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IHHOACHUTEJIBHASA 3AIIMCKA

[MporpamMma mo ¢usuke Ha ypoBHe cpedHero ooOmiero oOpa3oBaHHs pa3padOTaHa Ha OCHOBE
MOJIOKEHUH ¥ TpeOOBaHWIA K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHONH MPOTpPamMMEl,
npencraBieHHEIX B PI'OC COO, a Takxke ¢ yaéroMm QeaepanbHOi paboderd mporpaMMbl BOCIUTAHUS U
Konnenmum mpenogaBanuss ydeOHOoro mpeamera «®Dus3mka» B 00pa3oBaTENbHBIX OpPTaHH3AIMIX
Poccwuiickoit @enepannu, peann3yoniX OCHOBHBIE 00pa30BaTEIbHbIE POTPAMMBL.

IIporpaMma mo ¢u3uke ompenenseT 00s3aTeNbHOE MPEIMETHOE COIEp)KaHWe, yCTaHABIMBAET
PEKOMEHIYEMYIO IIOCIIEOBATEIEHOCTh W3YyUEHUS] TE€M W pa3liesioB Y4eOHOrOo TpeaMera C y4ETOM
MEXXTIPEAMETHBIX U BHYTPHIIPEIMETHBIX CBSI3€H, IOTUKHA y4eOHOTO TpoIiecca, BO3PACTHRIX 0COOEHHOCTEH
oOygatonuxcs. [IporpamMma mo ¢u3nke maéT MpeacTaBICHUE O IENX, COAEPKaHUH, OOIIel CTpaTernu
oOydeHus, BOCIHUTAHUS W DPa3BUTHA OOYyYAIOMIMXCS CpeAcTBaMu ydeOHoro mpeamera «QDu3mka» Ha
yTrayOIEHHOM ypOBHE.

WM3yuenne kypca ¢(m3mkm  yrayOn€HHOTO  ypOBHS — TO3BOJSIET  peaiM30BaTh  3ajadd
mpohecCHOHANPHON OpHEHTAIlNH, HAMpaBleHO Ha CO3JaHUEe YCIOBUN IS TIPOSIBICHUS CBOHX
WHTEIUICKTYaIbHBIX M TBOPYECKUX CHOCOOHOCTEH KaKIbIM O0yYaIOIIMMCS, KOTOPbIE HEOOXOTUMBI s
MIPOJOJDKEHUST 00pa30BaHMS B OPTaHU3ANUAX MPOGECCHOHANBHOTO 00Pa30BaHMUS 10 PA3NHYHBIM (DH3HKO-
TEXHUYECKUM H HHXCHEPHBIM CIIETIHATBHOCTSIM.

B mporpamme 1o ¢u3smke onpenensroTcs IIaHUPyeMble pe3yNbTaThl OCBOCHHUS Kypca (MUKW Ha
YpOBHE CpeaHero oOIIero 00pa3oBaHus: IHIYHOCTHBIC, METAPEAMETHBIE, TpeIMeTHRIE (Ha yrryOIEHHOM
ypoBHe). HayuHO-MeToqonmoruveckoii OCHOBOWM sl pa3pabOTKu TpeOOBaHWKW K JHUYHOCTHBIM,
MeTanpeAMETHBIM U TIPEIMETHBIM pe3yibTaTaM OOYYaroIIUXCs, OCBOMBIIKX MpOTrpamMMy 1o (u3mke Ha
ypoBHE cpemHero olmiero o0pa3oBaHus Ha YriTyOJIEHHOM YPOBHE, SBISIETCS CHCTEMHO-IESTeIbHOCTHBINA
MOJIXO/I.

[MporpaMma mo (pu3MKe BKIIOYACT:

TUTaHUPYEMBIE PE3YJbTaThl OCBOCHHUSI Kypca (HM3MKH Ha YriyOJNEHHOM YpOBHE, B TOM 4YHCIC
MPEeIMETHBIE PE3YJIBTATHI M0 T'0JIaM 00YUYCHUS;

conepkanue yuebHnoro npeamera «Puznkay mo rogaMm o0ydeHHs.

[MporpaMma mo ¢u3MKEe WMEET MPUMEPHBI XapaKTep M MOXET ObITh HCIIONh30BaHA YUUTEISIMH
(U3KKH JUIS COCTABJICHUS CBOMX Pa0OYUX IPOTrpamMM.

[MporpamMMa mo (u3MKEe HE CKOBBIBAET TBOPUYECKYIO WHHIMATHUBY YYUTENEH W MpPEAOCTaBISET
BO3BMOXXHOCTH I peain3alilii pa3jIu4YHbIX METOJUYCCKUX IIOAXOAO0B K IIPCIIOJaBaHUIO (1)I/ISI/IKI/I Ha
yIayGIE€HHOM YpOBHE MPH YCIOBUHU COXPAaHEHHsI 00s13aTeIbHON YacTH CoAepKaHus Kypca.

Ou3nka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MNPUPOJBI, BBICTyNas B KayecTBE y4eOHOTro
mpeaMeTa B IIKOJE, BHOCHT CYIICCTBEHHBIM BKJIaJ B CHCTEMY 3HaHUH 00 OKpYXarolleM MHpE.
IkoneHBIH Kypc (QU3MKH — CHCTEMOOOpa3yIONIMK JJIsi €CTECTBEHHO-HAYYHBIX YUEOHBIX NPEIMETOB,
MOCKOJIbKY (PU3UUECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SABJICHUM, U3y4aeMbIX XUMHUEH, OMOIOTHEH,
¢usnyeckoii reorpaduecii u actpoHomueit. Vcnosb30BaHNe U aKTUBHOE TPUMEHEHUE (PU3UUCCKUX 3HAHMIM
OTIpPENIeNIWIIO  XapakTep W OypHOE pa3BUTHE pPAa3HOOOpPA3HBIX TEXHOJOTMH B chepe DHEPreTHKH,
TpaHCIIOpTa, OCBOCHUA KOCMOCA, MOJYUYCHHA HOBBIX MAaTCpHaJIOB C 3aJaHHBIMU CBOMCTBaMH. H3y‘-IGHI/Ie
(GU3NKKM BHOCHT OCHOBHOM BKIaJg B (OpPMUpOBaHHME €CTECTBEHHO-HAyYHOH KapTHHBI MHpa
oOyyaromerocs, B QOpMUPOBaHUE YMEHHUI PUMEHSATh HAYYHBIH METOJ TIO3HAHUS [IPH BHIMIOJIHEHUH UMH
y4eOHBIX HCCIEIOBAHHMN.

B ocHoBy Kypca (pu3uku Ha ypoBHE cpefHero o0miero o0pa3oBaHus MOJIOKEH PSAA HUACH, KOTOPbIE
MOYKHO paccMaTpUBaTh KaKk MPUHIMIIBI €T0 MOCTPOCHUSI.

Hoesa uenocmnocmu. B COOTBETCTBUM C HEW Kypce SIBISIETCA JIOTHUECKH 3aBEpPIIEHHBIM, OH
COIECP)KUT MaTepuall U3 BCEX pa3leNnoB (DM3MKM, BKIIOYAET KaK BOIMPOCH KIACCHYECKOH, Tak M
COBpPEMEHHOH (PHU3HKH.



Hoen cenepanuszayuu. B cooTBeTcTBHM ¢ HEil Marepuan Kypca (U3MKH OOBEOIUHEH BOKPYT
¢usnueckux Teopuid. Bemymum B Kypce sBisieTcs (GOpMUpOBaHHE MPEACTABICHHH O CTPYKTYpPHBIX
YPOBHSIX MaTEpHH, BEILIECTBE U IOJIE.

Hoea zymanumapuzayuu. EE peanuzaius mnpeArnosaraeT HUCHOIb30BaHUE T'yMaHUTapHOTO
noTeHnyana Gpu3ndeckoil HayKu, OCMBICTICHUE CBSI3U Pa3BUTHS (U3UKHU C Pa3BUTHUEM OOILECTBA, a TAKKE
C MHUPOBO33PEHYECKUMH, HPABCTBEHHBIMHU M 9KOJIOTMYECKUMH MPOOIEMaMHU.

Hoea npuknaonou nanpasnennocmu. Kypc ¢usuku yriayOn€HHOro YpOBHS Mpennojaract
3HAKOMCTBO C HIMPOKUM KPYrOM TE€XHHUYECKHX W TEXHOJIOTHYECKUX MPUIOKEHUH W3yYEHHBIX TCOPUH M
3akoHOB. [Ipu 3TOM paccMaTpuBarOTCs Ha ypoBHE OOIMIMX MPEACTaBICHUH M COBPEMEHHBIE TEXHUUECKHUE
YCTPOMCTBA, U TEXHOJIOTHH.

Hoea IKonozuzauyuu  peanuzyercss TOCPEICTBOM  BBEIACHHS  DJEMEHTOB  COJACPIKAHHA,
MOCBAMIEHHBIX SKOJOTMYECKUM TpoOieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKU H
TEXHOJIOTHH, a Takke OOCYXIeHHS MpobjeM paluOHAILHOIO MPUPOIONOIB30BAHUS M SKOJIOTUYECKOH
0e30MmacHOCTH.

OcBoeHne cojepkaHUsl MPOTpaMMbl MO (HU3UKE JODKHO OBITh TOCTPOSCHO Ha MPUHIHMIAX
CHUCTEMHO-JICSTeTIbHOCTHOTO Toaxofa. st ¢Gu3uku peanu3anusi STHX TNPUHIUIOB Oa3upyercs Ha
WCIIOJIb30BaHUN CaMOCTOSITEIBHOTO SKCIEPUMEHTa KaK MOCTOSHHO JeicTByromero (akropa yueGHOro
nporecca. s yrayOn€HHOTO YPOBHS — 3TO CHCTEMa CaMOCTOSITEIILHOTO YUEHHYECKOrO IKCIIEPUMEHTA,
BKITIOYAIONIETO (PPOHTANBHBIE YYEHHYECKUE OTBITHI NMPH W3yYCeHHH HOBOTO MaTepHaia, JJabopaTopHbIC
paboTel W paboOThl MpakTUKyMa. [Ipm 3TOM BO3MOXKHBI JIBa CIOCO0a peaiau3amud (U3UIECKOTO
MpakTHKyMa. B mepBoM ciydyae mpakTHKyM mpoBoguTcs 6o B koHme 10 m 11 kiaccos, aubo mocie
MIEPBOTO M BTOPOTO TMOJYTOAWNA B KaXKIOM M3 3TUX KiaccoB. BTopoit crmocod — 310 mHTErpamus padoT
NPaKTUKyMa B CHUCTEMY JIAOOpaTOpHBIX padOT, KOTOpbIE MPOBOIATCA B IPOLECCe HM3YyUEHHs pasnerna
(remer). Ilpu 3ToM mox paboTaMu NMpPakTUKyMa MMOHUMAETCS! CaMOCTOSITEIbHOE HCCIEJOBAaHHE, KOTOPOE
MPOBOJMTCS 110 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BHa O€3 MOMIaroBoil HHCTPYKLIUH.

B mporpamme mo ¢Qusmke cucTeMa YYEHHYECKOTO JSKCIIEPHMEHTa, JabopaTopHBIX paboT u
NPaKTUKyMa IPEACTAaBICHA EAMHBIM IepeyHeM. BbpIOOp TeMaTHUKH A 3THX BHUAOB YYCHHYECKHX
NPAaKTUYECKUX paboT OCYILIECTBIAETCS y4YacTHHUKaMHM O0pa3oBaTENIbHOIO IpoLecca HCXOAs W3
0COOEHHOCTEH TTOYPOYHOTO IDIAHUPOBAHUS M OCHaIeHHs kabuHeTa ¢usuku. 1lpu aTtom obecrieunBaercs
OBJIa/IcHUE OOYYaIOLIMMUCS YMEHHSMHU INPOBOIUTH NPSIMbIE M KOCBEHHBIE HM3MEPEHUS, MCCIEIOBAHUS
3aBUCUMOCTEN (PU3NUECKUX BETUYUH U IOCTAHOBKY OIBITOB I10 IIPOBEPKE NPEATI0KEHHBIX THIIOTES.

Bonbmioe BHUMaHUE ynenseTcsl PELICHUIO PacyETHBIX M KadecTBEHHbIX 3anad. [Ipu stom s
pacu€THBIX 3aJad MPHOPUTETOM SIBIISIOTCS 3a/aud C SIBHO 3aJaHHOM M HESBHO 3aJaHHOU (U3MUYECKON
MOJIEJIBIO, TO3BOJISIOIINE MPUMEHSITh W3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO paszeia
Kypca, Tak W HWHTErpUpyd INpUMEHEHHWE 3HAaHUH W3 Pa3HBIX pasnenoB. s KaueCTBEHHBIX 3a/ad
NPUOPUTETOM SIBJISIFOTCS 3aJaHMs Ha OOBsICHEHHE/TIPEACKa3aHue NPOTEKaHUsl (PU3MUYECKHX SIBICHUH M
NPOLIECCOB B OKPY’KaIOLIeH >KU3HH, TpeOyromue BeIoopa GU3NIECKOW MOAETH AJIsl CUTyallu MPaKTHKO-
OPUEHTUPOBAHHOIO XapaKTepa.

B cootserctBum ¢ tpedoBanusmu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY 00€CIeueHHIO
y4eOHOro mpoiecca Kypce (QU3MKU yriayOJIEHHOTO YPOBHS Ha YPOBHE CpeIHEro ooiiero oOpa3oBaHUs
JIOJDKEH M3y4aTbCs B YCJIOBHSX NPEIMETHOro KkaOuHera. B kaOuHeTe (U3MKM JIOJDKHO OBITh
HeoOxonuMoe nabopaTopHoe OOOpYAOBaHME /ISl BBIIOJNHEHHS YKa3aHHBIX B IMPOrpamMMe MO (QHU3HKe
YYEHHYECKHX OIBITOB, Ja0OpaTOpHBIX paboT W paboT MpakTHKyMa, a TaKkKe JAEMOHCTPAIOHHOE
obopymoBaHue.

JemoHcTpaimonHoe obopyaoBaHue (GpOpMUPYETCs B COOTBETCTBHH C TPUHIIMIIOM MHUHHMAIBHOM
JIOCTATOYHOCTH M O0ECHeurBaeT IMOCTAHOBKY IIEPEUUCICHHBIX B MporpaMMe 1O (DHU3WKE KIFOYEBBIX
JIeMOHCTpaHI/Iﬁ I HUCCIICJOBaAHUA HN3y4acMbIX SIBIICHUM u IIpOoLECCOB, OMITUPHUYECKUX u
(i)YH}IaMeHTaHBHBIX 3aKOHOB, UX TCXHHYCCKHUX HpI/IMeHeHHﬁ.

JlaboparopHoe oOopynoBaHHE JJIsl YYCHHYECKUX TNPAKTHUECKHX pPadoT (opMmMHpyeTcst B BUC
TEMAaTUYeCKUX KOMIUICKTOB M OOecleYnBaeTcs B pacu€Te OJHOrO KOMIUIEKTa Ha JIBYX OOYYaIONIMXCA.



TemaTHuecKue KOMIUIEKTHI JIAOOPaTOPHOTO 000pYAOBaHUS IOJDKHBI OBITH MOCTPOSHBI HA KOMILIEKCHOM
WCIIOJIb30BaHUU aHAJIOTOBBIX U IIU(POBBIX MPHOOPOB, a TAKXKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BUJIe HU(PPOBBIX J1aOOPATOPHH.

OCHOBHBIMH LIEJISIMU M3Yy4eHHsI (DU3UKU B 0011[eM 00pa30BaHUU SIBISIOTCSL:

¢dopMHupoBaHNEe HMHTEpeca W CTpEMIIEHHs OOy4arolMXcsi K HayYHOMY HW3YYEHHIO MPUPOJBL,
Pa3BUTHE UX MHTEIUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

pasBUTHE TIPEJCTABICHUNA O HAYYHOM METOZAE MO3HAHWA M (HOPMHUPOBAHUE HCCIIEIOBATENHCKOTO
OTHOLICHHUS K OKPY KAIOLINM SIBIICHHSIM;

(opMHUpOBaHKE HAYYHOTO MHPOBO33PCHUS KaK pe3ysibTara U3y4eHUs] OCHOB CTPOCHUSI MaTepUH U
(byHAaMEHTaIbHBIX 3aKOHOB (PU3UKY;

(dbopMHupOBaHNE YMEHHH OOBACHATH SBJICHUS C MCIOJIB30BaHUEM (DM3NUECKUX 3HAHWN M HAYYHBIX
JI0Ka3aTeNbCTB;

¢dbopMHupOBaHNE NpeNCTaBICHUH O ponud (PU3MKHM ST Pa3BUTHs JAPYTMX ECTECTBEHHBIX HAayYK,
TEXHUKHU U TEXHOIOTUH;

pasBUTHE MPEJCTAaBICHUN O BO3MOXHBIX cepax Oyaymiedl mpodeccHoHalbHON MesTEeIbHOCTH,
CBSI3aHHBIX C (PU3HMKOM, MOArOTOBKA K JabHEWIeMy 00y4eHHIO B 3TOM HarpaBiCHHH.

JocTwkenne 3TUX 1eneld oOecrieunBaeTcsl pelieHreM CIeIyomuX 3a/ad B Mpolecce H3ydeHHs
Kypca (pH3uKH Ha ypOBHE CpelHero o0miero o0pa3oBaHusl:

npruoOpeTeHne CUCTEMBI 3HAHWH 00 OOImMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUSX,
BKIIIOYAsi MEXaHUKY, MOJCKYISIPHYIO (DU3UKY, DIEKTPOIWHAMUKY, KBAaHTOBYIO (M3UKYy U DIIEMEHTHI
acTpoU3NKH;

¢dbopMHUpOBaHHE YMEHHH NPUMEHATh TEOPETUUECKHE 3HAHUS Ul OOBSCHEHHS (U3UUECKUX
SBJICHUH B IIPUPOC U IS NPUHSITHS NPAKTHUECKUX PEIICHUH B IIOBCEIHEBHOMN KHU3HU;

OCBOCHHE CIIOCOOOB peIIeHHs PAa3IUYHBIX 3a[4ad C SIBHO 3aJaHHOM (hU3NYECKOI MOIeIbIo, 3a/1a4,
MOJPa3yMEBAIOLINX CAMOCTOSATENbHOE CO3anue (PU3NIECKOil MOseNIn, ajeKBaTHOW YCIOBUM 3a]1aud, B
TOM YHCIIE 33724 HH)XEHEPHOT'O XapaKTepa;

NOHUMaHUuEe (U3NYECKUX OCHOB W MPUHLIMIIOB JCHCTBHS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHUX MPOLECCOB, UX BIMSHUS HA OKPYKAIOLIYIO CPeay;

OBJIQJICHUE METOAAMH CaMOCTOSATEJBHOIO IUIAHMPOBAHMS W HPOBEOCHHA  (U3UUECKUX
9KCIIEPUMEHTOB, aHAJIU3a U MHTEPHNpeTaluy MH()OpMAINHU, ONPENeIIEHUs TOCTOBEPHOCTH IOJIyYEHHOTO
pe3yibTarta;

CO3laHHE YCJIOBUH JJIs1 pa3sBUTHA YMEHHH IPOEKTHO-HCCIIENOBATEIbCKOH, TBOPYECKOM
JesITeIbHOCTH;

pasBUTHE HHTEpeca K cepaM MpodhecCHOHANBHON ASITENbHOCTH, CBSI3aHHOM ¢ (PM3UKOH.

B cootBerctBun ¢ tpeboBanmsiMu PI'OC COO yrnyOnéHHbI ypoBeHb H3y4YEHHs Y4eOHOTO
npeamera «®dusnka» Ha ypoBHE cpeaHero oOmero o0pa3oBaHHs BbIOMpaeTca O00yJarOLIMMMUCH,
TUTAaHUPYIOLMMHU TPOJIODKEHHE 00Pa30BaHMs 10 CTIEHUATIBHOCTAM (PU3HUKO-TEXHHYECKOTO MTPOGHIIS.

Ha wsyuenue ¢wmsuku (yrayOn€HHBI YpOBEHb) Ha YpPOBHE CpEIHETO OOIero oOpa3oBaHUs
otBoautcs 340 gacos: B 10 kmacce — 170 gacoB (5 yacoB B Henenro), B 11 kimacce — 170 gacos (5 9acoB B
HEJISIIO).

[Mpeanaraemelii B mporpaMMe 1o (QU3MKE IEpedYeHb JIa0OPAaTOPHBIX M IMPAaKTHYECKHX paboT
SBIISIETCS. PEKOMEHIOBAHHBIM, YUYHTENb JejaeT BBIOOP MpPOBEIEHHs Ja0opaTopHBIX pabOT U OMBITOB C
y4€TOM MHAMBUIYAIBHBIX OCOOCHHOCTEH 00yYarOIIXCSl.



COJEPXAHUE OBYYEHUSA
10 KJIACC

Pasznen 1. Hayunblii MeTOa MO3HAHMS IPUPOBI.

Ousnka — ¢yHIAMEHTanbHas Hayka O mpuponae. HayuHelii MeToj IO3HAHUS W METOMBI
WCCIIeIOBaHUS (PM3UUECKUX SBICHHA.

DKCHepUMEHT U TEOpHs B MpoIiecce Mo3HaHus Mpupoasl. Habmoaenre u SKCiepuMenT B U3HKe.

Crioco0bl m3MepeHus (U3NIECKUX BEIUYMH (aHAJIOTOBBIC U ITU(GPOBLIC H3MEPHUTEIBHBIE IPUOOPHI,
KOMITbIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[NorpemrHocTy U3MepeHU GPU3NIESCKUX BETUYHH (a0COMIOTHAS ¥ OTHOCUTEIIbHAS).

MonenvpoBanre (HU3MYSCKUX SBICHUIN M MPOILIECCOB (MaTepualbHas TOYKA, aOCOIIOTHO TBEPIOE
TEJO, UacalibHAs KHUAKOCTh, UICaTbHBIN ra3, TOUCUHbIH 3apsn). [unore3a. ®usnueckuii 3aK0H, TPAHUIIBI
ero npuMeHuMocTu. Ousnueckas Teopusl.

Ponb u MecTo ¢usvku B pOpMHPOBAHUN COBPEMEHHOW HAyYHOW KapTHHBI MHUPA, B TPAKTUICCKON
JIeATEeITLHOCTH JIIOJICH.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomoi, nPAKMUKYM.

U3mepenue cuiabl TOKa UM HANPSDKEHUS B LIETIH MOCTOSHHOTO TOKA MPU MOMOIIM aHAJOTOBBIX U
UG POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMcTBO ¢ nudpoBoi nabopatopueit mo ¢usmke. [Ipumepsl n3mMepeHus: pU3NIecKUx BETUIHH
MIPU TIOMOIIM KOMIIBIOTEPHBIX TaTUYHUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanunueckoe asimkenne. OTHOCUTEIHHOCTh MEXAHNYECKOTO ABIKeHUs. CrucTeMa OTCUETA.

[psimast u oOpaTHas 33724l MEXaHHUKH.

Pannyc-BexkTop MaTepuaIbHOM TOUKH, €r0 IIPOEKIMU HA OCU CUCTEMBI KOOpAUHAT. TpaekTopus.

[Tepemerienue, CKOPOCTH (CpeIHSII CKOPOCTh, MTHOBEHHAS CKOPOCTh) M YCKOPEHUE MaTepHAIbHOM
TOYKH, UX TTPOEKIINU Ha OCH CUCTEMBI KoopauHaT. CIo)KeHHe ITepeMeIeHI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE TIPSMOIIMHEHHOE [BIKEHHE. 3aBUCHUMOCTh KOOpPIUHAT,
CKOPOCTH, YCKOPEHHS U IIYTH MAaTEPHAILHOW TOYKH OT BPEMEHHU U UX rpaduK.

CBobOogHOe mazierne. Y CKopeHue CBOOOTHOTO maeHus. [[Brkenne Tena, OpOIIeHHOTO O YTIIIOM
K TOPU30HTY. 3aBHUCHMOCTh KOOPJMHAT, CKOPOCTH M YCKOPEHUSI MaTepPHAIFHOW TOYKH OT BPEMEHHU M WX
rpadukm.

KpuBonuneitHoe nBuxeHue. [IBHKeHHWE MaTepUabHOM TOYKM IO OKPYXHOCTH. YTJIOBas M
TUHeHas ckopocTb. [lepron u yactora obpamenus. LleHTpocTpeMuTensHoe (HOpMAIIbHOE), KacaTeIbHOe
(TaHTEHIIMATBFHOE) U MTOJIHOE YCKOPEHNE MaTepUaIbHON TOUKH.

TexHUYecKHe YCTPOWCTBA W TEXHOJIOTWYECKHE TMPOIECCHl: CIUIOMETP, JBIKEHHE CHApSJIOB,
IeNHbIE, MeCTepEHIAThIC U PEMEHHBIE ITepeiadn, CKOPOCTHEIE TU(THI.

Jemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WILTFOCTPAINS KHHEMATHIECKUX XapaKTePUCTHUK JIBHKEHISL.

Croco0Bb! UcceI0BaHus IBKESHUN.

Nnmoctpanys npeaenbHOro nepexoia U u3MepeHne MTHOBEHHOW CKOPOCTH.

[IpeoOpazoBanue MBMKEHHI C HCITOIE30BAHUEM MEXaHH3MOB.

[lagenne Ten B BO3MyXe U B pa3peKeHHOM MTPOCTPAHCTRE.

HaGmronenue nrmxenns Tena, OpOMIEHHOTO O] YIIIOM K TOPU30HTY W TOPH3OHTAIBHO.

Hamnpagnenue ckopocTu npu ABUAKEHUU IO OKPYKHOCTH.

[IpeoOpaszoBaHue YriIOBOH CKOPOCTH B PELYKTOPE.

CpaBHEHHE MyTeH, TPACKTOPHI, CKOPOCTEH IBIKEHUS OJHOTO M TOTO XK€ Tela B Pa3HBIX CHCTEMax
OTCYETA.

