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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma no gu3uke Ha ypoBHE CpeAHEro 001Iero oopazoBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMH K pe3yJbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeiIbHON MPOTrpPaMMBI,
npeacraBieHHbix B PI'OC COO, a Ttakke ¢ yuérom ¢denepanpbHO pabodeid MporpaMmbl
Bocriutanus 1 Konnenuuu npenonaBanust yueOHoro npeamera «®dusnka» B 00pa3oBaTebHBIX
opranmzanusax Poccuiickoit  ®exepanuu, peaqu3ylOIIMX OCHOBHbIE — 0Opa3oBaTeibHbIC
IIPOrPaMMBI.

[lporpamma 1o ¢Qus3uke ompeaenseT 00s43aTeNbHOE INPEIMETHOE — COACp)KaHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO IIOCIIEIOBATEIbHOCTh M3YUEHHS TEM U Pa3ZeioB y4eOHOTO
npeaMeTa ¢ y4ETOM MEXKIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
mpouecca, BO3pacTHbIX oOcoOeHHocTell oOywaromuxcs. Ilporpamma mno ¢usuke npaér
IpE/ICTaBICHNE O LEINAX, CONEPKAHUM, OOLel cTpareruu 00y4eHUs,, BOCHUTAHHUS U Pa3BUTHS
00y4JaroIMxcs CpeACTBAMU yueOHOro npeameTa «PusuKa» Ha yriayOoJaEéHHOM ypOBHE.

N3ydyenne kypca ¢(usnku yriyOnEHHOrO ypOBHS MO3BOJISET pEaJN30BaTh 3aJa4d
npodecCHOHATIBLHON OpPHEHTALMK, HalpaBJIEHO HA CO3JlaHHE YCJIOBMH Ul MpPOSBICHUS CBOMX
UHTEJUIEKTYaJIbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaXKABIM  O0YYaromUMCs, KOTOpBIE
HEOOXOAUMBI Ui NPOJOJDKEHUsT OOpa3oBaHMs B  OpraHM3alusAX MpodecCHOHATBLHOTO
00pa30oBaHMs MO PA3NUYHBIM (U3UKO-TEXHUUECKUM U MHXKEHEPHBIM CHEIIHATIbHOCTSIM.

B nporpamme mo ¢usuke omnpeaenstoTcs IUIAHUPYEMBbIE pe3ylbTaThl OCBOEHHUS Kypca
¢u3uKkn Ha YpOBHE CpeJHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeAMETHbIE,
npeaMeTHble (Ha yriiyOonéHHOM ypoBHE). HayuHo-MeToqom0rnyeckoil OCHOBOM 1Sl pa3paboTKu
TpeOOBaHUI K JMYHOCTHBIM, METAlpPEeIMETHbIM U IMPEIMETHBIM pe3yJbTaTaM OO0y4aroIluXcs,
OCBOHMBILUX Iporpammy 1o (usmnke Ha ypoBHE CpeIHEro oouero o0pa3oBaHus Ha yriiyOJIE€HHOM
YPOBHE, SIBJISETCS CHCTEMHO-/1€ATEIbHOCTHBINA MOAXO/I.

[Tporpamma o (usmke BKIIOYAET:

IUTAaHUPYEMbIe pe3yibTaThl OCBOEHHUS Kypca (QU3MKU Ha YriayOJIE€HHOM YypOBHE, B TOM
quCIIe MPEeIMETHBIE Pe3yIbTaThl O ToAaM 00yUYEeHHUS;

COJACPpIKaHUC y‘-IC6HOl" O IpCaAMECTa «®Du3uKay 1mo rogaM 06y‘-ICHI/IH.

[IporpaMmma mo Qu3uke HUMeeT NPUMEPHBIA XapakTep U MOXET OBITh HCIOJb30BaHa
YUUTENAMHI (PU3UKH [T COCTABJIEHUS! CBOMX PabOUYUX MPOTPaMM.

[IporpamMa 1O (¢uU3MKE HE CKOBBIBAET TBOPYECKYI0 HWHHUIMATHUBY YUYHUTENEeH U
MPEOCTABISAET BO3MOXKHOCTU JUISI peaju3alud pPa3IMYHBIX METOJWYECKHUX TOJIXOI0B K
npenojiaBaHuio (U3UKKM Ha YriyOJNEHHOM YpPOBHE NpPU YCIOBMM COXpaHEHHUsS 00s3aTeNbHOU
YacTU COZAEp KaHUs Kypca.



du3mKa Kak Hayka o HanOoJiee OOIMX 3aKOHAX MPHUPOJIbI, BBICTYIAsl B KAUECTBE Y4€OHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HaHUH 00 OKpyXKarolleM MUpe.
HIkonbHbI Kypc (U3HKH — CHCTEMOOOPa3yIOUIM Uil E€CTECTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIS)KAT B OCHOBE ITPOLIECCOB U SIBICHUH, H3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHomuei. Mcnoab3oBaHWe W aKTUBHOE
IpUMEHEeHHE (U3UYECKUX 3HAHUM ONpeAenausio XapakTep M OypHOE pa3BUTHE Pa3sHOOOPA3HbIX
TEXHOJIOTUH B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOSHHS KOCMOCa, MOJIYYeHHS HOBBIX
MaTepHaJOoB C 3aJaHHBIMU CBoOWcTBamMH. M3ydeHue (U3MKM BHOCHUT OCHOBHOW BKJIAJ B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHOH KapTUHBI MHpa oOydaromerocs, B (OpMUPOBaHHE
YMEHUH NPUMEHATh HAy4YHbIH METOJ| T03HAHUS IIPU BBIIOJHEHUH UMM Y4EOHbIX UCCIIEI0BaHUM.

B ocHoBy kypca (u3uKu Ha ypoBHE CpeqHEro odiero oopa3oBaHUs MOJOXKEH P HACH,
KOTOpPbIE MOXKHO pacCMaTPUBATh KaK MPUHIUIIBI €0 MOCTPOCHHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM C HEW KypC SIBISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCeX pa3fiesioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (DU3HKH.

Hoes zenepanuzayuu. B cOOTBETCTBUM ¢ HEM MaTepuall Kypca pU3MKU 00beAMHEH BOKPYT
¢usnueckux Teopwil. Bemymmm B Kypce sBusercs (OPMHpPOBAHHWE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanoiaraeT UCIojib30BaHUE TYMaHUTAPHOTO
noTeHIMana (U3NIECKON HAyKU, OCMBICIICHHE CBS3HM PAa3BUTHS (PH3UKU C Pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpOoOIeMaMHu.

Hoea  npuxnaouoii  nanpaenennocmu. Kypc  pusuku  yriyOGnéHHOro  ypoBHS
npeamnojgarac€t 3HakKOMCTBO € HIMPOKUM KPYIrOM TCXHUUYCCKUX W TEXHOJIOTHYCCKUX HpI/IJ'IO)KeHI/Iﬁ
U3y4EHHBIX Teopuil 1 3aKoHOB. IIpu 3TOM paccMaTpuBarOTCs Ha YpOBHE OOIIMX MpPECTaBICHUN
N COBPEMCHHBIC TCXHUUYCCKHUE YCTPOﬁCTBa, 1 TEXHOJIOI'UH.

Hoen IKorocuzayuu peajiu3dyerCsa IMNOCPEACTBOM BBCIACHUA JSJIIEMCHTOB COACPIKAHUA,
MOCBAIIEHHBIX AKOJOTHYECKUM HpO6J’I€MaM COBpPEMCHHOCTH, KOTOPLIC CBA3aHbI C PA3BUTHEM
TCXHUKU U TeXHOHOrI/Iﬁ, a TaKXKe O6cy)KI[eHI/I$I HpO6J’ICM palluOHAJIBHOT'O TPHUPOAOIIOJIb30BaAHUA U
SKOJIOTHYECKOM 0S30IacHOCTH.

OcBoeHue copepKaHMs POrpamMMbl MO (PU3UKE JOJKHO OBITH IMOCTPOEHO HA MPUHLHUIAX
CHUCTEMHO-/IEATEIbHOCTHOTrO Moixo/a. s pU3uKy peanuzaius 3TUX MPUHLIUIIOB Oa3upyercs Ha
HCIIOJIB30BAHHUU CaAMOCTOATCIBHOI'O JSKCIICEPUMEHTA KaK IMOCTOAHHO HeﬁCTBYIOIHeFO (1)aKT0pa
yuebHoro mponecca. Jlng yriyOia€HHOrO ypOBHS — 3TO CHCTEMa CaMOCTOSATEIBHOTO
YUEHUYECKOT0 HKCIEPUMEHTa, BKIIOYAIONIETO (PPOHTAIbHbIE YYEHUYECKHE OIbITHl IpHU
U3y4YeHHUH HOBOTO MaTepuaya, JlabopaTopHble paboThl U paboThl mpakTukyma. Ilpu sTom
BO3MOXKHBI JIBa crioco0a peanu3anui pU3ndeckoro npakTukyma. B mepBom ciiydae mpakTUKyM
npoBouTcs au00 B koHue 10 u 11 kimaccoB, mub0 mMoOcie MEPBOTO M BTOPOTO IMOJIYTOJUM B
KaKIOM M3 3TUX KiaccoB. BTopoii crmoco6 — 3To mHTerpanusi padoT MpakTUKymMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOPhIE MPOBOASATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1oJ paboTamMy MPaKTUKyMa IOHUMAETCsl CAMOCTOATENBHOE HCCIIEJ0BAHNE, KOTOPOE TPOBOANUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOT0 BH/Ia O€3 MOIIaroBOi HHCTPYKIIHH.

B nporpamme no ¢usnke cucrema y4eHHUECKOr0 SKCIEPUMEHTA, JaOOpaTOpHBIX paboT U
NPaKTUKyMa MPe/ICTaBlIeHa €ANHBIM ITepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJOB YYEHUUECKUX
INPAaKTUYECKUX PabOT OCYLIECTBISAETCA y4aCTHHMKaMHM 0Opa3oBaTEIbHOIO Ipolecca UCXOlsd U3



0COOEHHOCTEH TMOYpPOYHOTO IUTAHUPOBAHHUS M OCHamleHWs Kabuneta ¢usuku. Ilpu sTOM
o0ecrieunBaeTcsi OBJAJEHUE OOYYAIOUIMMHUCA YMEHUSMH IPOBOAWUTH IMpPSAMbIE M KOCBEHHBIE
U3MEpPEHUs, MCCIEeOBaHUS 3aBHUCUMOCTEH (M3NYECKUX BEIMYMH M TOCTAHOBKY OMBITOB IO
IIPOBEPKE MPEITI0KEHHBIX THIIOTES.

bonbiioe BHUMaHUE yaenseTcs PEelIeHUI0 pacyETHBIX M Ka4eCTBEHHBIX 3aaad. [Ipu sTom
JUIsL pacu€THBIX 3a7jad IPUOPUTETOM SIBIISIFOTCS 3a/ladl C SBHO 33JaHHOM M HEABHO 3aJaHHOMN
buznyecKoil MoJiebl0, MO3BOJISIONINE MPUMEHATh N3YUCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJIHOTO pas3jenia Kypca, TaK U MHTErpupys NPUMEHEHUE 3HAHUW U3 pa3HbIX pasnenoB. [l
KaueCTBEHHBIX 3aJjad IMPUOPUTETOM SABIAIOTCS 3aJaHUsl Ha OObsICHEHHE/TpeAcKa3aHue
NpOTEeKaHUs (PU3UYECKUX SIBJICHUH U MPOLIECCOB B OKPY)KAIOLICH >KU3HM, TpeOyromue BbIOOpa
buznyecKoil MoAenu Al CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanmsamMu PI'OC  COO Kk  MaTepHAIbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kype Gu3uku yriayOi€HHOTO YpOBHS Ha YPOBHE CpPEIHEro
olmiero 0o0pa3oBaHUs JOJDKEH M3y4yaThCsl B YCJIOBMSIX INpEAMETHOrO kaOuHeTa. B kabunere
($U3HUKH T0JKHO OBITH HEOOXO0MMOE J1a00paTOPHOE 00OPYAOBAHUE I BHIIIOJHEHUS YKa3aHHBIX
B IporpaMMe 1o ¢u3MKe YYeHHUECKUX OIBITOB, Ja0OPATOPHBIX paboOT U paboT MpakTUKyMa, a
TaK)Ke JIEMOHCTPallMOHHOE 000pYy10BaHUE.

I[eMOHCTpaI_[I/IOHHOG O60py,Z[OBaHI/Ie CI)OpMI/IpyeTCH B COOTBCTCTBHUM C [IIPHUHIHUIIOM
MHHUMAaJIbHOI JOCTAaTOYHOCTHU U o0OecIeynBacT IIOCTAHOBKY IIECPCUUCIICHHBIX B IMPOrpaMmce I10
(1)I/ISI/IKC KIIFOYCBbBIX I[eMOHCTpaI_[I/Iﬁ AJIsL UCCIICAOBAHUS H3YYACMbIX SBJIICHHN U IIpoHeCCoOB,
OMITUPUYCCKHUX U (PYHIIaMeHTaJII)HI)IX 3aKOHOB, UX TCXHHYCCKHNX HpHMCHCHHfI.

JlaGopaTtopHoe 00OpYyIOBaHUE Ui YYCHHYECKHX MPAKTUYECKHX padoT ¢opmupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1TaOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
IOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUH AaHAJIOTOBBIX M IIM(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUIC IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LEJIIMU U3YYEHUS PU3UKU B 001IIEM 00pa30BaAHUH SBIISIOTCS:

q)OpMI/IpOBaHI/IC HHTCpECAa U CTPEMIICHUA O6y‘IaIOH_[I/IXC$I K HAYYHOMY U3YUCHUIO IIPUPOIHIL,
PAa3BUTUC UX MHTCIUICKTYAJIbHBIX U TBOPUYCCKUX CHOCO6HOCT€I\/'I;

pa3BUTHE TMPEJICTaBICHMM O HAy4HOM METOJE TMO3HaHuid U  (OPMHUPOBAHUE
HCCIIEI0BATEIBCKOrO OTHOLICHUS K OKPYKAIOIIMUM SIBJICHUSM;

dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa HM3y4eHHs OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

(I)OpMI/IpOBaHI/IC y'MeHI/Iﬁ OOBSICHATh SIBJICHUS C HCIIOJIb30BAaHUEM (I)I/I3I/I‘-ICCKI/IX 3HAaHUI U
HAaYYHBIX TOKAa3aTCIIbCTB,

dbopMHUpOBaHUE TPENCTABICHUNU O pOJIM (U3UKHU ISl PA3BUTHUSI APYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE TIPEJCTABIEHUH O BO3MOXHBIX cdepax Oyayuied mnpodeccruoHalIbHON
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOArOTOBKA K JaibHeiIIeMy OOyYeHHIO B 3TOM
HalpaBJICHUU.



JlocTrxkeHne 3THX Lelei oOecreurBaeTcsl pPEelIeHHeM CIEAYIONIMX 3ajad B IpoIecce
n3y4deHus Kypca GU3MKUA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

npuoOpeTeHre CUCTeMbl 3HaHMH 00 oOmMX (U3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIOYAsT MEXAHUKY, MOJICKYJSIPHYIO (QH3UKY, dJIEKTPOJANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHThI aCTPO(U3HKH;

dbopMupoBaHHE YMEHUIN MPUMEHATh TEOPETUUECKUE 3HAHUSA ISl OOBSICHEHUS (U3NYECKUX
SBJICHUM B IPUPOJIC U JJIsI IPUHSITHUS MPAKTUUECKUX PEIICHUN B MOBCETHEBHON KU3HU;

OCBOEHHUE CIIOCOOOB PEIICHMsI Pa3IMUHBIX 337a4 C SBHO 33/JlaHHON (PU3NUYECKON MOJEINbIO,
3a1a4, TOAPA3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3/aHuE (PU3UUECKOM MOJIENH, aJEeKBaTHOM
YCIIOBUSIM 33J]a4i, B TOM YHCIIE 33]]a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHUE (PU3UYECKMX OCHOB U MPHUHIIMIIOB JEHCTBUS TEXHMUYECKUX YCTPOUCTB H
TEXHOJIOTHYECKUX MPOIECCOB, MX BIUSHUS HA OKPY>KAIOUIYIO CPENY;

OBJIQJICHHE METOJaMH CaMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEICHUA (HUZHUECKUX
SKCIIEPUMEHTOB, aHaJW3a M UWHTEpIpeTanuu HWH(OpManuu, ONpeAeNeHuss JAOCTOBEPHOCTU
MOJIyYEHHOT'O Pe3yJIbTaTa;

CO3/IaHME YCJIOBHMH /Il Pa3BUTHUS yYMEHUN MPOEKTHO-HUCCIEI0BATENbCKON, TBOPUECKOM
JIeSTCIIbHOCTH;

pa3BuTHE HHTEpeca K chepam MpodecCHOHATBHOMN NeATeTbHOCTH, CBA3aHHOU ¢ (PH3UKOM.

B coorBerctBun ¢ TpeboBaHusiMu ®I'OC  COO yrnyOnéHHBIM  ypOBEHb HU3yYEHUS
yueObHoro mnpeamera «®Pu3uka» Ha YypOBHE CpeaHEro oOmero oOpa3oBaHMs BbIOMpaeTcs
oOy4armuMucs, MIAaHUPYIOIIMMH POJOJKEHHE 00pa3oBaHMs I0 CIEHUAIBHOCTAM (U3HUKO-
TEXHUYECKOTO MpOoduIIs.

Ha u3yuenne ¢pusuku (yriyon€HHBIN YPOBEHB) HA YPOBHE CpeIHEr0 oOIIero oopa3oBaHus

otBojuTcs 340 yacos: B 10 kmacce — 170 gacoB (5 yacoB B Henento), B 11 kmacce — 170 gacos (5
YacoOB B HEJIEIIO).

[Tpennaraemslii B mporpaMme o ¢pu3uke nepedeHb J1adopaTOPHbIX U MPAKTUYECKUX padboT

SBJISIETCS PEKOMEHIOBAaHHBIM, YYHMTENb JI€laeT BbIOOp MpPOBEAEHUs J1a0OpaTOpHBIX padoT U
OTIBITOB C YU4ETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.

COJAEPKAHUE OBYYEHUSA

10 KJIACC

Pasnen 1. Hayunblii MeTO MO3HAHNS IPUPOABI.



Ouznka — QyHaaMmeHTandbHas Hayka o npupozae. HaydHblil MeTo] MO3HaHUS U METOJBI
UCCle0BaHus PU3NUECKUX SBIICHUM.

DKCHEeprUMEHT U TEOpHsl B Ipolecce MO3HAHUs NpUpobsl. HabmroneHne u 9KCepruMeHT B
dusuke.

Crioco0b1 m3MepeHust (PU3MUYECKUX BEIMYMH (QHAJOTOBbIE U IU(POBBIE U3MEPUTEIILHBIC
IpUOOPHI, KOMIIBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuit pu3nuecKkux BeInYrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue (U3NYECKUX SBICHUN M MPOLECCOB (MaTepuaabHas TOYKA, aOCOIIOTHO
TBEPI0E TEII0, UACATbHAS KUIKOCTh, UACAIbHBIN T'a3, TOYeUHBIH 3apsin). [ unore3a. dusnyeckuii
3aKOH, TPAaHUIIbI €ro NpuMeHUMOoCTH. Dusndeckas Teopus.

Pomp m mecto ¢u3uku B (QOpMHpPOBaHMHM COBPEMEHHON HaydyHOW KapTHHBI MHUpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

WN3mepenne cuiabl TOKAa M HANpsOKEHUS B IEMH [OCTOSHHOTO TOKAa MPH  MTOMOIIU
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3nakoMcTBO ¢ U poBoi nadoparopueit mo ¢usuke. [Ipumepsl n3mepeHus: GU3NIECKUX
BEJIMYUH IIPU MOMOIIM KOMITBIOTEPHBIX JATYHKOB.

Pasznea 2. MexaHuKka.
Tema 1. Kunemamurka.

MexaHI/I‘IGCKOG JIBUXKCHHUC. OTHOCI/ITGJ’ILHOCTL MCEXAHNYCCKOI'0 JIBUXCHHA. CI/ICTeMa
OTCUYETA.

HpHMaH u o6paTHa5{ 3aJa4u MCXaHHKHU.

Pannyc-BekTOop MaTepuaJbHOW TOYKH, €ro IHPOEKUUHM HAa OCH CHCTEMBI KOOpAMHAT.
Tpaexropus.

HepeMemeHI/Ie, CKOpPOCTb (cpe,uHsm CKOpPOCTb, MI'HOBCHHAs CKOpOCTL) U YCKOPCHUC
MaTepI/IaJ'II)HOI\/'I TOYKH, X HNPOCKIOHWHN HAa OCH CUCTCMbI KOOpAWHAT. CrnoxeHue nepeMemeHHﬁ n
CJIOXKCHHC CKOpOCTCﬁ.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTh KOOPJINHAT,
CKOPOCTH, YCKOPEHUS U IYTH MaTepUalbHON TOYKU OT BPEMEHH U UX TpapUKU.

CBoOogHOE majeHue. YCKopeHHe cBOOOJHOro mnajeHus. JBUXKEHUE Tena, OpOIICHHOrO
MIOJT YTJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH M YCKOPEHHSI MAaTePHATbHONW TOYKH
OT BPEMEHH U UX IpaduKu.

KpuBonuneiinoe aprkenue. JIBIkKeHUE MaTepHATbHON TOYKHU M0 OKPY)KHOCTU. YTIIOBas U
nuHenHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemutensHoe (HOpMaIbHOE),
KacaTelbHOE (TAaHTCHIIMALHOE) U TIOJTHOE YCKOPEHUE MaTepPHAIbHON TOUKH.



TexHuueckue yCTPOMCTBA M TEXHOJOTHYECKHUE TMPOIECChl: CHUAOMETP, ABUKEHUE
CHapsJI0B, LIETIHbIE, IeCTepEHYAThIe U PEMEHHBIE Tepeaauu, CKOPOCTHBIE TU(THL.

Hemoncmpayuu.

Monenb cucteMbl OTCUETa, MIUTIOCTPAIUS KHHEMAaTHYECKUX XapaKTEPUCTUK IBUKEHUSI.
CriocoObI uccie10BaHus IBMKCHUN.

NnmrocTpanus npeieasHoro nepexoia 1 i3MepeHue MrHOBEHHOM CKOPOCTH.
[IpeoOpazoBanue IBUKEHHI C UCTIOIb30BAHMEM MEXAHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habnroienue nrxeHus Tena, OpoieHHOro Mo/ yrioM K TOPU30HTY U TOPU30HTAIBHO.
Hanpapnenue ckopocTu MpH IBUKEHUH 110 OKPY>KHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TyTEH, TPAEKTOPUH, CKOPOCTEH JBMKEHHS OJIHOTO M TOTO K€ Tela B Pa3sHBIX
cUCTEMax OTCYETa.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.
N3yuenne HepaBHOMEPHOTO JIBMXKEHHS C IIEJIBIO ONPEIEICHUS] MTHOBEHHOM CKOPOCTH.

N3Mmepenne yckopeHus py NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUH MO HAKJIIOHHOW
IJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTHU IIyTU OT BPEMCHU IIPpHU PABHOYCKOPCHHOM JIBUKCHHUU.

N3mepenne yckopeHHs cBOOOIHOTO MajieHus (PEKOMEH0BAHO MCIIOJIb30BaHUE IHU(PPOBOM
nabopaTopun).

N3yueHune nBUXKEHUs Tena, OPOIIEHHOr0 rOpU30HTaNbHO. [IpoBepka runoresbl 0 MpsIMoii
IPONOPLUOHAIEHON 3aBUCMOCTH MEXy JAIbHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEa.

W3ydeHre ABMKEHUS Tela M0 OKPYKHOCTH € TOCTOSTHHOM MO MOAYIIO CKOPOCTHIO.

HccnenoBanue 3aBHCUMOCTH Iepuoja OOpallleHHs KOHWUYECKOrO MasTHHKAa OT €ro
apaMeTpoB.

Tema 2. /lunamuxa.

IlepBerit 3akoH HproToHa. MHEepumanbsHble cucTeMbl oTcuéTa. [IprHINI OTHOCUTEIBHOCTH
["anunes. HemnepruanbHble cucTeMbl OTCUéTa (OIpeiesieHue, IPUMEpBI).

Macca tena. Cuna. [IpuHuun cynepno3uiuuu cui.

Bropoii 3akon HeroToHa 11711 MaTepuaibHOM TOUYKH.



Tpernii 3akoH HpI0TOHA [U1s1 MATEpPUAIIBHBIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON U HHEPTHON MacChl.

Cuna TspKeCTH. 3aBUCUMOCTH YCKOPEHHS CBOOOJHOTO TMAaJE€HUSI OT BBICOTHI HAJ
MOBEPXHOCTHIO IUJIAHETHI U OT reorpaduyeckoil mupotThl. [IBukeHHe HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BHXyIErocs ¢ yCKOpEHHUEM.

