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Padouas nporpamma no yueOHomy npeamery «@usuka» (yriry0JeHHbIH YPOBEHbD)

[osicHuTeIbHAS 3alIUCKA

Pabouas mporpamma o ¢u3znMKe Ha YpOBHE CpEIHEro o0mero oOpa3oBaHUsl COCTABICHAa Ha OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHUS MIpOrpaMMbl cpefHero oodimiero obpaszoBanus DenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTeNbHOTO CTaHAApTa CPEAHEro OO0IIero 0oO0pa3oBaHMs, YTBEPKIAEHHOTO
npukazoM MunuctepctBa npocsenienus Poccuiickoit @enepanun ot 12.08.2022 No732 «O BHeceHHH
U3MEHeHHH B (eaepanbHblii ToCcylapCcTBEHHBIH 00pa30BaTEeNbHBIA CTaHAAPT CPEOHEro OOIIero
oOpa3oBaHMs, YTBEPKJACHHBIM TMPUKa3oM MHUHHCTEpCTBAa 00pa3oBaHuss W Hayku Poccuiickoi
@eneparun - ot 17.05.2012 Ne 413 «O06 yrBepkaeHun QenepasbHOro rocyIapCTBEHHOTO
o0pa3oBaTeNnpHOr0 CTaHIapTa cpeAaHero olmiero oOpa3oBaHUs», (enepalibHON  00pazoBaTENbHOMN
IPOTrpaMMBbl CpelHETo 001Iero oopa3oBaHus, YTBEPKACHHOW NpUKa3oM MUHHCTEPCTBA MPOCBELICHHS
Poccuiickoit ®enepannu ot 18.05.2023 Ne 371, a Takke OpUEHTHUPOBaHA Ha IEJIEBbIC MPUOPHUTETHI,
chopMyITUpOBaHHEIE B peiepalibHOM pabodeil mporpaMMe BOCTIUTAHHUS.

[Iporpamma mo ¢Qu3uke Ha ypoBHE cpeAaHero oOmero oOpazoBaHus pa3zpaboTaHa HAa OCHOBE
MOJIOKEHUH W TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHON IPOTPaMMBL,
npenacrasieHHbix B ®I'OC COO, a takxke ¢ yu€roM QenepalibHoil paboueil mporpaMMbl BOCIIUTAHUS U
Konnenmun mnpemnoxaBanusi yueOHoro mnpeamera «@Pusmka» B 00pa30BaTENbHBIX OpraHU3AIMAX
Poccuiickoit @eneparuu, pealn3yonmx OCHOBHbIE 00pa30BaTeIbHbIe TPOrPAMMBI.

[Iporpamma 1o ¢u3uke ompenenseT o0s3aTeIbHOE MPEIMETHOE COJEP)KAHHUE, YCTaHABIMBACT
PEKOMEHIYEMYIO TOCIIeIOBATEIbHOCTh M3YYEHHMs] TEM U pa3lieloB ydyeOHOro mpeaMera ¢ Y4EToM
MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKM Yy4e€OHOro IpOLecca, BO3PACTHBIX
ocobeHHocTeil oOydaromuxcs. [Iporpamma mo ¢usuke naét mnpeacTaBieHUE O LESIX, COACPNKAHHH,
o0mieit cTparern 0Oy4eHHUs, BOCIIUTAHUS U PAa3BUTHUSI OOYUAIOMIMXCS CPEICTBAMU y4eOHOTO TpeaMeTa
«Du3nkay Ha YriIyOJIEHHOM YPOBHE.

Nsyuenue kypca Gpusnuku yriry0JI€HHOTO YPOBHSI MO3BOJIAECT PeaIM30BaTh 3a7a4u MPOQPeCcCHOHATBHON
OpUEHTAlLIMM, HAIPaBJIE€HO HA CO3/1aHUE YCIOBUM [JIsl TPOSBICHUS CBOUX HMHTEIUIEKTYaJbHbIX U
TBOPUECKHUX CIOCOOHOCTEW KaKIbIM OOydYaroluMcs, KOTOpble HEOOXOOUMBI Ji HPOIOKEHHUS
00pa3oBaHMs B OpraHU3aIMsIX IPOPECCHOHATHHOIO 00pPa30BaHus MO PA3INYHBIM (PU3UKO-TEXHUYECKUM
Y UH)XEHEPHBIM CIEIMATIbHOCTSIM.

B nporpamme no ¢usuke omnpenensroTcs MiIaHUpYeMble pe3yibTaThl OCBOCHMS Kypca (U3HMKH Ha
YpOBHE cCpeAHero ooOmero o0pa3oBaHMs: JUYHOCTHBIE, MeETallpelIMETHbIe, TNpeIMETHbIE (Ha
yriyonéHHoM ypoBHe). HaydHo-meronmonormueckoil OCHOBOM uis  pa3paboTKu TpeOOBaHMM K
JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM pe3yibTaTaM 00YyYaroIMXCs, OCBOMBILINX MPOrpaMMy
1o (u3Mke Ha ypoBHE CpeJHero oouero oopazoBaHMs Ha yriyOJEHHOM YPOBHE, SBISETCS CUCTEMHO-
NesITeIbHOCTHBIN MOIXO/.

[Tporpamma 1o ¢pu3nKe BKIHOYALT:

IUTAaHUPYEMbIE PEe3yNbTaThl OCBOCHUS Kypca (U3MKM Ha YrIyOJI€HHOM YpOBHE, B TOM YHCIE
IpeMETHBIEC PE3YNIbTAThI M0 T0/1aM O0YUYEHHUS;
coziep;kanue yuyeOHoro npeamera «dusukay» 1mno rogam 00y4eHus.

[Iporpamma mo ¢Qu3mke MMeeT MPUMEPHBI XapakTep M MOXKET OBITh HCIOJb30BaHA YUUTEISIMHU
(hbU3UKH 11 COCTABIICHUSI CBOMX PAO0YUX MPOTPaAMM.

[Iporpamma mo ¢u3uKe MPeAOCTABISET BO3MOXKHOCTU Ui peaH3alMy Pa3IMYHbIX METOAUYECKUX
MO/IXOJIOB K MPEIo/1aBaHn0 (U3HUKH Ha YrIIyOJIEHHOM ypOBHE IPU YCIOBUM COXPaHEHUsS 00s13aTeIbHOMN
4acTH COJIEpKaHus Kypcea.

®du3nka Kak Hayka o Haubosiee OOMMX 3aKOHAX MPUPObI, BHICTYIAs B KaueCTBE y4eOHOro MpeaMera
B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTeMY 3HaHMH 00 okpyxatomieM mupe. LIIkonbHBINH Kype
GU3MKM — CHUCTEMOOOPAa3yIOUMK IS €CTECTBEHHO-HAyYHBIX YYEOHBIX NPEIMETOB, IOCKOJIBbKY
¢du3nuecKue 3aKOHBI JIe)KAT B OCHOBE TPOIECCOB W SIBICHUH, M3y4aeMbIX XUMHUEH, OHOJIOTHEH,
¢buszmveckoii reorpaduei u actpoHomuen. lcmonb3oBaHWEe W aKTHBHOE NpPUMEHEHHE (U3HYECKUX
3HaHUI ONpEeNeNuIo XapakTep U OypHOe pa3BUTHE Pa3sHOOOPA3HBIX TEXHOJOTHH B cdepe HEPreTHKH,
TPAHCIIOPTA, OCBOCHHSI KOCMOCA, MOJYYE€HHsI HOBBIX MaTepUaloB ¢ 3aJJaHHbIMU cBoWicTBamu. M3yueHue
¢u3MKH BHOCUT OCHOBHOM BKJIag B (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOW KAapTHHBI MHpa



oOyyarorerocsi, B GopMHUpOBaHNE YMEHUN NPUMEHSTHh HAay4YHbI METOJl MO3HAHUS MPU BBITOJHEHUU
UMH Y4eOHBIX UCCIIETOBaHHA.

B ocHOBy kypca ¢u3MKKH Ha ypOBHE CPEIHEro OOIIero oOpa3oBaHUs TOJIOKEH PAJl UACH, KOTOPHIC
MO>KHO PacCMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOCHUS.

Wnea nenoctHocTu. B cOOTBETCTBMM € HEW Kypc SIBISETCS JIOTUYECKU 3aBEPLIEHHBIM, OH COJCPKHT
MaTepuall U3 BCEX Pa3lesioB (DM3MKH, BKIIOYAET KaK BOMPOCHI KJIACCHYECKOH, TaK U COBPEMEHHOU
(bu3uKH.

Wnes renepanuzanuu. B cooTBeTCTBUM C Hell MaTepuan Kypca pU3UKH 00beTUHEH BOKPYT (PH3UUECKUX
Teopuil. Benymum B Kkypce sBisercs (OpMHpOBaHHE NPEACTABICHUNH O CTPYKTYPHBIX YPOBHSX
MaTepHH, BEIIECTBE U MOJIE.

Wnesa rymanutapuzanuu. Peannsanus uaeu npeanosiaraeT HCIOJIb30BaHUE T'YMaHUTAPHOTO MOTEHIIMANA
¢u3nvecKkoil Haykd, OCMBICICHHE CBS3M pa3BUTUS (DU3MKH C pa3BUTHEM OOIIECTBAa, a TaKXKe C
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU IIpOoOIeMaMu.

Wnes npuxnagHoi HanpasieHHOCTH. Kypc ¢usuku yriyOa&HHOTO ypOBHS MpEAIoaraeT 3HakOMCTBO ¢
IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJOIMUYECKHX MPUIIOKEHUNA U3YYEeHHBIX TEOpHUH U 3aKOHOB. [lpu
3TOM pacCMaTPHUBAIOTCS HA YPOBHE OOIIMX MPEICTABICHUI U COBPEMEHHBIE TEXHUYECKHE YCTPOUCTBA, U
TEXHOJIOTUH.

Wnes SKoJOrM3aluy peajn3yercsl MOCPEICTBOM BBEIEHHS DIIEMEHTOB COJCPKAHUSA, IMOCBSIIEHHBIX
HKOJIOTUYECKUM IPOoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTUEM TEXHMKH U TEXHOJIOTHUH, a
TaKxke 00CyKACHUS IPOOIeM PallMOHATIBHOTO IIPUPOIOTIONB30BAHUS M HKOJIOTHYECKOH O€301MacHOCTH.

OcBoeHnue cofep)kaHust MporpamMMbl 10 (pU3MKe CTPOUTCS Ha MPUHLUIIAX CUCTEMHO-/1EATEIIbHOCTHOTO
noaxoxaa. Jlis pusuKy peanuzanus 3TUX MPUHLIUIIOB 0a3upyeTcsl Ha UCIOIB30BAHUN CAMOCTOSTEILHOTO
HKCHEpUMEHTa Kak IIOCTOSIHHO JeHcCTBYyromero akropa ydyeOHoro mponecca. s yriyOnéHHoro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIbHOTO YYEHUYECKOTO SKCIIEPUMEHTA, BKIFOUYAIOIETO (PpOHTAIBHEIC
YYEHMUYECKHUE OIBITHI IPU U3YYEHUU HOBOTO MaTepuaa, JadopaTopHble padoThl U paboThl IPAKTUKYMA.
[Ipu >TOM BO3MOXHBI J[Ba CIOCOOa peanu3anuu (QHU3MUECKOro TpakTUKyma. B mepBoM ciydae
NPAaKTUKYM IpoBojuTcs 1160 B koHIe 10 n 11 knaccos, 1nb0 mocie nepBoro U BTOPOro MoJyroauil B
KaKJIOM M3 J3THUX KiIaccoB. BTopoil cmoco® — 3To uHTerpanusi paboT MpakTUKymMa B CHCTEMY
na0opaTOpHBIX padoT, KOTOpblE MPOBOAATCSA B Ipoliecce m3yueHHs pasaena (temsl). Ilpu sToM mop
paboTaMu TpakTHKyMa TOHMMAaETCs CaMOCTOSITENIbHOE WCCIEeIOBaHNE, KOTOPOE IPOBOAUTCS IIO0
PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOT0 BUJa O€3 MOIIAroBOil HHCTPYKIIHH.

B nporpamme 1o ¢pusuke cucrema y4eHHUECKOI0 SKCIIEPUMEHTA, 1a00paTOPHBIX padOT U MpaKTUKyMa
NpEeJCTaBIeHa €IWHBIM IepedyHeM. BbIOOp TeMaTuku A 3TUX BUAOB YYEHHYECKHX IMPaKTHUECKUX
paboT OCYIIECTBIISIETCSI y4aCTHUKAMU 00pa3oBaTENbHOTO TMpoIlecca HCXOJsd U3 OCOOEHHOCTEH
MOYPOYHOTO IUIAHUPOBaHMS M OCHalleHus kabuHera ¢usuku. Ilpu 3ToM obecreunBaercsi OBIaJeHUE
O0yJaroIMMHUCS YMEHHSIMH TIPOBOJAWUTH TPSMBIE W  KOCBEHHBIE HW3MEPEHUs, HCCIEOBAHUS
3aBUCUMOCTEH (PU3MUYECKHX BEJIMYUH U MIOCTAHOBKY OIBITOB 110 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

Bonbioe BHUMaHWE YAENSETCS PEIICHUI0 pPAcUYETHBIX M KAYeCTBEHHBIX 3amad. llpuw atom st
pacu€THBIX 3aJad MPUOPUTETOM SIBJISIIOTCA 3a/laud C SBHO 33/IaHHOW M HESIBHO 33JaHHOM (U3MYECKOM
MOJIEITBIO, TTO3BOJISIONINE MMPUMEHSATh M3YYEeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pa3Jelna
Kypca, TaK M HUHTETpUpys NPUMEHEHHE 3HAaHUM W3 pas3HbIX paszenoB. /[ KayecTBEHHBIX 3ajay
MIPUOPUTETOM SIBIISIIOTCS 3aJlaHUsI Ha OOBSICHEHHE/TIPEe/ICKa3aHue MPOTeKaHUs (QU3NIECKUX SBICHUU W
MIPOIIECCOB B OKpY KaroIien U3HH, TpeOyrolre Bbioopa GU3NIECKON MOJETH sl CUTyalluu MPaKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO k MaTepuanbHO-TEXHUYECKOMY OOECIIeUSHHIO
y4aeOHOro mporecca Kypc (Gu3uku yriayoJa€HHOTO ypOBHS Ha YpPOBHE cpefHero oOmiero oopa3oBaHUs
JOJDKEH HU3ydaThCsl B YCIIOBUSIX IIpeAMETHOro kaOuHera. B kabuHere ¢(u3MKM JOKHO OBITH
HeoOxouMoe J1abopaTopHOe 00OpYJOBaHME JUISl BBINOJHEHHUS yKa3aHHBIX B IporpamMme Mo (u3uke
YUEHHUYECKUX OIBITOB, JIAOOPAaTOPHBIX paboT M paboT MpakTHKyMa, a TaKXe JAEMOHCTPALMOHHOE
obopynoBaHue.

JemoHCcTpanoHHOe 000pyaoBaHuEe (GOpMUPYETCS B COOTBETCTBHM C MPHHLUUIIOM MHUHUMAJIbHOU
JOCTaTOYHOCTU U O0O0ECleYMBAET MOCTAHOBKY IEPEUMCIEHHBIX B IpOrpamMMe Mo (pu3MKe KIF0YeBbIX
IEMOHCTpalMi Ui HMCCICNOBaHMUSA HW3YYAaeMbIX SIBICHHH W TPOIECCOB, OMIHMPHUYECKUX U
(GyHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUI.



JlaGopaTopHoe oOOpyJoBaHUE IJIs1 YYEHWYECKHX MPAKTUYECKUX padboT dopmMupyercs B BHUIC
TEMaTUYECKHX KOMIUIEKTOB M 00ecneunBaeTcs B pacuéTe OJHOr0 KOMIUIEKTA Ha JBYX OOYYalOIIUXCS.
TemaTnueckue KOMIIIEKThI Ja00PAaTOPHOr0 00OPYOBAHUS JOIKHBI OBITh TOCTPOEHB! HA KOMIIEKCHOM
MCIOJIb30BAHNH aHAJIOTOBBIX U IIHU(PPOBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM
B BHJI€ IU(POBBIX J1AOOPATOPHIA.

OCHOBHBIMH IIETISIMHU U3Y4EHUS (PU3UKU B 001IEM 00pa30BaHUU SIBIISIOTCS:

(dbopMHpOBaHKE HHTEpPECA U CTPEMIICHHUS 00YYaIOLIUXCs K HAYYHOMY M3YyYEHHIO IIPUPOAbI, Pa3BUTHE UX
MHTEJUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE NPEACTABICHUNH O HAay4YHOM METOJAE IO3HaHUS U (OPMHPOBAHUE HCCIIEAOBATEIBCKOTO
OTHOIICHHS K OKPYKAIOLIUM SIBICHUSM;

(bopMHpOBaHHE HAyYHOI'O MHUPOBO33PEHHUS KaK pe3ysibTaTa M3y4EHUs OCHOB CTPOECHUS MaTepuu M
(byHIaMEeHTAIbHBIX 3aKOHOB (DH3HUKH;

¢dbopMHpoBaHHE YMEHUH OOBSCHSATH SIBIEHHS C HUCIOJb30BaHHWEM (PM3NYECKUX 3HAHUM M Hay4HbIX
JI0Ka3aTeNNbCTB;

(dbopMHpoBaHUE MPEJICTABICHUN O posu (PU3MKK AT Pa3BUTHSL APYIMX €CTECTBEHHBIX HAyK, TEXHUKH U
TEXHOJIOTHIL;

pa3BUTHE MPEICTABICHUA O BO3MOXHBIX cdepax Oyaymed npodeccuoHaIbHON eATeNBHOCTH,
CBSI3aHHBIX C (PM3UKOM, IOATOTOBKA K AaJbHEHIIIEeMy 0OY4YEeHHUIO B 3TOM HaIPaBJICHUU.

JlocTrkeHune 3THX 1iefeil obecreunBaeTcs peleHeM CIeIyoUX 3ajad B Ipolecce U3y4eHus Kypca
(bu3MKK Ha YPOBHE CPEAHETO 00IIero 00pa30BaHUS:

IpUOOpEeTeHUEe CUCTEMbl 3HaHMH 00 oOmMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOpHUsX,
BKJIIOYAsi MEXAaHUKY, MOJIEKYISIPHYIO (HU3UKY, SJIEKTPOJUHAMUKY, KBAHTOBYIO (DM3MKY M 3JIEMEHTHI
acTpo(u3uKH;

¢dbopmMHupOBaHHE YMEHUN MPHUMEHSATh TEOPETUUECKUE 3HAHUS Ul OOBSCHEHHS (PM3MUECKUX SIBICHUHN B
IPUPOJIE U AJIS IPUHATHS IPAKTUYECKUX PEIIEHUH B TOBCEHEBHOM JKU3HU;

OCBOCHHE CIOCOOOB pEHICHHS pa3IMYHBIX 33/a4 C SBHO 3aJaHHOW (DM3WYECKOH MOJENblo, 3ajad,
MOJIPa3yMEBAIOIINX CaMOCTOSTENIbHOE CO3JaHue (PU3MUECKOW MOJeNH, COOTBETCTBYIOLIEH YCIOBHUSAM
3aJ]auu, B TOM YHCJIE 3a/1a4 HH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3NYECKHX OCHOB M NMPHUHIMUIOB JIEHCTBUA TEXHUYECKUX YCTPOMCTB M TEXHOJOTMUECKUX
MIPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO CPENY;

OBJIa/ICHUE METO/IaMU CaMOCTOSTENILHOTO MJIAHUPOBAHUS U MPOBEIEHUS (PU3UUYECKUX SKCIIEPHUMEHTOB,
aHaJM3a ¥ HHTEPIpEeTauy NHPOPMAITUH, OTIPEICICHHUS JOCTOBEPHOCTH MOTYYSHHOTO Pe3yibTaTa;
CO3JIaHM€ YCIOBUH JJIsl pa3BUTHUS YMEHUH IPOEKTHO-UCCIIEI0BATENbCKOM, TBOPUECKOH 1€ TEIbHOCTH;
pa3BuTHE UHTEPEca K chepam npodhecCHOHATBEHON JAESITEIbHOCTH, CBSI3aHHOM C (PU3HKOA.

B cootBerctBuu ¢ TpedoBanusiMu @PI'OC COO yrinyOnéHHbIH ypOBEHb H3Y4YEHUsS! y4eOHOTro MpeaMeTa
«®Pu3nKa» Ha YpOBHE CpeJHEro o0Iero oopazoBaHusl BHIOMpAETCs 00y4aroMIUMHUCA, TIIAHUPYIOIIMMHU
IPOAOIDKEHHE 00Pa30BaHUs 110 CIIEIHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOdUIIs.

OOmmee 9mMCIO 9acoB, PEKOMEHAOBAaHHBIX Ui M3ydeHus (usuku (yriyOneHHbnd ypoBenb) — 306
gacoB: B 10 kmacce — 136 yacoB (4 yaca B Henieno), B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIO).
[Ipemiaraemerii B mporpamme o (U3MKe TepedeHb JTab0paTOPHBIX M MPAKTHYECKUX padOT SIBISETCS
PEKOMEIOBaHHBIM, YUUTENb JIelaeT BHIOOp MpoBeneHHUs Ja0OpaTOPHBIX PAabOT M OMBITOB C YYETOM
MHUBUAYAJIBHBIX 0COOEHHOCTEN 00yJYaroInXCs.

B mnporpamme mno ¢u3umke KaxXIOro Kiacca Mpeajaractcs pe3epB BpPEMEHH, OTBOAMMBIA Ha
BapHaTUBHYIO YaCTh MPOTPAMMBI, COJIEPKAHUE KOTOPOI GOpMHUPYETCsS yIaCTHHKaAMH 00pa30BaTEIIbHOTO
nporecca. Jlro6as paboyas mporpaMma JOJDKHA HMOJHOCTbIO BKJIIOYATh B ce0s COAEp)KaHUE JaHHOU
MPOrpaMMBbl 10 (U3HKE.

Conep:xanue o0yuyenus B 10 knacce.

Pa3zoen 1. Hayunwiii MemooO no3sHanus npupoobl.

®usnka — pyHgaMeHTanbpHas Hayka o npuposne. HaydHblii METox MO3HAHUS M METOMBI MCCIICIOBAHUS
(U3NYECKUX SIBICHUH.

DKCHEepHMEHT U TEOpHs B Ipoliecce Mo3HaHus mpupoabl. Habmonenne n 3kcepuMeHT B (hU3HUKe.
CriocoOb1 m3MepeHHst (U3UYECKUX BETUYMH (aHAJIOroBble W LU(POBBIE HW3MEpPUTENbHBIE HPUOOPHI,
KOMITBIOTEPHBIE JATYNKOBBIC CUCTEMBI).



[TorpentnocTn n3MepeHuit GU3NISCKUX BETMYHUH (A0COMIOTHAS M OTHOCUTEIbHA).

MonenupoBanue GU3NIECKUX SBICHUNA M MPOIECCOB (MaTepuaibHas TOUKa, aDCOMOTHO TBEPAOE TEIIO,
ueanbHas )KUIKOCTh, UCANTBHBIA Ta3, TOUCYHBIN 3apsn). [ umnoreza. @u3nUecKuii 3aKOH, TPAHUIIBI €r0
IpuMeHUMOCTH. Pu3nueckas Teopus.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOUM HaydyHOW KapTUHBI MUpPA, B MPAKTHUYECKOM
JeITeIbHOCTH JIIOACH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul, NPAKMUKYM.

W3mepenue cuinpl TOKAa M HAIpsDKEHHUS B LENU IMOCTOSIHHOIO TOKAa IPU IMOMOIIM aHAJIOTOBBIX M
U (POBBIX U3MEPUTENBHBIX TPHOOPOB.

3nakoMcTBO ¢ nudpoBoii madoparopueiil mo ¢usuke. [Ipumepsl u3mMeperns GU3NYECKUX BEIWYHH TPU
ITOMOIIA KOMIIBIOTEPHBIX JaTYHKOB.

Pasoen 2. Mexanuxa.

Tema 1. Kunematuka.

Mexanunueckoe aBuxeHue. OTHOCUTENbHOCTh MEXaHUYEeCKOTo ABMKeHus1. Cuctema oTcuéra.

[Ipsimas u oOpaTHas 3aa4u MEXaHUKH.

Panuyc-BekTop MaTepuanbHOM TOUKH, €r0 MPOEKLIUH HAa OCU CUCTEMbI KOoOpAUHaT. Tpaekropus.
[lepemerienue, ckopocTh (CpelHsis CKOPOCTh, MCHOBEHHAs CKOPOCTb) M YCKOpPEHHE MaTepHallbHOM
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoOpaAuHaT. Cll0’KeHNE IEPEMELIEHUH U CII0KEHHE CKOPOCTEH.
PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJMHEWHOE JBUKEHHUE. 3aBUCUMOCTb KOOPJAMHAT, CKOPOCTH,
YCKOPEHUS U TIyTH MAaTePUATBHON TOYKH OT BPEMEHU M UX TPauKH.

CBobogHOe mazieHue. YCKOpeHue cBOOOIHOrO majeHus. [[BuxeHue Tena, OpOIIEHHOrO MO YIioM K
TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH M YCKOPEHMsI MaT€pUaIbHONM TOYKU OT BPEMEHU U UX
rpadukH.

KpuBonuneiinoe nBmxeHue. J[BUKEHHE MATEpPUATIbHOW TOYKU IO OKPYKHOCTH. YTJOBas W JIMHEHHAs
ckopocthb. Ilepuon u wyactota oOpamienus. LleHTpocTpeMuTenbHOE (HOPMAaabHOE), KacaTelbHOE
(TaHreHIMAIBHOE) U TIOJTHOE YCKOPEHNE MaTepHalIbHOM TOUKH.

TexHnyeckue ycTpoicTBa M TEXHOJIOIMYECKHUE MPOLIECCHI: CIUAOMETD, IBHKEHUE CHAPSIOB, LICTHBIE,
niecTepéHyaThle U peMEHHBIE Nepeauu, CKOPOCTHBIE TUQTHI.

Jlemoncmpayuu.

Monenb cucteMbl 0TCUETa, MIUTFOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUYKEHUSI.

CrniocoObl uccie0BaHus IBUKEHUH.

NnnrocTpanus npenenbHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

ITpeoOpa3oBaHue NBUKEHUN C UCIIOIB30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habntonenue nBuxeHus Tena, OpOomEeHHOr 0 MO YII0M K TOPU30HTY U TOPU30HTAIIBHO.

Hanpasnienue ckopocTy MpH IBUKEHUH 110 OKPYKHOCTH.

ITpeoOpa3oBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHHE TyTe€H, TPACKTOPHil, CKOPOCTEN NBUKEHUS OJHOTO U TOTO K€ TeJla B Pa3HBIX CHUCTEMAaxX
OTCUéTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul, NPAKMUKYM.

N3ydyeHne HepaBHOMEPHOTO JBUKEHMS C LIENBIO ONPENEIEHNSI MTHOBEHHON CKOPOCTH.

N3mepenue yckopeHust pH NpsSMOJIMHEHHOM PaBHOYCKOPEHHOM JIBH)KEHUU 110 HAKJIOHHOM IJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHM IIPU PABHOYCKOPEHHOM JBH>KEHHUU.

W3mepenue yckopeHuss CBOOOJHOrO TajaeHUs (PEKOMEHJIOBAHO HCMOJIb30BaHHE UG POBOI
nabopaTopun).