Yuenuueckuii axkcnepumenm, nabopamopnusie padonoi, NPAKMUKYM.

M3yuenne HEPaBHOMEPHOTO ABMKCHHUS C IEITBI0 ONPEISIICHUSI MTHOBEHHON CKOPOCTH.

N3mepenne yCKOpeHHs] TpU MPSMOJMHEHWHOM DPABHOYCKOPCHHOM JBIDKEHWH IO HAKJIOHHOM
TJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH ITyTH OT BPEMEHHU IIPH PAaBHOYCKOPEHHOM JIBH)KCHHH.

N3mepenne yckopeHus cBoOomgHOro maacHWS (PEKOMEHIOBAHO HCIIONB30BaHUE IH(PPOBOI
1a00paTopun).



M3yueHnne NOBWKEHHSI Tela, OpOIICHHOTO TOPU30HTAIBbHO. IIpoBepka THITOTE3BI O MPSAMOit
MPONOPIIMOHAIBHON 3aBUCUMOCTH MEXK/y TaJIbHOCTHIO MOJIETA M HAYAIbHON CKOPOCTHIO TENa.

W3ydeHne ABMKEHUS Tela M0 OKPY>KHOCTH C MIOCTOSHHOW IO MOZIYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IIeproia 0OpaleHnss KOHMIeCKOTr0 MasiTHUKA OT €ro ITapaMeTpOB.

Tema 2. lunamuxa.

IlepBriii 3akoH HreroToHa. MHepuumanbHble cucTeMmbl oTcuéra. IIpHHIMI OTHOCHTENBHOCTH
Ianunes. HennepuuanbsHele cUCTeMBbI OTCUETA (ONpeAeIcHre, TPUMEPHI).

Macca tena. Cuna. [IpyHIun cyneprno3unuu cui.

Bropoii 3akon HeroToHa 1151 MaTepuaIbHOM TOUKHU.

Tperuii 3akoH HeroTOHA [U1s1 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTAIIMOHHON M MHEPTHOM MacChl.

Cuna TspKecTH. 3aBUCHUMOCTb YCKOPEHHUSI CBOOOIHOIO MaJeHHs OT BBICOTHI Haj MOBEPXHOCTHIO
TUTAaHETHI U OT reorpaduyeckoil MHUPOTHL. [IBrkeHHe HEeOSCHBIX Tel U MX CIYTHHKOB. 3akoHbl Kemepa.
IlepBasg kocMHUUYECKast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena. Bec Tena, qBmxkyIerocs ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHs CKOJbKEHHS M cuia TpeHus nokos. Koadduuument
Tperus. Cuia COpOTUBIIEHUS NPHU JBMKEHHUHU Teja B KHUIKOCTU WU rase, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTENILHOTO JBM)KEHUS.

[Hasnenue. 'mapocratuueckoe nasienue. Cuna Apxumena.

TexHu4yeckue ycTpoiicTBa W TEXHOJOTMYECKHE IPOLECCHl:  MOMIIMITHUKH, JBH)KEHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habmronenue nBrKeHHs TeNl B MHEPIUANBHBIX U HEWHEPIHAIBHBIX CHCTEMAaX OTCUETA.

[IpuHIMO OTHOCUTENBHOCTH.

Kauenne AByX IWIMHIPOB WJIM IIAPOB PA3HOM MAacChl C OJMHAKOBBIM YCKOPEHHUEM OTHOCHUTEIIBHO
HEUHEPLUAIbHON CUCTEMBI OTCUETA.

CpaBHEHHE PAaBHOAEUCTBYIOLIEH NPUIIOKEHHBIX K TNy CUJI ¢ NPOU3BEACHUEM MACCHI TEa Ha €ro
YCKOpPEHHE B MHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJl, BO3HUKAIOIIKMX B PE3YJIbTATE B3aUMOJICHCTBUS TE.

N3mepenne Macce o B3aUMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOABEME U MAJCHUH.

LenTpoOexHbIe MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUSA [TOKOS, KAYEHUS U CKOJIbKEHUSL.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

N3mepenne paBHOACHCTBYIONIEH CHII TIPY ABMKEHUH OpyCKa 10 HAKJIOHHOM TIOCKOCTH.

[IpoBepka rumoTe3pl 0 HE3ABUCHMOCTH BPEMEHH JBMKCHHS OpYyCKa 10 HAKIIOHHOH IIOCKOCTH Ha
33/IaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCUMOCTH CHII YIIPYTOCTH, BOSHUKAIONIMX B TPYKUHE U PE3MHOBOM 00pasile, OT
ux nedopMarim.

Nzydenune nBWKEHUS CUCTEMBI Tell, CBI3aHHBIX HUTHIO, TIEPEKUHYTOM uepe3 NETKuid OJIOK.

M3mepenne ko3 GuIMeHTa TPEHNS 110 BEIUYHHE YTIIOBOro Koddduimenta 3aBucumMoctd F.,(N).

HccnenoBanne BWKEHHS OpycKa MO0 HAKJIIOHHOW TIOCKOCTH € TepeMEHHBIM Koadduimentom
TPEHHUS.

N3ydenune nBUKEHUS rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomotHO TBEpAOe Teno. [locTynaTensHoe U BpamareasHoe IBMKEHHE TBEPAOTo Tena. MOMeHT
CHJIBI OTHOCHUTENHHO OcH BpamleHus. [lmedo cumbl. CrokeHuE CHJl, MPWIOKEHHBIX K TBEPAOMY TENy.
Ilentp TsDKECTH TENA.

YcnoBus paBHOBECHS TBEPAOTO Tena.

YcroitunBoe, HEyCTOWINBOE, 0€3pa3INIHOE PaBHOBECHE.

TexHu4ecKue YCTpPOWCTBA M TEXHOJOTMYECKHE ITPOLECCHI: KPOHIUTEHH, CTPOMTENIBHBIA KpaH,
peméryaTsie KOHCTPYKITHH.

Hemoncmpayuu.

YciioBusi paBHOBECHS.

Bunsl paBHOBECHS.



Yuenuueckuii axkcnepumenm, nabopamopnusie padomol, RPAKMUKYM.

HccnenoBanue yciioBuil paBHOBECHs TBEPAOTO Tejla, UMEIOIIETO OCh BpallleHUSI.

KoncrpynpoBanue KpoHIITEHHOB U pacy€T CUII yIPYTOCTH.

N3yuenue ycTrolunBOCTH TBEPIOTO TEJA, UMEIOIIETO MIOMIAb OMIOPHI.

Tema 4. 3axonwpl coxpanenun 6 Mexanuxe.

NmMmnynsc MaTtepuanbHOM TOYKHM, CHUCTEMBl MaTepHUalbHBIX ToueK. LleHTp Macc cuctemsl
MaTepHalbHBIX TOUYEK. Teopema o IBMKEHUH IIEHTPa Macc.

Nmmynbe cuiibl 1 UI3MEHEHUE UMITYJIbCA Tela.

3aK0OH COXPaHEHHS UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

MoMeHT umnyjabca MaTepuaibHOU Toukd. [IpencraBieHue o cOXpaHEHHH MOMEHTa HMIIYJbCa B
LUEHTPAIbHBIX TOMSX.

Paborta cuibl Ha ManoM M Ha KOHEYHOM IiepeMenieHud. [ 'padudeckoe mpeacTaBicHUe pabOThI
CUJIBL.

MOoOIIHOCTE CUIIBL.

Kunerndeckast sHeprusi MaTepuaibHON TOUKH. Teopema 00 M3MEHEHUM KHMHETUYECKON 3HEPruu
MaTepHalIbHON TOYKH.

[ToTenmnuanbHble U HEMOTEHIMANBHBIE cUibl. [loTeHImanbHas sHeprus. [loTeHnmanbHas 3Heprust
yapyro AeGpopMHUPOBAaHHON MpyXUHBI. [loTeHIIMaIbHAS SHEPTHUS Telia B OJTHOPOJHOM TPaBUTAIIMOHHOM
nosie. [loTeHIanbHas SHEpPrus Teja B TPaBUTAI[MOHHOM IT0JIC OJHOPOJIHOTO I1apa (BHYTPH U BHE IIapa).
Bropas xocmudeckas CKOpocTh. TpeTbs KOCMUUYECKast CKOPOCTh.

CBs13b pabOThI HEMOTCHIIMAIBHBIX CHJI C K3MCHCHUEM MEXaHUYECKON 3HEPTUU CUCTEMBI TeNl. 3aKOH
COXpaHEHUsI MEXaHUYECKOU PHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

VpaBHeHue bepHymum s uAcalbHOM OKMIKOCTH KakK CIEACTBUE 3aKOHA COXPaHEHUs
MEXaHUYECKOUN SHEPIHH.

TexHuuecKkue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHL: JBHKECHHE PAaKeT, BOAOMET, KOMED,
MIPYKUHHBIN MMUCTOJIET, THPOCKOII, PUTypHOE KaTaHHE Ha KOHBKaX.

Jemoncmpayuu.

3aKOH COXPAaHEHMS UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOIHOCTH CUIIBI.

W3MeHenue sHepruu Temna mpy CoOBEpIIeHHH PabOTHI.

B3anMHble npeBpanieHusi KHHETUYECKONW U MOTEHLUUAIBHOM SHEPruil npu AEUCTBUM HA TEIO CHUIIbI
TSXKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHre SHepruu pyu CBOOOTHOM TaJICHHH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, NPAKMUKYM.

W3mepeHne nmMiynbca Teja 1o TOPMO3HOMY ITYTH.

W3mepenwne CHItbl TATH, CKOPOCTH MOJIEITH IEKTPOMOOWIIS M MOIITHOCTH CHIIBI TSTH.

CpaBHEHHE U3MEHEHUSI UMITYJIbCA TENA C UMITYJIBCOM CHIIBL.

UccnenoBanue coxpaHEeHUs: UMITYJIbCA [IPU YIIPYTOM B3aUMOJECHCTBUU.

N3mepeHne KUHETUYECKOW SHEPTUU TENA 110 TOPMO3HOMY ITyTH.

CpaBHEHHE U3MEHEHUS TTOTCHIIUATLHON SHEPTUH MPY>KUHEI C pa0OTOMN CHIIBI TPEHUSL.

Ompenenenne pabOTHI CHIIBI TPEHMSI PY ABMKSHUH TeJIa TI0 HAKIIOHHOM IIIOCKOCTH.

Paznen 3. MoJaekyasipHas pu3nka U TepMOAUHAMUKA.

Tema 1. Ocrog6bl MONEKYAAPHO-KUHEMUYECKOI Meopuu.

OCHOBHBIE TIOJIOKECHHSI MOJICKYJIsipHO-KnHeTH4YecKoi Teopun (MKT), ux ombiTHOE 000CHOBaHUE.
HOuddysus. BpoyHoBckoe aBmKeHHE. XapakTep IBIDKCHHS M B3aMMOJICHCTBUS YacTHI[ BEIECTBA.
Mogenu CTpOeHHUs Ta30B, KUAKOCTEH W TBEPIBIX TNl M OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX
MozeIeld. Macca u pa3Mmepsl MoJieKyl (aTomoB). KommuecTBo BemectBa. [locTostHHas ABOramapo.

TemnoBoe paBHOBecHe. TemriepaTypa u cioco0s! e€ m3mepenust. [llkana temneparyp Llemscust.

Mogens WAeaTbHOTO Ta3a B MOJEKYISIPHO-KMHETHYECKOW TEOPHH: YACTHIBI Ta3a JBIDKYTCS
XaO0THYECKH U HE B3aUMOJICHCTBYIOT APYT C JPYTOM.

l'a3zoBeie 3akoHBI. YpaBHeHHEe MenneneeBa—Kaneiipona. AOcomoTHas Temmeparypa (IIkaia
temmepatyp Kenbpuna). 3akon JanbeToHa. M30mpoIieccsl B HACAIBEHOM Ta3e ¢ MOCTOSHHBIM KOJTUYECTBOM
BeniecTBa. ['paduyeckoe npejacTaBieHre H30MPOIECCOB: U30TEPMa, H30X0pa, H300apa.



CBsA3b MEXIy [aBI€HHEM M CpeJHEH KUHETHYECKOW 3HEeprued IOCTYNATebHOIO TEIJIOBOIO
JBIDKEHMsSI MOJIEKYJl HJEaJIbHOIO ra3a (OCHOBHOE YPaBHEHHME MOJIEKYJISIPHO-KMHETHUYECKONH TeopHuu
UJEATBHOTO Ta3a).

CBs3p aOCONIOTHOHM TeMIlepaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO CpEeIHEH KHHETHYeCKOU
SHEPrUel MOCTYNaTeIbHOrO TEMIOBOTO ABM)KEHNUS €€ YaCTHLI.

TexHHUecKre YCTPOHCTBa M TEXHOJOTHMYECKHE IPOLECCH: TEPMOMETpP, OapoMeTp, MOIyueHHe
HaHOMaTEepHaJOB.

Hemoncmpayuu.

Mopnenu IBUKEHHS 9acTHUI] BEIIECTBa.

Mopens OpOyHOBCKOTO IBH)KECHUSL.

Buaeoponuk ¢ 3anuchio peaabHOro OpOYHOBCKOTO JBIKEHHS.

Huddysus xuakoctei.

Mogens onbita LTepHa.

[IputsxeHne MoneKym.

Mopenu KpUCTaTUTMUECKUX PEIIETOK.

Habmionenue u rccieqoBaHue U30MPOLECCOB.

Yuenuueckuii sxkcnepumenm, nabopamopnusie padomoi, nPAKMUKYM.

HccnenoBanne mpolecca YCTAaHOBJIEGHUS TEIUIOBOTO PAaBHOBECHS MpPU TEIJIOOOMEHE MEXIy
ropsiueil ¥ XOJOAHOW BOJIOH.

H3yyeHnne  HM30TEpMHUECKOrO  Tpolecca  (PEKOMEHIOBAHO  HCHONB30BaHHE  IHU(POBOU
nabopaTopun).

N3yuenne n30XopHOro mporecca.

N3yuyenne n306apHOro mporecca.

ITpoBepka ypaBHEHHSI COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiunwt.

Tepmomnnamuveckast (T/]) cucrema. 3amaHue BHEUTHUX YCIOBHH [UISI TEPMOAMHAMUYECKON
cucTeMbl. BHelHe 1 BHYTpeHHHE mapaMeTpsl. IlapaMeTpsl TepMOIMHAMUYECKOM CUCTEMBI KaK CpeiHHIE
3HA4YCHUS BEJIMUMH, OTIMCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepmoauHaMukyd. CaMONpOU3BOJIbHAS —pelakcaluus TEepMOJUHAMHYECKOU
CHCTEMBI K TEIVIOBOMY PaBHOBECHIO.

Mogenp uaeanpHOro raza B TEPMOAMHAMHUKE — CHCTEMa YpaBHEHUU: ypaBHeHUE MeHeneeBa—
Krnanelipona u BeIpaXeHUE sl BHYTPEHHEH SHEpPruu. Y CIOBUS NPUMEHUMOCTUA 3TOW MOJEIU: HHU3Kas
KOHILIGHTpAlMsl YacTHL, BBICOKHE TeMIlepaTypbl. BelpaskeHue aj1si BHYTpEHHEH 3HEPrHHM OJHOATOMHOTO
U/I€ABHOTO Ta3a.

KBasucrarnieckue 1 HECTaTUIECKHUE TIPOLIECCHI.

OneMeHTapHas paboTa B TepMoOAWHAMHKe. Beruncienue paboTel mo rpaduky npouecca Ha pV-
auarpaMmme.

Temnonepenaya kak crocod U3MEHEHHsI BHYTPEHHEH 3HEPrHUH TEPMOJMHAMUYECKON CUCTEMBI 03
coBepmieHHus padoThl. KOHBEKIMSA, TEIIONPOBOAHOCTE, U3TY4YEHHE.

KonmnuectBo TemnoTel. Temno€MkocTe Tena. YenbHas W MOJSPHAs TEIJIOEMKOCTH BELIECTBA.
VpaBHenne Maiiepa. VYaenpHas TeIIOTa CropaHMs TOIUIMBA. Pacuér konmdecTBa TEMJIOTHI MpHU
terutonepenade. [Tonstie o6 aguadbaTHOM mpoliecce.

[MepBeiii 3aK0H TepMOAMHAMHUKH. BHYTpeHHss1 sHeprus. KoiandyecTBo TEIUIOTH M paboTa Kak Mepbl
M3MEHEHUs BHYTPEHHEH 3HEepPTruu TePMOIUHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOAMHAMUKH JUIsI PAaBHOBECHBIX IPOIIECCOB: 4epe3 3aJaHHOE PaBHOBECHOE
COCTOSIHME€ TEPMOJWHAMHYECKOW CHUCTEMBI TPOXOAWT EJUHCTBEHHAas anuabara. AOCOOTHAS
TeMIeparypa.

Bropoii 3ak0H TepMOAWHAMUKY 711 HEPAaBHOBECHBIX MPOLIECCOB: HEBO3MOXKHO MEPENaTh TETUIOTY
or Oosiee XxoNojHOTO Tena K Oonee Harperomy 0e3 kommeHcaruu (Kmaysmyc). HeoOparumocts
MIPUPOJTHBIX TIPOIIECCOB.

IIpunmune! aeiictBus TeroBbix MamdH. KT,

MaxkcumansHoe 3nauenne KIT/I. [uxn Kapho.

OKOJIOTHYECKHE AaCTeKThl HCIOIb30BAaHUA TEIUIOBBIX JABHrateneil. TermmoBoe 3arps3HeHue
OKpYKalolllei cpeibl.

TexHn4yeckne yCTPOWCTBA M TEXHOJIOTWYECKHE MPOIECCH: XOJIOAWIBHHUK, KOHAHMIIMOHED,
JU3ENbHBIA W KapOIopaToOpHBIN JBUraTeNH, MmapoBas TypOWHA, MOJyYeHHWE CBEPXHH3KHX TEMIIeparyp,



YIWIM3aLUSl  «TEIJIOBBIX»  OTXOJOB C  HCIOJB30BAaHMEM  TEIUIOBOIO  HAcoca,  yTHIM3ALUS
0MOOpPraHMYEeCcKOI0 TOILINBA 1JIs1 BBIPAOOTKHU «TEIJIOBOW» U 3JIEKTPOIHEPIUH.

Jemoncmpayuu.

W3meHnenune Temnepatypsl Ipu aguadaTHYecKoOM paclIupeHnH.

BoznymHoe oruuBo.

CpaBHEHHE yAETBHBIX TEIUIOEMKOCTEN BEIIECTB.

CriocoObl H3MEHEHUS! BHYTPEHHEH SHEPTHH.

HccnenoBanue agunabaTHOro Tpoiecca.

KomnbroTepHble MO/IEIN TEIUIOBBIX JABUTaTeNeH.

Yuenuueckuii sxkcnepumenm, nabopamopnusie padomoi, nPAKMUKYM.

N3mepeHue ynenbHON TEIIOEMKOCTH.

Hccnenosanue nmporiecca OCTIBaHUS BEIIECTBA.

HccnenoBanue agunabaTHOro Tpoiecca.

N3ydeHne B3auMOCBSI3U SHEPTUU MEKMOJIEKYJIIPHOIO B3aHUMOAEHUCTBUS M TEMIIEPATyphbl KUIIEHUS
JKUIKOCTEH.

Tema 3. Azpecammniuie cocmoanusn eeuecmea. Dazosvie nepexoonl.

[Tapoobpa3zoBanue u KoHAeHcanus. MicnapeHue u kumeHue. Y JefbHas TemIoTa napooopa3oBaHusl.

Haceiiennsle 1 HeHachlllleHHbIE Mapbl. KauecTBeHHas 3aBUCHMMOCTh IJIOTHOCTH M JaBJICHUS
HACBHIILIEHHOTO apa OT TeMIePaTyphl, HX HE3aBUCHMOCTb OT 00bEMa HACHILIEHHOTO Mapa. 3aBUCUMOCTD
TEMIIEPATyphl KUIEHUS OT AABJIEHUS B )KUIKOCTH.

BrnaskHOCTh BO3ayxa. AGCONIOTHAS ¥ OTHOCUTENIbHAS BIIAYKHOCTb.

Teépmoe teno. Kpucrammmdeckue u amopdHble Tejaa. AHH30TPOIUS CBOWCTB KPUCTAJLIOB.
[InaBnenue u KpuCTaIUIM3aNUs. Y IeNbHAS TEIUOTA Tu1aBieHus . CyOomumartus.

Hedopmaru TBEpmoro tema. PacTsbkenue n cxarue. Cneur. Momyns FOnra. Ilpenen ympyrux
nedopMaruii.

TenmoBoe pacmmpeHHe XUAKOCTEH © TBEPABIX Ted, OOBEMHOE M IHHEWHOE pacIIupEeHHE.
AHrapMOHHM3M TEIJIOBBIX KOJIEOAHUI 4acTHIl BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIMPEHHUs Ten (Ha
KauyeCTBEHHOM YPOBHE).

[IpeobpazoBanue sHEPTHH B (Pa30BHIX MEpexo/ax.

YpaBHEeHHE TETIIOBOTO OaaHca.

IToBepxHOCTHOE HaTsDKeHHE. KoaddHuuneHT mnoBepXHOCTHOr0 HaTsDKeHU. KanuispHeie sSIBICHUS.
JaBneHue no MCKpUBIEHHON MOBEPXHOCTHIO xKuakoctu. @opmyna Jlamnaca.

TexHHueckre ycTpOHCTBa M TEXHOJOTUYECKUE IPOLECCHI: JKUAKHE KPUCTALIBI, COBPEMEHHBIC
MaTepHabl.

Jemoncmpayuu.

TenoBoe pacmypeHue.

CBoiicTBa HACHIIEHHBIX HApPOB.

Kunenune. Kunenue npu moHMXeHHOM JaBJICHNU.

W3mepeHne CHITbl HOBEPXHOCTHOT'O HATSKEHMS.

OnbITHl C MBUIBHBIMU TUIEHKAMH.

CmauuBaHue.

KanumnnsapHslie sSBiIeHus.

Mojieny HEHPIOTOHOBCKOM KHUIKOCTH.

Crioco0bl U3MEPEHHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U TJIABJISHUS KPUCTAJUTMYECKOTO BEIECTBA.

Bungsr aedopmariuii.

HaGumonenue Mansix ehopMariuii.

Yuenuueckuii sxcnepumenm, nabopamopmnuie pabomevl, nPAKMUKYM.

M3yueHue 3aKOHOMEPHOCTEN UCTIAPEHUS )KUJIKOCTEN.

M3mepenue yaenbHON TEMIOThI IUIABJICHUS JIbJA.

M3yueHue CBOMCTB HACBIIEHHBIX NIAPOB.

H3mepenrie abCOMOTHOM BIRKHOCTH BO3/IyXa M OIIEHKA MACChl TIAPOB B IIOMEIIICHUH.

N3mepenne koddpurrieHTa MOBEpXHOCTHOTO HATSKCHHUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JiepopMaliiy pe3nHOBOro 00pasiia OT MPUIOKEHHON K HEMY CHIIBL.

Paznen 4. dnekTpoanHaMuka.



Tema 1. Inexkmpuueckoe noie.

OnexTpuzanus Tea U e€ MposiBIeHUs. DJIEKTpUUecKUi 3apa. [IBa BuAa 3JIEKTPUUECKUX 3apsilIOB.
IIpoBOAHMKHM, AMIIEKTPUKH U MOJYNPOBOAHMKH. OJEMEHTApHBIM JIIEKTPHUUECKUN 3apal. 3aKkoH
COXpPaHEHUs JIEKTPUUECKOTO 3apsaa.

Bsaumoneiictsue 3apsaaoB. Toueunsie 3apsabl. 3akoH Kynona.

Onektpuueckoe nose. Ero nelicTBue Ha 3IeKTpUUECKUE 3apsiibl.

Hanpsok€anocts  anektpuyeckoro  mons.  llpoOHbiit  3apsa.  Jlunum  HanpsHKEHHOCTH
3neKTpudecKkoro noist. OJHOPOJHOE EKTPUUECKOE MOJIE.

IloTeHIIMaNbHOCTh  3JEKTPOCTATUYECKOrO IMoJiA. Pa3HOCTh TMOTEHIMATOB M HampshKeHHE.
IlorenumanbHas sHeprus 3apsia B 3JeKTpocTaThdeckoM moje. [loTeHnnan 31eKTpocTaTHYecKoro moJsl.
CBs3p HAampsHKEHHOCTH TOJNSI M Pa3HOCTH TOTEHIHMAJIOB Ul AJIEKTPOCTATHUECKOro TMojsl  (Kak
OJIHOPO/IHOT0, TaK U HEOAHOPOAHOTO).

[IpuHIMT Cyneprno3uuy 3IEKTPUIECKUX MOTEH.

[Tone Toueunoro 3apsina. [lone paBHOMepHO 3apspkeHHOMN cdepsl. [lone paBHOMEPHO 3apsKEHHOTO
no o0béMy mapa. [lome paBHOMEpHO 3apsHKCHHOW OECKOHEYHOW TIOCKOCTH. KapTwHbl NHHUIMA
HaANPsKEHHOCTH 3TUX MOJIEH Y SKBUITOTEHLIMATBHBIX TOBEPXHOCTEM.

IIpoBOHMKHM B 3JIEKTPOCTATHUECKOM I0JIE. Y CIOBHE PAaBHOBECHUS 3apsII0B.

JMdneKkTpUKH B 31EKTPOCTaTHIECKOM ToJie. JuaiekTpuieckast MPOHUIIAEMOCTh BEIIECTBa.

Konnencarop. D1nekTpoéMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTD IJIOCKOT0 KOHEHCATOPA.

INapannensHOe coenHeHne KoHIeHcaTopoB. [locnenoBarensHOe cCoeAMHEHNE KOHIEHCATOPOB.

OHeprus 3apsuKeHHOT0 KOHASHCATopa.