Cuwia Ttpenus. Cyxoe tpeHue. Cuna TpPEeHHMS CKOJBXKEHUS M CUJIa TPEHUS IOKOS.
Koadduuument tpenus. Cuna cOnpoTUBICHUS TPU JBUKCHUU Tela B )KUIKOCTU WIIM rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JIBH>KECHHSL.

Hasnenue. 'unpocrarnueckoe nasiaenue. Cuia Apxumesna.

Texumueckue yCTpOﬁCTBa N TCXHOJIOTMYCCKUEC MPOUCCChI: IOAUIMIIHUKH, JIBHKCHHUC
HCKYCCTBCHHBIX CITYTHUKOB.

Hemoncmpayuu.
HabGnronenue aBUKEHUS TE B MHEPIMAIBHBIX M HCMHEPIUAJIBbHBIX CHCTEMaxX OTCUETA.
IIpuHIUIT OTHOCHTEIBHOCTH.

Kauenne nByX WWIMHIPOB WM IIAPOB Pa3HOM MacChl C OAMHAKOBBIM YCKOPEHUEM
OTHOCHUTEIIBHO HEUHEPIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHHME PaBHOACHCTBYIOIIEH MPUIOKEHHBIX K T€Ny CUJ C IPOU3BEICHUEM MacCChl Tella
Ha €ro YCKOpEeHHE B MHEPLIUAIBLHOW CUCTEME OTCUETA.

PaBeHCTBO cHJl, BO3HMKAIOUIUX B PE3YIbTATE B3aUMOJICHCTBUSA TEIL.

N3mepeHne Macce 10 B3aUMOJEHCTBHIO.

HesecoMocTs.

Bec Tena npu yckopeHHOM NOAbEME U NaICHUU.

[lenTpoOeKHbIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUE€HUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

W3mepenue paBHOJCHCTBYIOMIEH CHJI TP IBMKEHUU OpycKa 110 HaKJIOHHOM IIOCKOCTH.

HpOBepKa TUNOTE3bl O HE3aBUCUMOCTH BPCMCHH JIBUKCHUA 6pyCKa II0 HaKJIOHHOM
IJIOCKOCTH HaA 3aJaHHOC PACCTOAHUEC OT €TI0 MACCEHI.

I/ICCJ'IGI[OBaHI/Ie 3aBUCUMOCTH CHUJI pryFOCTPI, BO3HUKAKOIIINX B pr)KI/IHe 58 pe3I/IHOBOM
obpasiie, oT ux nedopmaruu.



N3yueHne IBMKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKUHYTOH yepe3 JIErkuil OJI0K.

TP .

HccnenoBanue ABWKEHUS Opycka 110 HAKIOHHOM IUIOCKOCTH C  IEPEMEHHBIM
K03(pPHUIIMEHTOM TPEHHUS.

W3ydeHue ABMKEHUS TPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomotHo TBEpaoe Teno. [locTynaTensHoe U BpalaTesibHOE ABHKEHUE TBEPIOTO Tela.
MoMeHT cuiibl OTHOCUTENBHO Ocu BpaiueHus. [lineyo cumpl. CrioxkeHUe CHIl, TPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TshkecTu Tena.

VYcioBus paBHOBECHUS TBEPIOTO TEIA.

VYcroitunBoe, HEYCTOMYHMBOE, O€3pa3InyHOE PAaBHOBECHE.

TexHu4eckue yCTpPOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: KPOHIUTEHH, CTPOUTEIIBHBIN
KpaH, peleTyaTble KOHCTPYKIIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Buns! paBHOBecHs.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.
HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeJA, UMEIOIIETO OCh BPALEHUS.
KoHcTpyrpoBanue KpOHIITEWHOB U pacd€T CUIJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMA(b ONIOPHI.

Tema 4. 3axonvl coxpanenus é mexanuke.

NMiynsC MaTepualbHOM TOYKH, CHCTEMBI MaTepUalbHBIX TOYEK. L[eHTp macc cucremsl
MaTepHaJbHBIX TOUEK. Teopema O JBMKEHUHU LIEHTpa Macc.

I/IMHy.TIBC CHJIBI 1 USMCHCHUC UMITYJIbCa TECJIa.
3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

MomeHT HUMITYJIbCa MaTepHaﬂBHOﬁ TOYKH. HpeI[CTaBJ'ICHI/IC 0 COXpaHCHHU MOMCHTa
HMITYJIbCa B HEHTPAJIBHBIX ITOJIAX.



Pabora cuimbl Ha ManoM ¥ Ha KOHEYHOM TepeMelieHuH. | paduueckoe mpeacTaBieHUE
pabOTHI CHITHI.

MOIIHOCTH CHJIBI.

Kunernueckas SHEPIrusa MaTepHaHBHOﬁ TOYKH. TeopeMa 00 M3MEHEHHMH KHHETHYECKOM
SHECPTUn MaTepHaHLHOfI TOYKH.

[ToreHnnanpHble W HenoTeHUUanbHble cwibl. [loreHnuanbHas sHeprus. IloreHnnanbHas
SHEPrus ynpyro aeGpopMHpOBaHHOW NpYyKUHBI. [loTeHIManbHas SHEprus Teaa B OJHOPOJHOM
rpaBUTalMOHHOM MoJne. [loTeHnuanbHas 3Heprus Teina B TPaBUTALMOHHOM II0JI€ OZHOPOJHOIO

n1apa (BHyTpH U BHe 11apa). Bropas kocMudeckas cKopocTb. TpeTbsi KOCMUYECKasi CKOPOCTb.

CBs13b pa6OTBI HCIMOTCHIHMAJIBHBIX CUJI C U3MCHCHHCM MEXaHU4YEeCKOMH SHECPIruu CUCTCMBI
Ten. 3aK0OH COXpaHCHUA MEXaHUYEeCKOM OHCPI'Uu.

Vnpyme " HCYIIPYTHEC CTOJIKHOBCHU.

VYpaBHeHue bepHymm Mg uaeanbHOW KUJIKOCTH KakK CJEACTBUE 3aKOHA COXPAHEHHUS
MEXaHUYECKON IHEPTUH.

TexHu4yeckue yCTpPOMCTBA M TEXHOJIOTMUYECKHE IIPOLIECCHI: IBUIKCHHME DPAKET, BOILOMET,
KONEP, MPYKUHHBIA MUCTOJIET, THPOCKOI, (UTYpHOE KaTaHHWE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE IBMKEHUE.

N3mepenrie MOLTHOCTH CHJIBI.

W3meHenune sHepruu Tena npu COBEPIICHUH padOTHI.

B3anmMHble npeBpaleHns KMHETMYECKOW M MOTEHUHMAIBHOM JHEPruil NpU JIEUCTBUM HA
TEJIO CHUJIBI TSKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHepruy pyu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

W3mepeHne uMIrysbca Teia o TOpMO3HOMY MYTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIENH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.
CpaBHEHUE U3MEHEHMS] UMITYJIbCA Tela C UMITYJIbCOM CHIIBL.

HccnenoBanne coxpaHEeHHs! UMITYJIbCA IIPU YIPYTOM B3aUMOJIECHCTBHH.

N3MepeHne KNHETUUECKOM SHEPTUHU TeNa [0 TOPMO3HOMY ITyTH.

CpaBHEHHE U3MEHEHHSI TIOTCHIIMAIBHON YHEPTUHN MIPY>KUHBI C paOOTOM CHUJTBI TPEHUS.



OHpGI[eJIeHI/Ie pa6OTbI CHJIBI TPCHUA NTPU ABUKCHUUA TCJIA 110 HaAKJIOHHOM MIOCKOCTH.

Pa3nen 3. Moaekyasipaasi pu3uka U TePMOAUHAMMKA.
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeopUU.

OCHOBHBIE TOJIOKEHHS MOJEKYIsIpHO-KuHeTH4Yeckoit Teopun (MKT), ux omnbiTHOE
obocHoBanue. [uddy3us. bpoyHoBckoe nBrKeHHE. XapaKTep IBMKCHHS U B3aMMOJCHCTBHS
YyacTHIl BellecTBa. Mojiesin CTpOSHHUsI Ta30B, )KUJIKOCTEH U TBEPIBIX Tel U 0ObSICHEHHE CBOWCTB
BEILIECTBA HA OCHOBE A3TUX Mojesied. Macca u pasmepbl Mosiekysn (aromoB). KonmuecTBo
BewectBa. [locTostHHas ABoraapo.

TemoBoe paBHOBecue. Temmneparypa u crnocoObl €€ n3mepenus. lllkana temmeparyp
Lenbcus.

Mogenb u1eanbHOro ra3a B MOJIEKYISIPHO-KMHETUYECKOM TEOPUU: YaCTHUIII ra3a ABIKYTCS
XA0THYECKHU U HE B3aUMOJICHCTBYIOT IPYT C IPYTOM.

["a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOcontoTHas TemmepaTypa
(wkanma Ttemnepatyp KenbsBuna). 3akon J[lanerona. M3ompoueccsl B uAeadbHOM rase ¢

MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpeacTaBieHue H30MPOIECCOB: U30TEPMa,
u30Xxopa, nzodapa.

CBs3p MEXJy JaBICHHMEM U CpEIHEH KHHETUYECKOW JHEprued NoCTynaTreabHOro
TEIUIOBOI'O [JBM)KEHUS MOJIEKYJ HJIEIbHOr0 Traza (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-

KMHETUYECKOW TEOpUU HJI€aTbHOIO Ira3a).

CBsi3p  aOCONIOTHOM — TeMIlepaTypbl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpEIHEH
KUHETUYECKON IHEPTUEN NTOCTYNATEIBHOIO TEMIOBOI0O JABUKEHUS €€ YaCTHILI.

TexHuueckue YCTpOWCTBA M TEXHOJOTHMUECKHE IPOLECChl: TEPMOMETp, Oapomerp,
NOJy4eHNE HAHOMATEPUaJIOB.

Hemoncmpavyuu.

Mopnenu qBUKEHUS YaCTHUL] BELIECTBA.

Mozens OpOyHOBCKOTO JIBHXKEHUS.

Buneopomnuk ¢ 3anuceo peasibHOro OpOyHOBCKOTO TBUKEHHUSI.
Juddysus xunkocrei.

Mognens onbita lTepHa.

[IpuTsxeHue MOJIEKYII.

Mogenu KpUCTAIIINYECKUX PEIIETOK.

Habmionenue u nccienoBaHue U30MPOIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomut, npaKmMuKym.



I/ICCJIGI[OBaHI/Ie npouecca yCTaHOBJIeHI/ISI TCIIJIOBOT'O paBHOBCCI/IH HpI/I TGHHOOGMQHC MC)KI[y
ropsiyeil ¥ X0JIOJHOM BOJOM.

M3yueHre W30TEpMHUUYECKOro IMporecca (PeKOMEHIIOBAHO HCIIONb30BaHHE IUGPOBOM
nabopaTopun).

N3ydenune n30XopHOTro npouecca.
Hzydenue nzobapHOro npoiecca.
[TpoBepka ypaBHEHUS COCTOSTHUSI.
Tema 2. Tepmoounamuka. Tennogvie mauwiunol.

TepmoamHamuueckas (TH) cucTeMa. 3agaHue BHEIIHUX YCIOBUU s
TEPMOJIMHAMUYECKON  cuUcTeMbl. BHemHue u  BHyTpeHHue napameTpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEIHHUE 3HAUCHUS BEJIWYWH, OMHUCBHIBAIOIIMX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hayano tepmoaunamuku. CaMonpon3BOJIbHAS pellakcalvs TePMOAMHAMUYECKOM
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens uaeaqpHOrO ra3a B TEPMOJUMHAMHUKE — CHUCTEMa YpaBHEHUMN: YypaBHEHUE
MenneneeBa—Knaneiipona 1 BbIpaKeHHE AJIsi BHYTPEHHEH SHepruu. YciaoBUsS NPUMEHMMOCTU
TOH MOJENN: HM3Kasg KOHLIEHTpallUs YacTUll, BBICOKHE TeMmIepaTyphl. Brlpaxkenue nis
BHYTPEHHEH 3HEPruH 0JIHOATOMHOTO UJ€aIbHOIO Ta3a.

KBa3ucrarnueckne U HeCTaTHICCKHE IMPONLECCCHhI.

DOnemeHTapHas paboTa B TepMojiuHaMuke. Brruncienue paboThl no rpaduky npoiecca Ha
pV-nuarpamme.

Termonepezlaqa KaKk CIoco0 W3MEHEHHS BHYTpeHHCﬁ SHEPIrUun TepMO,Z[I/IHaMI/ILIeCKOI\/’I
CHCTEMEI 0€e3 COBCPUICHUA pa60TI>I. KOHBCKIII/H[, TCIUIOMPOBOJHOCTD, U3JTYUCHUC.

KonuuectBo Temnorel. Temnmo€éMKOCTh Tena. YaenbHas W MOJSIpHAas TEIIOEMKOCTHU
BelllecTBA. YpaBHeHHEe Maliepa. YenbHas TEIUIOTa CropaHus TOIUIMBa. Pacuér konmyecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 agunadbaTHoM mpoiecce.

[TepBbIii 3akoH TepMoaMHAMHUKU. BHyTpeHHss sHeprus. KommuecTBo TeminoTel U paboTa
KaK Mepbl U3MEHEHUS BHYTPEHHEH SHEPIUH TEPMOANHAMHYECKON CUCTEMBI.

Bropoil 3akOH TEpMOAMHAMHUKHM JUII PaBHOBECHBIX IIPOIIECCOB: YEpe3 3aJaHHOE
PABHOBECHOE COCTOSIHHE TEPMOJUHAMHUYECKONH CHCTEMBI MPOXOJMT EIMHCTBEHHas aaualaTta.
AOcoroTHas TeMIiepaTypa.

Bropoii 3ak0H TepMOIUHAMUKH IS HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO TMEpeNaTh
TEIJIOTY OT OoJiee XOJOJAHOrO Tela K Oojiee Harperomy 0Oe3 kommeHcaruu (Kmaysmyc).

HeoGpaTtumMocTh NPUPOIHBIX TPOLIECCOB.

[Ipunnumne! aeiictBus TernoBbix Mamud. KIT/I.



Makcumansnoe 3nauenue KII1/1. I{ukn Kapho.

DKOJIOTMYECKUE aCIEeKThl MCIOJIb30BaHMUs TEIJIOBBIX JBUrareseil. TennoBoe 3arps3HeHue
OKpYKarollen CpeIbl.

TexHu4yeckne yCTpOMCTBA U TEXHOJIOTMYECKUE IPOLIECCHI: XOJOAWIBHUK, KOHIULMOHED,
JU3CNbHBIA U KapOIOpaTOPHBIN JBUTATENH, IMapoBas TypOMHA, MOJYYEHHE CBEPXHHU3KUX
TEMIIepaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOJOB C UCIOJIB30BAaHUEM TEIUIOBOIO HAcoca,
yTUIM3anus OMOOPTaHUYECKOTO TOTUTUBA JUISI BEIPAOOTKHU «TETIJIOBOI M 3JIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH a1nadaTHYeCKOM PaCIIuPEHUH.

Bo3ayniHoe orauso.

CpaBHeHHE YIEIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CriocoObI I3MEHEHUS BHYTPEHHEW YHEPTUH.

HccnenoBanue aquabaTHOro npoiecca.

KoMnbroTepHble MOAENH TEIUIOBBIX JBUraTENEH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

W3mepenue yaenbHON TEMII0OEMKOCTH.

HccenenoBanue nporecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aanabaTHOTO mporecca.

W3yueHnne B3aMMOCBSA3M JHEPIMHM MEXMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U TEMIIEPATypPbI
KUIICHUS KUAKOCTEM.

Tema 3. Azpezamubte cocmosanusn eeuiecmaea. Dazosvle nepexodbl.

[TapooOpa3oBanue W KoHAeHcanusa. Vcmapenue W KureHwe. YOenbHas TeIioTa
napooOpa3zoBaHMUs.

HaCBIH_[eHHBIC U HCHACBLIIICHHBIC TIIapHI. KauecTBeHHass 3aBHCHUMOCTb ILUIOTHOCTH H
JaBJICHUS HACBIMICHHOTO IIapa OT TEMIICPATyphbl, UX HE3aBUCHUMOCTb OT 00BEMa HaCBhIIICHHOT'O
rnapa. 3aBUCHMOCTD TEMIICPATYPhI KUIICHUA OT AABJICHUA B ) KUAKOCTH.

BnaxxHocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIAXKHOCTb.

Teépnoe Teno. Kpucrammueckue u amopdHbie Teaa. AHH3OTPOIHUS CBONCTB KPHUCTAJLIOB.
[TnaBrnenue u KpucTauU3anus. Y aelbHas TerioTa miaBienus. Cyomumarus.

Hedopmaruu tBEpHoro Ttema. Pactsbkenue u cxarme. Cosur. Monyne FOwnra. Ilpemen
yapyrux nedopmarui.



TennoBoe pacumpeHue XUAKOCTeH U TBEPABIX Tell, 00bEMHOE M JTUHEHHOE pacIIMpEHHE.
AHrapMOHHU3M TEIUIOBBIX KOJIE€OaHMH 4YacTHIl BEIIECTBA KaK MPUYMHA TEIUIOBOIO PACIIMPEHUs
TeJl (Ha Ka4eCTBEHHOM YPOBHE).

IIpeoGpa3oBanue 3HEpPruu B a30BbIX MEPEXoaax.

YpaBHEHHE TEIJIOBOTO OaaHca.

[ToBepxHocTHOE HaTshkeHHe. KoadduimentT moBepxHOCTHOrO HarsbkeHus. KanuisipHble
ABJEHUA. /aBieHne o UCKPUBIEHHON MTOBEPXHOCTHIO xuaKkocTH. Dopmyia Jlamaca.

Texuudeckue yCTpOﬁCTBa N TCXHOJOIMYCCKHUE IIPOLCCChI: IKHUIKHUEC KpUCTAJIIBI,
COBpPEMEHHBIC MAaTCPHUAJIbI.

Hemoncmpayuu.

TermoBoe pacmmpeHue.

CBoiicTBa HACHIILIEHHBIX ITAPOB.

Kunenne. Kunenue npu nOHUKEHHOM J1aBIECHUU.

W3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUS.

OnbIThl ¢ MBUIBHBIMH TJIEHKAMHU.

CmauuBanue.

Kanwnsipasie sBieHus.

Moien HEHbIOTOHOBCKOM JKHIKOCTH.

CrocoOb1 U3MEpEeHUs BIAKHOCTH.

HccnenoBanue HarpeBaHus M MIIABJICHUS KPUCTAITMYECKOTO BELIECTBA.
Bugs! nepopmarmii.

Habmonenue manbix gedopmariuii.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.
N3ydeHne 3aKkOHOMEPHOCTEN HCTIAPEHUS KU IKOCTEN.

W3mepenne yaenbHON TEIUTOTHI IJIaBIEHUS JIbJA.

N3yueHue CBONCTB HACBHIIICHHBIX ApOB.

H3mepeHne abCOMOTHOM BIaXKHOCTH BO3AyXa U OIIEHKA MACChI MAPOB B MOMEIICHUH.

N3mepenue ko3 uirenTa moBepXHOCTHOTO HATSHKEHHUS.



N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTU JehopMaliiy pe3HHOBOr0 00pasla OT MPUII0KEHHOH K HEMY
CHJIBI.

Paznea 4. JiekTpoauHaMuKa.
Tema 1. Inexmpuueckoe noie.

OnexTpuzauus Tea U €€ NposBICHUS. DJIEKTPUYECKUM 3apsan. [[Ba Buaa 31€KTpUUECKUX
3apsaaoB. IIpOBONHMKM, NMAIEKTPUKU U IOJYHPOBOJAHUKH. DJIEMEHTApPHBIA 3JIEKTPUUECKUM
3apsj. 3aKOH COXPaHEHUs 2JIEKTPUUECKOro 3apsaa.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KyioHa.

SJIGKTpI/ILICCKOG noxae. Ero nelictBue Ha QJICKTPHUUYCCKUC 3aPsbI.

Hanpsoxéaaocts  snextpuueckoro mois. [lpoOueni 3apsn. Jluaum HanpspkEHHOCTH
INEKTPUYECKOTO 1oJIst. OJHOPOIHOE IIEKTPUUECKOE TOJIE.

[ToTeHMaTbHOCTh 3JEKTPOCTATHUECKOTO MOJiA. Pa3HOCTh MOTEHIMATIOB U HAMpsHKEHHE.
[loTtenumanpHass  3HEprus  3apsga B DJIEKTPOCTATUYECKOM  TIOJIE. [Torenuunan
3JeKTpocTaTuueckoro mnojs. CBs3b HANPsHKEHHOCTU IMOJISE M PA3HOCTU IMOTEHUMANOB IS
AJIEKTPOCTATUYECKOTO OIS (KaK OJHOPOIHOTO, TAaK U HEOJTHOPOJHOTO).

[IpuHIUIT CyNIEPIIO3UIIMY DIIEKTPUYECKUX MTOJIEH.

[Tone Toueunoro 3apsima. Ilonme paBHOMepHO 3apshkeHHOU cdepbl. [lome paBHOMEpPHO
3apsDKEHHOTO 1Mo 00BhEMY 1mapa. [lose paBHOMEpHO 3apsKeHHOW OECKOHEYHOW TIIOCKOCTH.
KapTunbl nMHUI HANPs>KEHHOCTU ATUX TMOJIEH M 3KBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

[IpoBOIHUKY B ANEKTPOCTATUYECKOM I0JIE. Y CIOBUE PABHOBECHS 3apsJIOB.

I[I/I3J'ICKTpI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC. I[I/IBJ'ICKTpI/I‘IeCKaH IMPOHUIIACMOCTD BCIICCTBA.

Konpmencatop.  DIeKTpOEMKOCTH  KOHAEHCATOpa.  DJIEKTPOEMKOCTH  IUIOCKOTO
KOHJICHCATOopa.

[TapannensHoe  coelMHEHWE  KOHJeHcaropoB.  [lociemoBaTenbHOE — COCIUHCHHE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOH/IEHCATOoPA.

JIBr>keHue 3apsHKeHHON YaCTHIIBI B OJHOPOJIHOM JIEKTPHUYECKOM TOJIE.

TexHuueckue yCTpoMcTBAa M TEXHOJOTMUYECKHE IMPOLECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AIEKTPOCTATUYECKasl 3alllNTa, 3a3eMJICHHE 3JIEKTPONPHOOpPOB, KOHAEHCATOPHI, TE€HEPaToOp
Ban ne I'paada.

Hemoncmpayuu.

Y CTpolcTBO ¥ MPUHIUIT JEHCTBUSA SJIEKTPOMETPA.



DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TT0JIE IBYX 3apsKCHHBIX TJIACTHH.

Mopuens anekTpocraTuieckoro reaeparopa (Ban ne 'paada).

[TpoBOAHMKY B 2JIEKTPUYECKOM TIOJIE.

DnekTpocTaTUuecKas 3alluTa.

YceTpoicTBO 1 IeCTBUE KOHAEHCATOPA TOCTOSIHHOM U MEPEMEHHON EMKOCTH.

3aBHCHMOCTD BHCKTpOéMKOCTI/I IUIOCKOI'0  KOHJACHCAaTopa OT IUIomaad IUIaCTHH,
pacCcTodHNA MEXKAY HUMHU U I[HSHCKTpH‘lCCKOﬁ IMPOHUIaCMOCTH.

DHeprus MEeKTPUUYECKOTO MOJIS 3apsHKEHHOT0 KOHACHCATOpA.

3apsiKa U pa3psiaKa KOHASHCAaTopa Yepe3 pe3sucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.
OrneHka cuI1 B3aUMOJICHCTBUS 3apsHKCHHBIX TEII.

HabGmronenue npeBparieHus SHEPTHH 3apsSKEHHOTO KOHJIEHCATOPa B YHEPTUIO M3TyUCHUS
CBETOJINO/IA.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEprKallel KOHIeH caTop.

Pacripenenenrie  pa3HOCTM MOTEHIMANOB  (HANpPSDKEHMs) TMPH  MOCIIEI0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psaa KOHISHCATOpa Yepe3 Pe3ucTop.
Tema 2. I[Tocmoannblit 31eKMpudecKull Mmox.
Cuita Toka. [1ocTOSIHHBIH TOK.

VYCIIOBUSL  CYIIECTBOBAaHMS TIIOCTOSHHOTO JJIGKTPHUYECKOTO TOKa. VICTOUYHWKM TOKAa.
Hampsoxenne U u 321C E.

3akoH OMa 11 y4acTKa LEeMH.

SHeKTpI/I'-IeCKOG COITPOTUBJICHHE. 3aBUCHUMOCTh COITPOTUBJICHUA OAHOPOJAHOT'O ITPOBOAHHKA
OT €T0 JJIMHBI U IJI0IIaId MONCPEYHOr0 CCUCHU . YaenbHOE COIIPOTUBJICHUEC BCIICCTBA.

IlocnenoBarenpHOE, NApaJLIEIbHOE, CMELUIAHHOE COCAWHEHUE IPOBOAHMUKOB. Pacuér
pa3BeTBIEHHBIX ekTprueckux 1eneit. [Ipasmina Kupxroda.

Pabora snexrpuueckoro Toka. 3akon J[xoynsi—Jlenna.

MOH_IHOCTB SJICKTPUYCCKOTO TOKA. Tennoas MOIIMHOCTD, BbICIIACMas Ha pE3UCTOPC.



OJIC ¥ BHYTpEHHEE CONpPOTUBICHUE MCTOYHMKA TOKa. 3akoH Owma i TOJHOU
(3aMKHYTO¥) 3JIeKTpUUYECKON 11enr. MOITHOCTh UCTOYHUKA TOKa. KOpoTKOoe 3aMbIKaHUE.

KOHI[CHC&TOp B IICIIM ITIOCTOSAHHOI'O TOKA.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHl: aMIEpPMETp, BOJIBTMETP,
peocTaT, CYETUUK JIEKTPUUECKOM SHEPTUN.

Hemoncmpayuu.
N3mepenne cuitbl TOKa M HaPsOKSHUS.

I/ICCJ'IG,I[OBaHI/IC 3aBUCUMOCTH CHJIBI TOKa OT HAIIPsSKCHUA I PE3UCTOpPA, JIaMIIbI
HaKaJIMBaHHA U CBETOAMOAA.

3aBUCUMOCTh COIIPOTUBJICHUA HUWIMHAPHUYCCKHUX IIPOBOAHHUKOB OT JIMWHBI, ILIOIOAAH
IMOIICPCUYHOT0 CCUCHUA U MaTCpUaa.

HCCHGI{OB&HI/IG 3aBUCUMOCTH CHJIBI TOKa OT COIIPOTHUBJIICHUA IIpU IMMOCTOAHHOM
HaIIpsKCHUU.

ITpsimoe m3mepenue DJIC. KopoTkoe 3amMplKkaHME TaJbBaHMYECKOIO JIEMEHTA U OLICHKA
BHYTPEHHETO CONPOTUBIICHUS.

Cnioco0ObI coeTMHEHUST UCTOYHUKOB ToKa, DJIC OGaTapeid.

HccnenoBanue Pa3HOCTU NMOTCHUHUAIOB MCKY ITOJTIOCAMU UCTOYHUKA TOKA OT CHUJIbI TOKa B
OCITH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.
HccenenoBanue CMEIIAHHOTO COEUHEHUs PE3UCTOPOB.

M3mepeHue yAeapHOro CONpOTUBIEHHS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JJIs1 JIAMITbl HAKAJIMBAHHUS.
VYBenuueHue npeena u3MepeHus amrnepmeTpa (BoJIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIECHUS] ICTOYHUKA TOKA.

Hccenenosanue 3apucumoct J/1C raapBaHUUECKOro 3JIEMEHTA OT BPEMEHHU NPU KOPOTKOM
3aMbIKaHUU.

HCCH@}IOBaHl/Ie Pa3HOCTHU MOTCHIHUAIOB MEXKY ITOJTIOCAMU NCTOYHUKA TOKAa OT CUJIbI TOKA B
OCIIN.

HccnenoBanue 3aBUCMMOCTH IOJI€3HOM MOIITHOCTH HCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunplx cpeoax.



OnekTpuyueckas MPOBOAUMOCTh PA3JIMYHBIX BEMIECTB. OJEKTPOHHAs MPOBOJUMOCTD
TBEPABIX ~ METAJUIOB.  3aBUCHMOCTb  COINPOTUBIEHUS  METANIOB  OT  TEeMIIepaTyphl.
CBepXnpoBOAUMOCTb.

DneKkTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOcTBEHHass M NpPUMECHas IPOBOJUMOCTb IOJIYIPOBOAHHUKOB.
CsoiicTBa p—N-niepexoaa. [lomynpoBoHUKOBBIE TPHUOOPHI.

DNEKTpUYECKUN TOK B DJIEKTPOIMTAX. DJIEKTPOIMTUYECKAs AUCCOLUALMA. DIJIEKTPOIH3.
3akonbl Dapases A7 IEKTPOIIU3a.

ONeKTpuYeckuid TOK B ra3zaXx. CaMOCTOATENbHBII W HECAMOCTOSTEIbHBIA paspsi.
Paznuunble TUIIBI CAMOCTOATENBHOTO paspsaa. Monnus. 1lnaszma.

TexHuueckue ycTpolcTBa M IPAKTUYECKOE MPUMEHEHHUE: TIa30pa3psAHble JaMIlbl,
3JIEKTPOHHO-Ty4eBasi TpyOKa, MOJIYHPOBOJHUKOBBIE MPHUOOPHI: IMOJ, TPAaH3UCTOP, (OTOIUOL,
CBETOJIMOJl, TallbBaHWKA, paUHUPOBAHUE MEAM, BbIIUIABKA AJIIOMHHMS, OJIEKTPOHHAs
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COIIPOTUBIICHUS] METAJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHsbI 2nekTponunsa dapanes.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHNE NPOBOJAUMOCTH METAJJIOB U MOJIYIIPOBOJIHHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuit sxcnepumenm, nabopamopusie padomol, RPAKMUKYM.

Hab6monenue anexrpomnusa.

W3mepenue 3apsia OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH JUOJA.

Du3n4ecKuil MPaKTUKYM.

CrniocoObl u3MepeHus: GU3NUECKUX BEIMYMH C MCIIOJIb30BAHUEM aHAJIOTOBBIX M U(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U

OTHOCUTCJIBHBIC IOrpeIIHOCTH I/I3MepeHI/II\/’I (1)I/ISI/I‘ICCKI/IX BCJINYHUH. OHeHKa T'paHuI]
[IOTPELITHOCTEM.



[TpoBeneHNEe KOCBEHHBIX H3MEPEHHUIA, UCCIICIOBAHHUM 3aBUCUMOCTEN (DU3HUECKUX BEIHYHUH,
MPOBEPKa MPEAIOKEHHBIX TMIOTEe3 (BBIOOP M3 paboT, OMMCAHHBIX B TEMAaTHYECKUX pa3lenax
«YYeHUYECKHI SKCIIEPUMEHT, 1a00paTOpHBIC PAOOTHI, IPAKTHKYM)).

MemnpeuMeTHHe CBHA3H.

N3yuenne kypca pusuku yriyonénnoro ypoBHs B 10 kiacce ocymiecTBIsieTcs ¢ yu€ToM
COZIEPIKATENbHBIX MEXKIIPEMETHBIX CBS3€H € KypcaMH MaTeMaTUKd, OHOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnole noOHAMUA, C6A3AHHbIE ¢ U3YYEHUEM MEMO006 HAYUHOZO0
nO3HaHUA: SBIICHUE, Hay4dHbId (akT, runores3a, (GuU3NYEeCKas BeJIMYWHA, 3aKOH, TCOPHS,
HaOJIIO/ICHNE, YKCIIEPUMEHT, MOJCINPOBAHUE, MOJIC]b, U3MEPEHHE, MOTPEIIHOCTH U3MEPEHHI,
U3MEpUTENbHBIC TPUOOPHI, MH(PPOBast JTaAbopaTOpHsI.

Mamemamuka: penieHrne CUCTeMbl  ypaBHeHuH. JluneitHas QyHkuus, mnapaboa,
runepooia, ux rpaduku u cBoiicTa. TpuroHomerpudeckrue GyHKINU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOphl M MX MNPOEKIUH Ha OCU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

Buonozua: mexannueckoe JBM)KEHUE B )KHUBOM mpupone, auddysus, ocMoc, Termioo0OMeH
JKUBBIX  OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHUE  OKpYXarolled  cpeabl,  yTUIM3alus
OMOOPraHNYECKOro TOIIMBA Ul BBIPAOOTKU «TEIUIOBOM» M 3JEKTPOIHEPIHH, IOBEPXHOCTHOE
HaTSDKEHUE U KallWJUISIPHBIE SIBJIEHUSI B IPUPOJE, HIEKTPUUECKHUE SIBICHUS B KUBOU MPUPOE.

Xumusa: TUCKPETHOE CTPOCHHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEIECTBA,
MOJISIpHAsl Macca, MoJTydYeHne HAHOMAaTepUasIoB, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbL, DJJIEKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOIUTHYECKAs
JIUCCOITUAIIS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOTIHSI.

T'eozpaghua: BnaxHOCTh BO3lyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHre IBUKEHHUI C UCIOIb30BAHUEM MEXAHHU3MOB, YUET CYXOro U
KHUJIKOTO TPEHUS B TEXHHMKE, CTAaTHUYECKHME KOHCTPYKUMH (KpOHIUTEHH, peméTdaTsie
KOHCTPYKIUH), UCIIOJIb30BaHNE 3aKOHOB COXPAHEHHS] MEXAaHUKH B TEXHUKE (TUPOCKOI, BOJIOMET
U JIpyrue), ABHUraTelb BHYTPEHHEro CropaHHs, MapoBas TypOHHA, OBITOBOW XOJIOJWJIBbHUK,
KOHIWIIMOHEP, TEXHOJOTUU IIOJIyUEHUSI COBPEMEHHbIX MaTepuaioB, B TOM YHUCIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOIMM,  JJIEKTPOCTaTHYeCcKas  3allluTa,  3a3¢MIICHUE
AIIEKTPONPUOOPOB, ra30pa3psIHbIE JAMIIbI, TOJTYIPOBOAHUKOBBIE TPUOOPHI, FaJIbBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoamHaMuka.
Tema 4. Maznumnmnoe noae.



B3aumopeiicTBie MOCTOSHHBIX MarHUTOB W MPOBOJHUKOB C TOKOM. MarHmtHoe moje.
Bekrop MaruuTHON MHAYKIMU. [[pUHIUMIT Cynieprio3uIMA MarHUTHBIX ToJiei. JIMHUM MarHUTHOU
WHIYKIUU.

MarnuTtHoOe 1ojie MPOBOJHUKA C TOKOM (IIPSIMOTO IMPOBOJHUKA, KATYIIKM U KPYTOBOIO
BuUTKa). OnbIT Dpcrena.

Cuna Amriepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHua, e€ HampaBleHHME M MOAYJb. JIBUKEHUE 3apsHKEHHOM YacTULIBI B
OJIHOPOAHOM MarHutHoM mnose. Pabora cuiel Jlopenna.

MarsauTHOE I10JI€ B BCIIICCTBCE. (DeppOMaFHeTI/IKI/I, mapa- 1 JuaMaraCTuKHu.

TexHuueckue YCTpOﬁCTBa N TCXHOJOIMYCCKHC IIPOLCCChI: IMPHUMCHCHUC IMOCTOSHHBIX
MAarauToB, OJJCKTPOMArHUTOB, TCCTCP-MYJIbTUMETP, OJJICKTPOABUTATECIIb ﬂKO6I/I, YCKOPHUTCIIN
OJICMCHTAPHLIX YaCTHUII.

Hemoncmpayuu.

Kaptuna nuHMII MHIYKOUM MarHUTHOIO TOJS IIOJOCOBOTO U IOJKOBOOOPa3HOTro
IIOCTOSIHHBIX MarHUTOB.

KapTI/IHa JIMHUM MAarHUTHOM HHAYKIUU TI0JIA JJIMHHOI'O IMIpsAMOTO IIPOBOJHUKA H
3aMKHYTOT'O KOJIBICBOI'O IMTPOBOAHHKA, KATYIIKHU C TOKOM.

B3anmoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeHIia Ha MOHBI JJIEKTPOJIUTA.

HabGmronenue nBrKeHUS MyvKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI OEHCTBUS 3TIEKTPOU3ZMEPUTENIBHOTO MPUOOpa MATHUTOIIEKTPUUECKON CHCTEMBI.
Yuenuueckuit sxkcnepumenm, nabopamopusie padGomot, nPAKMUKYM.
HccnenoBanne MarHUTHOTO MOJIS IOCTOSHHBIX MarHUTOB.

HccnenoBanue cBOHCTB (heppOMarHeTUKOB.

Hccnenoanue neicTBus MOCTOSHHOTO MAarHUTA Ha PAMKY C TOKOM.
N3mepenne cuiibl Amiepa.

N3yuenne 3aBUCUMOCTH CHJIBI AMTIepa OT CHJIBI TOKA.

Onpenenenrie MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUS CHIIBI AMIiepa.

Tema 5. Inexkmpomaznumnan uHOYKYUs.



SBneHne 3IeKTpOMarHUTHOM WHAYKIMHU. [loTok BekTopa MarHUTHOM WHAYKIMU. DJC
WHIYKIUU. 3aKOH 3JIEKTpOMarHUTHOM wHAyKuuu Papanes. BuxpeBoe 3iekTpuyeckoe TMoJe.
Toxku dyko.

OJ1C uHAYKIMY B TPOBOJHUKE, TBUKYILIEMCS B OJTHOPOJITHOM MarHUTHOM I1OJI€.

IIpaBuno JleHna.

NunyktuBHOCTh. Karyiika WHIYKTUBHOCTH B 1€MW TIOCTOSHHOTO TOKa. JSIBIeHHE
camounAykiuu. 3J1C caMOMHIyKIIUU.

3H€pI‘ WS MAarouTHOTI'O ITOJISA KaTyIIKKU C TOKOM.
DJIeKTPOMarHuTHOE TOJIE.

TexHuueckue YCTPOﬁCTBa " TCXHOJIOTHYCCKUC ITPOLCCChI: MHAYKIIUOHHAS I1€Yb, COJICHOU/,
3amuyTa OT JJICKTpU3alru TCJI IPHU ABUKCHUNW B MAarHuTHOM I10JIC 3emin.

Hemoncmpayuu.
HabGmronenue siBiieHUst JIEKTPOMAarHUTHOM UHTYKIIUH.

HccnenoBanue 3aBUCHUMOCTH SILC HHAYKIOHUU OT CKOPOCTH HU3MCHCHUA MATrHUTHOTO
IIOTOKa.

IIpaBuno Jlenna.
[Tanenne MarauTa B aJIIOMUHUAEBOM (MeTHOI) TpyOe.
SIBieHre CaMOMHIYKITUH.

HccnenoBanue 3aBUCUMOCTH SI[C CaMOUMHAYKIIUKU OT CKOPOCTH M3MCHCHUS CHUJIBI TOKAa B
OCIIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.
HccnenoBanue sBIEHUS JIEKTPOMATHUTHONW WHAYKIIUH.

Onpeznenenre UHAYKIIMA BUXPEBOTO MAarHUTHOTO TIOJISL.
HccnenoBanue sBICHUS CAMOUHIYKIUH.

COopka Mozenu 3J1eKTPOMarHUTHOTO TeHepaTopa.

Pasnea 5. KoJsie0anus 1 BOJIHBI.
Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBOOOAHBIE KOJIEOAHUS.

[lapmMonnueckue  KoyieOaHUsA. Kunematnueckoe ©W = OIUHAMHYECKOE OIMCaHHueE.
DHEpPreTHYecKoe ONHUCAaHME (3aKOH COXpaHEHUsi MEXaHW4ecKod osHepruu). BriBox



JAUHAMHUYCCKOIr'0o  OIMCAaHHUAd TapMOHHUYCCKHUX KolleOaHul W3 HX SHCPTCTUUCCKOTO U
KHMHEMAaTHYCCKOI'O OITMCaHM.

Ammmatyna u dasza konebanuii. CBs3b aMIUIMTYABl KOJICOAHWH MCXOIHOW BEIUYHHBI C
aMIUTMTYIaMU KosieOaHui €€ CKOPOCTH U YCKOPEHHS.

[Tepuon u yactorta konebanuid. [leproa Manbix cBOOOIHBIX KOJI€OaHHN MaTEMaTUYECKOTrO
MasTHUKA. [leprnon cBOGOAHBIX KOJIEOAHUH NPYKUHHOIO MAasSTHHUKA.

[TonsTHe 0 3aTyxaroumx Koaedanusx. Beinyxaennsle konebanus. Pezonanc. PesonancHas
KpuBas. BiusHue 3aryxaHus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOaHUSI.

TexHHUYeCKHue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHl: METPOHOM, 4Yachl, Kadelw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpadg.

Hemoncmpayuu.
3anuch Kojae0aTenbHOrO ABMKCHHUS.
Habmroienne He3aBUCUMOCTH TIepHO/ia MaJbIX KoJIeOaHH rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aTyXaroHux KoJIEOAHHH U 3aBUCUMOCTHU nepuoga CBO60,Z[HBIX Kose0aHui
OT COIIPOTUBJICHUA.

HccnenoBanue kosjeOaHMM TIpy3a Ha MacCUBHOM MNpyXHHE € LeiIbl0 (OPMHUPOBAHUSA
IpeJICTaBICHUI 00 naeabHOM MOJENIN IPY>KUHHOI'O MasiTHUKA.

3aKoH COXpaHEeHHsI SHEPTUU NIPU KOoJIeOaHUAX Ipy3a Ha MPYKHUHE.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Habmtonenue pesonanca.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

H3mepenue nepuojia cBOOOAHBIX KOJIeOaHUN HUTSIHOTO U MPY>KUHHOTO MasiTHUKOB.
M3y4eHne 3aKOHOB JIBIDKCHUS TEJIa B X0OJIe KOJICOaHHIA Ha YIIPYTOM TOJIBECE.
V3y4eHne IBMKCHUS HUTSHOTO MasTHHKA.

[TpeoOpa3zoBaHye YHEPTHH B MPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXaIONINX KOIeOaHUi.

HccnenoBaHue BRIHYKIECHHBIX KOJICOaHHIA.

Tema 2. dnexmpomaznumnole Konedanus.

Konebartenbupiit koHTYyp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJICOAHHS B HA€aTHLHOM

KosiebarenbHoM KoHType. @opmyna Tomcona. CBsi3b aMIUTUTYABI 3apsga KOHIEHcaTopa ¢
aMIUTUTYAOH CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.



3aKOH COXpaHEHUs PHEPTUH B UICATLHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxapmue 3JIeKTPOMarHUTHBIE KoOJieOaHWs. BBIHYXKICHHBIE JJICKTPOMArHUTHBIC
KoJIeOaHusl.

IlepemenHbIi TOK. MOIIHOCT MEPEMEHHOrO0 TOKa. AMIUIMTYIHOE U JEHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS TIPU Pa3TUIHON (opMe 3aBUCHMOCTH TIEPEMEHHOTO TOKa OT

BpPEMEHH.

CuHyconabHbIN IepeMEHHbIN TOK. Pe3ucTop, KoHAEHCaTOp U KaTylIKa MHAYKTUBHOCTH
B LIE[IM CUHYCOUJAJIBHOTO IIEPEMEHHOI0 TOKa. Pe3oHaHC TOKOB. Pe3oHaHc HanpsKeHUi.

Uneanpueiii Tpanchopmarop. [IpousBonacTBo, nepenaya u mnoTpebiieHUE 3IEKTPUUYECKOM
SHEPTUH.

OKOJIOTUYECKHE PUCKU IPU HPOU3BOJACTBE 3JeKTposHepruu. KynbTypa ucrosnb3oBaHUs
3JICKTPO3HEPIUU B ITOBCEJHEBHOMN KU3HHU.

TexHu4yeckne yCTpPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: DJIEKTPUYECKHM 3BOHOK,
TeHEepaToOp IEPEMEHHOI0 TOKA, JINHUU JIEKTpoIIepeiad.

Hemoncmpayuu.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMs.

3aBHCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHUH OT HHIYKTUBHOCTU M €MKOCTH KOHTYpA.
OcuunorpamMMsl 3J1IEKTPOMarHUTHBIX KOJIEOAHUH.

['eHepaTop HE3aTyXalIUX 3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Mogenb 27€KTpOMarHUTHOTO T€HEpaTopa.

BbIHYX1eHHbIE CHHYCOMIaIbHbIE KOJIEOaHMU .

Pe3ucrop, kaTylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOIO TOKA.

Pe3onaHC mpu mOCIIEIOBATEILHOM COEIMHEHUHN PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU H
KOH/JIEHCATOopA.

VYcTpoiicTBO M MPUHIIMIT AEUCTBHS TpaHCchopMaTopa.

Mogenb IMHUAN 3IEKTPOIIepeIadH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomeol, npaKmuKym.
Nzyuenune tpanchopmaropa.

HccnenoBanne NEpeMEHHOTO TOKa 4yepe3 MOCIE0BATENbHO COEIMHEHHbBIE KOHAEHCATOP,
KaTyILIKYy ¥ PE3UCTOD.

HaOnroieHue 371eKTpOMarHUTHOTO Pe30HAHCA.



Hccnenoanre paboThl MICTOYHUKOB CBETA B IIETIH MTEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBIE 60JIHbL.

MexaHnnueckre BOJIHBI, YCIOBHSI WX pacnpoctpaHeHus. l[lomepeunbie M MpoaoibHBIC
BosIHBL. [lepuon, ckopocTs pacrnpocTpaHeHHs M AjduHa BoJHbI. CBOICTBAa MEXaHUYECKUX BOJIH:
OTpaKeHHe, IpeIoMIIeHUE, UHTephEpEHITHs U AU(PaKITHSL.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IlymoBoe 3arpsisHEHUE OKPY>KAIOIIEH CPEIbI.

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHEL. Y CIIOBUS HU3TY4YCHUSA DJICKTPOMArHUTHBIX BOJIH. Bzanmnuas
OpucHTalIusA BEKTOPOB B 3JICKTpOMaAr HUTHOI BOJIHE.

CBoiicTBa  3JEKTPOMAarHUTHBIX BOJIH: OTPaXEHUE, IpPEIOMIICHHE, IOJIApU3aLys,
uHTEephepeHIHs U AUPAKITHSL.

[Ikana 37EKTPOMAarHUTHBIX BOJH. [IpuMeHEHHE >JEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIMIBI paAMOCBS3U U TeNleBUACHUA. Panuonokanus.

DEeKTPOMarHUTHOE 3arps3HEHUE OKPYXKAKOIIeH Cpeibl.

TexHuueckue yCTpOICTBAa M IPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
pamap, paauonpuéMHHK, TeleBHU30p, aHTeHHa, TenedoH, CBYU-meub, ynabTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO0pa3oBaHue 1 paclpoOCTPaHEHHE MOMEPEYHBIX U MPOIOIBHBIX BOJIH.

Kounebmomieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIEOaHHIH.

Habmonenne otpaxkeHus U IpeIoMIICHUSI MEXaHUYECKUX BOJIH.

Habmonienue nntepdepeHny u AMQpakiud MeXaHM4eCKUX BOJIH.

AKYCTHUYECKHI pe3oHaHC.

CBolicTBa ynbpTpa3ByKa U €ro IpUMEHEHHUE.

HaGmronenne cBsi3u TPOMKOCTH 3BYyKa M BBICOTBI TOHAa C aMIUIUTYIOH W YacTOTOM
KOJICOAHMIA.

UccnenoBanue  CBOWCTB  AJIEKTPOMArHUTHBIX  BOJIH:  OTPa)XE€HHE, MPEIOMIICHHUE,
noJsipu3anus, 1udpakuus, HHTepGepeHIIns.

O6HapyxeHrne HHPPaKPACHOTO U YIBTPA(PHOIETOBOTO U3TYUCHHM.



Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmMuUKym.
N3yuenue napameTpoB 3BYKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.
Tema 4. Onmuka.

[IpsamosiuHetHOE paclpocTpaHEHHE CBeTa B OJHOpoAHOM cpene. JIyd cBerta. ToueudHblii
MCTOYHHK CBETA.

OtpakeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHue M300pakeHHH B IUIOCKOM
3epkaie. Chepuueckue 3epkaia.

[Ipenomnenue cBera. 3akOHBI TPEIOMJICHUS CcBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomiieHuss. OTHOCUTENbHBIN MMOKa3aTrenb mpenomieHus. [IoCTOSHCTBO 4YacTOTHI cBeTa U
COOTHOIIIEHUE JJIMH BOJIH MPHU TEPEX0JIe¢ MOHOXPOMATHYECKOTO CBETA 4Yepe3 TPaHHUIly pasferna
JIBYX ONTUYECKUX CPE.

Xon nyueit B mpusme. Jucnepcus ceera. CnoxkHbIN cocTaB Oenoro cBera. LIBer.

[Tonnoe BHyTpeHHee oTpakeHue. [IpeenbHblil yroi MoIHOro BHYTPEHHEr0 OTPaKEeHUS.

CoOuparomue W pacceuBaromye JIUH3BL. ToHKasg JswmH3a. DOKYCHOE pacCTOSHHE U
ONTHYECKAasl CUJIa TOHKOM JMH3bI. 3aBUCUMOCTH (DOKYCHOTO PAacCTOSHUS TOHKOM cdeprueckoit
JMH3BI OT €€ TEOMETPHH U OTHOCUTEIFHOTO TIOKA3aTelNs PEIOMIICHUSI.

dopMyna TOHKOM JIMH3BL. Y BEIUYEHHUE, 1aBAEMOE JINH30M.

Xon Jiy4a, TpOIIEAIEro JIUH3Y MO MPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOW ONTHYECKOW OCH.
[TocTpoenue M300pakeHui TOUKHU U oTpe3ka  HpsSIMOii B coOMparomux
¥ pAaCCEeUBAIONINX JIMH3aX U X CHCTEMaXx.

Ontuueckue npudopsl. Paspemaromnias cnocoOHOCTh. ['1a3 Kak onTHYECKas CUCTEMA.

[Tpenensl IPUMEHUMOCTH F'€OMETPHUUECKON ONTUKH.

BonnoBas ontuka. HHrepdepenuus cBera. KorepeHTHble HMCTOUYHUKH. Y CIOBHA
HAOJIOJIEHUsI MAaKCUMYMOB U MHHHUMYMOB B HWHTEp(EpEHIIMOHHON KapTUHE OT JABYX

KOTCPCHTHBIX UCTOYHUKOB. HpI/IMCpBI KITaCCHYCCKUX I/IHTCp(pCpeHLII/IOHHLIX CXCM.

Hudpakus cBera. JludpakuuoHHas pemérka. YciaoBHe HaONIOJEHUS TJABHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonspusanus csera.
TexHuueckrue YCTpOMCTBA M TEXHOJOTMYECKHE MPOLIECCHI: OYKH, JIyIla, MEPUCKOIL,
doToanmapar, MHKPOCKON, MPOCKIIMOHHBIA armapaT, MPOCBETICHHUE ONTHUKH, BOJOKOHHAS

OITHKA, TU(PAKIIMOHHAS PEHIETKA.

Hemoncmpayuu.



3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npenomMiIeHus CBETa.

HaoGntonenue moinHoro BHyTpeHHEro oTpakeHus. Mojienb CBETOBO/IA.
HccenenoBanue xoa CBETOBBIX ITYYKOB Yepe3 INIOCKONAPAIIEIbHYIO IUIACTUHY U IPU3MY.
HccnenoBanue CBOMCTB N300payKCHHM B JIMH3aX.

Mopenn MUKPOCKOIIA, TEIECKONa.

HaGmronenne unatepdepeHIum cera.

HabGmronenue 1BeToB TOHKUX TJIEHOK.

HaGmronenne nudpaknuu cBera.

W3ydenue udpakMOHHON pEIIETKH.

Habmonenue nudpakiinoHHOTO CHEKTpa.

Habmronenue nucnepcuu cBera.

HabGmronenue nonsipuzauu cBera.

[IpumeneHue MoSIPOUIOB JIsl U3YyUEHUSI MEXaHUYECKUX HATPSHKCHUI.
Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.
N3mepenne nokazaress IpeioMIEHHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHHSI OT BEIIECTBa (Ha MPUMEPE KUIKUX
JIUH3).

H3mepeHne poKyCcHOro pacCTOSIHUS PacCCEUBAIOIINX JIUH3.

[Tomyuenue n300pakeHUs B CUCTEME U3 ILIOCKOTO 3epKalia M JINH3HI.
[Tomyuenue n300pakeHUs B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeneCKONMUUECKUX CUCTEM.

Ha6nronenue audpakuun, nHTEphEpEHITNN U TIOJIIPU3AINHN CBETA.
N3yuenune nmossipusaiiuu cBeTa, OTPAKEHHOTO OT MMOBEPXHOCTH JTUIICKTPHKA.
N3yuenue unTepdepeHInm 1a3epHoro N3JIydeHus Ha IByX LIeJsX.
Hab6mronenue aucnepcum.

HaGmronenue u uiccnenoBanre AUQPPaKIHOHHOTO CIIEKTPa.



N3mepenne 1iMHbI CBETOBOM BOJIHBI.
[Tony4yeHnue criekTpa U3MydeHUs CBETOAMOAA TPU OMOIIH TU(PAKIIMOHHON PEIIETKY.
Pa3nes 6. OcHOBBI cienIUAJILHOM T€OPUU OTHOCUTEIbHOCTH.

I'paHnLBI IPUMEHUMOCTH KJIACCUYECKOM MexaHuku. llocTymarsl cnenualbHOW TEOpUuU
OTHOCHUTEIIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOW  uHTepBasl.  lIpeoOpaszoBanust  Jlopenma.  YcimoBue
OpUYUHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMelJieHHEe BpPEMEHH U COKpalleHUe
JJIMHBIL.

OHeprus 1 UMIYJIbC PEISATUBUCTCKON YaCTHLIBI.

CBs13b MaccChI ¢ 3HeprI/Ieﬁ " UMITYJIbCOM peHﬂTHBHCTCKOﬁ HYaCTHUILIBI. 3HepI‘I/I${ ITIOKOA.

TexHuueckue YCTpOMCTBA U TEXHOJOIMYECKHUE IIPOLECCHI: CIyTHUKOBBIE NPUEMHUKH,
YCKOPHUTEIIN 3apSKEHHBIX YACTHII.

Y4eHn4ecKnuii IKCTIEPUMEHT, Ta00opaTOpHbIE PabOThI, MPAKTUKYM.

Omnpenenenre UMITYyIbCAa U DHEPTUU PENATUBUCTCKUX dYacTull (1o dotorpadusM TPEeKOB
3apsKEHHBIX YaCTHUIl B MATHUTHOM TIOJIE).

Paszpnen 7. KBanToBas ¢pusuka.
Tema 1. KopnycKkynapnuo-60ano80il oyaiusm.

PaBHOBecHOE TemIoBOe u3NMydeHUE (M3NMydyeHHue aOCONMOTHO UEPHOro Tena). 3aKoH
cMentennsa Bunaa. 'unoresa Ilimanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC POTOHA.

®otosdp¢exr. OnbiTel A. I'. Cronerosa. 3akonsl ¢porodddexra. YpaBHeHue DHHIITEIHHA
st potorpdexra. «KpacHas rpanuna» dporodrddexra.

JlaBnenue cBera (B YacTHOCTHM, JaBJIE€HHE CBETa Ha aOCOJIIOTHO TOMVIOMIAIOIIYI0 U
abCco0THO oTpaskarollyto nosepxHocts). OnbiTh I1. H. JIebenena.

BonnoBeie cBoiicTBa yactun. Bossbsl e bpoinsa. [Inuna BonHbl ne bpoins u pazMepsl
o0lacTH  JOKaNmu3alMM  ABIOKYyLIEeics dacTuipl.  KopmycKynsipHO-BOJHOBOH — Tyanu3M.
Judpaxius 31eKTpOHOB Ha KpUCTaIaX.

Crneuunduka usmepenuit B Mukpomupe. CooTHoLIeHHs Heonpeaenéunocteil ['eiizendepra.

TexHuuyeckue ycTpoilcTBa M TEXHOJOTUYECKHE IMPOLIECCHl: CHEKTPOMETP, (OTORIEMEHT,
¢doTonaTUnK, TYHHETbHBI MUKPOCKOI, COJIHEUHAas OaTapesi, CBEeTOIUO/I.

Hemoncmpayuu.

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.



HccnenoBanue 3akOHOB BHEIIHETo GoTorddexra.

HccnenoBanue 3aBUCUMOCTH COMPOTUBIICHUS TOTYIIPOBOJHIUKOB OT OCBEIIEHHOCTH.
Cseroauo.

Coutnevnas Oatapest.

Yuenuueckuit 3xcnepumenm, nabopamopmvie padonol, RPAKMUKYM.

HccnenoBanue horopesucropa.

W3mepenue noctossHHO# [Inanka Ha ocHOBe rccnenoBanus hotodddexra.
HccnenoBanue 3aBUCUMOCTH CHITBI TOKA Y€Pe3 CBETOIUO]] OT HANIPSKEHHS.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICIOBAHMIO CTpOeHUs aToMa. [imaneraprast Mmoaens atoma Pesepdopra.

[Toctynarsl bopa. U3znyuyenue u morioueHue (HOTOHOB IPU MEPEXOE aToMa C OJHOIo
YPOBHSI SHEPIUH Ha JAPYTou.

Bunel ciektpoB. CiekTp ypoBHEH 3HEPIUH aTOMa BOAOPOJA.
CnioHTaHHOE U BBIHYKJIEHHOE M3lyueHue cera. Jlasep.

TexHu4yeckue YCTPOWCTBA U TEXHOJIOTMYECKUE IIPOLIECCHI: CIEKTPAIbHBI aHaIu3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Hemoncmpayuu.

Monens onbsita Pesepdopna.

Habmtoienne nuHedvaTbix ClieKTPOB.

YCTpolCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.
OnpeneneHre NJIMHBI BOJHBI Ja3€pPHOTO U3TYYECHUS.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaslt, npaKmuKym.
Hab6nronenue nuHEHYaToro crekrpa.

HccnenoBanue crekTpa pa3peKeHHOr0 aTOMapHOTO BOJOPOAA M M3MEPEHHE MOCTOSHHOU
PunGepra.

Tema 3. Quzuka amomHnoz20 A0pa u INEMEHMAPHBIX YACHUY,.

Hyxnonnas monens sinpa I'eiizenGepra—lBanenko. 3apan sapa. MaccoBoe yucio sipa.
W3otomsl.



PagnoaktuBHOCTh. Anbda-pacnan. DIeKTpOHHBIN W MO3UTPOHHBIN Oera-pacman. ['amma-
U3ITy4EHHUE.

3aKOH PAJUMOAKTUBHOrO pacnajga. PanmoakTuBHble uH30TONBI B Ipupone. CBoiicTBa
MOHU3HUPYIOLIETO U3JIy4eHUs. BiusHue palMOaKTUBHOCTH HA KUBBIE OpraHu3Mbl. EcTeCTBEHHBIN
¢doH uznydenus. Jlozumerpus.

OHeprus cBs3M HyKJIOHOB B sijipe. SlnepHble cuiibl. JledekT Macchl sapa.

Anepupie peakuuu. Jlenenue u cuHTe3 sAnep. SnepHele peakTtopsl. [IpoOiemsl
YIPAaBIAEMOr0 TEPMOSACPHOIO CHUHTE3a. OKOJIOTMYECKHE AacleKThl pa3BUTHA  SIEPHOU
OSHEPIeTUKHU.

MCTO[[BI perucTpanu U UCCICIOBaHUA JICMCHTAPHBIX YaCTHII.

DyHIaMEHTAIBHBIE B3aUMOACUCTBUA. bapHoHbI, Me30HBI U JenToHbl. IIpencraBienue o
CranpaprtHoil Moaenu. KBapk-TirooHHast MOZJEINb apOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIUsL.

EnuncTBO Qu3nyeckoil KapTUHBI MUpa.

TexHuueckue ycTpoilcTBa M TEXHOJIOTMUYECKUE MPOLECCHI: TO3UMETp, Kamepa BuibcoHa,
SJICpHBIA  PEaKTOp, TEPMOSIIEPHBIM peakTop, aroMHas OoM0a, MAarHUTHO-PE30HaHCHas
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadopamopusie padomol, RPAKMUKYM.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (oTorpadusm).

HccnenoBanue paJuoakTUBHOTO (POHA C MCIIOJIb30BAHUEM JI03UMETpA.

N3yuenue nornouieHus 0eTa-yacTUl] aTFOMUHHAEM.

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M ACTPOPU3UKH.

Otanbl  pa3BUTHUS  acTpoHOMHUM. [lpukinagHoe W MHUPOBO33pEHYECKOE 3HAYEHHUE
acTpoHOMHMHU. [IpUMEHMMOCTb 3aKOHOB (U3UKU Ui OOBACHEHMS TPHPOJBI KOCMHUYECKUX

00BEKTOB.

Metonpl acTpoHOMHUYECKUX HcciaefaoBaHUl. COBPEMEHHbBIE ONTHYECKHE TEJIECKOIIBI,
paIuoTeNeCKOIbl, BHEATMOC(HEpHAs ACTPOHOMHUSI.

Bun 3Bé3nnoro HeGa. Co3Be3nus, sipKkue 3BE3IbI, IUNIAHETHI, IX BUIUMOE JBHUKEHUE.
ConHeyHas cucrema.
Connue. Conneunast akTuBHOCTh. McTounuk snepruu ConHila v 3BE3/1.

3Bé3,Z[BI, HX OCHOBHBLIC XapaKTCPUCTUKH. I[HarpaMMa ((CHCKTpaHBHBIﬁ KilaCcC —
CBCTHMOCTbB». 3Bé3,Z[I>I TIIaBHOM IIOCJICA0BATCIIBHOCTHU. 3aBHCHUMOCTh «Macca — CBETHMOCTEY JJIA



3BE3]] TIJIABHOM IOCJIENOBAaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHbIE
IIPEJICTaBICHUS O IIPOUCXO0KIECHUH U 3BoonK CoHIa U 3BE31. OTallbl )KU3HU 3BE3NL.

Muineunsiii [IyTe — Hama ["anaktuka. [Tonoxenue u nuxenue Connua B ["aaktuke. Turbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa06na. Paz0eranme ramaktuk. Teopus
Bosnbuioro B3psiBa. PennkToBoe nsnmydeHue.

Macimrabnas ctpykrypa Beenennoit. MeraranakTuka.
Hepeménnsie npobiaemMbl aCTpOHOMUH.
Yuenuueckue naoniooenus.

HaOnronenuss  3BE3gHOro Heba  HEBOOPY)KEHHBIM  IJ1a30M € MCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPWIOKEHUH Ui ONpEIeNIeHUs] IOJIOKEHUsT HEeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE c03Be311s1 CEBEPHOTO NOJIyIIapUs U SIPKUE 3BE3/IBIL.

HaGnronenus B teneckon JIyHbl, I1aHeT, TYMaHHOCTEH U 3BE3/THBIX CKOIUICHUI.
Du3n4ecKuil MPaAKTUKYM.

Crioco0Ob! n3MepeHus: (pU3MUECKUX BEJIMYMH C MCIIOJIb30BAHHEM aHAJIOrOBBIX U IIM(POBBIX
U3MEPUTENIbHBIX NPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCUTCJIBHBIC IOrpCHOCTU H3M€p€HHI71 (1)I/I3I/I‘ICCKI/IX BCJINYHUH. OLIeHKa T'paHuI]
MIOTPELITHOCTEM.

[TpoBeieHNe KOCBEHHBIX U3MEPEHU, NCCIIEI0OBAaHUM 3aBUCUMOCTEHN (PU3MUECKUX BEIHYMH,
IIPOBEPKa MPENJIOKEHHBIX T'MIOTE3 (BBIOOP M3 pabOT, OMMCAHHBIX B TEMAaTHYECKUX pa3lenax
«YYeHNYeCKUI HKCIIEPUMEHT, J1JaOOpaTOpHbIE pabOThI, TPAKTHUKYM).

O0o0maroniee NnoBTOpPeHUE.

O6o0meHnne ©  cucTeMaTH3alusl  COAepKaHMsI  pa3ienoB  Kypca «MexaHuKay,
«MonekynspHas ¢u3NKa U TEPMOJUHAMHKA», «IIEKTpoauHamuKay, «KoneOGaHus U BOJHBIY,
«OCHOBBI  CIIEIMAILHOW TEOPUU OTHOCHUTENBHOCTH», «KBaHTOBas ¢u3nka», «IIEeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Posnb ¢u3uku M acTpOHOMHMHM B 3KOHOMHYECKOH, TEXHOJOTHMYECKOW, COLMAIBHOW U
THUYECKON cdepax JesATeIbHOCTH 4YeJIOBEKa, poJib W MeCTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHON HayyHOM KapTUHE MHpa, 3HAUEHHE ONMCATEIbHOW, CHCTEMaTU3HUPYIOLIEH,
00BSACHUTENIBHON U MPOrHOCTHYECKON (PyHKIMN pu3nveckoit Teopuu, poib HU3NUECKON TeOpUun
B (hopMHpOBaHUM MpeACTaBICHUN 0 (PU3NUECKON KapTUHE MHpa, MECTO (PH3NYECKON KapTHUHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeameTHbie CBSA3H.
Uzydenue kypca ¢pu3MKu yriiyOsi€HHOTro ypoBHS B 11 Kjacce OCyIIECTBISETCS C y4ETOM

COJICPIKATEIBHBIX MEXKIIPSIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OHWOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.



Mescnpeomemnvle  NOHAMUA, C6A3AHHBIE C  U3YYEHUEM  MEMO008  HAYYHO20
no3HaHuA: IBICHUE, HAay4YHbIH (akT, TUMoTe3a, (U3MYECKas BEIUYMHA, 3aKOH, TEOPHs,
HaOJI0ZICHUE, IKCIIEPUMEHT, MOJACIIUPOBAHUE, MOJEIb, U3MEPEHHUE, MOTPEIIHOCTH M3MEPEHUH,
W3MEpUTEIIbHBIE TPHOOPHI, ITudpoBas JadbopaTopus.

Mamemamuka: penieHre CUCTEMbl ypaBHEHHH. TpuroHomeTpuyeckue (yHKIHH: CHHYC,
KOCHUHYC, TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO. BekTopel M uxX
MPOEKIIMA HAa OCU KOOpAMHAT, CIOKEeHUE BEKTOpOB. [IpousBonHbIE d7eMEHTapHBIX (DYHKUIUH.
[Tpu3Haku nmo00Ms TPEYTOJILHUKOB, OTPEICICHUE TUIOMIAIN TUNIOCKUX GUryp 1 00BbEMa Tell.

Buonozua: snexrpuyeckue SBICHUS B JKMBOW TNpHUpOJE, KoiieOaTenbHbIe JIBUKCHUS B
XKUBOW  INpPHUpPOJE,  HKOJOIMYECKHE  PHUCKM TP  IPOMU3BOJCTBE  DIEKTPOIHEPIuUH,
AJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY)KAIoLIEH Cpelpl, YyJIbTpPa3ByKOBas JAMAarHOCTUKA B
MEJIMIIHE, ONITUYECKUE SIBIICHUS B )KUBOW IIPUPOJE.

Xumusa: CTpOEHHME aTOMOB U MOJIEKYJ, KpPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel,
MEXaHHU3Mbl 00pa30BaHUS KPUCTAJUIMUECKOM PEIIETKH, CIIEKTPAIbHBIN aHAIHN3.

T'eozpaghus: marHuTHBIC TOJTOCA 3€MIIH, 3AJICKH MArHUTHBIX Py, POTOCHEMKA 3EMHOM
MOBEPXHOCTH, cericMorpad.

Texnono2ua: NpuMEHEHUE MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOBUTATEIh
SlkoOu, reHepaTop IEPEMEHHOIO TOKa, WHAYKIHOHHAs TIeyb, JUHUM 3JIEKTpoIepesay,
DIIEKTPOABHUraTeNb, pajgap, paaAUONPUEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus,
yIABTPa3ByKOBasi JIMAarHOCTUKAa B TEXHHUKE, IPOCKIUOHHBIA ammapar, BOJOKOHHas ONTHKa,
COJIHECYHasd 6aTape$1, CIIYTHHUKOBBIC HpI/IéMHI/IKI/I, AACpHad SHCPIreTUKAa U 9KOJOI'MYCCKUEC aCIICKThL
€€ pa3BUTHS.

[TNIAHMPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOTPAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOECHUS ydeOHOro nmpeamera «Pu3nka» JOJKHBI OTPaXKaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaroIUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEN
MO3UIMEN JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpHEHTAlMil, IO3UTHUBHBIX BHYTPEHHHUX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  0OOIIecTBa,
paclIupeHre KU3HEHHOTO OIbITa U ONBITA ACSITEIBHOCTH B IIPOLIECCE PEATU3allUid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENIBHOMN I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

I'PAKAAHCKOI0 BOCIIMTAHUSA:



Cc(OPMHPOBAHHOCTb I'PAXKAAHCKOM MO3ULIUHN O0YYaroIEerocsi Kak akTUBHOI'O U OTBETCTBEHHOI'O
YJIeHa POCCUICKOro O0IEeCTBa;

IOPUHATHE TPAJAULMOHHBIX OOIIEUYETIOBEYECKUX T'YMAHUCTUYECKUX M JIEMOKPaTHUECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B HHTEpecax TPaKIaHCKOTO OOIIecTBa,
y4acTBOBaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHUE B3aUMOJICHCTBOBATh C COLMAIBHBIMA HHCTUTYTAMU B COOTBETCTBUU C UX (PYHKUUSAMHU U
Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH.

MAaTPUOTHYECCKOI'0 BOCIIMTAHUSA

c(OPMHPOBAHHOCTH POCCUICKOM IPa)KTaHCKOW UACHTHYHOCTH, IATPUOTU3MA;
LIEHHOCTHOE OTHOLIEHHUE K FOCYAAPCTBEHHBIM CUMBOJIAM, JOCTHXKCHHUAM POCCHHCKHMX YYEHBIX B
obsactu (UMK U TEXHUKE.

AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHHUA:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTh OLIEHHMBATh CUTYallMI0 U MPUHMMATh OCO3HAHHbBIE PELICHMs, OPUEHTUPYACh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B JEATEIbHOCTH YYEHOIO;
OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOEHHE YCTONYNBOrO Oy IymIero.

ICTECTUYCCKOIo BOCIIMTAHUA:

9CTETUYCCKOC OTHOLICHUEC K MHPY, BKIIOYad OSCTCTUKY HAYYHOIO TBOPYCCTBA, IMMPUCYLICTO
¢duznueckoil Hayke.

TPYAOBOI'O BOCIIUTAHUSA:

UHTEpEC K Pa3IM4HbIM cepam mpodecCHOHATBHON NeATENIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3uKO W TEXHMKOW, yMEHHME COBeplIaThb OCO3HAaHHBIA BBIOOp Oynymied mnpodeccuun u
peanu30BBIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJIAHEI,

TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHMIO M camMoOOpa30BaHUIO B oOsacTH (pU3MKK Ha
MPOTSKEHUM BCEH KU3HU.

IKOJOI'M4Y€CKOro BOCrMMTaHus:

c(OPMHUPOBAHHOCTh ~ JKOJOTMYECKOM  KYJIBTYphl, OCO3HAaHHE TIJI00AJBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUIAaHUPOBaHME M OCYLIECTBICHHE ACUCTBUI B OKpY)KaIOLIeH cpele Ha OCHOBE 3HAHHUS Iesei
YCTOWMYUBOTO PA3BUTHS YEJIOBEYECTBA;

pacuIMpeHre OIbITa JEATETbHOCTH IKOJOTHUECKOW HANpaBIEHHOCTH Ha OCHOBE HMEIOIIHUXCS
3HaHUU 1o (pu3HKe.

HECHHOCTH HAYYHOI'0 MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
buznyeckoil HayKu;

OCO3HaHHME LEHHOCTH HAayYHOW MAEATENbHOCTH, T'OTOBHOCTH B IIPOLECCE H3YyUeHHUS (PUIUKU
OCYIIECTBIISATH MPOCKTHYIO U HCCIEAOBATENbCKYIO JEITEIHOCTh HHANBHUIYAIBHO U B TPYIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS
ba3zoBble Jjornueckue JeicTBUSA:

CaMOCTOSITENIbHO (D OpMyNTUpOBaTh M aKTyaJU3UpoBaTh MpoOiieMy, paccMarpuBaTrh &
BCECTOPOHHE;

OIPENENATh eI AESITEIBHOCTH, 3a1aBaTh [1APaMETPbl U KPUTEPUU UX TOCTUKECHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pACCMaTPUBAEMbIX (PU3UUYECKUX SIBICHUSX;
pa3pabarbiBaTh IUIaH PELICHUS MPOOJIEMbl ¢ YYETOM aHajau3a MMEIOIIMXCS MaTepUajbHBIX U
HEMaTEepUaAIbHBIX PECYPCOB;

BHOCUTB KOPPEKTUBBI B J€ATEIbHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YyJIbTAaTOB LENISIM, OLICHUBATh
PHUCKU IIOCIEACTBUN JEATEIBHOCTH;

KOOPJMHUPOBaTh U  BBIIOJHATH pabOTy B YCIOBUSIX PpEaIbHOr0, BHUPTYAJIBHOIO U
KOMOMHUPOBAaHHOT'O B3aUMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE NPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Bba3oBble ucciaenoBaTelbCKue AeiicTBUSL.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMH ITOHSATHAMHI M METOIaMU (PU3HUECKON HAYKH;
BJIQJICTh HAaBBIKAMHU y4eOHO-UCCIICIOBATEIILCKON U IPOSKTHOM JIEATEIIFHOCTH B 001acTH (PU3UKH,
CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOJOB peIlleHus 3ajad
(U3HYECKOTO COACPKAHUS, IPUMEHEHHIO Pa3IMIHBIX METOJIOB TTO3HAHHSI,

BIQJIETh BUJAMH JESATENBHOCTH 110 TMOJYYCHHUIO HOBOTO 3HAHMs, €ro HHTEpIpeTalu,
npeoOpa3oBaHNI0O M TPHUMEHCHUIO B PA3IMYHBIX YYEOHBIX CUTYallUsIX, B TOM YHCIE TIpU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITh IPUYHHHO-CIICACTBCHHBIE CBSI3U M aKTYAIIM3UPOBATH 3a7a4y, BBIIBUTATh TUIIOTE3Y €€
pellIeHus, HaXOIUTh apryMEHTHI JUIS I0Ka3aTeIhCTBA CBOUX YTBEPIKICHUMN, 3a/1aBaTh TapaMeTphl
U KPUTEPUU PEIICHHSI,

AHAIM3UPOBAThH MOJNYUYEHHBIE B XOJ€ PEIIeHMs 3a7aud Pe3yJbTaThl, KPUTUYECKH OLIEHUBATH UX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIE 3a7aud B 00pa3oBaTENbHOUN MEATEIBHOCTH, B TOM
YUCIIe TP N3YICHUH (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh IMePEHOCUTH 3HAHUS 10 (PU3HKE B IPAKTHUYECKYIO 00JIACTh KU3HEICITSILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIC TOXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BJIAJICTh HABBIKAMH MOJy4YeHUs] HHPOPMAIUK GU3NUECKOT0 COAEPKaHMUs U3 UCTOUHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIbHO OCYILECTBIATh MOUCK, aHAJIN3, CUCTEMATH3ALMI0 M HMHTEPIPETaLHI0
uH(pOpPMaLIMU PA3INYHBIX BUIOB U (OPM MPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;



UCIIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B pEIICHUU
KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX M OpPraHU3alMOHHBIX 3aJa4 C COOMIOZCHHEM TpeOoBaHUIl
SPrOHOMHUKH, TEXHUKH O€30MacCHOCTH, TUTUEHBI, peCypcocOepexeHns, MPaBOBbIX M ATHYECKUX
HOPM, HOPM UH(OPMAIIMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOTO COJEpKAaHUS B PA3IMYHBIX (hopMaTax ¢ yu€TOM Ha3zHAUYCHUS
uH(bOpMallMM W LEJIeBOW ayAuTOpUM, BBIOMpAs ONTHUMAIbHYIO (OpMY MpEICTaBICHUS U
BU3YaIM3aL1H.

KOMMyHHKaTI/IBHLIe YHuBEpPCaJIbHLIC yqeﬁnble JelcTBUA:

OCYILECTBIISATH OOILIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH JIEATEILHOCTH;

pacro3HaBaTh NPEANOCHUIKA KOHMIUKTHBIX CUTYAllMi U CMSATYaTh KOH(IUKTHI;

pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3pEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;
MOHUMATh U UCMOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW U MHAUBUAYAIbHON pabOTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX JEMCTBMM € y4€ToM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4JeHa KOJIEKTUBA;

IPUHUMATD LIEJIM COBMECTHOM JIEATEIbHOCTH, OPIraHU30BbIBATh U KOOPIAUHUPOBATh AEUCTBUS T10
€€ JOCTI)KEHMIO: COCTaBIISATh IUIAH JEUCTBUH, pacupelensTh pojid € Y4YETOM MHEHUU
YYaCTHUKOB, OOCYXAaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OIICHMBATh KayeCTBO CBOETO BKJIaJla M KaXXIOT0 y4aCTHHKA KOMaHAbI B OOIIMN pe3yibTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE IIPOEKThl, OLEHUBATh HAEH C NO3UWLUUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh MO3UTUBHOE CTPATErMUYECKOE MOBEACHUE B PA3IUYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITNATHBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIE y4eOHbIE IeiicCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBISATh TO3HABATENbHYIO JAESITENbHOCTh B oO0nactu  (U3HKH U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTH U (HOPMYITHUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIbBHO COCTaBIISATh IUIAH pEUIEHUs pacy€THBIX M KadyeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHHSI TIPAKTUYECKOM pPabOThI € YYETOM MMEIONIUXCSA PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHNH;

JaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacumpsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Oparb Ha ce0s OTBETCTBEHHOCTh 3a
pEILICHHUE;

OIICHUBATDH MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (DOPMHUPOBAHUIO W TPOSBICHUIO JPYIUIMH B 00JIaCTH (PU3UKH, TTOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CﬂMOKOHTpOJ’IL, IMOLMOHANbHBIA HHTEJLJIEKT:

JlaBaTb OLICHKY HOBBIM CHUTyallUsIM, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNBTATOB LEISAM;

BJIaJI€Th HABBIKAMU IIO3HABATEIbHOM pe(IEeKCHUM KaK OCO3HAHUS COBEpLIAEMBIX IEHCTBHHA U
MBICJIUTEIIBHBIX POLECCOB, UX PE3YIBTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU /ISl OLIEHKH CUTYaIH, BEIOOpa BEPHOT'O PELICHUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEILIECHUS 110 UX CHIKEHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIbHOCTH;



NpUHUMATD ce0sl, TOHMMast CBOU HEIOCTATKU M IOCTOUHCTBA,
MIPUHUMATh MOTUBBI U apryMEHTBI IPYTUX MPU aHAIU3€ PE3YIbTATOB IE€ATEIbHOCTH;
NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporecce MOCTHKEHUS! JTMYHOCTHBIX PE3YJIbTATOB OCBOCHHS NPOTPaMMBbI MO (DH3HKE s
YPOBHSI cpeAHero oluero oopa3oBaHus y O0y4YarOIUXCsS COBEPIICHCTBYETCS SMOIMOHATbHBIM
WHTEIIEKT, MPEANOIaralonuii ChOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh IOHMMAaTh CBOE SMOLMOHAIBHOE COCTOSIHUE,
BU/ICTh HAIPaBJICHUS PAa3BUTHS COOCTBEHHOM YMOIIMOHAIBHON cepbl, OBITh yBEPEHHBIM B cele;
CaMOPETyJIMPOBAHNUs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 32
CBOE IOBE/IEHUE, CIIOCOOHOCTh aalTHPOBATHCA K SMOLMOHAIBHBIM U3MEHEHHSM U MPOSBIIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBALIMH, BKIIOYAIOIIEH CTPEMIIEHHE K IOCTIDKECHHIO LIENU M YCIIEeXY, ONTHMU3M,
WHHUIMATHBHOCTH, YMEHUE JIEHCTBOBATH, NCXO/S U3 CBOUX BO3ZMOKHOCTEH;

SMIIaTHH, BKJIIOYAIONMIEH CHOCOOHOCTh MOHMMAaTh OSMOLMOHAIBHOE COCTOSHUE JpPYTHX,
YYUTBIBATh €TI0 IIPU OCYIIECTBICHUH OOIICHHUS, CIIOCOOHOCTD K COUYYBCTBHUIO M COTIEPEIKUBAHUIO;
COIMAJIbHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTH BBICTPAMBaTh OTHOIICHHS C JAPYTUMH
JFOAbMU, 3a00THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

I[MPEAMETHBIE PE3VYJIBTATHI

K xoHny oOyuenusi B 10 knacce npeIMeTHbIE pe3ysbTaThl Ha YIIyOJIEHHOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

MOHUMATh POJib (PU3UKHA B SKOHOMHUYECKOW, TEXHOJOTHMUECKOM, IKOJIOTHUECKONU, COUALHON U
TUYECKON cdepax AEATeNbHOCTU YeIOBEKa, pojb U MECTO (PU3MKH B COBPEMEHHOM Hay4dHOMH
KapTUHE MHpa, 3HAYCHHE OMNHMCATEIbHOW, CHCTEMaTU3UPYIOIEH, OOBSICHUTEIbHOW U
NPOTHOCTUYECKON (GYHKUMH (U3HYecKOod TEOpHUM — MEXaHWKH, MOJIEKYJSIpHOH (U3MKH U
TEPMOJMHAMUKH, poJib (GU3NYECKON Teopur B (HOPMUPOBAHUU MPENCTaBICHUM O (QU3MUecKon
KapTUHE MUPA;

pa3nuyarh YCIOBUS NPUMEHMMOCTH Mojened (U3MYEeCKHMX Tel M TPOLECcCOB (SIBICHUMN):
UHepIHMalbHas cucTeMa OTcuéra, abCcoMOTHO TBEPIOE TeNO, MaTepuajbHas TOYKa,
PaBHOYCKOPEHHOE JBHXEHHE, CBOOOJHOE TMajeHue, aOCOoNIOTHO yrpyras nedopmanus,
abCOJIIOTHO yIpyroe M aOCOJIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENIM Ta3a, XHUIKOCTH U
TBEPAOro (KpUCTAJUIMUECKOTO) Tena, WAealbHBIH Tra3, TOYEUHBIH 3apsija, OJHOPOAHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTh yCJIOBHs (TpaHUIBI, 00JACTH) MPUMEHUMOCTH (PH3WYECKUX 3aKOHOB, MOHUMATh
BCeoOIuit xapakTep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh MCIOJIb30BAHUS YaCTHBIX
3aKOHOB;

aHATM3UPOBaTh M OOBSCHATh MEXaHHYECKHUE MPOIECChl M SIBICHUS, HCIOJb3YS OCHOBHBIE
MOJIO)KEHNS W 3aKOHbl MEXaHUKU (OTHOCHTEIHHOCTh MEXaHMYECKOTO JBMKEHUS, (OPMYIIbI
KUHEMAaTUKU PABHOYCKOPEHHOTO JBWXKEHMs, MNpeoOpazoBaHust [amwies s CKOpPOCTH U
nepeMenieHus, 3akoHbl HbloTOHA, MPUHLIMI OTHOCHUTENBHOCTH ['anmiies, 3aKOH BCEMHPHOTO
TATOTCHUS, 3aKOHBI COXPAHEHHUS UMITYJIbCa U MEXaHHMUYECKOW SHEpPIUH, CBsI3b PabOTHI CHIIBI C
U3MEHEHHEM MEXAHWYECKOM SHEpruM, YCIOBHMsS pPABHOBECHs TBEPAOro Tela), MpPH 3ITOM



UCIIOJIb30BaTh MaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaThb YCJIOBHUS NPUMEHMMOCTH
(Gbu3HYeCKUX 3aKOHOB: MpeoOpazoBaHuil [ amumes, BTOpPOro W TPEThEro 3aKOHOB HbIOTOHA,
3aKOHOB COXPaHEHUs UMITYJIbCAa U MEXAaHUYECKOW dHEPIUH, 3aKOHA BCEMUPHOTI'O TATOTCHHUS;
AQHAIU3UPOBATH U OOBSACHATH TEIUIOBBIE MPOIIECCHI U SBICHUS, UCTIOIb3YsI OCHOBHBIE MOJIO0XKEHUS
MKT 1 3aKOHBI MOJICKYJISIPHOIN (PU3UKH U TEPMOJTMHAMUKH (CBS3b JaBJICHUS HJICAILHOTO ra3a co
CpeIHEe KMHETUYECKON 3HEpruei TEIIOBOrO JBUKEHUS U KOHLEHTpALUEH €ro MOJIEKYJ, CBA3b
TeMIIEpPaTypbl BEMIECTBA CO CPEAHEN KUHETUYECKOM SHEPrUel TEMIOBOTO JBHKEHUS €TI0 YaCTHII,
CBSI3b JABJICHUS MJCAIBHOIO ra3a ¢ KOHIEHTPALMEW MOJEKYI U €ro TEMIEPATypoid, ypaBHEHUE
MenneneeBa—Knanelipona, NHepBblld 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHUs DHEPIUM B
TEIUIOBBIX Ipolleccax), HpHU OSTOM HCIIOJIB30BaTh MATEMAaTHUECKOE BBIPAKEHHE 3aKOHOB,
YKa3bIBaTh yCIOBUsS IPUMEHUMOCTH ypaBHeHUs MeneneeBa—KnanenpoHa,

AQHAIU3UPOBATh U OOBSACHATH IJIEKTPUUYECKUE SIBICHUS, HCIOJb3Ysl OCHOBHBIC IMOJOXKEHUS U
3aKOHBl D3JIEKTPOJUHAMHMKHU (3aKOH COXpPAHEHMsI JJIEKTPUUECKOTo 3apsja, 3akoH KysoHa,
MOTEHUUAIBHOCTD IEKTPOCTATUYECKOTO MOJISI, IPUHIUI CYNEPIO3ULUHN IEKTPUUECKUX TOJIEH,
IIPU 3TOM YKa3blBas YCJIIOBHMS NPUMEHMMOCTH 3aKkoHa KyiloHa, a Takke NMPakTHYECKU Ba)KHbIC
COOTHOUIEHUS: 3aKOHbI OMa Il y4acTKa LENU U JJI1 3aMKHYTOM 3JIEKTPUYECKOM LENHU, 3aKOH
Jxoyns—Jlenna, mpaBuia Kupxroda, 3akonsr @apajes s 3JeKTPoIn3a);

OMKCHIBATh (PU3UUECKHE MPOLECCH U SBICHUS, UCIIONIb3Ys BEIMYMHBL: TIepeMEIIeHNe, CKOPOCTb,
YCKOPEHHME, UMITYJIbC T€JIa U CHCTEMBI TEJl, CWJIAa, MOMEHT CHWJbl, JABJICHHUE, ITOTECHUIMAIbHASA
SHEPrus, KHHETUYEeCKask SHEPTUs, MeXaHudeckasi SHeprusi, paboTa CUjbl, IEHTPOCTPEMUTEIHLHOE
YCKOPEHHE, CWJIA TSHKECTH, CHJIa YIPYTOCTH, CHJIa TPEHHMSI, MOIIHOCTD, YHEPTUs B3aUMOJAECHCTBHUS
Tena ¢ 3emnéil BOMU3M e€ MOBEpXHOCTH, SHEPTUS YIPyroi nedopMaliuu npy>KUHbI, KOJIUYECTBO
TEIUIOTHI, a0CONIOTHAs TeMIleparypa Teia, padoTa B TEPMOIMHAMUKE, BHYTPEHHSS DHEPTHUs
UJCabHOTO OJIHOATOMHOTO Ta3a, padoTa WACAIbHOTO ra3a, OTHOCUTENIbHAS BIXXHOCTh BO3/1yXa,
KII/ naeanbHOro TEmIOBOrO ABUIATENIA; JIEKTPUUYECKOE MOJIE, HAMPSHKEHHOCTD AJIEKTPUYECKOTO
NoJis, HAOpsDKEHHOCTh MOJIsi TOYEYHOrO 3apsja WM 3apsKeHHOro Iapa B BakyymMe U B
JUOJIEKTPUKE,  MOTEHUMAl  JJIEKTPOCTaTUYECKOro  MOJsA,  Pa3HOCTh  ITOTEHIMAJIOB,
AJIEKTPOJBMIKYILASl CHJIA, CHJIA TOKA, HANPSIKEHHE, MOLIHOCTh TOKA, JIEKTpUUecKas EMKOCThb
IIJIOCKOTO KOHJIEHCATOPa, COIPOTHUBIICHUE YYACTKA LENH C MTOCJIEI0BATEIbHBIM U MTapaJlIEIbHBIM
COCIMHEHUEM PE3UCTOPOB, YIHEPTUsA IJIEKTPUYECKOTO N0JII KOHIEHCATOPa;

OOBSACHATP OCOOCHHOCTH TMpPOTEKaHWUs (PU3MYECKUX SBJICHHUI: MEXaHUYeCKOoe JIBH)KEHUE,
TEIUIOBOE JIBI)KEHHE YacTHIl BEIECTBA, TEIJIOBOE pPaBHOBECHE, OpOYHOBCKOE JBHKEHHE,
mubdy3us, ucnapeHue, KUNEHHWE M KOHJEHCAlMs, I[UIaBJIeHHE U  KpUCTaJIM3alus,
HAIpPaBJIEHHOCTh TEIJIONEPENayu, 3JEKTPU3alus TeJl, SKBUIOTEHLUUAIBHOCTH IOBEPXHOCTU
3apsKEHHOTO IPOBOJAHUKA;

IPOBOJUTH HCCIIEJOBAaHUE 3aBHCHUMOCTUH OJHOM (DU3MYECKOH BEIUMYMHBI OT JpPyrod ¢
MCIIOJIb30BAaHUEM TMPAMBIX H3MEPEHHUM, MPH 3TOM KOHCTPYHPOBaTh YCTAaHOBKY, (PMKCHpPOBAThH
pe3yibTaThl MOJTYYEHHOW 3aBUCHUMOCTH (U3MYECKUX BEIMYMH B BHJE TI'paUKOB C Y4ETOM
a0COTIOTHBIX MOTPEITHOCTEN U3MEPEHUH, 1eTIaTh BHIBOBI IO PE3yJIbTaTaM MCCIIEI0BaHUS;
IPOBOJUTH KOCBEHHbIE M3MEPEHUs (PU3MUYECKMX BEIUYMH, NPH 3TOM BBIOMPATH ONTHUMAJIbHBIN
METOJT M3MEpEHMs, OLEHUBATh AaOCOJIIOTHBIE M OTHOCHUTEJIbHBIE IOTPEIIHOCTH MPSAMBIX U
KOCBEHHBIX U3MEPEHN;

IIPOBOJIUTH OMBITHI [0 TIPOBEPKE MPEIOKEHHON THUIIOTE3bl: IUIAHUPOBATH JKCIIEPUMEHT,
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJU3UPOBATh MOJIyYCHHbIE Pe3yJbTaThl U JIENIaTh
BBIBOJ] O CTaTyCe MPEUI0KEHHON TUIIOTE3BI;

coOuo1aTh IpaBuiIa 0€30MacHOro TpyJaa MpU MPOBEACHUM MCCIEOBAaHUN B pamMKax y4eOHOro
HKCIIEPUMEHTa, TMPAaKTUKyMa M Yy4eOHO-HCCIIENOBATENbCKOM M MPOEKTHON MEesATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1TaOOPaTOPHOTO 000PYAOBaHUS;

pemath pacu€éTHbIE 3aJayM C SIBHO 3a/laHHOM M HESIBHO 3a/laHHOM (U3MYEeCKOW MOJENbIO: Ha
OCHOBAaHMM aHajJM3a YCJIOBHUA OOOCHOBBIBaTH BBIOOp (HU3MUECKOM MOJenu, OTBevarolei
TpeOOBaHUSAM 3a/ayd, NPUMEHATH (OPMYJbL, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJaThl
¢u3nueckux TEOpUd TPU UCIONB30BAaHUM MAaTEMAaTUYECKMX METOJOB pELICHHs 3ajad,



IPOBOJIUTH pPAcYEThl HAa OCHOBAaHMHM HWMEIOIIMXCS JaHHBIX, aHAJIM3UPOBATh pe3yJbTaThl U
KOPPEKTUPOBATH METOABI PELICHUS ¢ YIETOM ITOJTyYCHHBIX PE3YNIbTaTOB,;

pemath KayecTBEHHBIE 33/1a4M, TpeOyIoIMe MPUMEHEHUsI 3HAHWW U3 PasHBIX pa3lesioB Kypca
GU3MKH, a TaK)Ke MHTETPAIlMM 3HAHWH W3 JPYrHX HPEIMETOB €CTECTBEHHO-HAYYHOTO MMKJIA:
BBICTPAWBATh JIOTUYECKYIO IIETIOYKY pACCYXJIEHHUH C Omopoil Ha W3ydYCHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3NUECKHE SBICHHS;

UCTOJIb30BAaTh TEOPETUYECKUE 3HAHUS JUII OOBSCHEHHS OCHOBHBIX MPHHLIMUIIOB pPabOTHI
U3MEPHUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHUECKHX ITPOIIECCOB;
NPUBOIUTH MPUMEPHI BKJIAa POCCHMCKHUX U 3apyOeKHbIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSCHEHHUE MPOIIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
aHATM3UPOBaTh W OLEHHUBATH IIOCIEJACTBHS OBITOBOM M MPOHM3BOJICTBEHHOH IESATEIbHOCTU
YeJI0BEKa, CBA3aHHON C (pM3MYECKUMH MPOIECCaMy, C MO3UIUI 3KOJIOTHUECKON 0e301acHoCTH,
NPEICTAaBICHUN O PAIMOHAIBHOM IMPUPOAONOIB30BAHUH, a TAKXKE PasyMHOM HCIOJIb30BAHUU
JOCTHKCHUI HAYKU M TEXHOJIOTUH ISl TAJIbHEHIIIEr0 pa3BUTHSI Y€JI0BEUECKOT0 O0IIECTRa;
OPUMEHSTHh Pa3iYHble CrnocoObl paboTel ¢ uH(pOpManueld (QU3NUECKOro COAEpIKaHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJIOTHH, NP 3TOM HCIIOJIb30BaTh
COBpPEMEHHBbIE WH(MOPMAIIMOHHBIE TEXHOJOTUU ISl TIOMCKA, MEepepaboTKH M TPEIbSBICHUS
y4eOHOH ¥ HAy4YHO-TIONMYJSIPHOH HH(GOpMAlUK, CTPYKTYPHUPOBAaHHS W HHTEPIpPETALUH
uHPOpPMALIMK, TIOJIYYCHHOH W3 pPa3IMYHBIX HMCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH
HOJTy4aeMyro HH(POPMAIUIO U OLICHUBATh €€ JOCTOBEPHOCTh KaKk Ha OCHOBE MMEIOIINXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHAJIN3a HCTOYHUKA HH(pOpMaIm;

NPOSIBIISITh OPraHW3ALMOHHBIE M IO3HABATEIbHBIE YMEHHUS CaMOCTOSTEIBHOTO MPUOOpPETEHUS
HOBBIX 3HAHHH B MIPOIIECCE BHIIIOTHEHUS IPOCKTHBIX U YIeOHO-HCCIIeI0BATEIBCKIX PadoT;
paboTaTte B Tpylne C KCHOJHEHHEM pa3IMYHBIX COLHMAJIbHBIX pOJICH, IUIAHMPOBaTh paboTy
TPYIIIbI, PAMOHATIBHO PACIPENeNATh ACATEIbHOCTh B HECTAHIAPTHBIX CUTYAIMIX, aJIeKBaTHO
OLICHMBATH BKJIA/I KQKJOT0 U3 YYaCTHUKOB TPYIIIHI B PEIICHHE PacCCMaTPUBACMOM POOIIEMBI;
NPOSIBJIATE MOTHBAIMIO K Oymymield mpoecCHOHATBHOW ESTeIbHOCTH IO CIEMHATIEHOCTSIM
(U3UKO-TEXHUYECKOT0 MpoduIs.