W3ydyeHue [BMKEHUS Tena, OpOIIEHHOTO Tropu3oHTalbHO. I[IpoBepka rumoressl o MHpsAMOit
IIPONOPLIMOHAIBHOM 3aBUCUMOCTH MEX]y JAIbHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTHIO TEJa.
N3ydenue nBuKeHUs Tejla 10 OKPYKHOCTH € TOCTOSTHHOM 1O MOZYITIO CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH NEpHOAA 00palleHns KOHMUECKOTO MasiTHUKA OT €0 MapaMeTpoB.

Tema 2. Jlunamuka.

IlepBbiit 3akoH HprotoHa. MHepumanbuble cuctemsl orcuéra. [IpuHumn otHocutensHOCTH ['amwies.
Heunepuuanbublie cucteMbl oTcuéTa (OnpeaeaeHue, mpumepsl).

Macca Tena. Cuna. [IpuHuun cynepno3unuu cui.

Bropoii 3akon HeloTOHA 114 MaTepuaibHOM TOUYKH.



Tpetuii 3akoH HproTOHA 117151 MaTepHaibHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPaBUTALIMOHHON 1 HMHEPTHOW MacCBhl.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHS CBOOOTHOTO Ma/IeHUsI OT BHICOTHI Ha/l MOBEPXHOCTHIO MIJIAHETHI
U OT reorpaduueckoil mupoThl. J[BrxeHne HeOECHBIX Tel U MX CIIyTHUKOB. 3akoHbl Keruiepa. IlepBas
KOCMHYECKAasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABMXKYIIETrocst ¢ yCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIbXKEHHS U cujia TpeHus nokos. Koadduiuent tpeHus.
Cuna conpoTHBIEHUS INpPHU JBMKEHUU Tela B JKMJIKOCTM WIM rasze, €€ 3aBUCHUMOCTb OT CKOpPOCTH
OTHOCHUTEJIBHOTO JABUKECHUS.

Hasnenue. 'mapocraruueckoe aasieHue. Cuna Apxumena.

TexHuueckue ycTpoWCTBAa M TEXHOJIOTMYECKHUE IMPOLECCH: MOIIIMITHUKH, JABUKEHUE HCKYCCTBEHHBIX
CILyTHUKOB.

Jlemoncmpayuu.

Habnronenue nBrKeHUs Tell B MHEPIHUAIbHBIX M HEMHEPIUATBHBIX CUCTEMaX OTCUETA.

[IpuHUUIT OTHOCUTENBHOCTH.

Kauenue nByX LMJIMHAPOB WIM IIAPOB Pa3HOM Macchl C OJUHAKOBBIM YCKOPEHHEM OTHOCHUTEIIbHO
HEWHEPLUAIbHON CUCTEMBbI OTCUETA.

CpaBHeHHE paBHOJEHUCTBYIOIIEH NPUIIOKEHHBIX K TEIy CHJI C MPOMU3BEICHHEM MAacChl Tejla Ha €ro
YCKOPEHHE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOJICHCTBUS TEJL.

N3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U MaJICHUN.

LleHTpOOEIKHBIC MEXaHU3MBI.

CpaBHEHHE CHJI TPEHUS TIOKOS, KAYEHHS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul, NPAKMUKYM.

W3mepeHue paBHOJEHCTBYIOMIEH CHJT ITPH JIBMXKEHUH OpycKa 110 HaKJIOHHOW IJIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCUMOCTH BPEMEHHU JBMKEHMS OpycKa MO HAKJIOHHOW IJIOCKOCTH Ha
3aJJaHHOE PacCTOSTHUE OT €r0 MacChl.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINUX B MPYKUHE U PE3MHOBOM 00paslie, OT UX
nedopMmaruu.

N3ydenue nBuKEHMs CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPEKUHYTOM uepe3 JErkuii 6JIoK.

M3mepenne ko3 puuneHTa TpeHHs M0 BeTMINHE yriaoBoro koddduimenta 3asucumocth Fop(N).
WccnenoBanue n1BukeHus: Opycka 1o HaKJIOHHOM MJIOCKOCTH C MEPEMEHHBIM KOA(PUIIUEHTOM TPEHUS.
W3ydeHne nBMKEHUsS IPpy3a HA BaJLy C TPEHUEM.

Tema 3. CtaTuka TBEPIOTO Tea.

AbcomoTHo TBEpoe Teno. [locTynarenbHoe U BpamaTeabHOe ABHKEHHE TBEPOTO Tesa. MOMEHT CHIIBI
OTHOCHUTENbHO ocu BpamieHus. [lneyo cumpl. CrnojkeHue cuil, NpUIOKEHHBIX K TBEpAOMY Teny. LleHTp
TSYKECTH TeJa.

VYcnoBus paBHOBECHS TBEPIOTO TeA.

YcroitunBoe, HEYCTOHUKBOE, O€3pa3TuYHOE PABHOBECHE.

TexHudyeckne yCTpoWCTBA M TEXHOJOTMYECKHE IIPOLECCHl: KPOHIUTEHH, CTPOMUTENBHBIA KpPaH,
peméryarbie KOHCTPYKIUH.

Ilemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunasl paBHOBecCHS.

Yuenuueckuui sxcnepumenm, nabopamopmusie pabomul, NPAKMUKYM.

WccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO Tella, HMEIOIIET0 OCh BpaIlCHHUSI.

KoHcTpynpoBanue KpOHIITEWHOB U pacy€T CUJl YIPYTOCTH.

N3yuenne ycTOWYMBOCTH TBEPAOTO TEJA, UMEIOLIETO IJIOIIAb ONOPHI.

Tema 4. 3akoHBI COXpaHEHUSI B MEXAHHKE.

NMnynsc MatepranbHON TOYKH, CUCTEMBI MAaTepUaIbHBIX ToueK. L{eHTp Macc cucTteMbl MaTeprUanbHbBIX
Touek. Teopema 0 ABM)KEHUH LIEHTPa Macc.

NMnynsc cuitbl 1 ”3MEHEHUE UMITYJIbCA Tea.



3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

MomeHT uMmmynbca MaTepuanbHOM Touku. lIperncraBieHne O COXpaHEHMM MOMEHTa HMMIYJbCa B
LEHTPAIBHBIX ITOJSAX.

PaGota cuibl Ha MaJOM 1 HAa KOHEYHOM IepemenieHuu. I'paduueckoe npeacraBieHue padoThl CUIIBL.
MOUHOCTD CHJIBL.

Kunernueckass sHeprusi MarepuaibHOM Touku. Teopema 00 H3MEHEHHHM KHUHETUYECKOW HHEPIHU
MAaTepHaAIbHON TOUKH.

[loTrenuumaneHple W HenoTeHUUanbHble Ccuibl. lloTeHuumanbHas sHeprus. [loTeHunaneHas sHeprus
yrpyro nehopMUpOBaHHOW NPYKUHBL. [loTeHIIMaIpHAs SHEPTUsS Tella B OJHOPOJHOM T'PAaBUTAIMOHHOM
nosie. [loTeHnmanbHas »Heprusi Tejaa B I'PaBUTAMOHHOM IOJ€ OAHOPOAHOrO IIapa (BHYTpU U BHE
mapa). Bropas kocmuueckast ckopocTth. TpeTbst KocMUYECKasi CKOPOCTb.

CBsi3p pabOThl HETOTEHIMATBHBIX CHJI C U3MEHEHHEM MEXAaHUYECKOM 3HEPrMH CHCTEMbI Tell. 3aKOH
COXPAHEHUS MEXAHUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHyiun 17 MaeanbHOW KUAKOCTH Kak CIIEICTBUE 3aKOHA COXPAHEHUS MEXaHWYECKOU
SHEPIHUH.

TexHuyeckue yCTPOMCTBA W TEXHOJOTMYECKHE IPOLECCHI: JIBUKEHHUE PAKET, BOJOMET, KOIED,
MPYXUHHBIA TUCTOJET, TUPOCKOI, (PUTYPHOE KaTaHUE Ha KOHbKAX.
Jlemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktrBHOE NBHKEHUE.

N3mepenne MOLHOCTH CUIIBI.

N3menenune sHepruu Tesaa npu COBEPIICHUU PaOOTHI.

B3auMHble npeBpallleHUs] KMHETUYECKOM M NMOTEHLMAIbHOW SHEPruil Mpu ACHCTBUU HA TEJIO CHUIIbI
TSDKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHne SHepruu Ipu CBOOOAHOM Ta/ICHUU.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul, NPAKMUKYM.

N3mepenne uMirynbca Tesa o TOpMO3HOMY ITyTH.

N3mepenne cuiibl TITH, CKOPOCTH MOJIETTH DJIEKTPOMOOWIISI U MOITHOCTH CHJIBI TSITH.

CpaBHEHME U3MEHEHUSI UMITYJIbCA TEJla C UMITYJIBCOM CHIIBIL.

HccnenoBanue coxpaHeHUsI UMITYJIbCA ITPU YIIPYTOM B3aUMOACHCTBUH.

N3MepeHnre KUHETUYECKOW SHEPTUHU TeJIa 110 TOPMO3ZHOMY ITyTH.

CpaBHeHHE U3MEHEHHUSI IOTEHIIUAILHON YHEPTUHU MPYKUHBI C pa0OOTON CHUIIBI TPEHUSI.

Omnpenenenre pabOTHI CHIIBI TPEHUS MPU JABMKEHUU Tella TI0 HAKJIOHHOM MIIOCKOCTH.

Pazoen 3. Monexynsapuas gpusuxa u mepmoouHamuxa.

Tema 1. OCHOBBI MOJIEKYJAPHO-KUHETUUECKOW TEOPUH.

OCHOBHBIE TOJOXKEHHUST MOJEKYIsIpHO-KMHeTH4Yeckoil Teopun (MKT), ux ombITHOE OOOCHOBaHHE.
Huddys3us. bpoyHoBckoe aBrkeHHE. XapakTep IBMKEHHUS M B3aMMOJCHCTBHS YACTHI[ BEIECTBA.
Mopenu cTpoeHus Ta30B, )KUAKOCTEH U TBEPIBIX TN U OOBSICHEHNWE CBOWCTB BEIIECTBA HA OCHOBE ATUX
Mozenen. Macca u pazmepsl Mmosiekyn (atomoB). KonnuectBo BenectBa. [locrosanas ABorapo.
TennoBoe paBHOBecue. TemriepaTypa u criocoObl e€ m3mepenus. [llkama remneparyp Llenbcus.

Mogenp uaealbHOrO ra3a B MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH: YAaCTULIBI I'a3a JIBUKYTCS XaOTUYECKHU
Y HE B3aMMOJECHCTBYIOT JAPYT C IPYTOM.

l'azoBble 3akoHBl. YpaBHeHHue MenneneeBa—Kmanelipona. AOconroTHas TemmepaTypa (mIkana
temniepatyp KenbBuna). 3akon [lampTona. WM3omporeccsl B HWACATBHOM Ta3e C IMOCTOSHHBIM
KOJIMYECTBOM BellecTBa. [ paduueckoe mpecTaBlieHrne U30MPOIIECCOB: U30TEpMa, H30X0pa, u300apa.
CBs3b MEXKy IaBJICHUEM U CPEIHEW KUHETHUYECKON HEPTHE MOCTYNATEIbHOTO TEIJIOBOTO JBHKEHUS
MOJIEKYJI WJ€aNbHOTO Ta3a (OCHOBHOE ypaBHEHHE MOJIEKYJSPHO-KMHETUYECKONM TEOpUHM HJI€aTbHOTO
rasa).

CBs3b a0CONIIOTHON TeMIEpaTypbl TEPMOJANHAMHYECKON CHCTEMBI CO CPEeIHEH KHHETUYECKON SHEepruen
[TOCTYIATEIBHOIO TEIJIOBOTO JIBMXKEHHMS €€ YaCTHULL.

TexHudyeckue YCTpONCTBA M TEXHOJOTHMYECKHE IMPOLECCHI: TEPMOMETpP, OapoMeTp, MOIydeHHE
HaHOMaTEepHaJIOB.



Jlemoncmpayuu.

Mopenu IBUKEHUS YaCTHUIl BEIIECTBA.

Monens OpOyHOBCKOTO JBUKEHHUSI.

Buneoponuk ¢ 3amuchio peaibHOT0 OpPOYHOBCKOTO JIBHYKEHUSI.

Huddy3us KkuaKocTe.

Mogens onbita LlTepHa.

[IpuTsikeHne MOIEKyI.

Mopenu KpUCTAIUIMYECKUX PEIETOK.

Habmtonienue u uccnenoBanue N30MpoIECcCOB.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomwl, NPAKMUKYM.

HccnenoBanue mporecca yCTaHOBICHUS TEIIOBOIO PaBHOBECHUS MPHU TEIUNIOOOMEHE MEXAy ropsueil u
XOJIOAHOU BOJOM.

N3ydenne n3oTepMuyecKoro npoiecca (peKOMeH0BaHO UCIOIb30BaHUE LIU(PPOBOIL 1aOOpaTOPHH).
N3ydenue n30XopHOTO Mpouecca.

N3yuenne nzobapHoro mpoiecca.

[IpoBepka ypaBHEHHS] COCTOSIHHUSI.

Tema 2. Tepmoaunamuka. TemioBbie MallIMHBI.

Tepmonunamuueckas (T/l) cuctema. 3agaHue BHEIIHUX YCJIOBUH Ui TEPMOJMHAMUYECKOW CHCTEMBI.
Buemnne u BHyTpeHHue mnapaMerphl. [lapameTpbl TepMOIMHAMMYECKON CHUCTEMBI KaK CpeaHUE
3HAYEHMsI BEJIMYMUH, OMTUCBHIBAIONIUX €€ COCTOSTHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano tepmoanHamuku. CaMONpOU3BOJIbHAS peakcalys TEPMOJAMHAMUYECKON CHCTEMbI K
TEIMJIOBOMY PaBHOBECHIO.

Mopenp wueanbHOrO ra3a B TEPMOJAMHAMHKE — CHUCTEMa ypaBHEHUM: ypaBHeHHUE MeHzeneeBa—
Kitaneiipona u BbIpak€HHE U1l BHYTPEHHEW 3HEPIUH. Y CIOBHs IPUMEHMMOCTH 3TOM MOJEIN: HU3Kas
KOHIIGHTpAllMs YacTHULl, BBICOKME TeMIEpaTyphl. BripaxkeHue A1 BHYTPEHHENW SHEPTUH OJHOATOMHOI'O
WJICATTBHOTO Ta3a.

KBazucrarnueckue u HeCTaTHUYECKUE TPOLIECCHI.

OneMeHTapHasi paboTra B TepMoaAuHamuKke. Bwruncinenue paboThl 10 rpaduky mporecca Ha pV-
arpaMme.

Tennonepenaya kak crnoco0 W3MEHEHUS] BHYTPEHHEW SHEPrHH TEPMOJAMHAMHUYECKON CHCTEMBbI 0Oe€3
coBepiieHus padboTel. KoHBEKIIMSI, TEMIONPOBOAHOCTD, U3TyUYEHHUE.

KomnuectBo TemmoTel. Tenno€éMkocTs Tena. YaenbHas W MOJISIpHAsS TEIUIOEMKOCTH BEIIECTBA.
VYpaBHenue Maiiepa. YaenpHas TemoTa CropaHus TOIUIMBA. Pacyér KoymMuecTBa TEIUIOTHI IIPU
teronepenaye. [lonstue 06 agunadbaTHOM Tporiecce.

[lepBriii 3akOH TepMoaWHAMUKH. BHyTpeHHsiss sHeprus. KonmuecTBO TEmioTel W pabdoTa Kak Mepbl
W3MEHEHUs BHYTPEHHEH YHEPTUU TEPMOJINHAMUYECKONU CHCTEMBI.

Brtopoii 3ak0oH TepMOAMHAMUKH 1711 PABHOBECHBIX MPOLECCOB: YEPE3 3a/IaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJIMHAMUYECKON CUCTEMBI MPOXOIUT €AMHCTBEHHAs afnabaTa. AOCOIIOTHAS TeMIeparTypa.

Bropoiil 3ak0oH TepMOJIMHAMHUKHU JJIsI HEPABHOBECHBIX MPOILECCOB: HEBO3MOXKHO NEpPENaTh TEIJIOTY OT
0oJ1ee X0JIOAHOTO Tena Kk O6osee Harperomy 6e3 koMmeHcanuu (Kinaysuyc). HeobpaTumocTs NprUpoaHbIX
IIPOLIECCOB.

[Tpuniune! geiictBus TemnoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KI1/I. [ukn Kapho.

OKOJIOTMYECKHUE aCIEKThI HCIIOJIb30BAHMS TEIUIOBBIX JABUTAaTENel. TermoBoe 3arpsi3HeHNE OKpYKarolen
CpEIBbl.

TexHUYeCKHEe YCTPONUCTBA M TEXHOJIOTHYECKHE MPOIIECCHI: XOJIOIUIBHUK, KOHIUIIUOHED, AU3ETHHBIA U
KapOIOpaTOpHBIN JNBHUTaTeNnd, MapoBas TypOWHA, MONyYeHUE CBEPXHU3KHX TEMIEepaTyp, YTHUIH3AIIHs
«TETUTOBBIX» OTXOJOB C MCIIOJIH30BAHUEM TEIIJIOBOTO HACOCA, YTHIIM3AIUs OMOOPTaHMYECKOTO TOTIJIMBA
JUTS BRIPAOOTKH «TETIOBOM» U 3JIEKTPOIHEPTUH.

Jlemoncmpayuu.

N3meHneHue TemnepaTypsl IPU aInadaTHUECKOM PaCIIMpPEHUH.

Bo3aymHoe oruuso.

CpaBHEHHE YAEIBHBIX TEMIOEMKOCTEN BEIIECTB.

CriocoObl M3MEHEHUST BHYTPEHHEH YHEPTHUH.



HccnenoBanue aquabaTHoro mporecca.
KommnbrorepHbie MOEH TETIOBBIX JIBUTaTEIEH.
Yuenuueckuii sxcnepumenm, nabopamopnsie pabomuvl, NPAKMUKYM.
N3mepenue yaenbHOU TeIIOEMKOCTH.
HccnepoBanue npouecca OCTbIBAaHUS BELIECTBA.
HccnenoBanue aquabaTHOTO TpoIiecca.
N3yueHne B3aMMOCBSI3U SHEPrUM MEKMOJEKYJISIPHOIO B3aUMOJEUCTBUS U TEMIEPATYPbl KHUIICHUS
KUJIKOCTEN.
Tema 3. ArperatHbie cocTosiHUs BeniecTBa. da3oBbie Mepexobl.
[TapooOpazoBanue u KoHJeHcanus. VicnapeHnue u KutieHue. Y JielibHas TEIUIoTa mapooopa3oBaHusl.
Hacpimiennsle u  HeHachllleHHbIE Tapbl. KayecTBEHHas 3aBUCMMOCTh IUIOTHOCTH M JIaBJICHUSA
HACBIIIEHHOTO MMapa OT TeMIIePaTyphl, UX HE3aBUCUMOCTh OT 00bEMa HACBIIIEHHOTO TMapa. 3aBUHCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JABJICHUS B )KUJKOCTH.
BrnaxaocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIBHASI BIIAXKHOCTb.
Teépnoe teno. Kpucrannuyeckue u amopdHbie Teraa. AHM30TPOIKS CBOMCTB KpucTaIIoB. [InaBienue u
KpUcTayuin3anus. Y aenbpHas Terora miasiaeHus. Cyomumanms.
Hedopmaruu TBEpHoro Tena. Pactsokenne u cxatue. Casur. Moayns FOwra. Ilpegen ympyrux
nedopmariuii.
TemnoBoe pacuimpenue XKuAKOCTe U TBEPIBIX Tes, 00bEMHOE U JTMHEHHOE paciiupeHue. AHrapMOHU3M
TEIUJIOBBIX KOJIEOAHUM YacTHI] BEIIECTBA KaK MPUYMHA TEIUIOBOIO PACIIUPEHHS Tes (Ha Ka4eCTBEHHOM
YPOBHE).
[IpeoOpazoBanme YHEPTUH B (Pa30BBIX MEPEXOIax.
VYpaBHeHHE TEIIOBOTO OanaHca.
[ToBepxHocTHOE HaTsDKeHHE. KoadduimeHT MOBEpXHOCTHOrO HATSHKCHHS. KanuuispHbIC SBICHUS.
JlaBiieHre o UCKPUBIEHHON TOBEPXHOCTHIO xkuAKocTH. DopMmyiia Jlamaca.
TexHu4yeckne yCTpONCTBA W TEXHOJOTHYECKHUE TIPOILECCH: KHUAKUE KPUCTAUIBI, COBPEMEHHBIC
MarepHuabl.
Jlemoncmpayuu.
TennoBoe pacimupeHue.
CBoiicTBa HACHIIIEHHBIX MAPOB.
Kunenue. Kunenue npu noHM>XKEHHOM JIaBJICHUU.
N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHUSI.
OMnBITHI ¢ MBUIBHBIMHU TJIEHKAMH.
CmauuBanmue.
Kanunnsapuseie sBienus.
Mopenu HeHbIOTOHOBCKOM JKHIKOCTH.
CriocoObl U3MepEeHUs BIAKHOCTH.
HccnenoBanue HarpeBaHus U IUIaBJICHUS KPUCTATUIMYECKOTO BENIECTBA.
Bunst neopmaruii.
Hab6mronenne mansix aedopmaruii.
Yuenuueckuui sxcnepumenm, nabopamopusie pabomwl, NPAKMUKYM.
N3yueHne 3aKkOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEH.
N3mepenue yaenbHOM TEMIOTHI MJIaBACHUS JIbA.
N3yueHne CBOMCTB HACBHIICHHBIX NIAPOB.
N3mepenune abCOMOTHOM BIaXKHOCTH BO3/yXa U OIICHKA MAacChl TAPOB B IIOMEIICHHH.
N3mepenne koa¢duimerTa moBepXHOCTHOTO HATSHKEHUS.
N3mepenune moayns FOnra.
UccnenoBanue 3aBucuMoOCTH iepopMaliui pe3nHOBOTO 00pasiia OT MPUIIOKEHHON K HEMY CHUIHI.
Pa3zoen 4. Dnexmpoounamuxa.
Tema 1. DnekTpuyeckoe mose.
OnexTpuzanus Tel U €€ MNPOSBICHMs. OJNEKTpUYECKUM 3apsn. JlBa BHJa AIIEKTPUYECKUX 3apsiiOB.
[IpoBOOHUKHN, IUAIEKTPUKA U TMOJYIPOBOJAHUKH. DJIEMEHTApHBIM SJIEKTPUUYECKUN 3apsii. 3aKoH
COXpaHEHUs AIEKTPUUECKOTO 3apsia.
B3anmoneiictue 3apsanoB. Toueunsie 3apsanbl. 3akoH KyoHa.



DnekTpuyeckoe nojie. Ero neiicTBue Ha 3JIEKTPUUYECKUE 3aPSIbL.

Hanpsoxéanocts anektpuyeckoro mnois. [IpoGHbiit 3apsan. JIuHuM HanpsoKEHHOCTH BIIEKTPHUYECKOTO
nosist. OTHOPOJTHOE HJIEKTPUUYECKOE TTOJIE.

[loTeHIManbHOCTh  JJEKTPOCTATHYECKOro  nosiss.  Pa3sHOCTH  NMOTEHUMAIOB M HAIpsLKCHUE.
[ToTeHumanpHas HEPrus 3apsAja B 3JIEKTPOCTATUYECKOM I10J1€e. IloTeHman 31eKTpocTaTH4ecKoro mosisl.
CBsi3p HaNpsKEHHOCTU MO M Pa3HOCTH NOTEHLUHUAIOB Uil AJIEKTPOCTATUYECKOro Mo (Kak
OJTHOPOJ/IHOTO, TaK U HEOJTHOPOJHOTO).

[IpuHIUI Cyneprno3uuu JIEKTPUIECKUX MTOJIEH.

[Tone Toueunoro 3apsiaa. [lone paBHOMepHO 3apskeHHOM ceprl. [lone paBHOMEPHO 3apsyKEHHOTO IO
00bémy tmapa. I[lome paBHOMEpPHO 3apsHKCHHOH OECKOHEYHON IIOCKOCTH. KapTuHbl JTHHMIA
HaIpsHKEHHOCTH 3THUX NOJIEH U SKBUIIOTEHIIMAIBHBIX [TOBEPXHOCTEM.

[IpoBOIHMKY B 3IEKTPOCTATHUECKOM I10JIE. Y CIIOBUE PABHOBECUS 3apsA10B.

JIMDIIEKTPUKH B 3JEKTPOCTATUUECKOM I0JI€. /nanexkTpudeckas NpoHUIIaeMOCTh BEIIECTBA.
Kongencarop. D1eKTpoEMKOCTh KOHIEHCATOPA. DJIEKTPOEMKOCTD IJIIOCKOT0 KOH/IEHCATOpa.
[TapannensHoe coequHeHne KoHaeHcaropos. [lociaenoBarenbHoe COeIMHEHNE KOHIEHCATOPOB.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

JIBrKeHue 3apsyKeHHON YacTUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckue  yCTpOMCTBA M TEXHOJOTMYECKHME  IPOLECCHI:  JIEKTPOCKOI,  JJIEKTPOMETP,
ANEKTPOCTaTUYECKAsh  3alllUTa,  3a3eMJICHHE  DJIEKTPONPUOOPOB,  KOHACHCATOPHI,  T€HEepaTop
Ban ne ['paada.

Jlemoncmpayuu.

YCTpOUCTBO U IPUHIMUIT ACUCTBUS IEKTPOMETPA.

DJNEKTPUUYECKOE T10JI€ 3apsKEHHBIX IIAPUKOB.

DNEKTPUUECKOE M0JI€ IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocTaTuueckoro reueparopa (Ban ne I'paada).

[IpoBOIHUKY B IEKTPUYECKOM IIOJIE.

DnexTpocTaTHuecKas 3aluTa.

YCTpolCTBO U IEMCTBHE KOHAEHCATOPA MTOCTOSSHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTD JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOINAAW IUIACTHH, PACCTOSHUS MEXITY
HUMH U JUIJIEKTPUYECKON IIPOHUIIAEMOCTH.

OHeprus EKTPUYECKOTO MOJIS 3apsSyKEHHOTO KOHEHCATOPA.

3apsiaka U pa3psKka KOHAEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul, NPaAKMUKYM.

OneHka cui1 B3aMMOJEHCTBHS 3apsKEHHBIX Tell.

HaGnroneHue npeBpallieHus SHEPTruy 3apsHKeHHOT0 KOHAESHCATOPa B SHEPTUIO U3TYUYEHHUS CBETOIMOIA.
N3yuenne nmporekaHus TOKa B LIENH, COAECPKALIEN KOHIEHCATOP.

Pacnpenenenre pa3sHOCTH TNOTEHUMANOB (HANpsDKEHUs) TpPH  MOCIEAOBAaTEIbHOM COECIUHEHUU
KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. [ToCTOSHHBIN JIEKTPUYECKUH TOK.

Cuna Toka. [TocTossHHBIN TOK.

VYcnoBusi CymiecTBOBaHHS IMOCTOSIHHOTO 3JIEKTpUYEeCKOro Toka. Mcrounukm Ttoka. Hampsbkenne U n
SJC é&.

3akoH OMa U1l ydacTKa LETH.

DNEKTPUUECKOE CONPOTUBJIECHHE. 3aBUCHUMOCTb COINPOTUBIEHUS OJHOPOJHOIO IPOBOJHUKA OT €ro
JUIHBI U TJIOIIA TIOTIEPEYHOr0 CEYECHHUS. Y IETIbHOE CONTPOTUBIIEHUE BELIECTBA.

ITocnenoBarenpHOE, MapajuIeIbHOE, CMELIAHHOE COECAUHEHUE IPOBOJHMKOB. Pacdy€r pa3BeTBIEHHBIX
anekTpuyeckux uemnei. [Ipasuna Kupxroga.