JBr>xeHue 3apspKEHHOM YacTUIBI B OJTHOPOJIHOM 3JIEKTPUUYECKOM TIOJIE.

TexHH4YecKre yCTpOWCTBA M TEXHOJOTMUYECKHE IPOLECCHL:  JJIEKTPOCKOI, 3IEKTPOMETP,
3NIEKTPOCTAaTHYECKas 3alllUTa, 3a3eMJICHUE IEKTPOIpHUOOpPOB, KOHAEHCATOPHI, reHepaTop Baun ne I'paada.

Jemoncmpayuu.

YceTpocTBO U MIPUHIUI IEUCTBHUS SIEKTPOMETPA.

DIEKTPHUYECKOE MOJIE 3aPHKEHHBIX MIAPUKOB.

DIEKTPHUYECKOE MOJIE IBYX 3apsKCHHBIX TUIACTHH.

Mopens anekTpocTaTindeckoro reneparopa (Ban ne ['paada).

IIpOBOHUKH B DIIEKTPUYECKOM IIOJIE.

DIIEKTpOCTaTUYECKAs 3alUTA.

YcTpoiCcTBO U ACCTBUE KOHAEHCATOPA MOCTOSIHHOW U IEPEMEHHOM EMKOCTH.

3aBUCHUMOCTb IEKTPOEMKOCTH IITIOCKOTO KOHIEHCATOPa OT MJIOLAAN IUIAaCTHUH, PACCTOSTHUS MEXAY
HUMH U JUBIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3IEKTPUUECKOTr0 MOJIs 3apsHKEHHOr0 KOHAEHCATopa.

3apsiaka v pa3psiika KOHAEHCATOpa 4epe3 pe3ucTop.

Yuenuueckuii 3xcnepumenm, nabopamopnusie padomoi, nPAKMUKYM.

OneHka CrT B3aUMOJICHCTBHS 3apsKEHHBIX TEI.

Habmionenue mnpeBpamieHnsi HEPrUM 3apsDKEHHOTO KOHAEHCATOpa B OSHEPIUI0  U3IyYEHHS
CBETOJIMO/IA.

N3ydeHune npoTrekaHus TOKa B LIEMH, COAEPKaIIEH KOHAEHCATOP.

Pacnipenenenne pa3sHOCTHM TOTEHIUAIOB (HANPSOIKEHHWS) TNPH TOCIENOBATEIbHOM COEAMHEHUHU
KOHJICHCAaTOPOB.

HccnenoBanue pa3psaaa KOHAEHCATOpa Yepe3 pe3ncTop.

Tema 2. Ilocmoannwlil InekmpuuecKkuii mox.

Cuna toxka. IlocTOoSHHBIH TOK.

YcnoBus CyIecTBOBaHUS TTOCTOSTHHOTO dJIEKTpU4YecKoro Toka. Mcrounuku toka. Hanpsoxerne U
uldJJCE.

3akon Oma IS y9acTKa HenH.

DNEKTPUYECKOE COMPOTUBICHNE. 3aBUCUMOCTH COTMPOTUBIICHUS OJJHOPOJTHOTO TPOBOJHUKA OT €ro
JUTMHBI ¥ TUTOIIA ! TIONIEPEYHOTO CeUeHHs. Y AeTbHOE CONTPOTHUBIICHNE BEIIECTBA.

IlocnenoBatenbHOE,  MapaUIeNbHOE,  CMEIIAHHOE  COEAWHEHWE  IPOBOJHUKOB.  Pacuér
pa3BeTBIEHHBIX AeKTpudeckux nemnei. [Ipasuma Kupxroda.

Pabora snextpuueckoro Toka. 3akoH /[xoyns—Jlenna.

MOoOIIHOCTB ANEKTPUIECKOTO TOKa. TerioBas MOITHOCT, BBIAEsAEMAs Ha PE3UCTOPE.



OJIC u BHyTpEHHEE COIPOTHBIICHHE WCTOYHMKA TOKa. 3akoH OMa I TOJHOH (3aMKHYTOR)
3JIEKTPUUECKOH 1ienu. MOITHOCTh UCTOYHMKA TOKa. KopoTkoe 3aMbIKaHUeE.

Kongnencarop B 11enu MoCTOSITHHOTO TOKA.

TexHn4Yeckre YCTpOICTBA M TEXHOJOTHYECKHE IPOLIECCHl: aMIIEPMETP, BOJIBTMETP, PEOCTar,
CYETUHK IJIEKTPUUECKON SHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HaIlPsKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHUS 7S PE3UCTOPA, JaMIlbl HaKaJIWBaHUS U
CBETOJIMO/1A.

3aBUCUMOCTb CONPOTUBJICHUS IWJIMHAPUYECKUX NPOBOAHUKOB OT JIJIMHBI, IUIOMIAIU MTOIEPEYHOrO
CEYEHHUS U MaTepHana.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COIPOTHUBIIEHUS NP MOCTOSHHOM HAIPSKEHUH.

IIpsimoe wusmepenne OJIC. KopoTkoe 3amblkaHME TaJbBaHUYECKOTO 3JEMEHTa M OLEHKa
BHYTPEHHETO CONPOTHUBIICHMUS.

CriocoOb1 coeiMHEeHNsI UCTOUHUKOB Toka, DJ{C Oarapeit.

HccnenoBanne pa3HOCTH MOTEHLIMANOB MEXy MOJMIOCAMU UCTOYHUKA TOKA OT CHIIBI TOKA B IIETIH.

Yuenuueckuii sxkcnepumenm, nabopamopnusie pabomoi, NPAKMUKYM.

HccnenoBanre cMeIaHHOTO COEMHEHNUS PE3UCTOPOB.

H3mMepeHue yienbHOro COpOTHBICHUS IPOBOTHUKOB.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA OT HAIIPSKEHUS 1711 JIaMITbl HAaKaIMBaHHUS.

YBenuueHue npeaena u3MepeHus aMmmnepMerpa (BoJIbTMETpa).

Nsmepenne D/1C u BHYTPEHHETO COMPOTUBIICHHS HCTOYHUKA TOKA.

Uccnepoanue 3aBucumoctd OC ranbBaHMYECKOrO 3JIEMEHTa OT BPEMEHH MPU KOPOTKOM
3aMbIKaHNH.

HccnenoBanue pa3HOCTH MOTEHINAIOB MEXy OJIFOCAMU UCTOYHHUKA TOKA OT CHIJIBI TOKA B LIETIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOITHOCTH MUCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu ¢ paznuunvix cpeoax.

OnexkTpuuecKkas NPOBOAMMOCTh PA3IUUYHBIX BEIIECTB. OJEKTPOHHAs NPOBOAUMOCTH TBEPABIX
METaJUIOB. 3aBUCUMOCTb COIPOTUBIICHUS METAJUIOB OT TeMrepaTypsl. CBEpXIPOBOJUMOCTb.

DIIeKTpUYECKUU TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[Momynpooganku. CoOCTBEHHAsI M IPUMECHAs TTPOBOIMMOCTD TOYIPOBOTHUKOB. CBOMCTBa P—N-
nepexozna. [lomynpoBoJHUKOBbIE TPUOOPHI.

OJNEKTPUUECKUH TOK B 3JIEKTPOJHUTAX. DJIEKTPOIUTHUYECKAsT AUCCOLMANNS. DIEKTPOIU3. 3aKOHBI
Dapanes U1 HIIEKTPOIU3a.

DIEKTpUYECKUN TOK B razax. CaMOCTOATEIbHBIM U HECAMOCTOSTENbHBINA pa3psia. Paznuunble THUIIBI
CaMOCTOSITETBHOTO pa3psaaa. Monuust. [lnazma.

TexHHuecKre yCTPOHCTBA M NPaKTHYECKOE MPHUMEHEHHUE: Ia30paspsiiHbIe JaMIlbl, JIEKTPOHHO-
Jy4eBasi TpyOKa, MOJIyIIPOBOIHUKOBBIE IPUOOPHI: TUOA, TPAH3UCTOP, POTOINOA, CBETOANO/, FAJIbBAHHKA,
paguHUpOBaHNE MEH, BBIIUIABKA IFOMUHHUS, SJIEKTPOHHASI MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBHCUMOCTbH COIIPOTHUBIICHUSI METAIIJIOB OT TEMIIEPATYPhI.

IIpOBOIMMOCTB 3JIEKTPOJIMTOB.

3axoHsbI 3ekTponnza Papazes.

HckpoBoii pa3psit 1 IPOBOAMMOCTD BO31yXa.

CpaBHeHHe MTPOBOAMMOCTH METAIIIIOB U TOJIYIPOBOIHUKOB.

OOHOCTOPOHHSSA MPOBOANMOCTD AMOAA.

Yuenuueckuii sxcnepumenm, nadopamopmnuie pabomol, nPAKMUKYM.

HaGumronenue aaekTposnsa.

W3mepenue 3apsga 0JHOBAIEHTHOTO MOHA.

HccnenoBanne 3aBUCHMOCTH COTIPOTUBIICHNAS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHATHE BOIBT-aMIIEPHON XapaKTEPUCTHKH TUOA.

DuU3NYEeCKUil IPAKTUKYM.

CriocoObl  M3MepeHusi (U3UYECKUX BEIMYMH C WCIOJIB30BAHMEM aHAIIOTOBBIX M IH(POBBIX
M3MEPHUTETHHBIX NMPHUOOPOB M KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCONIOTHBIE M OTHOCHTEIHHBIE
MOTPENIHOCTH U3MepeHuit puzndecknx BennyuH. OlEeHKa MPaHUIl HOTPEITHOCTEH.



IIpoBeneHne KOCBEHHBIX W3MEPCHHU, HWCCICHOBAHUN 3aBUCUMOCTEH (PU3NUCCKUX BEIMYHH,
IpOBEpKa IPEVIOKEHHBIX TIMIIOTe3 (BBIOOp U3 paboT, ONUCAHHBIX B TEMaTHYECKUX pasjenax
«YYeHNYECKUH SKCIIEPUMEHT, 1a00paTopHbIe paObOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBSA3H.

Uzyuenne xypca ¢usuku yrayOnéHHoro ypoBHS B 10 kiacce OCYIIECTBISIETCS C y4ETOM
COJepIKaTENIbHBIX MEXIPEAMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHUKH, OMOJIOTMH, XUMHH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemmnole nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO006 HAYYHOZ0 NO3HAHUA: SBICHNE,
Hay4HbIi (akT, TUnoTe3a, (uU3MUecKas BeIUYMHA, 3aKOH, TEOpHsA, HAOIIOJeHHE, SKCIICPUMEHT,
MOJIEIIMPOBAHNE, MOJECNb, U3MEPEHHE, MOTPEIIHOCTH U3MEPEHNH, H3MEPHUTENbHBIE MPUOOPHI, HHU(ppOBast
naboparopusl.

Mamemamuka: peumieHne cUCTeMbl ypaBHeHWH. JluHeliHas ¢yHkuums, mapabona, rumepOoia, Ux
rpaduku U cBoicTBa. TpuroHoMeTpuieckue QyHKIHUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAESCTBO. BEKTOPHI M HX MPOEKLINK Ha OCH KOOPJUHAT, CII0)KEHHE BEKTOPOB.

Buonozun: mexannueckoe ABIKEHHUE B KUBOW mpupoje, auddysus, ocMoc, TemIooOMeH KUBBIX
OpPraHU3MOB, TEIJIOBOE 3arpsI3HEHUE OKPYIKAroIIeH cpebl, YTHIN3aus OHOOPTraHUuECKOTO TOTIIMBA IS
BBIPA0OTKH «TEIJIOBOM» W DJIEKTPOIHEPIUH, MOBEPXHOCTHOE HATSDKCHHE M KalMWUIAPHBIC SBICHUS B
MIPUPOJIE, IIEKTPUUECKHIE SIBICHUS B )KUBOU MIPUPOJIE.

Xumua: JTUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHHE aTOMOB M MOJEKYJ, MOJIb BEIIECTBa,
MOJISIpHasl Macca, MOJyYEeHUE HAHOMATEPUAJIOB, TEIUIOBbIE CBOMCTBA TBEPABIX TEIl, XKUAKOCTEU U Ta30B,
JKUAKUE KPUCTAUIBl, JJEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IUCCOIMAILNA,
rajibBaHuKa, 3JIEKTPOHHAs! MUKPOCKOIIHSI.

T'eozpaghua: BnaxxHOCTh BO31lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozun: mpeoOpa3oBaHUE IBIKEHHH C MCIOJIb30BAHHEM MEXAHU3MOB, YUET CYXOro u
JKUIKOTO TPEHHsS B TEXHHKE, CTATHYECKHE KOHCTPYKLUMH (KPOHIUTEHH, peléTdyaThieé KOHCTPYKLUH),
WCIIOJIb30BaHHUE 3aKOHOB COXPAHEHMSI MEXAaHUKH B TEXHHUKE (TMPOCKOI, BOOOMET M IpYyrue), JBUraTeib
BHYTPEHHETO CrOpaHusi, MapoBas TypOWHA, OBITOBOM XOJIONWJIBHUK, KOHAWLIHOHEP, TEXHOJIOTUH
MOJy4EHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHCIE€ HAHOMAaTepHAlOB, W HAHOTEXHOJIOTHUH,
JIEKTpOCTaTHIECKas 3aIuTa, 3a3€MJICHHUE 3NIEKTPOnpuOOpOB, razopaspsiaHble JIaMIIBL,
MOJIYIPOBOAHUKOBBIE IPUOOPHI, FaJIbBAHHKA.

11 KJIACC

Pasnes 4. DnekTponHaMuKa.

Tema 4. Macnummnoe none.

B3aumMopeiicTBUE MOCTOSIHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM. MaruutHoe noie. Bekrtop
MAarHuTHOW MHAYKUUU. [[pUHINI Cyneprno3uliud MarHUTHBIX NoJiel. JINHUY MarHUTHOW MHIYKIUH.

MarauTtHoe 1oJie TPOBOJHUKA C TOKOM (TIPSMOTO TPOBOAHHKA, KATYIIKH W KPYTrOBOTO BUTKA).
OneIT Opcrena.

Cuna AMmriepa, e€ HarpaBiI€HUE U MOIYJIb.

Cuna Jlopenna, e€ HampaBieHUE U MOAYNb. [[BUXKEHUE 3apsLDKEHHOW YacTHULIBI B OJHOPOJIHOM
MarHuTHOM Tmoie. Pabota cuitet Jlopenma.

MarnuTHoe nosne B Beuectse. @eppoMarHeTUky, napa- U JuaMarHeTHUKU.

TexHuuecKkue yCTpPOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: MPUMEHEHUE MOCTOSHHBIX MarHUTOB,
ANIEKTPOMArHUTOB, TECTEP-MYIbTUMETP, ANEKTPOABUTATENh SIKOOH, YCKOPHUTEIH AIEMEHTAPHBIX YaCTHII.

emoncmpayuu.

Kaptuaa nuHWE WHAYKIMA MAarHATHOTO TIOJS IIOJIOCOBOTO M ITOJAKOBOOOPA3HOTO ITOCTOSHHBIX
MarHuTOB.

Kapruaa nuHWA MarHATHOW WHAYKIMH IIOJS JJIMHHOTO TPSMOTO IMPOBOJHWKA M 3aMKHYTOTO
KOJIBIIEBOTO TIPOBOTHUKA, KATYIIKH C TOKOM.

B3anmozeiicTBue AByX IPOBOAHUKOB C TOKOM.

Cuta Amriepa.

HeiictBue cunbl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

Habnroenue nBbKeHHs MyYKa SJIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIIMT KEUCTBUS SIEKTPON3MEPUTEIIHFHOTO MTPHUOOPA MATHUTORIEKTPUICCKON CHCTEMBL.

Yuenuueckuii axkcnepumenm, nabopamopnusie padonl, NPAKMUKYM.



HccnenoBanye MarHATHOTO TTOJISL IIOCTOSIHHBIX MAarHUTOB.

Hccnenoranue cBOMCTB (heppOMarHeTHKOB.

Uccnenoanue nedcTBUS MOCTOSIHHOIO MarHUTa Ha paMKY C TOKOM.

W3mepenne cunsl Ammnepa.

M3yuenue 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIBI TOKA.

OrnpeaeneHre MarHUTHOW MHAYKIIMU HA OCHOBE U3MEPEHUS CHIIBI AMIiepa.

Tema 5. Inexkmpomaznumnan uHOYKyu.

SBnenue snekrpoMaruuTHOM MHIYKUIMU. [loTok BekTopa MarHuTHOM uHAYKIMU. DC UHAYKIIUU.
3akoH anmekTpomMaruuTHol nnaykuuu dapazaes. Buxpesoe anexkrpuyeckoe nojue. Toku Dyxko.

OJ1C uHAYKIMY B IPOBOJIHUKE, TBUKYIIEMCS B OJHOPOIHOM MAarHUTHOM IIOJIE.

ITpaBuno Jlenna.

NunyktuBHOCTh. KaTylika HHIYKTUBHOCTH B II€MH MOCTOSHHOTO TOKA. SIBI€HHE CAMOWHIYKIUU.
OJ1C caMOMHIYKIUH.

DHeprusi MAarHUTHOTO TOJIA KATYIIKK C TOKOM.

DIeKTPOMarHuTHOE TOJIE.

TexHudeckue yCTpPOWCTBA M TEXHOJIOTMUECKHE TMPOIECChl: HHIYKIMOHHAS TI€4b, COJCHOWUJ,
3allldTa OT AICKTPU3ALUU Tell TP IBIKEHUM B MATHUTHOM I10JI€ 3EMITH.

Hemoncmpayuu.

HabnroeHue siBJieHUs 37eKTPOMarHUTHOW UHAYKITUY.

Uccnenopanue 3aBucumocts DJ{C MHAYKIINH OT CKOPOCTH U3MEHEHUS MarHUTHOTO TMTOTOKA.

IIpaBuno Jlenna.

[Nagenue mMaruuTa B aIFOMUHUEBOM (MEIHOM) TpyOe.

SIBnenne caMOMHAYKIINH.

Uccnenopanue 3aBucumoct IC caMOMHIYKIUN OT CKOPOCTH U3MEHEHUS CUIIbI TOKA B LICIH.

Yuenuueckuii 3xkcnepumenm, nabopamopHsie padomol, NPAKMUKYM.

HccnenoBanne sSBIEHUS IIEKTPOMATHUTHOW WHAYKIINH.

OmnpeneneHre HHITYKIINA BUXPEBOTO MAarHUTHOTO TIOJISL.

HccnenoBanue sSBIEHNS CAMOWHAYKIINH.

COopka MoJIeNH AIMeKTPOMAarHUTHOTO TeHepaTopa.

Pa3nen 5. KosiedaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KomebarenbHas cuctema. CBOOOIHBIE KOJICOAHHS.

I'apmonnyeckue konebanusa. KuHemMaTndeckoe W AMHAMUYECKOE ONMHCAHHE. JHEPreTHYECKOe
ommcaHue (3aKOH COXpaHEHWs MEXaHWYeCKOW dSHepruu). BbIBOA JWHAMUYECKOTO  OMHCaHUS
TapMOHHUYECKUX KOJeOaHUIN U3 X SHEPTeTHIECKOTO M KHHEMaTHIEeCKOTO OITMCaHMS.

Avmmtyna u  (aza konebanui. CBs3p aMITIUTYABI KOJICOAHWH WCXOJHOW BEIHYUHBI C
aMIUTATYIaMU KOJIeOaHN €€ CKOPOCTH B yCKOPEHHS.

Ilepuox wm wacrota konebGanuit. [leprox ManbIX CBOOOIHBIX KOJEOAHWI MaTEeMaTHYECKOTO
MasTHHUKA. [lepros cBOOOIHBIX KOIeOaHU MPYKUHHOTO MasTHHUKA.

[lonsite o 3aryxaromux KoseOaHusIX. BwiHY)IeHHBIE KonebaHus. Pe3onanc. Pe3onaHcHas
KpuBas. BnusHue 3aTyxaHus Ha BUJI PE30HAHCHOW KPUBOU. ABTOKOIEOaHUS.

TexHudeckue yCTpOWCTBA M  TEXHOJOTHYECKHE IMPOIECCHI: METPOHOM, dYachl, KadelHu,
MY3BIKaJIbHbIC HHCTPYMEHTBI, ceficMorpad.

Hemoncmpayuu.

3amnuch KoedaTeIbHOTO ABUKEHHS.

HaGuroieHue He3aBUCUMOCTH IIEPHO0/1a MaJIbIX KOJIEOaHHI Ipy3a Ha HUTH OT aMILIMTY/IbI.

HccnenoBanne 3aTyxaromux Koie0aHWHA W 3aBUCUMOCTH TEPHOAa CBOOOJHBIX KOJNIEOaHWH OT
COTIPOTHUBJICHUSI.

UccrnenoBanne KkonebaHuWii Tpy3a Ha MACCHBHOM TIpYXKHHE C MElIbl0  (OPMHPOBAHUS
MIPEICTABICHUN 00 HcaTbHOW MOAEIH TIPYKUHHOTO MASITHHKA.

3aK0H COXpaHEHUS SHEPTHH MIPU KOJICOAHUSX TPy3a Ha MPYKUHE.

HccnenoBanne BRIHYKICHHBIX KOJICOAHMIA.

HaGmronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nabopamophule padomol, NPAKMUKYM.

N3mepenne mepuosia CBOOOIHBIX KOJIC€OAHUH HUTSHOTO M MPY>KUHHOTO MasTHAKOB.,

N3ydeHune 3aK0OHOB JBMKCHHUS TeJla B XO0J1€ KOJIeOaHHi Ha YIIPYTOM TOBECE.



W3yueHue ABUKEHUS HUTSHOI'O MasTHHUKA.

[IpeoOpa3oBanue FHEPTUY B IPY>KUHHOM MasiTHUKE.

UccnenoBanne yObIBaHNS aMIUTUTYIbI 3aTYXaIOMIMX KOIEOaHUH.

HccnenoBanne BBIHYXASHHBIX KOJICOAHHIA.

Tema 2. Dnexkmpomaznummnsle Koaiedanus.

Konebarenbueiii  koHTYp. CBOOOAHBIE  3NEKTPOMAarHUTHBIE KojeOaHHA B  HICaIbHOM
kosiebarensHOM KOoHType. Popmyna Tomcona. CBsi3p aMIIUTYIBI 3apsiia KOHISHCATOpa C aMIUTUTYAOH
CHJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE.

3aKOoH cOXpaHEHHs YHEPTUH B UICAILHOM KoJieOaTeTbHOM KOHTYpE.

3aryxarolue 3IeKTpOMarHuTHbIe KojeOanus. BeiHyKIIeHHbIE SJIEeKTPOMarHUTHBIE KOJIeOaHusl.

IlepemeHHBIH TOK. MOIIHOCTH MEPEMEHHOTO TOKa. AMIUTUTYHOE U AEHCTBYIOIIEE 3HAUEHUE CUITBI
TOKA U HAIIPSDKEHMS TIPU Pa3InIHON (opMe 3aBUCUMOCTH IIEPEMEHHOTO TOKa OT BPEeMEHH.

CuHycouaanpHbI IepeMeHHbIN TOK. Pe3aucTop, KOHAEHCATOp M KaTylIKa MHIYKTUBHOCTH B LIEMTH
CHUHYCOMJIaTbHOTO TIEPEMEHHOT0 TOKa. Pe3oHaHc TOKOB. Pe30HaHC HanpsKeHU.

Wneanbueiii Tpanchopmarop. [IponsBoacTso, nepeaaya u noTpedbaeHne 3JIEKTPHUECKON SHEPTHU.

OKOJIOTMYECKHE PUCKH TIPU MPOU3BOACTBE IJIEKTpodHEepruu. KynpTypa HCHOIB30BaHUS
3JEKTPO3HEPT U B TIOBCEIHEBHOM JKHU3HH.

TexHn4yeckue YCTpOICTBa M TEXHOJOTMUYECKHE MPOLECCHl: 3JEKTPUUECKUN 3BOHOK, IE€HepaTop
MEPEMEHHOT0 TOKa, TMHUU JJIEKTpoIepeiay.

Hemoncmpayuu.

CB0OOIHBIC 3TICKTPOMATHUTHBIE KOJICOaHUSI.

3aBHCHUMOCTD YaCTOTHI CBOOOAHBIX KOJICOaHUH OT HHAYKTUBHOCTH M EMKOCTH KOHTYDA.

OcCIIorpaMMBbI AIEKTPOMAaTrHUTHBIX KOJICOaHHIA.

I'eneparop He3aTyXarOMIMX 3JIEKTPOMArHUTHBIX KOJIEOaHHHA.

Mogens 37eKTpOMarHuTHOTO T€HEPATOPA.

BrinyxaeHHbIE CHHYCOMIAIBHBIE KOJIEOaHMS.

Pe3uncTop, kaTyimka HHIYKTUBHOCTH U KOHJEHCATOP B LIETIH IEPEMEHHOT0 TOKA.

Pesonanc mnpu mocnenoBaTeNbHOM COCOMHEHHHM PE3UCTOPA, KATYIIKM WHIYKTHUBHOCTH H
KOHJIEHCaTopa.

YCTpoHCTBO M MPUHITHAI JeHCTBHUA TpaHC(opMaTopa.

Mogens TUHUN 3JEKTPOIIEpEaayH.

Yuenuueckuii sxcnepumenm, naéopamopnsie pabomuot, nPAKMUKYM.

N3zyuenue Tpanchopmaropa.

HccnenoBanue nepeMEHHOI0 TOKa Yepe3 MOC/IeA0BaTEeIbHO COSAMHEHHbBIE KOHICHCATOP, KaTyLIKy
U PE3UCTOP.

Habmtonenue 351eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B IENIH IIEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNIHbIE GOTIHBL.

MexaHnueckie BOJHBI, YCJIOBHS HX pacnpocTpaHeHus. Ilomepeunble ¥ HpOIOJbHBIE BOJHBEIL.
Ilepuon, ckOpocTb pacnpocTpaHeHHss W JuiMHa BOJIHBL. CBOWMCTBA MEXaHWYECKHUX BOJIH: OTPa’KeHHE,
nperoMIIeHHe, HHTephepeHINs U TUPPAKIHSL.