K xoHny oOyuenusi B 11 kKnacce npeIMeTHbIE pe3ysbTaThl HAa YIIyOJIEHHOM YPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

NOHUMAaTh pOJib (U3UKK B SKOHOMUYECKOH, TEXHOJOTMYECKOH, COIHMAIbHOW M ATUYECKOH
cdepax IesITeTbHOCTH YellOBeKa, pojib U MECTO (PM3UKH B COBPEMEHHOW HAayYHOI KapTHHE MHUpA,
pOJiIb aCTPOHOMHUHU B TMPAKTUYECKOM JEATENIbHOCTH 4YeJlOBeKa U JajbHeillleM Hay4YHO-
TEXHUYECKOM pa3BUTHUHU, 3HAUYECHHE OIMHUCATENbHOM, CUCTEeMATU3UPYIOIIECH, OOBSICHUTENFHOU U
MPOTHOCTUYECKON (QYHKIHMI (PU3UUIECKON TEOpUU — DIIEKTPOJUHAMUKH, CHEIUATBLHON TEOopUur
OTHOCHUTEJIbHOCTH, KBaHTOBOW (u3uku, ponb (uzndecko Teopud B (HOPMHPOBAHUU
MpeJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHUHBI MUpa B 001LEM Py
COBPEMEHHBIX ECTECTBEHHO-HAYUHBIX IPEACTABIECHUIN O IPUPOJIE;

pa3ianyaTh yCIOBHS NPUMEHHMOCTH Mojeield (U3MYEeCKHX Tel U MPOLEeccoB (SIBICHUMN):
OJTHOPOJHOE DJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE TMOJIs, TapMOHHUYECKHE KOJeOaHMs,
MaTeMaTUYeCKH MAasATHHUK, WJICATbHBIM TPYXKUHHBI MaATHUK, TapMOHUYECKHE BOJHBI,
UcaNbHbI KoNeOaTeIbHbI KOHTYp, TOHKAas JIMH3a, MOJAENed aToMa, aTOMHOTO sapa |
KBAHTOBOM MOJIEIH CBETA;

pa3nuyath ycIoBUS (TpaHUIlBl, OOIACTH) MPUMEHHUMOCTH (DU3MUECKUX 3aKOHOB, MOHHUMATH
BceoOUMil xapakrep QyHAaMEHTaIbHBIX 3aKOHOB W OIPAaHUYEHHOCTh MCIOJB30BAaHUS YACTHBIX
3aKOHOB;

AHAIM3UPOBATh U OOBSACHATH DJIEKTPOMArHUTHBIE MPOLIECCHl U SIBIEHUSI, UCTIOIb3Ys] OCHOBHbIE
MIOJIO)KEHUSI U 3aKOHBI DJIEKTPOJMHAMHUKHA U CHELUAIBHON TEOPUM OTHOCHUTEIBHOCTH (3aKOH
COXpaHEHUs AIEKTPUUYECKOTo 3apsiaa, cuiia Amiepa, cuia JlopeHna, 3aKoH 3JIEKTPOMarHUTHOM



UHAYKIMH, npaBuio Jlenna, cBa3p OJ{C caMOMHAYKLIMU B 3JIEMEHTE AJIEKTPUUYECKOM LIEMU CO
CKOPOCTBIO HW3MEHEHHUS CHJIbI TOKa, IIOCTYJIaThl CIEHUATbHOW TEOPHUH OTHOCHUTEIbHOCTH
OifHIITEHHA);

AQHAIM3UPOBATh U OOBSICHATH KBAaHTOBBIE MPOLIECCHI W SIBICHUS, HCIOJIb3YS IOJIOKCHUS
KBaHTOBOH ¢u3uku (ypaBHeHue DiHIITEHHA 11 PoTodddekra, mepBolii U BTOPOH MOCTYIATHI
bopa, mnpuHuun cooTHolleHUs HeompenenéHHocTe ['eiizeHOepra, 3aKOHBI COXpaHEHHUS
3apsI0BOTO M MAacCOBOTO YMCEN M SHEPrHHM B SACPHBIX PEAKIUAX, 3aKOH PaJHOAKTUBHOTO
pacmnaja);

ONHUCHIBATh (PU3MYECKHE TPOLECCHl W SBICHHS, HCIOIB3Ys] BEIMYUHBI HANPSHKEHHOCTD
ANEKTPUYECKOTO TOJIsI, TOTEHIUAI »3JIEKTPOCTaTUYECKOro TOJs, Pa3HOCTh MOTEHIUAJOB,
AIIEKTPOABIDKYIIAST CUJIA, WHAYKIHMS MarHUTHOTO TOJS, MarHUTHBIA TOTOK, cuia Awmrepa,
WHAYKTUBHOCTb, OJJIGKTPOJBIKYIAS CUJIa CAMOUHIYKIMHM, DSHEPrUs MAarHUTHOTO TIOJIS
IPOBOJHHUKA C TOKOM, PEISTUBUCTCKUI MMITYJIbC, TTOJIHAS YHEPTUS, SHEPTHUs MOKOSI CBOOOIHOM
YaCTHUIIBI, SHEPTUs U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsif sipa, SHEPTUS CBS3U Apa;
OOBSICHATh OCOOCHHOCTH TPOTEKAaHUS (PU3MUECKUX SBICHUH: AJIEKTPOMArHUTHAs WHIYKIIHSA,
CaMOMHJIYKIUS, pe30HaHC, HHTep(depeHIus BOIH, U pakIus, TUCHepcus, OJHOEe BHyTPEHHEE
oTpaxkeHue, Gporodniekrpuaeckuii 3pdekt (poroaddexr), anbda- u O6era-pacnagpl sjaep, ramma-
U3Iy4eHue siyiep, pusndeckue NPUHIMIIBI CIIEKTPAIbLHOTO aHaIn3a 1 paboThI J1a3epa;

OTIpeNIeNATh HANpaBICHNEe MHIYKIIMA MAarHUTHOTO IIOJII IPOBOJHHUKA C TOKOM, CHIJIBI AMIiepa u
cuiibl JIopeHiia;

CTPOHTH M300paKEHHE, CO31aBaEMOE TNIOCKHM 3€PKAJIOM, TOHKOH JIMH30HM, U pACCUUTHIBATH €ro
XapaKTePUCTUKU;

IPUMEHSTh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKHUE TOHATHUS, TEOPUHM M 3aKOHBI JUI aHAJIN3a U
00BsicHEHUS! (PU3NYECKHX TMPOIECCOB, MPOUCXOMANINX B 3BE3MAX, B 3BE3MHBIX CHCTEMax, B
MEXTaJIaKTHYECKOM cpefie; IBMKEHUS HEOECHBIX T, 9BOJIIOINH 3BE3/1 1 BeenenHoi;

MPOBOAMUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (DU3MUECKUX BEIMYUH C HCIOJB30BAHHEM MPSMBIX
U3MEPEHUH, MPH ITOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH PE3yJbTATHI IOJY4YCHHON
3aBHCUMOCTH (PU3MUECKUX BEJIWYHMH B BHUJE TpapUKOB ¢ Yy4ETOM aOCOIIOTHBIX MOTPELIHOCTEH
U3MEPEHUH, IeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIETOBAHHS,

IPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEJIWYMH, NMPH 3TOM BBIOMPATh ONTUMAJbHBIN
METOJI HW3MEpEHHs, OIEHHBATh aOCONIOTHBIE M OTHOCHTEIBHBIC IOTPEITHOCTH MPSIMBIX |
KOCBEHHBIX U3MEPEHMUIA;

NPOBOJUTH OIBITHI TIO TPOBEPKE NPEVIOKEHHONH THIOTE3bl: IUIAHUPOBAaTh HKCIEPUMEHT,
coOMpaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJIyUYE€HHbIE pe3ysbTaThl U AeJaTh
BBIBOJ] O CTaTyCE MPEII0KESHHON THUITOTE3BI;

OIHCBIBATH METO/IbI MTOJTyYEHHSI HAyYHBIX aCTPOHOMHMUYECKUX 3HAHMIA;

coOmo1aTh TpaBmiIa 0€301MacHOTO TpyJa NMpPU MPOBEICHUN HCCIEOBAaHUN B paMKax y4eOHOTO
HKCIEPUMEHTa, MPAKTUKyMa U Yy4yeOHO-MCCIENOBATENbCKOM U TPOEKTHOM JAEATENbHOCTH C
UCTIOJIF30BaHUEM M3MEPHUTEIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 00OPYAOBaHUS;

pemiath pacu€THbIe 3a/lauM C SBHO 3aJJaHHOM M HESBHO 3aJlaHHOM (PU3UUECKOM MOJENbl0: Ha
OCHOBAaHWW aHAJIN3a YCIIOBHS BBIOMpATh (U3WYECKHE MOJIENH, OTBEUAIOIIe TPeOOBaHUSM
3aJa4u, IPUMEHSTh (POPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThl (PU3NYECKUX TEOpUN IpU
UCTIOIF30BaHUM MaTEeMaTHYECKUX METOJOB PEIIeHUs 3a/1a4, IIPOBOANTH PacuéThl HA OCHOBAaHUHU
UMEIOIMXCS JaHHBIX, aHAIW3UPOBATh PE3yJAbTaTbl U KOPPEKTHPOBATH METOJbI PELICHHUS C
y4ETOM TOTYYCHHBIX PE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a/1a4M, TpeOylolue MPUMEHEHUsl 3HAaHWH U3 pa3HBIX paslesioB Kypca
Gu3uKK, a TaKkKe WHTETPAllMi 3HAHWHA W3 JPYTHX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA:
BBICTPAWBaTh JIOTMYECKYIO IIETIOYKY pAcCyXJIEHUH ¢ Omopoil Ha H3y4YeHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU M (pH3HUYECKHE SIBIICHHUS;

UCMOJIb30BaTh TEOPETUYECKUE 3HAHUS JUII OOBSCHEHHMS OCHOBHBIX MPHHLMUIIOB pabOTHI
U3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;



MPUBOUTH PUMEPHI BKJIaJ]a POCCHICKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE TPOIIECCOB OKPYIKAIOIIECTO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHH;
AHAIM3UPOBATh W OICHUBATh IOCIEICTBUS OBITOBOW W TPOM3BOACTBCHHON NEATEIHHOCTH
YeNIOBeKa, CBA3aHHOW ¢ (PM3MUYECKUMH MPOIECCaMH, C MO3UIUI 3KOJIOTMYECKONH 0E30MacHOCTH,
MPEJICTABICHUA O PAIMOHATBLHOM TPUPOJIONONH30BAHUM, a TAKXKE Pa3yMHOM HUCIOJIb30BAHUU
JOCTH)KEHUH HAYKH U TEXHOJIOTHI JIJISl TATbHEHIIIEr0 pa3BUTHS YEIIOBEYECKOTO OOIIECTBA;
NPUMEHSTh PAa3JIMYHBbIE CIOCOOBI PA0OTHI ¢ WHQpOpMAUEH (U3HUECKOTO COACPKAHUS C
UCITIOJIb30BAHUEM COBPEMEHHBIX HMH(MOPMAIIMOHHBIX TEXHOJIOTUH, MPH 3TOM HCIOJIH30BATh
COBpEMEHHBbIC HH(OPMAIIMOHHBIC TEXHOJOTUU I IOWCKA, MEepepaboTKU U TMPEeabSIBICHUS
y4eOHOH ¥ HAay4HO-TIONMYJSIPHON HMH(OpPMAIUU, CTPYKTYPHUPOBAaHHS W HWHTEpPIpPETAIHH
uH(pOpMallMK, TIONYYCHHOW U3 pa3IMYHBIX HWCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH
NoJy4aeMyro HH(OpMAIHIO M OIICHUBATh €€ JJOCTOBEPHOCTh KaKk HA OCHOBE MMCIOIIUXCsI 3HAHHIH,
TaK ¥ Ha OCHOBE aHaJIN3a UCTOYHUKA HHPOPMAIIHH;

NPOSIBJIATE OPTaHU3AIMOHHBIE W TI03HABATEIIbHBIC YMEHHSI CaMOCTOSTEIBHOTO IMPHOOPETCHUS
HOBBIX 3HAHHUH B IMPOIIECCE BHIMOJTHCHUS MPOCKTHBIX U Y4€OHO-UCCIICIOBATEILCKUX padoT;
paboTaTh B TpYIIE C KCIOJHEHHUEM DA3JIMYHBIX COLHMAIBHBIX POJICH, ITUIAHUPOBATh PabOTY
TPYNIBL, PaMOHAIBHO PACHpPEeNATh NeATCILHOCTh B HECTAHJAAPTHBIX CHUTYAIHSX, aJCKBATHO
OILICHUBATh BKJIAJ] KAXKIOTO M3 YYaCTHHKOB IPYIIIBI B PEHICHUE PACCMATPUBACMOM MPOOIIEMBI;
MPOSIBIISATE MOTHBAIMIO K Oyaymied mpoecCHOHANBHON IEATCILHOCTH IO CHEIUATBHOCTSIM
(UBUKO-TEXHUUECKOTO MPOPUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
Ne HanmMeHnoBanue pa3aenoB v TeM IPOrpaMMbl KonuuectBo yacos
n/m Bcero  KonTponbHble [TpakTHueckue
paboThI paboThI
Pasnea 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPOIbI
1.1 Hayunslil METOJ MO3HAHUS IPUPOJIBI 6
Wroro mo pazneny 6
Paznea 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2  JluHamwuKa 10
2.3  Craruka TBEpAOTO TEIA ) 1
2.4  3axkoHBI COXpaHEHUS B MEXaHUKE 10 1
Hroro no paznery 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
3.1  OcHOBBI MONIEKYIISIPHO-KHHETHYECKOM TEOPUH 15 1
3.2 Tepmonunamuka. TemnoBbie MalIMHbI 20 1
3.3  ArperarHble cocTosiHUS BenecTBa. PazoBbie 14 1
nepexoabl
Hroro mo pasneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DnexTpuyeckoe mojue 24 1
4.2  TIoCTOSTHHBIN DIEKTPUIECKUN TOK 24 1
4.3 Toxu B pa3IHyHBIX cpeaax 6
Uroro mo pazneny 54
Pasgen 5. PU3UNUECKUH TPAKTUKYM
5.1 ®wusnyeckuii MPaKTUKyM 16 16

Hroro mo pazneny 16

DnektpoHHbIC (IU(PPOBBIE) 0Opa30BATEIHHBIC
pecypcsl



Ne HaumenoBanue pa3zienoB U TeM IpOrpaMMbl KommmuectBo wacos DnexTpoHHbIe (TUPPOBEIC) 00pa3oBaTEILHBIC

n/m Bcero  KonTpoinbHble [TpakTHueckue peCypChI
paboThI paboThI
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 170 8 16
[TPOTPAMME
11 KJIACC
Ne HanmMeHoBaHMe pa3ienoB U TEM MPOrPaMMEI KomuuectBo yacos OnexTpoHHbIe (LIU(POBHIE)
n/m Bcero Kontponsnele — IIpaktuueckue 00pa30BaTENbHEIC PECYPChI
paboThI paboThI
Pazgen 1. JIEKTPOJANHAMHUKA
1.1 MaruuTtHoe nosne 14
1.2 DnexkrpoMarHUTHAs WHITYKIIHSI 13 1
Uroro mo pazneny 27
Pa3znen 2. KOJIEBAHUSA U BOJIHbBI
2.1 MexaHnyeckue KoieOaHus 10
2.2 DIeKTpOMarHWTHBIE KOJeOaHMs 15
2.3 MexaHHYECKHE U IIEKTPOMAarHUTHBIC BOJTHBI 10 1
2.4 Omnruka 25 1
Wroro no paznery 60
Pasgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH
3.1 OcuoBel CTO 5 1

Hroro mo pazneny 5



Ne HanmenoBanue pa3nesnoB 1 TeM IPOrpamMmsl
n/n

Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 KopnycKyiasipHO-BOJHOBOW Jyaau3M

4.2 Owusmka atoma

4.3 @wusnka aTOMHOTO Spa U 3JIEMEHTapHBIX YaCTHUII

Uroro no pazneny

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPO®PU3UKU

5.1 DneMeHTbl aCTPOHOMUHU U aCTPOPUZUKU

Uroro no pazneny

Paznen 6. PU3HUECKHUN MPAKTUKYM

6.1 ®usnuecKuii MPaKTUKYM

Hroro no pazneny

Pazaen 7. OBOBIIAIOLIEE IOBTOPEHHUE

7.1 Cucremarusaius 1 0000IICHIE MPEIMETHOTO COICPKAHUS U OTIBITA
NesITeIbHOCTH, IPUOOPETEHHOTO NMPH U3y4YeHuH Kypca ¢puzuku 10 — 11
KJIaCCOB

Hroro no pazneny

PesepBHOE Bpemst

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

IHOYPOYHOE NNIAHUPOBAHUE
10 KJIACC

No Tema ypoka
n/m

1 ®wusuka — QpyHnameHTaIbHAS HAyKa O IPUPOJIC

KonmuectBo yacoB

Bcero KonTposbHbIE
paboThI

[IpakTnueckue
paboThI

15

25

12
12

16 16
16

15

15
10
170 4 16

KonunuectBo yacos [ara

Bcero Kontponpabie [Ipaktrueckue H3YICHHA
paboThI paboThI

1

2  HayuHblil MeTO/ MO3HAHUS U METOIBI UCCIICIOBAHMS (PU3UIECKUX siBIeHUH 1

DnexTpoHHbIE (IUGPOBEIC)
o0pa3oBaTeNbHbIC PECyPChHI

DIEeKTpOHHBIE
U poBsIe
oOpasoBarenbHbIC

pecypcsl



/o

10
11

12

13

14

15

16

Tema ypoka

DKCTIepUMEHT M TeOpHs B TIPOIECCe MO3HaHUs Tpupoibl. Habmonenue u
9KCIIEPUMEHT B (PU3UKe

CniocoObl u3mepenus GU3NUECKUX BEIUYNH

AOCOII0THAS U OTHOCHTEILHAS MMOTpCIIHOCTHU I/ISMepeHI/Iﬁ (1)I/I3I/I‘ICCKI/IX
BCIIMYHUH

MonenupoBanue B ¢pusuke. Ponab u Mecto Gpusuku B hopMupoBaHUH
COBPEMEHHOW Hay4YHON KapTHHBI MUPA, B IPAKTHYECKOH AEATEILHOCTH
TOACH

Mexannueckoe asmxerne. CucreMma orcuera. OTHOCUTEIBHOCTD
MEXaHUYECKOTo ABIKeHus. [IpsMas u oOpaTHas 3aauu MEXaHUKU

Panunyc-BekTop MaTepuanbHON TOUKH, €T0 MPOEKIIMH Ha OCU KOOP/IMHAT.
Tpaexropus. [lepemenienue. CkopocTs. X mpoekiuu Ha OCH KOOPIUHAT

PaBHOMepHOE npsamonuHeliHoe nBuxkenue. ['padpuueckoe onucanue
PaBHOMEPHOI'O MPSIMOJUHEUHOIO JIBUKECHHUS

CrnoxxeHue nepeMelieHnil U ckopocTeil. Pemenue 3anay

HepaBHoMepHoe nuxeHue. MrHOBEHHasi CKOPOCTh. Y CKOPEHHE.
[IpsamonnHEeHOE IBUKEHHUE C TOCTOSTHHBIM YCKOPEHUEM

['padpuaeckoe onrcanue MPSIMOTMHEHHOTO ABUKEHUS C TIOCTOSTHHBIM
YCKOPEHUEM

CBoboaHoe najzeHue. Y ckopeHue cBOOOIHOTO MaieHus. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT BPEMEHU H UX IpaduKu

JIBukeHue tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY

KpuBonunerinoe npuxenue. J[BU>keHUE 1o OKPY>KHOCTH. YTJIOBas U
JIuHenHas ckopocTs. [lepuon u yacrora. LIeHTpOCTpEMUTENBHOE U ITOJIHOE
YCKOpEHHUE

Kontponbnas pabora o teme "Kunemaruka"

KomnunuecTtBo yacoB

Bcero Kontpombubie [Ipaktnyeckue H3YICHUA

paboThI

paboThI

[ara

DNEeKTPOHHBIE
1 poBbIe
o0pa3oBaTesbHbIC

pecypcsl



/o

17

18
19
20

21

22
23

24
25

26
27

28
29

30
31
32

33

Tema ypoka

Ilepssiif 3akoH HbroToHa. MHepunanbHble cuctemsl orcyéra. [IpuHnmn
oTHOcuTeNnbHOCTH ["anunes. HemnepuuanbHple CUCTEMBI OTCYETA

Cuia. PaBHonelicTByromas cuna. Bropoii 3akon Hetotrona. Macca
B3aumoneiictBue tein. Tperuii 3akoH HeroToHa

[Ipunuun cynepno3unuu cuil. Pemienre 3a1ay Ha TpUMEHEHUE 3aKOHOB
Hrrotona

3aKkoH BCEMHPHOI'O TATOTCHUA. OKBHUBAJICHTHOCTH FpaBHTaHI/IOHHOﬁ n
HHepTHOﬁ MacCChbI

Cuna TsSHKeCcTH U YCKOPECHUC CB06OILHOFO nmaaCHUA

JIBrxeHne HeOECHBIX Tel U UX UCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHYECKas CKOpocThb. 3akoHbl Keruiepa

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuina tpenust. [Ipuposaa v Buibl cui TpeHus. [[BikeHue B )KUJIKOCTH U
ras3e ¢ yu€ToM CHJIBI COITPOTUBIICHUS CPEIBI

I[aBJ'IeHI/IC. FI/II[pOCTaTI/I‘ICCKOG JaBJICHHC. Cuna ApXI/IMeI[a

AbcomoTHO TBepoe Teno. [loctynaTensHoe U BpaliaTesibHOE ABHKEHHE
TBEPJOTO Tea

MOMEHT CHJIbl OTHOCUTENIBHO OCH BpamieHus. [1nedo cuiibl

CrioxxeHue cuil, MPUIIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.
VYcnoBus paBHOBeCUs TBEPAOTro Tesla. Bunbl paBHOBeCUs

Pewenne 3anau
Konrponbnas padora no reme "Aunamuka. Cratuka TBepAoro reia"

HMirynbsc MaTeprabHON TOYKHU, CUCTEMBI MaT€pUalIbHBIX TOUEK. LIeHTp
MacC CHCTEMbI MaTEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTpa Mace

HMnynbc cuilbl 1 HI3MEHEHHE UMITYJIbca Tejla. 3aKOH COXpaHeHUs

KomnunuecTtBo yacoB

Bcero Kontpombubie [Ipaktnyeckue H3YICHUA

paboThI

paboThI

[ara

DNEeKTPOHHBIE
1 poBbIe
o0pa3oBaTesbHbIC

pecypcsl



Ne Tema ypoka KommmuectBo wacos [Hara DNEeKTPOHHBIE

/1 Bcero Kontpombubie [Ipaktnyeckue H3YICHUA uuQposbie
paboThI paGoTHI obpa3oBarenbHbIe
pecypcsl

UMIynbca. PeakTuBHOE MBUKEHUE

34 MomeHT uMIynbca MaTepraibHON ToukH. [IpencraBienne o coxpaHeHHN 1
MOMEHTA UMITYJIbCA B IICHTPAJIBHBIX MOJISX

35 Pemrenune 3aqau 1

36 Pabora cuibl Ha MaJIOM M Ha KOHEYHOM TepeMenieHuu. I padpuueckoe 1

peICTaBICHUE PAa0OTHI CHITBI. MOIIIHOCTH CHJIBI

37 Kunernueckas sHeprus. Teopema 00 H3MEHEHUN KHHETUYECKOW SHEPTHU 1
MaTepHaIbHON TOUKH

38 IloreHuManbHbIE U HEMOTEHLIMANbHBIE CHIIBL. [loTeHIIMambHAs SHEPTUS. 1
Bropas kocMuueckas CKOpocTh

39 Tpetbst KocMUYecKasi CKOPOCTh. CBsI3b padOTHI HETIOTECHIIMAIBHBIX CHJI C 1
W3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUU

40 VYmpyrue u Heynpyrue CTOJKHOBEHUs. Y paBHeHUe bepHym s 1
uieaIbHOMN XKUAKOCTH

41 KonTtponbHas pabota o TeMe "3aKOoHbI COXpaHEHUs B MEXaHUKe" 1 1

42 PasButue npeacTaBieHU o npupoie TerIoThl. OCHOBHBIE MOJIOKEHUS 1

MKT. uddyzus. bpoyHoBckoe nBuxkeHue

43 CrpoeHue ra3000pa3HbIX, KHUIKAX U TBEPABIX TEN. XapakTep ABWKeHHI 1 1
B3aMMOJEMCTBYSI YAaCTHIL] BELLIECTBA

44 Macca u pazmepsl Mosiekyn (aTromoB). KonndectBo BemiectBa. [Tocrosiunas 1
ABoraapo

45 Temmneparypa. TeroBoe paBHoBecue. [lkama [lenbcust 1

46 Pemenue 3amaq 1

47 WpneansHbIN ra3. ['a30BbIe 3aKOHEI 1

48 VYpasuenue MenneneeBa-Knaneiipona. Pemenne 3amau 1



Ne Tema ypoka KommmuectBo wacos [Hara DNEeKTPOHHBIE

/1 Bcero Kontpombubie [Ipaktnyeckue H3YICHUA uuQposbie
paboThI paGoTHI obpa3oBarenbHbIe
pecypcsl
49 AocomoTHas Temneparypa. 3akon J[anpToHa 1
50 M3omporecchl B HCATBHOM Ta3€ ¢ TOCTOSHHBIM KOJTMYECTBOM BEIIIECTBA 1
51 TI'padmuueckoe nmpeacraBieHUEe U3OMPOIICCCOB: U30TEpPMa, H30X0pa, 300apa 1
52 OcuoBHoe ypaBaenne MKT 1
53 Pemenue 3anau 1
54  Cps3b aOCONIOTHOM TeMIepaTypbl TEPMOJANHAMHYECKONW CHCTEMBI CO 1
CpenHel KHHEeTHYeCKON dHepruel MOCTYNaTeIbHOTO TEeIJIOBOTO ABUKCHHUS
€€ yacTull
55 O006mmenne u cucremarusanus 3Hagui 1o teme "Ocuossr MKT" 1
56 KonTtpomsHas padora o Teme "OcHoBsl MKT" 1 1
57 TepmoaunaMuueckasi cucTema. 3ajanue BHEIHUX ycaoBui uist T/] 1
cuctembl. BHenHue u BHyTpeHHHE nmapameTpsl. [Tapamerpst T/l cuctemsl
KaK CpeJHHE 3HAaYCHHUs BEJIMYHH, OMTUCHIBAIONINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE
58 Hynepoe Hauano TepmoanHamuku. CamonpousBoibHas penakcanus T /1 1
CHCTEMBI K TETJIOBOMY PaBHOBECHIO
59 Mouens uaeaabHOro ra3a B TePMOJIUHAMUKE. Y CIIOBUS TPHUMEHUMOCTH 1
3TON MOJEH
60 VpaBuenue MenneneeBa-Knaneiipona u BelpakeHHe A1 BHYTpEHHEH 1
SHEPTUHU
61 BeipaxkeHnue Uit BHYTpEHHEW YHEPTUU OJHOATOMHOTO HJICATHHOTO Ta3a. 1
KBa3zucraTuueckue U HeCTaTHUECKUE MPOLIECCHI
62 DnemenTapHas paboTa B TepMoauHAMUKe. Berunciaenne paboTsl 1o 1
rpaduky mporuecca Ha pV-auarpamMme
63 Temmonepenayda kak cocod U3MEHEHUs1 BHyTpeHHEeH sHepruu T/1 1