Pabota snexkrpudeckoro Toka. 3akon Jxoyns—JIenma.

MOMmHOCTB 3IEKTPUIECKOTO TOKA. TermioBas MOIHOCTb, BhIIEIsAEMast HA PE3UCTOPE.

OJIC u BHyYTpeHHEEe COINPOTHBJICHHE MCTOYHMKA TOKa. 3akoH Owma Uil TMOJHOW (3aMKHYTOM)
AJIEKTPUYECKOM 1en. MOIHOCTh UCTOYHMKA TOKa. KOpoTKoe 3aMbIKaHKeE.

Konzaencarop B Lienu NOCTOSIHHOTO TOKa.



TexHuyeckue ycTpoilcTBa M TEXHOJIOTMUYECKHE MPOIECCHI: aMIepMETp, BOJBTMETpP, PEOCTaT, CUETUUK
JIIEKTPUYECKOM SHEPIUH.

Jlemoncmpayuu.

W3mepenue cuiibpl TOKa U HAIIPSKEHMUSL.

HccnenoBanne 3aBUCHUMOCTH CHJIbI TOKAa OT HAMNpsOKEHUS U1l PE3UCTOpa, JIaMIIbl HAaKAJIMBAaHUA U
CBETOUO/1.

3aBUCUMOCTh COINPOTUBIICHUSI LWIMHIPUYECKUX IMPOBOJHUKOB OT JUIMHBI, IUIOIIAAM MOMEPEYHOTO
CEUEHUs U MaTepuaa.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT COMPOTHUBIICHUS IIPU ITOCTOSSHHOM HaIPsHKEHUU.

[Ipsimoe uzmepenne D3JIC. KopoTkoe 3amMblKaHME TajJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO
COIPOTUBIICHUSI.

CrniocoObl coeTMHeHNs UICTOYHUKOB ToKa, DJ]C OGarapeii.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKAY MOJIIOCAMU UCTOYHHMKA TOKA OT CUJIBI TOKA B IICTIH.
Yuenuueckuui sxcnepumenm, nabopamopusie pabomuwl, NPaAKMUKYM.

HccnenoBanune cMEIaHHOTO COETMHEHUS! PE3UCTOPOB.

W3mepeHnue yaeapHOro ConpoTUBICHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIPsDKEHUS IS JIaMITbl HAKATUMBAHMUSL.

VYBenuueHue npeena u3MepeHus amrnepMmerpa (BoJIbTMETPA).

N3mepenune D/IC v BHYTPEHHETO COMPOTHUBIICHUS UCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu J/1C raqbBaHUYECKOro 3JEMEHTA OT BPEMEHU NPU KOPOTKOM 3aMbIKaHUU.
HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKAY MOJIIOCAMU UCTOYHHKA TOKA OT CHUJIbI TOKA B IICTIH.
HccnenoBanue 3aBUCUMOCTH NOJIE3HON MOLTHOCTH UCTOYHHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku B pa3auyHbIX cpeaax.

DnexTpuyecKas MpoOBOJUMOCTb Pa3IMYHbIX BEIIECTB. DJIEKTPOHHAS POBOJUMOCTD TBEP/BIX METAJIJIOB.
3aBUCHUMOCTH COIPOTUBIICHUS METAJUIOB OT TeMIepaTypbl. CBEpXIIPOBOAUMOCTD.

DnexTpuueckuil Tk B BakyyMe. CBOICTBa 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpUMeECHas MPOBOJMMOCTH MONYMPOBOJHUKOB. CBoicTBa p—N-
nepexoja. [lomynmpoBogHUKOBBIE TPUOOPHI.

DNEKTPUYECKUM TOK B JJIEKTPOJUTAX. OIEKTPOJMTHYECKAs JUCCOLMAlUsA. OJNEKTPOJU3. 3aKOHBI
@apanes U1 SJIEKTPOIN3a.

DOnekTpuyeckuii TOk B razax. CamMoOCTOSATENbHBI M HECAMOCTOSATEIbHBIN pa3psa. Paznuunble TUIBI
CaMOCTOATENBHOTO pa3psaaa. Monnus. [1nazma.

TexHnueckue ycTpoicTBa U MPAKTUUECKOE TPUMEHEHHUE: Ta30pa3psIAHbIE JIAMIIbI, JIEKTPOHHO-Ty4YeBas
TpyOKa, MOJIYNPOBOJHUKOBBIE HPUOOPBI: JIMOJ, TPAH3UCTOP, (OTOAMOA, CBETOJIMOJ, TaJbBaHUKA,
paduHUpOBaHUE MENIH, BHIIJIABKA aTIOMUHUS, YJIEKTPOHHAS MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCHUMOCTb COMPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 37IEKTPOITUTOB.

3akoHbI anekTponnsa Dapases.

HckpoBoii pa3psa M IpOBOAMMOCTh BO3AyXa.

CpaBHEHHE IPOBOIMMOCTH METAJIJIOB U MOJIYIIPOBOJIHHUKOB.

OAHOCTOPOHHSISI MPOBOUMOCTD AHOJA.

Yuenuueckuui sxcnepumenm, nabopamopusie pabomul, NPAKMUKYM.

Hab6mronenue snexrpomnusa.

N3mepenue 3apsiia 0THOBAJIEHTHOIO MOHA.

HccnenoBanue 3aBUCMMOCTH COMTPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH TUOAA.

QuszuyecKuil nPaKmuKym.

CrocoObl  W3MepeHus: (U3MUYECKUX BEIWYUH C HCIOJB30BAHMEM AHAIOTOBBIX U IU(MPOBBIX
M3MEPUTENIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOJIOTHBIE U OTHOCUTEJbHBIE
MOTPELIHOCTH U3MepeHuil pusnueckux BenuynH. OLeHKa TpaHHIl HOTPEIIHOCTEH.

[IpoBeneHME KOCBEHHBIX M3MEPEHUN, MCCICAOBAHUI 3aBHCHUMOCTECH (PU3NYECKMX BEIWYWH, MPOBEPKA
MPEJIOKEHHBIX THUIIOTe3 (BBIOOp W3 paboOT, OMMCAHHBIX B TEMATHUYECKHUX paszieniaX «YdUeHWYECKUi
AKCIIEPUMEHT, JJa0OpaTOPHBIE pabOTHI, TPAKTUKYM)).



Mesicnpeomemuvie cés3u.

Wzyuenne kypca ¢usuku yrayonéHHoro ypoBHs B 10 kiacce ocymiecTBsieTcss € y4ETOM
COJIEpP KATENIbHBIX MEXIPEJAMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu u
TEXHOJIOTHH.

MesxnpeIMeTHbIE MOHATHS, CBA3aHHbIE C U3YYEHUEM METOJ0B HayyHOI'O ITO3HAHMS: SBJICHUE, HAyUHBbI
dakr, runoresa, GusnUecKas BEIMYMHA, 3aKOH, TEOPHUs, HAOIIOJICHUE, YIKCIIEPUMEHT, MOJICITHPOBAHUE,
MO/IeJIb, U3MEPEHHE, IOIPEIIHOCTH U3MEPEHUH, U3MEepUTENIbHbIE IPUOOPHI, LM POBas 1adOpaTOpHsL.
Marematuka: Pemenue cuctemsl ypaBHeHHH. JIuHelHas GpyHKus, napabona, runepbona, ux rpaduku
u cBoiictBa. TpuroHomerpuyeckue (YHKIMHM: CHHYC, KOCHHYC, TAaHI'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKIIUN HAa OCH KOOPJMHAT, CJIOKEHHUE BEKTOPOB.
buonorus: MexaHuuyeckoe IBMKEHUE B KHMBOM INpHupone, AU(PQy3us, OCMOC, TEINIOOOMEH >XHBBIX
OpPraHU3MOB, TEIUIOBOE 3arpsi3HEHHE OKPY)KAIOLIEH Cpenbl, YTHIU3alus OMOOPraHMYECKOro TOIUIMBA
111 BBIpAOOTKH «TETJIOBOI» U 3JIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSDKEHUE U KaIIMIUISIPHBIE SIBJICHUS B
MPUPOJIE, HIIEKTPUUYECKHE SBJICHUS B )KUBOI MPHUPOIE.

XUMUS: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHME aTOMOB M MOJIEKYJ, MOJb BEILIECTBA, MOJSpHas
Macca, MoJlydYeHHe HaHOMAaTepUaJIOB, TEIJIOBBIE CBOWCTBA TBEPABIX TEJ, KUIAKOCTEH W Ta30B, KHUIKHE
KPUCTAJUIBl, 3JIEKTPUYECKHE CBOMCTBA METAIJIOB, JJIEKTPOJIMTHYECKAs AMCCOLMAIMS, TajbBaHHKa,
AJIEKTPOHHASI MUKPOCKOTIHSL.

I'eorpadus: BIa)xHOCTh BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

TexHonorus: npeoOpazoBaHKEe ABIKEHHH C MCIONB30BAHUEM MEXAHHU3MOB, YUET CYXOro M JKHUIKOTO
TpeHUsT B TEXHHUKE, CTaTUYECKME KOHCTPYKIMHM (KPOHLITEHH, pelieTdyaTble KOHCTPYKLHUH),
MCIOJIH30BAHUE 3aKOHOB COXPAHEHHSI MEXaHUKH B TEXHUKE (THPOCKON, BOJOMET M APYTHE), TBUTATEID
BHYTPEHHEr0 CropaHusi, napoBass TypOMHA, OBITOBOM XOJOAMJIBHHUK, KOHIUIMOHEp, TEXHOJIOTMU
MOJyYCHHUsI COBPEMEHHBIX MAaTepHalioB, B TOM YHCJIE HAaHOMATEpUAIOB, M HAHOTEXHOJIOTHH,
JIEKTPOCTaTUYECKas  3alllUTa,  3a3eMJICHHE  BJIEKTPOIpPUOOpOB,  Ta3opas3psiAHble  JIAMIIbI,
TIOJTYTTPOBOTHUKOBBIE IPUOOPHI, TaJIbBAaHHUKA.

Conep:xanue o0yuenus B 11 kinacce.

Pasoen 4. Onexkmpoounamuxa.

Tema 4. MarauTHoe noJe.

B3aumoneincTBue NOCTOSHHBIX MarHWTOB W IPOBOJAHMKOB C TOKOM. MarHutHoe mnone. Bekrtop
MarHuTHOM MHAYKIMH. [[puHIMI Cynepno3suiuy MarHuTHBIX Mosiel. JIMHUM MarHUTHOW MHTYKLIHH.
MarsnuTHOe 1oJe MPOBOAHMKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KAaTYIIKH U KPYroBOro BUTKa). OIBIT
Opcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOYJIb.

Cuna JlopeHua, e€ HampaBieHHEe W MOIYJb. JIBM)KEHHE 3apsyKEHHOM YacTUIBl B OJHOPOJHOM
MarHuTHoM nose. Paborta cunsl Jlopenna.

MaruutHoe nosne B BeuiectBe. deppoMarHeTHKy, napa- U JuaMarHeTUKH.

TexHnyeckue ycTpoHCTBa M TEXHOJIOTMUYECKUE ITPOLECCHl: NPUMEHEHHE IIOCTOSHHBIX MAarHuTOB,
AJIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETP, ANEKTPOABUraTelNb SAKOOU, YCKOPUTETH 3JIEMEHTAPHBIX YaCTHUILI.
Jlemoncmpayuu.

Kaptuna nuHUN HMHIYKOIUM MarHUTHOTO TIOJIS MOJIOCOBOTO M IMOJKOBOOOPA3HOTO MOCTOSHHBIX
MarHuTOB.

Kaptuna nuHMII MarHUTHOM MHAYKUUU TOJS JUIMHHOTO TNPSIMOIO TPOBOJHHUKA U 3aMKHYTOIO
KOJIBIIEBOTO NMPOBOJHUKA, KATYIIKH C TOKOM.

B3anmMopeicTBre 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHia Ha MOHBI JIEKTPOJIUTA.

Habnronenue nBrXeHHs MydKa 3JEKTPOHOB B MATHUTHOM IIOJIE.

ITpuHIMD NeHCTBUSA AIIEKTPOU3MEPUTENIBHOTO IPUOOPA MAarHUTONIEKTPHUUECKONW CUCTEMBI.

Yuenuueckuui sxcnepumenm, rabopamoprule pabomul, NPAKMUKYM.

HccnenoBanre MarHUTHOTO MOJIS TOCTOSTHHBIX MATHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

HccnenoBanue NeHCTBUSA IOCTOSTHHOTO MarHUTa Ha PaMKYy C TOKOM.



N3mepenne cuinbl Amnepa.

N3yuenune 3aBUCUMOCTH CHIIbI AMIIepa OT CUJIbI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMU Ha OCHOBE U3MEPEHUS CUJTbI AMIIepa.

Tewma 5. DneKTpoMarHuTHasE UHIYKIUS.

SIBrieHME 3JIEKTPOMArHUTHOW WMHAYKIUU. [loTok BekTOopa MarHuUTHOM HHAYKUMH. DC HUHAYKIUU.
3aKkoH 31eKTpoMarHuTHo nHaykuuu dapanes. Buxpepoe anexrpuueckoe nojue. Toku Dyko.

O/IC nHAYKIIMKM B IPOBOAHUKE, TBIKYIIEMCS B OJTHOPOTHOM MarHUTHOM ITOJIE.

IIpaBuio Jlenna.

NunyktuBHOCTh. Karynika MHAYKTUBHOCTH B LMK MOCTOSHHOTO TOKa. fBieHue camounaykuuu. IJC
CaMOMHAYKITUH.

DHeprusi MAarHUTHOTO TOJISl KaTYIIKH C TOKOM.

DNeKTPOMarHuTHOE ToJIe.

TexHrYecKue yCTpOMCTBA U TEXHOJOTHUECKHUE MPOIECChl: MHAYKIITHOHHAS TI€4b, COJCHOW, 3alllUTa OT
AJEKTPU3ALMU TEJ IPU JIBUXKEHUH B MAaTHUTHOM I10JI€ 3€MJIH.

Jlemoncmpayuu.

HaGimotenue SBiICHHSI 3JICKTPOMArHUTHOW HHTYKITHH.

Hccnenosanue 3aBucumoctu 3/1C HHAYKINUN OT CKOPOCTU U3MEHEHHUSI MarHUTHOTO MOTOKA.

IIpaBuio JleHna.

[Tagenue MaruuTa B alFOMUHUEBOM (MeHOM) TpyOe.

SIBiieHME CAMOMHIYKIIU Y.

Hccnenosanue 3aBucumoctu 3/1C caMOMHIYKIIUN OT CKOPOCTH U3MEHEHHUSI CUJIbI TOKA B LICTIU.
Vuenuueckuii sxcnepumenm, nabopamopivie pabomuol, NPAKMUKYM.

HccnenoBanue siBiIeHUS HIEKTPOMArHUTHOM WHIYKIIHH.

OrnpezeneHne UHIYKIUA BUXPEBOT'O MarHUTHOTO TIOJIAL.

HccnenoBanue siBIEHUS CAMOMHTYKIUH.

COopka Mo/ieNn AIEKTPOMArHUTHOTO TeHEpaTopa.

Pazoen 5. Konebanus u eonnoi.

Tema 1. Mexannueckue KojieOaHusl.

KonebarenpHas cuctema. CBOOOIHBIE KOTICOAHHMS.

[Mapmonunueckue konebanus. Kunematudeckoe U TMHAMHUYECKOE OMHCAaHUE. DHEPTreTUIECKOE ONUCAHNE
(3aKOH COXpaHEHMsI MEXaHWYECKOW »HHepruu). BbIBOA AMHAMHYECKOTO OMHUCAHHS TapMOHHYECKUX
KOJIeOaHUH U3 WX DPHEPTEeTUYECKOTO U KWHEMAaTHYE€CKOTO OTMCAHMUS.

Awmmutyna u ($asza xoneGanuii. CBsi3p aMIUIUTYABI KOJEOAHUNW MCXOHOW BEIUYUHBI C aMILTUTYJaMU
Kos1e0aHui e€ CKOPOCTU M YCKOPEHUS.

[lepuon u yactora xonebanuil. [leproa Manbix CBOOOAHBIX KOJeOaHWN MaTeMaTHYECKOTO MAasTHHKA.
[leproz cBOOOIHBIX KOeOaHUI MPYKUHHOTO MasiTHUKA.

[Tonstue o 3aryxaromux KoneOaHusix. BeiHyxaeHHble koneOanus. Pesonanc. Pe3oHaHcHas kpuBasi.
Brnusinue 3aTyxaHus Ha BUJI P€30HAHCHOM KpUBON. ABTOKOJIEOAHMUS.

TexHuueckue ycTpoucTBa M TEXHOJOTMUECKHE IMPOLECChl: METPOHOM, Yachl, KayelH, MY3bIKAJIbHbIC
MHCTPYMEHTBHI, ceiicMorpad.

Jlemoncmpayuu.

3anuch K0ae0aTeIbHOro ABMKEHUS.

Habmoienne He3aBUCHMOCTH TIEPHOJIa MAJBIX KOJIEOaHHH rpy3a HAa HUTH OT aMILTUTY/IbL.
UccnenoBanme 3aTyxarwmux KoyieOaHWW W 3aBUCHUMOCTH TIEpHOJA CBOOOJHBIX KOJICOAHWW OT
CONPOTHUBIICHUS.

WccnenoBanue xosiebaHuii Tpy3a Ha MAaCCUBHOM TMPYKUHE C 1ETbI0 (OPMUPOBAHUS TIPEICTABICHUNA 00
UJIeaTbHON MOJIETN NPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHHUs YHEPTUH MPHU KOJIEOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BEIHYXKICHHBIX KOJIEOaHUH.

Ha6nronenue pesonanca.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomwl, NPAKMUKYM.

N3mepenne neproaa CBOOOIHBIX KOJICOaHU HUTSHOTO U MPYKUHHOTO MasTHUKOB.

N3ydenne 3aK0HOB ABMKCHUS TeJa B X0J1¢ KOJIeOaHUH HA YIIPYTroM MOJBECE.

N3yuenne nBMKEHNS HUTSHOTO MasITHUKA.



[TpeoOpa3oBaHue SHEPrUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTYXaIOMINX KOJIeOaHui.

HccnenoBanue BEIHYKIEHHBIX KOJICOAHUH.

Tema 2. DnekTpoMarHuTHbIE KOJICOAHUSL.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHbIE KOJEOAHUs B MJICAIBHOM KOJI€OaTeJIbHOM
koHType. @opmyna TomcoHa. CBs3b aMIIMTYABI 3apsiAa KOHJAEHCATOPA C aMIUIMTYIOM CHJIBI TOKa B
KoJIe0aTenbHOM KOHTYpE.

3aKOH COXpaHEHHUs PHEPTUH B UJICATTLHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaromue 3JeKTPOMarHuTHbIe KosieOaHus. BeIHYKI€HHbIE JIEKTPOMarHuTHbIE KOJIeOaHMsL.
IIepemeHHBII TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIUTYAHOE U IEHCTBYIOIIEE 3HAYCHUE CUIIBI TOKA
U HAINPsDKEHUS NP pa3iIndHoON popMe 3aBUCUMOCTH [IEPEMEHHOI'0 TOKA OT BPEMEHH.

CuHycouganbHbIil IIepeMEHHbII TOK. Pe3ucrop, KOHAEHCAaTOp M KaTyllka HWHAYKTHUBHOCTH B IIENH
CHUHYCOMIAJIbHOTO IIEPEMEHHOI0 TOKa. Pe3oHaHC TOKOB. Pe30HaHC HAaNpsKEHUM.

Wneanbublil Tpanchopmarop. Ipon3BoacTBo, nepenada u noTpedaeHne 3MEeKTPUIECKON SHEPTUH.
OKOJIOTUYECKHE  PHUCKM IpU  TNPOU3BOACTBE  AJIEKTpodHepruu. KyibTypa  HCHOIB30BaHUS
AJIEKTPO3HEPIUU B ITOBCEIHEBHOM JKU3HH.

TexHnyeckue ycTpocTBa M TEXHOJOTMYECKHE IIPOLIECCHI: AIEKTPUYECKUH 3BOHOK, TI'E€HEPATOp
[IEPEMEHHOTI'0 TOKa, JIMHUHU JIEKTporepeaay.

Jlemoncmpayuu.

CB0OOIHBIC AIIEKTPOMArHUTHBIE KOJIECOAHMS.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJI€OaHUN OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.
OcorpaMMbl 3J1€KTPOMAarHUTHBIX KOJIEOAHUH.

I'enepaTop He3aTyXaroIIKX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Monenb 31eKTpOMarHUTHOTO Te€HepaTopa.

BeIHyX1eHHbBIE CHHYCOMIaIbHbIE KOJIEOaHMUs.

Pe3ucrop, karyiika HHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKa.

Pe3oHaHc npu nocnenoBaTeNnbHOM COEIUHEHUH PE3UCTOPA, KaTYIIKH HHAYKTUBHOCTH U KOHJEHCATOPA.
VY CeTpoiCTBO U IPUHITUIT ACHCTBUS TpaHChopMaTopa.

Mozenb TMHUY 3JIEKTPOIIEPEIauH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul, NPAKMUKyM.

N3zyuenue tpanchopmaropa.

HccnenoBanne nmepeMEeHHOT0 TOKa 4epe3 MOCIeI0BaTeNIbHO COEIUHEHHBIE KOHJEHCATOp, KaTYLIKy M
pe3ucrop.

Habintoienne 351eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IENH EPEMEHHOI0 TOKA.

Tema 3. MexaHu4ecKue U AJIEKTPOMarHuTHbIE BOJIHBI.

MexaHnueckue BOJHBI, YCIOBHUS UX pacnpocTpaHeHus. llonepeunsie u npononbsHble BoaHbL [lepuogn,
CKOPOCTb PpAacHpoOCTpaHeHHs W JuiMHa BoiHbL. CBoOICTBa MEXaHMYECKHX BOJIH: OTpa)Ke€HHeE,
npejaoMiIeHue, nHTephepeHus U AudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IIymoBoOeE 3arps3HEHNE OKPYKAIOLIEH CPeIbl.

DNEeKTPOMarHUTHHIE BOJHBI. YCJIOBHSI M3Iy4€HUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus

—_ > o
BEKTOpPOB [, B, 1 B DJICKTPOMATHUTHOM BOJIHE.

CBoOIiCTBa 2JIGKTPOMArHUTHBIX BOJIH: OTPaKEHHE, TMpEIOMIICHUE, TOJsIpU3aIus, WHTEephepeHIus u
auQpakus.

[IIkaJa 3JIeKTPOMAarHUTHBIX BOJH. [I[prMeHeHHEe 3JIeKTPOMAarHUTHBIX BOJIH B TEXHHUKE H OBITY.
[TpuHIMITBI pagUOCBSI3U U TeNeBUACHUS. Pagronokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIICH CPEIbl.

TexHuyeckue yCTpPOWCTBA W MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJdbHbIe WHCTPYMEHTHI, panap,
paguonpuéMHUK, TEIEBU30D, aHTeHHA, Tenedon, CBY-meus, ynbTpa3ByKkoBas TMarHOCTHKA B TEXHUKE U
MEJULIUHE.

Jlemoncmpayuu.

OO0pazoBanue 1 pacIpOCTpaHEHUE MOMEPEYHBIX U MPOIOIBHBIX BOJH.



Koneobmromeecs Teno Kak HCTOUHUK 3BYyKa.

3aBUCUMOCTD JJTMHBI BOJHBI OT YaCTOTHI KOJICOaHUH.

Habmonienue otpaskeHus U NpeaoMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenue naTepdepeHnnu u AU pakiini MEXaHHIECKUX BOJTH.

AKYCTUYECKHUI PE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro NIpUMEHEHHUE.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHHiA.
HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXEHHE, IIPEIOMIICHUE, MOJIIpU3aLus,
mudpaknus, “HTepdepeHIus.

OObHapyxeHrue HHPPAKPACHOTO U YITPAPHOIECTOBOTO U3ITyUEHUH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul, NPAKMUKYM.

N3ydeHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3yuenune pacnpocTpaHeHUs1 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Ontuka.

[IpsiMonuHeitHOE paclpoCTpaHEHUE CBeTa B OAHOpOAHOM cpede. Jlyd cBera. TodeuyHbld MCTOYHUK
CBeTa.

Otpaxenne cBera. 3aKOHBI OTpakKeHUs cBeTa. l[locTpoeHue u300paKeHHl B IJIOCKOM 3€pKaje.
Cdepuueckue 3epkara.

[Ipenomiienne cBera. 3aKOHBI TpeTOMIIEHUS cBeTa. AOCONIOTHBIA MMOKa3zaTenb MPeIOMIICHUS.
OTHOcHTENbHBIN MOKa3aTeNb MnpenoMiaeHus. II0CTOSHCTBO YacTOThl CBETa U COOTHOLIEHUE JUIMH BOJH
[IPU NIEPEX0/I€ MOHOXPOMATUYECKOTO CBETA YEPE3 IPAaHHUILy pa3zelia JBYX ONTUYECKHUX CPEel.

Xon myueit B npusme. ucnepcus ceera. CioxHbIi coctaB Oenoro cBera. LIBer.

[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MOJIHOr0 BHYTPEHHET'0 OTPaXKEHHUSI.

Cobuparone u pacceuBarolive JuH3bl. ToHKas nuH3a. DOKYCHOE pacCTOSIHME M ONTHUYECKas cuia
TOHKOM JTHH3BL. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHHSI TOHKOW CepUUYECKON JTHH3BI OT €€ TEOMETPUU U
OTHOCHUTEJILHOTO TOKa3aTess MPEIOMIICHHUS.

dopmyiia TOHKOH JUH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

Xox ny4a, IpOLEAIEro JUH3Y 0 POU3BOJIBHBIM YIJIOM K €€ TJIaBHOW onTthyeckor ocu. Iloctpoenne
M300paXEeHUI TOUKH U OTPe3Ka MPSMOI B COOMPAIONTNX U PACCEMBAIOIIUX TUH3AX U UX CHUCTEMax.
OnTuueckue nmpudopsl. Paspemaromniast ciocoOHOCTh. ['11a3 Kak onTuyeckas cucTeMa.

[Ipenenbr IPUMEHUMOCTH T€OMETPUUECKOMN ONTHUKH.

BonnoBass ontuka. HMaTepdepenuns cBera. KorepeHTHbIe HMCTOYHUKHU. Y CIOBUS HAOIIOIEHUSA
MakCUMyMOB M MHUHUMYMOB B HHTep(EPEHIIMOHHOW KapTWHE OT JABYX KOT€PEHTHBIX HCTOYHHKOB.
[Tpumeps! Ki1accuueckux UHTEPHEPEHIIMOHHBIX CXEM.

Hudpakmus csera. JudpakunoHHas pemérka. YcloBUe HAOMIOACHHS TJIABHBIX MaKCHUMYMOB IpHU
NaJeHUH MOHOXPOMATHUECKOI0 CBETa Ha JUPPAKIUOHHYIO PELIETKY.

[Honsipuszanus ceera.

TexHuueckne ycTpocTBa M TEXHOJIOIMUYECKHE IPOLIECChl: OYKH, JIyNa, MepHUCKol, Qoroanmapar,
MUKPOCKOTI, MPOEKIIMOHHBIN amnmapaT, IPOCBETIICHHE ONTHKH, BOJIOKOHHAS OMNTHKA, AU(paKIHOHHAs
pemeTKa.

Jlemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

WccnenoBanue npenoMiaeHus CBETa.

Habntoienne noaHoro BHyTpEeHHEro oTpakeHus. Mojienb cBeToBOA.

HccnepoBanue xoa CBETOBBIX MYYKOB Y€pe3 MIIOCKOMAPAILIEIbHYIO TUIACTUHY U IPU3MY.
HccnenoBanue cBONCTB 300paKeHU B TMH3aX.

Mopenu MUKpOCKoOMa, TEJIECKOIA.

Ha6mronenue nuntepdepeHiium crera.

HaOmroieHre 11BETOB TOHKUX IUIEHOK.

Ha6mronenue qudpakuum cBera.

W3yuenne qudpakinOHHON PEIIETKH.

Ha6mronenue audpakiinoOHHOTO CIIEKTpa.

Habmonenue aucnepcuu cBera.

Habmoienue nonsipusanuu cBera.



[TpuMeHeHMe NOIAPOUIOB I U3YUEHHS] MEXAHUYECKUX HAIPSKEHHH.

Yuenuueckuui sxcnepumenm, nabopamopusie pabomul, NPAKMUKYM.

W3mepeHune nokasaresis IpeloMIIEHUS CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSIHHS OT BEIIECTBA (HA MPUMEPE KUAKHX JIUH3).
W3mepeHne GpOoKyCHOro pacCTOSIHHSI pacCEUBAIOIINX JIMH3.

[Tony4yenue n300paKeHHs B CUCTEME M3 IJIOCKOTO 3epKajia U JIMH3BI.

[Tony4yenue n300paxkeHus B CUCTEME U3 BYX JIMH3.

KoHcTpynpoBaHue TeneCKONUYECKUX CUCTEM.

Habnronenue nudpakuuu, MHTEp)EepeHny 1 NOJSpU3aluy CBETa.

N3ydeHnue nossspu3aluy CBETa, OTPAXKEHHOIO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3yuenne naTepdepeHuy Ja3epHOro N3Iy4eHus Ha IBYX LIEIsX.

HaGmonenue aucriepcum.

HaGnronenue u uccienoBanue JUQppakLiiOHHOTO CIEKTPa.

N3mepenne 1IMHbBI CBETOBOM BOJIHBI.

[Tonmy4yeHue cniekTpa U3JIy4eHHs CBETOAMOAA IPU NOMOIIM AU(PAKIIMOHHOMN PeIETKY.

Paszoen 6. Ocnogul cneyuanvrou meopuu OMHOCUMETLHOCMU.

I'paHuubl  NPUMEHUMOCTH  KJIAaCCHMUYECKOW  MexaHuku. [locTynmaTel — crnenualbHOM — Teopuu
OTHOCHUTEJIbHOCTH.

IIpoctpancTBeHHO-BpeMeHHOW uHTepBan. [IpeoOpazoBanus JlopeHuma. VYcioBue NPUUYUHHOCTH.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALICHUE JUIUHBI.

DHeprust 1 UMITYJIbC PEISITUBUCTCKON YaCTHUILIBI.

CBs13b Macchl C 3HEPTrUel U UMITYJIbCOM PEISTUBUCTCKOMN YaCTHUIIbl. DHEPrUs MOKOSL.

TexHuueckue ycTpoHCTBA M TEXHOJOIMYECKHE MPOLECCHl: CIIyTHUKOBbIE NPUEMHHMKH, YCKOPUTENIN
3apSKEHHBIX YACTHII.

VYdeHuueckuil 3KCIepUMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM.

Omnpenenenre UMIYIbCa U SHEPTUU PEISITUBUCTCKUX 4YacTUI] (10 (oTorpadusiM TPEKOB 3apsyKEHHBIX
YaCTHUI] B MArHUTHOM TI0J1€).

Pazoen 7. Keanmosas ¢uzuka.

Tema 1. KopnyckyasipHO-BOJHOBOM Jyaan3M.

PaBHOBecHOE TemyioBOe W3IydeHHE (M3TydyeHHe a0CONIOTHO YE€PHOTO Teia). 3aKoH cMmerieHus: Buna.
I'mnoresa I1nanka o kBaHTax.

@®oTOHBI. DHEPTUS U UMITYJIbC (POTOHA.

®otordpdexr. Omnbitel  A.I'. CroneroBa. 3akoHbl (oToddpdekra. YpaBHeHHe OMHIITEHHA s
dbotorddekra. «KpacHas rpanuna» Gorordpdexra.

JlaBneHue cBeTa (B YacCTHOCTH, JIaBJIEHHWE CBeTa Ha aOCOJIOTHO TOIVIOLIAIOIIYI0 U aOCOIIOTHO
oTpaxaroiyto nosepxHocts). OnbiTsl I1.H. Jlebenesa.

BonnoBsle cBoiictBa wactun. Bomnbsl ne bpoitna. Jnuna BonHbl ae bpoins u pasmepsl oGnacTH
JIOKaJIM3alMK IBIXKYIIeics yacTulibl. KoprnyckynspHO-BOIHOBOM ayanu3M. Judpakius 31eKTPOHOB Ha
KpHUCTaJlIax.

Creuunduka n3mepenuit B Mukpomupe. CooTHoueHus Heonpeaenénnocrei ['eitzendepra.

TexHuueckue ycTpoHCTBa M TEXHOJOTMUYECKHE IMPOIECCHl: CHEKTPOMETpP, (HOTOAIEMEHT, (POTOIATUHK,
TYHHEJIbHBIM MUKPOCKOTI, COJTHEUHAsl OaTapesi, CBETOIUO/I.

JleMoHcTpanuu.

®dotor(hPexT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHEro ¢poro3ddexra.

HccnenoBanue 3aBUCMMOCTH CONIPOTHUBIIEHUS TOTYITPOBOJHUKOB OT OCBEIIEHHOCTH.

Cseroauos.

Conneunas Garapes.

YdeHn4ecKuit 3KCIIepUMEHT, 1a00opaTopHbIe pabOThl, IPAKTUKYM.

HccnenoBanue porope3ucropa.

N3mepenue nocrostaaoM [1nanka Ha ocHOBe uccnenoBanus Gpotodrddexra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Y€PE3 CBETOUO/ OT HAIPSIKEHMSL.

Tema 2. ®usuka aroma.

OMBITHI IO UCCIIEIOBAHUIO CTpOoeHUs aToma. [itanerapnas Mmozens atoma Pesepdopra.



[Tocrynater bopa. U3nydenue u nornomenrne pOTOHOB MPHU NEPEX0JI€ aTOMa C OJJHOTO YPOBHS SHEPTUU
Ha JPYIrOM.

Bunsl cniektpoB. CrieKTp YpOBHEUM SHEPTUM aToMa BOJOPO/Ia.

CrioHTaHHOE U BBIHYXKJEHHOE U3JIyueHue ceera. Jlazep.

TexHuyeckue yCTpoHCTBA U TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPaIbHBINA aHAIN3 (CIEKTPOCKOI), J1a3ep,
KBaHTOBBI KOMITBIOTED.

JleMoHcTpanum.

Monens onbita Pesepdopaa.

Ha6nronenne nuHeHvaThIX CIIeKTPOB.

YCTpOUCTBO U JIEHCTBUE CYETYMKA HOHUZUPYIOLIUX YACTHULL.

OrnpenenieHne JUIMHBI BOJIHBI JJA3€PHOTO U3JTYUYECHHUS.

YdeHU4ecKuil SKCIIEpUMEHT, 1a00opaTopHbIe PabOThl, TPAKTUKYM.

Hab6mronenue nuHe9aToro crekTpa.

HccnenoBanue CekTpa pa3peskeHHOI0 aTOMapHOTo BOJIOPO/Ia M M3MEPEHHUE MOCTOSTHHON Pundepra.
Tema 3. @u3nkKa aTOMHOTO SApPA U FJIEMEHTAPHBIX YACTHUII.

Hyknonnas mozaens siipa ['eiisen6epra—lBanenko. 3apsan siapa. MaccoBoe uncio siipa. M3otomsr.
PannoaktuBHOCTB. Anb(a-pacnan. DNeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnai. ['amma-usnyuenue.
3aKkOoH pPaJUOAKTHBHOrO pacnajaa. PannoakTuBHble M30TONBI B npupoze. CBoilCTBa MOHU3UPYIOIIETO
u3nydeHus. BrusHue paaMoakTUBHOCTH Ha KHBBbIE OpraHu3Mbl. EcTecTBeHHBINH (OH u3MydeHUs.
Jo3umerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. S nepHbie cuibl. JlegekT Macchl sapa.

SAnepusie peaknuu. Jlenmenue wu cuHTE3 sjgep. SnmepHple peakTopbl. I[IpoGieMbl  ympaBiisieMOro
TEPMOSIICPHOTO CUHTE3a. DKOJOTMYECKHUE ACTIEKThI PA3BUTHUS AEPHOU SHEPTETUKHU.

MeTo bl perucTpalyuy U UCCIEA0BAHNS FIEMEHTAPHBIX YaCTHLI.

dyH/1aMeHTallbHbIE B3auMojecTBusA. bapuonbl, Mme30HbI U jenToHsl. [Ipencrasnenne o CtangapTHOU
Mozenn. KBapk-TiIFoOHHast MOJIEb aJpOHOB.

®dusuka 3a npenenamu CrangapTHoi mojenu. TEéMHas MaTepus U TEMHas SHEPTHUs.

EnuncTBO dmznueckoit kKapTUHBI MUpa.

TexHnueckue yCTpOHWCTBA M TEXHOJIOTMYECKHE MPOIECCHl: JO3UMETP, Kamepa BunbcoHa, siiaepHbIN
peaKkTop, TEPMOSIZICPHBINA PEaKkToOp, aTOMHasi 00MOa, MarHUTHO-PE30HAHCHASI TOMOTpaQusi.
Y4eHnuecKuil IKCIEPUMEHT, 1a00opaTOpHBIE padOThI, MPAKTUKYM.

HccnenoBanue TpekoB 4acTuUll (110 TOTOBBIM oTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIONB30BAHUEM JI03UMETPA.

N3yuenune nornomenus: 6eTa-4yacTUIl aTFOMUHHUEM.

Pa3zoen 8. Dnemenmer acmporomuu u acmpogu3zuxu.

Oranbel pa3BUTHUS acTpoHOMUH. IlpukiagHOoe W MHPOBO33PEHUYECKOE 3HAUEHHE AaCTPOHOMMH.
[TpuMeHMMOCTh 3aKOHOB (PU3UKHU TSI OOBSICHEHUS IPUPOJIbI KOCMUYECKUX OOBEKTOB.

Meroasl acCTpOHOMHYECKUX Hcciaen0BaHU. COBpEMEHHBIE ONTHYECKUE TEIECKOIIbI, PaJHOTEIECKOIIbI,
BHeaTMoc(epHasi aCTPOHOMHS.

Bun 3Bé€3anoro Heba. Co3Be3ausi, spkue 3BE3/1bl, MJIAHETHI, UX BUIUMOE ABH)KEHUE.

Conneunas cucrema.

Comnue. ConHeyHasi akTUBHOCTh. McTounuk sHeprun ConHIa U 3BE3I.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU. JlMarpaMma «CHEKTpPajJbHBINA KIACC — CBETHUMOCTBY. 3BE3JIbI
[JIABHOM TMOCIENOBATEIBHOCTA. 3aBUCHMOCTh «Macca — CBETUMOCTb» JUId 3BE3] TJIaBHOM
IOoCJIe0BaTENbHOCTH. BHyTpeHHee cTpoenue 3B€31. COBpEMEHHBIE NIPEICTABICHHS O MPOUCXO0KIECHUN
n sBosrony ConHIA U 3BE€3/. OTaInbl )KU3HU 3BE3I.

Mneunsiii [Iyts — Hama [Nanaktuka. [lonoxenue u neuwxenune Connua B ['anaktuke. TUIBI rajJakTuk.
PanuoranakTuku u kBazapel. UEpHbIE ABIPHI B SAIpax rajJakTHK.

Bcenennas. Pacmupenue Bceenennoi. 3akon Xa60ma. PaszOeranme ramaktuk. Teopuss bombmioro
B3pbIBa. PeTMKTOBOE M3IIydeHuHe.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUH.

Yyenunueckue HaOIOICHUS.

HabGmionenuss 3B€3gHOoro Heba HEBOOPYXKEHHBIM TIJIA30M C  HCIOJNB30BAHHEM KOMITBIOTEPHBIX



MPWIOKEHUH IJI ONpeAeNieHUs] MOJ0KeHUsI HeOeCHbIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moylapus ¥ SpKue 3BE31bI.

Ha6monenus B Teneckorn JIyHbI, TUTaHET, TYMAaHHOCTEH U 3BE3THBIX CKOTUICHHIA.

Duzuyeckuil NPaKMuKym.

CnocoOpl  u3MepeHus: (U3MYECKUX BEIWYUMH C HCIOJB30BAHMEM AHAJIOTOBBIX U HUMPOBBIX
M3MEPUTENBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCOIOTHBIE U OTHOCHUTEIILHBIC
MOTPEIIHOCTH U3MepeHuil pu3ndeckux BeauuuH. O1eHKa TpaHuI] OTPEIIHOCTEH.

[TpoBeeHne KOCBEHHBIX M3MEPEHMM, MCCICIOBAHUN 3aBUCHUMOCTEH (PU3MYECKUX BEIHYWH, MPOBEpKa
MPEIJIOKEHHBIX TUIOTe3 (BBIOOp M3 paboOT, OMMCAHHBIX B TEMAaTHUECKHUX paszjenax «YueHUYecKui
HKCHEPUMEHT, JIAOOPATOPHBIE PAOOTHI, IPAKTHKYM).

Obobwaruee nosmoperue.

O06o0muieHne U cucTeMaTu3aIys CoJepKaHus pa3aenoB Kypca «Mexanukay, «MonekynsapHas pU3nKa u
TepMOJUHAMUKAY», «DNeKTpoaruHaMmuka», «Konebanus u BomHbD, «OCHOBBI ClEUUATBHOW TEOPUHU
OTHOCUTENIbHOCTHY, «KBaHTOBas (hr3uka», « JIEMEHTH ACTPOHOMUU U ACTPOPHUIUKI.

Ponb ¢u3uku U acTpOHOMHUH B 3KOHOMHYECKOH, TEXHOJIOTHYECKOM, COMANIBbHON U 3THUECKOH cdepax
JESITEIbHOCTH YEJI0BEKA, POJIb U MECTO (PU3UKHU M aCTPOHOMUU B COBPEMEHHOM Hay4HON KapTHHE MUpA,
3HAYEHUE OIMUCATENbHON, CUCTEMATU3UPYIOMICH, OOBSICHUTEIBHOW U TMPOTHOCTUYECKON (YHKIMI
¢usnveckoil Teopuu, posb (PHU3MUECKOW TEOpUH B (POPMUPOBAHMH TIPEACTABICHUH O (PHU3MUECKON
KapTUHE MHUpPa, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPO/IE.

Mesicnpeomemnule cés3u.

N3ydyenne kypca ¢usuku yriyonéHHoro ypoBHsS B 11 Kkiacce oOcCylIecTBiIseTCs € Y4ETOM
COJIEP>KATENbHBIX MEXKIPEAMETHBIX CBSI3€H C KypcamMH MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpaduu u
TEXHOJIOTUHU.

MexnpeaMeTHble TOHATHS, CBSI3aHHbBIE C U3YYEHHEM METOJ0B HAyYHOI'O MO3HAHUSA: SBJICHHE, HAyYHbII
(dakT, runoresa, ¢puznUeckas BeITUUNHA, 3aKOH, TEOPHs, HAOIIOJECHUE, SKCIIEPUMEHT, MOJICITUPOBAHHE,
MO/IeJIb, U3MEpPEHHE, IOIPEIIHOCTH U3MEPEHH, U3MEepUTENbHbIE TIPUOOPHI, LM pOoBas 1abopaTopHsl.
Maremaruka: Pemenue cucrembl ypaBHeHHU. TpuroHomerpuyeckue (QYHKIUU: CHHYC, KOCHHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. BEKTOpHI M MX MPOEKIHH HAa OCU
KOOpJMHAT, CJOXEeHHe BeKTOpoB. I[IpousBomHble sneMeHTapHbIX GyHKIuN. IlpusHaku nompoOus
TPEYToJIbHUKOB, ONpe/IeeHNe TIOMAAN TNIOCKUX GUryp U 00bEMa Tell.

buonorus: snekrpudeckue sBIEHUS B KUBOM Mpupoje, KojaedareabHble ABMKEHUS B )KMBOW MPHUPOJE,
DKOJIOTMUECKHE PHUCKA TIpU IPOU3BOJACTBE JJIEKTPOIHEPTHM, DIEKTPOMArHUTHOE 3arpsi3HEHUE
OKpY’Karolllel cpefbl, YIbTPa3BYKOBas AMArHOCTHKA B MEAMIIMHE, ONTHYECKHE SIBJICHUS B KUBOU
IIPUPOJIE.

XuMUs: CTPOEHHE aTOMOB M MOJEKYJ, KpPHUCTAJUIMYECKas CTPYKTypa TBEPIABIX Tel, MEXaHU3MbI
00pa3oBaHMs KPUCTAJUINYECKOHN pEIIETKY, CIIEKTPaIbHbII aHaAIN3.

I'eorpadus: MarHuTHBIE TOMIOCAa 3eMJTH, 3aJIe)KU MAarHUTHBIX pyll, (OTOChEMKA 36MHON MOBEPXHOCTH,
ceiicmorpad.

TexHonorus: NpUMEHEHHE IOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB, 3JIEKTpoJBUTaTeNh SKoOH,
reHepaTop INEPEMEHHOI0 TOKa, WHAYKLIMOHHAS I€4Yb, JIMHUM DJIEKTPOIepenad, 3JIEKTPOABUIATED,
panap, paauonpuéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-meus, ynpTpa3ByKkoBas NUArHOCTHKA B
TEeXHUKE, TPOEKIMOHHBIM amnmapar, BOJIOKOHHAs ONTHKA, COJHEYHas Oarapes, CIIyTHHUKOBBIE
NPUEMHHKH, sJIEpHAsI SHEPTETHKA U KOJIOTHUYECKHE aClIEKThI €€ Pa3BUTHSI.

I[Inanupyemble pe3yabTaThl OCBOEHHsI MPOrpaMMbl MO (u3NKe HA YPOBHE CpPeIHEro 00IIero
o0pa3zoBaHust

OcBoenune yueOHOTO TIpenmera «DPu3nKa» Ha ypOBHE CpeaHETO 00I1ero odpazoBanus (yriayOJeHHBIH
YPOBEHb) JOJDKHO OOECIEUYUTh JOCTH)KEHHE CIEAYIOUINX JUYHOCHIHBIX, MEmAanpeoMemHusvix u
nPeOMEnHbIX 00pPA306aMeNbHBIX Pe3YIbMaAmos.

JTuunocmmuuie pezynbmamot OCBOCHUS yueOHOTO npeamera «Du3ukay TOHKHBI OTPaxaTh TOTOBHOCTD
U CIOCOOHOCTh OOYy4YaloIMXCSd PYKOBOACTBOBATHCA CPOPMHUPOBAHHON BHYTPEHHEH MO3UIIMEH
JUYHOCTH, CHCTEMOM  IICHHOCTHBIX  OpHEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX  YOeXIEHU,
COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IICHHOCTSIM POCCHHCKOTO OOIIECTBA, pacUIMpEHHE >KU3HEHHOTO



OTbITAa M OIbITa JEATEIbHOCTH B IPOLIECCE PEaTU3allid OCHOBHBIX HAIIPaBJICHUN BOCHUTATEIHHOM
JESTEIbHOCTH, B TOM YHUCJIE B YaCTH!

1) rpa)k1aHCKOrO BOCIIMTAHUSA:

C(OPMHPOBAHHOCTH TPAXKAAHCKON MO3MIMU OOYYaIOUIETrocs KaK aKTMBHOTO M OTBETCTBEHHOTO WJIEHA
pOCCUCKOro o0IIecTBa;

MPUHATHE TPATUIIMOHHBIX O0IIEYETOBEYECKIX T'YMAHUCTHUECKUX U IEMOKPATHUECKUX [IEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpECAaX IPakJaHCKOTO OOIeCTBa, y4acTBOBATh B
caMOyIIpaBJICHHH B 00pa30BaTEIbHON OpraHN3allNY;

yYMEHHE B3aHUMOJICHCTBOBATh C COLMAIbHBIMA HHCTHUTYTAMH B COOTBETCTBUU C UX (DYHKUHUAMU U
Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOMN U BOJIOHTEPCKON JESATENbHOCTH;

2) NaTpUOTHYECKOI'O BOCIIUTAHUSA:

c(OpMUPOBAHHOCTH POCCUMCKON T'Pa)kIaHCKON UICHTUYHOCTH, TaTPHOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYIaPCTBEHHBIM CHMBOJIAM, JIOCTHKEHHUSAM POCCUHUCKUX YUEHBIX B 00JIaCTH
(bU3HUKYN U TEXHHKE;

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHHUS,

CIIOCOOHOCTH OIIEHWBATh CHTYAIMIO M IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh HA MOPAIIbHO-
HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B JIEATEIHHOCTH YUEHOTO;

OCO3HaHHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OyAYIIETo;

4) 3CTETUYECKOTO BOCITUTAHHUS:

ACTETUYECKOE OTHOIIECHHE K MHPY, BKIIOYasi 3CTETHKY HAYYHOTO TBOPYECTBA, MPHUCYIIEro (PHU3NIECKOM
HayKe;

5) Tpy10BOT0 BOCITUTAHUS:

MHTEpPEC K pa3iuyHbIM chepam mpodeccnoHanbHOM AeITeTbHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3UKOI
U TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymeld mnpodeccur W PpeaTu30BHIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIaHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00Opa3oBaHHMIO U caMO0Opa30BaHUIO B 001acTU (PU3UKU HA MPOTKEHUU
BCeM KU3HU;

6) 9KOJIOrMYECKOr0 BOCITUTAHHUS:

C(OPMHPOBAHHOCTh HKOJOTMUYECKOW KYJIBTYphl, OCO3HaHME TJIO0AIBHOTO XapakTepa 3KOJOTMUYECKUX
npoOem;

IUIAHUPOBAaHUE M OCYILECTBIEHUE JACUCTBUM B OKpPY)KAIOIIEH CpelAe Ha OCHOBE 3HAHMA Lenei
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

Pacmpenue onbiTa 1eATENbHOCTH KOJOTHYECKON HAIIPABJIEHHOCTH Ha OCHOBE UMEIOLINXCS 3HAHUMN 110
¢bu3suke;

7) UEHHOCTH HAYYHOTO MO3HAHHUS:

c(OPMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YpPOBHIO  pPa3BUTHS
¢bu3nveckoil HayKku;

OCO3HAaHWE LIEHHOCTH HAay4YHOH JesITeNbHOCTH, TOTOBHOCTh B IIpPOLIECCE U3YYEHUS (PUUKU
OCYILIECTBIIATh MPOEKTHYIO M UCCIIEI0BATENBCKYIO JEATEIBHOCTh UHINBUYaIbHO U B TPYTIIIE.

B mpouecce nocTukeHus: TMYHOCTHBIX PE3Yy/IbTaTOB OCBOCHHS MPOTPaMMbl MO (U3UKE Ui YPOBHS
cpeaHero obmero oOpa3oBaHHs y OOYYAIOLIMXCS COBEPUICHCTBYETCS SMOIMOHAIBHBIA HMHTEIUIEKT,
Mperoararouii copMUpOBaHHOCTE:

CaMOCO3HaHUs, BKJIIOYAIOLIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHME, BUIETDH
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHON dMOITMOHAIBHON Cc(hephl, OBITh YBEPEHHBIM B ceO€;
CaMOpPETYJIMPOBAaHMsI, BKJIIOYAIOIIErO0 CAaMOKOHTPOJIb, YMEHHUE IPUHHMMATh OTBETCTBEHHOCTh 3a CBOE
MOBE/IEHNE, CIIOCOOHOCTh aJalTUPOBATHCA K 3MOIMOHAJIbHBIM H3MEHEHHUSIM U MPOSBIATH T'MOKOCTH,
OBITH OTKPBITHIM HOBOMY;,

BHYTpEHHEH MOTHBALM{, BKJIIOYAIOMIEH CTpPEMJICHHE K JOCTIKEHHIO LEIH U YCIeXy, ONTHUMH3M,
MHUIMATUBHOCTb, YMEHUE IEHICTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTE;

SMIATHH, BKIIOYAIOUIEH COCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATH €0
IIPU OCYILECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKIIIOYAIOLIUX CIIOCOOHOCTH BHICTpPAWBATh OTHOIICHHS C APYTUMHU JIOAbMH,



3a00TUTHCA, TIPOSBIATH HHTEPEC U pa3peiaTh KOHGIUKTHL.
Memanpeomemnvle pe3yibmampl OCBOCHUS MPOTPAMMEI CPEIHETO OOIIET0 O0pa30BaHUS JTOJIKHBI
OTpaXkaTh:
OBnageHne yHUBEPCATbHBIME NO3HABAMENbHLIMU OeUCEUAMU
1) 6azosvie nocuueckue deticmeust.
CaMOCTOSITENTLHO (POPMYTUPOBATH U AKTYAITH3UPOBAThH POOIIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;
OTIpEeICTIATH LENU JAesITeIbHOCTH, 3a]]aBaTh MapaMeTPhbl U KPUTEPUU UX TOCTHXKEHUS;
BBISIBJISTH 3aKOHOMEPHOCTH M MPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBIICHUSX;
pa3zpabaThiBaTh IUIaH pEIIEHUs MpoOJeMbl C Y4YETOM aHaldu3a HUMEIOUIMXCA MAaTepUaNbHBIX H
HEMaTepUaIbHBIX PECypPCOB;
BHOCHUTH KOPPEKTUBBI B JACSITEILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LEJISIM, OLIEHUBATH PUCKHU
IMOCJIEICTBUN NCATCIbHOCTH;
KOOPJIMHUPOBATh U BBIMOIHATH PabOTy B YCIOBUSAX PEAlbHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO
B3aHUMOJCHCTBUS;
pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TPOoOIeM.
2) 6azo08vle uccredosamenbekue Oetcmeust.
BIIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHUSAMHU U METOIaMU (DPU3HUECKON HAYKU;
BIIQJICTh HABBIKAMU YYE€OHO-HCCIICIOBATEIIbCKOW W IMPOCKTHOW JCSITENLHOCTH B oOnacTu (QPU3UKH,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CaAMOCTOSITENILHOMY TOMCKY METOJOB PELICHHS 3a4ad (PU3n4ecKoro
COJICpIKaHUsl, IPUMEHEHHUIO PA3JIMYHBIX METOIO0B MTO3HAHMUS;
OCYILECTBIATh PA3TUYHbIC BHUJIbI JEATEIBHOCTH MO IMOJYYEHHUIO HOBOTO 3HAHHUA, €r0 WHTEPIpETAILHH,
peoOpPa3OBaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX CHUTYAIMSX, B TOM YHCJIC MPHU CO3TaHUHU
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;
BBISBJIATh TMPUIMHHO-CIICACTBCHHBIC CBSI3M W aKTyaJU3WPOBATh 3allady, BBIIBUTATh THUIOTE3Yy €&
pellleHrs, HaXOAUTh apTryMEHTHI JUIs JOKa3aTeNbCTBA CBOMX YTBEPXKACHHM, 3ajaBaTh MapaMeTphbl U
KPUTEPHUU PEIICHUS;
aHAIM3UPOBATh TMONYYCHHbIE B XOJ€ pEIIeHUs 3aJaud pe3yabTaTbl, KPUTUYECKU OIIEHHWBATh WX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSX;
CTaBUTHh U (HOPMYIHUPOBATH COOCTBEHHBIE 33/1a4ll B 00pA30BATEIbHON IESITENLHOCTH, B TOM YHCIIE MPU
U3Y4YEeHUU (DU3HKHY;
JaBaTh OLEHKY HOBBIM CHUTYAIIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;
YMETh MEPEHOCUTH 3HAHUS IO (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEICATCIILHOCTH,
yMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;
BBIJIBUTATh HOBBIE WJICH, TIPeJIaraTh OPUTHHAIBHBIC IOAXObI U PEIICHHUS,
CTaBUTH MPOOIEMBI U 3a7a4UH, TOMYCKAIOIINE ATbTePHATUBHBIC PEILICHUSI.
3) paboma c unghopmayuerr.
BJIa/IETh HaBBIKaMU MONy4yeHus: nH(OopMaluu (GU3MUECKOTO COJIEP>KaHUs U3 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITEJTEHO OCYIIECTBIISATh IMOMCK, aHAIHW3, CHCTEMAaTH3alUI0 M WHTEPIPETANNI0 HH(POPMAIHH
pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;
OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;
UCIIONIb30BaTh CpPEACTBA HH(DOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH B pEUICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX ¥ OpPraHU3allMOHHBIX 3aJad C COOJIOJICHHEM TpeOOBaHUH
APrOHOMUKH, TEXHUKH O€30MacCHOCTH, TUTUEHBI, PECypCcOCOEpeKeHHsI, TPABOBBIX U ATHUYECKUX HOPM,
HOPM HHGOPMAIIMOHHON O€30TTaCHOCTH;
CO3/1aBaTh TEKCThl (DU3MUECKOTO COJEpXKaHUS B pa3NUYHbIX (opMarax ¢ Y4ETOM Ha3HAUYCHUS
WH(OPMAIINY U TIEJICBOM ayJAMTOPHH, BEIOHpas ONTUMATBHYIO (DOPMY TPECTABICHUS U BU3YaTH3AIIHH.
OBnazieHne yHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU.
1) obwenue:
OCYIIECTBIISITH OOIICHHE HA YPOKaX (DU3MKHU M BO BHE-YPOUHOU JNESATEILHOCTH;
pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYalMil U CMATYaTh KOH(DIUKTHI,
Pa3BEPHYTO M JJOTUYHO U3JIAraTh CBOIO TOUKY 3PEHUS C UCIOIh30BAaHUEM SI3BIKOBBIX CPE/ICTB;
2) cosmecmmuas 0esimenbHOCb.
MMOHUMATh U UCTIOJB30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAILHON paOOTHI,
BBIOMpATh TEMATHUKY U METOJbl COBMECTHBIX NEHCTBUIl C y4€TOM OOIIMX MHTEPECOB, U BO3ZMOXKHOCTEMH



Ka)KJI0T0 WieHa KOJIJIEKTUBA;
IIPUHUMATDH LIEJIM COBMECTHOM AESITEIbHOCTH, OPraHW30BbIBATh U KOOPAMHUPOBATH AECUCTBUA IO €€
JNOCTUKEHHUIO: COCTABJIATh IUIaH JIEUCTBUM, paclpeiensiTb pOJIM ¢ Y4€TOM MHEHUH YYaCTHUKOB,
00CyXI1aTh pe3yabTaThl COBMECTHOW PabOTHI;
OLICHMBAaTh KayeCTBO CBOET0 BKJIAJa M KaXIOT0 YyYacTHUKAa KOMaHAbl B OOLIMH pe3ynbTar IIo
pa3pabOTaHHBIM KPUTEPHUSIM;
npesiaraTb HOBbIE MPOEKTHI, OLIEHUBATh MJIEU C MO3UIIMHA HOBU3HBI, OPUTHHAILHOCTH, MPAKTHUYECKON
3HAYUMOCTH;
OCYILIECTBIISITh IO3UTHBHOE CTPATETMUYECKOE IIOBEICHUE B PA3IMYHBIX CHUTYalUsX, MPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITUATUBHBIM.

OBnazieHre YHUBEPCAIbHBIMU pe2yisimUSHbIMU OetiCMEUAMU.
1) camoopeanuzayusi:
CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATENBHYIO NEATEIBHOCTh B 00JacTU (U3UKK U aCTPOHOMUH,
BBISIBIIATH MPOOJIEMBI, CTABUTH M (POPMYITUPOBATH COOCTBEHHBIC 33]a4H;
CaMOCTOSITENIFHO COCTaBJIATh IUIAH PELICHHs] PacYETHBIX M KAYECTBEHHBIX 3ajad, IJIaH BBIMOJIHEHUS
[IPaKTUYECKOH paboThl ¢ Y4ETOM MMEIOIIUXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEATOYTEHHIA;
JlaBaTh OLEHKY HOBBIM CUTYaIlUsIM;
paciupsaTh paMKHi y4eOHOTo MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;
JieTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHHE;
OLICHUBATh PUOOPETEHHBIN OIIBIT;
CTIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSIBICHUIO SPYAULIUU B 00JaCTH (U3UKH, TOCTOSIHHO MOBBIIIATH
CBOI 00pa3oBaTENbHbBIN U KYJIbTYPHBIH YPOBEHbD;
2) CamoKOHmMpoIb.
JaBaTh OLEHKY HOBBIM CHUTYaIlUsiIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIHHOCTH, OLIEHUBATH COOTBETCTBUE
PE3yJIbTAaTOB LIETSAM;
BNIQJIETh HABBIKAMHU TI03HABATENbHOM pedIeKCMu KaK OCO3HAHUS COBEpIIAeMbIX IEHCTBUI H
MBICIIUTENIbHBIX MTPOLIECCOB, X PE3YNIbTaTOB U OCHOBAHMIA;
UCIOJNIb30BaTh MPUEMBI peIeKCUU TS OLIEHKHU CUTYallid, BEIOOpa BEPHOTO PEIICHUS;
OLIEHHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS IO UX CHUKEHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATIU3€E PE3YIbTATOB JIEATEIbHOCTH;
3) npunsimue cebs u Opyeux:.
NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U IOCTOMHCTBA;
MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX IIPU aHAINU3€E Pe3yNbTaToOB AEATEIbHOCTH;
MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKY.

Ilpeomemmnvie pe3ynomamol 0céoenus npocpammsl no pusuxke. B npouecce usyuenus Kypca
duszuxu yenyonennozo yposns ¢ 10 knacce odyuarowjuiica Hayuumcs.
MOHUMATh pPOJib (U3UKH B DKOHOMHYECKOW, TEXHOJOTUYECKOW, HSKOJOTUYECKOW, COIHAIBHOU |
ATHYECKOU cdepax NesITeTbHOCTH YelloBeKa, POJib U MeCTO (PU3MKH B COBPEMEHHON HAy4YHOW KapTHHE
MUpa, 3HaYCHHUE OMUCATENIbHOM, CUCTEMaTU3UPYIOIIel, OOBSICHUTENBHON U MPOTHOCTUYECKON (YHKIUI
¢u3nveckoil TEOpUM — MEXaHUKH, MOJEKYISIPHOM (U3MKH M TEPMOJMHAMUKH, POJIb (PU3HMUECKOU
Teopuu B (POPMUPOBAHUHU MTPEICTABICHUM O PU3NUECKON KapTHHE MUPA;
pa3nuyarh YCJIOBUS MPUMEHUMOCTH Mojenell (pu3nyeckux Tel U MPoIeccoB (SBIECHUHN): HHEepIHaIbHAas
cucremMa OTcuéra, aOCOJIOTHO TBEPAOE TeNo, MaTepuajbHas TOYKAa, PAaBHOYCKOPEHHOE JIBUXKEHUE,
CBOOOHOE TajieHne, abCOMIOTHO yrpyras Aedopmariusi, abCoIOTHO yIpyroe U aOCOIIOTHO HEYNPYroe
CTOJIKHOBEHHS, MOJIENM Tra3a, XUAKOCTU U TBEPAOro (KPUCTAIIIMYECKOrO) Teja, WICAlbHbIN Tas,
TOYEYHBIN 3apsj, OAHOPOAHOE IEKTPUUECKOE TOJIE;
pasznuyaTh YCJIOBHS (TpaHUIlbI, 00JIaCTH) MPUMEHUMOCTH (DPU3UIECKUX 3aKOHOB, IIOHUMATh BCEOOIIHI
xapaktep QyHIaMEHTAbHBIX 3aKOHOB M OTPaHUYCHHOCTH HCIIOIH30BAHMS YACTHBIX 3aKOHOB;
aHAJIM3UPOBATh U OOBACHATH MEXAHUYECKHE MPOLECCH U SIBICHUS, UCIIOIb3YsI OCHOBHBIEC TIOJIOKEHUS U
3aKOHBI ~MEXaHUKH (OTHOCHTENBHOCTh MEXAHHYECKOTO JBIDKCHHUs, (OPMYIbl KHHEMATHKHU
PaBHOYCKOPEHHOTO [BWKEHHS, NpeoOpazoBanHus [amuies Uit CKOPOCTH U IEpEeMElIEHUs, 3aKOHbI
HproTOHA, NPUHIMI OTHOCUTENBHOCTH ['anuies, 3aKOH BCEMHPHOIO TSATOTEHUS, 3aKOHBI COXPAaHEHUS
UMITyJIbCA M MEXaHMYECKON 3HEpruu, CBS3b padOThl CHIIBI ¢ M3MEHEHHMEM MEXaHMYeCKOW 3HEpTuu,



yCIIOBUSI paBHOBECHS TBEPAOIO Tela), MPU ITOM HCIOJIb30BaTh MAaTEMaTHUECKOE BBIPAKEHHUE 3aKOHOB,
YKa3bIBaTh YCJOBHS MPUMEHUMOCTH (DU3MUECKUX 3aKOHOB: mpeoOpa3oBanmii [amuiesi, BTOporo u
TpeThero 3akoHOB HBIOTOHA, 3aKOHOB COXPAaHEHUS HMITYJIbCA M MEXaHWYECKOM HHEPruH, 3aKOHa
BCEMHUPHOI'O TATOTCHUS;

aHAJIM3UPOBaTh U OOBACHATH TEIUIOBBIE IPOLIECCHl U SBJICHMSI, WCIOJIB3YS OCHOBHBIE MOJIOXKEHUS
MOJICKYJISIPHO-KMHETUYECKOM TEOpUM W 3aKOHBI MOJIEKYJISIPHOH (DM3MKM M TEPMOIAMHAMUKHU (CBSI3b
JNABJIEHUS UICAIBHOIO Tra3a CO CpEeAHEHl KUHETUYECKOM SHEprueil TeIUIOBOTO JBWXKEHHUS H
KOHIEHTPALUHUEN €ro MOJEKYJ, CBA3b TEMIIEPATypbl BEIIECTBA CO CPEAHEH KHUHETUYECKOM 3HEprueu
TEIJIOBOTO JIBMKEHUS €r0 YaCTHUIl, CBSI3b JABJICHUS UACAIBHOIO ra3a ¢ KOHUEHTpAIMel MOJIEKYI U €ro
TeMIIepaTypoH, ypaBHeHHe MenzeneeBa—Knaneipona, mnepBblli 3aKOH TEPMOJMHAMHKH, 3aKOH
COXPAaHEHHUS SHEPTUU B TEIJIOBBIX IpPOIECCax), MPU STOM HCIOIb30BaTh MAaTEMATUYECKOE BBIPAKECHUE
3aKOHOB, YKa3bIBaThb yCIIOBHs IPUMEHUMOCTH ypaBHeHus1 MeHneneeBa—Kiianelpona;

aHAJIM3UPOBATh U OOBSICHATH JJIEKTPUYECKHE SIBJICHHS, MCIOJb3Ysl OCHOBHBIE IOJIOKEHUS U 3aKOHBI
NEKTPOAMHAMUKH (3aKOH COXpaHEHUs 3JIEKTPUYECKOro 3apsiia, 3akoH KynoHa, NOTEHUIMaNbHOCTh
3JEKTPOCTATUYECKOrO IMOJIS,, MPUHUUII CYNEPHO3ULIUHU 3JIEKTPUUYECKUX IOJIeH, MPU 3TOM YKa3bIBas
yCIIOBUSI IpUMEHUMOCTHU 3akoHa KysoHa, a Takke MpakTUYEeCKH Ba)KHbIE COOTHOILUEHHS: 3aKoHbI Oma
JUIA ydacTKa [enH U JUIs 3aMKHYTOH 3JIeKTpUUYecKoil nenw, 3akoH Jlxxoyns—Jlenna, npasuia Kupxroda,
3akoHbl Dapazes Ui AIEKTPoIN3a);

OMUCHIBATh (PU3UYECKHE MPOLECChl M SABICHUS, HCIONb3YyS BEJIUYUHBL: IEpEeMElIeHUE, CKOPOCTh,
YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TEl, CHUJIA, MOMEHT CHJIbl, JABJICHUE, IOTCHIUAIbHAS JHEPIUS,
KHUHETUYeCKasi YHEPIHsl, MeXaHU4ecKasi SHepTus, padoTa CUIIbL, IEHTPOCTPEMUTENIBHOE YCKOPEHHE, Crjla
TSYKECTH, CUJIa YIPYTOCTH, CUJla TPEHMSI, MOILHOCTb, SHEPrusl B3aUMOAEHCTBUA Tena ¢ 3eMieil BOIu3u
e€ MOBEpPXHOCTH, JHEpPrusi ymnpyroil nedopManuy NPYKUHBI, KOJIHYECTBO TEIUIOTHI, abCONIOTHAS
TeMIeparypa Tena, padoTra B TEpPMOJAMHAMUKE, BHYTPEHHSISI SHEPIHUs UACAIbHOTO OJHOATOMHOIO rasa,
paboTa HIeanbHOrO Tra3a, OTHOCUTENbHAs BIAXXHOCTh BO31yXa, KOd()(PHUIMEHT MOJE3HOTO AeHCTBUS
MJICAIBHOTO TEIJIOBOTO JBUTATENSI; JJIEKTPUYECKOE I0JIe, HANPSLDKEHHOCTH JJIEKTPUYECKOrO ITOJI,
HaIpsHKEHHOCTh TOJII TOYEYHOTO 3apsja WM 3apsDKEHHOrO Iapa B BAaKyyMe€ U B JIUDJIEKTPHUKE,
ITOTEHIMA IEKTPOCTATUYECKOIO MOJIs, Pa3HOCTh NOTEHIMAJIOB, 3JIEKTPOABMKYIIAS CHJIA, CHJIA TOKa,
HaIlpsDKEHUE, MOIIHOCTB TOKA, DJJIEKTpUYECKas EMKOCTh IIJIOCKOTO KOHIEHCATOpa, COIMPOTUBIICHUE
y4acTKa Lenu C MOCIEAOBATeNbHBIM W IApPAUICIbHBIM COCJUHEHHUEM PE3UCTOPOB, JHEPIUs
JJIEKTPUYECKOTO I0JIsI KOHIEHCATOPa;

OOBSCHATH OCOOCHHOCTH MPOTEKaHUS (U3NYECKUX SBJICHUNA: MEXaHUYECKOE JBM)KEHUE, TEIIOBOE
JBMD)KEHUE YacTHUI[ BEIleCTBa, TEIUIOBOE paBHOBecHE, OPOYHOBCKOE JBMKEHHUE, MU dy3us, ucrnapeHue,
KUIICHUE W KOHJICHCAllWsl, IUIABJICHHME M KPUCTAJUIM3alMs, HAIPaBICHHOCTh TEIUIONEpEaauH,
AIEKTPU3ALHNS TeJl, SKBUIIOTEHINAIBbHOCTh TOBEPXHOCTH 3aPSIKEHHOTO POBOJHUKA;

MIPOBOAUTH MCCIIEI0BaHUE 3aBUCUMOCTH OJHOW (PU3MYECKOW BETUYMHBI OT JAPYTroi C MCHOJIb30BAaHUEM
MPSIMBIX U3MEPEHHM, MPH 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHUpPOBATH Pe3yabTaThl MOTYyUYEHHOM
3aBUCHUMOCTH (PU3MYECKHX BEJIMYMH B BHAE TIpapuKoOB € YYETOM aOCOJIOTHBIX MOTrPEUTHOCTEHN
W3MEPEHUH, JIeTIaTh BBIBOJIBI IO pe3ybTaTaM UCCIIEI0BAHMS;

MPOBOJIUTh KOCBEHHBIC M3MEPEHUS (PM3MUECKUX BEIWYWH, TIPU STOM BBIOMPATh ONTHMAIBHBIA METO]
U3MEpEHUs, OILICHWBATh aOCONMIOTHBIE M OTHOCHUTEIhHBIE TIOTPEUTHOCTH TMPSIMBIX U KOCBEHHBIX
N3MEPEHMU;

MPOBOJIUTH OIBITHI MO MPOBEPKE MPEIOKEHHOW THIIOTE3bl: IUIAHUPOBATh SKCIIEPHUMEHT, COOMpaTh
JKCIIEPUMEHTAIIBHYIO YCTaHOBKY, AHAJIM3UPOBATH IOJYYEHHBIE PE3yJbTaThl U JI€]aTh BBIBOJ O CTATYCE
[IPEAJIOKEHHOU TUITOTESBI;

coOmofaTh mnpaBuia Oe30MacHOro TpyJda IpU TPOBENECHUU HCCIENOBaHUM B paMKax ydeOHOro
OKCHEPUMEHTa, TPAKTUKyMa U y4yeOHO-MCCIEOBATENbCKOM M MPOEKTHOM  JEATETBHOCTH C
MCIOJIb30BaHNEM U3MEPHUTEIbHBIX YCTPONUCTB U 1aOOpaTOPHOro 000pyA0BaHNUS;

pemiaTh pacuéTHBIC 3a/1a4U C SBHO 33JJAaHHOM M HESIBHO 3aJ1aHHOM (PM3MUECKON MOJIENbI0: HA OCHOBAaHUHU
aHajM3a YCJIOBHS OOOCHOBBIBATH BBHIOOP (DM3MYECKOW MOJENH, OTBEUalomeld TpeOOBaHUSAM 3ajavH,
OPUMEHITh  (POPMYNBI, 3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYNIaThl (HU3MYECKHX TEOpPHH MpHu
HCIIOJIb30BAHUM MATEMATHYECKUX METOJOB pEIICHMs 3a7ad, MPOBOJWUTH pacdy€Tbl Ha OCHOBAHUH
MMEIOIINXCA JTaHHBIX, aHAJIM3UPOBATh PE3YJbTAThl U KOPPEKTUPOBATH METOABI PEHICHUS C Y4ETOM
MTOJIyYEHHBIX PE3YJIbTATOB;



pelaTh KaueCTBEHHBIE 3a/1au, TpeOyIoIe NPUMEHEHNs 3HaHUHI U3 Pa3HbIX pa3JiesioB Kypca (pU3HUKH, a
TAK)KE€ MHTETpallMi 3HAHUM M3 JApPYruX MPEAMETOB €CTECTBEHHO-HAyYHOIO LMKJIA: BBICTPanBaTh
JIOTMUYECKYIO LIENOYKY PacCyKJIEHHH ¢ HCIOJIb30BAaHUEM M3YYEHHBIX 3aKOHOB, 3aKOHOMEpPHOCTEH H
(bU3NIECKUX SIBIICHHIA;
UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUSA JUI1 OOBACHEHNS OCHOBHBIX IPUHIMIIOB PA0OTHl U3MEPUTEIBHBIX
npuOOPOB, TEXHUUECKUX YCTPOMCTB U TEXHOJIOTMUECKUX IPOIIECCOB;
IPUBOANUTH IIPUMEPHI BKJIAJa POCCUUCKHUX M 3apyOeXHbIX YYEHBIX-(M3UKOB B PAa3BUTHE HAYKH, B
00BSICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;
aHAJIM3UPOBaTh M OLEHMBATH IOCJIEACTBUSA OBITOBOM M IPOM3BOJCTBEHHOH JAEATEIBHOCTH 4YeJOBEKa,
CBSI3aHHOU C (PU3MUYECKUMH MPOIECCAMU, C MO3HUIUN IKOJOTHYECKONW OE€30MacHOCTH, MPEACTABICHUHN O
palMoOHAIBHOM IMPUPOAONOIb30BAHUY, A TAK)KE Pa3yMHOM HCIHOJIb30BAHUU JOCTHKEHUH HAyKu H
TEXHOJIOTUH [T JaTbHEHUIIETO pa3BUTHS YEIOBEUECKOTO O0IIEeCTBa;
IPUMEHATh  pPa3IMYHble CIOCOOBI paboThl ¢ HMH(pOpManued (U3UYECKOro COAEpKaHus ¢
UCTOJB30BAHUEM  COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTMH, TIpU OSTOM  HCIOJIB30BAThH
COBpEeMEHHbIe MH(OPMALIMOHHbIE TEXHOJIOIUU Ul MOUCKA, NepepabOTKU U MPEIbsIBICHUS y4eOHON U
HAYYHO-TIONYJISIPHOW MH(OpPMAIMH, CTPYKTYPHPOBAHUS M MHTEPIIPETANH MH(POPMALIUH, TTOTYIeHHON
U3 pa3IMYHbIX MCTOYHHKOB, KPUTHUECKU aHAJIU3UPOBATh MOIy4aeMyr0 MH(OpMAIUIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KAaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, Tak W Ha OCHOBE aHalu3a HCTOYHUKA
nHpopManuu;
MIPOSABIISATh OPraHU3ALMOHHBIE U MO3HABATEJIbHBIE YMEHUS CAMOCTOATEIBHOTO MPUOOPETEHHUS] HOBBIX
3HaHUi B Ipolecce BHIOJHEHHS IPOSKTHBIX U Y4eOHO-HCCIIe10BATEIbCKUX PadoT;
paboTaTe B TpymIie C UCIOJIHEHUEM PA3IMYHBIX COIMAJIBHBIX POJIEH, MIAHUPOBATH PabOTy TPYIIIHL,
palMOHAIBHO PACHPEEIATh AEATEIILHOCTh B HECTAHAAPTHBIX CUTYaLUsAX, OLICHUBATh BKJIAJ] KQXJI0T0 U3
YYaCTHHUKOB TPYIIIBI B PEHICHUE PACCMATPUBAEMOM MTPOOIEMBI;
IPOSIBJISITh MOTUBALMIO K Oyaymield npodeccuoHanbHON AESATEIbHOCTH MO CIELUANIBbHOCTAM (U3UKO-
TEXHUYECKOTO MTPOQUIIS.

Ilpeomemmnvie pesynvmamol oceoenus npozpammvl no usuxe. B npouecce usyuenua Kypca
duszuxu yenyonennozo yposns ¢ 11 knacce odyuarowjuiica Hayuumcs.
MOHUMAaTh POJIb (PU3MKK B SKOHOMHYECKOM, TEXHOJIOTMYECKOH, COIMaTbHOW M 3THUECKOW cdepax
JeSITEeIbHOCTH 4eJIOBEKa, POjb M MECTO (U3UKM B COBPEMEHHOW HAy4yHOW KapTUHE MHpa, pPOJb
aCTPOHOMUU B IPAKTHUYECKOH AESITEIbHOCTH YEIOBEKA U JAJIbHEHIIEM HAYYHO-TEXHUYECKOM Pa3BUTHUH,
3HAYEHUE OINUCATENbHOM, CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW W TNPOTHOCTUYECKON (YHKIMI
¢bu3nvecKkoil TeOpUM — MEKTPOJANHAMUKH, CHIEIIUATBHON TEOPUN OTHOCUTEIBHOCTH, KBAaHTOBOM (pr3MKH,
poiib pu3NYeCKOM Teopuu B (POPMUPOBAHUHU MPEACTABICHUN O (U3MUECKOM KapTUHE MHpa, MECTO
¢u3nyeckoil KapTUHBI MUpPa B OOLIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX MPEICTaBIECHUI O
MIPUPOJIE;
pa3nuyarh YCJIOBHUS MPUMEHUMOCTH Mojiesell (pU3HMUecKuX Tell U MPOLECCOB (SBJICHMI): OAHOPOIHOE
ANEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE TOJs, TapMOHMYECKHe KojeOaHus, MaTeMaTH4ecKui
MasiTHUK, WACAIbHBIM NPYXKUHHBIH MasgTHUK, TapMOHHUYECKHE BOJHBI, MJCATbHBIH KOJeOaTeNbHbIN
KOHTYp, TOHKasl JIMH3a, MOJIeJIell aToMa, aTOMHOTO sJIpa U KBAHTOBOM MOJIEJIN CBETA;
pa3nuyath ycIoBHs (TPaHMIbI, 00JIACTH) MPUMEHUMOCTH (DPU3NYECKUX 3aKOHOB, TTOHMMATh BCEOOIIHIA
XapakTep pyHIaMEeHTaIbHbBIX 3aKOHOB 1 OTPaHUYEHHOCTh MCIIOJIb30BaHMSI YACTHBIX 3aKOHOB;
aHAJM3UPOBAaTh U OOBSACHATH HIIEKTPOMArHUTHBIE MPOIECCHl U SBJIEHHS, HCIOJIb3YSl OCHOBHBIE
MOJIOXKEHHUS U 3aKOHBI 3JIEKTPOMHAMUKY U CHEIHATbHON TEOPUH OTHOCUTEIBHOCTH (3aKOH COXpaHEHUS
ANIEKTPUYECKOT0 3apsja, cuia Amiepa, cuiia JIopeHna, 3aK0H 3J€KTPOMarHUTHOM MHIYKIMH, IPABUIIO
Jlenna, cBa3p D/]C caMOMHIYKIIMU B 3JIEMEHTE 3JIEKTPUUYECKOM LIEMH CO CKOPOCTHIO U3MEHEHHS CHJIIbI
TOKa, MOCTYJIAaThI CIIEUATbHON TEOPUN OTHOCUTENFHOCTH DUHIITEHHA);
aHAJIM3UPOBaTh U OOBACHATH KBAHTOBBIE MPOIECCHI U SIBICHHUS, UCIOJb3YS MOJOKEHUS KBAHTOBOM
¢usuku (ypaBHeHue OWHIITEHHA A (oTtodddexra, mepBblii U BTOpOM mocTyiarsl bopa, mpuHIWMI
COOTHOILIEHUs HeompenenéHHocTel ['elizenOepra, 3aKOHbl COXpaHEHUs 3apsJOBOTO U MAacCOBOIO UUCEN
Y DHEPIUH B AJIEPHBIX pEaKLUAX, 3aKOH PaJMOAaKTUBHOIO pacnaaa);
OIUCHIBATh (PU3NYECKUE MTPOLIECCHI U SIBIICHUS, UCIIOJIb3YS BEIMUMHBIL: HANPSHKEHHOCTD AJIEKTPUUECKOTO
I0JI, TOTEHLUAJ 3JIEKTPOCTAaTUYECKOrO II0JIA, Pa3HOCTh MOTEHLHUAIOB, 3JIEKTPOABMXKYIIAs CHIIA,
MHAYKIUS MarHUTHOTO IOJIsl, MAarHUTHBIN MOTOK, cUja AMIlepa, MHIYKTUBHOCTb, 3JIEKTPOJBUKYILAs



CHJIa CAaMOMHAYKIIMH, DHEPTUs MArHUTHOTO MOJSI MPOBOJAHHKA C TOKOM, PENSTUBUCTCKUNA HMITYJbC,
MIOJIHASI SHEPTHUS, SHEPTHUs MMOKOSI CBOOOTHOM YaCTHUIIBI, SHEPTUS U UMITYILC (DOTOHA, MACCOBOE YUCIIO H
3apsij siapa, SHEPTusi CBS3U AJIpa;