3Byk. CropocThb 3ByKa. ' poMKkoCTh 3ByKa. BeicoTa ToHa. TemMOp 3ByKa.

[ITymoBoe 3arpsi3HEHHE OKpYKaroIIel Cpepl.

9HeKTpOMaI‘HI/ITHBIe BOJHBI. Y CIOBHUSI U3JIYUCHUSA DJICKTPOMAarHuTHBIX  BOJIH. Bzaumnuas
OpuCHTAauA BEKTOPOB B SHCKTpOMaFHHTHOﬁ BOJIHE.

CBoiicTBa AJIEKTPOMATrHUTHBIX BOJH: OTPAXECHUE, IPEIOMIICHHE, MOJSPU3AINs, HHTepOEpeHIINs 1
TG paKIusl.

Ixana OJICKTPOMArdMUTHBIX BOJIH. HpI/IMeHeHI/Ie QJICKTPOMArdiMTHBIX BOJIH B TEXHUKE U 6])1Ty.

TIpuniunel paauocBs3u U TeleBuaeHud. Paaronokanus.

DNEeKTPOMarHuTHOE 3arpsA3HEHNE OKPY’KAIOIIEeH Cpeibl.

TexHu4eckue yCTpOHCTBa M NPAKTUYECKOE MPUMEHEHHUE: MY3BIKAJIBHBIE WHCTPYMEHTHI, pajap,
paanonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-meus, ynpTpa3ByKkoBas AUarHOCTHKA B TEXHHUKE U
MEOUIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacpoCTpaHEHUE TIOTIEPETHBIX U MPOIOTHHBIX BOJIH.

KoneoGmromeecs Te0 Kak HCTOYHUK 3BYKa.



3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUH.

Habmronenue otpaskeHus U IPEIOMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue natepdeperunn v Auppakuud MEXaHUIECKUX BOJH.

AKYCTHYECKHH PE30HAHC.

CBoilicTBa ynbTpa3ByKa U €ro MpUMEHEHHE.

Habmtonenue cBs31 TPOMKOCTH 3BYKa M BEICOTHI TOHA C aMIUTUTYAOH U 9aCTOTOH KojeOaHui.

HccnenoBannue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXKEHHE, MPEIOMIICHHE, MOJspU3anus,
Tudpakuus, tHTepdepeHIus.

OOHapysxeHre HHPPAKPaCHOTO U yIAbTPAPHOIETOBOTO U3ITyUEHHH.

Yuenuueckuii sxcnepumenm, nabopamopusie padomot, nPAKmMUKym.

Nzydenune mapamMeTpoB 3ByKOBOM BOJIHBI.

N3ydenune pacnpocTpaHeHHsI 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMOJIMHEHHOE pacCIPOCTpaHEHUE CBETA B OJHOPOAHOMU cpene. JIyd cBera. ToueyHbIM UCTOUHUK
CBETa.

OtpakeHue cBera. 3aKOHBI OTpaykeHHs1 cBeTa. llocTpoeHue M300paskeHMI B TIOCKOM 3€pKalle.
Codepuueckue 3epkana.

[IpenomiieHne cBeta. 3akOHBI MpENOMJICHUSI cBeTa. AOCONIOTHBIM TOKa3aTeNlb MPETOMIICHHUS.
OTHOCUTENBHBIN MMOKa3aTenb npenoMiaeHus. [1ocTOSIHCTBO YacTOTHI CBETa M COOTHOILIEHHE UIMH BOJH
TIpU MEepexoie MOHOXPOMATHUUYECKOT0 CBETAa Yepe3 TpaHHUIly pa3ziesia ABYX ONTHYECKUX CPe/l.

Xon nyueii B npusme. ucnepcust cBeta. CoxkHBIN cocTaB Oejoro ceeta. LBer.

IlonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIi yroi MOMHOTO BHYTPEHHETO OTPayKEeHUs.

Cobwuparomue 1 paccenBaromie TUH3bL. ToHkas auH3a. DOKYyCHOE pacCTOSHUE W ONITHYECKas CHiia
TOHKOW JTMH3BL. 3aBUCHUMOCTHh (POKYCHOTO PACCTOSHHUSI TOHKOW CeprdecKor JUH3BI OT €€ TeOMETPHH U
OTHOCHUTEIILHOTO MTOKA3aTeNs MPEIOMIICHHUS.

@opMyna TOHKOH JIMH3BL. Y BEIUUYECHUE, JaBAEMOE JIMH30MH.

Xox Jyda, MPOLIEAIIEr0 JWH3Y IMOJ IPOU3BOJBHBIM YIVIOM K €€ TJIaBHOW ONTHYECKOM OCH.
[locTpoeHne m300paK€HU TOYKH W OTpe3Ka MPSAMOIl B COOMPAIOIINX W PACCEMBAIONINX JIMH3aX M HUX
CUCTEMAX.

OnTrueckre npubopsl. Paspemaromnias cnocoOHOCTh. ' 1a3 kak onTrdeckas cucrema.

[Ipenenbl NpUMEHUMOCTH T€OMETPUUECKON ONTUKHU.

BonnoBass onrtuka. UuTepdepenmms cBeta. KorepeHTHBIE HCTOYHWKH. YCIOBHSA HAOIIOACHUS
MakCUMyMOB M MHHHMMYMOB B HHTEP(QEPEHIMOHHOW KapTUHE OT JABYX KOTEPEHTHBIX HCTOYHHMKOB.
[Tpumeps! KIaccu4ecKux MHTEPHEPEHIIMOHHBIX CXEM.

Hudpaxnus csera. Judpaxnronnas pemérka. Y caoBue HaOMOACHUS TTIaBHBIX MAKCUMYMOB IIPH
najiecHN MOHOXPOMATHUECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

Ionspusanus cBera.

TexHHUYECKHE YCTPOMCTBAa U TEXHOJOIMYECKHE IMPOLECCHl: OYKH, JIyNa, NEPUCKoI, ¢oToamnmnapar,
MHUKPOCKOII, IPOEKLUHOHHBII anmapaT, MPOCBETICHUE ONTHKH, BOJIOKOHHAS ONTHKA, IU(PaKIHOHHAS
peIéTKa.

Jemoncmpayuu.

3aKOHBI OTPAXKEHHS CBETA.

HccnenoBanue NpeoMIIeHUs CBETa.

Hab6nroneHrie moimHOTro BHYTPEHHETo OTpaXkeHusl. MoJiellb CBETOBOIA.

HccnenoBanre xoa CBETOBBIX ITyYKOB Yepe3 TIOCKONapayIeNbHYIO IIJIACTUHY U TIPU3MY.

UccnenoBanne cBONCTB N300paKeHUI B JTMH3aX.

Mopenu MUKpOCKOIIa, TEJIECKOIIA.

HaGmronenue unrepdepeHiny ceeTa.

Habmroienue IBETOB TOHKHX IJIEHOK.

HaGmonenune nudpaknun ceta.

Uzyuenne nudpakiMOHHON PEIIETKH.

Habmroenue nudpakiioHHOTO CIIEKTpa.

HaGnronenue qucnepcuu cBera.

HaGmonenue nonspusanuu cBeTa.

HpI/IMeHeHI/Ie IMOJIAPON OB IJId U3YUCHUS MEXaHNYCCKHUX Hanpsmce}mﬁ.

Yuenuueckuii sxcnepumenm, nabopamopmnsie pabomol, nPAKMUKYM.



W3mMepenue nokaszarens IpeoMICHUS CTEKIA.

HccnenoBanne 3aBUCHMOCTH (POKYCHOTO PACCTOSIHUS OT BeIlecTBa (Ha MpUMepe KUIKHX JIHH3).

Wzmepenue HOKYCHOTO pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Nony4yenne n300paskeHHs B CHCTEME U3 TUIOCKOTO 3epKaia M JIMH3bI.

[ony4yeHnune n3o0pakeHUS B CHCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHnue TenecKONMYECKUX CHCTEM.

Habmonenue qudpaxuuu, naTepdepeHIng 1 NOJspU3aluy CBETa.

N3ydenune nonsipuzaluy cBeTa, OTPaKEHHOIO OT MMOBEPXHOCTH JUAJIEKTPHKA.

N3zyyenne naTEpHEpEHINH Ta3ePHOTO U3TYUCHHUS Ha IBYX ILEISX.

Habmonenue nucnepcum.

Habmionenue u nccnenoBanue AMQPaKIIMOHHOTO CHEKTPA.

H3mepeHne ATUHBI CBETOBOW BOJIHEI.

[Tony4eHue criekTpa U3MTy4YeHUSI CBETOIMOa TPU TTOMOIIH AU(PAKIIMOHHONW PELIETKH.

Paznen 6. OcHOBBI cienIHAIBHON TEOPHUH OTHOCHUTEJILHOCTH.

'paHupl TPUMEHUMOCTH  KIACCHYECKOW MeXaHWKH. llocTynmaTel choenuaibHOM — Teopuu
OTHOCHUTEIIbHOCTH.

[TpoctpancTBeHHO-BpeMeHHON wHTepBai. [IpeoOpazoBanus Jlopenua. YcinoBue NPHYHMHHOCTH.
OTHOCUTENBHOCTh OTHOBPEMEHHOCTHU. 3aMeJIEeHNE BPEMEHH U COKpAIIEHUE TTHHBI.

DHeprust 1 UMITYJIbC PESITUBUCTCKOM YacTUIIBL.

CBs13p Macchl C SHEPrUel U UMITYJIbCOM PEISITUBUCTCKOM YaCTHUIIBI. DHEPTUs MOKOS.

TexHru4yeckue yCcTpoicTBa M TEXHOJOTUYECKHE MPOLIECCHl: CITyTHUKOBBIE TPUEMHUKH, YCKOPUTEIN
3apsKeHHBIX YaCTHIL.

Y4eHnuecKuil IKCIEPUMEHT, J1a00paToOpHbIe PaOOThI, MPAKTHUKYM.

OmnpeneneHne HMITyJIbCa W 3HEPrUM PENTHUBUCTCKUX dYacTHL (mo ¢ororpadusiMm TPEKOB
3apsDKEHHBIX YaCTHIl B MATHUTHOM II0JIE).

Paszpnen 7. KBanroBasi ¢pusuxa.

Tema 1. Kopnyckynapno-601no060it oyaiusm.

PaBHOBecHOE TeruIOBOE WM3NMy4deHHE (M3NydeHHe aOCONMIOTHO YEPHOTO Tena). 3aKOH CMENICHHUS
Buna. I'nnoresa [1nanka o kBaHTax.

®oToHBI. DHEPrus U UMITYIBC (POTOHA.

®oroaddext. Ompitet A. I'. CronertoBa. 3akoHbl (doTtodddekra. YpaBHeHHEe DUHIITEHHA IS
doroaddexra. «KpacHas rpanuma» gorodddexra.

[aBnenue cBera (B YaCTHOCTH, JaBJICHHE CBETa Ha AOCOJIOTHO MOMVIOLIAIONIIYI0O M aOCOIIOTHO
oTpakarolyto nmosepxHoctb). Omneitel I1. H. JleGenena.

BonHoBbie cBoiicTBa yactuil. Bomubl ne bpoitura. dnmaa BonmHBl e bpoitns u pasmepsr obnactu
JIOKaJIM3aluy JBXKYIIEHCs yacTuibl. KopmycKyIsIpHO-BOJIHOBON AyanusM. J(udpakuus 3JeKTPOHOB HA
KpHCTaJIax.

Crennduka nuzmepennii B Mukpomupe. CooTHolIeHus Heonpenenéunocreii [ eiizendepra.

TexHuueckre ycTpoHCTBA M  TEXHOJIOTMYECKHE MPOLECCHl: CIEKTPOMETpP, (OTO3IEMEHT,
(doTomaTUNK, TYHHEIbHBIA MUKPOCKOII, COJTHEYHAs OaTapesi, CBETOAMOI.

Jemoncmpayuu.

®oT03(PhPeKT HAa yCTaHOBKE ¢ IMHKOBOM IIACTHHOM.

HccnenoBanue 3akoHOB BHeIIHETO hoToaddekra.

HccnenoBanre 3aBUCUMOCTH COMTPOTUBIIEHHUS IOTYIIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroanon.

Conneunas OaTapest.

Yuenuueckuii sxcnepumenm, nadopamopmnuie pabomeot, npAKMUKYM.

Hccnenoanne dhoTtopesucropa.

Wsmepenue nocrosinHoi [TnaHka Ha OcHOBE McciieoBaHus GoToddexTa.

HccnenoBanne 3aBUCHMOCTH CHITBI TOKA Y€Pe3 CBETOANO/ OT HAIPSKEHHS.

Tema 2. @uzuka amoma.

OnbITHI 10 MCCIICIOBAHUIO CTPOEHUs aToMa. [lmanerapHas Mojienb atoMa Pesepdopa.

Ioctynatel bopa. M3nyuenue u norjomieHre (OTOHOB IMPH MEPEXOJe aroMa ¢ OJHOTO YpPOBHS
SHEPIUM Ha JPYroM.

Bune! criektpoB. CriekTp ypoBHEH SHEPTHU aTOMa BOAOPOA.

CroHTaHHOE ¥ BBIHY)KJICHHOE M3JTyueHue cBeTa. Jlazep.



TexHHUeCKHe yCTPOMCTBA U TEXHOJIOIMYECKHE MPOLECCHl: CHEKTPAIbHBIN aHaNN3 (CIIEKTPOCKOID),

nasep, KBAaHTOBBINA KOMIIBIOTED.
Jemoncmpayuu.

Mopnens onbita Pesepdopna.

Habmionenue nuHEHYaTHIX CIIEKTPOB.

VYcTpoiicTBO U AeiicTBHE CUETUMKA HOHU3UPYIOIIMX YaCTHII.

Onpenenenye AIUHBI BOJIHBI JIa3€pHOTO U3TyUYEHHUS.

Yuenuueckuii 3xkcnepumenm, nabopamopnuvie padomol, nPAKMUKyM.

Habnroienue muHeHyaToro CreKTpa.

HccnenoBanue cHekTpa pa3pekeHHOTO aTOMAapHOrO BOJOpPOJa M HU3MEPEHHE MOCTOSHHON
Punoepra.

Tema 3. Dusuxka amomno20 A0pa u INEMeHMAPHLIX YACMUY,.

Hyxnonnas mozens siapa ['elizen6epra—Banenko. 3apsa sapa. MaccoBoe uucio siapa. M3oromsl.

PagnoaktuBHOCTE. Anbda-pacnaa. OJEKTPOHHBIH W TO3WTPOHHBIM Oera-pacman. [amma-
U3ITy4YEeHHE.

3aKkOH paguoOaKTHBHOIO pacmnajga. PaguoakTuBHele u30TONBI B mpupone. CBolicTBa
VMOHU3UPYIOLIETO M3Ny4YeHUsl. BriusHue paguoakTHBHOCTU Ha JKHMBbIE OpraHu3mbl. EcTecTBeHHBIN (oH
n3nydyenus. Jlozumerpus.

OHeprust CBsA3M HYKJIOHOB B siipe. Snepubie cuibl. J{edekT macchl saapa.

Snepubie peakiuu. JleneHwe u cuHTe3 suep. SAnepHble peakTopbl. [IpoGieMbl ympapisieMoro
TEPMOSEPHOT0 CHHTE3a. DKOJOTHYECKHE aCIIEKThI Pa3BUTHA SAEPHOMN SHEPTeTHKH.

MeTOIL])I PEerucTpanuvu 1 UCCJICA0BaAHUA JICMCHTAPHBIX YaCTHUII.

OyHIaMEHTalbHbIE B3auUMOACHCTBUA. bapuonbl, Me30HBI U JenToHbsl. IlpencraBieHue o
CranpaptHoil Mogenu. KBapk-rinrooHHast MOJENb aIpOHOB.

®u3uka 3a npeaenamu CtaHgapTHOU Mojenu. TéMHas MaTepust U TEMHAs! SHEPIusl.

EnuHCTBO (pr3mUeckoit KapTHHBI MEpa.

TexHu4ecKue yCTpoiCTBa U TEXHOJIOTHYECKHUE POLECCHL: JO3UMETP, Kamepa BuibcoHa, siaepHbIil
peaxTop, TEPMOSACPHBIA peakTop, aToMHasi 00M0Oa, MATHUTHO-PE30HAHCHAS TOMOTpadusl.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padomboi, NPAKMUKYM.

HccnenoBanne TpekoB gacTHIl (10 TOTOBBIM (OTOTpadusIM).

HccnenoBanue painoakTUBHOTO (OHA € MCIIOIB30BAHUEM JO3UMETPA.

W3yyeHune noriomeHus 0eTa-4acTyLl aTFOMUHHUEM.

Pasnes 8. DeMeHTBI ACTPOHOMHUM M ACTPO(PHU3UKH.

Otanbl pa3BUTHs acTpoHOMHUH. [IpHkinagHOe M MHPOBO33PEHYECKOE 3HAUEHHE ACTPOHOMUH.
ITpuMeHUMOCTE 3aKOHOB (DU3UKHU 7151 OOBSICHEHUS IPUPOABI KOCMHUUECKHX OOBEKTOB.

Metonpl  aCTpOHOMHMYECKHX — HcciefoBaHMW.  COBpPEMEHHBIE  ONTHYECKHE  TEJECKOIIBI,
PaluoTeNIECKOIIBI, BHEATMOC(EpHAast aCTPOHOMHUSI.

Bup 3Bé3nnoro Heba. Co3Besaust, ipkue 3BE3/bl, IUTAHETHI, UX BUANMOE ABHKCHHUE.

ConHeyHas cuctema.

Connue. ConHeyHast akTUBHOCTh. McTounuk sHepruu ConHia u 3BE3 1.

3BE31BI, UX OCHOBHBIE XapaKTEPUCTHUKH. JlparpamMma «CIEKTpalbHBI KJIaCC — CBETHUMOCTBY.
3BE3ABI TIIABHOM IOCIEAOBAaTENbHOCTH. 3aBUCHUMOCTh «Macca — CBETHMOCTB» JUISI 3BE3/ TJIAaBHON
nocnenoBaTeNbHOCTH. BHyTpenHee cTpoenne 3837, CoBpeMeHHbIE MPEICTaBICHUS O TPOUCXOXKIEHUN U
sBoonny CoJtHIA U 3BE37. DTaIlbl KU3HU 3BE3].

Mnneunsrii [Iyte — mama [amaktwka. [lonokenwe u gaBumxenue Comana B [amaktuke. Twurbt
rajnakTuk. PaguoranakTuku v kBazapel. YEpHBIE IBIPHI B sIpax rajlakTUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa0O6na. Pas0Oeranne ramaktuk. Teopus bosmbimoro
B3pbIBa. PEJIMKTOBOE H3IIyUCHHUE.

MacmrabHast cTpykTypa Beenennoii. Meraranaktuka.

Hepeménnpie npo01eMbl aCTPOHOMHH.

Yuenuueckue naonwoenus.

HaGmronenust 3BE3AHOrO Heba HEBOOPYKEHHBIM IJ1a30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
HpI/IHO)KeHI/Iﬁ IJId ONIPEACIICHUA IIOJIOKCHUSA HeOECHBIX OOBLEKTOB Ha KOHKPETHYIO aTy: OCHOBHBLIC
co3Be3usi CEeBEPHOTO MONYIIAPHS U IPKUE 3BE3BI.

HaGmonenus B Teneckor JIyHbl, M1aHET, TYMaHHOCTEH M 3BE3AHBIX CKOILUICHUH.

DuU3NYeCKUil IPAKTUKYM.



CriocoObl  m3MepeHusl (U3UYECKUX BEIMYMH C WCIOJNB30BAHMEM aHAJIOTOBBIX M IH(POBBIX
M3MEPHUTETBHBIX TPHUOOPOB M KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCOIIOTHBIE M OTHOCHUTEIHHBIC
MOTPEITHOCTH U3MepeHul Gu3ndeckux BenuunH. OIeHKa IPaHuUI] ITOTPEITHOCTEH.

IIpoBeneHne KOCBEHHBIX W3MEpPEHUH, WCCICIOBAHUN 3aBUCUMOCTEH (PU3UYECKUX BEIIMYVH,
MPOBEPKa TMPEIIOKCHHBIX TUIOTE3 (BBIOOP ©3 pPabOT, OMUCAHHBEIX B TEMATHUYECKUX pasjenax
«YUeHUYECKUN IKCTICPUMEHT, JTa0OpaTOPHBIE pA0OTHI, TPAKTUKYMY).

Odo0maroniee MOBTOPeHHE.

O06o00IIeHne U cHCcTeMaTH3allysl COJEepKaHUs pas3zeiioB Kypca «Mexanukay, «MoJekyspHas
¢u3MKa U TEpMOJHMHAMUKAY», «DJeKTpoauHamukay, «Konebanus u BOIHBD, «OCHOBBI CIEIHATBLHON
TEOPUHU OTHOCUTELHOCTHY», «KBaHTOBas (hr3mkay, «AJIEMEHTHI ACTPOHOMHH U aCTPO(QU3UKHIY.

Ponb ¢u3Mky M acTpOHOMHUU B 3KOHOMHYECKOH, TEXHOJOTUYECKOW, COIMAIbHOH M 3TUYECKOU
cepax AeITeIbHOCTH YEIOBEKa, POJIb U MECTO (DU3UKU U aCTPOHOMHUH B COBPEMEHHOM HAyYHOW KapTHHE
MUpa, 3HAYEHUE OMUCATEIHHON, CUCTEMATU3UPYIONICH, OOBSICHUTEIILHOW U MPOTHOCTUYECKON (DYHKITHIA
(u3MYeCKOl TEOpUH, POJib (U3NYECKOW TEOpHUH B (POPMHUPOBAHHMU MPEICTABICHUN O (DU3MUECKOM
KapTHUHE MHUPa, MECTO (PU3NUECCKON KapPTHHBI MUPa B OOIIEM PSAAY COBPEMEHHBIX €CTECTBCHHO-HAYUHBIX
MPEJCTABICHUI O IPUPOJE.

MexnpeaMeTHbIe CBA3H.

Nzydenne kypca ¢usuku yriayOnéHHOro ypoBHS B 11 Kiacce OCYIIECTBISETCS C YYETOM
COJICPIKATEIIbHBIX MEXIPEJAMETHBIX CBS3CH ¢ KypcaMH MaTeMaTHKH, OMOJIOTMH, XMMHWH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnule noHAmMUA, C6A3AHHbBIE C U3YYUEHUEM MEN 0008 HAYYHO20 HO3ZHAHUA: SBICHNE,
Hay4yHbId (akT, THUMIOTe3a, (U3NYECKas BEIWYMHA, 3aKOH, TEOPHs, HAOJIIOJCHUE, SKCIICPUMCHT,
MOJICJIMPOBAaHNE, MOJIEh, H3MEPEHHUE, TIOTPEITHOCTH H3MEPEHU, H3MEePUTENbHBIE TTPUOOPHI, ITU(ppPOBas
nmaboparopwusi.

Mamemamuxa: peneHrie CUCTEMbl ypaBHeHHA. TpuronoMerprdeckre GyHKIUNA: CHHYC, KOCHHYC,
TAaHT€HC, KOTAHT'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOPHI M WX MPOEKINH Ha OCH
KOOpIWHAT, CIOXXEHHE BeKTOpoB. [IpomsBomHble »sneMeHTapHbIX ¢yHKmmA. l[IpuzHaku mom00uUs
TPEYTOJIBHHUKOB, OTIPEIETICHHE TUTOIIA TN ITOCKUX GUTYp U 00bEMa Tell.

Buonozun: snexTpudecKkue SIBICHUS B JKUBOW Npupoie, KojeOaTenbHbIE NBIKEHUS B KHUBOU
MIPHUPO/IE, SKOJIOTUUECKHE PHUCKH MPH MPOU3BOICTBE DIEKTPOIHEPTHH, dIEKTPOMATHUTHOE 3arps3HEHUE
OKpY)KaroIIel Cpelpl, YIbTPa3ByKOBas IWArHOCTHKA B MEIUIIMHE, ONTHYECKUE SBICHHUS B YKHBOMN
MIPHUPO/IE.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJ, KpUCTAJUITMUYECKas CTPYKTypa TBEPABIX TN, MEXaHU3MBI
00pa30BaHMs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAILHBINA aHAN3.

T'eozpaghua: wmarHuTHBIE TIONMIOCAa 3€MIIM, 3aJIe)KM MArHUTHBIX pyd, (oTochEéMKa 3eMHOMN
MTOBEPXHOCTH, ceficmorpad.

Texnonozus: NpuMeHEHUE MTOCTOSHHBIX MarHUTOB, 3JIEKTPOMArHUTOB, SIEKTPOABHUraTeNb KOO,
TreHepaTop MePeMEHHOTO TOKa, MHAYKIIMOHHAs TIeYb, TMHUH JIEKTPOIiepead, dIeKTPOIBUTaTelhb, paaap,
paauonpuéMHUK, TeIeBH30p, aHTeHHa, TenedoH, CBYU-meub, ynbTpa3ByKOBas AMAarHOCTUKA B TEXHUKE,
MIPOEKIIMOHHBIN armapar, BOJIOKOHHAS ONTHKA, COJIHEYHAs OaTapesi, CITyTHUKOBbIE NIPUEMHUKH, SAepHas
SHEepPreTHKa U IKOJIOTUIECKUE aCTIeKThI €€ Pa3BUTHSL.



