, paboTa B TEPMOJUWHAMHKE, BHYTPECHHSS
DHEPIHsl HJCAIBHOTO OJHOATOMHOrO rasza, paldoTa WJEalIbHOrO Trasa,
OTHOCHUTEJIbHAasi BJIAXXHOCTh Bo3ayxa, KIIJ[ wuaeanbHOro TEMiIOBOTO
JIBUTATEJNS; DJIEKTPUUECKOE MOJIe, HAMPSHKEHHOCTD 3JIEKTPUUYECKOTO OIS,
HanpsHDKEHHOCTh TOJISE TOYEYHOrO 3apsja WIM 3apsDKEHHOro Iapa B
BaKyyM€ U B JUAJECKTPUKE, MOTEHIMANT DJIEKTPOCTATUYECKOTO TIOJI,
pPa3HOCTh  MOTEHIMAJIOB,  DJJICKTPOABMKYILIAsl  CWJa, CHJIa  TOKa,
HanpspKEHWE, MOIIHOCTh TOKA, JJIEKTpUYecKass €EMKOCTh IIOCKOIO
KOHJICHCATOpa, CONMPOTHUBIICHUE YydYacTKa 1€MW C MOCJIEAOBATEIbHBIM M
MapajiyIeIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPIUA INEKTPUUECKOTO MOJIS
KOHJICHCATOPa,;

- OOBSCHSTH OCOOEHHOCTU MPOTEKaHUs (PU3UUYECKUX SIBIICHHUI: MEXaHUYECKOe
IBH)KEHUE, TEIJIOBOE ABUKCHUE YaCTHIl BEIIECTBA, TEIJIOBOE PABHOBECHE,
OpoyHOBCkoe  jaBWeHue, auddy3us, HUcCnapeHue, KUICHHE U
KOHJICHCAlWsl, IUIABJICHUE W  KPUCTAUIM3AlUSA,  HAMPaBICHHOCTH
TEIUIONEepeaauu, ICKTPU3ALUS TEJ, SKBUMOTEHIHAIBHOCTh MTOBEPXHOCTH
3apsKEHHOTO MTPOBOJIHUKA;

- IPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKON BEIUYUHBI OT
Jpyrol ¢  HCHOJIb30BAHUEM  NPSIMBIX  H3MEpPEHUH, TMpU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3YJIbTAThl MOJYYECHHOU



3aBHCHUMOCTH (PU3UYECKUX BEIMYMH B BHUAC TpaQuKOB C y4ETOM
aOCOJIFOTHBIX MOTPEIIHOCTEH M3MEPEHUH, JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM
UCCIICJIOBAHHS;

- IPOBOJIUTh KOCBEHHBIC W3MEPCHUs (PU3NYECKUX BEIMYWH, MPH ITOM
BBIOMPATh ONTHUMAIBHBIA METOJ] H3MEPEHHs], OLICHWBATh a0COIIOTHBIC U
OTHOCHTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHI;

- IPOBOJMTH OMBITHI 1O MPOBEPKE MPEIOKEHHONW TUIOTE3bl: TUIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh IKCIIEPUMEHTAIBLHYIO YCTAHOBKY, aHaJTU3UPOBATh
MOJTyYeHHBIC Pe3yJNbTaThl W JAeNaTh BBIBOJ O CTaTyce MPeIIOKEHHOU
THITOTE3HI;

- cOOMIOIaTh MpaBuiIa 0€30MaCHOTO TPyAa MPH MPOBEICHUU HCCIEIOBaHUN B
pamMkKax  y4eOHOro  OKCIIEpUMEHTa,  TpakThKymMa ©  ydeOHo-
WCCIICJIOBATEIbCKOM M TPOEKTHON JNEATENhbHOCTH C HCIIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPONCTB U 1a00paTOpHOTrO 000PYA0BaAHMS,