OOBSICHSITh OCOOCHHOCTH TPOTCKaHWS (U3WYCCKUX SIBJICHHUNA: DJICKTPOMArHUTHAs WHIYKIIHS,
CaAaMOUHJIYKIIUS, PE30HAHC, HHTep(epeHIuss BOJH, AU(PpaKIus, AUCIEPCHs, IOJHOE BHYTpPEHHEE
oTpaxkeHue, Qorosnexkrpudeckuii pdekr (porodddekr), anbda- u Oera-pacnansl sAep, ramma-
U3Iy4yeHue saep, puandeckue NPUHIMIBI CIEKTPAILHOTO aHaan3a U paboThI Ja3epa;

ONpeeATh HAMPABICHUE WHIYKIIMM MArHUTHOTO MOJIsi MPOBOJHUKA C TOKOM, CHUJIBI AMIlEpa U CHUJIbI
Jlopenua;

CTPOUTHh HU300paKCHHE, CO3[aBAEMO€ TUIOCKUM 3EepKalloM, TOHKOW JIMH30W, M pPaCcCUUTHIBATH €0
XapaKTePUCTHKHY;

MPUMEHATh OCHOBOIIOJIATalOIIUE ACTPOHOMHUYECKHUE TMOHSATHUS, TECOPUU W 3aKOHBI JUIsl aHaIW3a |
OoOBsicCHEHUSI (U3UYECKUX TPOIECCOB, MPOUCXOIANIMX B 3BE3NAX, B 3BE3NHBIX CHUCTEMaX, B
MEXKTaTaKTHIECKON Cpe/ie; ABMKECHUS HeOSCHBIX TEJ, YBOJIIONNHY 3BE3 1 BeeneHHO;

MPOBOANTh HCCIEIOBAaHHE 33aBHUCHUMOCTEH (U3MYECKMX BEJIWYUH C MCIOJIB30BAHUEM MPSIMBIX
U3MEpEHUl, MpH OTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJbTaThl IOJYICHHON
3aBUCHUMOCTH (DU3MYECKUX BEJIWYMH B BHJE TpaQUKOB € Y4YETOM aOCONIOTHBIX IOTPEIIHOCTEH
W3MEPEHHH, JIeTIaTh BBIBOJIBI IO pe3yiibTaTaM UCCIICI0BAHMS;

MIPOBOANTHh KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEIMYMH, MPU ATOM BBIOMpATh ONTHUMAIbHBIM METO[
W3MEpEHUs, OIICHUBATH AaOCOJIOTHBIE M OTHOCHTEIBHBIC TIOTPEITHOCTH TPSIMBIX M KOCBEHHBIX
HU3MEpEHUI;

MIPOBOJIUTH OTBITHI MO TPOBEPKE MPEAIONKEHHOM THIOTE3bl: TUIAHHUPOBATH SKCIEPUMEHT, COOMpaTh
SKCIIEPUMEHTAIbHYI0 YCTAaHOBKY, aHAIM3UPOBATh MOJYYCHHBIEC Pe3yIbTaThl U JIEJIaTh BBIBOJ O CTaTyce
MPEJI0KEHHON TUIIOTE3bI;

OTHCHIBATh METOABI OTYYEHUS HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;

coOmrolaTh mMpaBmiia O€30MAaCHOT0 TpyAa NpPHU TPOBEICHUM WCCIECIOBAaHUNA B paMKax ydeOHOTO
OKCIIEPUMEHTa, TMpaKTUKyMa M  yu4eOHO-HUCCIEeNOBAaTeNbCKOW M TMPOEKTHOW JIeATENbHOCTH C
WCII0JIb30BaHUEM U3MEPHUTENIBHBIX YCTPOUCTB U JIa0OPaTOPHOTO 000PYIOBAHUS;

pemiath pacuéTHbIC 33/1a4U C SBHO 33JJaHHOW M HESIBHO 3a/1aHHOM (DM3UYECKON MOJIENbIO: HA OCHOBAaHUU
aHajM3a YCJIOBHUS BBIOMpaTh (PU3MUYECKHE MOJENH, OTBEYAIONIME TPEeOOBAaHUSM 3a/1ayd, MPUMEHSTH
(GbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYNaThl (U3MUECKUX TEOPUH TPHU HCIOIb30BAHUH
MaTeMaTUYeCKUX METOJIOB peIIeHUs 3a7ad, MPOBOAUTH PAacUEThl HA OCHOBAHMHM WMEIOIIUXCS JTaHHBIX,
aHAIM3UPOBATh PE3YJbTATH U KOPPEKTUPOBATH METObI PEIICHUS C YYETOM MOJYUYECHHBIX PE3YJIbTATOB;
penaTh KaueCTBEHHBIC 33/1aU, TPEOYIOIUe MPUMEHEHHS 3HAaHUHM U3 Pa3HbBIX pa3zesioB Kypca Gpu3uku, a
TaK)kKe MHTErpalldyd 3HAaHUM W3 JIPYTUX MPEJAMETOB €CTECTBEHHO-HAyYHOI'O IMKJA: BBICTPAUBaTh
JIOTUYECKYIO IIEMOYKY PACCYKICHH C HWCIOJIb30BAaHUEM M3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U
(bU3MYECKUX SBICHUIA;

WCIIOIH30BaTh TEOPETUUCCKUE 3HAHUS IJIsI OOBSICHEHNS OCHOBHBIX TPUHITUIIOB PAOOTHI M3MEPUTEITBHBIX
prOOPOB, TEXHUIECKUX YCTPOUCTB U TEXHOJIOTUUYECKUX MPOIIECCOB;

MPUBOJUTH TPUMEPHI BKJIAJa POCCHHCKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAyKH, B
00BSICHEHHE MPOIIECCOB OKPYKAOIIET0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJOTHUI;

aHATM3UPOBATh M OIICHUBATH IOCTEACTBUS OBITOBOW W MPOU3BOJICTBEHHOW JESITEIILHOCTH YETIOBEKA,
CBSI3aHHOU C (PM3UYECKUMH MPOIECCaMU, C MO3UIIUNA YKOJIOTHUYECKON 0€30MacHOCTH, MPEICTaBICHUNA O
palMoOHAIBFHOM TPUPOJIOIOIB30BAHNN, a TAKXKE€ Pa3yMHOM HCIIOJIB30BAaHWU JOCTHDKCHHM HAyKH |
TEXHOJIOTHUH IS TadbHEHUIIIEero pa3BUTHS YEJI0BEUECKOTO O0IIECTBa;

MPUMEHATh  pa3U4YHbIe CIMOCOOBI paboTel ¢ wHGoOpMarmeln (GU3HUECKOTO0  COACPKaHHUS  C
WCIOJIb30BAHUEM  COBPEMEHHBIX HMH()DOPMAIMOHHBIX  TEXHOJNOTHH, TMpPH OSTOM  HCIOJIB30BaTh
COBpeMEHHBIC MH(GOPMAITMOHHBIC TEXHOJIOTHH IS TIOMCKA, MepepabOTKU M MPEIbABICHHUS y4eOHOH U
HAyYHO-TIOMYJSPHON MH(OpPMALINK, CTPYKTYPHUPOBAHUS U MHTEPIpPETAUN WH(OPMALIUHU, MOTYICHHON
U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKHU aHAIU3UPOBATH MOJIy4aeMylo HH(POPMAIUIO U OLEHUBATh €&
JIOCTOBEPHOCTh KAaK Ha OCHOBE MMEIOLIMXCS 3HAHMM, TaK M Ha OCHOBE aHaju3a MCTOYHUKA
nH(popManuu;

MPOSIBIISATh OPTaHU3ALMOHHBIC W TIO3HABATEIHHBIC YMEHHUS CAMOCTOSATEIHLHOTO MPUOOPETEHHS HOBBIX
3HAHUU B MPOILIECCE BBHIMOJIHEHUS TPOEKTHBIX U y4EeOHO-UCCIIE0BATENbCKUX padoT;



paboTaTh B Ipymme C UCHOJHEHHEM Pa3IMYHBIX COLUAIbHBIX POJIEH, MIAHUPOBATH PadOTY TPYIIIBI,
palMOHAIBHO PACHPEACIIATh IEATEbHOCTh B HECTAHIAPTHBIX CUTYAIUsX, OLIEHUBATh BKJIAJl KAXJI0TO U3
YYaCTHUKOB TPYIIIHI B peHICHUE paccCMaTprUBaeMoil MpoOIeMbl;

IPOSIBJISITh MOTUBALMIO K Oyaymield mpodeccCHoHanbHON AEATEIbHOCTH MO CIEHUATBHOCTAM (U3UKO-
TEXHUYECKOTo mpodus.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/m MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Hroro no pasneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunematitka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Aunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Crathia TBEPAOrO TEIA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro 1o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHN 5 https://m.edso00.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TemnioBbie MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTosiHUS BelecTBa. dDazoBble 14 1 bubnnorexka [JOK
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MEePEXObI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Dmexrpirieckoe moe 24 ! https://m.edso0.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSHHBIN IEKTPUUYECKUI TOK 24 1 https://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny o4
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>1 Dusiieckiit MpakTHiyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1 1
CICPEHOE BpeNA 0 https://m.edso0.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 9 16
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KonnyecTBo yacoB DJIEKTPOHHbIE
HaumMeHoBaHuUe pa3iejioB H TeM uu(poBbIe
Ne n/m P Kourpoubnbie IIpakTHyeckue (uubp )
NPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJIUMHAMUKA
bubmuorexa [JOK
11 Marnutioe e 14 https://m.edsoo.ru/39859¢ef1
bubmuoreka [JOK
12 IICKTPOMATHHTHAS HH Ay KLU 13 1 https://m.eds00.ru/39859f1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6mmorexa [IOK
21 Mexanieckne kosebaiis 10 https://m.edsoo.ru/39859ef1
bu6mmorexa [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edso0.ru/39859¢f1
53 MexaHn4ecKHe U AIEKTPOMAarHuTHBIE 10 1 bubnuoteka [JOK
' BOJIHBI https://m.eds00.ru/39859¢f1
bu6mmorexa [IOK
24 Onrika 25 1 https://m.edsoo.ru/39859ef1
Hroro 1o pasneny 60
Pasznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bu6mmoreka [IOK
1 T 1
3 Ocroer CTO > https://m.eds00.ru/39859¢f1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Hroro no pazgeny S)
Pa3znesn 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
41 KopryckynapHO-BOJIHOBOH AyatH3m 15 https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
42 Dusika atoma > https://m.edso0.ru/39859ef1
43 ®du3uKa aTOMHOTO s/1pa U dJIEMEHTapHBIX 5 bubnuorexa [JOK
' YacTHIL https://m.edso00.ru/39859¢f1
Hroro mo pazueny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 12 https://m.eds00.ru/39859ef1
Hroro no pazgeny 12
Pazzea 6. PUSUUYECKUN MPAKTUKYM
. bubnuotexa [JOK
o1 uSHICCKHUI MPAKTHRYM 16 16 https://m.edso0.ru/39859ef1
Hroro mo pazueny 16
Paznen 7. OBOBIHAIOIIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011IeHne
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnoreka [JOK
' NeSITeIbHOCTH, TPUOOPETEHHOTO NPU https://m.eds00.ru/39859f1
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Wroro no pazueny 15
PesepBHoe Bpems 10 bubmorexa OK

https://m.eds00.ru/39859¢f1



https://m.edsoo.ru/39859ef1
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HOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
JlaTa nudpoBbie
Nen/m Tema ypoka Kontposbubie IIpakTnueckue p
Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoTshI padoThI
pecypchl
BBoHEIN HHCTPYKTaXK O OXpaHe
1 TpyJa d)HsHKaI)—YI(;) aMeHTI:UILHaﬂ 1 bubmmorexa LIOK
pyAa. YA https://m.edso00.ru/1beef346
HayKa O MPUPOJIe
[TepBUUHBII HHCTPYKTaX Ha pabodyem
5 Mecte. HayuHblil MeTO/ MO3HAHUS U 1 bubnuoreka [IOK
METO/Ibl UCCIICIOBAHMS (PU3HUCCKUX https://m.edsoo.ru/3a7fde29
SIBIICHHI
DKCIEPUMEHT U TEOPHS B MPOILIecce
3 n03Ha11{31/1;1 MPHUPOIBI pHa6n}(£) SeHHE U 1 bubmorexa [TOK
PHPOAL. A https://m.eds00.ru/34c49931
9KCIIEPUMEHT B (PH3UKe
4 CniocoObl u3mepeHus GU3NIECKux 1 bubmmnoreka HOK
BEJIMYMH https://m.edsoo.ru/ca2def03
AOcCom0THAS U OTHOCHUTEIIbHAS
5 MOTPENIHOCTH U3MEPEHUIN PU3NYECKUX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYMH
MonenupoBanue B ¢pusuke. Poib u
MeCTO (DM3UKH B (OPMUPOBAHUH
6 COB qu;HHofI Haq) I-II)Oﬁ II:a THHBI 1 bubmorexa [JOK
p yi . P https://m.edsoo.ru/eabbdedl
MHPa, B IPAKTUYECKOHN ACSITEIHBHOCTH
b1 17001 ()7
7 Mexanndeckoe aBmkeHne. Cucrema 1 bu6nunorexa LIOK



https://m.edsoo.ru/1beef346
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orcuera. OTHOCUTEIBLHOCTD
MEXaHHYECKOTO JBIKeHUs. [Ipsmas n
oOpaTHas 3a/1a4il MEXaHUKU

https://m.edso0.ru/e9a52f02

Paanyc-BekTop MarepuaibHON TOYKH,
€ro MPOEKLUN HAa OCU KOOpAUHAT.

8 Tpaekropus. [lepememnienue. bubmmorexa [JOK
https://m.edsoo.ru/30a108a5
Cxopoctb. X poekiuu Ha ocu
KOOpJUHAT
PaBHOMEpPHOE ITPAMOJIMHENHOE
nBkenue. ['papuueckoe onrcanme Bbu6mmotreka [JOK

9 .

PaBHOMEPHOTO MPAMOJUHENHOTO https://m.edso0.ru/89ba7190
JIBUKCHUS

10 CroxxeHue nepeMenieHnii u bubnnorexa [JOK
ckopocrtei. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE NBUKEHME.

1 MrHoBeHHas: CKOPOCTh. Y CKOPEHHE. bubmuoreka [IOK
IIpssMosMHENHOE JBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'papnueckoe onucanue

12 HE;H%I)OJIHHeﬁHoro JIBHKEHHUS C bubnmorexa HOK

https://m.edso0.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBobogHoe masieHne. Y CKopeHue

13 CBOOOJTHOTO Ma/IeHus. 3aBUCUMOCTh bu6muoreka [JOK
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BpPEMEHH U UX rpaduku

14 JBmxeHue tena, OpOIIEHHOTO MO bubnuotexa [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5

15 KpuBonuHeliHOE nBUKEHUE. bubmmorexa LIOK

https://m.edso0.ru/33196fbe



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
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JIBU>KEHUE 110 OKPYKHOCTH. YTJI0Bas
Y JuHeHas ckopocTsk. [lepuon u
yactota. LlenTpocTpemurensHoe u
MOJIHOE YCKOpPEHHUE

KontponbHast pabora o teme

bubnunoreka LIOK

16
"Kunemaruka" https://m.edso00.ru/1242f32e
AHaM3 KOHTPOJIBHON paboTHI.
[Iepsb1it 3akoH HproTOHA.
17 HuepuumanbHble CUCTEMBI OTCUETA bubmmorexa LIOK
pit ' https://m.edsoo.ru/5a9e4a64
[Tpunnun otHOoCcuTeNbHOCTH ["anumest.
HeunepuuanbHbie CUCTEMBI OTCUETA
18 Cuna. PaBHogeicTByIOIIAs CHIIA. bubnuoreka [IOK
Bropoii 3akon HetoTona. Macca https://m.edso00.ru/141d3837
19 Bzaumopeiictue ten. Tperuit 3aKoH bubnunoreka LIOK
Herorona https://m.edsoo.ru/57dba505
[IpuHIMIT Cyneprno3uuuu CUll.
20 PGI:)HICHI/IG 3ayilqpﬂa MIPUMCHCHUE brbmmorexa LIOK
A P https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA
3aKOH BCEMUPHOIO TATOTEHUS.
21 DKBHUBAJICHTHOCTh IPABUTAIIMOHHON U bubmmorexa [JOK
. P : https://m.edsoo.ru/9aba2b0a
WHEPTHOM MaccChl
99 Cuiia TSKeCTU U yCKOPEHHE bubmmoreka [JOK
CBOOOHOTO MaICHUS https://m.edso0.ru/22757f26
JIBukeHre HEOECHBIX Te U UX
93 HCKYCCTBEHHBIX CIIyTHUKOB. IlepBas bu6muoreka [JOK
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec bu6muoreka [JOK



https://m.edsoo.ru/1242f32e
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TCI1a

https://m.edsoo.ru/0ae2cd84

Cuna tpenus. [Ipupona u BuabI cui

bubnunorexa LIOK

25 TpeHus. JIBUKeHUE B KUAKOCTH U ra3e https://m.edsoo.ru/1fa86499
C Y4€TOM CHJIBI COIIPOTUBIICHUS CPEbI https://m.edsoo.ru/2ch29676
Hasnenue. 'mapocrarnyeckoe bubnunorexa LIOK

26
nasienue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOTIOTHO TBEPAOE TEIIO. bubmmoreka [JOK

27 [ToctynarenpHOE 1 BpallaTeabHOE Bbu6mmoteka [JOK
JIBUSKEHUE TBEPJIOTO Tejla https://m.edsoo.ru/2b95d57e

28 MOMEHT CHJIbI OTHOCUTEIBHO OCH bubnuoreka [{OK
BpaieHus. [1nedo cuibl https://m.eds00.ru/653d3459
CrnoxeHue cuil, IPUJIOKEHHbBIX K

29 TBEpAOMY Teny. LleHTp Tsxectu Tena. bubnuorexa [IOK
VYcnoBust paBHOBECUS TBEPAOTO TeEA. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBecus

bu6nmorexa LIOK

30 Penterme saza https://m.edsoo.ru/dclcaacO

31 Konrtponbnas pabora no reme bubmuoreka [IOK
"Tunamuka. CtaTuka TBepJoro Temna" https://m.edsoo.ru/9f5a574c
AHaiu3 KOHTPOJIBHON paboTHI.
HMitynbsc MaTepUalbHON TOUYKH,

39 CHUCTEMBbI MaTePUATIbHBIX TOYEK. bubmmoreka [JOK
Ilentp Macc cucTeMsl MaTEPUAIIBHBIX https://m.edsoo.ru/4bb8294b
Touek. Teopema 0 ABM)KEHUH LIEHTPA
Mmacc
WMmynbe cunbl 1 UI3MEHEHHE

but6mmoreka [IOK
33 MMITyJIbCa TeJla. 3aKOH COXPaHEHUs

HUMITYJIbCA. PeakTtuBHOE ABHXKEHHE

https://m.edsoo.ru/13f0a221
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MoMeHT uMIysbca MaTepUAIbLHON
touku. [Ipencrasienue o coxpaHeHun

bubnunoreka LIOK

34
MOMEHTa UMITYJIbCa B LIEHTPAIbHbBIX https://m.edso0.ru/d6532eb9
MOJIAX
bubnunoreka LIOK
35 Pemenue 3anau
A https://m.eds00.ru/f7706d63
Pabora cubl Ha ManioM U Ha
36 KOHEYHOM MEPEMEILIEHUH. bubmmorexa [JOK
['padpuaeckoe npeacraBiaeHue pabOTHI https://m.eds00.ru/913974c7
CUJIbI. MOIIHOCTH CHUJTBI
Kunernueckas sueprus. Teopema o6
37 W3MCHECHUY KHHETUYECKOW YHEPTHH bubmmorexa [JOK
. P https://m.edsoo.ru/9a5e2e74
MaTepuaIbHOU TOUKH
[ToTeHnManbHBIC U HETIOTESHITHAIEHEIC
bubnuoreka [{OK
38 cuiel. [loTeHIMaMbHAS YHEPTHS.
https://m.edso0o.ru/554bafcc
Bropas kocMuueckas CKOpocTh
TpeTbs kKocMuveckas ckopocTb. CBs3b
pabOThI HEMTOTCHIIUATBHBIX CHII C
39 U3MEHECHUEM MEXaHUYECKON SHEPTUH bubmorexa HOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHCHHUS
MEXaHUYECKON IHEPTUU
Yrpyrue u He 1€ CTOJIKHOBEHHUSI.
40 Y EIZ]:IGHI/Ie Beyan nyJm IS MjTeaTbHOU bubmorexa HOK
P pHY s A https://m.edso00.ru/f30f43b6
KUTKOCTH
41 KonTtponbHas pabora o Teme bu6muoreka [JOK
"3aKOHBI COXpaHEHUs B MEXAHUKE" https://m.edsoo.ru/474e7c4a
AHaIn3 KOHTPOJIbHOM paboTHI.
. bubnuotexa [JOK
42 PazButne npeacrasiaeHuit o nmpupoe

Tera0Thl. OCHOBHBIC MOIOKCHUS

https://m.edsoo.ru/b0a4445f
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MKT. duddysusa. bpoynosckoe
JIBIDKCHUE

Crpoenue ra3000pa3HbIX, )KUIKUX U

bu6nmorexa [IOK

4 . X
3 TECPABIX TEIL. AAPAICIEp ABIICHILL 1 https://m.edsoo.ru/c44d02e2
B3aUMOJICHCTBHUS YaCTHI] BEIICCTBA
Macca u pazMepsl MOJIEKYJT (aTOMOB).
44 KonunyectBo BemectBa. [loctosHuas bubmorexa LOK
H ' https://m.eds00.ru/c5b72ab7
ABoraapo
45 Temneparypa. TerioBoe paBHOBECHE. bubmmoreka [JOK
IlIxana Lenbcust https://m.edso0.ru/0070d493
bubnunoreka LIOK
46 Pemerre 3axa< https://m.edsoo.ru/1531aba5
. bubnnorexa [IOK
47 U neanpublii ra3. ['a3oBble 3aKOHBI https://m.edsoo.ru/1deb2367
48 VpaBuenne MenneneeBa-Kianeiipona. bubmuoreka [JOK
Pemenue 3anau https://m.edsoo.ru/8d12¢328
49 AOcouoTHas TeMIiepaTypa. 3aKoH bubnnorexa [JOK
JanbToHa https://m.edsoo.ru/14e02d1f
50 M3omponeccsl B UACaIbHOM rase ¢ bubmuoreka [IOK
MOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA https://m.eds00.ru/68878d51
I'padpuaeckoe nmpencraBiaeHue
51 1/1501(11) OLIECCOB: i3§Te Ma, U30X0pa brbmmorexa LIOK
port ' pMa, P, https://m.eds00.ru/1344327b
u3obapa
but6mmorekxa [IOK
52 MKT
OcrosHoe ypasHerue https://m.edso0.ru/c8094721
but6mmorekxa [IOK
53 P
CHICHHE 3aAak https://m.edso0.ru/10265a05
54 CBs13b a0COTIOTHOI TemmepaTypbl https://m.edsoo.ru/c38af875
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TEPMOJIMHAMUYECKOMN CUCTEMBI CO
CpeHel KHHETUYECKON SHEepruei
MOCTYNATEeNbHOTO TEIJIOBOTO
JBUKEHUS €€ YacTHUIl

O06o001IeHre U CUCTEMaTH3aIUs bubnuorexa [{OK
3HaHui o teme "OcHoBbel MKT" https://m.edso0.ru/09d12fd8

KoHnTtponbHas pabora 1o Teme bubnmnoreka HOK
"OcHoBbsl MKT" https://m.edsoo.ru/13adad59

AHaM3 KOHTPOJIBHON pabOTHI.

TepmoauHaMuueckas cucTema.
3ananue BHEMHUX yciioBuid s T /1

cucTtemsbl. BHellIHNWE U BHYyTpEHHUE 1 bubmuoreka [IOK
napametpsl. [lapamerpsl T/] cucremsl https://m.edsoo.ru/5f8d38a3
KaK CpeIHUE 3HAUCHUS BEIUYHH,
OIIMCHIBAIOIINX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
Camonpoun3BoiibHas penakcarus T /] 1 bubmorexa HOK
p p & https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mojenp nieaabHOro ra3a B
TEPMOIUHAMUKE. Y CIIOBUS 1 bubnmorexa [JOK
p T https://m.eds00.ru/29355001
MIPUMEHUMOCTH ITOW MOJIETN
VYpasHeHue MeHpaeneeBa-Knaneiipona
u I1)3191 akeHUe 1719 BHYTPEHHEN ’ 1 bubmmorexa TIOK
p yIp https://m.edso0.ru/bal178d0
SHEPTrUu
Bripaxxenue 111 BHyTpEHHEH SHEPTUH
OJTHOATOMHOT'0 UIEAJILHOIO Trasa. 1 but6mmoreka [IOK
KBa3ucraruueckue U HECTaTUUECKUE https://m.edsoo.ru/ac5cacl5

IMPpONCCChI
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OnemenTapHas paboTa B
TepMOIUHAMHKE. Berancienne

bubnunoreka LIOK

62 paboThl o rpaduKy mporecca Ha pV- https://m.edsoo.ru/741d5738
quarpamme
Terutonepenada kak crnocod

63 U3MeHeHHs BHyTpeHHel sneprun T /] bubmorexa LIOK

https://m.edsoo.ru/3d734561

CHUCTEMBI 0€3 COBEpIICHUS padOThI

64 KonBekuus, TEmIonpoBoJHOCTb, bu6nunorexa LIOK
U3JIy4CHUE https://m.edsoo.ru/157b54cd
KonnuecTBo Terminotel. TemioéMKocTb

65 Tena. Y aenbpHas U MOJISIpHAsS bubnuoreka [{OK
TeNJIOEMKOCTH BelllecTBa. Y AeJIbHAs https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPaHUsI TOTLJIMBA

66 Pacuér xonmyecTBa TEIIOTHI ITpU bubmmoreka [JOK
Temionepeaaye https://m.edsoo.ru/1db5ad4e

67 [Tonsarue 06 annadbaTHOM Tpolecce. bubmmoteka IIOK
ITepBrlil 3aKOH TEPMOANHAMHUKH https://m.edso0.ru/d8098824
KonnuecTBo TemioTsl 1 paboTa Kak

68 Mepbl U3MEHEHHS BHYTPEHHEH bubmmorexa LIOK

https://m.edsoo.ru/b047alcd

sHepruu T]] cucremsl
BTopoii 3aKk0OH TepMOIUHAMUKY IS

69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuorexa [IOK
nporeccoB. HeobpatumocTts https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB

70 [IpuHOUITBI AERCTBUS TEMIOBBIX but6mmorekxa [IOK
mamuH. KITJ] https://m.edsoo0.ru/2e945513

71 MakcumanbsHoe 3Hadenue KIT. ukn but6mmoreka [IOK

Kapuo

https://m.edsoo.ru/fe3857b9
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72

73

74

75

76

77

78

79

80

Penrtenue 3anau

DKOJIOTHYECKHE ACIIEKTEI
HCIIOJIb30BAaHUS TEIIOBBIX
nBurareneil. TenaoBoe 3arps3HEHHE
OKPY’KAIOIIIECH CPeIb

Pentenue 3anau

KonTponbnas pabota 3a 1 nmonyronue

AHaIM3 KOHTPOJIBHON pabOTHI.
O00011IeHNE U CUCTEMATH3AIUS
3HaHuil o teme "TepmoarHaMuka.
TennoBrle MalIuHb"

[TapooOpa3oBaHue U KOHICHCAIIUS.
Hcnapenue u kuneuue. Y nenpHas
TEII0Ta MapooOpa30BaHUS

HaCI)IHIeHHI)IG 1 HCHACBIIICHHBIC
Maphl. KauecTBeHHas 3aBUCUMOCTh
IIJIOTHOCTHU U OJABJICHHUA HACBIIICHHOTO
napa OT TCMIICPATYPLI, UX
HE3aBHCUMOCTH OT 00bEMa
HACBIIICHHOTI'O I1apa. 3aBHCHUMOCTh
TEMIICPATYPbI KUIICHUA OT JaBJICHUA B
KHUAKOCTHU

BrnaxHocTs Bo31yxa. AGCOMIOTHAS U
OTHOCHTEJIbHAS BIAKHOCTh

[ToBTOpHBIN HHCTPYKTaXX Ha paboueM
Mecre. Pemenue 3ana4

bubnunorexa LIOK
https://m.edsoo.ru/b3efal8b

bubnunoreka LIOK
https://m.edsoo0.ru/9867aaa’

bubnunoreka LIOK
https://m.edsoo.ru/c8c70432

bubmuoreka [IOK
https://m.edsoo.ru/1b6e26c5

bubmuoreka [IOK
https://m.edsoo.ru/28d62b3f

bubmmoreka IIOK
https://m.edso0.ru/6f8e6777

bu6nmorexa LIOK
https://m.edsoo.ru/f5¢17d02

bubnunorexa LIOK
https://m.edsoo.ru/30ebbb79

but6mmoreka [IOK
https://m.edsoo.ru/18e95ff3
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Teépnoe Teno. Kpucrammyeckue u

81 aMmopdHbIe Teaa. AHU30TPOIIHS bubmmorexa [JOK
N https://m.eds00.ru/20a88a03
CBOICTB KpHUCTaJIOB
[l1aBnenue u KpUCTaIIM3ALIMSL.
82 VY aenbpHas TEMIOTA TUIABJICHUSI. bubmorexa LIOK
https://m.edsoo.ru/6ee91e9f
Cy6numarus
Jedopmaruu TBEpIOTO TENA.

83 Pactsokenne u cxxatue. CaBur. bubnuoreka [{OK
Monyins FOura. Ilpenen ynpyrux https://m.edsoo.ru/dalaab10
nedopMaruit
TemioBoe pacuivpeHue KuIKOCTel

84 TBEPABIX TEJ. AHFAPMOHU3M bubnnoreka [JOK
TEIJIOBBIX KOJICOAHUI YaCTHIl https://m.edsoo.ru/7ba5edf2
BEIIECTBA

85 ITpeoOpa3oBanue sHEprun B (ha30BBIX bubmuoreka [IOK
nepexonuax https://m.eds00.ru/97a0672f

bu6mmoreka IIOK

86 YPABHCHHE TEIIOBOTO Oanakca https://m.edsoo.ru/ab1521fb

bu6nmorexa LIOK

87 Pemterme saza+ https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.

88 Kanunnsapuele asnenus. JlaBnenue bubnuorexa [IOK
10J1 UCKPUBJICHHOM II0BEPXHOCTBIO https://m.edsoo.ru/b42f1f97
)kunkoctu. @opmyna Jlammaca
O06o0011eHNEe U CUCTeMAaTU3aIHs

89 3HaHMUN 110 TeMe "ArperaTHble bu6muoreka [JOK

cocrosiHuA BemecTsa. Da3oBbie
nepexonnl”

https://m.edsoo.ru/0b52575¢
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KontponsHast pabora o Teme

90 "ArperaTHble COCTOSHHS BEllleCTBa bubmorexa OK
P T BETIECTR. https://m.edso0.ru/7dc2a739
®dazoBbIe IEPEXOIbI
AHain3 KOHTPOJIBHON paboTHI.
OnexTpu3anus Tea U €€ IposBICHUS.

01 DnekTpuueckuii 3apsia. [[Ba Buna bubmmoreka [JOK
AIIEKTPUYECKUX 3aPSI0B. https://m.edsoo.ru/laff445f
[TpoBOTHUKH, TUAIIEKTPUKH H
MOJTYTIPOBOTHUKU
DJIeMEHTAPHBINA IEKTPUIECKUN 3apsi.

92 3aKoH coxp aHCHUS BHSK qucxorl(; bubmorexa HOK

p P https://m.edsoo.ru/f49afd24
3apsa

93 BzaumopeiictBue 3apsanoB. Toueunsie bubnnorexa [JOK
3apsiabl. 3akoH Kymona https://m.edsoo.ru/445b7746

bubnmorexa LIOK

94 Pemenue 3anau https://m.edsoo0.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

95 Onekrpuueckoe none. Ero nelicteue bubmuoreka [IOK
Ha 2JIEKTPUYECKUE 3apsi bl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB 2IEKTPUYECKOTO
noJist. [1po6uslit 3apsia. Jlunuu

96 HaNPsHKEHHOCTH DIIEKTPUYECKOTO bubmmorexa [JOK

P p https://m.edsoo.ru/3dac6957
noJist. OTHOPOJTHOE IEKTPUUYECKOE
roJje
ITorerMaILHOCTE
97 3JIEKTPOCTATHIECKOTO 110JI. Pa3sHOCTh bubmorexa I[JOK
P ) https://m.eds00.ru/80021447
MOTEHITUAIOB U HATIPSDKEHNE
08 [loTenuunanpHas sHEprus 3apsiia B bu6nunorexa LIOK

OJICKTPOCTATUYCCKOM IIOJIC.

https://m.edsoo.ru/af5fa389
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ITorennuman 3MeKTpOCTaTUYECKOTO
0JIS

CBs13b HaPSHKEHHOCTHU NOJIS U

99 A3HOCTH MMOTCHIIMAJIOB JIJIS bubmorexa LOK
P HAATIOR A https://m.eds00.ru/df7a6838
AIIEKTPOCTATUYECKOTO TTOJIS
100 [IpuHIMI Cynepno3uLu bubnmnoreka HOK
AJIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfe4a6c
bubnuoreka [{OK
101 P
cHictie sanat https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsana. [lone bubmmorexa [JOK
PaBHOMEPHO 3apsKEHHOU cepbl https://m.edsoo.ru/b297b5c3
ITosie paBHOMEPHO 3apsIKEHHOTO IO
103 00BEmy mapa. [lone paBHOMEpHO bubmmorexa [JOK
Y HHape. PABHONED https://m.edso0.ru/f7a665ee
3apsHKEHHON OECKOHEUHOM MII0CKOCTH
104 [IpoBOIHUKY B 3JIEKTPOCTATUYECKOM bubmuoteka [IOK
nosie. Y CJI0BUE paBHOBECHS 3apsI0B https://m.edsoo.ru/32405eab
105 JIMBINEKTPUKHY U ITOJIYIIPOBOHUKY B bubmmnoreka HOK
3JIEKTPOCTATUYECKOM I10J1€ https://m.eds00.ru/060ebab5
Konpnencarop. DneKkTpoéMKOCTh
106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD bubmorexa LOK
A pa. P https://m.eds00.ru/845b4f73
TJIOCKOTO KOH/IEHCATOpa
107 [TapannensHOE cCoeTMHEHUE bubmuoreka [IOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce?
108 ITocnenoBarenbHOE COETMHEHHUE bubmuoreka [{OK
KOHZIEHCATOPOB https://m.eds00.ru/1992920
109 DHeprusi 3aps>KEHHOr0 KOHJIEHCAaTOpa bubmorexa [TOK
P P s P https://m.edso0.ru/73a34f18
110 Penrenne 3agau bu6nunorexa LIOK
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https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040

JIBr>keHUE 3apsiKEHHOW YaCTHULIbI B

bu6nmorexa [IOK

11 OJHOPOJHOM BJIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
O060011eHNEe U CUCTeMAaTH3AIH
113 3HaHUN 110 TeMe "DIIEKTpUIECKOoe bubmmorexa LIOK
.\ https://m.eds00.ru/5752603f
nose
114 KonTtponpsHas padora o Teme bubnuoreka [IOK
"DnexkTpuueckoe moie" https://m.edsoo.ru/cefe90e9
AHanu3 KOHTPOJIbHOM paboTel. Cuna
115 toka. [locTostHHBIN TOK. Y cloBUs bubnuoreka [{OK
CyILIECTBOBaHUS TOCTOSIHHOTO https://m.edso0.ru/233311b5
AIIEKTPUYECKOTO TOKA
bu6nmorexa LIOK
116 Hcrtounuku Toka. Hanpspkenne u 31C https://m.eds0o.ru/0839a115
117 3akoH OMa AJ1s1 yJacTKa LEnH. bubnmnoreka HOK
DIIEKTPUUECKOE CONPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTb COITPOTUBIICHUS
118 OJIHOPOJIHOTO ITPOBOJIHHUKA OT €ro bubmmnoreka HOK
JUIMHBI U IIJIOIIAU TIOIIEPEYHOTO https://m.edso0o.ru/95fcdf51
CEUeHUs
119 VY ienpHOE CONMPOTHUBIICHUE BEIIECTBA. bubnuotexa [JOK
Pemenne 3amau https://m.edso0.ru/437f8300
[TocnenoBarensHOE, NapauIEIbHOE,
120 CMEIIaHHOE COETUHEHNE bubnnorexa [JOK
https://m.eds00.ru/236f7e07
IIPOBOJAHHUKOB
121 Pacuér pa3zBeTBIEHHBIX Bbubmuoteka [IOK
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anekTpudeckux nenei. [lpasuia

https://m.edsoo0.ru/1794cf37

Kupxroda
bubnunorexa LIOK
122 Pemmterme 3272 https://m.eds00.ru/3881b469
123 Pabora snekTpuieckoro Toka. 3aKoH bubnuoreka [JOK
[xoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢c
bub6nmoreka [IOK
124 Pemerre 3a1as https://m.edso0.ru/6761bfOf
MoriHoCTh 271 €CKOro TOKa.
125 Tenm(I){Ba; I1)\/[0H E?Z:: B:I 1;3 s{TelxI/([aa Ha bubmorexa [JOK
1 - > BRUIET https://m.eds00.ru/99750a6f
pe3ucrope
bubnuoreka [{OK
126 Pemerre 3a1as https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpEeHHEE COIPOTUBIICHHE bubnnorexa [JOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa a1 TOJTHOM (3aMKHYTOI) bubmuoreka [IOK
JJIEKTPUYECKOU LIETTH https://m.edsoo.ru/221f40fb
bubmmoteka IIOK
129 Pemenme saxa- https://m.eds00.ru/3580b679
bubmmoteka IIOK
130 MOIIHOCTE HCTOMHHKA TOKA https://m.edsoo.ru/a0ae51d8
bubnunorexa LIOK
131 Koporkoe sambikanue https://m.edso0.ru/546f5632
132 Konpnencarop B 1ienu nocTosIHHOTO bu6muoreka [JOK
TOKa https://m.edso0.ru/35368f3e
but6mmorekxa [IOK
133 Pemenne 3axa- https://m.edso0.ru/4410cef0
134 Pemrenne 3agad 1mo teme bu6nunorexa LIOK
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"TTocTosIHHBIN AMEKTpUYECKUI TOK"

https://m.edsoo.ru/a7340a29

135 Pemenwne 3agau mo Teme bubmuorexa [IOK
"TTocTOsIHHBIN AMEKTpUYECKUI TOK" https://m.edsoo.ru/744261b8
136 Pemenwne 3agau mo Teme bubnunoreka LIOK
"I[TocTOAHHBIN NEKTPUUECKUN TOK" https://m.edso0.ru/eb5d4687
O060011eHNEe U CUCTeMAaTU3AIHS
137 3HaHu# 1o Teme "TlocTosTHHBIM bubmmorexa [JOK
. " https://m.edsoo.ru/bfd7a050
JNEKTPUUYECKUN TOK
138 KonTtponpsHas pabora o Teme bubnuorexa [IOK
"ITocTosIHHBIN AMEKTpUYECKUI TOK" https://m.edsoo.ru/1885ddf1
AHaM3 KOHTPOJIBHON pabOTHI.
139 DJeKTpUYecKasi IPOBOAUMOCTD bubanorexa [JOK
Pa3IMYHBIX BELIECTB. DJIEKTPUUECKUI https://m.edsoo.ru/da794295
TOK B MeTaju1ax. CBEpXIpPOBOJUMOCTh
DJIEKTPUUYECKHI TOK B pacTBOpax U
140 pacnn:BaX BJ'IeI(TpOJ'II/ITIz)B. 3aIfOHBI bubamorera LOK
https://m.edso0.ru/4b423491
®dapanes s JIEKTPOIU3a
. bubmuoreka [JOK
141 DNeKTpUYecKui ToK B razax. [lnaszma https:/m.eds00.ru/92d92f76
142 DNEKTPUYECKUN TOK B BaKyyMe. bubnmnoreka HOK
BakyymHble npu6opsl https://m.edsoo.ru/2E+160
143 DIIeKTPUIECKHUI TOK B bubmmoreka [JOK
MOJIyIIPOBOTHUKAX https://m.edso0o.ru/ab61c660
bubnmnorexa LIOK
144 [TomympoBOTHUKOBBIE PUOOPHI https://m.eds00.ru/83622200
Ou3nYecKuil MPaKTUKYM TI0 TEME BuGmiorexa LIOK
145 "N3yueHnne HepaBHOMEPHOTO

JIBIDKCHHUSI C LIEITBIO OTIPEACIICHUS

https://m.edso0.ru/5643ea56
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MI'HOBEHHOH ckopocTh"

DuU3nYeCcKui MPAKTUKYM 10 TEME
"N3MepeHue yCKOpEeHHUs Ipu

bub6nmoreka [IOK

146
IIPSAMOJIMHETHOM PaBHOYCKOPEHHOM https://m.edsoo.ru/f6292f5f
IBWKEHUHU 10 HAKJIOHHOM IIOCKOCTH"
DuU3nYeCKui MPAKTUKYM 110 TEME
147 "U3mepeHue yCKOpeHus CBOOOIHOTO brbmmorexa [JOK
P " YOrop 8 https://m.eds00.ru/6960b6ef
naJeHUs
dusnueckuil NpakKTUKYM 10 TeMe
148 "U3y4yeHue OBUKEHUS Tela bubmorexa LIOK
i 8 " https://m.edsoo.ru/d1ea2402
OpOIIEHHOTO TOPU3OHTAIBHO
Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHue ABUKEHUS Tea Mo bubnunoreka LIOK
149 .
OKPY’KHOCTH C IIOCTOSIHHOM 110 https://m.edsoo.ru/bcf53514
MOJYJIFO CKOPOCTBIO"
Pu3NYecKuil TPAKTUKYM 110 TEME
150 "N3mepeHue paBHOAECHCTBYIOLIEH bubmmnoreka HOK
CHJIBI TIPH JBHKEHUU OpycKa 1o https://m.edsoo.ru/0b34db84
HAKJIOHHOM INIOCKOCTH"
Pu3nYecKuil TPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
151 OCTH, BO3HUKAIOIINX B IT nHe bubnmorexa IOK
yRpyT ’ Py https://m.edsoo.ru/b55b81al
U pE3UHOBOM 00paslie, OT UX
nedopmarun”
Pu3NYecKuil TPAKTUKYM 110 TEME
152 "U3mepenue ko3ppuirienTa TpeHus bu6muoreka [JOK

10 BEJIMYMHE YTIIOBOTO
k03¢ ¢punmenta 3aucumoctu Frp(N)"

https://m.edsoo.ru/b83b1607
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Pu3N4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue yciaoBU paBHOBECHS

bubnunoreka LIOK

153
TBEPOIO TeJia, UMEIOIIETO OCh https://m.edsoo.ru/4a04f4f7
BpaieHus"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
b K
154 "N3mepenne ummnyinbca Tena mno nommorexa [10
! https://m.edso00.ru/856fb28e
TOPMO3HOMY IyTH
155 Pu3n4ecKuil IPAKTUKYM 110 TEME bubnuorexa [IOK
"N3ydyeHue n30XopHOro mnpouecca" https://m.edsoo.ru/e0fe7e07
Ou3nyecKkuil MPakTUKYM IO TEME By OK
156 "U3mepeHue yaenpHoM ubnuorexa I
. | https://m.edsoo.ru/2f2faa6l
TEMI0EMKOCTH
Ou3nyecKuil MPakTUKYM IO TEME
157 "HN3mepenue abCONMOTHOM BIaXKHOCTH bu6mmoteka [JOK
BO3/yXa U OLIEHKA MacChl I1apoOB B https://m.edsoo.ru/6b1a23b5
MIOMEILEHUN "
Pu3nYecKuil NPAKTUKYM 110 TEME
"PacnipenieneHue pa3HOCTH
bubmmnoreka HOK
158 MOTEHIMAJIOB (HAMPSLKEHUS ) IpU htl'/[Isz?/I//ImTecjcso:)lru lecA24377
MIOCJIEZIOBATEIEHOM COSTMHEHUH T '
KOHJIEHCAaTOpoB"
Pu3NYeCcKuil TPAKTUKYM I10 TEME Eu6 OK
oTeKa
159 "UccmenqoBaHue CMEIIaHHOTO nosmorexa I
| https://m.eds00.ru/2b179d98
COEIMHEHUS PE3UCTOPOB
Pu3NYecKuil TPAKTUKYM 110 TEME Eu6 OK
160 "N3mepeHue yaeabpHOTO " J?HOTeKa 1
CONPOTHBIIEHIIS TTPOBOIHHKOE" https://m.eds00.ru/64b6e901
b K
161 Peseprubriit ypok. O6001eHuE 1 nommorexa [10

https://m.edsoo.ru/ed017d93
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CHUCTEMATH3ALIMS 3HAHUH 110 TEME
"Kunemaruka"

PesepBHelil ypok. O600IICHHE 1

162 CHCTeMaTH3aIlvsl 3HaHUH 110 TeMe bubmmorexa [JOK
: o https://m.eds00.ru/3149956h
JnHamuka
bub6nmoreka [IOK
163 Hrtoropast KOHTpOJIbHAs padoTa.
p p https://m.edso00.ru/0f9752ac
PesepBurblii ypok. O00011I€HIE U
P P . bubmuoreka [IOK
164 CUCTEMaTH3alMs 3HAHUH 110 TeMe
https://m.edsoo.ru/6c0df9cc
"3aKOHbBI COXpaHEHUs B MEXaHUKe"
PesepBuslit ypok. O60011eHNE U
165 CHCTEeMaTU3alusl 3HaHUH 110 TeMe bubnuoreka [{OK
"OCHOBBI MOJIEKYJISIPHO- https://m.edsoo.ru/de148976
KMHETH4YecKoi Teopun"
PesepBHslit ypok. O600111eHNE U
166 CHUCTeMaTH3allvsl 3HaHUH 10 TeMe bubnuoreka [{OK
"TepmonuHamuka. TennoBbie https://m.edsoo.ru/Obcc77cl
MaIITuHGBL"
PesepBuslit ypok. O600111eHNE U
167 CUCTEMaTU3alus 3HAHUM 110 TeMe bubmmnoreka HOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
da30BbIe IEPEXOBI"
PesepBurrii ypok. O000111€HIE U
168 CI/ICTEME[TI/BZEI/I}I 3HAHUM 1O TeMe bubmorexa [JOK
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIE
PesepBurrii ypok. O000111€HIE U
P P N bubnuotexa [JOK
169 CcHUCTEMaTH3alus 3HAHHUH 110 TeMe

"TTocTOSTHHBIN AMEKTpUYECKUil TOK"

https://m.edsoo.ru/3cae6dal



https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1

PesepBHeiit ypok. O600ICHHE 1

bubnunoreka LIOK

170 :‘I/ICTeMaTI/ISaI_[I/I}I 3HAHUNA nov 'TeMe 1 https://m.edsoo.ru/cc7681d4
TOKH B pa3IU4HBIX Cpeliax
OBLIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME



https://m.edsoo.ru/cc7681d4

HOYPOYHOE IINTAHUPOBAHUE

11 KJIACC
KosauyectBo 4yacos DJIEKTPOHHBIE
e Tema ypoxka Kontposbubie IIpakTuueckue Aata unpposeIe
n/n Bcero u3y4eHusi oOpa3oBaTe/IbHbIE
padoThI padoThI pecypenr

BBoaHBIN HHCTPYKTaX 110 OXpaHe
Tpyaa. B3aumonelicTBrue NoCTOSTHHBIX 1 Bbu6moteka [JOK
MarHuTOB ¥ IPOBOJHUKOB C TOKOM. https://m.edso00.ru/487a8593
MaruautHoe nosie. ['unoreza Ammnepa
[lepBruHBII HHCTPYKTaX Ha pabouem
MecTe. BeKTop MarHuTHOM MHIYKIMH. 1 Bbu6moteka [JOK
[IpyuHIHMN cynepno3uuuy MarHUTHBIX https://m.edsoo.ru/4clabcch
nosneu. JINHUY MarHUTHOM MHIAYKLIMU
MarnuTtHOe 1oJie TPOBOTHUKA C 1 bubnmorexa LIOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
Cuna Amnepa, e€ HallpaBJIEHUE U 1 bubmmnoreka HOK
MOJYJIb https://m.eds00.ru/26d9c5ba
Pemenue 3amau 1 bubmorexa [IOK

https://m.edsoo.ru/a37a0c21
[Ipumenenue 3akoHa AMmepa. 1 bu6muoreka [JOK
DIeKTpOU3MEpPUTEIbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, €€ HanpaBJICHUE U
MOJYJib. JIBHKEHUE 3apSKEHHOU 1 bubnuotexa [JOK

YaCTullbl B OTHOPOJHOM MAarHuTHOM
I1O0JIC

https://m.edsoo.ru/c97afaal



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1

bubnunorexa LIOK

8 Pewerye sanaq https://m.edso0.ru/504e98c7
bu6nmorexa [IOK
o Pabora cumet Jlopenna https://m.edsoo.ru/d518be4b
bu6nmmoreka [IOK
10 Pemenne 3axa- https://m.edso0.ru/93617bd9
MarHuTHO€ 10JIe B BEIISCTBE.
11 deppoMarHeTHky, mapa- u bubmorexa LOK
pp > 18P https://m.eds00.ru/30ff9608
JaMarHeTUKHU
OCHOBHBIE CBOMCTBA
12 dbeppomarneTukoB. [IpuMeHeHne bubmmorexa [JOK
pp P https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKOB
13 Pemenne 3aau 1mo Teme "MarautHoe bubnunoreka LIOK
moje" https://m.edsoo.ru/5b55¢307
14 Pemenne 3ana4 mo Teme "MarautHoe bu6nmorexa LIOK
mose" https://m.edsoo.ru/41c4ae8a
SIBiIeHUE DIEKTPOMATHUTHOMN
15 HH un. [1oTok BekTOpa MarHUTHOM bubmorexa [JOK
AYKIHH. P https://m.edsoo.ru/b3efa0cl
WHIYKIUH
bubmmoteka IIOK
16
IAC unRyKumH https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON MHAYKIIMHU bubnuotexa [JOK
Dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpuueckoe nozie. Toku bu6muoreka [JOK
®dyko https://m.edsoo.ru/15abel40
OJ1C MHAYKIMY B ABUKYIIUXCS bubmmoreka [JOK
19
MIPOBOJHUKAX https://m.edso0.ru/0235cc02
20 Pemrenue 3amau bubmunoreka [JOK



https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02

https://m.edsoo.ru/4dfda618
bu6nunorexa LIOK

21 Hpasiio Jletia https://m.edsoo.ru/bbc22726
HNunyktusHoCcTh. Kartyika

22 I/IHL[;]KKTI/IBHOCTI/I B ueri]yl IOCTOSIHHOT'O buGnuorexa [IOK

https://m.edsoo.ru/621eae9d
TOKa

93 SBnenue camounaykiuu. 3/C bubnmoreka [JOK
CaMOMHIYKIUHU https://m.edsoo.ru/7ee60ca8

24 DHeprusi MarHuTHOTO TOJIsL KaTYIIKH C bubnnorexa [JOK
TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11l

bubmuoreka [IOK

25 Pemterite aga https://m.edso00.ru/88f69d2b

26 O06o0011eHre U cucTeMaTu3alus bubnnoreka [JOK
3HAHUM Mo Teme "DIeKTpoauHaMuKa" https://m.edsoo.ru/76484025

97 KonTposnbHas pabora no teme bubmmnoreka HOK
"OnekTpoguHaMuka" https://m.edso0.ru/8ae09b98
AHann3 KOHTPOJIbHOM paboThI.

28 Konebarenpnas cucrema. CBOOOTHBIC bubmmoteka IIOK
Konebanus. ['apmoHUveckue https://m.edsoo.ru/7c1db385
KoJeOaHus

29 Kunemarnueckoe 1 JTUHAMHUYECKOE bu6nmorexa LIOK
oIHCaHue KOJIeOATENbHBIX JBHKEHNI https://m.edso0.ru/87ce9498
DHepreTudeckoe onrcanue. BeBo
JTUHAMHYECKOTO OMHUCAHUS

30 rapMOHUYECKUX KOJICOAHUH U3 HX bubmmorexa LIOK

https://m.eds00.ru/e3c99692
SHEPreTUIECKOT0 U KHHEMATHIEeCKOTO
OTTHICAHHUS
31 Ammuintyna u ¢aza xonebanui bubmuoteka [IOK



https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692

[Tepuron u yacToTa KOJICOAHMIA.
[Meproa MasbIx CBOOOIHBIX

https://m.edsoo.ru/7a0c439a

32 Ko1e0aHuii MaTEMaTHYECKOTO bubmorexa LIOK
https://m.edso0.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KOJIeOaHU# MPY>KMHHOTO MasiTHUKA
33 3aryxaromue KoieOaHus. bubnmoreka [JOK
Boinyxxnennsie konebanus. Pesonanc https://m.edsoo.ru/72¢93d09
bubnunoreka LIOK
4 A
3 BTOKONICOaNNA https://m.edsoo.ru/6add2644
bubnunoreka LIOK
35 Pemenne 3amau https://m.edsoo.ru/addeec71
https://m.edsoo0.ru/756123c5
VYpoxk-koH(pepeunus "MexaHnueCKHUe
36 Kfne6aHH$(1b BpM ;)IKaJ'II)HI)IX bubnnorexa [JOK
3’ https://m.edso0.ru/8ef587be
WHCTPYMEHTAX
O00011IeHNE U CHCTEMATH3 AU
37 3HAHUU 110 TeMe "MexaHndecKue bubnmorexa [JOK
" https://m.edsoo.ru/eb84182f
KoaeOaHus
OJeKTpOMarHUTHBIE KOJICOaHusI. bubmmnoreka HOK
38 N
KonebarenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMIUTUTYIBI
39 3apsaa KOHIAEHCcATOpa ¢ aMIUTATY IO bubnmorexa LOK
P p y https://m.edso0.ru/093f9af1l
CHJIBI TOKA B KOJIEOATETFHOM KOHTYPE
3aKOH COXpaHEHHsI SHEPTUU B bubmuoreka [IOK
40
UJIeTbHOM KO0JIe0aTEThbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
41 3aTyxarolue 31eKTPOMarHuTHbIE bubnuotexa [JOK

KoJIeOaHHSI. BBIHY)KI[CHHLIC

https://m.edso0.ru/5e668619



https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619

SJICKTPOMArdHuTHBIC KoJieOaHus

[Tepemennsiii Tok. Peauctrop u

42 KOHJIEHCATOP B I[ENH [IEPEMEHHOIO bubnnorexa LHOK
A p B p https://m.edso0.ru/84836152
TOKa
43 Karynika nHIyKTUBHOCTH B LIETIH bubmmoreka [JOK
MIEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3akon OMa JJ1st JIEKTPUYECKOM 1enu bubmmoreka [JOK
MIEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MoniHOCTh IEPEMEHHOI0 TOKA.
45 AMIUIMTYIHOE U AEUCTBYIOIIEE bubnmorexa [JOK
e o yrom https://m.edsoo.ru/lcac6c4c
3HAYCHUC CUJIBI TOKA U HaprDKeHI/ISI
46 Pe3onanc B dIIEKTPHUECKO LIEH Bubmiorexa OK
p H https://m.edso0.ru/087506df
bubnuoreka [{OK
47 P
CHICHHe sajat https://m.edsoo.ru/a16836a4
N neanpHbll Tpancdopmarop.
48 HHOI/ISBO CTBE e (be paqa I/Ip bubnnorexa [IOK
P A ) HIEpent . https://m.eds00.ru/f97418ae
OTpeOICHUE INEKTPUISCKON IHEPTUU
DKOJIOTUYECKUE PUCKU TIPH
[IPOU3BOJICTBE IIEKTPOIHEPTUU.
49 Kp JIBT ):1 HCHOHBS(;[BpaHPISIp Bubmiorexa IOK
YIbTYP . https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUU B IOBCEAHEBHOM
JKNU3HU
bubnunorexa LIOK
50 P
Cletme sajat https://m.edsoo0.ru/ee6677ed
but6mmorekxa [IOK
51 P
Cletme sajat https://m.edso0.ru/7cab59f8
52 O00011eHre U CUCTEMATU3 AL but6mmoreka [IOK



https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8

3HaHUU 110 TeMe "DIIEKTPOMAarHUTHBIE

https://m.edso0.ru/401024a9

KoseOaHus"
MexaHu4ecKue BOJHBI. bubmuorexa [JOK
53
XapaKkTepUCTUKU MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJH bubmmorexa [JOK
https://m.edsoo.ru/d9ae1000
bub6nmoreka [IOK
> 3BYK. XapakTepuCTHKH 3ByKa https://m.eds00.ru/138b6f09
WNudpasByk u yneTpazsyk. lllymoBoe bubnnorexa [JOK
56 .
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl https://m.edsoo.ru/7380038f
bubmuoreka [IOK
57 P
cHicHie saat https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMAarHUTHBIE BOJIHBI. bubnnoreka [JOK
N3nydyeHune 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus MEKTPOMArHUTHBIX BOJIH. bubnuoreka [JOK
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ixana >meKTpOMarHUTHBIX BOJIH.
60 [IpumeHeHHe PIeKTPOMArHUTHBIX bubmmorexa [JOK
P P https://m.edsoo.ru/49bel1fe
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paTHOCBSI3U U
61 TeJleBUIeHNA. Pagnonokamus. bu6nmorexa LIOK
DIIEKTPOMAarHUTHOE 3arpsi3HEHUE https://m.eds00.ru/9f96f1f8
OKpYKaroIle cpebl
62 KonTtponbHas pabora o Teme bubmuoreka [IOK
"KonebGanus 1 BOTHBI" https://m.eds00.ru/4f7985a0
AHanu3 KOHTPOJIbHOM paboThl. CBeT.
. bubnuotexa [JOK
63 3aKOH MPSIMOJIUHENHOTO

pacinpoCTpaHCHUA CBCTA

https://m.eds00.ru/f9566406



https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406

Pemenue 3agau Ha npuMeHEHUE

64 3aKOHA IPSIMOJIMHENHOTO buGnuorexa [IOK
P https://m.edsoo.ru/ea32d455
pactpocTpaHeHHUs CBETa
65 Ortpaxenue ceta. [lnockoe 3epkano. bubnmnoreka HOK
Cdepudeckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera. AGCOIIOTHBIN U
OTHOCHUTEJBHBIN [M0KA3aTENb
66 npenomitenus. [lonHoe BHyTpEeHHEE bubnuorexa [JOK
p ) N yp https://m.edsoo.ru/bc2e55cd
oTpaxkeHue. [IpenenbHblil yrou
MOJTHOTO BHYTPCHHETO OTPAXKCHUS
Pemenue 3a1au Ha mpuMEHEHNE
67 3aKOHOB OTPaKECHUS U IIPEIOMIICHUS Bubmiorexa OK
p p https://m.edso0.ru/49d830a9
CcBeTa
Xonx nyyeit B mpusMe. Jlucnepcust
A pv A P bubnunoreka LIOK
68 cBera. CHOXHBII cocTaB OeJIoro CBeTa.
https://m.edsoo.ru/d8elc3be
LBet
69 JInn3bl. DOKYCHOE PacCTOSTHUE U bubnuoreka [JOK
OIITUYECKAs CHjIa JINH3BI https://m.eds00.ru/60441359
70 [TocTpoenue n300pakeHn B IMH3aX U bubmuoreka [IOK
HUX CUCTEMaX. YBEJIMUEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3a1au Ha MOCTpoeHHE
71 U300paKEHU, MOIYYAEMBIX C Bubmiorexa IOK
p ’ i https://m.edso0.ru/5a868f09
[IOMOILBIO JTUH3
12 I'na3 kak onruyeckas cucTeMa bubnnorexa [JOK
https://m.edsoo.ru/ecd480a2
bubnunorexa LIOK
73 K 3] 1
OHTPOJIbHAA paboTd 3a 1 MOJYToaHe https://m.edsoo.ru/cd174a10
74 AHaiu3 KOHTPOJIBHON paboTHI. bubmuoteka [IOK



https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
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https://m.edsoo.ru/cd174a10

Pewenne 3anau. IIpeneinst
IPUMEHUMOCTH F€OMETPHUECKON
ONTUKHU

https://m.edsoo.ru/f32aab06

75 CKOpoCTh CBETA U METO/IbI €€ bubnmnoreka HOK
U3MEPEHUS https://m.edsoo.ru/lel6cc6e
bub6nmoreka [IOK
76 Jlucniepens u muTepepenia caera https://m.edsoo.ru/5fc0c638
KorepeHTHBIC HCTOYHHUKU. Y CIIOBUS
77 HaO0JII0ICHUS MAKCUMYMOB U bubmorexa HOK
g ™ https://m.edso0.ru/c6416d48
MHUHUMYMOB
bubnuoreka [{OK
8 Pemerre 3a1as https://m.edsoo.ru/3061de2b
bubnuoreka [{OK
7 II
o PHMCHEHHE HHTEP(bepeniuin https://m.eds0o.ru/668edbc8
80 [ToBTOpHBII HHCTPYKTaX Ha paboueM bubmuoreka [IOK
Mmecre. Jludpaxius ceera https://m.edsoo.ru/12ed04b5
81 JudpakumonHas pemeérka. Y cioBue bubnmnoreka HOK
HaAOII0/IEHUS TTIABHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
82 [ToBTOpHBII HHCTPYKTaX Ha paboueM bubmmnoreka HOK
Mecte. Pemnrenue 3agaq https://m.edsoo.ru/d58c411a
83 [TonepeyHoCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonsipusanus ceera https://m.edsoo.ru/e9890fe9
bubnunorexa LIOK
84 P
CHICHHE 3aAak https://m.edso0.ru/c56¢8158
85 CBeTOBBIE SBJICHHS B IPUPOJIC bubmorexa HOK
PHPO https://m.edso0.ru/0b36363d
86 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK

3ganui mo treme "Onruka"

https://m.edsoo0.ru/8a14748b



https://m.edsoo.ru/f32aab06
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KontponpHast pabora o Teme

bubnunoreka LIOK

87 «OnTuka» https://m.eds00.ru/82315dd4
AHaim3 KOHTPOJIBHON paboTHI.

I"'paHu1ibl IPUMEHUMOCTHU

88 wi)aCCHL:IeCKIZ)ﬁ MEXaHHUKHU. 3aKOHBI bubmmorexa [JOK

https://m.edsoo.ru/c9bd77ch
AJNEKTPOJIMHAMUKY U TIPUHIIUIT
OTHOCHUTEJIbHOCTH

89 [TocTynartel cnenuanbHOU TEOPUU bubnuorexa [IOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/c56f05ch
[TpocTpaHCTBEHHO-BPEMEHHOI
unrepBai. [Ipeobpazoanus JlopeHa.

90 YcioBue NpUYMHHOCTH. bubnnoreka [JOK
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameJieHne BpPEeMEHH U COKpAIllEHUE
JUTUHBI

01 DHeprusi U UMITYJIbC PEISITUBUCTCKOMN bubnmnorexa [JOK
YJaCTUIIBI https://m.edsoo.ru/853a64fc
CBs13b MaccChl ¢ SHEPTUEH U

92 MMITYJIbCOM PEISTUBUCTCKOM YaCTHULIBI. brbmmorexa LIOK

https://m.edsoo.ru/b6258ffa
DHeprust NoKos
93 PaBHOBECHOE TEIIOBOE U3ITYUECHHE bubmorexa LOK
https://m.edsoo.ru/f54035a5
but6mmorekxa [IOK

o4 3axon eMetenis Buna https://m.edso00.ru/1c5ff752

95 I'unote3a M. [linanka o kBaHTax. but6mmorekxa [IOK
DOTOHBI https://m.edsoo.ru/a5ffa218

96 OHeprust 1 UMITYJIbC POTOHA bubnmorexa LOK

https://m.edsoo.ru/7fb307ec
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97 ®otordp¢exr. Onpiter A. T Bu6muotexa [JOK
CroneroBa. 3akonbl (hoTodPdexra https://m.eds00.ru/8c68e5b9
VYpaBHenue DiHIITEHA 17151

98 doroaddekra. "Kpacnas rpanuna” bubmmorexa LIOK

P pasut https://m.eds00.ru/01ef4556
dororddekra

99 JaBnenne ceera. Onbrtel I1. H. bubmuorexa [IOK
JleOeneBa https://m.edso0.ru/64b4f966

. bubnuoreka [{OK

100 BonmoBste CBOACTBA HaCTHL https://m.edsoo.ru/f59cfcec
Bounsl nie bpoiind. /InmuHa BoJIHBI Je

101 b oﬁnﬂzlld aI;Me BI f)IGJ'IaCTI/I " bromorexa LIOK

p p p . https://m.edsoo.ru/5df8bafl
JIOKAJIM3alUK JBUXKYIICHCS YaCTUIIBI
102 KopnyckynsipHO-BOJIHOBOH JTyalli3mM bromorexa LIOK
PHyCRYIp oy https://m.edsoo.ru/8ccab62a

103 Judpakius 37eKTpOHOB Ha bubmmnoreka HOK
KpHCTauIax https://m.edsoo.ru/30dbal8c
Crernudurka u3MepeHui B MUKPOMHUPE.

104 COO"IFIHg)HleHI/ISI Hel(;n € eJ'IéHH(I))CTef/'Ip bubmorexa LOK

N pex https://m.eds00.ru/65783dec
I'eitzenbepra
bubmmoteka IIOK
1 P
05 CIICHHE rpadHUeCcKuX 3721 https://m.edsoo.ru/e70195bd
.. bubnuotexa [JOK
1 P
06 CHICHHE PACHCTHRIX 3alad https://m.edsoo.ru/ee9b3182
KonTponbhas pabora no temam: Bu6 110K
HOJIMOTEeKA

1 7 n T n "K -

0 OCHOBHVC ", "opnyCKmepHo https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaliu3m
108 AHanu3 KOHTPOJIbHOM paboThl. OMBITHI bubmuoteka [IOK

110 UCCIICAOBAHUIO CTPOCHHUA aTOMaA.

https://m.edso0.ru/312b750a
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[Imanerapnas moxens aroma

Pezepdopna
bubnunorexa LIOK
109 Hocrynatsi bopa https://m.edsoo.ru/404dfa9a
110 Buast ciektpoB. CriekTp ypoBHE# bubnmnoreka HOK
SHEPruu aTroMa BoJOpoaa https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYXKJICHHOE bubnmnoreka HOK
U3JIy4eHHUE CBETa https://m.eds00.ru/f945d85¢c
bubnuoreka [{OK
112 Jlasep https://m.edsoo.ru/2288a0c4
Hyxnonnas moaens sapa
113 I'eitzen6epra-MiBanenko. 3apsaa u bubnuoreka [{OK
MacCOBO€ YUCIIO sifipa. M30TombI. https://m.edsoo.ru/34ada5de
PannoakTMBHOCTH
3aKoH paJInOaKTUBHOTO pacrnaja.
CBolicTBa HOHU3H ero
114 U3ITy4EHHUS. BJ‘II/I}II-I:I/}I];O B bubmmorexa [OK
https://m.edsoo.ru/aab98bef
PaANOAKTUBHOCTHU Ha KUBBIE
opranusmsl. /lozumerpus
DHeprusi CBsI3U HYKJIOHOB B sI/Ipe.
SAnepusie cunbl. Jledekt Macco sapa.
S nepnbie peakuuu. AaepHbie
115 peHaIfTopLIPHp:6neMLf[yIr)1paBnﬂeMoro bubmmorexa [OK
https://m.edso0.ru/ff1758d0
TEPMOSIICPHOTO CUHTE3A.
DKOJIOTHYECKUE aCTIEKThl Pa3BUTHS
AJIEPHOMN SHEPreTUKH
Mertonsl peructpaiuuu u BuGmorexa [OK
116 MCCJIEI0BAHMS DJIEMEHTAPHBIX YaCTHII.

DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.

https://m.edso0.ru/lac08a5b
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bapuonbl, ME30HBI U JIEITOHBI.
[IpencraBnenue o CtangapTHOM
Mozenu. KBapk-TiIrooOHHAst MOJIEb
aJpOHOB

®usuka 3a npeaenamu CtannapTHON
Mozenu. TémHas Marepus U TEMHas

bubnunorexa LIOK

117
sHeprus. EnuHcTBO hrznyeckoit https://m.edso00.ru/c026fd37
KapTUHBI MUPa
Oransl pa3BUTHS aCTPOHOMUHU. bubnuoreka [IOK
118
3HavYeHHE aCTPOHOMHH https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTD 3aKOHOB (DPU3HKH IS
119 0OBSICHEHUS IPUPOIbI KOCMHYECKHX bu6nmorexa LIOK
00BEKTOB. MeTo/1bl aCTPOHOMUYECKUX https://m.eds00.ru/39c44028
HCCIICIOBAaHNI
CoBpeMeHHbIE ONITUYECKUE
120 TEJIECKOIIBI, PAJUOTEIECKOIEI Bubmiorexa ITOK
- pan ’ https://m.edso0.ru/4877aale
BHeaTMoc(epHast acTpOHOMUS
Bun 38é3nHoro Heba. Co3Be3aus,
121 SIpKHE 3BE3/bI, INIAHETHI, UX BUIUMOE bubmorexa HOK
P ’ ’ https://m.edsoo.ru/aac588eb
NIBIDKEHUE
Conneynas cucrema. CoHIie.
122 CosHeYyHas aKTUBHOCTE. MICTOYHUK bubmiorexa LIOK
L https://m.eds00.ru/22748eb4
sHeprun ConHIA U 3BE3]
3BE3bI, UX OCHOBHEIC
123 xapaktepucTuku. Jlnarpamma bubmorexa HOK
" paKrep - arp \ https://m.eds00.ru/42169944
CIIEKTPAIILHBIN KJIAaCC — CBETUMOCTD
. Bubnuoreka IIOK
124 3Be3IbI I1IaBHOH MOCIIEIOBATEIFHOCTH 1

https://m.edsoo.ru/b3cb766¢
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BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NTPEJICTABICHUS O

bubnunoreka LIOK

125
MPOUCXO0XKICHUU U 3BOJoIMU CoJiHIa https://m.edsoo.ru/d09da494
U 3BE3]11. DTanbl )KU3HU 3BE3]
Muneunsiii [1yte — Hama ['anakTuxa.
126 Tune! ramaktuk. YépHele ALIPHI B buGnuorexa [IOK
- ep p https://m.edsoo.ru/7cd10a0a
SIpax TaJlaKTHK
Bcenennas. Pacmimpenne BeenenHoil. Bu6 110K
HOJINOTEKA
127 3 Xab66ma. T b
AKOH Aabbia. 1 COpHA HOTLIIOTO https://m.eds00.ru/3dbdf0d2
B3pbIBA. PeIMKTOBOE H3ITyueHHE
128 MacmrabHas ctpykTypa Beenennoii. bubnuorexa [IOK
Mertaranaktuka https://m.edsoo.ru/ce234633
N bubmuoreka [IOK
129 H o
CPCHICHIBIC TPODJICMBL ACTPOHOMHH https://m.edsoo.ru/d37d9ffe
Ddusnyeckuil NpakTUKyM IO TEME
130 "Ucce OBaHI/IIe) MarHIZTl\:{oro Hoasg bubnmorexa IOK
8 " https://m.edso00.ru/67361aef
MMOCTOSIHHBIX MAarHUTOB
131 Pu3nYecKuil TPAKTUKYM 110 TEME bubnmnoreka HOK
"N3mepenue cuinsl Ammepa” https://m.edsoo.ru/fcae91e9
Pu3NYeCcKuil TPAKTUKYM 110 TEME
132 "UccenoBaHne sIBIEHUS https://m.edsoo.ru/c36658da
3JIEKTPOMArHUTHON UHIYKIIMH"
Ddusnyeckuil NpakTUKyM IO TEME
133 "U3yuenue BIf)KeHI/ISIyI—I;/II/ITHHOFO bubnnorexa [JOK
i " 8 https://m.edso00.ru/b8fb6391
MasiTHUKA
Ddusnyeckuil NpakTUKyM IO TEME
" P ™ bubnuotexa [JOK
134 N3mepenue neproaa cBOOOTHBIX

KoJIeOAHHMI HUTSHOTO U MMPYXUHHOT'O

https://m.edso0.ru/5d159d35
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MAasiTHUKOB"

DuU3nYeCKUi MPAKTUKYM 10 TEME

bu6nmorexa [IOK
1 "IT
3 peobpasopariie 3Hel')'mn . https://m.edso00.ru/a28026bd
NPY>KUHHOM MasiTHUKE
136 Pu3NUecKuil TPAKTUKYM 110 TEME bubmmoreka [JOK
"N3yuenue Tpanchopmaropa" https://m.edsoo.ru/89dc2d90
DuU3NYECKU MPAKTUKYM 10 TEME
137 "U3ydenue na F;lMeT (3]1:/[ 3BYKOBOM bubmorexa LIOK
i | P P e https://m.eds00.ru/b100661a
BOJIHBI
DuU3nyeCKUi MPAKTUKYM 10 TEME
138 "U3mepenune H(]i)Ka3aTe§]11\9/1I MIPETOMIICHUS bubmmorexa LIOK
I,), P https://m.eds00.ru/42569eal
CTeKJIa
Ou3nyecKkuil MPakTUKYM IO TEME
139 "N3mepenue GOKYCHOTO PACCTOSTHUS bubmmorexa [JOK
P Y " P https://m.eds00.ru/b879fh3f
paccerBaroIMX JIUH3
DU3NYECKU MMPAKTUKYM I10 TEME
140 "IToryuenne 1/1506 a)KZIl\;II/I}I B CUCTEME bubmmorexa LIOK
i " P https://m.eds00.ru/8b7ac737
U3 JIBYX JINH3
141 Pu3nYecKuil NPAKTUKYM 110 TEME bubmmnoreka HOK
"N3mepeHue AMHbI CBETOBOM BOJIHBI" https://m.eds00.ru/63756¢47
Pu3NYeCcKuil TPAKTUKYM 110 TEME
"Onpenenenre UMIyJabCa U SHEPTUH
142 EISITUBUCTCKUX YacTHIL (TI0 bubnmorexa LOK
P https://m.eds00.ru/eb916f82
dororpadusM TPEKOB 3apsIKEHHBIX
YaCTHI] B MArHUTHOM 110J1e)"
143 @uznyecKkuil NPakTUKyM O TeMe bubnuorexa [IOK
"Habmroienue nuHenvaroro crnekrpa” https://m.edsoo.ru/ec651eb8
144 @u3nyecKkuil NPakTUKYM 110 TEME bubmuoteka [IOK
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"HccnenoBanue paauoakTUBHOIO
(doHa C UCTIOJIb30BaHUEM J03UMETpa"

https://m.edsoo.ru/c3dabe6e

Pu3N4eCKu IPAKTUKYM 110 TEME

bu6nmorexa [IOK

145 "U3mepenne noctossuHou [1manka Ha
P ’ https://m.eds00.ru/1072021e
OCHOBe ucciefioBanus Gorospdexra
O0001eHrEe U cCUCTEMAaTU3ALIIS
3HaHui. Posb pU3MKKM 1 acTpOHOMUH B
. . bubmuoreka [IOK
146 SKOHOMHYCCKOM, TEXHOJIOTHISCKOM,
N N https://m.edsoo.ru/ad6ddeed
COLIMAJILHOW U ATUYECKOH cepax
JESITCIIbHOCTH YeJIOBEKA
O00011IeHNE U CUCTEMATH3AIUS
147 3HaHUH. Posib 1 MecTo GU3MKHY U bubnnoreka [JOK
aCTPOHOMHUH B COBPEMEHHON HAay4YHOH https://m.edsoo.ru/18f19f7c
KapTHUHE MHUpa
O06o011eHre U cucTeMaTu3alus
148 3HaHuil. Pose ¢pusndeckoil Teopun B bubmuoreka [IOK
(GbopMHpOBaHNU MPEACTABIECHUN O https://m.edsoo.ru/e7d400f4
¢buznyecKoil kKapTuHe MUpa
149 O06o011eHre U cucTeMaTu3alus bubnmoreka [JOK
3HaHui no teme "Kunemaruka" https://m.edso0.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3 AL bubmmoteka IIOK
3HaHu# 110 Teme "Kunemaruka" https://m.edsoo.ru/4e31b507
O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
151 .
3HaHui 1o teme "/nnamuka" https://m.edsoo.ru/2dfbafc5
O06o01IeHre U cucTeMaTUu3alus
152 3HaHu# 1o Teme "CTaTtHka TBEpIOro bubnmorexa LOK
" P https://m.edsoo.ru/3cca482e
Tena
153 O00011eHre U cCUCTEMATU3ALIS but6mmoreka [IOK
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3HaHUN 110 TeMe "3aKOHBI COXPaHEHHUS

https://m.edsoo0.ru/32a4d1a0

B MexaHuke"
O0001IeHNE U CHCTEMATH3AINS b LOK
e
154 3HaHu# 110 Teme "OCHOBEI htI'/[Isz?/I//IrzTecIi(sfloo /ed440ca8
MOJICKYJISIPHO-KUHETHIECKON Teopuu’” T '
O0001eHrEe U cCUCTEMAaTU3ALIIS Eu6 OK
. e
155 3HaHu# o Teme "TepMoanHaMuKa. " J?HOT ka Il
TerIOBLIE MALIHLL" https://m.eds00.ru/c63f7c10
O00011IeHNE U CUCTEMATH3AINS
156 3HaHUM N0 TeMe "ArperaTHbie bubmmoreka [JOK
cocTtosguus Benlectsa. Pa3oBble https://m.edsoo.ru/1d36b5b1
nepexomnr"
O00011IeHNE U CUCTEMATH3AIMS
N Bubmunorexa IHOK
157 3HaHUH N0 TeMe "DIeKTpUIecKoe nosmoteka I
| https://m.edso0.ru/3bf0def9
[oJie
O00011eHNEe U CUCTEMATU3ALIS G OK
158 3HaHuil 1o teMe "T1oCTOAHHBII nbnuorexa I
. https://m.eds00.ru/71453ee6
IIEKTPUUYECKUN TOK
O00011eHNEe U CUCTEMATU3 AL B OK
159 3HaHUU 110 TeMe "TOKHU B Pa3IUYHBIX nosmoteka I
| https://m.edsoo.ru/3d40077a
cpenax
160 O06o0mIeHre U cucTeMaTru3aIus bubmuoreka [{OK
3HaHUU 1o TeMe "MaruutHoe moie" https://m.edsoo.ru/3b4c06ae
bubnunorexa LIOK
161 Hrorosas xkoHTpoOIBbHAS padoTa
p p https://m.edso00.ru/053e2248
PesepBHrlit ypok. O6001ICHHE U
. bubmunoreka IHOK
162 cUCTEMAaTHU3aINsI 3HAHUH 10 TEME nonmotexa I1

"Mexanundeckue Konedauusg"

https://m.edso0.ru/d6310bfd
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PesepBHeiit ypok. O600IICHHE U

163 cUCTEMAaTH3alNA 3HAHUH 110 TEME 1 buGnuorexa [IOK
1 https://m.edso0.ru/5e2bb83d
"DJIeKTpOMarHuTHhIE KoyieOanus"
PesepBHeiit ypok. O600IICHHE 1
164 CHCTEMAaTU3alMs 3HAHUH 110 TeMe 1 bubnunoreka LIOK
"MexaHnYeCcKue 1 3JIEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBHrlil ypok. O0001IEHIE U
165 CI/ICTEMaTI/I?,Zp Hst 3HaHI/II\/IJIH 10 TEME 1 Bubmiorexa OK
" " " https://m.edso00.ru/52ad1603
Onruka
PesepBHelil ypok. O0001IIEHHE U
P 7P ilI bubnuoreka [IOK
166 cUucTEMAaTH3alKsA 3HAaHUH 110 TEME 1
https://m.edsoo.ru/5beclc65
"OcuoBsr CTO"
PesepBHEblil ypok. O0001IIEHHE U
167 CI/ICTEM&TI/I?»ZP 1501 3HaHI/II7IIlI 10 TEME 1 bu6morexa HIOK
" B . \ https://m.eds00.ru/f7c59d38
KopmyckynsipHO-BOJTHOBOH Ayann3m
PesepBHEIil ypok. O000IIIEHNE U
168 CI/ICTEM&TI/I?»ZP 1501 3HaHI/H;III 10 TEME 1 bubnmorexa IOK
" 1 | https://m.eds00.ru/1f511654
duzuka aroma
Peseprubiit ypok. O60011eHIE U
169 CHCTEeMaTH3alMs 3HAaHUH 110 TeMe 1 bubmmoteka IIOK
"®u3nKa aTOMHOIO Spa https://m.eds00.ru/905c5ce0
3JIeMEeHTapHbIX YyacTull”
PesepBHEIi ypok. O000IIIEHNE U
170 CI/ICTIe)MaTI/I?,Zp 1584 3HaHI/H;IH 10 TEME 1 bubnnorexa [JOK
" 3 " https://m.edsoo.ru/2bffb94c
OneMeHTbI aCTPOPUIUKH
OBIIEE KOJIMYECTBO HACOB I10 170 16

[NPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Msxkumes I'.S., Byxosues b.b., Corckuit H.H. /Ilox pexn. [TapdentreBoit H.A. dusuka. 10 kiacc.
ba3oBslii u yriryosnenHsiii  ypoBeHb. M.: [IpocBenieHue
Mskumes I'.5., Byxosues b.b., Yapyrun B.M. /ITox pex. [TappentreBoit H.A. ®usuka. 11 kiacc.
ba3oBslii u yriryosnenHsiii  ypoBeHb. M.: [IpocBenienue

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

Msxumes I'.4. u np. ®uszuka 10,11 xnacesl: Meroguuec-kue pexkomenganuu. M.: [Ipocsenienue,
2019-2022r.

Msikuies I'.4. u ap. ®usuka.10,11k1. [loypounoe ninanuposanue. M.: IIpocemienue
KonTposbnbie u u3mepurenbabie MmaTtepuaibl. Tectsl. M.: IIpocBenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH UHTEPHET

https://m.edsoo.ru/
https://videouroki.net/
https://resh.edu.ru/
https://www.yaklass.ru/p/fizika
https://phys-oge.sdamgia.ru
https://fipi.ru/


https://m.edsoo.ru/

		2024-10-02T18:49:59+0300
	Павлык Сергей Анатольевич
	я подтверждаю этот документ своей удостоверяющей подписью