IINTAHUPYEMBIE PE3VYIJIBTATBI OCBOEHHUA TIPOTPAMMBI 110 ®U3UKE HA VYPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHMAJIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHA ydeOHOro mnpenmera «DPu3mka» MODKHBI OTpakaTb
TOTOBHOCTB M CITIOCOOHOCTH 00YUarOIINXCsl PyKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UIMEH
JUYHOCTH, CHCTEMOH  IIEHHOCTHBIX  OpHCHTAllM{, TO3UTHUBHBIX  BHYTPEHHUX  yOeXKICHHI,
COOTBETCTBYIOIIMX TPAAMIUOHHBIM LEHHOCTAM POCCHICKOTO OOIIeCTBa, PaCIIUPEHHE >KU3HEHHOTO
ONbITa WU OMNbITa JESATEIPHOCTH B MPOLECCE pEealHu3allid OCHOBHBIX HaIlpaBIE€HUI BOCHUTATEIHHON
JIeITENIbHOCTH, B TOM YHUCJIE B YaCTH:

rPakKIaHCKOr0 BOCIIUTAHMSA:
e chOpMUPOBAHHOCTH TPAKIAHCKON TO3UIIMK 0OYJAIOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIIEeCTBA;
® TMPHUHATHE TPAAWLHOHHBIX OOLICYENIOBEYECKUX T'YMAaHUCTUYECKUX U JEMOKPATHYECKHX
IIEHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYIO JIEATENIHOCTh B HMHTEpecax TIpaKIaHCKOro o0OIecTsa,

y4acTBOBaTh B CAMOYIPaBJICHUH B 00pa30BaTEeNbHOMN OpraHu3aliu;

e yMEHHE B3aMMOJICHCTBOBAThH C COIMANBHBIMA WHCTHTYTAMH B COOTBETCTBUU C MX (DYHKIIHSAMHU

Y Ha3HauYEHUEM;
® T[OTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOM NEATEIBHOCTH.
NATPUOTHYECKOT0 BOCIIUTAHUSA:
e c(hopMUPOBAHHOCTH POCCUICKOM IPpaKJaHCKON WACHTHYHOCTH, TATPHOTHU3MA;
® IICHHOCTHOE OTHOILIEHHE K FOCYAapCTBEHHBIM CUMBOJIaM, JOCTHKEHUSIM POCCUHCKUX YUEHBIX B
o0nacT (U3MKH U TCXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:
e c(hopMuUPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO MTOBEICHHS;
e CrHocOOHOCTH OIICHMBATh CUTYAIlMI0 M MPUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTHPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B JEATENBHOCTU YUYEHOTO;
®  OCO3HaHHE JIMYHOTO BKIIQJIa B TOCTPOSHHUE YCTOWYHNBOTO OYAYIIETO.
3CTETHYECKOr0 BOCIIMTAHMS
® OCTETHYECKOE OTHOIIEHHE K MHpPY, BKJIIOYash ICTETUKY HAy4YHOTO TBOPHYECTBA, MPHUCYIIETO
¢bu3nuecKoi HayKe.
TPYAOBOr0 BOCIIMTAHMS:
® HHTEpeC K pa3IM4YHBIM cdepaM NpodeccHoHaTbHON AeSTeIbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
¢u3NKOW W TEXHUKOHM, yMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oynymied mnpodeccuu u
pean30BbIBaTH COOCTBEHHBIC KU3HEHHBIE IIIaHbL;
® TOTOBHOCTh M CHOCOOHOCTHh K OOpa30BaHWI0O M CaMOOOpPa30BaHWIO B 0O0JIacTH (U3HKH Ha
MPOTS)KEHUN BCEH KU3HU.
IKOJOTMYeCKOr0 BOCTINTAHUSA:
e chOPMHUPOBAHHOCTh JKOJOTHYECKON KyIbTYpHl, OCO3HaHHE TJIOOATBHOTO Xapakrepa
HKOJIOTHYECKHX MPOo0IIeM;
e [UIAHUPOBAHUE U OCYILECTBIICHUE JIEUCTBUI B OKpYXKAlOIEW Cpelie Ha OCHOBE 3HAHUS lielien
YCTOHYHMBOTO pa3BUTHA YEJIOBEUECTBA;
®  pacHIMpeHHe OMbITa JAEATEITHHOCTH AKOJOTHYECKON HAIMPAaBIEHHOCTH HA OCHOBE MMEIOIIUXCS
3HaHWI 10 QU3UKeE.
IEHHOCTH HAYYHOI'0 MO3HAHUS:
e c(hopMUPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
(bu3ngecKoi HayKu;



OCO3HAaHHUC ICHHOCTH HaquOﬁ ACATCIIBHOCTH, T'OTOBHOCTH B IIPOLECCE U3YUYCHUA (I)I/ISI/IKI/I
OCYIICCTBIIATH MMPOCKTHYIO U UCCICA0BATCIBCKYIO ACATCIbHOCTE HHANBHUAYAJIbHO U B I'PYIIIIC.

METANPEJIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHBeEPCAJIbHbIE YieOHbIe AeiicTBUSA
Bba3oBble Jornueckue AecTBHUA:

CaMOCTOSITETIbHO  (OpMYIHMpOBaTh M aKTyaJU3UpOBAaTh MpoOJieMy, paccMarpuBaTh €€
BCECTOPOHHE;

ONpEAEATh LU IEATENBHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPUH UX TOCTHKECHUS,

BBISBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUMS B PACCMATPUBAEMbIX (PU3MUECKUX SIBICHUSX;
pa3pabaTeiBaTh IUIaH PELIeHUs] MPOOJIEMBI ¢ YUETOM aHallM3a MMEIOIIUXCS MaTepHalbHBIX H
HEMaTepUAIBHBIX PECYPCOB;

BHOCUTHb KOPPEKTHBBI B J€ATENbHOCTb, OLIEHMBATh COOTBETCTBHE pE3yJIETATOB LEJAM,
OILICHHUBATh PUCKHU MOCIIEACTBUHN AEATEIbHOCTH;

KOODIMHHUPOBAaTh M  BBHINOJHATH paboTy B YCIOBHSIX pPEANbHOTO, BUPTYAIBHOTO U
KOMOWHHPOBaHHOTO B3aMMO/ICHCTBUS;

PasBUBATh KPEaTUBHOE MBILIUICHHUE IIPU PEILICHUH )KU3HEHHBIX IPOOIIeM.

ba3oBble ucciaeanoBaTeabCKHE TEeHCTBHA.

BJIaJICTh HAYYHOW TEPMHHOIOTHEH, KITFOUSBBIMH TOHATHSAMHU H METOIaMU (PHU3HYECKOM HAYKH;
BJIQJICTh HaBBIKAMU YYCOHO-HCCIICIOBATEIBLCKOM W TMPOCKTHOM JEATSIILHOCTH B 00JIaCTH
(GU3NKHU, COCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTENILHOMY MOWCKY METOJIOB PEHICHUS
3a7a49 (PU3UUECKOTO COACPIKAHUS, IPUMECHEHHIO PA3IUYHBIX METOJIOB TIO3HAHHS,

BJIQJICTh BHUJAMU JICATEIBHOCTH IO TIOJyUYECHHUIO HOBOTO 3HAHHS, €r0 WHTEPIPETAlUH,
MpeoOpa30BaHUI0 U TPUMCHCHHMIO B Pa3IUYHBIX YYEOHBIX CUTYallUsAX, B TOM 4YHCIEC IPH
CO3/aHUU YYCOHBIX IPOCKTOB B 001aCTH (DU3UKH;

BBISIBIISITh TIPUYWHHO-CJICICTBCHHBIC CBS3M M aKTYaJU3UPOBATh 3a/1a4y, BBIABUTaTh TUIIOTE3Y
e€ pelieHUs, HaXOIUTh APryMEHTHI JUIsS JIOKA3aTebCTBA CBOMX YTBEPIXKICHUM, 3aJaBaTh
rapaMeTpbl ¥ KPUTEPUU PEIICHUS;

AHATM3UPOBATH MOJYUYCHHBIC B XOJIC PEIICHHS 331241 PE3YJIbTaThl, KPUTUUECKH OLCHUBAThH UX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH H3MECHEHHE B HOBBIX YCIIOBHUSX;

CTaBUTh M (popMynupoBaTh COOCTBEHHBIC 3ajaud B 00pa30BaTEIbHON JESATEIBHOCTH, B TOM
YHCIIe TP U3YUCHUU (U3HKH;

JlaBaTh OIEHKY HOBBIM CHUTYAI[UsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS M0 (PU3HKE B MPAKTHYECKYIO 00JIACTh )KU3HEACATSILHOCTH;

yMEeTh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00NacTeil;

BBIJIBUTaTh HOBBIC UJCH, IIPEJIaraTh OPUTMHAIbHBIE TIOAXO0JIbI U PELICHMS,;

CTaBUTH NMPOOJIEMBI U 33]1a4H, JTOIYCKAOIIUE aJIbTePHATUBHBIC PEIICHUS.

Pa6ora ¢ undopmanueii:

BJIaJeTh HABBIKAMU NONXyYeHHs HH(popMauuu (U3NUECKOro COAEpKaHUSI M3 HCTOYHHKOB
Pa3HBIX THUIIOB, CaMOCTOSATENIBHO OCYIIECTBIATh IIOMCK, AaHAJIM3, CHCTEMAaTU3aLUI0 H
MHTEPIPETAnio HHPOPMALIUK PAa3TUIHBIX BUIOB 1 (OPM MpPEACTABICHHS,

OLIEHUBATh JOCTOBEPHOCTH HHPOPMALIUH;

UCIIOJIb30BaTh CPEJCTBA MH(OOPMAIIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 3a/1a4 C COONIOJCHHEM TpeOOBaHMIA
SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH s, IPAaBOBBIX U 3THUECKUX
HOPM, HOPM HH(OPMAIIMOHHOH Oe30MacHOCTH;



CO3J1aBaTh TEKCTHI (PU3UYECKOTO COJEPKAHUS B PasnuuHbIX GopMaTax ¢ y4€TOM Ha3zHAYCHHS
UHQOpPMAITUM W TIEJIICBOW ayJUTOPUH, BBIOMpAs ONTHUMAJbHYIO (OPMY TPEACTABICHUS H
BH3yaJIN3aIlNH.

KoMMyHuKaTHBHBIE YHHMBepca/lbHble YieOHbIe AeiicTBHA:

OCYIIECTBIATH OOIIEHNE Ha YpOKax (PM3UKH U BO BHE-YPOUHOU JAEATENbHOCTH;

pacro3HaBaTh NPEeINOChIIKH KOHQIMKTHBIX CUTYallui U CMSIT4aTh KOH(QIUKTHI;

pa3BEPHYTO U JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIOJIB30BaHUEM S3BIKOBBIX CPEICTB;
[IOHUMATh ¥ UCIOJIb30BaTh IPEUMYIIECTBA KOMaHIHON U MHIUBUIyaIbHOMN pabOTHI;

BBIOMpAaTh TEMaTHKy M METOJbl COBMECTHBIX ACWUCTBHH C Y4YETOM OOILIMX HHTEPECOB U
BO3MOYXHOCTEH Ka)K10TO WIEHA KOJUIEKTHBA;

IIPUHUMATh LEJIU COBMECTHOHN JEATENbHOCTH, OPraHU30BBIBATE U KOOPAUHUPOBATH JCHCTBUS
0 €€ JNOCTWKEHHIO: COCTaBJIATH IUIAH NEUCTBUM, PACHpENEIATb PO C YYETOM MHEHUI
YYaCTHUKOB, 00CYKIaTh PE3YJIbTaTbl COBMECTHOHM paboThI;

OLICHUBATh KAa4eCTBO CBOErO BKJIAJa M KaXKIOI'0 yJaCTHHKA KOMaHIbl B OOIIMH pe3ybTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE IPOEKTHI, OLEHMBATH HICH C MO3WIMH HOBHU3HBI, OPUTMHAIBHOCTH,
MIPAKTUYECKOM 3HAYUMOCTH;

OCYILECTBIIATh MMO3UTUBHOE CTPATETHUYECKOE IMOBEJCHUE B PA3JIMUHBIX CUTyalLUsAX, IPOSBISAThH
TBOPYECTBO M BOOOpa)KeHHUE, ObITh HHULUATHBHBIM.

PerynsiTuBHbIe YHHBepcabHbIe y4eOHbIe JeHCTBUA
Camoopranusaums:

CaMOCTOSITETIbHO OCYHIICCTBIISITh MO3HABATENFHYIO JEATENBHOCTh B OOJACTH (QU3UKH U
ACTPOHOMUH, BBISIBIISITH MTPOOJIEMBI, CTABUTH U (POPMYIIMPOBATH COOCTBEHHBIE 331a4H;
CaMOCTOSITEJIbHO COCTABIISITh IUJIAH PEHICHUS PACUETHBIX W KA4YEeCTBEHHBIX 3ajady, IUIaH
BBITIOJTHEHUSI TIPAKTHYECKOH pPabOTBl ¢ Y4YETOM HMEIOMIMXCS PECypcoB, COOCTBEHHBIX
BO3MOYXHOCTEN U NIPEANIOYTCHU;

JIaBaTh OLEHKY HOBBIM CUTYALIHSIM;

pacuupsATh paMKH y4eOHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;

JleJlaTh OCO3HAHHBIN BEIOOp, apryMEHTHPOBATh €ro, OpaTth Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OIICHWBATh IPUOOPETEHHBII OTIBIT;

croco0cTBOBaTh (POPMHUPOBAHHUIO M TIPOSIBICHUIO SPYAULINU B 00NMacTu (PU3MKH, TTOCTOSHHO
TIOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYPHEIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTyallusiM, BHOCHUTb KOPPEKTHBHI B JESATEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HABBIKAMH IMO3HABATEJILHOW PEeQIIEKCHH KaK OCO3HAHHWS COBEPIIAEMbIX JCUCTBUH U
MBICTTUTENILHBIX MPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHMIA;

WCTIONIB30BaTh MPUEMBI pehIeKCHH JUIS OTICHKH CUTYaIliH, BRIOOPA BEPHOTO PEIICHHS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

MPUHAMATh MOTUBBI U apTYMEHTHI JIPYTUX MIPU aHAIU3€E PE3YJIbTATOB JIESITENbHOCTH;
MPUHUMATH ceOsl, MTOHUMAasi CBOM HEJIOCTATKH M JIOCTOMHCTBA;

MIPUHAMAaTh MOTUBBI U apPTYMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTAaTOB JEATENbHOCTH;
MPHU3HABATh CBOE MPaBO U MPABO JIPYTHX Ha OIIUOKH.

B mpouecce nocTwkeHHUsI JTMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS HPOrpaMMbl MO (HU3HMKE A YPOBHS
cpeaHero odmiero oOpa3oBaHUs y OOYyYarOIIMXCS COBEPIICHCTBYETCS SMOLMOHANBHBIA HMHTEIUICKT,
npeanoaralomi copMUpOBaHHOCTE:



CaMOCO3HAHUS, BKIIIOYAIOIIEr0 CIOCOOHOCTh IOHMMATH CBOE JMOIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPaBJICHUS Pa3BUTHSI COOCTBEHHOW SMOIMOHANBHOH cepbl, ObITh YBEPCHHBIM B
ceOe;

CaMOpEryJIMPOBaHMs, BKIFOUAIONIEr0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE IOBEJICHUE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOLMOHAIBHBIM U3MEHCHHUSAM U IIPOSBJISATH
THOKOCTB, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAILlUW, BKJIFOYAIONICH CTPEMJICHHE K JOCTH)KCHUIO IEId M YCIEeXy,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHE JICHCTBOBATh, HCXOJIS M3 CBOUX BO3MOXKHOCTEIH;
OMIIATHH, BKJIIOYAIOIMICH CIMOCOOHOCTh TMOHUMATh AMOIMOHANBLHOE COCTOSIHAE JIPYTHUX,
VYUTBIBATH €r0 TPH OCYIIECTBICHUU OOLICHUS, CIIOCOOHOCTh K COYYBCTBHUIO U
COIEPEIKUBAHUIO;

COIMANTLHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTh BBICTPAMBATHL OTHOIICHHS C JPYyTUMH
JIFObMH, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U Pa3peIiaTh KOH(PIUKTHIL

IMPEAMETHBIE PE3VYJIbTATHI

K xoHny obyuenus B 10 knacce npenMeTHbIe pe3ybTaThl Ha YIITyOJIEHHOM YPOBHE JOJKHBI OTPa)XaTh
c(hopMHUPOBaHHOCTH y 00YUAIONITUXCS YMEHUH:

MMOHUMATh POJIb (PU3UKH B IKOHOMHYECKOH, TEXHOJIOTMUECKOM, 3KOJIOTHUECKOM, COI[MAIbHOM U
ITHYECKOH cdepax AesATeTbHOCTH YeJOBEKa, pOJib M MECTO (PU3UKH B COBPEMEHHOW HAyYHOU
KapTHHE MHpa, 3HA4YCHUE ONKCATeNbHOH, CHCTeMaTH3UpYIoUleld, OOBICHUTEIBHON H
MPOTHOCTHYECKONW (YHKIUH (U3NYECKOW TEOPHUH — MEXaHUKH, MOJIEKYJSpHOW (u3uku u
TEPMOJIMHAMUKH, POJIb (PU3UUECKON TEOpUH B (POPMHUPOBAHUH MPEICTABICHUH 0 (HU3NIECKOM
KapTHHE MHUDA;

pasnyaTh YCJIOBHS NPUMEHHUMOCTH MoOJeNed (U3MYEeCKUX TeJl W INPOLECCOB (SBICHUN):
WHeplHajbHas cHcTeMa oOTcuéra, aOCONIOTHO TBEPAOE TeNo, MaTepHalbHas TOYKa,
PaBHOYCKOpEHHOE JIBW)KEHHE, cBOOOMHOE majeHue, abCoNoTHO ynpyras aedopmanys,
abCOIIIOTHO ympyroe W abCONIOTHO HEYNPYroe CTONKHOBEHHS, MOJIENW Ta3a, KUAKOCTH U
TBEPAOTO (KPUCTAIIIMUECKOTO) Tela, WACaNbHBIA Tra3, TOYEYHBIM 3aps], OJHOPOIHOE
IEKTPUYECKOE T10JIE;

pasin4ath YCJIOBHS (TpaHuIBl, 00JAcTH) NMPUMEHUMOCTH (PU3UUECKHX 3aKOHOB, IMOHMMATh
BceoOmuMil XxapakTep (QpyHIaMEHTaJbHBIX 3aKOHOB M OIPAaHUYEHHOCTh UCIIOJIB30BAHUS YaCTHBIX
3aKOHOB;

AQHAJTM3UPOBATh U OOBICHATH MEXaHMYECKHE IPOLECCHl M SIBICHHS, HCIOJIB3Ysl OCHOBHBIC
MOJIOKEHUS! M 3aKOHbl MEXaHMKH (OTHOCHTEIBHOCTH MEXAHWYECKOrO IBIKEHHMS, (POpMyIibl
KMHEMAaTUKH PaBHOYCKOPEHHOT'O MABIKEHMS, INpeoOpa3oBaHus [anmies ans CKOpoOCTH M
nepeMeleHns, 3aKkoHpl HpI0TOHA, MPUHIUI OTHOCHTENBHOCTH ['amuies, 3aKOH BCEMHUPHOTO
TATOTEHUS], 3aKOHBI COXPAaHEHHS MMIIYJIbCA U MEXaHWYECKOH 3HEPrHHM, CBSI3b PaOOTHI CHIIBI C
U3MEHEHHEM MEXaHMYECKOHM SHEpPIuHu, YCJIOBUS paBHOBECHs TBEPIOro Teja), MPH 3TOM
UCIIOJIB30BaTh MaTEMAaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTb YCIOBHS NPUMEHHUMOCTH
¢u3nuecKuX 3aKOHOB: NpeoOpa3oBaHMi ['anmies, BTOpPOro M TpeTbero 3akoHoB HproToHa,
3aKOHOB COXPaHEHHs UMITYJIbCA M MEXaHHUUYECKOW SHEPTHH, 3aKOHA BCEMUPHOIO TSATOTEHHS;
aHAIM3UPOBATh W OOBSACHATH TEIJIOBBIE TIPOIECCHI W SABJIEHUS, WCIIOJIb3YS OCHOBHBIC
nonoxeHus: MKT u 3akoHBl MONEKYJSIpHOH (U3UKKM M TEPMOJUHAMHUKHM (CBS3b IaBIICHUS
UACANBHOTO Tra3a Cco CpeJHeld KWHETHYECKOM SHEpruel TemioBOro JABMXKEHUS U
KOHIIEHTpAIle €ro MOJIEKYJ, CBS3b TEMIIEPATyphl BEIIECTBA CO CpPEAHEH KUHETHUYECKOU
SHEprHed TEIIOBOTO JBM)KEHUS €ro YacTHIl, CBA3b JaBJICHUS HICAIBHOTO Tas3a C
KOHIIEHTpalle MOJIEKyJl W €ro TeMIeparypoll, ypaBHeHue MeHnaeneeBa—KnanelipoHa,
NEepPBHI 3aKOH TEPMOIMHAMUKH, 3aKOH COXPAHEHHS 3HEPruH B TEIUIOBBIX Mpoleccax), Mpu



9TOM  HCMOJB30BAaTh  MAaTEeMaTHUYECKOE  BBIPAXKEHUE  3aKOHOB, YKa3bIBaThb  YCIOBUA
MPUMEHUMOCTH ypaBHeHUsI Menneneera—Knaneipona;

AQHAIM3UPOBATh M OOBSCHATH DIIEKTPUYECKHE SBICHUS, WCTIONB3YsS OCHOBHBIE TOJOXCHHS H
3aKOHBI JJEKTPOJWHAMHUKHN (3aKOH COXpaHEHHA OJIIEKTPHUUECKOTO 3apsna, 3akoH Kymona,
MOTEHIIUAIBHOCTh  AJIEKTPOCTATUYECKOTO TMOJs,, MNPUHUUI CYNEPIO3ULUN AIEKTPUUIECKUX
MOJIEH, IpU 3TOM YKa3blBas YCJIOBHS IPUMEHUMOCTH 3akOHa KylloHa, a Takke MpaKkTUYECKU
Ba)XHBIE COOTHOINEHFSI: 3aKOHBI OMa /s ydacTKa Henu W UIA 3aMKHYTOH JIIEKTPHUYEcKOit
neny, 3akoH Jxoymsi—Jlenna, mpasuna Kupxroda, 3axkonst @apajges Ui SIIeKTPOIIH3a);
ONHKCHIBATh (PU3NYECKHE TMPOLECChl M SBICHUS, WCIONB3Ys BEIUYMHBL: TIEPEMEIICHUE,
CKOpPOCTb, YCKOPEHHE, HMITYJIbC TeJla U CUCTEMbI TEJl, CHJIa, MOMEHT CWIbI, JABJICHHE,
MOTEHIIMAIbHAS JHEPrus, KWHETHYeCKas SHEepPrusi, MEXaHWdecKas JHeprus, padoTa CHIIBL,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, CUIIa TSHKECTH, CUIIa YIPYTOCTH, CHJIa TPEHHSI, MOIIHOCTb,
SHEprusl B3aUMOJIEHCTBHUS Tema c 3eMiI€id BONMM3M €€ MOBEpPXHOCTH, JHEPIHsl YIpyroi
nedopManil TPY>KUHBIL, KOJIHMYECTBO TEIDIOTHL, aOCONIOTHAS TeMIeparypa Tema, pabora B
TEPMOJMHAMHUKE, BHYTPEHHSSI SHEPTUsl HASATHHOTO OJHOATOMHOIO ra3a, paboTa MaeasbHOTO
rasa, OTHOCHUTENIbHas BIAXKHOCTh Bo3nyxa, KIIJI waeanbHOro TEmaoBOro JBUTATENS;
ANEKTPUUECKOE MOJE, HANPsLKEHHOCTh AJIEKTPUYECKOrO0 IMOJs, HaNpsHKEHHOCTh  MOJIS
TOYEUHOTO 3apsa WIM 3apsDKEHHOrO IIapa B BakKyyMeé M B JAUDJIEKTPUKE, MOTCHIHUAN
ANEKTPOCTATUYECKOr0 IMOJIA, PA3HOCTh IMOTEHUHUANOB, 3JEKTPOJABIKYIIAS CHIIA, CHJIA TOKA,
HalpsDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKass EMKOCTh IUIOCKOIO  KOHJEHCATopa,
CONPOTUBJIICHUE YYACTKA LENHU C I[OCIEIOBATENbHBIM M MapajlIeIbHbIM COEIUHECHUEM
PE3UCTOPOB, SHEPTHUSA ANEKTPUUECKOI0O MOJISI KOHEHCATOPa;

OOBACHATH OCOOCHHOCTH TIPOTCKaHHMS (U3NYCCKUX SBJICHUN: MEXaHHUYECKOE JBIKEHUE,
TEIUIOBOE JIBIDKEHHE YaCTHI[ BEIIEeCTBA, TEINIOBOE pPaBHOBECHE, OpPOYHOBCKOE IBI)KEHUE,
muddy3us, WCIapeHre, KUINeHHEe W KOHJIEHCANWs, IUIABJICHHE W KPHCTaLTH3aIlus,
HaIpaBJICHHOCTh TEIUIONEPEAAYUN, SJIEKTPU3ALMS TeJl, SKBUIOTCHLHAIBHOCTh MOBEPXHOCTH
3apsSKEHHOTO IPOBOIHUKA;

MPOBOJUTh HCCIICJIOBAHUE 3aBUCUMOCTH OJHOW (HU3UYECKON BEIMYMHBI OT JPYroMl ¢
WCTIONB30BaHUEM MPSIMBIX U3MEPEHHUH, MPH 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PHKCHUpPOBATH
pe3ynbTaThl MOJXYYSHHON 3aBUCHMOCTH (PM3WYECKHX BEIWYMH B BUAE T'paHUKOB C y4ETOM
a0COFOTHBIX MOTPENTHOCTEN N3MEPEHHH, JeNIaTh BBIBOJKI 110 Pe3yJIbTaTaM HCCIIeIOBAHMS,
IMPOBOJUTE KOCBCHHBIC U3MCPCHUA (I)I/ISI/I‘ICCKI/IX BCJIMYMH, IIPU 3TOM BI)I6I/IpaTB ONTUMAJILHBIN
MCTOJ U3SMEPCHUA, OILICHUBATH a6COHIOTHI)Ie U OTHOCHUTCIIbHBIC IIOIpCHIHOCTU IIPAMBIX H
KOCBEHHBIX U3MEPECHMUI;