-pemath pacy€THBIE 3aJaddl C SBHO 33/IaHHOM W HESIBHO 3aJaHHOU
(bu3NYECKO MOJENbIO: Ha OCHOBAaHWH aHAJIW3a YCJIOBHsSI 00OOCHOBHIBATH
BBIOOp (U3MUYECKON MOAENH, OTBEYAroIIeld TpeOOBaHMWSAM 3aladd,
OPUMEHATH  (OPMYJNBI, 3aKOHBI, 3aKOHOMEPHOCTH U  TOCTYJAThI
GuU3NYECKUX TEOPH TPHU WCIOIH30BAaHUM MATEMAaTHUYECKUX METOIOB
peleHus 3a/1a4, MPOBOJAUTH PAcCUEThl HA OCHOBAHUH MMEIOIINXCS TAaHHBIX,
aHAIM3UPOBATh PE3yAbTaThl M KOPPEKTUPOBATH METOIbI PEIICHHUS C
y4ETOM TOJTYUYEHHBIX Pe3yIbTaTOB;

- pemIaTh Ka4eCTBEHHBIC 3a/1a4H, TPEOYIOIMe MPUMEHEHHUS 3HAHUN U3 Pa3HbIX
pa3nenoB Kypca (U3WKM, a TakKe WHTETpald 3HAHUH W3 JIPYTHX
NPEeIMETOB ECTECTBEHHO-HAYYHOTO IIMKJA. BBICTPAWBATh JIOTHYECKYIO
IETIOYKY pacCyKJISHHUH ¢ ONIOPO Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3NIECKUE SBICHUS,

- ACTIOJIb30BaTh ~ TEOPETHUYECKUE 3HAHWS i1 OOBSICHEHHS OCHOBHBIX
MPHUHIUIIOB PabOTHl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
¥ TEXHOJIOTUYECKUX MPOIIECCOB,;

- IPUBOJIUTH TIPUMEPHI BKIIaJa POCCUNUCKHUX M 3apyOeKHBIX YUEHBIX-(PH3UKOB
B pa3BUTHE HayKd, B OOBSICHEHHE MPOIIECCOB OKPY)KAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

- aHAJIM3UPOBATh M OICHUBATH IOCIIEJCTBUSI OBITOBOM M MPOW3BOJCTBEHHOMN
ACSITEIFHOCTH YENIOBEKa, CBSA3aHHOW ¢ (DM3MUECKUMHU TIpOIEcCCamMH, C
MO3UIINI 9KOJOTHYECKON 0€30MacHOCTH, MPEACTAaBICHUI O palliOHATFHOM
MPUPOJIOTIONH30BAHUH, a TAK)KE Pa3yMHOM HCIOJIB30BAaHUU JIOCTHIKCHHUN
HAyKH W TEXHOJIOTUH I JalbHEHIIero pa3BUTUS YEJIOBEUECKOTO
o0111eCTBA;



- IPUMEHATh pa3juyHble CIOcoObl padoThl ¢ HHpOpManuend (U3HUYECKOTO
COJIEp)KaHUsI C MCIOJb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, MPHU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHbIE
TEXHOJIOTUU MJI1 TOMCKa, NepepadOTKU M MPEAbSBICHUS Y4YeOHOU U
HAyYHO-TOMYJISIpHONH MHGOPMAIINH, CTPYKTYPUPOBAHUSI U UHTEPIIPETALINH
uH(poOpMaIK, TMOJYYECHHOM U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUECKH
aHANIM3UPOBATH  MOJIy4aeMyro  MH(GOpPMAIMI0O U  OLIEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAaHMI, TaK U Ha OCHOBE
aHaiM3a UICTOYHUKA MHPOpMaLIUK;

- IPOSABJISITH OpraHU3alHOHHBIE U IIO3HABATEIbHBIE YMEHUS
CaMOCTOSITEILHOTO ~ MPUOOPETeHHs] HOBBIX 3HAHUW B Ipoliecce
BBITIOJIHEHHUS TPOCKTHBIX U yueOHO-UCCIIEA0BATENbCKUX padoT;

-paboTath B Tpymne C HCHOJHEHUEM pAa3IMYHBIX COLMAIBHBIX pOJEH,
IJIAaHUPOBATh PabOTy TPYMIbl, PALIMOHAIBHO PACIPEACNSTh NEATEIbHOCTD
B HECTAHAAPTHBIX CUTYyalHsX, aI€KBATHO OLIEHUBATH BKJAJ KaXXIOro M3
YYaCTHUKOB I'PYIIIbI B PEIIEHUE pacCMaTPUBAEMOM MPOOIIEMBI;

- IPOSIBJISITh MOTUBALMIO K Oyaymiedl nmpodeccruoHaabHOM AESITeNbHOCTH 1O
CHEIUANBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.

K konmy oOyuenuss B 11 knacce nipenMerHbie pe3ysbTaThl Ha YIUIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

- IOHUMATh POJIb GU3UKU B DIKOHOMHUYECKOW, TEXHOJIOTUYECKOH, COLIMATbHON
U ATUYECKOM cdepax NesTeNbHOCTH 4YelIOBEeKa, poJib U MeCTO (DU3UKU B
COBPEMEHHON HaYYHOM KapTUHE MHPA, pOJb ACTPOHOMHUU B IPAKTHUECKOMN
NEATEIBHOCTH YEJIOBEKa U JaJbHENIIEM HayYHO-TEXHUYECKOM Pa3BUTHH,
3HAUEHHE OIUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBHOU W
MPOTHOCTUYECKOW (PYHKUUN (PU3UUECKON TEOpPHUH — 3IIEKTPOJUHAMUKH,
CHEIMANIbHOW TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM (DU3UKH, POJIb
¢usnueckoid Teopuu B (POPMUPOBAHUU MPEJCTABICHUN O (PU3NUYECKOU
KapTUHE MHpa, MECTO (PHU3MYEecCKON KapTUHbI MHUpa B OO0IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUIN O IPUPOJE;

- pa3nnyaTh YCJIOBHS MPUMEHUMOCTH MoAeliel (pU3NYeCcCKuX Tel U MPOIECCOB
(SIBIICHMIT): OJTHOPOHOE AJIEKTPHUECKOE W OJHOPOJHOE MArHUTHOE IOJIs,
rapMOHUYECKHE KOJIeOaHUs, MaTeMaTU4YeCKUd MAasTHUK, WJI€aJIbHBIH
NPy KUHHBIN MAasITHUK, rapMOHUYECKHE BOJIHBI, UJeaIbHbIN
K0JIe0aTeNbHbIi KOHTYp, TOHKAs JIMH3a, MOJIeNIel aToMa, aTOMHOTO SiApa
KBaHTOBOM MOJIEIIN CBETA;

-pa3nuyath yciaoBus (rpaHMIbl, 00JAaCTH) NPUMEHUMOCTH (U3UUIESCKHUX
3aKOHOB, MOHUMATh BCEOOIIMH XapakTep (yHIaMEHTaJbHBIX 3aKOHOB H
OTPaHWYEHHOCTh HCIIOJIb30BAaHNS YaCTHBIX 3aKOHOB,;



- AHAJIM3UPOBATh W OOBSACHATH BJCKTPOMATHUTHBIE MPOLECCHl U SIBICHMUS,
UCIIOJIb3Ysd OCHOBHBIE IIOJIOKEHHMSI W 3aKOHBI DJIEKTPOJWHAMUKH U
CICUUAIBHOW  TEOPHMM  OTHOCHTENBHOCTH  (3aKOH  COXpaHCHHUSI
ANEKTPUYECKOro 3apsAna, cuia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUWW, npaBuino  Jlenma, cBa3p  DJIC
CAMOMHIYKIMH B DOJEMEHTE DJJIEKTPUYECKOM IEMU CO CKOPOCTHEO
U3MEHEHHSI  CWJbl  TOKa,  NOCTYJIaTbl  CIEHUAIbHOH  TEOpUHU
OTHOCHUTEIHHOCTH DHHINTEHHA);

- aHAJIM3UPOBATh M OOBSCHATH KBAHTOBBIE MPOIECCHl U SBJICHUS, UCIIONB3YS

MOJIOXKEeHUsT  KBaHTOBOWM  ¢u3uku  (ypaBHeHHe  DHHINTEHHA IS

dotosddexra, mnepBbli U BTOpodM mocTynarel bopa, mnpuHUUN

COOTHOILIEHUs HeomnpenenénHocrel ['eiizenOepra, 3akOHBI COXpaHEHUS

3apsiIOBOTO U MAacCOBOTO YWCENl M DHEPTUMU B SACPHBIX PEAKUMAX, 3aKOH

PalMOaKTUBHOTO paciaja);