CHCTEMBI O€3 COBEpIICHUS PAOOTHI



/o

64

65

66
67
68

69

70
71
72
73

74
75

76
77

78

79

Tema ypoka

KOHBGKI_[I/ISI, TCIIOMPOBOAHOCTD, U3JIYUCHUC

KonngecTtBo TemtoTsl. TenmnoéMKOCTh Tea. Y AesibHas U MOJISIpHas
TEIUIOEMKOCTH BEILECTBA. Y IeIbHAasl TEIJI0Ta CTOPAHUS TOIUINBA

Pacuér xonu4yecTBa TEIUIOTHI NP TEIUIONEepeade
[Tonsitue 06 amuabaTHOM mporecce. [1epBrIii 3aKOH TEPMOIMHAMHUKHI

KonnuecTBo TermioTel ¥ paboTa Kak Mepbl U3MEHEHHS BHYTPEHHEN
sHepruun T/] cucremsl

Bropoii 3aKk0H TepMOAMHAMUKH ISl PABHOBECHBIX U HEPAaBHOBECHBIX
npoiieccoB. HeoOpaTUMOCTh MPUPOIHBIX MPOLECCOB

[Ipunnune! aeiictBus TernoBbix MamuH. KIT/
MakcumanbHoe 3Hauenue KII/. Iukn Kapao
Pentenue 3amau

OKOJIOTUYECKHE aCIEKTHI UCIIOIb30BaHMsI TEIJIOBBIX JBUTATENEH.
TennoBoe 3arpsA3HEHUE OKPYXKAIOLIEH CPeIbl

Pemenue 3agau

O06o0menre u cucTeMaTr3alys 3Hanuii mo teme "TepMogrHAMUKA.
TeryioBble MaIMHBI"

KonTponbnas pabota nmo teme "Tepmonunamuka. TemnoBsie MaliuHb!"
[TapooOpa3zoBanue u koHaeHcanus. VicnapeHue u KuneHue. Y enbHas
TEIJI0Ta MapooOpa3OBaHM

Haceimienasie 1 HeHachIEHHBIC TTaphl. KadecTBeHHAs 3aBUCHMOCTh
TUIOTHOCTH U JIaBIICHUS HACHIIIIEHHOTO Tapa OT TEMIEPATYPhI, UX
HE3aBUCHUMOCTH OT 00bEMa HACHIIIIEHHOTO TTapa. 3aBUCUMOCTD
TEMIEPATYPhl KUTICHUS OT JaBICHUS B )KHIKOCTH

BrnaxnocTs Bo3ayxa. AGCOMIOTHAS M OTHOCUTEIHHAS BIIAXKHOCTh

Bcero Kontpombubie [Ipaktnyeckue H3YICHUA

e

KomnunuecTtBo yacoB

paboThI

paboThI

[ara

DNEeKTPOHHBIE
1 poBbIe
o0pa3oBaTesbHbIC

pecypcsl



/o

80

81

82

83

84

85
86
87
88

89

90

91

92

93
94
95

Tema ypoka

Pemenue 3amau

Teépnoe teno. Kpucrammmueckue u amopdHsie Tena. AHU30TPOIHS
CBOWCTB KPHUCTAJIJIOB

[TnaBneHue M KpUCTAJUIU3ALKUS. Y IelIbHAs TEIUIOTA TUIABJICHUS.
CyO6numarnus

Hedopmaruu tBEpAOTrO Tena. Pactskenue u cxarue. Casur. Moayib
FOwnra. IIpenen ynpyrux nedopmaruit

TemoBoe pacuIipeHue KUAKOCTEH U TBEPABIX Tell. AHTAPMOHU3M
TETIJIOBBIX KOJICOAHUI YaCcTHUIl BEIIECTBA

[IpeoOpazoBanue sHepruu B (ha30BBIX EPEXOIax
VYpaBHeHHE TEIUIOBOTO OaslaHca
Pemenue 3agag

IToBepxHOCTHOE HaTskeHue. KanuiuisapHsle sBiieHus. /{aBienue noa
VCKPUBJICHHOMU ITOBEPXHOCTBIO )KUIKOCcTH. Popmyita Jlamnaca

O06o00611eHre U cucTeMaTu3alus 3HaHU| 10 TeMe "ArperaTtHble COCTOSHUS
BemecTsa. PazoBble nepexos!”

KonTponbhas pabota no teme "ArperatHbie COCTOSHUS BELIECTBA.
®da30BbIe IEPEXOBI"

DnexTpu3anus Tea U €€ NposBIeHUs. DIEeKTpudeckuil 3apsa. J[Ba Buga
AIIEKTpUYECKUX 3apsAa0B. [IpOBOAHUKY, TUANEKTPUKH U TTOTYTIPOBOTHUKN

DJIEMEHTApHBIN JIEKTPUYECKUM 3apsi. 3aKOH COXpaHEHUs
IIEKTPUYECKOrO 3apsia

BsaumonerictBue 3apsnoB. Toueunsle 3apsaasl. 3akoH Kynona
Pewenne 3anau
Onexkrpuueckoe nojie. Ero aelictBue Ha 3J€KTPUUECKUE 3apsAbl

Bcero Kontpombubie [Ipaktnyeckue H3YICHUA

e

KomnunuecTtBo yacoB

paboThI

paboThI

[ara

DNEeKTPOHHBIE
1 poBbIe
o0pa3oBaTesbHbIC

pecypcsl



Ne Tema ypoka KommmuectBo wacos [Hara DNEeKTPOHHBIE

/1 Bcero Kontpombubie [Ipaktnyeckue H3YICHUA uuQposbie
paboThI paGoTHI obpa3oBarenbHbIe
pecypcbl
96 Hanpsok€HHOCTB 3NeKTprudecKkoro mous. [IpoOusiii 3apsn. Jlnaun 1
HAIPsHKEHHOCTH AIICKTPUIECKOro 1mojist. OJJTHOPOIHOE FIEKTPUIECKOE OIS
97 IloTeHUHMANBEHOCTh IEKTPOCTATHYECKOTO MOJIsl. Pa3HOCTh MOTEHIMAIOB U 1
HaIpsHKCHUE

98 IloTeHnmanbHas YHEPTHS 3apsa B JeKTpocTaTuieckoM mose. [lorenmman 1
ANEKTPOCTATHYECKOTO TIOJISI

99 CBs3b HANPSHKEHHOCTH TOJIS U PA3HOCTH MOTEHITHAIOB ISt 1
IIEKTPOCTATUICCKOTO TTOJIS
100 ITpuHIHMI Cynepo3UIAN IEKTPUYECKHIX TTOIEeH 1
101 Pewmenue 3amau 1
102 Tlone ToueuHoro 3apsina. [lone paBHOMEPHO 3apsoKEHHOMN ceps 1
103 Tloste paBHOMEPHO 3apsHKEHHOTO TI0 006EMY mapa. [Tose paBHOMEpHO 1
3apsHKEHHON OECKOHEUHOM MII0CKOCTH
104 TIpoBOAHHMKH B NIEKTPOCTATUUECKOM TOJIE. Y CIIOBHE PABHOBECHS 3aps/IOB
105 [AudnexkTpuKHU U MOTYIPOBOJAHUKH B 3JIEKTPOCTATHUECKOM TOJIe
106 Kongencarop. DneKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh
TUTOCKOTO KOHJIEHCATOpa
107 TMapamiensHOE COeTMHEHNE KOHJICHCATOPOB 1
108 TlocnmenoBareabHOE COCIUHEHUE KOHICHCATOPOB 1
109 DHeprus 3apsHKEHHOTO KOHICHCATOPA 1
110 Pewmenue 3amau 1
111 JIBwxeHwue 3apsHKEHHOM YaCTHUITBI B OJTHOPOTHOM DJIEKTPUUECKOM T10JIe 1
112 Pemenue 3amay 1
113 O6006mieHne ¥ cucTeMaTH3alusl 3HAHUH TT0 TeMe "DeKTpudeckoe mose" 1
114 KontpomasHas pabota o Teme "Dnekrpuyeckoe mose" 1 1



/o

115

116
117
118

119
120

121
122
123
124
125

126
127
128
129
130
131
132
133
134
135

Tema ypoka

Cuna toka. ITocTosiHHBIN TOK. Y CI0BUS CYILIECTBOBAHUS IIOCTOSIHHOIO
JIEKTPUYECKOTO TOKA

Hcrounnku Toka. Hanpsokenue u 31C
3akoH OMa [Jid yyacTKa Henu. DJIEKTPUIECKOe COIPOTUBIICHUE

3aBHCUMOCTh COIIPOTUBJICHUA OJHOPOAHOT'O ITPOBOAHHKA OT €ro AJIMHbI U
rmjiom@anay monepeyHoro CCYCHUA

VY nenpHOE CONPOTUBIICHUE BelllecTBA. Penienue 3a1a4u

HOCHGI{OB&TGHBHOG, napaujiCjibHOC, CMCIIAHHOC COCANHCHUC
IMPOBOAHUKOB

Pacuét pa3BeTBNEHHBIX 21ekTpuueckux nenei. [pasuna Kupxroga
Pemenue 3anau

Pabota snekrpuueckoro Toka. 3akoH Jxoyns —Jlenna

Pemenue 3anau

MOIIHOCTB AMEKTPHUECKOTO TOKA. TeroBasi MOIITHOCTb, BbIIEIsIeMas Ha
pesucrope

Penrenue 3anau

OJIC v BHyTpEeHHEE COMPOTUBIIEHUE HCTOYHHKA TOKA

3axon OMa A1 OJTHOM (3aMKHYTOM) 3JIEKTPUUECKON LIeNU
Penrenue 3anau

MomHOCTh HCTOYHUKA TOKA

KopoTkoe 3ambikaHue

KonpaeHncarop B 1enu nocTOSHHOTO TOKA

Penrenue 3anau

Pemenue 3amgad no treme "[10CTOAHHBIN AIEKTPUUECKUNA TOK"
Pemenue 3amaud no treme "[10CTOAHHBIN JIEKTPUUECKUN TOK"

Bcero Kontpombubie [Ipaktnyeckue H3YICHUA

e

L e T

KomnunuecTtBo yacoB

paboThI

paboThI

[ara

DNEeKTPOHHBIE
1 poBbIe
o0pa3oBaTesbHbIC

pecypcsl



Ne Tema ypoka KommmuectBo wacos [Hara DNEeKTPOHHBIE

n/m Bcero Kontpombubie [Ipaktnyeckue H3YICHUA uuQposbie
paboThI paGoTHI o0pa3oBaTesbHbIC
pecypcbl
136 Pemenwue 3agad no Teme "[1oCTOSHHBIN 31eKTpHUUecKuii TOK" 1
137 O6o6mienne 1 cucremMaru3anus 3HaHui 1Mo TeMe "[locTosTHHBII 1

SJIEKTPUYECKUM TOK"
138 KontpomabHas padbora o teme "TIoCTOSHHBIN 2JEKTPUIECKUN TOK" 1 1

139 Dnextpuueckasi MPOBOJUMOCTD PA3IUYHBIX BEIIECTB. DJIEKTpUueckud Tok 1
B MeTajuiax. CBepXIpPOBOIUMOCTh

|

140 DnexTpudecKHii TOK B paCTBOPAX M PaCcIUIaBax JIEKTPOIUTOB. 3aKOHBI
®Dapages 17 IEKTPOIU3a

141 Dnextpuueckuil Tok B razax. [lnazma
142 Dnextpuueckuil Tok B Bakyyme. BakyymHbIe TpuOOpEI

1
1
143 DnexkTpuueckuil TOK B MOJYNPOBOJHUKAX 1
144 TlonynpoBOJHUKOBBIE TPHOOPHI 1

1

145 ®usnueckuii mpakTukyM 1o treme "M3Mepenue cuibl TOKa U HalpsDKEeHHs B
L[E€NH MOCTOSIHHOT'O TOKAa MPH MOMOILY aHAJIOTOBBIX U LIU(PPOBBIX
U3MEPUTENIbHBIX MPUOOPoB" 1M "3HaKOMCTBO ¢ LM POBOIi 1abopaTopueit
no usuke. [Ipumeps! u3Mepenust pU3NUECKUX BETUUMH IPU TOMOIIH
KOMIIBIOTEPHBIX JaTYUKOB"

146 dusnueckuii mpakTUKyM 1o Teme "M3yueHne HepaBHOMEpHOro ABWKeHus 1 1
C LENBIO ONPEETIECHUS MTHOBEHHOM cKopocTH"

147 ®uznueckuit npakTukyM no teme "M3mepenue ycKopeHus pu 1 1
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOM
mockocTn" nnm "McecnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU NPH
PaBHOYCKOPEHHOM JIBH)KEHUU"

148 dusnueckuii mpakTukyMm 1o reme "M3mepenune yckopeHus: CBOO0HOTO 1 1
nangeHus" wim "M3ydeHue aBUKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO"

149 ®wusznueckwmii npakTUKyM 1o TeMe "M3ydeHue nABuKeHus Tena 1mo 1 1



Ne Tema ypoka KommmuectBo wacos [Hara DNEeKTPOHHBIE

n/m Bcero Konrponsnsie IIpakrnueckue HU3YICHHA uuQposbie
paboThI paGoTHI o0pa3oBaTeIbHbIC
pecypcsbl

OKPYXHOCTH C IIOCTOSIHHOM 10 MOy It0 cKopocThio" min "MccnenoBanue
3aBUCUMOCTH I1€pHO/Ia O0paIlleHUs] KOHUYECKOI'0 MAasgTHUKA OT €ro
napameTpos"”

150 ®dusnueckuii mpakTukyM 1o teme "M3mepenne paBHOACHCTBYIOIIEH CHITBI 1 1
IpU JBHKEHUH OpycKa 1o HakJIoHHOH uiockoctu" unu "[IpoBepka
THIIOTE3BI O HE3aBUCHMOCTH BPEMEHH JIBUKECHHUS OpYyCKa 110 HAKIOHHOK
TUIOCKOCTH Ha 33JJaHHOE PACcCTOSTHUE OT €ro Macchl"

151 ®wuszuueckuit npaktukyMm no teme "MccnenoBanue 3aBUCUMOCTH CUIT 1 1
YIIPYTOCTH, BOSHUKAIOIINX B TIPYKUHE U PE3HHOBOM 00pa3Iie, OT UX
nedopmarun” unn "MzydeHne qBUKEHHS] CUCTEMBI TeJ, CBI3aHHBIX
HUTBIO, IEPEKUHYTON Yyepe3 JErkui 010Kk"

152 ®usnueckuii mpakTukyMm 1o teme "M3mepenne kodpduimenTa TpeHns mo 1 1
BEJIMYMHE yrJI0Boro koadduuuenta 3apucumoctd Frp(N)" nnu
"UccnenoBanue ABMKEHUSI OpyCKa MO HAKJIIOHHOM IIOCKOCTH C
nepeMeHHbIM Koa(pduienToM TpeHus" win "Mzyuenue IBIKEHUS rpys3a
Ha BaJly C TpeHHeM"

153 dwusnueckuii mpakTukyM 1o Teme "MccnemoBanue ycaoBUl paBHOBECHS 1 1
TBEPOrO TeJa, UMEIOIIET0 OCh BpaleHus" mwin "KoHcTpynpoBaHue
KPOHUITEMHOB M pacy€T cuil ynpyroctu" win "M3ydeHne yCTOM4nBOCTH
TBEPOrO TeJa, UMEIOIIETO MJI01aAb ONOpHI"

154 ®usnueckuii mpakTukyMm mno reme "M3mepenue umiyabca Tena mno 1 1
TOPMO3HOMY ITyTH" 1y "MI3MepeHune Cuilbl TATH, CKOPOCTH MOJIENN
AIIEKTPOMOOMIISE M MOIIHOCTH CUJIbI TSATH" WK "CpaBHEHHE U3MEHEHUS
MMITyJIbCa TeJla C UMITYJIbCOM CHiIbl" niH "MccnenoBanue coxpaHeHus
MMITyJIbCa MpU YIPyrom B3aumojeicTun" nimn "M3mepenue
KMHETUYECKON YHEPTUH Tejia MO0 TOPMO3HOMY IMyTH"

155 ®dwusnueckuii nmpakTuKyMm 1o teme "M3ydeHue nzorepmudeckoro nporecca 1 1
(peKoMeH0BaHO UCTIONIb30BaHUE HU(POBOIL Jaboparopun)" wiu



Ne Tema ypoka KommmuectBo wacos [Hara DNEeKTPOHHBIE

n/m Bcero Konrponsnsie IIpakrnueckue HU3YICHHA uuQposbie
paboThI paGoTHI o0pa3oBaTeIbHbIC
pecypcsbl

"U3yuenue nzoxopHoro nporecca” win "M3ydenue n3o6apHOro
npouecca" unu "[IpoBepka ypaBHEHUSI COCTOAHUS"

156 ®uznueckuit npakTukyMm no teme "M3mepenue yaenbHo# TemnoéMkocTu" 1 1
wiu "HMccnenoBanue nporuecca ocThiBaHus BelecTBa" win "Mccienopanue
aauabaTtHoro npouecca” uinn "M3ydueHrne B3aMMOCBSA3H SHEPTUU
MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS M TEMIIEPATypbl KUIICHUS
JKAOKOCTENR"

157 ®uznueckuit npakTukyM o teme "M3yueHune 3akoHOMepHOCTEN 1 1
ucnapenus xuaxkocreil" nwin "M3MepeHue yaeabHOM TEII0ThI I1JI1aBICHUS
napaa" win "M3yuenne cBOWCTB HACBIEHHBIX MapoB" win "M3Mepenue
a0COJIFOTHOM BJIQYKHOCTH BO3/IyXa U OIICHKA MACChI TapOB B MOMEIIEHUHN" .
N3mepenue ko3¢ puiirieHTa NoBepXHOCTHOTO HATSHKEHUS

158 dusnueckuii mpakTukyMm no reme "HabmnroneHue npeBpalieHus 3Heprun 1 1
3apsKEHHOT0 KOHJIEHCATOPA B SHEPTHUIO U3ITyYEHHS CBETOANOAA" WU
"N3yueHune nmpoTekaHus TOKa B LIETIH, COAEprKalIell KoHAeHcaTop" Uin
"PacnipenienieHre pa3HOCTH MOTEHUUAIOB (HaNpsyKeHUs ) IpU
MIOCJIE0BATENIBHOM COEJMHEHUH KOHIEHCATOPOB"

159 dusnueckuii mpakTukym no reme "MccnenoBanue cMeaHHOTO 1 1
COEeTMHEHUS pe3ucTopoB’ win "M3MepeHne yaenbHOro COnpoOTUBICHUS
npoBoHUKOB" iy "MccienoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaMpsHKEHU JIJ1s JTaMITbl HaKaIuBaHUs"

160 ®uznueckuit mpakTukyM 1o TeMe "HaburoieHne amekTposm3a’ wim 1 1
"N3mepenue 3apsaa ogHoBajgeHTHOro nona" mim "McecnegoBanue
3aBHCHUMOCTH COIIPOTUBJICHHS TEPMOPE3NUCTOPA OT TEMIIepaTyphl" HiIn
"CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH auona"

161 PesepBHbIil ypok. O000IIEHNE U CHCTEMAaTU3allNs 3HAHUN TI0 TeMe 1
"Kunemartuka"



Ne Tema ypoxka
/1

162 PesepBHbIi ypok. O000IICHNE U CHCTEMAaTU3alNs 3HAHUN TI0 TeMe
"Inaamuka"

163 PesepBHblil ypok. O6001I€HNE U CHCTEMAaTU3allls 3HAHUN IO TeMe
"Cratuka TBEpIO0TO Tena"

164 PesepBHEIi ypok. O000IICHNE U CHCTEMATU3AINS 3HAHUN TI0 TeMe
"3aKOHBI COXpaHEHUSI B MEXaHUKe"

165 PesepBHblil ypok. O60011I€HNE U CHCTEMAaTU3alls 3HAHUN TI0 TeMe
"OCHOBBI MOJIEKYJISIPHOKUHETUYECKON TEOpUH"

166 PesepBHEIi ypok. O000IICHNE U CHCTEMATU3ANS 3HAHUN TI0 TeMe
"Tepmonunamuka. TennoBble MalTUHBL"

167 PesepBHbIif ypok. O6001IEHIE U cCTEMAaTH3aLUs 3HAaHUH IO TeMe
"ArperarHsie coctosiHus BemectBa. dazoBbie nmepexoap"”

168 PesepBHEIi ypok. O000IICHNE U CHCTEMATU3AINS 3HAHUN TI0 TeMe
"OnexTpuueckoe noiue"

169 PesepBHbIif ypok. O6001IeHNE U cCTEMaTH3alus 3HaHUH 110 Teme
"TIoCTOSIHHBIN 2IEKTPUYECKUNA TOK"

170 PesepBHEIi ypok. O000IICHHE U CHCTeMAaTH3aIHs 3HAHHH 110 TeMe "Tokn
B Pa3JIMYHBIX cpenax”

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

11 KJIACC

No Tema ypoka

n/n

1 B3aHMO,Z[€I>'ICTBI/IC MNOCTOAHHBIX MArHUTOB U IPOBOAHHUKOB C TOKOM.
MaruutHoe nosie. ['unoreza Ammepa

KomnunuecTtBo yacoB

Bcero Kontpombubie [Ipaktnyeckue H3YICHUA

paboThI

170 8

paboThI

16

KomnunuectBo yacoB

Bcero Konrtpomnbabeie [Ipaktnyeckme H3YICHHA

paboThI

paboThI

[ara

[ara

DNEeKTPOHHBIE
1 poBbIe
o0pa3oBaTesbHbIC

pecypcsl

DIEeKTpOHHBIE
G poBbIe
o0Opa3oBaTenbHbIE

pecypcsl



/o

~N o o AW

(ee]

10
11
12
13
14
15

16
17
18
19
20
21
22

Tema ypoka

Bekrop marHuTHOM MHAYKUMU. [IpMHIMI CylIepno3UIIMA MAarHUTHBIX
nosiei. JIuHuM MarHUTHOM MHIYKUIHUH

MaruutHoe 1moJie MpoOBOJHUKA ¢ TOKOM. OmbIT IpcTeaa

Cuwiia AMnepa, e€ HanpaBJIeHUE U MOJYJIb

Pemenne 3agau

[Ipumenenue 3akoHa Amriepa. DIeKTPOU3MEPUTEIbHBIC TPUOOPHI

Cuna JlopeHua, e€ HampaBiieHre U MOJYJb. J[BrKeHNE 3apsyKEHHOM
YACTHUIIbI B OJJHOPOJTHOM MarHUTHOM I10JI€

Pemenue 3agau

Pa6ota cunsl Jlopennia

Pemenue 3agau

MaruuTtHoe nosje B BeuiecTse. eppoMarHeTuku, napa- u 1MaMarHeTUKU
OcHoBHbl€ cBOMcTBa (heppoMarueTukoB. [IpumeHenne peppomMarHeTHKOB
Pemenue 3amau nmo teme "Maraurzoe mose"

Penrenue 3amad mo teMe "MarautHoe 1one"

SIBneHne aneKTpOMarHUTHOM MHAYKIMU. [I0TOK BEKTOpa MAarHUTHOM
WHIYKIUU

OC nnaykuuu

3aKOH 2JEKTpOMarHuTHOM nHaykuuu dapanes

Buxpesoe anexrpudeckoe nosue. Toku Dyko

O/1C nHAYKIMY B IBUKYLIUXCSA TPOBOAHMKAX

Pemenue 3agau

IIpaBuno Jlenna

NuayktuBHOCT. KaTynika MHAYKTHBHOCTH B LIETIH ITOCTOSIHHOTO TOKA

Bcero Kontpoabnubie IIpaktudeckme H3YICHHA

R e N

N e e

KomnuuecTtBo yacoB

paboThI

paboThI

[ara

DNEeKTPOHHBIE
QpoBbIe
o0pa3oBaTenbHbIC

pecypcsl



/o

23
24
25
26
27
28

29
30

31
32

33
34
35
36

37

38
39

Tema ypoka

SBnenue camonnaykiuu. 1C caMonHyKIIuK

DHeprusi MarHUTHOTO TOJIS KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE OJIe
Pewenne 3anau

O0o001IeHre U CUCTeMaTH3alus 3HAHUN 110 TeMe "DIIeKTpoInHaMHUKa"
KonTponbHas pabota no teme "IiaexkTpoauHamMuka'

Konebarenbnas cucrema. CBoOOaHBIE KOeOaHus. ['apMoHueckue
KoseOaHus

Kunemarnueckoe u JUHAMHUYCCKOC OIIMCAaHHUC KoJIeOaTeIbHBIX ,I[BI/I)KeHI/Iﬁ

3HepFeTI/I‘{CCKOe OIIMCaHHC. BBIBOI[ JANHAMHUYCCKOI'o OIMMCaHusA
TapMOHHUYCCKUX KOJICOAHMH U3 UX OHEPTCTUYCCKOTO U KHHEMATHYCCKOT'O
OIIMCaHusA

Ammuintyna u ¢daza KonedaHui

[Tepuon u yactora kosnebanuit. [leproa ManbIx cBOOOHBIX KOIeOaHUH
MaTeMaTU4ecKoro MasTHuKa. [lepuosr cBOOOAHBIX KoJeOaHu
IIPY>KUHHOI'O MassTHUKA

3aryxaromue konebanus. BeinyxaeHHbIe KoneOanus. Pezonanc
ABTOKOJICOaH U
Pemenue 3amau

Ypok-koHpepenuus "MexaHnueckue KojaeOaHus B My3bIKaJIbHbBIX
WHCTpyMeHTax"

O0001eHne 1 cucTeMaTU3als 3HAHUI 110 TeMe "MexaHHdecKue
koneOanus"

OnexTpoMarHuTHeIe Konebanus. KoneGaTenbHbIN KOHTYP

®opmyna Tomcona. CBsi3b aMIUIUTYIbI 3aps/ia KOHAEHCATOPA C
aMIUTUTYAOH CHUJIBI TOKA B KOJIEOATEIIbHOM KOHTYpE

Bcero Kontpoabnubie IIpaktudeckme H3YICHHA

L el e

-

Nl

KomnuuecTtBo yacoB

paboThI

paboThI

[ara

DNEeKTPOHHBIE
QpoBbIe
o0pa3oBaTenbHbIC

pecypcsl



Ne Tema ypoka KommmuectBo wacos [ara DNEeKTPOHHBIE

/1 Bcero Kontpoabnubie IIpaktudeckme H3YICHHA uuQpoBbie
paboTHI paGoTHI oOpa3oBaTelbHbIC
pecypcsl
40 3axkoH COXpaHEHHUs YHEPTUHU B UICATBHOM KOJIeOaTeIbHOM KOHTYpE 1
41 3aryxarolue JIeKTPOMarHUTHbIE KoeOanus. BeiHy)IeHHBIC 1
3JIEKTPOMAarHUTHbIE KoJieOaHus
42 TlepemeHnHslii TOK. Pe3auctop u KoHJeHCATOP B LIEMIH IEPEMEHHOT0 TOKa 1
43 Karyuika "HAYKTUBHOCTH B LI€TIM IEPEMEHHOT0 TOKa 1
44 3akon Oma JUIsl SIEKTPUUYECKO 1IeTH ePEeMEHHOT0 TOKa 1
45 MOMHOCTh NePEMEHHOT0 TOKa. AMIUTUTYIHOE U ACMCTBYIOIIEEe 3HAUCHUE 1
CHUJIBI TOKA W HANPSKCHUS
46 Pe3oHAHC B AJIEKTPUUYCCKON IIETTH 1
47 Pemenue 3amaq
48 Wpneanwublif Tpanchopmatop. [IponsBoacTBo, nepenava u noTpedaeHne 1
AIIEKTPUUECKONW IHEPTUU
49 Dkojoruyeckue pucKH MpH MPOU3BOJCTBE 1eKTposHeprun. KynbTypa 1
UCTIOJIB30BaHUS DJICKTPOIHEPTHH B TOBCETHEBHOM KU3HU
50 Pemenue 3amau 1
51 Pemrenne 3agau
52 OO6oOmeHre 1 CUCTeMaTH3AIMS 3HAHUH 110 TeMe " DIeKTPOMarHUTHEIC 1
KoneOaHus"
53 MexaHHUYECKUE BOIHBI. XapaKTEPUCTHUKU MEXaHUYECKHX BOJIH 1
54 CgoiicTBa MEXaHHMUYECKUX BOJH 1
55 3Byk. XapaKTepUCTHKH 3BYKa 1
56 HudpasByk u ynprpas3sByk. lllymoBoe 3arpsizHeHIE OKPY>KaIOLIeH cpe/Ibl 1
57 Pemenue 3anau 1
58 DnexTpoMarHuTHBIEC BOJHBI. M3mydeHHne 3IeKTPOMarHUTHBIX BOJTH 1
59 DHeprus 3MeKTPOMarHUTHBIX BOTH. CBOWCTBA AJIEKTPOMATHUTHBIX BOJTH 1



Ne Tema ypoka KommmuectBo wacos [ara DNEeKTPOHHBIE

/1 Bcero Kontpoabnubie IIpaktudeckme H3YICHHA uuQpoBbie
paboTHI paGoTHI oOpa3oBaTelbHbIC
pecypcsl
60 Illxana 3EeKTPOMArHUTHBIX BOJIH. [IpMEHEHNE IIEKTPOMArHUTHBIX BOJIH 1
B TCXHHUKE U OBITY
61 IIpuHUMIBI paUOCBSI3U U TeNIeBUACHUS. Paguookarus. 1
DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY)KAIOIIEeH Cpe/Ibl
62 KonrponsHas padora o teme "Konebanus U BOJHBI" 1 1
63 Cgser. 3aKOH MPSIMOJIMHEHHOTO paCIPOCTPAHEHUS CBETA
64 Pemenue 3ama4 Ha MPUMEHEHUE 3aKOHA TPSMOJIMHEHHOTO 1
pacrpoCTpaHeHHUs CBETA
65 Orpaxenue ceta. [Imockoe 3epkano. Cepuueckoe 3epkaio 1
66 IIpenomienue cBera. AOCOMIOTHBIN U OTHOCUTENBHBIN MOKa3aTenhb 1

npesnomienus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenbHblil yromu
IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

67 Pemenue 3a1a4 Ha IPUMEHEHUE 3aKOHOB OTPAXKEHUS U MTPETOMIICHUS 1
CBeTa

68 Xon myueit B mpusme. Jucnepcust ceera. CroKHBIN COCTaB OEIIOTO CBETA. 1
LBet

69 JIunzbl. POKyCHOE pacCTOSTHUE U ONTHUYECKAs CUjla JTMH3BI 1

70 TIloctpoeHue n300paKeHUH B JIMH3AX U UX CHCTEMax. Y BeJIHMUEHHE JTHH3bI 1

71 Pemenue 3a/1a4 Ha MOCTPOEHUE U300pAKEHUI, TOTYyYaEMBbIX C TOMOIIIBIO 1
JIVH3

72 T'na3 xak ONTHYECKas CHCTEMa 1

73 Pemenue 3amad. [Ipenensl IpUMEHIMOCTH T€OMETPHUYECKON OTITHKH 1

74 CKOpOCTb CBETa U METOJIBI €€ U3MEPEHUS 1

75 Jlucmepcus cBeTa 1

76 UutepdepeHius cBera 1



Ne Tema ypoka KommmuectBo wacos [ara DNEeKTPOHHBIE

/1 Bcero Kontpoabnubie IIpaktudeckme H3YICHHA uuQpoBbie
paboTHI paGoTHI oOpa3oBaTelbHbIC
pecypcsl
77 KorepeHTHbIC HCTOUHUKH. Y CIIOBHS HAOIIIOJCHUS MaKCUMYMOB U 1
MHUHUMYMOB
78 Pemrenue 3agau 1
79 IlpumeHenue uaTephEpEHITUN 1
80 JIudpaxuus cBeta 1
81 MudpaxkuuonHas pemeérka. Y cloBrue HAOMIOACHUS ITIaBHBIX MAKCUMYMOB 1
82 Pemrenue 3agau 1
83 Ilonepeunocts cBeTOBBIX BOJH. [lonspusanus cBera 1
84 Pemenue 3amgau 1
85 (CBeroBbI€ ABJICHUS B IPUPO/IE 1
86 OO0oOmuieHne u cuctemMaru3alys 3HaHui no Teme "OnTuka" 1
87 KonrpomnbHas pabora no reme «OnTHka» 1 1
88 [I'paHuIIBI TPUMEHUMOCTHU KJIACCUUECKON MEXaHUKU. 3aKOHBI 1
AIIEKTPOAMHAMUKY M IPUHITUIT OTHOCHTEITBHOCTH
89 IlocTynarel CieMATLHOW TEOPUN OTHOCUTEILHOCTH 1
90 TIIpocrpaHcTBeHHO-BpeMeHHOMN HHTEepBail. [Ipeodpasosanwms Jlopenna. 1
Ycnosue npuuuHHOCTH. OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH.
3amMeieHre BPEMEHHU M COKPAIICHNE JITHHBI
91 DHeprusi ¥ UMITYIIEC PEISITHBUCTCKONW YaCTHIIHI 1
92 CBs3b MaccChl C SHEPTHEN U UMITYJILCOM PEISTUBACTCKOW YaCTHIIHI. 1
DHeprusi NoKos
93 PaBHOBecHOE TEIJIOBOE U3ITyYCHHE 1
94 3akon cmemeHus Buna 1
95 Tunoresa M. [lnanka o kBaHTax. @OTOHBI 1
96 Dwueprus U UMITYIIEC POTOHA 1



Ne Tema ypoka KommmuectBo wacos [ara DNEeKTPOHHBIE

/I Bcero Kontpoabnubie IIpaktudeckme H3YICHHA uuQpoBbie
padoThI paGoTHI o0pazoBaTellbHbIe
pecypcsl
97 ®otosdpdext. Onpitel A. I'. Cronerosa. 3akoHsl porodddexra 1
98 Vpasuenue DitHmrelHa 115 porodddekra. "KpacHas rpanumna"
dboTtodrdpdekra

99 Jasnenwue cBera. Onwithl I1. H. JIeOeneBa 1

100 BosHOBBIE CBOMCTBA YaCTHLI 1

101 Bounsl ae bpotins. JlnvHa BoaHbI e bpoitis u pazmepbl o01acTi 1

JIOKAJIM3aIMH ABIKYIICHCS YaCTHIIBI
102 KopnyckynsipHO-BOJTHOBOH Jyann3m 1
103 dudpakmus 3JeKTPOHOB HA KPUCTAIIIAX
104 Cneunduka m3mepenuii B Mukpomupe. CooTHOIEHUS HeonpenenéHaoctern 1

[eiizenbepra
105 Pemenue rpapuueckux 3aaau 1
106 Pemenne pacu€THbIX 3a7a4 1
107 KontponbHas pabota no remam: "OcnoBel CTO", "KopnyckyssipHo- 1 1
BOJIHOBOM JTyasin3m"
108 OmpITHI IO HCCIEIOBAHUIO CTPOCHUS aTroma. [imaneTapHast Mozenb aToMa 1
Pezepdopna
109 IToctynatel bopa 1
110 Bwuasl criektpoB. CHekTp ypOBHEH SHEprHH aTOMa BOJOPOa 1
111 CnoHTaHHOE U BBIHYKJCHHOE U3ITy4YeHHE CBETa 1
112 Jlazep 1
113 HyxmnonHnas mozensb aapa Ieiizenoepra-lBanenko. 3aps u MaccoBoe 1
yucno siapa. M3oronsl. PainoakTMBHOCTh
114 3akon pagmoakTUBHOTO pacnaaa. CBONCTBa HOHU3HPYIOIIETO U3ITYICHHUS. 1

BistHue paqnoakTUBHOCTH HA KUBbIE OpraHu3Msl. Jlo3umeTpus



/o

115

116

117

118
119

120

121

122

123

124
125

126

Tema ypoka

DHeprus CBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.
SAnepuble peakuuu. Saepusie peakTopsl. [Ipobiemsl yrpapiasieMoro
TEPMOSJIEPHOIO CUHTE3a. DKOJIOTUYECKUE aCIIEKThl Pa3BUTHUS SACPHON
SHEPreTUKU

MeTo/ibl perucTpaliiu U UCCIEIOBAHUS AJIEMEHTAPHBIX YACTHII.
DyHIaMEHTAIbHBIE B3aUMOAEHCTBUA. baprOHBI, ME30HBI U JIENTOHBI.
[Ipencranenue o CrangapTHOi Mojaenu. KBapk-TiirooHHAast MOJIEIb
aJpOHOB

®dusuka 3a npeaenamu CtangapTHord Mozenu. TéMHas MaTtepusi U TEMHas
sHeprus. EquHcTBO (hr3nueckoil kapTUHBI MUpa

Otanbl pa3BUTHS ACTPOHOMHUH. 3HaYEHUE aCTPOHOMUU

[TprMeHUMOCTH 3aKOHOB (PU3UKHU AJI 00BICHEHUS MPUPOIHI KOCMUYECKIX
00BbEeKTOB. METOIbI ACTPOHOMHUYECKUX UCCIIEOBAaHUMN

CoBpeMeHHbIE ONTUYECKUE TEJIECKOIbI, PaAHOTEIECKOIIbI,
BHeaTMoc(epHast aCTpOHOMUS

Bun 38é31H0r0 HeOa. Co3Be3naus, spKue 3BE3/1bI, MIIAHETHI, UX BUANMOE
IIBIDKEHUE

Conneunas cucrema. Connue. ConHeyHast akTUBHOCTb. VICTOUHMK 3HEprun
ConHua u 38€31

3BE3/1bI, UX OCHOBHBIE XapaKkTepUCTUKU. [luarpamMma "crieKTpaabHbIN Kjacc
— CBETUMOCTBR"

3Be3/1bI IVIaBHOW MOCJIEI0BATEIbHOCTH

Bryrpennee ctpoeHune 38€31. COBpeMEHHBIE ITPEACTABICHUS O
IIPOUCXOXKAECHNH U 3BoItoLMu CoslHIA U 3BE3]T. DTalbl )KM3HU 3BE3]

Mieunsiii [1yre — Hama I'amaktuka. Tunel ranaktuk. Y€pHsle AbIPHI B
AIpax TaJaKTUK

Bcero Kontpoabnubie IIpaktudeckme H3YICHHA

1

KomnuuecTtBo yacoB

paboThI

paboThI

[ara

DNEeKTPOHHBIE
QpoBbIe
o0pa3oBaTenbHbIC

pecypcsl



Ne Tema ypoka KommmuectBo wacos [ara DNEeKTPOHHBIE

/I Bcero Kontpoabnubie IIpaktudeckme H3YICHHA uuQpoBbie
padoThI paGoTHI o0pazoBaTellbHbIe
pecypcsl
127 Bcenennas. Paciiupenue Beenennoii. 3akon Xa66ma. Teopus bonbioro 1
B3pbIBa. PeTMKTOBOE M3ITyYeHHE

128 MacmrabHas cTpykrypa Beenennoil. Meraranaktuka 1

129 Hepeménnbie mpoOieMbl aCTPOHOMHH 1

130 ®wusznueckuit npaktukyMm mo teme "MccnenoBanue MarHuTHOTO MOJIS 1 1

NOCTOSTHHBIX MarHUTOB" i "HccrieqoBanue cBOiCTB heppoOMarHeTuKoB"
nn "HccnenoBanue AeMCTBUS TOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM"

131 ®wuszuueckuit npakTukyM no teme "M3mepenue cuiibl Amiepa" win 1 1
"N3y4yeHue 3aBUCUMOCTH CUJIbI AMIlepa OT cujibl Toka" win "Onpenenenue
MarHUTHOM MHIYKIIMN Ha OCHOBE U3MEPEHHs CUiibl AMmiepa”

132 ®usnueckuii mpakTukyMm no teme "MccnenoBanue siBiIeHUs 1 1
AIIEKTpOMarHuTHOW MHAYKIMK" min "OnpeneneHne MHAYKIIUU BUXPEBOTO
MarHuTHOTO MO

133 dusnueckuii npakTukyMm no teme "MccnenoBanue sBiaeHUs 1 1
camouHAykIuu" mwin "COopka MOJIETH JIEKTPOMAarHUTHOTO TeHepaTopa”

134 ®wusuueckuii mpakTUKyM 1o TeMe "M3Mepenue nmeproaa cBOOOTHBIX 1 1
KOJIEOAHUN HUTSHOTO U MPYXUHHOTO MassTHUKOB"

135 ®usnueckuii mpaktukym no reme "[IpeodpasoBanue 3Hepruu B 1 1
NPYKNHHOM MasiTHUKeE"

136 dwusnueckmii MpakTUKyM 110 TeMe "MccnenoBanne nepeMeHHOTO TOKa 1 1
qyepes MOCIeA0BATENbHO COEIMHEHHBIE KOHAEHCATOP, KaTyIIKY U
pesuctop" unu "MccnenoBanue paboThl HCTOYHUKOB CBETA B IETTH
MepeEMEHHOT0 ToKa"

137 ®usnueckuii mpakTUkyM 1o teme "M3yueHne napameTpoB 3ByKOBOM 1 1
BOJIHBI"
138 dwusnueckuii npakTUKyM 1o TeMe "M3Mepenne mokaszaTess mpeIoMICHHs 1 1

crexia" win "[lonyuenne n300pakxeHus! B CUCTEME U3 TUIOCKOTO 3epKajia 1



Ne Tema ypoka KommmuectBo wacos [ara DNEeKTPOHHBIE

n/m Bcero Konrponsusie Ilpaktuueckue H3YICHUA uuQpoBbie
paboThI paGoTHI o0pa3oBaTenbHbIC
pecypcsl
JIUH3bI"
139 ®usnueckuii mpakTukym 1o teme "VccrienoBanue 3aBHCUMOCTH 1 1

(OKYCHOTO pacCTOSIHUS OT BEIIECTBA (HA MPUMEPE JKUAKHUX JIMH3)" WIN
"N3mepenune pOKyCHOTO pacCTOSIHUS PACCEHBAIOIINX JTHH3"

140 ®usnueckmii mpakTukyMm 1o teme "Habmronenne nudpaxmmn, 1 1
uHTepdepeHIy 1 moJsipu3anuy ceera”

141 ®wuznueckuit npakTukyM no teme "OrnpeneneHue UMITYJIbca U SHEPTUH 1 1
PEISTHBUCTCKHUX YacTHUIl (TI0 (hoTOrpadusiM TPEKOB 3apsHKEHHBIX YaCTHIL B
MarHuTHOM noie)"

142 ®usnueckuii mpakTukyMm no reme "M3mepenue nocrossHHo# Ilnanka Ha 1 1
ocHoBe uccienoBanus Gororddexra” unu "VMccnenoBanrue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAMO/ OT HamnpsikeHus"

143 dusnueckuii mpakTukym no reme "MccnenoBanue cnekTpa pazpeskeHHoro 1 1
aTOMapHOT0 BOJOPOJIa U U3MEpeHne noctositHHon Pundepra”

144 ®uznueckuit npaktukyM no teme "HcecnenoBanue paguoaktuBHoro ponac 1 1
UCMOJIb30BaHUEM Jo3uMeTpa" min "M3ydyeHne noriouieHus 6eTa-4acTHil
ATFOMHAHHAEM"

145 ®uznueckuit npakTukyM no teme "Habmronenus 3B€3aH0r0 Heba 1 1

HEBOOPYXEHHBIM I'JIa30M C HCIIOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIIOKEHUM
JUTSL OIIPEIEIICHUS MT0JIOKEHNS HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/11s1 CEeBEPHOT0 NOIylapus U pKUe 3BE3/1b1" WIH
"Habmronenus B Teneckon JIyHbl, TUIaHET, TYMaHHOCTEH U 3BE3/IHBIX
CKOIUIEHUH"

146 OO0oOmieHue u cucreMaTu3ays 3HaHui. Poib GU3UKM 1 acCTpOHOMHHU B 1
SKOHOMUYECKOU, TEXHOJOTUYECKOM, COIIMAIBHON U ATHYECKON cepax
JeATEIbHOCTH YeIOBEKa

147 OO6oOmienue u cucreMaru3anus 3HaHui. Poitb U MecTo Pu3uKH 1 1
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149
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151
152
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154

155
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157
158

159

160
161

162

Tema ypoka

aCTPOHOMHUHU B COBPEMEHHOM HAay4YHOHN KapTUHE MUpa

O06o06menne u cuctemMaru3aus 3HaHui. Ponib pusnyeckoit Teopun B
(bopMUpOBaHUY MTpECTaBICHHH O (GU3NUECKON KapTUHE MUPA, MECTO
(¢u3nYeCcKOi KapTUHBI MUpa B O0ILEM PsIly COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX [IPEACTABICHUN O TIPUPOJIE

O0600611IeHMEe U cucTeMaTH3anus 3Hanui no treme "Kunemaruka"
O0600611IeHMEe U cucTeMaTH3anus 3Hanui no treme "Kunemaruka"
O0o00mIcHrEe U cHCTeMaTH3alus 3HaHui 110 TeMe " [lunamuka"
O06o06menue u cucreMatusanus 3HaHui mo teme "Cratuka TBepaoro tena'

O06o0011eHre U cucTeMaTH3alus 3HaHU| 110 TeMe "3aKOHbI COXPaHEHUS B
MexaHuke"

O060061mieHre u cucreMaTu3anus 3HaHui 1o teme "OCHOBBI MOJIEKYJISIPHO-
KMHETU4YeCKOU Teopun”

O06o01mieHne u cucTeMaTu3anus 3HaHui o teme "TepMoanHaMHKa.
TemmoBeie MamuHbBL"

O06o0menre 1 cucTeMaTr3aIs 3HaHUI 10 TeMe " ATrperaTHble COCTOSTHHS
BeniecTBa. Pa3zoBble NEPEXOAbI"

O06o01IeHne U cucTeMaTu3anus 3HaHU| 1o TeMe "DIeKTpudeckoe momne"

0O0001menue u cucreMaTusanus 3HaHuil oo teMe "TlocToAHHBIN
ANEKTPUYECKUNA TOK"

O06o0menne 1 cucTeMaru3alus 3HaHui Mo TeMe "TOoKHu B pa3IuaHbIX
cpemax”
O00011IeHrE U cUCTEMATU3AaLMs 3HaHUI 10 TeMe "MaraurtHoe moJie"

PesepBHblit ypok. O00011I€HNE U CUCTeMaTH3alMs 3HaHUH 110 TemMe
"DneKkTpoMarHuTHasi MHIyKIus"

PesepBHbIil ypok. O000IICHNE U CHCTEMAaTH3allus 3HAHUH 10 TeMe

Bcero Kontpoabnubie IIpaktudeckme H3YICHHA

N

[EEN

-

KomnuuecTtBo yacoB

paboThI

paboThI

[ara

DNEeKTPOHHBIE
QpoBbIe
o0pa3oBaTenbHbIC

pecypcsl



Ne Tema ypoka KommmuectBo wacos Hara DNEeKTPOHHBIE

/I Bcero Kontpoabnubie IIpaktudeckme H3YICHHA uuQpoBbie
padoThI paGoTHI o0pazoBaTellbHbIe
pecypcsl
"MexaHuueckue kojaeOaHus"
163 PesepBHEIi ypok. O000IICHHE U CHCTEMATH3AIHS 3HAHHUIA 110 TeMe 1
"DneKTpOMarHuTHbIE KoeOaHus "
164 Pe3epBHbIil ypok. O6001IEHNE U CHCTEMAaTU3allls 3HAHUN TI0 TeMe 1
"MexaHnyecKkue 1 3J€KTPOMarHuTHbIE BOJIHbBI"
165 PesepBHEIi ypok. O000IICHNE U CHCTEMAaTU3AINS 3HAHUN TI0 TeMe 1
"Onruka"
166 PesepBHbIil ypok. O6001I€HNE U CHCTEMAaTU3allls 3HAHUN TI0 TeMe 1
"OcHossl CTO"
167 PesepBHEIi ypok. O000IICHNE U CHCTEMATU3AINS 3HAHUN TI0 TeMe 1
"KopnyckynsipHO-BOJIHOBOM Ayannu3m"
168 PesepBHbIif ypok. O6001IeHNE U cCTEMaTH3alus 3HAaHUH 1O TeMe 1
"®uznka aroma"
169 PesepBHEIi ypok. O000IICHNE U CHCTEMATU3AINS 3HAHUN TI0 TeMe 1
"®u3nKa aTOMHOTO pa U JIEMEHTapHbIX YacThll"
170 PesepBHbIif ypok. O6001IEHIE U CHCTEMAaTH3alUs 3HAHUH IO TeMe 1
"OnemMeHThl acTpOPU3UKHN"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVIAA YYEHUKA



METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