MPOBOJUTH OMNBITHl IO NPOBEPKE NPEIJIOKEHHON TUIOTE3bl: IUIAHUPOBATH 3KCIEPUMEHT,
C06I/IpaTb OKCIICPUMECHTAJIbHYIO YCTAHOBKY, aHAJIM3UPOBATH ITOJYYCHHBLIC PE3YJIbTATHI U 1CJIaTh
BbIBOJ O CTAaTyCC HpeI[J'IO)KeHHOI\/’I THUITIOTE3HI,

coOJIF0IaTh TpaBmiIa 6E€30MACHOTO TPY/la MPHU MMPOBEISHUH UCCIE0BaHNN B paMKaX y4eOHOTO
SKCIIEPUMEHTa, NPAaKTHUKyMa W Y4eOHO-HMCCIIEIOBATEIhCKOW M TMPOEKTHOW NEATEIBHOCTH C
WCTIOJIb30BaHUEM N3MEPHUTEIBHBIX YCTPOMCTB U JIA0OPATOPHOTO 000PYIOBaHUS;

pemaTs pacu€THBIE 33Ja4d C SBHO 3aJIaHHOW W HESBHO 3aJaHHON (pH3MuecKoil MOJenbo: Ha
OCHOBaHWHM aHaIHM3a YyCIOBHS OOOCHOBHIBATh BHIOOP (DM3MYECKOW MOJENH, OTBEYAOIICH
TpeOOBaHUAM 3a7]aud, NUPUMEHSATh (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH | TIOCTYJaThl
(U3MYECKUX TEOPUH TPHU WCIONH30BAHUM MATEMAaTUYECKMX METOJOB pEIIeHUs 3ajad,
MPOBOJUTh PACUETHl HA OCHOBAaHUU HMMEIOLIUXCS JaHHBIX, AHAJIU3UPOBATh PE3YyIbTaThl U
KOPPEKTUPOBATH METO/IbI PEIICHUS C YUETOM MOJTYUYEHHBIX PE3YJIbTATOB;

peliath Ka4eCTBEHHBIC 3aa4u, TPEOYIOIMe NMPUMEHEHUS 3HAHUIM M3 Pa3HbIX Pa3/eiioB Kypca
(U3MKH, a TaKKe WHTErPAIlliy 3HAHUN U3 JIPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA:
BBICTPAUBAaTh JIOTHYECKYID LEMOYKY PACCYKIEHUH C OHmOpO Ha U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NIECKHE SBICHYS,



UCIIOJIb30BaTh TEOPETUYECKUE 3HAHHS JUIS OOBSCHEHWS OCHOBHBIX TIPUHIIUIIOB PabOTHI
U3MEPUTEIHHBIX TPUOOPOB, TEXHMUECKMX YCTPONUCTB U TEXHOJIOTHIECKUX MPOIIECCOB;
NPUBOJUTH IPUMEPHI BKJIAJa POCCHUCKUX U 3apyOeKHBIX YUEHBIX-(DHU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHE TIPOLIECCOB OKPYKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;
aHAM3UPOBAaTh M OLECHHUBATH IMOCICICTBUA OBITOBOM W TMPOW3BOJICTBEHHOW JAEATENHHOCTH
4eJI0BeKa, CBA3aHHOM ¢ (PU3NYEeCKUMH MPOLIECCaMU, C MO3UIUHN KOJIOTUIECKO 0€30MacHOCTH,
NPEACTABICHUH O PalMOHATFHOM MPUPOIOINOJIB30BAHNH, a TAKKE Pa3yMHOM HCIOJNb30BaHUU
JOCTIDKEHUN HAYKH M TEXHOJIOTUH [T AajbHEHILIEro pa3BUTHS YEIOBEUECKOr0 00IECTBa;
MPUMEHATh Pa3IMIHBIE CIOCOOBI PaboTHl ¢ wWHopManuel (U3NIECKOTO COICpIKaHHSI C
WCIIOJIb30BaHUEM COBPEMEHHBIX HMH(OPMALMOHHBIX TEXHOJOTMH, MPH 3TOM HCIIOJIB30BaTh
COBpEeMEHHbIE MH()OPMAIMOHHBIE TEXHOJOTHUHU IS TOWCKA, MEepepadOTKU M IMpeabsBICHHS
yueOHOM W Hay4YHO-TIOMYJNAPHOH WHGOpPMALUU, CTPYKTYpUPOBAaHUS M HWHTEPIPETALUH
MHQOpPMAaIUK, TOJNYYEHHOW W3 pa3IUYHBIX HCTOYHUKOB, KPUTHYECKH aHATU3UPOBAThH
NOJy4aeMylo HH(POPMALMI0 W OLEHHBAaTh €€ TOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIINXCS
3HaHUH, TaK 1 Ha OCHOBE aHaJIM3a UCTOYHUKA HH(OpMAIINK;

MPOSIBIIATH OPTaHU3AIIMOHHBIC W MMO3HABATEIBHBIC YMEHUS CAMOCTOSATEILHOTO MPUOOPETEHUS
HOBBIX 3HAHUH B MPOIIECCE BBITIOJHEHUS MTPOSKTHBIX M YIeOHO-HCCIeI0BATENLCKUX padoT;
paboTaTh B IpyIEe C UCIIOJHEHHEM DPa3JIMYHBIX COLHUAJBHBIX POJEH, MIIaHUPOBATh PadOTy
TPYMITbI, PAIIHOHATBHO Paclpe/IeNsaTh ACATEILHOCTh B HECTAHIAPTHBIX CHTYAIUSIX, aJCKBATHO
OILICHUBATh BKJIA] KAXKJOTO U3 YYACTHUKOB IPYIIIBI B PEIICHHE PACCMATPUBAEMOMN MPOOIIEMBI;
MPOSBIATH MOTHUBAIMIO K Oyayliedl MpoecCHOHAIBLHOM JEATSIIBHOCTU MO CICIUATBHOCTIM
(hM3UKO-TEXHIYECKOTO TPO(HIIS.

K xonmy oOyuenus B 11 knacce npenMeTHbIe pe3yIbTaThl HA YIIIyOJIEHHOM YPOBHE JOJDKHBI OTPaXaTh
c(OpMHUPOBAHHOCTH y 00YYAIOIIUXCS] YMEHHUH:

MOHUMATh POJb (U3UKH B DKOHOMHYECKOH, TEXHOJOTHYECKOH, COLMAIBHON M ITHYECKOU
cdepax IesATeNbHOCTH YEJIOBEKa, POJib U MECTO (M3UKM B COBPEMEHHOI Hay4yHOH KapTHHE
MHpA, POJIb aCTPOHOMHHU B MPAKTUYECKOHW IESITEIBbHOCTH YEJIOBEKAa M JAIbHEMIIEM HAy4HO-
TEXHUYECKOM Pa3BUTHUH, 3HAUEHHE ONMHCATEIbHOH, CHCTEeMAaTH3UPYIOUIeH, 00bSICHUTEILHON H
MPOTHOCTHYECKON (YHKUMI (U3MUECKOH TEOPUH — BIIEKTPOANHAMUKH, CIIEHUATBHON TEOpUH
OTHOCUTENBHOCTH, KBAaHTOBOH (HM3MKH, pOJIb (HU3MUECKOH Teopur B (HOPMHUPOBAHUH
NPEACTaBICHUH 0 (U3NUECKONH KapTHHE MHpPA, MECTO (PU3MYECKON KapTHHBI MHpa B 0OIIeM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NPENCTABICHUAN O IPUPOJIE;

pa3nvaTh YCJIOBHSI NPUMEHHUMOCTH Mojelei (U3NYEeCKUX Tell W TPOLECCOB (SBICHUN):
OJTHOPOZHOE 3JIEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE IO, TapMOHHMYECKHE KoJeOaHWs,
MaTEeMaTHYECKUIl MasATHUK, HACANBHBI MPYXUHHBIA MAsATHUK, TapMOHHYECKHE BOJIHBI,
uAeaNbHBI KOJIeOaTeNbHbI KOHTYpP, TOHKas JIMH3a, MOJAENEH aToma, aTOMHOIO sijapa MU
KBaHTOBOW MOJIECIIN CBETA;

pa3nn4aTth YCJIOBHs (TpaHHMIBI, O0JIACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, MMOHHMATh
BceoOmuMil XxapakTep (pyHIaMEHTaIBHBIX 3aKOHOB M OIPAaHUYEHHOCTh UCIIOJIB30BAHUS YaCTHBIX
3aKOHOB;

aHAIM3UPOBATh U OOBACHATH 3JIEKTPOMArHUTHBIE MPOILIECCH U SIBIIEHUS, UCIIONB3YSI OCHOBHBIE
MOJIO’KEHUSI M 3aKOHBI ANIEKTPOJMHAMUKHN M CIIENHANBbHON TEOPHH OTHOCHUTEIHHOCTH (3aKOH
COXpaHEHUS NEKTPUIECKOTo 3apsaa, cuia Ammepa, cuna JIopeHna, 3aK0H JIeKTPOMarHUTHOM
WHIyKIWH, npaBmwio Jlenna, cBsa3p JJC caMOMHIYKITMH B DJIEMEHTE DJICKTPUICCKON IEeTH CO
CKOPOCTBIO HM3MEHEHHS CHJIBI TOKA, IOCTYJIaThl CHEIHabHOW TEOPHUH OTHOCHTEIHHOCTH
OWHIITEWHA);

AQHAJTM3UPOBATh M OOBSACHATH KBAHTOBBIE MPOLECCHl W SIBICHHSA, HCHONB3YS IOJOXKEHUS
KBaHTOBOW Qu3uKH (ypaBHeHHE DHHIITENHHA sl potodddeKTa, MepBhlil ¥ BTOPOU MOCTYIATHI
bopa, mnpuHIMI CcOOTHOIICHHMS HeonpeAaenéHHocTeil ['efizeHOepra, 3aKOHBI COXpPaHEHHS



3apsA0BOTO M MAacCOBOTO YHCEI W DHEPIrUU B SIACPHBIX PEAKIUAX, 3aKOH PAaTUOAKTHBHOTO
pacmana);

ONMHCHIBaTh (U3NYECKHE TIPOIECCHl W SBJICHHS, WCIIONb3YyS BEIHUYHUHBI: HANPSHKEHHOCTD
ANIEKTPUYECKOTO TIOJSl, TMOTEHIHAT DJIEKTPOCTATUYECKOrO IIOJIsA, Pa3sHOCTh MOTEHITHAJIOB,
AIIEKTPONBIKYIIAsl CHjla, WHAYKIMS MAarHATHOTO IIONIS, MarHWTHBIA TIOTOK, cuja AMIiepa,
WHAYKTUBHOCTb, OJIEKTPOABIDKYIIAs CHJIA CAMOWHAYKIIMH, OJHEPTHSA MAarHUTHOTO TIOJA
MIPOBOIHUKA C TOKOM, PEISITUBUCTCKAN UMITYJIbC, TIOJTHAS SHEPTHS, YHEPTHS ITOKOSI CBOOOTHOM
YaCTHIIBI, SHEPTHS U UMIYJIbC (POTOHA, MACCOBOE YHCIIO U 3apAI S/Apa, SHEPTHS CBSI3H SIIIPa;
OOBSACHATH OCOOCHHOCTU TPOTEKaHUs (DU3MUECKUX SBJICHUMN: SJICKTPOMATrHUTHAS WHIYKITHS,
CAMOWHIYKIMSA, PE3OHAHC, WHTEPPEPEHIUs BOJH, MUQPAKIMS, TUCHEPCUS, TIOTHOE
BHyTpEHHEE OTpakeHue, (poTodnexTpudeckuii apdext (porodddexr), anpda- n 6era-pacnambt
aqep, TaMMa-u3IydeHne saep, (PU3NIecKue MPUHINIBL CIEKTPATFHOTO aHamn3a U paboThI
nazepa;

OTIPECIIATh HANPABICHUE WHAYKIIMA MAaTHUTHOTO TIOJISI IIPOBOJTHUKA C TOKOM, CHIIBI AMIiepa U
cuJibl JIopeHia;

CTPOUTH U300paXKCHHE, CO3/IaBAEMOE TIOCKUM 3€PKAJIOM, TOHKOW JIMH30M, U PACCYUTHIBAThH €TO
XapaKTEPUCTUKH;

MIPUMEHSATH OCHOBOTIOJNATAIOIINE aCTPOHOMUYECKHE TIOHSATHS, TEOPUU W 3aKOHBI JIJISl aHAIIN3A |
00BsicCHeHHS (HU3UYECKUX TPOIIECCOB, MPOUCXOISIINX B 3BE3NaX, B 3BE3MHBIX CHUCTEMax, B
MEXTaTaKTHYECKOM Cpe/ie; IBHKEHUS HEOSCHBIX TeJl, 3BOJIFOIMH 3BE311 U BeeneHHoi;
MIPOBOJIUTH UCCIIEAOBAHUE 3aBUCHMOCTEH (DM3MUECKHUX BEIUYMH C HCIIONB30BAHUEM IPSMBIX
W3MEpEeHH, TIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHUPOBATH PE3YIbTATHI MOIYUCHHOMH
3aBUCHMOCTH (PH3UYECKHUX BEIMYHMH B BUJE IPaQHUKOB ¢ yUIETOM aOCONIOTHBIX MOTPEITHOCTEH
W3MEPEeHHA, IeTIaTh BEIBOIBI IO PE3YIbTaTaM UCCIIEOBAHUS;

MPOBOJIUTh KOCBCHHBIC M3MEPEHUs (PU3UUECKUX BEIMYWH, IIPH STOM BHIOMPATh ONTUMAJIbHBIHN
METOJlT WU3MEPEHHs, OICHWBATH aOCONOTHBIE W OTHOCHTEIbHBIE TOTPEITHOCTH MPSMBIX H
KOCBEHHBIX U3MEPEHHUIA;

MPOBOJUTH ONBITHI TI0 TMPOBEPKE MPEAJIOKEHHONW THIIOTE3bl: IUIAHUPOBATH DKCIEPUMEHT,
coOMpaTh IKCIECPUMEHTAILHYIO YCTAHOBKY, aHAJTU3UPOBATh MOJIYUYCHHBIC PE3yJIbTaThl U JIeJIaTh
BBIBOJI O CTaTyCE MPEJIOKEHHON THITOTE3HI;

OTIMCHIBATh METOJII ITOTyYEHHUS HAYIHBIX aCTPOHOMUYECKHUX 3HAHMIA;

coOJIFOIaTh TpaBmiIa 6E€30MaCHOTO TPY/la MPHU MMPOBEISHUH UCCIIEOBaHNN B paMKaxX y4eOHOTO
SKCIIEPUMEHTa, NPAaKTUKyMa W Y4eOHO-HMCCIIEeIOBATEIhCKOW M TMPOEKTHOW NEATEIBHOCTH C
WCTIOJIb30BaHNEM N3MEPHUTEIBHBIX YCTPOMCTB U JIA0OPATOPHOTO 00OPYIOBAHUS;

peuiath pacu€THBIC 33Ja4d C SBHO 3aJIaHHOW W HESBHO 3aJlaHHON (DU3MUYECKON MOJEINblo: Ha
OCHOBaHWM aHallM3a YCJIOBUS BHIOWpaTh (U3NYECKHE MOENH, OTBEYAroIIne TPeOOBaHHSIM
3a/1a4¥, TPUMEHATh (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJAThl (PH3UYECKUX TEOpUi
MIPH UCTOJH30BAHMHM MAaTEeMAaTUYECKHUX METOIOB peHIeHHs 3a]ad, MPOBOJIUTH Pacu€Thl Ha
OCHOBaHUHM HMMEIOIINXCS JTaHHBIX, aHATU3UPOBATh PE3YIbTaThl M KOPPEKTHPOBATH METOJIBI
pEIIeHus C YIETOM ITOTyIEHHBIX PE3YIHTaTOB;

peliaTh Ka4eCTBEHHBIC 3aJauu, TPEOYIOIMe MPUMEHEHUs 3HAHUH M3 Pa3HbIX Pa3ieiioB Kypca
(GU3MKH, a TaKKe WHTErPAIllMy 3HAHUN U3 JIPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA:
BEICTpaUBaTh JIOTUYECKYIO LIEMOYKY PpACCYKIACHUH C OIOpOH Ha HW3YYECHHBIC 3aKOHHI,
3aKOHOMEPHOCTH U (PU3NIECKHE SBICHYS,

MCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS JUIS OOBSICHEHHS OCHOBHBIX IPHHIIUIIOB PabOThHI
HU3MEPHUTEIbHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MTPOLIECCOB;
MPUBOUTH MPUMEPHI BKJIaJ]a POCCUICKHX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHE ITPOIIECCOB OKPYIKAIOIIETO MUPa, B PA3BUTHE TEXHUKH U TEXHOJIOTHH;



aHAJM3UPOBATh W OIICHUBATH ITOCIICJICTBUS OBITOBOH W IPOW3BOACTBEHHOW EATEIHLHOCTH
YEJIOBEKa, CBA3aHHOM ¢ (PM3UUESCKUMH IIPOLIECCAMH, C MTO3UIMI 9KOJIOrHUECKOM 0€3011acHOCTH,
MIPEJICTABICHU O PAlMOHATHHOM IMPHUPOIONONH30BAHNH, & TaKXKE PasyMHOM HCITOJIb30BaHUHU
JMIOCTHKCHUI HAYKH U TEXHOJIOTHH TSI MATbHEHIIIETO Pa3BUTHS YeIOBEYECKOTO OOIIeCTBa;
MPUMEHSATh Pa3IHYHBIC CIIOCOOBI PabOTh ¢ WHpOpPMAIMEH (U3NYECKOTO COACPKAHHUS C
WCITOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTHH, TPH STOM HWCIIOIL30BaTh
COBpEMEHHBIC HH()OPMAIMOHHBIC TEXHOJOTHH IS TOWCKA, MEpepadOTKH W TPEIbIBICHUS
y9eOHOH W HAYYHO-TIOMyJSIpHON WH(OpPMANK, CTPYKTYPHPOBAHHA W WHTEPIPETAUN
nHpOpMAIMH, TONYYEeHHOH W3 pPa3NWYHBIX HWCTOYHHWKOB, KPHUTHYECKH aHAIM3HPOBATH
MoNTyJaeMylo WH()OPMAIMI0O M OLEHWBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIHXCS
3HaHWH, TaK ¥ Ha OCHOBE aHAJIN3a HCTOYHHUKA HH(POPMAIIHH;

MPOSIBIATh OPTaHU3AIMOHHBIC U MMO3HABATENIBHBIC YMEHHUS CAMOCTOSTEIBHOTO MPHOOPETCHHS
HOBBIX 3HAHUU B TIPOIICCCE BBIMOJIHCHUS TPOCKTHBIX U Y4eOHO-HCCIIEIOBATEILCKUX PaboT;
paboTarh B Tpymnme C WCIOJHEHHEM Pa3INYHBIX COIHAIBHBIX POJIeH, IIIaHUPOBaTh PadoTy
TPYIIIBI, PAIMOHAIEHO PACIPEACATh ACSITEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJICKBATHO
OLICHUBATH BKJIa] KOKIOTO U3 yYACTHUKOB TPYIIIBI B pEIICHHE PacCMaTPUBaeMOM MPOOIIEMBI;
MIPOSIBIATh MOTHBAIMIO K Oymymiedl mpogeCCHOHAIBHON NEATENBHOCTH 0 CIENHUATBHOCTIM
(hUBUKO-TEXHIYECKOTO TPO(HIIS.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
KoanyectBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3iesioB U TeM (mudposbie)
Kontpoabnbie | IlpakTudeckue
n/m  NporpamMmbl Bcero o0pa3oBaTe/ibHbIe
padoTsI padoTsI
pecypchl
Paznen 1. HAYUHBI METO/I IIO3HAHMS ITIPUPO/IbI
1.1 HayuHus1it MeTO] TO3HAHUS IPUPOIBI 6
Hroro no pazaeny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
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2.3 Cratuka TBEpIOTO TENA 5 1
2.4 3aKOHBI COXpaHEHHS B MEXaHUKE 10 1
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Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOIMHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHOKWHETHYECKON TEOpUHU 15 1
3.2 Tepmoannamuka. TemmoBpie MaTHBI 20 1
33 ArperatHsie cocTosTHUS BemecTBa. dDa3oBbie 14 1
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Hroro no pasaeny 49
Paznen 4. JJJEKTPOJANHAMUKA
4.1 DNeKTpUIecKoe moJe 24 1
4.2 [TocTosHHBIN 3NIEKTPUUYECKUI TOK 24 1
4.3 Toku B pa3anuHBIX cpeaax 6




Hroro no pazgeny

Pazgen 5. ®U3UYECKHAN MTPAKTUKYM

54

5.1 Ou3nyecKuii TPaKTHKYM 16 16
Uroro no pasgemny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 16



11 KJIACC

KoanuecTBO yacoB JJ1eKTPOHHBIE
HaumeHnoBanue pa3aesioB U TeM uugpoBbIe
Ne ni/m P KonTpoabnbie | IlpakTnyeckue (1up )
NMPOrpaMMsbl Bcero o0pa3oBaTe/ibHBIE
padoThI padoThI
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Paznen 1. JIEKTPOJIUHAMUKA
1.1 MaruuTHOE 10JIe 14
1.2 DneKTpoMarHuTHas! HHIYKIHS 13 1
Hroro o pazneny 27
Paznea 2. KOJIEBAHU S U BOJIHBI
2.1 MexaHndeckue KojaeOaHus 10
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53 MexaHH4YeCcKHe U 3JIeKTPOMArHUTHBIC 10 1
BOJIHBI
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Paszgen 3. OCHOBBI CHEHHAHBHOﬁ TEOPUU OTHOCUTEJIBHOCTH
3.1 OcHoBrl CTO 5 1

Hroro o pazneny 5

Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOITHOBOH Ayaln3m 15

4.2 dusnka atoma 5

43 @®u3HKa aTOMHOTO S7pa U DIEMEHTAPHBIX

YaCTHII

Uroro no pasgeny 25




Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKN

51 ‘ DJeMEeHTBI aCTPOHOMHU H aCTPO(YUUKU 12
HUroro no pazaeny 12
Paznen 6. PU3UMYECKHAN MTPAKTUKYM
6.1 ‘ Ou3nyecKuii TPaKTHKYM 16 16
Hroro no pazaeny 16
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IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne

T
i emMa ypoka

®dusuka — QPyHIaMeHTaIbHas HayKa O
pupoie

KoanyecTBo yacoB

Bcero

KonTposabHbie
padoTsI

IIpakTu4eckue
padoTsI

Jara
U3yYeHUs

HayuHb1ii MeTo TO3HAHKS U METOABI
rccienoBanns (PU3MUECKUX SBICHHUM

¢duzuke

OKCIEpPUMEHT U TEOpHs B MPOLIECCE TO3HAHUS
npupoasl. HaGmroneHue 1 SKCepuMEHT B

CrniocoObl n3MepeHus GU3NIECKUX BEITNINH

HU3MEpEeHUH U3NIECKUX BEIUINH

JIEeATEILHOCTH JIIOJIEN

OTHOCUTENILHOCTh MEXaHUYECKOTO

MECXaHHUKH

AOCOITIOTHAS U OTHOCHUTENbHAS MTOTPEIIHOCTH
MopenupoBanue B ¢pusuke. Poss 1 MecTo
¢u3uku B QOPMHUPOBAHUU COBPEMEHHOM

HAYYHOM KapTHHBI MUpPa, B IPAKTHYECKON

MexaHnnueckoe aBkeHue. CucremMa oTcuera.