- ONIUCHIBATh (PU3MYECKHE TMPOIECChl M SBJICHHUS, MCIOIb3Ys BEJIMYUHBI:

HaIpsKEHHOCTD 3JIEKTPUYECKOIO TMOJIs, MOTEHIHAN 3JIEKTPOCTATHYECKOTO

MOJIsl, Pa3HOCTh IOTEHUMAJIOB, JJIEKTPOJBIKYIAA CHJa, HWHAYKIUA

MarHuTHOIO TIOJISI, MarHUTHBIM TOTOK, cuia AMIeEpa, WHIYKTHBHOCTD,

ANEKTPOABMKYILAS CHJIA CAMOWHAYKUWH, SHEPrusi MAarHuTHOTO MOJIs

MIPOBOJHUKA C TOKOM, PEISTUBUCTCKUN WMIYJbC, MOJHAs DJHEPrus,

DHEPrusi TOKOSI CBOOOJHOW 4YaCTHUIbl, DHEPrusi M HUMIYJIbC (HOTOHA,

MacCOBOE YHMCJIO U 3aps]l A/1pa, SHEPTHS CBA3U S1pa,;

- OOBSICHSTH 0COOEHHOCTH MPOTEKAHMS buznueckux SIBJICHUN :

AIIEKTPOMArHUTHas: MHIYKIUS, CAMOMHAYKIUS, PE30HAHC, MHTep(epeHIIHs

BOJIH, Judpakuus, JTUCHEpCHs, TOJHOE BHYTPEHHEE OTpakeHHeE,

dorosnekrpuueckuii ddpdext (hortorddext), ampda- u Oera-pacmaabl

aqep, raMMa-usiilydeHue saep, (pusmdyeckue NPHUHIMIBL CHEKTPaIbHOTO
aHanu3a 1 paboThl Ja3epa,

- ONIPEJENATh HANPABICHUE WHAYKIMM MArHUTHOTO IMOJS IPOBOJHHUKA C

TOKOM, CUJIbl AMriepa u cuiibl JIopeHua;

- CTPOUTH U300paKeHUE, CO3/1aBaEMOE TUIOCKUM 3€pKaJioM, TOHKOM JIMH30M, 1

pPacCUUTHIBATh €T0 XaAPAKTEPUCTUKH;

- IPUMEHATh OCHOBOIIOJATAlOIIME ACTPOHOMUYECKUE IIOHATHS, TEOPUH H

3aKOHBl NI aHaimM3a M OOBACHEHHS  (PU3MYECKUX  MPOIIECCOB,

MPOUCXOIAIINX B 3BE37aX, B 3BE3MHBIX CUCTEMAX, B MEKIaJaKTUUECKOU

cpeje; ABMKEHUsI HEOSCHBIX T, IBOJIIOIIUU 3BE3]] U BCeleHHO;

- TIPOBOJIUTh ~ MCCJICJIOBAaHUE 3aBUCUMOCTEH  (U3UYECKUX BEIUYHMH C

UCIIOIb30BAHUEM TMPSAMBIX HW3MEPEHUM, MPU HTOM KOHCTPYHUPOBATh

YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IOJIYYEHHOM 3aBUCHMOCTH



bu3nyecKkux BENMYUH B BHIE TpaduUKoB C YYETOM abOCOTIOTHBIX
MOTPEIIHOCTe  M3MEPeHWH, JlenaTh  BBIBOJABI 10  pe3yjbTaraMm
UCCIIEIOBAHMS,;

- IPOBOJIUTh KOCBEHHBIC W3MEPCHUsI (PUINYECKUX BEIMYWH, MPH ITOM
BBIOMPATh ONTHUMAIBHBIA METOJ H3MEPEHHs], OLICHWBATh a0COIIOTHBIC U
OTHOCHTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHI;

- IPOBOJMTH OTBITHI 1O MPOBEPKE MPEIIOKEHHONW THUIOTE3bl: TUIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, aHaJTU3UPOBATh
MOJTyYeHHBIC Pe3yNbTaThl W JAeNaTh BBIBOJ O CTaTyce MPeIIoKEHHOU
THITOTE3HI;

- OMUCHIBATh METO/IBI MTOJTYICHHS HAYUYHBIX aCTPOHOMUYECKUX 3HAHUA;

- co0OroaTh mpaBmiia 6€30MacHOTO TpyJa MPH MPOBEACHUU HCCIEJOBAaHUN B
pamMkKax  y4eOHOrO  OKCIIepUMEHTa, TNpakThKymMa ©  y4eOHo-
UCCIIEIOBATENIbCKOW M TMPOEKTHOW JEATENbHOCTH C HCIHOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPONCTB U 1a00paTOpHOro 000pYA0BaAHMS,

-pemiath pacdy€THBIE 3aJaddl C SBHO 33/JIaHHOM W HESBHO 3aJaHHOU
¢u3nyecKkoil MOAENBI0. HAa OCHOBAaHWW aHalIHW3a YCJIOBUSA BBIOMPATH
dusznyecKkue MOJENH, OTBEYAIOIIWE TPEOOBAHMAM 3a7aud, MPUMEHSTH
dbopMyITbl, 3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJAThl (PU3MYECKUX TEOpUit
IpU  HWCIOJB30BAaHUM MAaTEMAaTUYECKUX METOJOB peIIeHHs 3ajad,
MPOBOJINUTH PACYETHl HA OCHOBAHWH MMEIOIIUXCS JaHHBIX, aHAJTHU3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATH METOMABI PEIICHUS C YYETOM MOIYICHHBIX
pE3yIbTATOB;

- pemIaTh Ka4eCTBEHHBIC 3a/1a4H, TPEOYIOIMe MPUMEHEHHUS 3HAHUN U3 Pa3HbIX
pa3nenoB Kypca (U3WKM, a TakKe WHTETpalid 3HAHUH U3 JIPYrUX
NPEIMETOB ECTECTBEHHO-HAYYHOTO IIMKJIA. BBICTPAWBATh JIOTHYECKYIO
IETIOYKY pacCyKJISHHUI ¢ OTIOPO Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U QU3NIECKHUE SBICHUS,

- ACTIOJIb30BaTh ~ TEOPETUYECKUE 3HAHWS I OOBSICHEHHS OCHOBHBIX
MPUHIUIIOB Pa0OTHl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MTPOIIECCOB,;

- PUBOJIUTH TIPUMEPHI BKJIAZa POCCUNUCKHUX U 3apyOeKHBIX YUEHBIX-(PH3UKOB
B pa3BUTHE HayKd, B OOBSICHEHHE IMPOIIECCOB OKPYKAIIIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

- aHAJIM3UPOBATh M OICHUBATH IOCIIEJCTBUSI OBITOBOM M MPOW3BOJCTBEHHOMN
JEATEIbHOCTH YeJIOBEKa, CBSI3aHHOM C (U3MYECKUMM MpoIeccaMu, ¢
MO3MILINH 3KOJOTHYECKONW 0€30MacHOCTH, MPEACTaBICHUI O PalliOHATHLHOM
MPUPOJIOTIONH30BAHUH, a TAK)KE€ Pa3yMHOM HCIOJIB30BAaHUU JIOCTHKCHHUU



HAyKW W TEXHOJOTHH JUIA JaldbHEHIIETO pa3BUTHS YCIIOBEUECKOTO
o0111ecTBa;

- IPUMEHATh Pa3juYHbIC CIOCOOBI pabOTHl ¢ HMHpOpManuen (U3NIECKOTO
COJICP)KaHUSI C MCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TPU 3TOM HCIOJb30BaTh COBPEMCHHBIC WH(MOPMAIIMOHHBIE
TEXHOJIOTUM IS TIOMCKa, TEpepadOTKH M TPEABSIBICHHUS Y4YCOHOUW U
HAyYHO-TIONYJISIPHONW MH(GOPMAIINH, CTPYKTYPUPOBAHUS ¥ UHTEPIPETAINH
uHOpMAITMK, TOJYYCHHOW U3 PA3IMYHBIX HCTOYHHKOB, KPUTHYCCKH
aHAIM3UPOBATh  TOJIyYaeMyr  HWHGOpPMAIMI0O ©  OICHHWBaTh €
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HaHWH, TaK M HA OCHOBE
aHaIM3a UICTOYHUKA HHPOPMAIIUH;

- IPOSIBJISITH OpraHU3aIMOHHBIC u [I03HABaTEJILHBIE YMCHHUS

CaMOCTOSITCJILHOTO ~ TPUOOPETCHHMs] HOBBIX 3HAHWKA B Ipolecce

BBITIOJTHEHUS TPOCKTHBIX U yUeOHO-HCCIIEA0BATEIBCKUX padoT;

-paboTaTh B TpPyMIE C WCIOJHECHUEM pa3IMYHBIX COIHMAIBHBIX POJICH,

IUTAHUPOBATh PabOTy TPYMIBI, PAIIMOHATIBLHO PACIIPEACIIATh IEATeIbHOCTD

B HECTaHJAPTHBIX CUTYyallHUsX, aJCKBAaTHO OIICHWUBATh BKJIAJ KaKJIOTO U3

YYaCTHUKOB T'PYIIIBI B PEIICHHE pacCMaTPUBAEMOM MTPOOJIEMBI;

- POSIBJISITh MOTHUBAIIMIO K Oyaymied nmpodecCHOHaIbHOW JESITEIBHOCTH 10

CHEIUANTBHOCTAM (PU3UKO-TEXHUIESCKOTO TTPODHIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoummuecTBo yacos DJIEKTPOHHbBIE
Ne HaunmenoBanue pa3jaesioB 1 TeM (uudpossbie)
Kontpoabnsie | IlpakTHyeckue
n/n NPOrpaMMsbl Bcero oOpa3oBaTeIbHbIE
pa6oTsl pa6oTsl
pecypchl
Pasnen 1. HAYYHBIIA METO/ TO3HAHUS IPUPO/IbI
1.1 Hay4nblii MeTO/] NO3HAHUS TIPUPOIBI 6
Hroro no pasnpeny 6
Paznea 2. MEXAHUKA
2.1 Kunemarnka 10 1
2.2 JnHamuka 10
2.3 Craruka TBEPIOTO Tena 5
24 3aKOHBI COXPaHCHUS B MEXaHHKE 10
HWroro o pasaeny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKHHETUYECKOH TEOpUH 15
3.2 Tepmoaunamuka. TenoBble MalIuHbI 20
33 ArperaTHble cocTosHus BemecTBa. Da3oBbie 14 1
MIePEXO0IbI
Hroro no pazneny 49
Pazgen 4. QJIEKTPOJUHAMUKA
4.1 DekTpuyecKoe rnoie 24
4.2 IoCTOSIHHBII 2NEKTPUUECKUT TOK 24




43 ‘ Toku B pa3JIMuHbIX cpeaax 6
HWroro no pazneny 54
Pasnea 5. PUSUYECKUA TPAKTUKYM
51 ‘ DU3HUECKUN TPAKTUKYM 16 16
Hroro no pazneny 16
Pesepsroe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 170 16




11 KJIACC

KoummuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHHe pa31esioB U TEM uudpoBbie
Ne n/m P Konrposbubie | IlpakTuyeckue (udpp )
NPOrpaMMsbl Bcero ofpa3oBaTe/bHbIE
padoTsl padoTsl
pecypcbl
Paznen 1. SJIEKTPOAUHAMUKA
11 MarsuTtHoe nosne 14
1.2 DIeKTpOMAarHUTHAs HHIYKITHS 13 1
Hroro no pasnpeny 27
Paznen 2. KOJIEBAHUS U BOJIHbI
2.1 MexaHudeckue KoJeOaHus 10
2.2 DNeKTpOMAarHUTHbIE KOJIeOaHus 15
23 MexaHHYeCKHE H IEeKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruxa 25 1
Hroro o pasaeny 60

Pasnen 3. OCHOBBI CIIEIIUAJILHON TEOPUM OTHOCUTEJIBHOCTH

3.1 Ocuosel CTO 5 1
Hroro no pazneny 5
Pa3zaen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckyssipHO-BOJIHOBOM Jyann3m 15

4.2 ®duznka aroma 5

43 @Du3uKa aTOMHOTO SIpa ¥ IEMEHTAPHbIX 5
' YaCTHII




Hrtoro no pasgeny

25

Pazaen 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKU

51 ‘ DeMeHTBl aCTPOHOMUU U acTpo(pu3nKu 12
Hroro o pazneny 12
Pasnen 6. PUSUYECKUAMA IIPAKTUKYM
6.1 ‘ Du3nuecKuil MPaKTUKYM 16 16
HUroro mo paszaeny 16
Pa3aen 7. OBOBIAIOIIEE TIOBTOPEHUE
CucremaTtusanus 1 00001IeHnE
71 HPEMETHOTO COJEPIKAHUS U OIBITa 15
' JIeATENLHOCTH, IPHOOPETEHHOTO TIpH
n3ydeHnu Kypca ¢pusuku 10 — 11 knaccos
Hroro o pazaeny 15
PesepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 170 16




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

e Ousuka. Mexanuka, 10 knace/ Msxuues I'.4., Cunskos A.3., O0uecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKIIMOHEPHOE 00IIECTBO
«M3parenscTBO «IIpocBemienne»

» ®usuka. Monekynspras ¢pusuka. Tepmoaunamuka, 10 kinace/ Msikumes I'.51.,
CunsikoB A.3., OO0I1IEeCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[[PODA»;
AxmmonepHoe o6miectBo «M3marenbcTBo «lIpocBemnienue»

» dusuka. Onruka. KBanrosas ¢usuka, 11 knace/ Mskumies I'.51., Cunskos A.3.,
OO0111€CcTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «[[PODA»; AKliMoHEpHOE
obmectBo «M3naTenscTBO «IIpocBenienue»

» ®usuka. Dnekrpoaunamuka, 10-11 kmacesl/ Msikures I7.51., Cunskos A.3.,
OO0111eCcTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «[[PODA»; AKlinoHEpHOE
obmectBo «M3naTenscTBO «IIpocBenieHue»

OcHoBHas yueOHas IUTepaTypa

1. YueOnuk: ®usuka. 10 knacc: yueOHUK a1 00111€00pa3oBaTeIbHbIX
opranuzanuii: 6a3oBsiii ypoBeHs/I .. Msxkumes, b.b.byxosues, H.H.Cotckui;
nox pen. H.A. [TapdentreBoii. — 3-e u3a. — M.: [Ipoceemenue, 2017. — 416 c.:

wi. — (Kimaccuueckuii kypc).

2. YuyeOnuk: ®usuka. 11 knacc: yueOHUK 11 00111€00pa3oBaTeIbHbIX



opranu3auuii: 6a3oBbii U npodunbHbiil ypoBHu/I'.A. Msikumes, b.b.byxoBies,
B.M.Yapyrun; nog pen. H.A. TlapdentreBoit. — 23-e uza. — M.: [Ipocenienue,

2014. — 399 c.: [4] n. un. — (Kimaccuueckuit Kypc).

[Tocobue k yueOnukam 10-11 knacca:

1. 3amaunuk no ¢usnke aBropa PeimkeBuu A.Il. Tlocobue conepkutT pacueTHbie
3a/1a4yy C 3JIEMEHTaMM Ka4eCTBEHHOI'O aHAJIN3a, Pa3JINYHbIe TBOPUYECKUE 3aJaHuUs

" 3a1a4H1 IMOBBIIICHHOTO YPOBHA CJIOKHOCTH.

2. H.B.Typuuna, JI.1.Pynakosa, O.U.Cypos u np. 3800 3anau mo ¢usuke ajs

IIKOJIbHUKOB U ITOCTYIIAIOIINUX B BY3bI.

JlononHuTenbHas yueOHas 1urepaTypa

1. CnpaBouHbie TOCOOUS.

2. ®uzuka. CrpaBouHuK mKoidbHUKa. Kabapauun O.®. M.: 2008. — 575 c.

3. [loaroroska k EI'3-2016. 25 tpenupoBouHbiX BapuanToB. [lox pen. JI.M.

MOHaCTBIpCKOFO.



4, KOHTpOJ'IBHO-I/IBMCpI/ITeHBHBIC MaTcpualibl 1O OTACJIbHBIM TCMAM U KypCaM.

5. KOHTpOHBHO-I/IBMCpI/ITCJIBHBIe MaTcpuaIibl IPOUIIBIX JICT.

6. ®usuka. EI'D. Bee paznensi kypca: Teopus, 3a1anus 6a30BOro u
MOBBIIIEHHOTO YPOBHS CJIOKHOCTH: yueOHoe nocobue. [lox pen. JI.M.

MOHaCTBIpCKOI‘O.

METOANYECKHUE MATEPUAJIBI J1JIS1 YYUTEJIA
. [TogroroBka k EI'2-2016. 25 tpenupoBouHbIX BapuanToB. [lox pen. JI.M.

MOHaCTBIpCKOI‘O.

2. KOHTpOJIBHO-I/IBMepI/ITeJIBHBIC MaTCpUuaJIbl 11O OTACIIBHBIM TECMaM U KypCaM.

3. KOHTpOJIBHO-I/IBMepI/ITCJIBHBIe MaTcpUuaJIibl IPOUIJIBIX JICT.

4, duzuka. EI'3. Bee pa3nensl kypca: Teopus, 3aaHus 6a30BOro u
MOBBILIEHHOT O YPOBHS CJIOKHOCTH: yueOHoe nocobue. [loa pen. JI.M.

MOHaCTBIpCKOFO.

5. BonkoB B.A. YHuBepcanbHbie noypouHsie pa3padotku no ¢pusuke: 10 knacc.



—. M.: BAKO, 2007. — 400 c¢. — (B momoliip IIK0JIbHOMY YYUTEIIIO).

ITeuatHbie ocoOus

1. Kaprouku ¢ 3apanusimu o ¢pusuke i 10-11 knaccos (B ToM dmcIie

MHOT'0Pa30BOT'0 UCITIOJIb30BaAHUA C BOSMOKHOCTBIO C&MOHpOBCpKI/I).

2. TecTsl 110 TeMaM Kypca (QU3UKH.

3. Ta6JII/II_[BI Bpa;:u/lca JJI1 TOYHOI'O BBIYUCIICHHUA MAaTCMAaTHUYCCKUX BLIpa)KeHHﬁ.

HH(l)OpMaI_II/IOHHO-KOMMYHI/IKaI_[I/IOHHBIC cpeacTBa

1. MYHBTHMGHHﬁHBIC TPCHUHI'OBBIC, KOHTPOJIMPYIOIIHUEC IIPOTPAaMMBI 110 BCEM

paszenaMm Kypca (pU3HKHU.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. Konnekuus 1iudpoBbIX 00pa3oBaTEIbHBIX PECYPCOB MO BCEMY KYpCYy (PU3UKH,
MH(OPMAIIMOHHO-CITPABOYHBIX MATEPUAIOB, O0BEAMHEHHBIX €IMHON CUCTEMOM
HABUTAIlMU U OPUEHTHUPOBAHHBIX Ha pa3inyHble (POPMbI TO3HABATEIbHON

JESTENbHOCTH, B T.4. UCCIEAOBATENBCKYIO MPOEKTHYIO paboTy, TEMaTHUECKHE



0asbl JaHHBIX, BUJICO, Ta6JII/II_IBI, CXCMBL,CTPYKTYPHUPOBAHHBIC MATCPHUAJIIBI,
OpPraHu3yromue 1 nmoAACPKUBAOIINC O6p330BaT€HBHBIﬁ IMponecc, BKIIIO4YacT

CCBIJIKM Ha BHCIITHHUC I/IH(l)OpMaL[I/IOHHBIC HNCTOYHHKH.

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

3. http://www.openclass.ru/

4. http://usgfizik.ucoz.ru/

5. http://www.eorhelp.ru/

6. http://fiz.1september.ru/

7. http://nauch-films.ucoz.ru/


http://school-collection.edu.ru/
http://www.openclass.ru/
http://usgfizik.ucoz.ru/
http://www.eorhelp.ru/
http://fiz.1september.ru/
http://nauch-films.ucoz.ru/
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