JABHOKCHUA. HpHMaﬂ n 06paTHa$[ 3agadun

OCH KOODP/IMHAT

Pannyc-BexTop MatepuanbHONW TOUKH, €TO
MIPOEKIIMY Ha OCH KoopauHat. TpaekTopus.
[Tepememnenne. CkopocTs. X mpoekiuu Ha

HpﬂMOHHHCﬁHOI‘O JBHXKXCHUA

PaBHOMEpHOE NIPSAMOJIMHEWHOE JBUKEHUE.
I'padmyeckoe onmcanue paBHOMEPHOTO




10

CrnoxxeHue nepeMelieHnii U CKopocTeH.
Pewenue 3amau

11

HepaBHomepHoe aBuxeHue. MruoBeHHas
CcKopocTh. Y ckopenue. IIpsimonuHeitHoe
JBIYKEHUE C IOCTOSIHHBIM YCKOPEHUEM

12

I'paduueckoe onrcanue MpIMOIMHEHHOTO
JBIDKEHUS C IIOCTOSIHHBIM YCKOPEHHEM

13

14

15

CBobogHoe naieHue. Y CKopeHue CBOOOIHOTO
nasieHns. 3aBUCHMOCTh KOOp/INHAT,
CKOPOCTH, YCKOPEHHSI OT BPEMEHH U HX
rpaduku

JIBr>keHue Tena, OpOIIEHHOTO MO YTIIIOM K
TOPH30HTY

KpuBonuneitnoe npuxenue. JBrxeHue 1no
OKPYKHOCTH. YTJIOBas U JIMHEWHASI CKOPOCTb.
Ilepuon u gacroTta. LleHTpOoCTpEMHUTENBHOE U
IIOJIHOE YCKOPEHHE

16

KontponbHas pabora no teme "Kunemaruka'

17

18

19

ITepsriif 3akoH HetoToHa. MHEpLIManbHBIE
cucteMbl otcuéra. [IpuHiun
OTHOCHUTEIBbHOCTH I anuies.
HeunepuuanbHbie cUCTEMBI OTCUETA

Cuna. PaBHozeHcTBYIOIIAs cuna. Bropoit
3akoH Heiorona. Macca
B3aumopeiictBue ten. Tperuit 3akoH
HsroTona

20

21

[Ipunuun cynepno3unuu cui. Pemenne
3a/1a4 Ha MpUMEHeHHe 3aKkoHoB HbroToHa
3aKOH BCEMUPHOTO TATOTCHHUS.
OKBUBAJICHTHOCTH TPABUTALIMOHHON H
WHEPTHOU MaccChl




22

Cuia TSDKECTH M YCKOpPEHHE CBOOOTHOTO
naJeHUs

23

JIBmkeHre HeOECHBIX TEN U UX
HCKYCCTBEHHBIX CITyTHHUKOB. [lepBast
KOCMHUYECKas CKOpocTbh. 3akoHbl Kemepa

24

Cuna ynpyroctu. 3akoH ['yka. Bec Tena

25

Cuna tpenus. [Ipupona v BUIBI CUIT TPEHUS.
JIBI>KEHME B )KUAKOCTH U ra3e ¢ yIETOM CHJIIBI
COTIPOTUBJICHUS CPEJIBI

26

Hasnenue. ['uapocraTuyeckoe naBieHUE.
Cuna Apxumena

27

28

AobcomoTtHo TBepoe Teno. [locrynarensHoe
U BpallaTebHOE ABIKEHHUE TBEPIOTO Tea

MOMEHT CHITBI OTHOCUTEIFHO OCH BpAIlleHUsI.
IIne4uo cuinl

29

CrnosxeHue cuil, MPUIIOKEHHBIX K TBEPIOMY
Teny. LleHTp TskecTH Tena. Y cioBus
paBHOBecHs TBEpIOro Tena. Bumst
paBHOBecHA

30

31

32

Perenue 3agay

KonTponbHas padora o teme "J[nHamuka.
Craruka TBeporo Tena'

NMnynbsc MaTepranbHOM TOUKH, CUCTEMBI
MaTepHualbHbIX TOYEK. LIeHTp Macc cucTemsl
MaTepUaibHbIX ToueK. TeopeMa o ABMKEHUU
LIEHTPa Macc

33

NMiryibC CHITBI 1 I3MEHEHUE UMITYJIbCa Tea.
3aKkoH coxpaHeHHs! UMIyJbca. PeakTuBHOE
IBIDKEHHUE

34

MoMEeHT uMITyJibca MaTepUaIbHON TOUKH.




HpeI[CTaBJ'ICHI/IC 0 COXpaHCHUH MOMCHTA
HUMITYJIbCAa B ICHTPAJIbHBIX IMOJIAX

35

36

Pemenne 3amau

Pabora criiel Ha MaJIOM ¥ Ha KOHEYHOM
nepemenieHnd. I'paduueckoe npeacTaBieHue
paboThI CHITBI. MOIITHOCTh CHJTBI

37

Kunernueckast sueprus. Teopema 00
W3MEHEHUU KHHETUYECKON SHEPIUU
MaTepUaJIbHON TOYKU

38

39

HOTCHHI/I&J]I)HI)IG N HCIIOTCHIIMAJIbHBIC CUJIBI.
IToTenuumansHas sueprusi. Bropas
KOCMHYECKasi CKOPOCTb

Tpetbst KocMuYeckasi CKopocTb. CBsI3b
pa6OTI)I HCIMOTCHIIMAJIbHbBIX CHII C
N3MEHEHNEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJ1. 3aKOH COXPaHEHUs
MEXaHUYECKON SHEPTUH

40

Ynpyrue u Heynpyrue CTONKHOBEHHS.
VYpaBHeHne bepHynnu 1715 uaeanbHOR
KHUJKOCTH

41

42

KontponbsHas pabora 1o Teme "3aKoHbI
COXpaHEHUs B MEXaHuke"

PazBuTue npencraBieHuit o npupoae
TemnoTel. OcHOBHBIE nosioxkeHust MKT.
Huddysus. bpoyHoBcKkoe nBHXKEHUE

43

CrpoeHnue ra3000pa3HbIX, )KUIKUX U TBEPIBIX
TeJ. XapakTep ABIKEHUS U B3aUMOJICHCTBUS
YaCTHI[ BEIIECTBA

44

Macca u pazmepsl MOJIEKYT (AaTOMOB).
Kommaectso BemectBa. IlocTosaHas
ABoranpo




Temneparypa. Temnosoe paBHoBecue. IIkana

45
Llenbcus

46 Pemenne 3amau

47 WneanbHelii ra3. 'a30Bble 3aKOHBI

48 VYpaBHenue MeHneneeBa-Knamnelipona.
Pewenue 3amau

49 AbGcomtoTHas Temnieparypa. 3akoH JlanbToHa

50 W3onpornecchl B naEaNIbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA

51 I'paduueckoe npencraBaeHne H30MPOLECCOB:
n30TEepMa, H30X0pa, n300apa

52 OcnoBHoe ypaBHenne MKT

53 Pemenue 3anau
CBs13b a0COIIOTHON TEMIIEpaTyphl

54 TEPMOJIMHAMUYECKOHN CHCTEMBI CO CpEITHEH
KMHETHYECKOH SHEprueH MocTynaTeabHOro
TEIUIOBOT'O JIBIXKEHUSI €€ 4yacTuI]

55 O06001IeHne U cucTeMaTH3alys 3HaHUH 110
teme "OcHoBsl MKT"

KontponbsHas pabota o Teme "OCHOBBI

56
MKT"

TepmoauHaMuueckas cucteMa. 3aJaHue
BHeNIHUX ycioBui s T/ cucteMsl.

57 BHeninue v BHyTpEeHHUE TAPAMETPBI.
[Tapamerps! T/] cucTeMsl Kak cpeaHue
3HAYEHUS BEITMYUH, ONUCHIBAIOIINX €€ Ha
MHUKPOCKOITMYECKOM yPOBHE
HyneBoe Hawyano TepMOANHAMUKH.

58 CamornpousBoibHas penakcanus T/ cuctemMbl

K TEIUIOBOMY PaBHOBECHIO




59

Mogenb HUCAJIBHOI'O ra3a B TCPMOJUHAMUKE.
YcaoBus MMPUMCHUMOCTHU 3TOM MOACIN

60

61

62

63

Ypasuenue Menneneesa-Knaneipona u
BBIpa)KEHHE IJIs1 BHYTPCHHEH SHEprun

Bripaxxenue 17151 BHyTpEHHEN SHEPTUU
OJTHOATOMHOT'O HJeaJIbLHOTO ra3a.
KBasucrarnieckne v HecTaTHYCCKHE
MPOIIECCHI

OrneMeHTapHas paboTa B TEPMOJANHAMUKE.
Brruncnenue paboThl o rpaduky mporecca
Ha pV-auarpamMmme

Tennonepenaya kak cnocod U3MEHEHUS
BHyTpeHHei saeprun TJ1 cucremsl 6e3
COBEpILECHHS paOOTHI

64

65

66

KOHBeKI_II/IH, TCIUIONPOBOAHOCTD, U3ITYUCHUC

KomnnuectBo Temnotsl. TemioéMKoCTh Teaa.
YaenpHas 1 MOJISIpHAS TETIOEMKOCTH
BEIIECTBA. Y AC/IbHAS TEIJIOTa CTOPAHUS
TOILIMBA

Pacuér xonmyecTBa TEIIOTHI npu
Terionepeaadyc

67

[MonsiTie 06 amuabaTHoM mnporecce. [lepBoiii
3aKOH TEPMOJIUHAMHUKHU

68

KonmuecTBo TemnoTel 1 paboTa Kak Mephl
M3MEHEHUs BHyTpeHHel sHeprun T/]
CUCTEMBI

69

Bropoii 3aK0H TepMOJMHAMUKH TS
PaBHOBECHBIX M HEPABHOBECHBIX MPOIIECCOB.
HeoOpaTrMocTh PUPOTHBIX TIPOIIECCOB

70

ITpuHIMTIBI 1EMCTBUA TETJIOBBIX MAIIIUH.
KII




71

Makcumansnoe 3nauenue KII/. Huxa Kapao

72

Pemenue 3agau

73

DKOJIOTHYECKHUE ACIIEKTHI UCITOJIH30BaHUS
TEIIOBBIX JBHTaTenen. TemioBoe
3arpsi3HEHHUE OKPYKAIOIICH Cpeabl

74

Pemenue 3agau

75

76

O06001eHne 1 cCUCTeMaTH3aIus 3HAHHH 110
teme "TepmoauHamuka. TemnoBbie MalIuHb"

KonTponbHas pabora mo teme
"Tepmoannamuka. TernaoBble MalIMHbI"

77

78

[TapooOpa3oBaHue U KOHJCHCALIUS.
Hcnapenue u kunenue. Y ieiabHas TEIUIOTA
napooOpa3oBaHus

HacslmeHHbie 1 HEHACHIIIIEHHBIE Maphl.
KauecTBeHHas 3aBHCUMOCTD TJIOTHOCTH U
JIaBJICHHS HACBHIILIEHHOTO Mapa OT
TEeMIIepaTyphl, UX HE3aBUCUMOCTb OT 00bEMa
HACBIILIEHHOTO Napa. 3aBUCUMOCTb
TEeMIepaTypsl KUIICHUS OT IABJICHUS B
KHUJKOCTH

79

80

81

82

BnaxHocTh Bo3yxa. AOCOIIOTHAS U
OTHOCHUTEIbHAS BIAXKHOCTD

Pemenue 3amau

TBépnoe teno. Kpucramnmueckue n
amopdHbIe Tena. AHH30TPOIHUS CBOHCTB
KpHUCTAJIOB

[InaBneHune u kpucTamu3anus. Y aenbHast
TerioTa masienns. CyonuManus

83

Hedopmanmu TBEpIOTO TENa. PacTsmkeHue n
cxatue. Casur. Momyns FOura. [Ipexen




YIPYTHX AeopMaIuii

TeroBoe pacmupeHue XUIKOCTeH U

84 TBEPABIX TEJN. AHTaPMOHU3M TEILTOBBIX
KoJeOaHUil YaCTHII BEIlecTBa

85 [IpeobpazoBanne >HEPTUH B (ha30BBIX
nepexoaax

86 YpaBHEHHE TETUIOBOTO OajiaHca

87 Pemenwne 3amau
[ToBepxHocTHOE HaTsKeHUE. KanusisipHbie

88 siBIIeHUs. J{aBieHue 1moJ; HCKPUBIICHHOM
MOBEPXHOCTHIO kuaKoctu. Popmyna Jlamnaca
O60011eHne U cucTeMaTU3alys 3HaHUH 110

89 TeMe "ArperaTtHble COCTOSTHHSI BEII[ECTBA.
®da3oBbIe epexoIbl"

90 Kontponbnas pabota o teme "ArperaTHbie
cOCTOsIHUA BellecTBa. PazoBble nepexo bl
DneKTpu3anus TeNl U e€ MPOsSBICHHUS.

91 Onextpuyeckuil 3apsn. [Isa Buna
ANIEKTpUIECKUX 3apsioB. [IpoBoaHUKH,
TUDIIEKTPUKH U TIOIYTIPOBOHUKH

9 OneMeHTapHbIN 3IEKTPUUYECKUH 3apsa]. 3aKOH
COXpaHEHUS JEKTPHUECKOro 3apsiaa

93 Bzaumoneiictue 3apsaoB. ToueuHbie
3apsapl. 3akoH Kysiona

94 Pemenue 3amau

95 Onekrpudeckoe nojue. Ero neiictBue Ha
AIIEKTPUIECKUE 3aPsi/IbI
Hanpsk€HHOCTB AIEKTPUYECKOTO MOJIS.

96 [IpoG6HeIi 3apsia. JIMHUN HATPSHKEHHOCTH

DJICKTPUYCCKOTO ITOJIA. O,Z[HOpO,I[HOC




ANIEKTPUIECKOE IOJIe

97 [NoTeHIMaNBbHOCTH 3JEKTPOCTATUIECKOTO
noJisi. Pa3HOCTh MOTEHINAIOB U HATIpSHKEHUE
[loreHnmanbHas HEPTHS 3apsiia B

98 3JIEKTPOCTATHUECKOM mosie. IloTeHiuan
3IIEKTPOCTATHYECKOTO TOJIS

99 CBs13b HaNPSHKEHHOCTH MOJIS U Pa3HOCTH
MOTEHIIMATORB JIJISI AJIEKTPOCTATHYECKOTO MOJIS

100 [TpUHIHIT CYyNIEPIIO3UITUH SNEKTPHYCSCKHX
noneu

101 Pemenue 3anau

102 ITone Toueunoro 3apsaa. [loyie paBHOMEPHO
3apsHKeHHON cepsl
[Tosie paBHOMEPHO 3apPsAKEHHOTO 110 00BEMY

103 mapa. [lone paBHOMEpPHO 3apsKEHHON
0ECKOHEYHOH MIOCKOCTH

104 [TpoBOHHKH B IEKTPOCTATUIECKOM IIOJIE.
YcioBue paBHOBECHS 3apsIOB

105 JIMAEeKTPUKH U TTOTYTTPOBOTHUKH B
AIIEKTPOCTATHUECKOM TI0JIE
Kongencarop. D1ekTpoéMKOCTb

106 KOHJICHCAaTOpa. DIIEKTPOEMKOCTD IIJIOCKOTO
KOHZIeHCaTopa

107 [TapannensHOE COETMHEHNE KOHIEHCATOPOB

108 [locnenoBarensHOE COETMHEHNE
KOHJICHCATOPOB

109 DHeprus 3apsLKeHHOr0 KOHAGHCaTopa

110 Pemienue 3amau

111 JBrxeHue 3apsKeHHOM YacTUIIbI B
OJTHOPOTHOM BJIEKTPUYECKOM TIOJIE




112

Pemenue 3agau

O000111eHME U cCHUCTEMATU3alMs 3HAHUN 110

113 " "
TeMe "DIEKTPUIECKOE TTOIe

114 KonTtponbsHas pabora mo Teme
"DnexTpuueckoe mosue"
Cuna Toka. [locTossHHBIN TOK. Y ClOBUA

115 CYILIECTBOBAHUS ITOCTOSIHHOT'O
ANEKTPUIECKOTO TOKA

116 Ucrtounnku Toka. Hanpsoxerne u 9J1C

117 3akon OMa 71 ydacTKa IeTH.
ONeKTpUYecKoe COTPOTUBIICHNE
3aBHCUMOCTH COTPOTHBIICHHUS OJTHOPOTHOTO

118 MIPOBOIHUKA OT €0 JUTUHBI U TUIOIAIH
MOMEPEYHOTO CCUCHHUS

119 VY enapHOE CONTPOTHBIICHNE BENIECTBA.
Perenue 3agay

120 [TocnegoBarenbHOE, MapaienbHOE,
CMEIIaHHOE COETMHEHHE MTPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX MEKTPHUECKUX
neneii. [Ipasuna Kupxroga

122 Pemenwne 3amau

123 Pabora anexTpuueckoro Toka. 3akoH Jxoyiis
—Jlenmna

124 Pemenue 3amau

125 MomHoCTh IeKTpUYecKoro Toka. Temtosas
MOIITHOCTb, BBIZIETISIeMasi Ha PE3UCTOPe

126 Pemenue 3amau

127 O/1C u BHyTpEeHHEE CONIPOTUBIICHUE

HCTOYHHKA TOKa




3akon OMa 15t TOJTHOH (3aMKHYTOM)

128 . 1
ANEKTPUICCKON TCTTH
129 Pemrenne 3amau 1
130 MOIIHOCTE UCTOYHHKA TOKA 1
131 Kopotkoe 3ambikanue 1
132 KonpencaTtop B 11eru NoCTOSSHHOTO TOKa 1
133 Pemenue 3amau 1
134 Pemenne 3amad mo teme "TlocTosSHHBIN 1
AIEKTPUICCKHUH TOK"
135 Pemenue 3agau no teme "TlocTosSHHBIN 1
AIEKTPUUECKHUH TOK"
136 Pemenue 3amgau no teme "TlocTosSHHBIN 1
3IEKTPUYECKHUM TOK"
137 O00011IeHIE U CUCTEMATH3aLIMS 3HAHUH 110 1
teMe "IlocTosSHHBIN dNeKTpruecKuii TOK"
138 KontponbsHas pabota o Teme "[locTosSHHBIIM 1
AIEKTPUIECKHUI TOK"
DneKTpuyecKasi MPOBOIUMOCTh Pa3IUYHBIX
139 BEILECTB. DJIEKTPUUECKUN TOK B METAILJIaX. 1
CBepXIpoBOIUMOCTH
OneKTpUYecKuil TOK B pacTBOpax u
acIlIaBax dJIeKTPoauToB. 3akoHbl Dapanes
140 3 ) 1
JUTSL DJIEKTPOITN3a
141 OnexTpuyeckuil TOK B razax. [Imazma 1
142 DneKTpuyecKuil TOK B Bakyyme. BakyymHbie 1
pUOOPHI
143 ONEeKTpUYECKUI TOK B TOIYIPOBOJIHUKAX 1
144 [MomrynpoBoTHUKOBBIE TIPUOOPHI 1
145 OU3HYECKHUH MPAKTUKYM IT0 TEME 1




"N3mepeHne cuibl TOKa U HallPsKEHUS B
LN OCTOSIHHOTO TOKa MPH MOMOIITH
AHAJIOTOBBIX U LU(PPOBBIX H3MEPUTEIBHBIX
npubopoB" win "3HaKOMCTBO ¢ HU(POBOH
nabopartopueit o pusmuke. [Ipumepsl
n3MepeHus PU3NIecKuX BENUYHH IPU
MTOMOIIY KOMITBIOTEPHBIX AATYUKOB"

146

dusuveckuil MpakTUKyM 1o Teme "H3yuenue
HEPaBHOMEPHOTO ABMKECHUS C LEIIBIO
OTIpeJICIICHISI MTHOBEHHOM CKOpOCTH"

147

148

Du3HYECKHN PAKTUKYM I10 TEME
"N3mepeHue ycKOpeHus Ipu
MPSIMOJIMHEWHOM PaBHOYCKOPEHHOM
JIBIDKEHHUH 10 HAKJIOHHOM IUIOCKOCTH" WU
"UccnenoBanue 3aBUCUMOCTH ITyTH OT
BpPEMEHH IIPH PaBHOYCKOPEHHOM JBIIKEHUU"

DU3HYECKHN PAKTUKYM I10 TEME
"N3mepenne ycKopeHHsI CBOOOTHOTO
nageHus" win "M3ydyenue qBUXKEHUs Tena,
OpOILIEHHOI0 TOPU3OHTAIBHO"

149

dusuveckuii MpakTUKyM 1o Teme "M3yuenue
JBIKCHUS TEJa TI0 OKPYKHOCTH C
MIOCTOSIHHOM MO MOJYJIIO CKOPOCThIO" WU
"UccnenoBadue 3aBUCUMOCTH TIEPHUOIA
oOpartieH!s] KOHMYECKOr0 MasiTHAKA OT €T0
napameTpos"”

150

DU3HYECKUN IPAKTUKYM 110 TEME
"N3mepeHne paBHOAEHCTBYIOIIEH CHIIBI IPU
JBIDKEHHH OpYCKa 110 HAKJIOHHOH MI0CKOCTH"
nu "[IpoBepka THITOTE3HI O HE3aBUCHUMOCTH
BpPEMEHH IBMXKEHUS OpycKa IO HAKJIIOHHOM
IUIOCKOCTH Ha 3aJJaHHOE PACCTOSHUE OT €T0




151

maccel"

Ou3HYECKU IPAKTUKYM 110 TEME
"HccnenoBanne 3aBUCUMOCTH CHIT
YIPYTOCTH, BO3HUKAIOUIUX B IIPY>KUHE U
PE3UHOBOM 00paslie, oT ux Aedopmanuu” uim
"N3y4eHne ABIKEHUS] CHCTEMBI TEI,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOHN uepe3
nérkuit 010K"

152

153

Du3HYECKUN PAKTUKYM I10 TEME
"U3mepenne kodduIrienTa TpeHus 1mo
BEJIMYMHE YTIIOBOTO KO3 duiinenTa
3apucumoctr FTp(N)" nmm "MccnenoBanue
JBIDKEHHS OpycKa 10 HAKJIOHHON IJIOCKOCTH
C mepeMeHHbIM K03 puLmeHToM TpeHHus" Hin
"N3yueHue ABMKEHUS TPy3a Ha BalLy C
TpeHuem"

DU3HYECKHN PAKTUKYM I10 TEME
"HUccnenoBanne ycaoBHil paBHOBECHUS
TBEPIOTO TeJa, UMEIOLIETO OCh BpaIieHus "
nin "KoHCcTpynpoBaHue KpOHIITEIHOB U
pacy€t cun ynpyrocta" uinn "Usyuenue
YCTOWUYMBOCTH TBEPJIOTO TEJIA, UMEIOLLETO
TJIOTATH OTIOPHI"

154

DU3HYECKUN IPAKTUKYM 110 TEME
"N3MepeHne nMITyIbca Tea Mo TOPMO3HOMY
mytu" uinu "HMi3MepeHne CUITbl TATH, CKOPOCTH
MOJIEJIN 3JIEKTPOMOOHIISI 1 MOLTHOCTU CHJIBI
Taru" win "CpaBHEHNE U3MEHEHHS UMITYJIbCA
TeJla C UMITYJIECOM CYUTBI" TN
"HUccnenoBanne COXpaHEHUs UMITyJIbCa IPU
yIpyrom BzaumopaeicTeun" win "M3mepenne
KMHETUYECKON SHEPTHUHU Tela 10 TOPMO3HOMY




155

156

157

nyTH"

dusnueckuil MpakTUKyM 1o Teme "M3yuenue
M30TEpPMUYECKOro Ipolecca (PeKOMEHI0BaHO
HCIIONB30BaHue UG PoBOi Taboparopun)"”
niu "M3yueHne n30XopHOro npouecca’ Win
"N3y4enne nzobapHOTO TIporiecca’ uitn
"[IpoBepka ypaBHEHHS COCTOSIHUS"

@u3HYECKU MPAKTUKYM [0 TEME
"U3mepenue yaeapHON TeI0EMKOCTH" MIIN
"UccnenoBanue nporecca OCThIBAHUS
BemtectBa" win "MccnenoBanue annabaTHOTO
npouecca" wnn "M3ydueHue B3auMOCBA3U
SHEPTUU MEXMOJIEKYJISIPHOTO
B33HMOI[€I>'ICTBH$1 " TCMIICPATypPbl KUIICHUS
KUaKocTen"”

®uznueckuil mpakTUKyM 1o teme "N3yuenue
3aKOHOMEPHOCTEHN HCTIapeHus KHUIKOCTeH"
nin "M3mepenne yaensHOM TemI0Th
maBjieHus ibaa" win "M3ydeHue cBONCTB
HaCBIIIEHHBIX MapoB" uinu "M3mepenue
a0COIOTHO BIa)KHOCTH BO3/1yXa U OLIEHKA
Macchl apoB B nioMerieHnu'". Mizmepenue
ko3 puImeHTa MOBEPXHOCTHOTO HATSKCHHUS

158

DU3HYECKUN IPAKTUKYM 110 TEME
"HabnroneHue npeBparieHust SHEpruu
3apsHKEHHOTO KOHJIEHCATOPa B SHEPTHUIO
u3nydeHus ceeroauonaa” wiu "MU3ydenue
MIPOTEKaHUs TOKA B LEMH, COJIEpKaIIen
KoHIeHcaTop" win "Pactpenenenne pasHOCTH
MOTEHIIMATIOB (HAIPSDKEHUS ) U
[I0CJIEI0BAaTEIbHOM COEIMHEHUHI
KOHJIEHCAaTOpPOB"




159

160

®u3HYECKUl PAaKTUKYM I10 TEME
"UccnegoBanue CMEIIAHHOTO COSTUHEHUS
pesuctopos" i "M3mepenne yaeasHOro
COTIPOTHUBJICHHS MTPOBOJIHUKOB" WU
"HccnemoBanne 3aBUCHMOCTH CHUTBI TOKA OT
HaIPSDKEHUS JUIS JITAaMIIbl HaKaJinBaHus"

®u3HYeCKUl PAaKTUKYM I10 TEME
"Habiroienue anekTposusa” uin
"N3mepenue 3apsiia OAHOBAJIEHTHOrO HOHA"
nin "HccnenoBanue 3aBUCUMOCTH
COIIPOTHUBIICHHUS TEPMOPE3UCTOPA OT
Temrnepatypbl” uinu "CHITHE BOJIbT-aMIIEPHON
XapaKTEPUCTUKU auoaa"

161

162

163

PesepBHbiii ypok. O000IICHNE U
cUCTEeMaTU3aIHsI 3HAHHIA TI0 TeMe
"KunemaTtuka"

PesepBHbiii ypok. O000IICHHE U
CHUCTEMATH3ALIMS 3HAHUH 110 TEME

" lunamuka"

Pezepsuslii ypok. O0o01meHe u
cucrteMarusaysa 3HaHui 1o teme "Crartuka
TBEporo Tena"

164

PesepBHbrii ypok. O000IICHNE U
CHCTEeMaTH3aIlusA 3HaAHHUH 10 TeMe ""3aKOHEI
COXpaHEHHS B MEXaHHUKe"

165

166

PesepBHblii ypok. O000IICHHE U
cucTeMaTu3anusa 3HaHui 1Mo TeMe "OCHOBBI
MOJICKYJIIPHO-KMHETHIECKOH Teopun”

PesepBHblii ypok. O000IICHHE U

CHCTEMAaTH3aIM 3HAHUH 10 TEME
"TepmonuHamuka. TeraoBsie MalTUHBI"




167

PesepBHbiii ypok. O000IICHNE U
CUCTEMAaTH3aIlUs 3HAHUH 110 TeMe
"ArperaTHble COCTOSIHHS BemecTBa. dDa3oBwie
nepexosr"

168

169

170

PesepBHbiii ypok. O000IICHNE U
crcTeMaTh3alusl 3HAHUIA TI0 TeMe
"DnexTpuueckoe mosue"

PesepBHerii ypok. O0o0IeHe U
cucreMaTusanus 3HAHUH I10 TEME
"TIoCTOSTHHBIN 31EKTPUUECKUM TOK"
PesepBHsrii ypok. O000IeHe U
cucTeMaTu3alysa 3HaHui 1o teme "Toku B
pa3IuYHbIX cpenax"

OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME

170

16




11 KJIACC

KoanuecTBO yacoB DJIeKTPOHHBIE
Ne ara udposbie
w/n Tema ypoka Beero Koutpoabusie  IIpakTnueckue fl[3yqennﬂ :)lﬁlt)l;r;onaTeanme
padoThI padoThI pecypesi
B3aumoeiicTBre OCTOSIHHBIX MArHUTOB H
1 MTPOBOJHHUKOB C TOKOM. MarHuTHOE TOJIe. 1 1
l'umnoresza Ammepa
Bektop MaruutHOM UHAYKIUU. [TpuHumn
2 CYMEpIIO3ULIMYA MarHUTHBIX oJei. JIunuu 1 1
MarHUTHOW WHAYKIIHA
3 MarsuTHOE 1oJie MPOBOJHUKA ¢ TOKOM. OnbIT 1 1
Opcrena
Cuna Amriepa, €€ HampaBJIeHUE U MOIYJTb 1
Pemenue 3amay 1
6 [IpumeneHue 3akoHa Amriepa. 1 1
OneKTponu3MepUTEIbHbBIE TPHOOPHI
Cuna Jlopenma, e€ HarpaBieHHE U MOTYJTb.
7 JIBrxeHue 3apsKEHHOW YacTULIbI B 1
OJTHOPOJTHOM MarHUTHOM IIOJIe
Pemenue 3amau 1
Pa6ora cuier Jlopeniia 1
10 Pelienue 3anau 1
11 MarHuTHoe€ MoJje B BEIIECTBE. 1
deppoMarHeTuky, napa- u JuaMarHeTHKH
12 OcHOBHEIE CBOHCTBa (peppoOMarHeTHKOB. 1
[Ipumenenue heppoMarHeTHKOB
13 Pemenwne 3agad o teme "MarauTtHOe mose” 1
14 Pemenue 3amau no teme "Maruuraoe moje" 1




SBnenue 3H6KTpOMaI‘HPITHOI>i HUHAYKIUUA.

15 [ToTok BeKTOpa MarHUTHOM WHAYKIIUU .

16 31C uHAYKIUH 1

17 3aKoH 3JEKTPOMArHUTHOW MHYKIINU 1
®@apanes

18 Buxpesoe snextpuueckoe nosue. Toku Dyko 1

19 OJIC uHIYKIUY B JBHXKYIIUXCS TIPOBOTHUKAX 1

20 Pemenue 3amau 1

21 [Ipasuno Jlenma 1

29 WNuaykruBHOCTH. KaTylika MHIYKTUBHOCTH B 1
LIETIH ITOCTOSIHHOI'O TOKA

23 SBnenue camonnnykuuu. I/C 1
CAaMOMHYKIINU

24 DHeprust MAarHUTHOTO TOJISI KATYIIKH C TOKOM. 1
DNEeKTPOMArHUTHOE TOJIe

25 Peienne 3anau 1

2 O060011IeHIE ¥ CHCTeMATH3Al[|s 3HAHUH 110 1
TeMe "DneKkTpoauHaMuKa"

27 KontponbHas padota o Teme 1
"DnexTpoguHamMuka"

)8 Kone6arenbnas cucrema. CBOOOIHBIE 1
kojie0anus. ["apMoHMUeCKUE KOJicOaHuUs

29 KunemaTnueckoe v JUHAMHUYECKOE OITUCAHNE 1
KOJIeOATENbHBIX ABUKECHHI
DHepreTHUYecKoe onrcanue. BriBon

30 JUHAMHYECKOTO OMMCAHUS TAPMOHHUYECKHUX 1
KOJIeOaHWH 13 X YHEPTETUIECKOTO U
KHHEMATHYECKOTO OIMHUCAHMUS

31 AMIunTyna u ¢asza KojaeOaHui 1




[epuon u yacrora konebanwmii. [lepuon
MaJIbIX CBOOOIHBIX KOJeOaHui

32 MaTEeMaTHYCCKOro MasTHUKA. [lepuos
CBOOOJHBIX KoJIeOaHUH TPYKIUHHOTO
MasiITHUKA

33 3aryxaromue kojiebanus. BeiHyXIeHHBIE
konebanus. Pezonanc

34 ABTOKOJICOaHUS

35 Pemrenue 3anau

36 VYpoxk-koHpepennus "MexaHndeckue
KoJIeOaHUs B My3bIKAIbHBIX HHCTPYMEHTaX"

37 O06001IeHne U cucTeMaTU3alys 3HaHu| 110
Teme "MexaHnueckue Konebanus"

38 DJeKTpOMarHuTHbIEC KoJeOaHHS.
KonebarenbHb1il KOHTYP
®opmyna TomcoHa. CBs3b aMIUIUTY /Bl 3apsiaa

39 KOHJIEHCATOpa C aMIUIMTYION CHJIBI TOKA B
KoJe0aTeIbHOM KOHTYpe

40 3aKoH COXpaHEHUsI SHEPTUH B UICATEHOM
KoJIe0aTeIbHOM KOHTYpE
3aryxaromue 31eKTpOMarHuTHbIE KOJIeOaHM .

41 BrIHYXI€HHBIE JIEKTPOMArHUTHBIE
KoJe0aHus

42 ITepemenHsbIit TOK. Pe3uctop u KOHAEHCATOP B
LEeNH NEPEMEHHOT0 TOKa

43 Karymika nHAYKTUBHOCTH B LIENH
MEPEMEHHOTO TOKA

44 3axon OMa 7151 3JeKTPUIECKON TeTTH
MEPEMEHHOT0 TOKa

45 MoUIHOCTh IEPEMEHHOT0 TOKA. AMIUIUTYAHOE




n )lef/’ICTBYIOIIIeC 3HA4YCHHUEC CHUJIBI TOKA 1

HaIpPSHKEHUS

46 Pe3oHaHC B 971€KTPpUYECKOM CITH

47 Pemenwne 3amaua
Wneansuenif Tpanchopmarop. IponssoacTso,

48 nepeaada u NoTpedaeHne MEKTPHYECKOH
SHEPTruu
JKOJIOTUYECKUE PUCKU TIPU TPOU3BOJICTBE

49 anekTposHeprun. KynbTypa ucrnonb3oBaHus
AJICKTPOIHEPTUU B MIOBCEAHECBHOM KU3HU

50 Pemenwne 3amaua

51 Pemenwne 3amaua

59 O06001meHne 1 cUCTeMaTU3aIus 3HAHHUH 110
TeMe "DIIeKTPOMarHuTHbIe KoyieOaHus"

53 MexaHudeckue BOJIHBI. XapaKTEPUCTUKH
MEXaHUYECKUX BOJH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapakTepUCTHKH 3ByKa

56 WNndpazsyk u ynbrpassyk. lllymoBoe
3arpsi3HEHUE OKPYKAFOIIEH CpeIbl

57 Pemenue 3amau

58 DneKTpoMarHuTHBIE BOJHBI. M3iryuenue
3JIEKTPOMArHUTHBIX BOJIH

59 DHeprus 3IeKTPOMarHUTHEIX BOTH. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH
[lIkana 31eKTPOMArHUTHBIX BOJIH.

60 [IpuMmeHeHne NMEeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY

61 [TpuHIHIIEL PaIUOCBA3U U TCICBHUICHHS.




Pannonokanms. SHCKTPOMaFHI/ITHOC
3arpsi3HCHUC Opr>KaIOIIICﬁ Cpeabl

KonTposnbHas pabora o teme "Konebanus u

62 "
BOJIHBI

63 Caert. 3aKOH NPSIMOJIMHEHHOTO
pacnpocTpaHeHHs CBETa

64 Pemenue 3ana4 Ha npuMeHEHNE 3aKOHA
MNPSIMOJUHEHHOIO PACIIPOCTPAHEHHUS CBETa

65 Ortpakenue csera. [Inockoe 3epkaio.
Cdepuueckoe 3epkaio
[Ipemomnenue cBera. AOCOMIOTHBINA U
OTHOCHUTEJIbHBIN MOKa3aTelb MPEJIOMIICHUS.

66 [TommHOE BHYTpEHHEE OTpaKEHHE.
IIpenenbHbIi yroJl OJIHOTO BHYTPEHHETO
OTpaXKeHUs

67 Pemenwne 3ana4 Ha MpUMeHEHNE 3aKOHOB
OTpaXKEHHUs U MIPEJIOMIICHHS CBETA

68 Xop nydeit B mpusme. Jlucnepcust cBeTa.
CnoxHblii coctaB Oesoro ceeta. L[set

69 JIun3pl. DOKyCHOE pacCTOSIHUE U ONTHUYECKas
CHJIa JIUH3BI

20 [TocTpoenne n300paskeHHi B IMH3aX U UX
cucremMax. YBeJIM4eHUE JTMH3bI

71 Pemenue 3anau Ha nocTpoeHue n300paKeHNH,
MTOJTy4aeMBIX C IIOMOIIIBIO JINH3

72 I'ma3 kak onTrueckas cucrema

73 Penrenue 3anau. [Ipenenst npuMEeHUMOCTH
FEOMETPUYECKON ONTUKHU

74 CKOpOCTb CBETA 1 METOABI €€ H3MEPEHUS

75 Jucnepcus ceeTa




76

Wntepdepenuns ceera

Kor CPCHTHLIC HCTOYHUKMU. Ycaopus

" HaOIIO/IEHNS] MAKCHIMYMOB Y MUHIIMYMOB

78 Pemrenue 3anau

79 [Ipumenenne nHTEPHEPESHITUN

80 Judpakuus cBera

81 Hudpaxnuonnas pemérka. Y cioBue
HaOIIO/ISHUS TIABHBIX MAaKCUMYMOB

82 Pemenwne 3amaua

83 ITonepedHocTh CBETOBBIX BOJIH. Ionsapuzanus
cBeTa

84 Pemenwne 3amaua

85 CBeToBBIC SIBJICHHS B TIPUPO/IE

86 O06001eHne 1 cCUCTeMaTH3aIus 3HAHHUH 110
teme "OnTuka"

87 KontponbHas pabora o teme «Ontuka»
['paHuIbl IPUMEHUMOCTH KJIaCCUYECKON

88 MEXaHHUKH. 3aKOHBI DIEKTPOIMHAMUKHA 1
MPUHIIAIT OTHOCHTEIBHOCTH

89 IToctynatel cnenuanbHON TEOPUU
OTHOCHUTEILHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW UHTEPBAIL.
[IpeoOpazoBanus Jlopenna. Ycinosue

90 IpUIHHHOCTH. OTHOCHUTEITHFHOCTD
OJTHOBPEMEHHOCTH. 3aMe]JICHUE BPEMEHU U
COKpAIIICHHUE JIJTUHBI

91 DHeprus U UMITYJIbC PEISITUBUCTCKON
YaCTHUIIBI

92 CBsI3b MaCCHI C SHEPTHUCH U UMITYJIECOM




peHﬂTHBHCTCKOﬁ YacTHUIEI. 3Heprm1 TIIOKOs

93 PaBHOBecHOE TeIIOBOE H3ITyYeHHE 1

94 3akoH cMmelienus Buna 1

95 I'umoteza M. Ilmanka o kBanTax. GOTOHBI 1

96 DHeprus U UMIyJbe GOTOHA 1

97 dotoaddexrt. OnpiTe A. I'. CTonerosa. 1
3akoHbl poTorPderTa

98 Ypaeuenue DiiHmreiina st Gotosddekra. 1
"Kpacnas rpannma” hotosddekra

99 Hasnenue ceera. OneiThl I1. H. JleOenena 1

100 BonHOBBIE CBOMCTBA YaCTHIL 1
Bounnsl ne bpoiins. yinna Bonnsl 1€ bpoiins

101 1 pa3Mepsl 007acTH JTIOKAIH3AIHH 1
JIBIXKYIIEHCS YaCTUIIBI

102 KopmyckynspHo-BOIHOBOI myannu3m 1

103 Judpakiys 3JIeKTPOHOB Ha KpUCTAIIaxX 1
Crnenudrka u3mepeHnii B MUKpOMUpE.

104 CooTHOLIEHUST HEONPEAEIEHHOCTEN 1
IeiizenOepra

105 Pemenue rpaduyeckux 3aaau 1

106 Peuienue pacuétHeix 3amau 1

107 Konrtponbnas padora no Temam: "OCHOBBI 1
CTQO", "KopIirycKyIIpHO-BOTHOBOM Tyann3m"

108 OTMBITHI 110 UCCIIEAOBAHHUIO CTPOCHUSI aTOMA. 1
[Tnanerapuas mojens aroma Pesepdopaa

109 [octynater bopa 1

110 Bunge! ciektpoB. CriekTp ypoBHEN SHEPTUN 1

aToMa BOoOopoaa




111 CnoHTaHHOE U BBIHYXX/ICHHOC U3JIYUCHHUC
CBCTa

112 Jlazep

Hyxmonnas moznens siapa ['eitzendepra-
113 WBanenko. 3apa 1 MaccoBO€ YUCIIO SApa.
H3otonsl. PannoakTuBHOCTH

3aKoH pasnoaKTUBHOrO pacnana. CeolcTBa
114 HMOHU3UPYIOILET0 U3y4deHus. Bnusaue

PaaOAKTUBHOCTH HA )XMUBBIC OPraHU3MBI.
Ho3umerpus

DHeprus CBsI3U HYKJIOHOB B sizipe. SaepHbie
cunbl. JledexT macch sapa. SnepHbie
peakuuu. SAnepueie peakTopsl. [Ipodiaembl
YIPaBIEMOTO TEPMOSAEPHOTO CUHTE3A.

115

OKOJIOTHYECKHE acTIeKThl Pa3BUTHUS SAEPHON
SHEPTEeTHUKH

MeToabl perucTpalnuy 1 UCCIeJ0BaHuUs
3JIEMEHTAPHBIX yacTul. OyHIaMeHTaNbHbIE
116 B3auMoJieicTBUA. bapuoHbl, ME30HBI U
nenToHsl. [Tpencrasnenue o CtannapTHOR
Mozenu. KBapk-TimooHHast MOZIEh aJpOHOB

®dusuka 3a npexnenamu CTaHAapTHOM MOJEIH.
117 TémHas Matepus U TEMHAsI SHEPIUsL.
EnnncTBO Quznueckoii KapTUHBI MUpa

118 Otanbl pa3BUTHS ACTPOHOMHH. 3HAUCHHUE
aCTPOHOMHUH

[IpuMeHUMOCTE 3aKOHOB (DU3HKH IS
119 OO0BSICHEHHS TTPUPOJIHI KOCMUYECKHIX
00BEKTOB. METOIBI aCTPOHOMHUYECKUX

HCCIeIOBAaHUN

120 CoBpeMeHHbIEC ONITUYCCKUE TEIECKOIIBI,




PasnOTENECKOITbI, BHEATMOChepHAast
aCTPOHOMHUS

121

122

Bun 3Bé3nH0T0 Heba. Co3Be3aus, IpKUe
3BE3BL, IUIAHETEI, HX BUAUMOE IBIDKEHHE
Comnueynas cucrema. Coiare. CoitHeuHas

akTUBHOCTb. MicTounuk sHepruu CoiHIa U
3BE3]

123

3BE31bl, UX OCHOBHBIE XapaKTEPUCTHKH.
HuarpaMma "ceKTpalibHbII Ki1acc —
CBETHUMOCTB"

124

3Be3/bI IIIaBHOM TOCJIE0BATEILHOCTH

125

126

127

128

Buytpennee crpoenue 38€31. CoBpeMEHHBIE
MIPECTABICHUS O IPOUCXOKIEHUH H
sBostonu CotHIA U 3BE3/. DTaIlbl KU3HU
3BE3D

Mineunsiit [Tyt — Hama ["anaktuka. Tumsl
raJakTUK. YEpHBIE ABIPHI B sIpax ralakTUK
Bcenennas. Pacmmpenne Beenennoit. 3akon
Xab6na. Teopus bonbioro B3pbIBa.
PennkroBoe usnydeHue

MacmrabHast cTpykTypa BeeneHHOi.
MerarajiakTuka

129

Hepeménnrie mpoOIeMbl acCTPpOHOMUH

130

@U3HYECKUN IPAKTUKYM I10 TEME
"HccnemoBanre MAarHUTHOTO MOJIS
NOCTOSHHBIX MarHUTOB'" mim "VccnenoBanne
CBOHCTB (heppOMarHeTHKoB" WK
"UccnenoBanue AeHCTBUS TTIOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM"

131

DU3NYECKUI NPAKTUKYM MO TEME




"U3mepenue cunbl Amnepa" win "M3yduenue
3aBUCUMOCTH CHJIBI AMIiepa OT CUJIBI TOKa"
i "OnpeneneHie MarHUTHOW WHAYKIMN Ha
OCHOBE M3MepeHus cuiisl Amnepa"

132

®u3HUeCKUil PAaKTUKYM I10 TEME
"HccnenoBaHue sIBICHUS dJIEKTPOMArHATHOM
uHaykiuu" win "OnpeneneHne HHIyKIUU
BHUXPEBOI'0 MarHUTHOTO MO

133

Du3HYECKHN PAKTUKYM I10 TEME
"UccnenoBanue sIBICHUS CAMOUHAYKIUU'" WU
"COopka MOJIeNH 3JIEKTPOMArHUTHOTO
reseparopa”

134

@u3HYECKU MPAKTUKYM [0 TEME
"N3mepenue eproaa CBOOOIHBIX KOJIeOaHHH
HUTSHOTO U TPY>KWUHHOTO MasiTHUKOB"

135

136

137

DU3HYECKHN PAKTUKYM I10 TEME
"[IpeobpazoBaHue SHEPTUU B MPYKUHHOM
MasTHUKE"

DU3HYECKUN PAKTUKYM I10 TEME
"HccnenoBanue mepeMEHHOTO TOKA Yepes
MOCIIEZI0BATENBHO COSTMHEHHBIS
KOHZICHCATOp, KaTYIIKy U pe3ucTop" Hiu
"UccnenoBanne pabOThl ICTOYHUKOB CBETa B
LIETIM TIEpeMEHHOro Toka"

dusndeckuil MpakTUKyM o Teme "H3yuenue
rmapaMeTpOB 3BYKOBOW BOJHBI"

138

DU3HYECKUN IPAKTUKYM I10 TEME
"N3mepenne nmokasaTeins npeaoMIIeHHS
crekna" iy "TlomydeHne n300pakeHus B
CHUCTEME U3 IJIOCKOTO 3epKayia U JTUH3BI"

139

®usnvecKkuil MPakTUKYM IO TEME




"HUccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHuS OT BellecTBa (Ha mpuMepe
XuAKux nuH3)" unn "HM3mepenne GoKycHOTo
PacCTOSHUS pacCeUBarOIINX JTUH3"

140

141

®u3HUeCKUil PAaKTUKYM I10 TEME
"Habmonenune nudpakimm, nHTephepeHITIN 1
MoJIsIpu3aIyy cera'

@u3HYECKU MPAKTUKYM [0 TEME
"Onpenenenre UMIyIbca U SJHEPTUN
PEeNATUBUACTCKUX YacTHIl (10 poTorpadusiM
TPCKOB 3apsKCHHBIX YaCTULl B MArHUTHOM
rone)"

142

143

@u3HYECKU MPAKTUKYM [0 TEME
"N3mepenue noctosiHHOM [11aHKa Ha OCHOBE
uccnenopanus Gorodddexra” uim
"HccmemoBaHne 3aBUCUMOCTH CHUIBI TOKA
4yepe3 CBETOIUO OT HaNpsbKeHUs"

DU3HYECKUN PAKTUKYM I10 TEME
"UccnenoBadue CIEKTpa pa3peskeHHOTO
aTOMapHOTO BOJIOPO/Ia 1 H3MEPEHIE
noctosiHHON Punbepra"

144

@U3HYECKUN IPAKTUKYM I10 TEME
"HUccnenoBanue pauoakKTHBHOTO ()OHA C
WCIIONIb30BaHNEM Jo3umeTpa" win "M3ydenne
HOTJIOIEHN OeTa-4acTHIl aTflOMUHAEM"

145

DU3HYECKUN IPAKTUKYM 110 TEME
"Habnronenust 38€31H0r0 HEOA
HEBOOPYXEHHBIM TJIa30M C HCIIOIH30BAHUEM
KOMITBIOTEPHBIX TPUIOKEHUN A5
oTpeesieHHs MOJI0KEHHUS HeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE




co3Be3aust CeBepHOro MOMYIIApUs U SIpKUe
3BE3b1" win "Habmronenus B Teneckon
JIyHBI, INTAHET, TYMAHHOCTEN U 3BE3AHBIX
CKoOTuIeHUI"

146

O0600111eH1e U CUCTEMAaTU3alks 3HaHui. Poib
(U3UKA ¥ aCTPOHOMHUH B DKOHOMUYECKOIA,
TEXHOJIOTMYECKOM, COLMAILHON ¥ STHYECKOM
chepax AeATEILHOCTH YeIOBEKa

147

O0001enre U cucreMaTh3anys 3Hanuii. Poib
1 MecTO (U3UKHU U aCTPOHOMHH B
COBPEMEHHON HAy4YHOU KapTUHE MUPa

148

149

O600menune u cuctemMaTu3anus 3Hanui. Posb
(m3nyeckoii Teopuu B HOpMHUPOBAHUHT
MIpeICTaBIeHUH O (PU3UUECKOW KapTHHE MUPA,
MeCTO (PU3MYECKON KapTHHBI MUpa B 00IIeM
psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MpPEJICTaBJICHUI O PUPOE

O60011eHre u cucTeMaTU3alys 3HaHUN 110
teme "Kunematuka"

150

151

O0001IeHEe U cUCcTEMaTHU3aLMs 3HAHUH 110
Teme "Kunemaruka"

O000111eH1E U CUCTEMATU3alMs 3HAHUN 110
teme "JlmHamuka"

152

O060011IeHre U cHCTEeMaTU3alHs 3HAHUH 110
teme "Cratuka TBEpaOoro Tena”

153

154

000011IeHHE U CUCTEMATU3AIUS 3HAHUI 110
TeMe "3aKoHbI COXpaHEHHs B MEXaHUKe"
O0001IeHNe U CUCTeMAaTU3alUs 3HAHWH 110
TeMe "OCHOBBI MOJICKYJIIPHO-KHHETHIECKOM
Teopun"

155

O000111eH1E U CUCTEMATU3alMs 3HAHUN 110




156

157

teme "Tepmoaunamuka. TermnoBbie MalIuHb"
O0600111IeHIE ¥ CHCTeMATH3allis 3HAHUH 110
TeMe "ArperaTHble COCTOSTHHSI BELLIECTBA.
®da3oBbIC IEPEXOIBI"

O00011IeHIE U CHCTEMATU3ALMS 3HAHUH 110
TeMe "DnekTpuyeckoe mosue"

158

O60011eHne u cucTeMaTU3alys 3HaHUH 110
teMe "[10CTOSIHHBIN 3JIeKTpuYecKuid TOK"

159

160

O00011IeHIE U CHCTEMATU3AlMs 3HAHUH 110
teme "Toku B pa3nuuHbIX cpenax”

O00011IeHIE U CHCTEMATU3AlMs 3HAHUH 110
Teme "MarautHoe nose"

161

162

163

PesepBHbiii ypok. O000IICHNHE U
CHCTEMATH3AIMs 3HAHUH 10 TEME
"DneKTpoMarHuTHAS WHAYKIHS"

PesepBHbiii ypok. O0o0IICHNE U
cHCTEMAaTU3alHs 3HAaHUH 110 TEME
"MexaHndeckue Kojieoanus"

Pe3zepsuslii ypok. O0o01meHne u
CUCTEeMaTH3alus 3HAHUH 110 TeMe
"DneKTpoMarHuTHeIEe KoeOaHus"

164

165

166

PesepBHbiii ypok. O000IICHNE U
CUCTEeMAaTH3allus 3HAHUH 110 TeMe
"MexaHU4YeCcKHe U DIIEKTPOMArHUTHBIE
BOJHBI"

PesepBHbrii ypok. O000IICHNE U
cucreMaTu3anus 3Hannii mo reme "Onruka”
PesepBHbrii ypok. O000IICHHE U

cucreMaTu3anus 3Haunii 1mo reMe "OCHOBBI
CTO"




167

168

169

PesepBHbiii ypok. O000IICHNE U
crcTeMaTu3alysl 3HaHUH 110 TeMe
"KopmyckynsspHO-BOTHOBOH Jayann3m”

PesepBHsrii ypok. O0o0meHne u
cucTeMaTu3anusa 3HaHui mo teme "dusuka
aroma"

PesepBHsrii ypok. O0o0meHne u

cucTeMaTu3anus 3HaHUH 1o TeMe "du3uka
aTOMHOTO sIJIpa U 3JIeMEHTAapHBIX YyacThl"

170

PesepBHbiii ypok. O0o0IICHNE U
cUcTeMAaTH3amys 3HaHUH 110 TeMe "DIIeMEHTEI
acTpouzukn"

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170
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YYEBHO-METOANYECKOE OBECIHHIEYEHHUE OBPA30BATEJIBHOI'O ITIPOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

O®usuka 10 xmace Knaccnueckuii kype I'.A.Msaxumes, b.b. byxosues, H.H.Corckuii mon pegaxiueit
H.A Ilap¢entbeBoii 7-e¢ uznanue M.: [IpocBemenue 2020 r.
®wmsuka 11 xmace Kinaccnuecknii kype I'.51.Msxumres, b.b. byxosnes, H.H.Corckuii mon pegaxiueit

H.A IlapgentbeBoii 7-e uznanue M.: [IpocBemenue 2020 r.

METOJINYECKUE MATEPHUAJIBI VIS YUYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET






