MVYHULIUITAJIBHOE BIO/DKETHOE OBILEOBPA3OBATEJIBHOE VUPEXIEHUE
CPEJHAA OBIIEOBPA3OBATEJIBHASA HIKOJIA Ne 49 r. TOMCKA

Paccmotpeno
Ha 3acenanun MO
pykoBojutesns MO

3.J1. CepadunoBuu
[Tporokos Nel

ot «30 » aBrycra 2024 r.

CornacoBaHo
3aMEeCTUTENb JUPEKTOpa
110 HAYYHO-METOANYECKOU
pabote

O.U. Hazaposa
[Iporokou Nel
oT «31» aBrycra 2024 r.

Yr1Bepxaaro
mupexkrtop MBOY COILl Ned49

Ked

T.A.IlpynaukoBa
npuxa3 Ne82
oT «31» aBrycra 2024 r

PABOYASA ITPOTPAMMA

yueOHOoro npeamera «@u3suka
st ooygaromuxcst 10 — 11 xmaccos

(yriyOseHHBIH YpOBCHb)

Tomcek 2024



MNOACHUTEJIbHAS 3AIINCKA
PaGouass mporpamma mo «®Pusmka 10-11 kmaccel» cOCTaBiIeHa B COOTBETCTBUU CO CICIYIOIIHMH
JOKYMEHTaMHu:

1. @enepanbHblii 3akoH oT 29.12.2012 Ne 273-®3 «O6 obpazoBanun B Poccuiickoii
denepanun».

2. [Tpuka3 Munnpocsemenus Poccun ot 31.05.2021 Ne 287 «O06 yrBepkaeHUN
(denepasbHOTO TOCYIapCTBEHHOTO 00Pa30BATEIHLHOrO CTaHIApTa OCHOBHOTO 0O0IIero oOpasoBaHus» (B
pen. IlpukazoB Munmnpocsemnierust Poccun ot 18.07.2022 N 568, ot 08.11.2022 N 955).

3. [Ipuka3z Munnpocseuienust Poccuu ot 18.05.2023 Ne 370 «O0 yrBEepxaeHUU
(benepanpHOI 06pa30BaTEIBHOM IPOrPaMMbI OCHOBHOTO O0IIIEro 00pa3oBaHUsD.
4. [Ipuka3 MunucrepcrBa npocsemenus Poccuiickoit ®enepaunu ot 24.11.2022 Ne 1025

«O06 yrBepxkaeHnu (eneparbHON aZalTUPOBAHHON 00pa3oBaTENBHON MPOTrpaMMbI OCHOBHOTO OOIIETO
o0pa3zoBaHus I 00yUArOIIUXCS ¢ OTPaHUYEHHBIMH BO3MOKHOCTSMH 3710POBBS.

o. [TocranoBnenue I’ TaBHOTO roCyAapCTBEHHOTO CAaHUTAPHOIO Bpaya Poccuiickon
®enepannu ot 28.09.2020 Ne 28 «O6 yrBepxkaenuu caHuTapusix npasui CII 2.4.3648-20 «CanutapHo-
SIMUAECMHUOJIOTNYCCKUEC Tp€6OBaHI/I$I K OpraHu3aiysaM BOCIIUTAHUA U 06y‘I€HI/I$I, OTJbIXa U O3JOPOBJICHUSA
neteit u mostoaexm» (BMecte ¢ «CII 2.4.3648-20. CanutapHbie MpaBUIIA...»).

6. [Tonoxenue o padboueit mporpamme MbBOY COILI Ne49 r.Tomcka.
7. VYueOusiit mman MBOY COII Ne49 r.Tomcka.
8. Kanennapusiii yue6nsii rpaduk MBOY COII Ne49 r.Tomcka. Ha 2023 -2024 yueOHBIIA

ro/JI.

[Iporpamma mo ¢usmke Ha ypoBHE cpeaHero ooOumiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHU U TpeOoBaHUII K pe3yiabTaTaM OCBOEHHS OCHOBHOM 0O0Opa30BaTelbHOM IpPOrpaMMbl,
npeacraBieHHbx B ®I'OC COO, a Taxke ¢ yuéroM deaepanbHOil pabodeil mporpaMMbl BOCTIUTAHHS U
Konuenuun mnpenonaBanus y4yeObHoro mpenMera «®Pusnka» B 00pa3oBaTeNbHBIX OpraHU3alMIX
Poccuiickoit denepariu, peaausyronux OCHOBHbIE 00pa30BaTelIbHBIC TPOTPAMMBI.

[Iporpamma mo ¢u3uke ompenensieT 00s3aTeNbHOE NPEIMETHOE COJIEp)KaHHE, YCTaHABJIUBACT
PEKOMEHAYEMYIO TMOCIIEOBATEIbHOCTh HM3YyYEHUS T€M U pa3fesioB ydyeOHOro ImpeaMera c Yy4ETOM
MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO Mpoliecca, BO3PaCTHBIX 0COOCHHOCTEH
oOyuatontuxcd. [Iporpamma no ¢usuke na€t mpeacraBieHue O LESAX, COACPKAHUM, OOIIel cTpaTeruu
oOyueHusi, BOCIUTAHUS U Pa3BUTHS OOYdYaIOIIUMXCS CpelcTBaMU ydeOHoro mpeamera «Dusmuka» Ha
yIIIyOJIEHHOM YpOBHE.

W3yuenne kypca  ¢u3uku  yrayOlnEHHOrO  ypOBHS — MMO3BOJISIET  pealu3oBaTh  3aJayu
npodeccuoHaIbHOM OpHEeHTAllUM, HANpaBlI€HO Ha CO3JaHHE YCJIOBUW Uil MPOSIBICHUS CBOUX
MHTEJUJIEKTYaTbHBIX U TBOPYECKUX CIIOCOOHOCTEH Ka)IbIM OOYyYaromIMMCs, KOTOpble HEOOXOIUMBI s
MIPOJIOJKEHHSI 00pa30BaHMsl B OpraHu3anusax NpodecCHOHaILHOTO0 00pa30BaHus M0 Pa3IMYHBIM (PU3UKO-
TEXHUYECKUM U UH)KEHEPHBIM CIELUATBHOCTSIM.

B nporpamme mo ¢usuke onpeaensorcs MiIaHUpyeMble pe3yabTaThl OCBOCHHUS Kypca (pU3MKU Ha
yYpOBHE CpeHero o01ero o0pa3oBaHus: INYHOCTHbIEC, METaNIPeIMETHBIC, IIPEAMETHbIE (Ha YTIyOIEHHOM
ypoBHe). HayuHo-MeTonon0rnyeckoii OCHOBOM JUIst pa3paboTKM TpeOOBaHUIl K JIMYHOCTHBIM,
MeTanpeIMETHBIM U MPEIMETHBIM pe3yJbTaTaM OOYYaIOLIMXCsl, OCBOMBIIUX MPOrpaMMy MO (QH3UKe Ha
YPOBHE cpeaHero oOriero oOpa3oBaHus Ha YIIyOJIEHHOM YpOBHE, SIBJISETCS CUCTEMHO-/AEATEIbHOCTHBIN
MOAXOI.

IIporpamma no ¢usuke BKIOYAET:

IUTAaHUPYEMbIE PE3yJIbTaThl OCBOGHUs Kypca (HM3UKM Ha YrIyOJEHHOM YpOBHE, B TOM YHCIE
MIpeIMETHBIE PEe3YNbTaThl IO TOAaM OOyUEeHHUS;

coJiepkaHue yueOHoro npeamera «Pu3ukay 1o rojam oOydeHus.

[Iporpamma mo (u3uke MMEET NMPUMEPHBIM XapakTep W MOXKET OBITh HCIOJIb30BaHA YUUTEISIMHU
(U3UKU A1 COCTABICHHSI CBOMX pab0OUMX MPOTPaMM.



[Iporpamma 1o ¢u3MKe HE CKOBBIBA€T TBOPYECKYIO WHUIMATHUBY YUYHMTEIEH M TNPEAOCTABISCT
BO3MOKHOCTH UISl peali3aliii Pa3IMYHBIX METOJAWYECKHUX TMOJIXOJ0B K TMPENoJaBaHvi0 (HU3UKH Ha
yrIIyOJaEHHOM YPOBHE MPH YCIOBHH COXpaHEHHsI 0053aTeIbHOM YacTh coJep KaHus Kypca.

du3nKa Kak Hayka O Haumbosee OOIMX 3aKOHAX NPUPOJIBI, BBICTYNAass B KayecTBE Y4EOHOTO
IpeIMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIM BKJIAJ] B CHCTEMY 3HAaHUH 00 OKpPYKAIOILEM MHUDPE.
HIkonbHBI Kypc (HU3UKH — CHCTEMOOOpa3yIOUINi sl €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB,
MTOCKOJIBKY (PM3UYCCKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB M SIBJICHUHN, H3y9aeMbIX XUMHUEH, OMOJIOTHEH,
¢busnueckoit reorpadueii u acrpoHomueii. Vcrosib30BaHNe U aKTUBHOE MPUMEHEHHE (PHU3UUECKUX 3HAHUHT
OTIPENICNTNIIO XapakTep ©u OypHOE pa3BUTHE pPa3HOOOPAa3HBIX TEXHOJOTHH B cdepe SHEPreTUKH,
TpaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIyYE€HUSI HOBBIX MaTe€pHalioB C 3a/JlaHHbIMM CcBoicTBamu. M3yueHue
(GU3MKM BHOCHT OCHOBHOW BKJaX B (OPMHUPOBAHUE E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyyaromerocsi, B GOpMUpOBaHUE YMEHUH MPUMEHATh HAYYHBIA METO]I TO3HAHUS MIPH BBHIIOJTHEHUH UMH
Y4€OHBIX HCCIICIOBAHUMN.

B ocHoBY kypca (u3MKN Ha ypoBHE CpelHero oomero oOpa3oBaHUs MOJIOKEH Pl UJIeH, KOTOpbIE
MO>KHO paccMaTpUBaTh KaK MPUHLHUIIBI €M0 NOCTPOEHUSI.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEH KypC SBIJISIETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COJIEP)KUT MaTepuan W3 BceX pas3fenoB (U3MKM, BKIIOYAET KaK BOMIPOCHl KJIACCHUYECKOHM, Tak U
COBPEMEHHOU (PU3UKH.

Hoea zenmepanuzayuu. B cooTBeTcTBUM C HeW Mmarepuan Kypca (GU3UKH OObEIUHEH BOKPYT
¢uznueckux Teopuil. Bemymum B Kypce sBisercs (OPMUPOBAHUE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSX MaTepuH, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzanus mnpeanosaraeT MCHOJIb30BaHUE T'yMaHUTAPHOIO
MoTeHIMana (pU3NUYECKON HayKu, OCMBICTICHHE CBS3M Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIIECTBA, a TAKXKe
C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M 3KOJIOTMUECKUMHU ITpoOIeMaMu.

Hoea npuknaonoii nanpasnennocmu. Kypc ¢usuku yrioyOn€HHOTO YpOBHS TMpeAroJiaract
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHYECKHX U TEXHOJIOTMYECKUX MPHIIOKEHUN U3YYEHHBIX TEOPHM U
3akoHOB. [Ipu 3TOM paccmaTpuBalOTCS Ha YpOBHE OOIIMX MPEICTABICHUNA U COBPEMEHHbIE TEXHUYECKUE
YCTPOMCTBA, U TEXHOJIOTUH.

Hoea 3konozuzayuu peanusyercst IOCpPEeICTBOM BBEACHUS 3JIEMEHTOB COACPKAHUS, MOCBSIIEHHBIX
9KOJIOTHYECKUM IMpoOJieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C PA3BUTHEM TE€XHUKH U TEXHOJIOTUH, a
Takke 00CyKIeHHsI MPOOIEM PallMOHATILHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTUYECKOM O€30MTaCHOCTH.

OcBoeHme coaepKaHusi MPOrpaMMbl O (QHU3UKE JOJDKHO OBITh TOCTPOEGHO Ha MPUHIUIAX
CUCTEMHO-AEATEIbHOCTHOTO moaxonaa. Jns ¢usumku peanusanus STHUX MPUHIMIOB Oa3upyercs Ha
HCIOJIb30BAHUU CaMOCTOSITEIBHOTO JKCIEPUMEHTa KaK IMOCTOSHHO JIeHCTBYIOLIEro (akropa y4eOHOTo
npouecca. [ yrnyOoa€HHOTro ypoBHS — 3TO CUCTEMa CaMOCTOSTEIbHOIO YYEHUYECKOTO IKCIIEPUMEHTA,
BKJIIOUAIONIET0 (DpOHTANIbHBIE YYCHHMUECKHUE OIBITHI MPU U3YUYEHHWU HOBOTO Marepuana, J1adopaTopHbIE
paboTel M paboThl mpakTHKyMa. [Ipy 3TOM BO3MOXHBI JBa crnocoba peanuzanuu (U3NYECKOTO
MpakTUKyMa. B mepBoM ciiyyae mpakTUkKyM mpoBojauTcs nu6o B koHiue 10 u 11 kiaccos, aubo mocie
MIEPBOTO M BTOPOTO MOJYTOJMI B KaXJIOM U3 ATUX KiaccoB. BTopoii cmoco® — 310 mHTEerpamms padoT
IPAKTUKyMa B CHCTEMY JIaDOpaTOpHBIX pabOT, KOTOpble MPOBOJATCS B MpOLIECCe W3Yy4EHHs pasjena
(remsr). [Ipu 3ToM Moz paboTamu NpakTUKyMa IMOHMUMAETCSl CaMOCTOSTENIHOE HMCCIE0BAHUE, KOTOPOe
IIPOBOJIUTCS 10 PYKOBOJICTBY CBEPHYTOT0, 0000LIEHHOr0 BUIa O€3 MOIIaroBOi HHCTPYKINU.

B mporpamme mno ¢usuke cucreMa Y4EHHYECKOIO OSKCIIEpUMEHTa, JabopaTOpHBIX paboT H
IPAaKTUKyMa TpEeACTaBIeHa €IUHBIM IepeyHeM. BbIOOp TeMmMaTuku JUIsl 3TUX BUAOB YUYEHHUYECKUX
MPAKTUYECKUX padoT OCYIIECTBISETCS YYaCTHMKaMHM OOpa3oBaTEeNBHOIO Ipoliecca HCXOId U3
0COOEHHOCTEH MOYPOUHOTrO TUIAHUPOBAHMS U OCHAIIeHUsl KabuHeTa ¢usuku. [Ipu sToM obecnieunBaeTcs
OBJIaZiecHue OOy4aroIMMUCS YMEHUSMHU IPOBOAUTH MpPSIMble U KOCBEHHbBIE M3MEPEHUs, UCCIICAOBaHMS
3aBUCUMOCTEH (PU3MUECKUX BEIIMYMH U MIOCTAHOBKY OIBITOB MO MPOBEPKE MPEATIOKEHHBIX THIIOTE3.

bonpiioe BHUMaHME YAEHAETCS PELICHMIO PAacYETHBIX M KAauyeCTBEHHBIX 3amad. Ilpum stom i
pacu€THBIX 33/a4 NMPHOPUTETOM SBIIIOTCS 33/Ja4M C SIBHO 33JaHHOW M HESBHO 3aJaHHOW (hU3MUecKoit



MO/IENbIO, MO3BOJISIOMINE MPUMEHTh W3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena
Kypca, TaKk ¥ HUHTETpUPYs NPUMEHEHHE 3HAHUM M3 pPa3HbIX pa3aenoB. [l KadecTBEHHBIX 3a/ad
MPUOPUTETOM SIBJISIFOTCA 33JaHUSl HA OOBSICHEHUE/TIPEICKa3aHUue MPOTCKaHUA (U3MUECKUX SIBICHHH H
MIPOIIECCOB B OKPYKAIOIICH KU3HU, TpeOyroue BbIO0pa (GPU3NUECKON MOJENN sl CUTYallud MPAaKTUKO -
OpPUEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBum ¢ TpeboBanusimu ®I'OC COO k MarepualibHO-TEXHUYECKOMY O00ECIEUYCHUIO
y4e0HOTO mporecca Kype (Gu3uku yriryOoja€HHOTro ypOBHS Ha YpOBHE CPEIHEro o0IIero oOpa3oBaHUS
JOJDKEH U3y4daThCsl B YCIOBUSX MpEIMETHOro KaOuHeta. B kaOuHere (u3uKu JOKHO OBITH
HeoOxoauMoe JabopaTopHOE O0OPYIOBAaHHE Ul BBIMOJHEHHs YKa3aHHBIX B Iporpamme o (Qusuke
YUEHHUYECKUX OIBITOB, Ja0OpaTOpHBIX paboT M padoT MpakTHKyMa, a TakKe JEMOHCTPAIMOHHOE
obopyioBaHue.

JleMoHCTpamoHHOe 000pyaoBaHue (OPMHUPYETCS] B COOTBETCTBHM C NMPUHIMIIOM MUHHMAJIbHON
JOCTAaTOYHOCTH W O00ECIeUMBACT TOCTAHOBKY IEPEUMCIIEHHBIX B IMPOrpaMMe 1O (DU3HMKE KITFOYEBBIX
JEMOHCTpAIlMid Uil HMCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M  TIPOIECCOB, OMIMPHYECKHX H
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MMPHUMEHEHHIH.

JlaGoparopHoe 00OpynOBaHHE JUIsI YYEHHUYECKHX IPAKTUYECKHMX paboT (opMupyeTrcst B BUIE
TEMaTHYECKHX KOMILJIEKTOB M 00ECIeunBaeTcss B pacyére OJHOTO KOMILIEKTa Ha JIBYX OOYYarOUIHXCS.
Temarndeckne KOMIUIEKTHI J1a00OPaTOPHOTO 000PYIOBAHUS JOJDKHBI OBITH IOCTPOCHBI Ha KOMIUIEKCHOM
WCTIOJIb30BAHNH aHAJOTOBBIX M MU(POBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B
BHJIE ITU(PPOBBIX JTa00paTOpuil.

OCHOBHBIMH LEJISIMU U3y4eHUs (PU3UKH B 00I1eM 00pa30BaHUM SIBIISIOTCS:

dbopmMupoBaHHEe HWHTEpeca W CTPEMIICHHs] OOYJalOIMXCs K HAyYHOMY H3YYCHHIO TIPHPOJIBI,
pa3BUTHE WX WHTEIUICKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE INPEJICTABICHUM O HAYYHOM METOJE MO3HaHHs U (POPMUPOBAHHME HCCIIEAOBATENBCKOTO
OTHOILIEHMSI K OKPYKAIOIIKUM SIBJICHUSM;

(GopMupOBaHHE HAYYHOTO MHUPOBO33PEHMS KAK pe3yJbTaTa U3ydeHHsS OCHOB CTPOECHHUS MaTepUH U
(dbyHIaMEHTATBHBIX 3aKOHOB (DU3UKU;

(dopMupoBaHHE YMEHHH OOBACHATH SIBIECHUS C MCHOJb30BaHUEM (PM3NYECKUX 3HAHMHM U HAyYHBIX
JI0Ka3aTeNbCTB;

(dbopMupoBaHHE NPEACTABICHUNH O poJiM (U3UKU Ul Pa3BUTHS JPYrUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE IPEJCTABICHUM O BO3MOXHBIX cepax Oyayuied mpodeccHoHaIbHON AEATeNbHOCTH,
CBSI3aHHBIX C (PU3UKOM, IOArOTOBKA K JAaJbHENUIIEMY OOYUEHHIO B 3TOM HalpaBJICHUU.

JlocTikeHne 3THX Lelell oOecreunBaeTcsl pellieHueM CIeIyoUX 3a7ad B Ipolecce U3ydeHus
Kypca (pU3UKU Ha yPOBHE CPEAHEro o0Iero oopazoBaHus:

npuoOpeTeHne CUCTEMbI 3HAHUH 00 OOImHMX (HU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUSX,
BKJIFOYAsT MEXaHHUKY, MOJEKYISIpPHYIO (DU3HKY, 3JEKTPOJUMHAMUKY, KBAHTOBYIO (HU3UKY U DIEMEHTBI
acTpo(pHU3UKH;

(dbopMupoBaHUE YMEHHUI IPUMEHATh TEOPETUUECKUE 3HAHUSA JUIs OOBSCHEHUS (GU3NUECKUX SIBJICHUMN
B IIPUPO/JIE U JJIS IPUHSTHS NPAKTUUYECKUX PELICHUH B TOBCEAHEBHOM KHU3HH;

OCBOEHME CIIOCOOOB PELIeHUs pa3IMYHbIX 33Jau ¢ SBHO 33JaHHOW (u3nyeckol MoJeNblo, 3a1ad,
M0JIpa3yMEBAOIIMX CaMOCTOSTEIbHOE CO3aHne (PU3NUECKON MOJIeNH, aJleKBaTHOW yCIOBUAM 3ajlaudl, B
TOM YHCJIE 3a/1a4 WHXEHEPHOT'O XapaKTepa;

NOHUMaHUe (PU3NYECKUX OCHOB W TNPUHIMIIOB JIEHCTBUS TEXHUYECKUX YCTPOHCTB H
TEXHOJIOTHYECKUX MPOLIECCOB, X BIUSHUS Ha OKPYXKAIOILYIO CPeNy;

OBJIAZICHUE METOJaMU  CAMOCTOSITEJIbHOTO  IUIAHUPOBAHUS M MPOBEACHUS  (PU3MUYECKHX
HKCIEPUMEHTOB, aHAJU3a U UHTEPIpPETaluu WH(GOpPMAIMHU, OTPEAETICHUs JTOCTOBEPHOCTH IMOJYYEHHOTO
pe3yibTara;

CO3/IaHME YCIOBHUH JUIS  Pa3BUTUS YMEHMH IPOEKTHO-HCCIENOBATEIbCKOM, TBOPYECKOM
NeATeNbHOCTH;



pa3BuUTHE HHTEpeca K chepaM npoecCHOHATBHOM IeITeNbHOCTH, CBA3aHHOHN ¢ (PU3HUKOH.

B cootBerctBun ¢ TpeboBanusiMu PI'OC COO yrnyOGnéHHBIH YpOBEHb H3y4eHHUS y4eOHOTO
npeamera «®Pusnka» Ha ypOBHE cpefaHero oOmiero oOpa3oBaHUs BBIOMpacTcs OO0y4YaroIUMUCH,
TUTAHUPYIOIIUMU TPOJIOJKEHUE 00pa30BaHM MO CHEIUATBHOCTAM (PU3UKO -TEXHHUECKOTO PO QUL

Ha wusyuenune ¢usuku (yriyOn€HHBIM YpOBEHb) Ha YPOBHE CpPEOHEro oOmero oOpa3oBaHUS
otBoautcs 340 yacos: B 10 kinacce — 170 yacos (5 yacoB B Hegento), B 11 kimacce — 170 yacos (5 yacoB B
HEJIEIIO).

[Ipemnaraemerii B mporpamMMe 1o (HU3WKE MepedyeHb JabOpaTOPHBIX M TMPAKTHUYECKUX padboT
SBIISICTCSI PEKOMEHIOBAaHHBIM, YUMTENb AETIaeT BBHIOOP MPOBEACHUS J1a0OPaTOPHBIX pabOT M OMBITOB C
y4€TOM MHAMBUyaIbHBIX OCOOCHHOCTEN 00YyJaroInXCsl.

COJEP/KAHUE OBYYEHUA

10 KJIACC
Paszpnen 1. Hay4yHblil MeTOX O3HAHUS NPUPOABI.
®uzuka — ¢QyHIaMeHTalbHas Hayka o npupoge. HayuHblif MeToJ MO3HAHHUS U METOJIBI

UCCIIEeI0OBAaHUS PU3NYECKUX SBJICHUMH.

DKCIIepUMEHT U T€OpHs B IIpOLecce NMO3HaHus pupoibl. HabmoneHne u skcriepuMeHT B (pU3MKE.

CriocoObl n3MepeHus: PU3NUECKUX BEIMYMH (aHAJIOTOBbIE U LIU(PPOBBIE U3MEPUTENBHbBIE PUOOPHI,
KOMITbIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocT u3mMepeHuit Gpuznyeckux BeINUrH (a0COTIOTHAS U OTHOCUTEIIbHAS).

MonenupoBanue (puU3NUeCKUX SBJIEHUN U MPOLECCOB (MaTepuaibHasl TOYKa, aOCOJIOTHO TBEPIOE
TeJ0, UJlealIbHas KUAKOCTh, UICANIbHBIN a3, TOUeUHbIN 3apan). ['unoresa. @u3ndeckuil 3aKOH, TpaHULIbI
€ro NpUMEHUMOCTH. Pu3ndecKas TEOpHs.

Ponbs u mecTo pu3uku B GopMHUpOBaHNN COBPEMEHHON HAYYHOW KapTHHBI MHUPA, B MPAKTHYCCKOM
NEeITENbHOCTH JTIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomut, npaKmuKym.

W3mepenune cuibl TOKa W HANpsDKEHHS B LIENH MOCTOSHHOTO TOKA IPU IOMOIIM AHAJIOTOBBIX H
UGPOBBIX U3MEPUTEIbHBIX IPUOOPOB.

3HaKOMCTBO ¢ IU(poBoil aboparopueit o ¢usuke. Ilpumepsl u3mepenust GU3NYECKUX BETUYUH
IIPY IOMOIIY KOMIIBIOTEPHBIX JATYUKOB.

Paznen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexaaundeckoe nBrkeHrne. OTHOCUTEILHOCTh MEXaHHMYECKOro ABkeHua. Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a7a9d MEXaHUKH.

Panuyc-BekTop MaTepualibHOM TOUKH, €0 MPOEKIUU Ha OCH CUCTEMbI KOOpAUHAT. Tpaekropus.

[lepemernienue, CKOPOCTh (CpPeHsIsE CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE MaTepUAIIbHOM
TOYKH, UX MPOEKIIMKM Ha OCH CUCTEMBI KoopAauHaT. CII0)KEHHE TTePEMEIICHUI U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JIBKEHHE. 3aBHUCHUMOCTb KOOPJUHAT,
CKOPOCTH, YCKOPEHUS U MYTH MaTepHAIbHON TOUKH OT BPEMEHU U UX TPaUKH.

CBoOoiHOE TajieHne. Y CKOpeHne CBOOOHOTO majeHus. JIBukeHune tena, OpOoIIeHHOTO MO YriioM
K TOPU30HTY. 3aBUCUMOCTb KOOPJHUHAT, CKOPOCTH M YCKOPEHHUSI MaTepUaIbHOW TOYKM OT BPEMEHH U MX
rpadukm.

KpuBosmueliHoe nBukeHue. JIBukeHHWe MaTepuanbHOM TOYKM 1O OKPY)KHOCTH. YTJOBas M
nuHeitHas ckopocTb. [lepron u yactora obpaienus. LleHTpocTpeMuTenbHOE (HOPMaIbHOE), KacaTelbHOE
(TaHreHIMAILHOE) U TIOJTHOE YCKOPEHHE MaTepHAIbHON TOUKH.

TexHnueckre YCTpOWCTBA M TEXHOJOTMYECKHE MPOIECChl: CIUIOMETP, ABM)KEHUE CHAPSJIOB,
L[EMHBIE, IIeCTepEHYAThIC U PEMEHHBIE MTepeiadr, CKOPOCTHBIE JTHU(THI.

Jemoncmpayuu.



Mogenb cucteMbl OTCUETA, UILTFOCTPALIUS KWHEMATUYECKUX XapAKTEPUCTUK JIBUKCHUSI.

CriocoObl Hcce10BaHus IBUKCHUH.

Wnmroctpanust npeenbHoro nepexoaa U n3MepeHre MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanme IBUKCHHI C UCTIOIH30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue nBuxeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpagnenue ckopocTH npy IBUKEHUHU IO OKPY>KHOCTH.

[IpeoOpazoBanme YriI0BOH CKOPOCTH B PEAYKTOPE.

CpaBHeHHE MTyTEH, TPACKTOPUA, CKOPOCTEH BIKEHUSI OJTHOTO M TOTO K€ TeJla B Pa3HbIX CHCTEMax
OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomel, npaKkmuxym.

N3ydyeHre HepaBHOMEPHOTO JBUKEHUSI C LIENIbIO ONPE/IENICHUS] MTHOBEHHON CKOPOCTH.

N3mepenue yckopeHHsT MpU NPSIMOJUHEHHOM PAaBHOYCKOPEHHOM JBHKEHUU 110 HAKIOHHOU
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBIKEHUU.

N3mepenue yckopeHHs CBOOOJHOrO TMajeHHsl (PEeKOMEHJIOBAHO UCIOJb30BaHUE IUPPOBOI
nabopaTopun).

W3ydyenne nBuKeHHS Tena, OpOLIEHHOrO TOpU3OHTaldbHO. IIpoBepka rumoTe3sl 0 MPAMOi
MIPOMOPLIMOHAIBHOM 3aBUCUMOCTH MEX]y JAIbHOCTBIO TOJIETa U HAYaJIbHOM CKOPOCTHIO Tea.

W3ydeHue ABuKEHHs TeJa 10 OKPY>KHOCTH C MTOCTOSIHHOW MO MOYIIIO CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH NIEpUOAa 00palieHnsi KOHHYECKOTo MasiTHUKA OT €ro IMapamMeTpoB.

Tema 2. /lunamuxa.

[IepBbiii 3akoH HproroHa. MHeprmanbHble cHCTeMBl OTCYé€TA. [IpUHIMIT OTHOCUTENBHOCTH
lanunes. HennepuuanbHble CUCTEMBI OTCUETA (OTIpeACTICHUE, IPUMEDBI).

Macca tena. Cuna. [IpuHIMn cynepno3uivuy cui.

Bropoii 3akon HeloTOHA 1J11 MaTepuaIbHON TOUKH.

Tpetuii 3akoH HploTOHA 1719 MaTepUaibHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHUS. DKBUBAICHTHOCTh I'PABUTALIMIOHHOW M HHEPTHOM MaCCHI.

Cuna TsxecTH. 3aBUCUMOCTb YCKOPEHHSI CBOOOJHOIO MaJE€HUs OT BBICOTHI HaJ MOBEPXHOCTHIO
IUTAHETHl U OT reorpaduueckoi mupoThl. [IBmkeHrne HeOECHBIX Tell M MX CIIYTHUKOB. 3akoHbl Kemnepa.
[IepBas kocmMuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBXKyIIErocs ¢ yCKOPEHHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHUs CKOJNbKEHUSA U cuia TpeHus nokos. Koaddumuent
TpeHus. Cuiia CONpPOTUBIIEHUS MPU JABUKEHUU TeJa B KUJIKOCTU WIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTHU
OTHOCHUTEIILHOTO JIBUKEHUS.

HaBnenue. ['uapocrarnueckoe nasinenue. Cuna Apxumena.

TexHuueckne  yCTpPOMCTBA W TEXHOJOTMYECKHME  MPOLECChl:  MOAIIMIHHUKH, JABUKEHHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpauuu.

Habntonenue ABMKEHUS TEN B MHEPIHUATBHBIX M HEMHEPIMATBHBIX CHCTEMAaX OTCUETA.

[IpuHUIKIT OTHOCUTENBHOCTH.

Kauenne nByxX HUIMHAPOB WM IIAPOB Pa3HOM MAaCChl C OJJMHAKOBBIM YCKOPEHHUEM OTHOCHTEIBHO
HEUHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME paBHOJICHCTBYIOUIEH MPHIOKEHHBIX K TEIy CUJI C MPOU3BEACHUEM MAaccChl Tela Ha €ro
YCKOPEHHE B UHEPIIMAIBHONU CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIOIIUX B PE3YJbTAaTe B3aUMOICHCTBUS TEIL.

N3mepenune macc 1o B3auMoIeHCTBUIO.

HesecomocTs.

Bec tena npu yckopeHHOM MOABEME U MA/ICHUU.

[lenTpoOeKHbIE MEXaHU3MBI.



CpaBHEHHE CUJI TPEHUS TIOKOS, KAUEHUS U CKOJIb)KEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomel, npakmuxym.

W3mepeHne paBHOICHCTBYIOIIEH CHUJI IPU IBUKEHUHU OpyCKa 110 HAKJIOHHOH IIIOCKOCTH.

[IpoBepka rumoTe3bl 0 HE3aBHCUMOCTH BPEMEHH JIBMIKECHHUsI OpyCKa MO HAKJIOHHOW IIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B IPYXHUHE M PE3NHOBOM 00pasiie, OT
ux aedopmanuu.

N3ydeHnne nBUKEHMSI CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepe3 JErkuii OIoK.

W3mepenne kodpduiimenTa TpeHus 1Mo BeIUYKHE yriioBoro kodddumuenta 3aBucumoct Fp(N).

HccnenoBanue ABM)KEHUS Opycka MO HAaKJIOHHOW IIJIOCKOCTH C MEPEMEHHBIM KO3((UIHUEHTOM
TpEHHUS.

N3yueHue nBuKEeHMsSI Ipy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AoGcomoTHO TBEp0€e Temno. [locTynaTenbHOEe U BpamaTesibHOE ABMKEHUE TBEPAOTO Teima. MOMEHT
CHJIBI OTHOCHUTENIbHO Oocu BpaieHud. [lnedo cuibl. CroxkeHue cui, NMPUIOKEHHBIX K TBEPIOMY Tely.
enTp TsKECTH TENA.

VYcnoBust paBHOBECUS TBEPAOIO TeEA.

YcroitunBoe, HEYCTOMUNBOE, O€3pa3InuyHOE PAaBHOBECHE.

TexHnueckre yCTpOHWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHIUTEWH, CTPOMTEIBHBIM KpaH,
peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHSI.

Yuenuueckuit sxkcnepumenm, nadbopamopmuvie pabomot, npaKmuKym.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TENA, UMEIOLIETO OCh BPALLICHHUS.

KoHcTpynpoBanue KpOHIITEHHOB U Pacy€T CUJI YIIPYTOCTH.

N3yuenue ycToMUMBOCTH TBEPAOTO TEJIA, UMEIOIIErO IUIOMIA/(b ONIOPHI.

Tema 4. 3akonvl coXpanenus 6 MexaHuke.

NMnynbc maTepuaibHOM TOYKH, CHUCTEMbBl MaTepHalbHbIX To4deK. LleHTp Macc cucremsl
MaTepuaibHbIX TOUeK. Teopema 0 IBUKEHHUHU LIEHTpa Macc.

NMnynbC CUIIbl M1 U3BMEHEHUE UMITYJIbCa TENA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE nBMKEHUE.

MoMeHT umIyibca MarepuaabHOM TOUukM. [IpencraBieHue 0 COXpaHEHMH MOMEHTa MMITYJIbCA B
LEHTPAIbHBIX MOJISIX.

PaGora cunel Ha ManoM W Ha KOHEYHOM mepemerieHuu. ['paduueckoe mpencraBieHue padOTHI
CHUJIBL.

MOoOITHOCTE CHJIBI.

Kunernueckas sHeprusi mMaTepuaibHOW TOUkH. TeopemMa 00 M3MEHEHHMHM KUHETHUYECKON IHEpPrHU
MaTepHUAILHOU TOUKH.

IloTeHumanpHbple M HEeNoOTeHUUaNbHbIE cuilbl. [loTeHnnanbHas sHeprus. IloreHnumanbHas >HEprus
yrpyro JepopMUpoBaHHOHN NpyxuHbl. [loTeHIManbHas HEprus Tena B OJHOPOJHOM I'PAaBUTALIMOHHOM
noJie. [loTeHnnanbHas SHEPTUs Tea B IPABUTALMOHHOM MOJIE€ OJHOPOJAHOTO IIapa (BHYTPU U BHE 1Iapa).
Bropas kocMHuueckas CKOpocTb. TpPeThsi KOCMUUYECKAs: CKOPOCTb.

CBs3b pabOTHl HEMOTEHIHUATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW SHEPIUU CUCTEMBI Tel. 3aKOH
COXPAHEHHUSI MEXaHUUYECKOHN SHEPTHH.

VYnpyrue u Heynpyrue CTOIKHOBEHHMSL.

VYpaBHeHnue bepHymiu a8 uAeanbHOM JKMAKOCTH KAk  CIEACTBHE 3aKOHA COXpaHEHUs
MEXaHWYECKOH HEPTUH.



TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: JIBWKEHHME DPAaKET, BOJOMET, KOIIED,
NPYKUHHBIA THCTOJIET, TUPOCKOTI, (PUTYPHOE KaTaHHE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHMs UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

H3Mepenne MOITHOCTH CHUJIBI.

W3meHeHue sHEpruM Teja Npu COBEPIIEHUN PabOThI.

B3anMHuble npeBpaleHdsi KWHETUYECKOM M IMOTEHINAIbHON HEPruil U JEUCTBUU HA TEJIO CHIIBI
TSPKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue dHepruu npy cBOOOHOM Ia/ICHUN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, nPAKmMuKym.

N3mepenue umnyinpca Tena no TOpMO3HOMY IIYTH.

N3mepenue cuiibl TATM, CKOPOCTH MOJIENH AIEKTPOMOOUIISI U MOIHOCTH CUJIBI TSTH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA TEJla C UMITYIbCOM CHJIBL.

HccnenoBanue coxpaHeHUsI HMITYJIbCA IIPH YIPYTOM B3aUMOJICHCTBHH.

N3mepeHne KNHETUYECKOW SHEPTUH TeJla II0 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUS TOTEHIINATIbHON SHEPruu NMPYKUHBI ¢ pabOTON CHIIBI TPEHUSL.

Omnpenenenre pabOThI CHIIBI TPEHUS MPU ABMXKEHUH TeJla M0 HaKJIOHHON TJIOCKOCTH.

Paznea 3. MouekyasipHas ¢pusuka 1 TepMOJIMHAMHUKA.

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYECKOT MeopU.

OcHOBHBIE TOJIOKEHHUS MOJIEKyIsspHO-kuHeTH4Yeckoi teopuu (MKT), ux ombiTHoe 060CHOBaHME.
Hudody3us. bpoyHoBckoe nBmwkeHHe. XapakTep [BHKEHUS M B3aMMOJCHCTBMSI YacTHIl BEIIECTBA.
Mopnenu cTpoeHus Ta30B, )KUAKOCTEH U TBEPABIX TNl U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX
Moeneit. Macca u pa3mepsl MoJiekyi (aromoB). KommmuectBo Bemecta. [locTostHHas ABoraapo.

TennoBoe paBHOBecue. TemmepaTrypa u criocoOsl €€ n3mepenus. [llkana temmneparyp Llenbcus.

Mogenp wnaeanbHOro rasa B MOJIEKYJISIPHO-KMHETUYECKOM TEOPUHU: YaCTHULBI Ta3a JABUXKYTCS
XA0THYECKH U HE B3aUMOJEHCTBYIOT APYT C IPYIOM.

l'azoBbie 3akoHBl. YpaBHeHHe MenneneeBa—Knamnelipona. AOcosfoTHas Temmeparypa (Imkaia
temrieparyp KenbBuna). 3akon JlansTona. M3onpouecchl B naeaqbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe npeacraBiieHne U30MPOIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b MEXIy JaBJICHHEM M CpEAHEH KUHETUYECKOM SHEepruer NOoCTyNaTelIbHOrO TEII0BOrO
JBUKCHHSI MOJIEKYJ HJCAIbHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYISPHO-KHUHETUYECKOW TEOpHH
UJIeabHOTO Ta3a).

CBsi3p aOCONIOTHOW TeMIlepaTypbl TEPMOAMHAMUYECKON CHCTEMBI CO CpelHEell KHHETHYEeCKOM
SHEPrueu NoCTyNnaTesbHOro TEIIOBOTO JBUKEHUS €€ YacTHII.

Texuuueckue YCTPOﬁCTBa N TCXHOJIOTHYCCKHUEC IIPOLCCChbI: TCPMOMCETD, 6ap0MeTp, MOJIYYCHHUC
HaHOMAaTCpHUaJIOB.

Hemoncmpauuu.

Mopenu IBUXEHUST YaCTHUI] BEMIECTBA.

Monens OpOYHOBCKOTO JIBUKEHHUSI.

Buneoponuk ¢ 3amuceio peabHOTO OPOYHOBCKOTO JIBUYKEHUSI.
Juddys3us sxuakocreit.

Mogens onbita [lITepHa.

[Iputsxenne MOJIEeKyI.

Moeny KpUCTaUIMYECKUX PEIIETOK.

Habmronenue u viccneoBaHue U30MPOIIECCOB.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomul, NPAKMUKYM.

HccnenoBanue mpoiiecca yCTaHOBICHHS TEINIOBOTO PAaBHOBECHSI MPU TETIOOOMEHE MEKIY ropsdeit
U XOJIOIHOM BOJIOH.



W3ydeHne  M30TEpPMHUYECKOTO  Mporecca  (PEKOMEHJOBAHO  HCHOJB30BaHHME  IU(PPOBOIA
naboparopun).

N3ydenune n30XopHOTO mpouecca.

N3yuenne n3ob6apHoro mpouecca.

[IpoBepka ypaBHEHUSI COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonunamuueckas (TJZl) cucrema. 3amaHue BHEIIHUX YCIOBUM MJisi TEPMOJAMHAMHYECKOM
cucteMbl. BHeniHMe 1 BHyTpeHHUE napaMeTphl. [lapameTpbl TepMOAMHAMUYECKON CUCTEMBI KaK CpeIHUE
3HAYEHMS BEJIMYHUH, ONTUCHIBAIONINX €€ COCTOSTHUE HA MUKPOCKOITUYECKOM YPOBHE.

HyneBoe Hauwano TtepmoaunamMuku. CaMONpPOU3BOJIbHAS —peJIakcalusi TePMOIUHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mogenb uaeanbHOrO rasa B TEPMOJIMHAMHUKE — CHUCTEMa YpaBHEHHUI: ypaBHeHHE MeHpeneeBa—
Kitanelipona v BbIpa)K€HHUE 711 BHYTPEHHEH DHEPTHUH. YCJIOBHS NPUMEHHMOCTH ITOW MOJENIN: HU3Kas
KOHIICHTPAIIUS YacCTHIl, BRICOKHE TeMIepaTypbl. BelpakeHune isi BHYTPEHHEH DHEPTrUu OJHOATOMHOTO
UJIeaIbHOTO Ta3a.

KBasucrarnueckue u HeCTaTHYECKUE TTPOLIECCHI.

DOneMeHTapHas paboTa B TepMoJaWHaMuKe. Beruucienune paboTel mo rpaduky mpoiecca Ha pV-
JTUarpaMme.

Tennonepenada kak crmoco0 M3MEHEHHUS] BHYTPEHHEH HEPTrUU TEPMOJIUHAMHYECKON CHUCTEMBI 0€3
coBepiieHus padboThl. KOHBEKIHS, TEMIOMPOBOHOCTD, U3ITy4CHHE.

KomuuectBo Temmotel. TenmnmoéMKOCTh Tena. YenbHas M MOJISIpHAs TEIUIOEMKOCTH BEIIECTBA.
VpaBHenue Mailepa. YaenpHash TEIUIOTa CrOpaHHs TOIUIMBA. Pacu€r KoJiMyecTBa TEIJIOTHI IPH
tertonepenaye. [lonstue 06 aguadbarHoM mporiecce.

[TepBrIit 3ak0H TepMoauHAMHUKU. BHyTpeHHss sHeprus. KomnuecTBo TermmoTel M paboTa Kak MephI
W3MEHEHUs BHYTPEHHEN SHEPTrUU TEPMOINHAMHYECKOW CHCTEMBI.

BTopoil 3akOH TEpMOJMHAMHMKH JII PAaBHOBECHBIX ITPOIIECCOB: 4YEpe3 3aJaHHOE PaBHOBECHOE
COCTOSSHUE TEPMOJMHAMHYECKOW CHCTEMbl IPOXOAMT €AMHCTBEHHas aauabaTta. AOCOIIOTHAs
TeMIneparypa.

BTtopoii 3aKk0oH TepMOAMHAMUKH JJI1 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO IE€peaTh TEIIOTY
oT Oojee XOJOJHOTO Tena K Oosee HarpetoMy Oe3 kommneHcanuu (Kimaysuyc). Heobpatumocts
MIPUPOIHBIX MTPOLIECCOB.

[Tpuniune! geiictBus TertoBbix MamuH. KIT/I.

MakcumanibHoe 3Hauenue KII. [{ukn Kapno.

OKOJIOTMYECKHE AaCHEKThl HCIOJIb30BAHMS TEIUIOBBIX JBUraTeneil. TemaoBoe 3arpsi3HEHHE
OKpYXarollen Cpebl.

TexHuueckne yCTpOMCTBA W TEXHOJOTMYECKHE MPOLIECCHI: XOJIOAWIbHUK, KOHAMIIMOHE,
TU3ENbHBIA M KapOIOpAaTOPHBIN JBUTATeNd, MapoBas TypOMHA, MOJyYEHUE CBEPXHH3KUX TEMIIeparyp,
YTWIH3aLUsl  «TEIUIOBBIX»  OTXOJOB C  HCIOJb30BAHMEM  TEIUIOBOTO  HAcoca,  yTUIW3alus
OMOOPraHNYECKOTO TOTLINBA JJISl BRIPAOOTKU «TETIJIOBOWM» U AIEKTPOIHEPTHH.

Jemoncmpayuu.

N3menenue temmnepatypsl pH aInadaTHYecKOM paclIupEHUH.

Bo3znymHoe orumso.

CpaBHeHME YIEIbHBIX TEIIOEMKOCTEHN BEIIECTB.

CrniocoObl I3MEHEHHSI BHYTPEHHEH SHEPTUU.

HccnenoBanue annabaTHOro mporecca.

KomnbroTepHbie MOJI€IM TETIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomul, npaKkmuKym.

N3mepenue yaenbHOM TEIIOEMKOCTH.

HccnenoBanue nmpoliecca OCThIBaHUS BEILIECTBA.

HccnenoBanue annabaTHOTO mpoIecca.



N3yuenue B3aUMOCBSI3U HEPTUU MEKMOJIEKYISIPHOIO B3aUMOJICHCTBUS U TEMIIEpaTyphbl KUTICHUS
KHUJIKOCTEH.

Tema 3. Azpecammuvie cocmoanun geujecmea. Dazoevie nepexoowl.

[TapooOpazoBanue u KoHeHCanws. VicapeHune u KuneHue. Y ieiabHas TerioTa napooOpa3oBaHusl.

Haceimennsle 1 HeHachlllleHHbIE Tapbl. KauecTBeHHass 3aBUCUMOCTbh IUIOTHOCTH U JAaBJICHHS
HACBHIIIEHHOTO Mapa OT TEMIEPaTypbl, UX HE3aBHCUMOCTh OT 00bEMa HACBHIIICHHOTO Mapa. 3aBUCHMOCTb
TeMIIEPaTyphl KUTICHUS OT JIABJICHUS B KUJIKOCTH.

BrnaxxHocTb Bo3myxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIAKHOCTb.

Tépmoe Ttemo. Kpucrammmueckne u amopdHbIC Tela. AHU30TPONHUS CBOWCTB KPHUCTAILIOB.
[TnaBnenue u KpucTayuM3anus. Y JelbHas TeIuioTa riaBneHus. CyOnumarus.

Hedopmanmu tBEpHOTO Tena. Pactspkenue m cxarme. Crnsur. Moayne FOnra. Ilpemen ynpyrux
nedopmarnuii.

TennoBoe pacmiupeHue KUIAKOCTEH W TBEPABIX Tel, OOBEMHOE M JIMHEWHOE pacIIupeHHE.
AHTapMOHHU3M TEIUJIOBBIX KOJICOAHUI YACTHI] BEIIECTBA KaK MPUYMHA TETUIOBOTO pacIIUpEHUs Tea (Ha
KaueCTBEHHOM YPOBHE).

[IpeoGpa3oBanue sHEPTUH B (Pa30BBIX MEpeXoax.

VYpaBHEeHHE TEIUIOBOTO OajiaHca.

[ToBepxHocTHOE HaTsDKeHHE. KoadDUuimeHT moBepXHOCTHOTO HATsHKeHHs. Kanusipabie sSBICHUSI.
JlaBiieHrE 1o MCKPUBJIEHHON MOBEPXHOCTHIO xuaKkocTu. @opmyna Jlammaca.

TexHudeckne yCTPOMCTBA M TEXHOJIOTHYECKHE TPOIECCHI: JKHJKHE KPHUCTALIBI, COBPEMECHHBIC
MaTepHuabl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBolicTBa HACHIIIEHHBIX TAPOB.

Kunenue. Kunenne npu noHM>XEHHOM JTaBJICHUU.

N3mepenue cuibl NOBEPXHOCTHOTO HATSKEHUSI.

OMnBITHI ¢ MBUIBHBIMHU IIJIEHKAMM.

CmaunBanue.

Kanwmnsipueie siBneHust.

Mopenu HEeHbIOTOHOBCKOM KM JIKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHus U MJIABJICHHS KPUCTAILIMYECKOTO BEILIECTBA.

Buasr nedopmaruii.

Hab6nronenue maneix aedopmariuii.

Yuenuueckuit skcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

N3yuenune 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEMH.

N3mepenue yaenbHOM TEIIOTHI IUIABJICHUS JIbJA.

N3yueHue cBOWCTB HACHIIEHHBIX IAPOB.

N3mepenue abCONIOTHOMN BIaKHOCTU BO3yXa U OIICHKA MAacChl TApOB B IOMEIICHHH.

N3mepenue kodpduiirienTa moBEpXHOCTHOTO HATHKEHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBucumMoctu AeGopMaiin pe3suHOBOT0 00pasiia OT MPUIIOKEHHON K HEMY CHIIBI.

Pa3nen 4. duekTpoanHaMuKaA.

Tema 1. dnekmpuueckoe none.

OnexTpu3ays Tea U e€ MposBICHUA. DJIEKTpUUECKUil 3aps. J[Ba BUIa JIEKTPUUECKUX 3apsoB.
[IpoBOHUKHN, AMANEKTPUKH U TOJYINPOBOAHUKU. ODJIEMEHTApHBIM AJIEKTPUUYECKUM 3apsii. 3aKkoH
COXpaHEHHUS AIIEKTPUUYECKOT0 3apsijia.

B3aumonetictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH KynoHa.

Onexrpuueckoe noie. Ero neiicTBrie Ha 31€KTPUUECKUE 3apsbl.



HanpsoxéaaocTts anekrpuueckoro nouist. [IpoOusit 3apsia. JIMHUM HanpsHKEHHOCTH IEKTPHUECKOTO
noJist. OJHOPOTHOE IEKTPUUECKOE I10JIE.

[loTeHIMANBHOCTD  AIIEKTPOCTATUYECKOTO MOJisl. Pa3HOCTh MOTEHUMANOB M HAaNpsKEHUE.
IloreHnmanpHas SHeprus 3apsia B dJICKTPOCTATHUECKOM moJie. IloTeHnuan 31eKkTpocTaTu4ecKoro moJis.
CBs13p  HanpsHKEHHOCTU MOJISI M Pa3HOCTH TMOTEHUMAJIOB IS 3JEKTPOCTAaTHYECKOro moust (Kak
OJIHOPOJHOTO, TaK U HEOJAHOPOJHOTIO).

[IpuHIMIO cynepno3uuu 3IEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsiaa. [lose paBHOMEpHO 3apsukeHHOM cdepsl. [lone paBHOMEPHO 3apsKEHHOTO
mo o0bémy mmapa. [loje paBHOMEpHO 3apsDKEHHOW OECKOHEYHOUW TUIOCKOCTH. KapTuHBl IHHMIMA
HaNpsLKEHHOCTH ATUX MOJIEN U 3KBUIIOTEHLUAIBHBIX TIOBEPXHOCTEH.

[IpoBOAHMKY B AIEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECHUS 3apsI0B.

JIMDIIEKTPUKY B 3JIEKTPOCTATUYECKOM MOJI€E. J(ManeKTprudecKas IpOHULIAEMOCTh BELIECTBA.

Konpnencarop. DnekTpo€MKOCTh KOHAEHCATOPa. DINEKTPOEMKOCTD MJIOCKOI0 KOHAEHCATOPA.

[TapamrensHOE coenMHEHNE KOHIeHCaTopoB. [locnenoBarenbHOe COETMHEHUE KOHIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

JIBr>KeHre 3apsiKEHHON YaCTUIIBI B OJTHOPOJHOM 3JIEKTPUYECKOM TIOJIE.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI:  AJIEKTPOCKON, AJIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE AIIEKTPOIIPUOOPOB, KOHAEHCAaTOphl, reHepaTop Ban ae ['paada.

Hemoncmpayuu.

YCTpOoCTBO M MPUHLMIT JEHCTBUSA dIEKTPOMETPA.

DIIEKTpUYECKOE TT0JIE 3aPSHKEHHBIX IIAPUKOB.

DIEKTpUYECKOE TOJIE IBYX 3apsKEHHBIX TUIACTHH.

Mogens snekTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOAHMKY B 3INEKTPUUECKOM MOJIE.

DIIEKTpOCTaTUUYECKAs 3alUTa.

YCTpoicTBO M ACHCTBHE KOHJAEHCATOPA MOCTOSSHHOW M EPEMEHHON EMKOCTH.

3aBUCHMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJAEHCATOPa OT IUIOIIA/INA TUIACTHH, PACCTOSTHUS MEXKY
HUMM U TUIJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUUECKOro MOJIs 3apsyKEHHOTO KOHAEHCaTopa.

3apsiika ¥ pa3psiika KOHIEHCATOPa Yepe3 Pe3nucTop.

Yuenuueckuit sxkcnepumenm, nadvopamopnvie padomul, nPAKMUKYM.

OueHka cui1 B3auMOCHCTBUS 3apSyKEHHBIX TEJl.

Habmionenue mnpeBpailleHuss SHEPrUd 3apsbKEHHOTO KOHAEHCATOpa B SHEPTHUIO0  M3ITy4eHUs
CBETOHMO/1a.

N3yuenue npoTekaHus TOKa B LIETIH, COAEpHKALIEH KOHACHCATOP.

Pacnipenienienne pa3HOCTH MOTEHIMATIOB (HAMNPSDKEHUS) MPH MOCIEAOBATEIFHOM COEAUHEHUU
KOHJIEHCATOPOB.

HccnenoBanue pa3psga KOHAEHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmosannwlit 31eKmpudeckKuii mox.

Cuna Toxka. [IocTOSIHHBIN TOK.

VYci10BHs CyIIECTBOBAaHUS TOCTOSIHHOTO JIEKTPUYECKOTo ToKa. Mcrounuku Toka. Hanpsbkenne U n
SJC é.

3akoH OMa JuIs y4acTKa LEeMH.

DNEKTPUUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTD COIPOTUBIIEHUS OJHOPOIHOTO MPOBOJHUKA OT €r0
JUIMHBI Y IIJIOUIA/IA MOTIEPEYHOT0 CEUYEHUs. Y IeIbHOE CONPOTHUBIIEHUE BEILIECTBA.

[locnenoBarenpHOE,  NApauIEIbHOE,  CMEIIAHHOE  COEAWHEHME  IPOBOAHMKOB.  Pacuér
pa3BeTBIEHHBIX AMeKTpuueckux neneu. [lpasuna Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH Jxoyms—Jlenuna.

MOIIHOCTB NEKTPUUYECKOTO TOKA. TemIoBasi MOIHOCTD, BBIJIENAEMAast Ha PE3UCTOPE.



OJIC u BHyTpeHHEe CONpPOTUBIICHHE HCTOUYHHMKA TOKAa. 3akoH OMa i MOJHOM (3aMKHYTOM)
3JEKTPUYECKON Lenu. MOIHOCTh UCTOYHUKA TOKA. KOpoTKoe 3aMbIKaHueE.

KoHnpnencarop B Lienu NOCTOSIHHOTO TOKa.

TexHuueckre yCTpONCTBA U TEXHOJOTUYECKHUE IMPOILIECCHl: aMIIEPMETP, BOJBTMETP, PEOCTarT,
CYETUHK DJICKTPUYECKON SHEPTUM.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMIPSHKEHUSL.

HccnenoBanue 3aBUCUMOCTU CWJIBI TOKA OT HAIpPSKEHUS JJI1 PE3UCTOPA, JIaMITbl HaKaJIWBaHUS U
CBETO/INO0/1A.

3aBUCUMOCTb COMPOTUBJICHUS IIMJIMHAPUICCKUX MPOBOJHUKOB OT JUIMHBI, TJIOMIAIN TOTIEPEYHOTO
CEUEHHUs U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa OT COITPOTUBIICHUS PY TTOCTOSTHHOM HAIPSIKEHUH.

[Ipsmoe wusmepenue OJIC. KopoTkoe 3ambplkaHHe TaJbBaHMYECKOTO 3JEMEHTa U OLIEHKa
BHYTPEHHETO COTIPOTHBIICHUS.

CriocoObl coerHeHns1 UCTOYHUKOB Toka, DJ1C Oarapeil.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEK/y TOJIIOCAMU UCTOYHHUKA TOKA OT CHJIBI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuxym.

HccnenoBanue cMemaHHOTO COEIMHEHUST PE3UCTOPOB.

W3mepenue ynenbHOTO COMPOTUBIICHHS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAMPSDKEHUS IS JIAMITbI HAaKaTUBaHUSL.

YBenuueHue npezena u3MepeHus amnepMeTpa (BOJIbTMETPA).

N3zmepenne D/IC 1 BHYTpEHHETO COMPOTUBIICHHS] ICTOYHUKA TOKA.

UccnenoBanue 3aBucumoct I/IC ranpbBaHWYECKOTO 3JEMEHTAa OT BPEMEHHM NpU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH NOTEHIUAIOB MEX Iy IOJIFOCAMU MCTOYHHKA TOKA OT CHJIBI TOKA B LIEIH.

HccnegoBanue 3aBUCMMOCTH MOJIE3HOM MOIIIHOCTY UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paziuunslx cpeoax.

OnekTpuyeckas NPOBOJUMOCTh pPa3IUYHbIX BEHIECTB. OJEKTPOHHAs MPOBOJUMOCTb TBEPABIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHHS] METAJIOB OT TeMIeparypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBoanuku. CoOCTBEHHAs U MPUMECHas MPOBOIUMOCTD MOJIYIPOBOIHUKOB. CBoiicTBa p—N-
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI.

DNEKTPpUYECKUN TOK B AJIEKTPOJUTAX. DJIEKTPOJUTHYECKAs TUCCOLUALHUS. DJIEKTPOJIU3. 3aKOHBI
@apanes U1 JIEKTPOIU3A.

DnekTpuyeckuil ToK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENbHBIN pa3psia. Pa3nnuHble THUIIBI
CaMOCTOSITENbHOrO pazpsana. Monnus. [1nazma.

TexHuueckne ycTpoCTBa U INMPAKTHUECKOE NPUMEHEHHE: Ia30pa3ps/iHble JIAMIIbI, 3JE€KTPOHHO-
Ty4yeBasi TpyOKa, OJYIPOBOTHUKOBBIE IPUOOPHI: U0, TPAH3UCTOP, POTOAUOM, CBETOAUO, TalIbBAHUKA,
pabuHUpPOBaHUE ME/IY, BHITJIABKA aTIOMUHUS, SJICKTPOHHAS MUKPOCKOIIHSL.

Jemoncmpayuu.

3aBUCUMOCTb CONPOTHUBIICHUS METAJIJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

3akoHbI 3nekTponn3a Papanes.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AYXa.

CpaBHeHME TPOBOJUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISI TPOBOJIUMOCTD AUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomul, npaKkmuKym.

Habmonenue snextponusa.

N3mepenue 3apsiia 0THOBAJIEHTHOTO UOHA.

HccnenoBanue 3aBUCUMOCTH COMTPOTHUBIICHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.



CHsATHE BOJNBT-aMIIEPHOIN XapaKTEPUCTUKU JUOJA.

Du3uyecKuil MPAKTHKYM.

CrnocoObl  m3MepeHHst (U3UYECKUX BEIMYMH C HCIOJB30BAaHHEM aHAJIOTOBBIX M LU(POBBIX
M3MEPUTENbHBIX MPUOOPOB M KOMIIBIOTEPHBIX IATYMKOBBIX CHCTEM. AOCOIOTHBIE M OTHOCHUTEIHHBIC
MOTPEUTHOCTH U3MEpEeHuH Ppu3nueckux BenuduH. OleHKa TpaHuIl HOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX W3MEPEHUI, WCCICIOBAHUN 3aBHCHMOCTEH (DM3MUYECKUX BEJIMYUH,
MpoBepKa TPEMIOKEHHBIX TUnoTe3 (BIOOp W3 paboT, OMUCAHHBIX B TEMAaTHYECKUX pasfenax
«YUEeHUYECKUI IKCTIEPUMEHT, JIA0OPATOPHBIEC PAOOTHI, MPAKTUKYM)).

MexnpeameTHbie CBSI3H.

W3yuenne kypca ¢usuku yrayOn€HHoro ypoBHs B 10 kjacce OCyIIECTBISETCS € Y4ETOM
COJZIePKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTHUKH, OMOJIOTUH, XUMHH, Teorpaduu H
TEXHOJIOTUHU.

Meosicnpeomemnvle nOHAMUA, C6A3AHHbBLE C UZYUEHUEM MEMO008 HAYYHO20 NOZHAHUA: SBIICHUE,
HaydHbId akT, TUMOTe3a, (U3MUecKas BEJIMYMHA, 3aKOH, TEOpHs, HAONIOJCHUE, SKCIICPUMEHT,
MOJIETUPOBAaHUE, MOJIETb, U3MEPEHHE, MMOTPEIIHOCTH U3MEPEHHM, U3MEepUTEIbHbIE MPUOOPHI, IUPpPOBas
naboparopus.

Mamemamuka: peuieHue cucteMbl ypaBHeHUU. JIuHelHas QyHKkuus, mapabouna, runepbosia, Ux
rpaduku u cBoiicTBa. TpuroHomerpuieckre QpyHKIUU: CUHYC, KOCUHYC, TAaHI€HC, KOTAaHT'€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKIIUH Ha OCH KOOPJIUHAT, CJIOKEHHE BEKTOPOB.

Buonozua: mexannueckoe IBUKEHHE B )KMBOW Mpupoje, Judpdy3us, 0cCMOC, TEIJI0O0OMEH >KHUBbBIX
OpraHU3MOB, TEIJIOBOE 3arps3HEHHE OKpYKaIoIIel cpebl, YTUIN3alus OMOOpraHMYecKOro TOTUIMBA IS
BBIPAOOTKU «TEIUIOBOI» W 3JIEKTPOSHEPTUH, MOBEPXHOCTHOE HATSXKEHHWE M KaNWUISIPHBIE SIBICHUS B
MIPUPOJIE, DIIEKTPUUECKHE SBJICHUS B )KUBOU MPHUPO/IE.

Xumus: JUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHME aTOMOB M MOJIEKYJ, MOJIb BEILECTBa,
MOJIIpHasl Macca, MOoJydeHHe HaHOMaTepHalloB, TEIUIOBbIE CBOMCTBA TBEPIBIX TEIN, XKHUJIKOCTEH U Ia3oB,
KHUJIKAE KPUCTAUIbl, JIEKTPUUYECKHE CBONCTBA METAJUIOB, 9 IEKTPOJIMTHUYECKAs JUCCOLMALU,
rajibBaHUKa, AIEKTPOHHAsI MUKPOCKOTIHSL.

TI'eocpaghua: BnaxxHOCTb BO3/yXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozua: mnpeoOpa3oBaHUE [BIKEHUH C UCIOJIb30BAHUEM MEXaHU3MOB, Y4ET CYXOro M
KHUJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIMM (KPOHIUTEHH, permérdyarsie KOHCTPYKIUH),
UCIOJIb30BAHNE 3aKOHOB COXPAHEHUS MEXaHUKH B TEXHHMKE (FMPOCKOIN, BOJOMET U ApYrue), ABUraTelb
BHYTPEHHEIr0 CropaHusi, mapoBas TypOHWHA, OBITOBOH XOJIOAMJIBHUK, KOHAWULHUOHEP, TEXHOJOTHH
IIOJIydEHUs COBPEMEHHBIX MaTepualoB, B TOM 4YHCIE HAaHOMAaTepUAJIOB, W HAHOTEXHOJIOIHUHU,
JIEKTPOCTaTUYECKas 3alIuTa, 3a3eMJICHUE JIEKTPONpHOOPOB, ra3opasps/Hble JIAMIIBI,
IIOJIyIIPOBO/IHUKOBBIE PUOOPBI, T'aJIbBAaHUKA.

11 KJIACC

Paznea 4. DiekTpoauHamMuka.

Tema 4. Maznummnoe none.

B3aumoneiicTBue MOCTOSIHHBIX MAarHUTOB U MPOBOJHUKOB C TOKOM. MarHutHoe moie. Bektop
MarHUTHOM MHAYKIUH. [I[pUHINT Cyneprno3ulliyu Mar HUTHBIX MoJied. JINHUU MarHuTHOM WHIAYKITUH.

MarautHoe ToJie MPOBOJHHUKA C TOKOM (TPSAMOTO MPOBOJHHKA, KATYIIKA M KPYrOBOTO BHTKA).
OmneIT Dpcrena.

Cuna Amrmepa, e€ HampaBJIeHUE U MOIYJb.

Cuna Jlopenna, e€ HampaBlieHHE M MOAYNb. JIBHMKEHHE 3apsHKEHHOW YacTUIBI B OJHOPOTHOM
MarHuTHOM noje. Pabota cuisl Jlopenna.

MarnutHoe noJje B BeniecTBe. DeppoMarHeTUku, mapa- u AUaMarHeTHKH.

Texnudeckune ycTpOWCTBa M TEXHOJOTHYECKHE MPOIECCHI: MPUMEHEHHE MOCTOSTHHBIX MAarHUTOB,
AIIEKTPOMATrHUTOB, TECTEP-MYILTUMETP, FITEKTPOABUTaTENb SIKOOU, YCKOPUTENH JIEeMEHTAPHBIX YaCTHII.



Jemoncmpayuu.

Kaptuna nuHMA MHOYKIMM MarHUTHOTO MOJSL TOJIOCOBOTO M IOJKOBOOOPA3HOIO MOCTOSIHHBIX
MarHuTOB.

KaptuHa nuHMI MarHUTHOM MHAYKLUHU IOJSI JAJUMHHOTO HIPSIMOIO IPOBOJHUKA M 3aMKHYTOTO
KOJIBLIEBOTO ITPOBOJHUKA, KATYIIKU C TOKOM.

B3aunmopeiicterue 1ByX NPOBOAHUKOB C TOKOM.

Cuna Awmrmepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

HaGnronenue nBMKEHHS IyYKa SJIEKTPOHOB B MAHUTHOM TIOJIE.

[IpuHUMNO eHCTBUS 3EKTPOU3MEPUTEIBHOTO IPUOOPA MAarHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomui, npaKmuxKym.

HccnenoBanne MarHMTHOTO MOJISE HOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOCTB (heppoMarHeTUKOB.

WccnenoBanue nefcTBUS NOCTOSTHHOIO MAarHUTa Ha paMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTHU CHJIbI AMIIepa OT CHJIbI TOKA.

Onpenenenrne MarHUTHON MHIYKIIMM HA OCHOBE M3MEPEHUS CHIIbI AMITepa.

Tema 5. dnekmpomacHumHas UHOYKYUAL.

SIBneHue 3nMeKTpOMarHUTHOM MHAYKIUU. [IoTOk BekTOopa MarHuTHOM MHAYKIMH. DJ1C HHIyKIuu.
3aKOH 3JIeKTpoMarHuTHOM nHAyKunu @apazaes. Buxpepoe anekrpuyeckoe notie. Toku Dyko.

OJIC MHAYKIIMY B MPOBOIHUKE, TBIKYIIEMCS B OJJHOPOIHOM MarHMTHOM TIOJIE.

[IpaBuio Jlenna.

WnnykruBHoCTh. KaTylika HHIYKTUBHOCTH B LM MOCTOSHHOTO TOKa. SIBI€HHE CaMOMHIYKIIMH.
OJIC caMOMHAYKIUH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHnueckne ycTponcTBa U TEXHOJIOTUYECKHE MMPOLECCHl: MHAYKIIMOHHAS NI€4b, COJICHOM, 3aIlUTa
OT 3JIEKTPU3ALMH TEJI IIPU ABHKECHUU B MArHUTHOM I10JI€ 3€MJIN.

Jemoncmpayuu.

Habmonenue siBiaeHus 3J€KTPOMAarHUTHOM MHTYKIIUH.

Uccnenoanue 3aucumoct I/1C HHAYKIMU OT CKOPOCTH U3MEHEHHS] MarHUTHOTO TIOTOKA.

[IpaBuio Jlenna.

[Tagenne MaruuTa B aJlOMUHHEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIUH.

Uccnenoanue 3aBucumoct 1C caMOMHIYKIIMHU OT CKOPOCTH U3MEHEHHUSI CUJIbI TOKA B LIEMH.

Yuenuueckuit skcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

HccnenoBanue siBJIEHUS 3J€KTPOMArHUTHOW MHYKIUU.

OrnpeneneHre HHAYKIMHA BUXPEBOIO MATHUTHOTO TOJISL.

UccnenoBanue sBICHUS CAMOUHIYKIINH.

C6opka MOEH IEKTPOMAarHUTHOT'O TeHepaTopa.

Paznen 5. KosiebaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenpHas cucrema. CBoOOAHBIE KOJIEOAHNS.

I'apmonnueckue konebanusi. KuHemarnueckoe M JUHAMHYECKOE OIMHMCaHUE. DHEPreTUYECKOe
omucaHue (3aKOH COXpPaHEHHMs] MEXaHWYEeCKOW dSHepruu). BBIBOJA IWHAMUYECKOTO  OIMUCAHHS
rapMOHUYECKHX KOJIeOaHUI U3 UX YJHEPTETUYECKOTO ¥ KHHEMATUYECKOTO OMUCAHMUSI.

Ammmntyna u  ¢aza konebaHuid. CBs3b aMIUIUTYIbI KOJEOAHWH MCXOTHOM BEIHYUHBI C
aMIUTUTyIaMU KoJieOaHu# e€ CKOPOCTH M YCKOPEHHUSI.



Ilepuon m wyacrora konebGanuid. Ilepmon MambiX CBOOOJHBIX KOJICOAHUH MaTeMaTHUYECKOTO
MasTHUKA. [lepro cBOOOTHBIX KOJICOaHUI MTPYKHHHOTO MasiTHUKA.

[TonsiTue o 3aTyxaromux Kouedanusx. Beinyxaennsie konedanus. Pesonanc. Pesonancuas kpuBasi.
Bnusinue 3aTyxaHust Ha BUJI pe30HAHCHON KPUBOM. ABTOKOJICOAHMS.

TexHuueckne ycTpoicTBa U TEXHOJOTHUECKHE ITPOLIECCH: METPOHOM, Yachl, Kaueu, My3bIKaIbHbIC
WHCTPYMEHTEHI, cericmorpad.

Jemoncmpayuu.

3anuce KonebaTeIbHOTO TBUKEHUSI.

Habmoienne He3aBUCUMOCTH TTEPHOIa MAJIBIX KOJICOAHUH Tpy3a HA HUTH OT aMIUTATY/IBI.

HccnenoBanue 3aTyxamolUX KoOJEOAaHWW W 3aBUCUMOCTH IE€pUOJa CBOOOJHBIX KOJeOaHUW OT
COTNIPOTHUBIICHHUS.

HccnenoBanue koyiebanmii rpy3a Ha MACCUBHOW NIPYKHHE C 1IETbI0 (POPMHUPOBAHUS MIPEICTABICHUMA
00 H1eaIbHOM MOJIETN MPYKUHHOTO MasiTHUKA.

3aKoH COXpaHEHUs SHEPTHUU MPHU KOJICOAHUIX T'Py3a HA MPYKUHE.

UccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Ha6nronenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuxym.

N3mepenue neproia CBOOOTHBIX KOJICOaHUN HUTSHOTO U MIPY)KUHHOTO MasiTHUKOB.

N3ydeHne 3aKOHOB ABMKEHUS TeJa B X0J1e KoJIeOaHUI Ha yIpyroM Io/IBece.

N3yuenune nBMKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue FHEPTUHN B IPYKUHHOM MaSTHUKE.

UccnenoBanue yObIBaHUS aMIUIATY/IBI 3aTyXAIOMUX KOJICOaHUM.

UccnenoBanue BEIHYKJICHHBIX KOJICOAHMH.

Tema 2. DnekmpomazcHummuole Koedanu.

Konebatenpubiii  koHTYp. CBOOOAHBIE  AJICKTPOMArHUTHBIC  KOJEOaHUST B HJICATLHOM
KoJiebaTesibHOM KOHTYpe. Dopmyrna Tomcona. CBsi3b aMIUTMTYBI 3apsia KOHJEHCATOPA C aMIUTATYI0H
CHJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEeHMsI SHEPTUU B UACATLHOM KOJeOaTeIbHOM KOHTYpE.

3aryxarolue JIeKTpOMarHuTHbIe KosieOaHusl. BeIHYKIeHHbIE JIEKTPOMAarHUTHbIE KOJIeOaHMsl.

[IepemeHHbII TOK. MOIIHOCTh EPEMEHHOTO TOKAa. AMIUIMTYIHOE U JCUCTBYIOIIEE 3HAYEHNUE CUIIbI
TOKa U HAMPsHKEHUS NPU pa3iIndHol GopMe 3aBUCUMOCTH MTEPEMEHHOTO TOKAa OT BPEMEHHU.

CuHycouJaJIbHBIA NTEPEMEHHBINA TOK. Pe3uCTOp, KOHJIEHCATOp U KaTylIKa UHAYKTUBHOCTH B LIETIH
CHUHYCOMJIaJIbHOTO MEPEMEHHOTO TOKa. Pe30HaHc TOKOB. Pe30HaHC HalpsHKeHUN.

Wneanwusiii Tpanchopmatop. IIponssoactso, nepenaya u notpediieHne AEKTPUIECKON SHEPTUH.

DKOJIOTMYECKME PHUCKM TPU TPOU3BOJACTBE ANEKTposHepruu. KynbTypa HCHIOIB30BaHUA
3JIEKTPO3HEPIUH B IOBCEAHEBHOM KU3HHU.

TexHuueckre yCTpOWCTBA M TEXHOJIOTMUECKHE IPOIECChl: 3JIEKTPUUYECKUN 3BOHOK, T'€HEPATop
MIEPEMEHHOTO TOKA, JTUHUH JIEKTpoIepeaay.

Hemoncmpauuu.

CBOOOTHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCUMOCTb YaCTOTHI CBOOOHBIX KOJIEOaHUN OT HHAYKTUBHOCTH U EMKOCTH KOHTYpa.

OcmorpamMmbl JIEKTPOMATrHUTHBIX KOJIEOaHUH.

I'enepaTop He3aTyXarOIMKX IEKTPOMATrHUTHBIX KOJICOAHU.

Mogenb 37eKTpOMarHuTHOTO FeHepaTopa.

BreinykeHHbIE CHHYCOHMIaTIbHbIE KOJIeOaHusI.

Pesucrop, kaTymika HHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH IEPEMEHHOTO TOKA.

Pe3onanc mnpu mocnenoBaTENIbHOM COEIMHEHHWU PE3UCTOpa, KaTYIIKA HWHIYKTUBHOCTH U
KOHJIEHCATopa.

YCTpoiicTBO M MPUHIMII ASUCTBUS TpaHchopMaTopa.

Mogenb TUHUM 3IEKTPOIepeaayuu.



Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomul, npakmuxym.

Nzydenue tpanchopmaropa.

HccnenoBanue nepeMeHHOr0 TOKa 4epe3 MOCIIEI0BATENbHO COEANHEHHBIE KOHEHCATOP, KATYLIKY
U PE3UCTOP.

Habnronenue 31eKTpOMarHUTHOTO PE30HAHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIENH NEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKmMpoMazHuUmMHble 60JIHbL.

MexaHnyeckue BOJIHBI, YCIOBUSA HX pacrpocTpaHeHus. [lomepeunble W IpOAOJIbHBIE BOJIHBI.
[lepron, cKOpOCTb pacHpoCTpaHEHUs U JAJIMHA BOJHBL (CBONCTBA MEXaHMYECKHX BOJIH: OTpPaXKEHHE,
npejoMIIeHne, nHTephepeHIus U Ju(paKIus.

3Byk. CkopocTh 3ByKa. I poMKocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBOE 3arpsA3HEHUE OKPYKAIOIIEH CPEbI.

DONEeKTPOMarHUTHbIE BOJIHBL. YCJOBHUS M3JIy4€HMs] DJIEKTPOMAarHUTHBIX BOJH. B3aumuas
OpHUEHTAIIMS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE, MPEIOMIICHHUE, MOJIsIpu3alus, UHTepdepeHns U
T paKius.

[Ikana 3meKTpoMarHUTHBIX BOJIH. [IpuMeHeHNe 3IeKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIHNEI pagrocBs3u U TeneBuaeHus. Paguonokanus.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPeIbl.

Texnuueckne ycTpoHCTBa U MPAKTUUYECKOE MPUMEHEHME: MY3bIKAIbHBIE HWHCTPYMEHTHI, pajap,
paauonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neub, yinbTpa3ByKoBas TUArHOCTHKA B TEXHHUKE U
MEUIINHE.

Hemoncmpayuu.

O6pazoBaHue U pacpoOCTPAHEHUE TIOTIEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmtomieecs Teno kak HICTOYHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUIA.

Habmonenue orpaxkeHus U IpeaoMIICHUS MEXaHUYECKUX BOJIH.

Ha6nronenue nnrepdepeHIny U AuPpaKiui MEXaHHIECKUX BOJTH.

AKYCTUYECKHI PE30HaHC.

CpoiicTBa yibTpa3ByKa U €ro MpUMEHEHHUE.

Habmronenue cBsizu rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIUTYAON U YaCTOTOM KOJIeOaHUI.

HccnenoBanue CBOWCTB AJIGKTPOMArHUTHBIX BOJH: OTPa)K€HUE, MPEJIOMIICHHE, MOJsSpHU3allus,
mudpakius, HHTepPepeHIHs.

ObHapyxeHue HHPPaKpaCHOTO U YAbTPAPHOIECTOBOIO U3ITYyYSHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, npaKmuKym.

N3ydeHnue napamMeTpoB 3BYKOBOU BOJTHBI.

N3ydenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsimonmHeitHOE pacmpocTpaHeHHe cBeTa B 0JJHOpoAHOM cpere. Jlyu cBera. TouedyHbIN NCTOYHHUK
CBeETa.

OtpaxxeHue cBeTa. 3akOHbI OoTpakeHHs cBeTa. [locTpoeHue M300paKeHMI B IUIOCKOM 3epKale.
Cdepuueckue 3epkana.

[Ipenomnenue cBeTa. 3aKOHBI IMpPEJOMJIEHUs CBeTa. AOCOJIIOTHBIM IMOKa3aTelb MPETOMIICHUS.
OTHOcHTENbHBIN TOKa3aTeNb MpesoMiieHus. [IocTOSIHCTBO 4acTOTHI CBETAa M COOTHOILIEHUE JJIMH BOJH
IIPH NIEPEX0JE MOHOXPOMATHYECKOIO CBETA YEpE3 TPaHUILy pa3ziena IByX ONTHYECKUX Cpe.

Xon nyueit B mpusMme. [ucnepcus ceera. CinoxxHslid coctaB 6enoro csera. L{Ber.

ITonnoe BHyTpeHHEE oTpaxeHue. [IpenenbHbIi yroi MoIHOro BHYTPEHHETO OTPaKEHUS.

CoOuparomie 1 paccenBarolie JuH3bl. ToHKas auH3a. POKYCHOE PACCTOSHUE M ONTHYECKas CUIa
TOHKOHM JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PAcCTOSIHUS TOHKOW C(EpUUeCKOM JIMH3BI OT €€ reOMeTpUuu U
OTHOCHUTEJILHOTO TMOKa3aTelsl IPEIOMIICHUS.



@opMyiia TOHKOU JIMH3BL. Y BEIUYCHHE, 1aBAEMOE JIMH301.

Xox Jyda, IPOILIEAIIErO JIMH3Y II0J IMPOU3BOJIBHBIM YIVIOM K €€ IVIABHOM ONTHUYECKOM OCH.
[TocTpoenune nM300pa’keHU TOYKM M OTpe3Ka MPSMOM B COOMPAIOUIMX M PACCEMBAIOMIMX JIMH3aX M HX
cUCTEMaX.

Onrtuyeckue nmpudopsl. Paspemraronas ciocodHocTh. [71a3 kak onTHYecKast CUCTEMA.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas onrtuka. Mnatepdepenuns cBera. KorepeHTHbIe HCTOYHHMKH. YCIOBHUS HAONIOACHUS
MaKCUMyMOB M MHHHUMYMOB B HWHTEPQEPEHIIMOHHONH KapTHHE OT JBYX KOTE€PEHTHBIX HCTOYHHKOB.
[Ipumeps! K1accuyecKux HHTEPPEPEHIIUOHHBIX CXEM.

Hudpaxmus csera. AudpaknuonHast pemeérka. YcioBue HaOMIOJCHUS TJIaBHBIX MaKCHMYMOB IIPH
MaICHUM MOHOXPOMAaTHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoiiCTBa M TEXHOJOTMYECKHE MPOLECCHl: OYKH, JIyNa, MEepUCKOoIl, (GoToanmapar,
MHUKPOCKOTI, MPOEKIMOHHBIN amnmapaT, MPOCBETIEHHWE ONTHUKH, BOJOKOHHAs ONTHKA, JU(PPAKIMOHHAs
pemeéTKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanue npesoMieHus CBETa.

Habmonenue nosHoro BHyTpeHHEro oTpaxeHus. Moienb CBETOBOA.

HccnenoBanue xo/1a CBETOBBIX IyYKOB Uepe3 MIIOCKONapaIeIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBOWCTB N300pakeHU B JTMH3aX.

Mopenn MUKpOCKOTa, TEIECKOIIA.

HaGnronenue nntepdepeHiinu crera.

HaGnroneHue 1BETOB TOHKUX IUIEHOK.

Ha6nronenue nudpaknum certa.

N3yuenne nudpakiinOHHON PEIIETKH.

Ha6nronenue audpakiimoHHOTO CHIEKTpa.

HaGnronenue aucnepcun ceTa.

HaGnronenue nossipu3anuu cBeTa.

[IpuMmeHeHne NOJIAPOUIOB IS U3YYCHHSI MEXaHMYECKUX HANPSIKEHUM.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomaul, nPAKMUKYM.

N3mepenune nokasaTelis IpeJoMIICHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHUS OT BELIEeCTBa (Ha MpUMepe KUAKHUX JIMH3).

N3mepeHne pOKyCHOTO pacCTOSTHUSI PacCEeUBAIOIIUX JIMH3.

[Tomy4yeHne n300paXkeHus B CUCTEME U3 INIOCKOTO 3epKaa U JINH3BI.

[Tosryyenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEJIECKONNYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpQEpeHLIUd 1 NOJSPU3aLUU CBETA.

W3ydeHne nosspusanuu cBeTa, OTPaXXEHHOIO OT IOBEPXHOCTU JUAJIEKTPUKA.

N3yuenne naTepepeHIy Ja3epHOTO N3TYYEHHUS Ha BYX LIEJIAX.

HaGnronenue nucnepcum.

HaGnronenue u nccrienoBanue JUQPPaKIIMOHHOTO CIEKTpa.

W3mepenue NIuHbI CBETOBON BOJIHBI.

[TomydyeHune criekTpa U3y4eHHs CBETOIMO/a ITPU OMOIIHU TU(PAKIIMOHHOMN PeIETKY.

Pa3nes 6. OcHOBBI CIENMAJILHOM TEOPHH OTHOCHTEIbHOCTH.

I'paHunel OPUMEHMMOCTH  KJIACCMYECKOHW MexaHMku. [locTynarel  crnenuManbHOM — TEOpPUH
OTHOCHUTEJIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBal. [IpeoOpasoBanus JlopeHua. YcioBue HPUYMHHOCTH.
OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH. 3aMEJJIEHNE BPEMEHH U COKPALLEHHUE JUTUHBI.



DHEprusi 1 UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs3b MacChl C 3HEPTUEH U UMITYIICOM PEISITUBUCTCKON YaCTHUIIBI. DHEPrUsl MOKOSI.

TexHuueckre yCTpoUCTBA U TEXHOJIOTHMUYECKHE TPOIIECCHI: CITYTHUKOBbIE IPUEMHHKH, YCKOPUTEIN
3apsKEHHBIX YacTHIL.

YdeHn4ecKuil SKCIIepuMeHT, 1ab0paTOpHbIe pabOThI, MPAKTUKYM.

OmnpeneneHue HMITyJIbCa W OSHEPIMH PENATUBUCTCKUX dYacTul] (1o ¢oTtorpadusiMm TPEKOB
3apsKEHHBIX YacTUI] B MArHUTHOM TIOJIE).

Pazgen 7. KBanroBas pusuka.

Tema 1. Kopnyckynapno-60onnoeoit oyaausm.

PaBHOBeCHOE TEIUIOBOEC W3IyYCHHE (HM3JIydeHHE aOCOJIFOTHO YEPHOTO Teia). 3aKOH CMEIICHHS
Buna. ['unotesa I[1nanka o KBaHTax.

@®OTOHBI. DHEPrUs U UMITYJILC (HOTOHA.

®orordpdext. Onbitel A. I'. CroneroBa. 3akoHbl ¢GoTtodpdexra. YpaBHeHHE ODMHIITEHHA IS
¢doTorddexra. «Kpacnas rpanunay potosddekra.

JlaBnenue cBera (B 4aCTHOCTH, JABJICHHE CBETa Ha a0COIIOTHO TOTJIOMIAIOIIYI0 U aOCOIIOTHO
oTpaxaroiyto nosepxHocts). Onbitsl I1. H. JIeGenena.

BonHoBeie cBoiicTBa yactuil. Bomnbr ne bpoitnsa. Jlnnnaa BosHbl ne bpoinst u pasmepsl o0iacTu
JIOKaNMU3aluu ABIKYyLIeics dacTuibl. KoprnyckynsipHO-BOIHOBOM AyanusMm. Judpakius 3JeKTpOHOB Ha
KpHUCTaJljIax.

Crienunduka n3mepenuit B Mukpomupe. CooTHoIIeHUs HeonpeaenénHoctel I'elizenOepra.

Texnuueckre yCTpOHCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIEKTPOMETP, (POTOIIEMEHT,
($hoTOIATUNK, TYHHEIbHBIH MUKPOCKOTI, COJTHEUHAs OaTapesi, CBETOJUO/I.

Hemoncmpayuu.

®doTor(h(PexT Ha yCTaHOBKE C IIMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

HccnenoBanue 3aBUCMMOCTH COITPOTHUBIIEHUS MOJYTIPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeTOIHOI.

Conneunas 6arapes.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

Uccnenosanue gporopesucropa.

N3mepenue nocrosiHuo# [Tnanka Ha ocHoBe uccienoBanus Gotosddekra.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Y€pPE3 CBETOIMO/ OT HAIPSHKEHMUSL.

Tema 2. @uzuka amoma.

OnbITHI IO UCCIEAOBAHUIO CTpOeHUs aToMa. [Tnanerapuas moaens atoma Pesepdopaa.

[Toctynarel bopa. Usnyyenue u morsiomieHre (OTOHOB MpH MEPEXOAe aroMa C OJHOTO YPOBHSA
SHEPruM Ha JPYroi.

Bunbl ciektpoB. CriekTp ypOBHEH 3HEpruu aToma BoJI0poJa.

CnoHTaHHOE U BBIHYXJCHHOE U3IydeHue cBera. Jlazep.

Texuuueckue ycTpoicTBa M TEXHOJIOTUYECKUE MPOLECCHI: CIEKTPaIbHBINA aHAIN3 (CHEKTPOCKOI),
J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HaGnronenue nuHeyaThIX CIIEKTPOB.

YCTpoKCTBO U AEUCTBUE CUETUNKA HOHU3UPYIOIIUX YACTHLL.

Onpenenenne AIMHBI BOJIHBI JIA3EPHOTO U3IY4EHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxKym.

Habnronenue nuHeuaToro crnekrpa.

HccnenoBanue crnekrpa pa3peKEHHOTO AaTOMAapHOTO BOJOpPOJAa M H3MEPEHUE IOCTOSHHOM
Pun6epra.



Tema 3. Duszuka amomnoz2o A0pa u 371eMeHMAPHBIX YACMULY,.

Hyxnonnas mozens sipa ['eiizenoepra—Banenko. 3apsz sapa. MaccoBoe uuncio siapa. M3oTomsl.

PagnoaktuBHOCTh. Anbda-pactian. DIEKTPOHHbIE M MO3UTPOHHBIA Oera-pacmaa. ['amma-
U3JIy4CHHUE.

3akOH paJUOaKTMBHOIO pacnaza. PaaguoaktuBHble u30TONBI B mpupone. CBoiicTBa
MOHM3HPYIOIIETO HM3Iy4eHUs. BiusHMe paguoakTUBHOCTH Ha JKHMBBIC OpraHu3Mbl. EcTecTBeHHBINH (OH
nu3nydenus. Jlozumerpusi.

DHeprusi CBSA3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JleekT Maccsl sipa.

SAnepusie peakuuu. [lenenue u cuHTe3 saep. SnepHbie peaktopsl. [Ipobiembl yrpaBisieMoro
TEPMOSIIEPHOTO CUHTE3a. DKOJIOTMYECKUE aCIIEKThl Pa3BUTHS SIAE€PHOM SHEPTETHKY.

Meroas! perucTpanuy U UCCIEA0BaHUS JIEMEHTAPHBIX YaCTHUL.

@yH/1aMEHTAIIBHBIE B3auMOJEWCTBHs. bapunoHbel, Me30HBI U JjenToHsl. lIpexncraBieHne o
CrannapTtHoit Monienu. KBapk-riitooHHast MOJIEIb apOHOB.

®wusuka 3a npeaenamu CtanaaptHod mojenu. TEémMHast MaTepust U TEMHAs SHEPIHsL.

EnuncTBO (hrznueckoi KapTUHBI MUpa.

TexHnueckne yCTpoMCTBa M TEXHOJIOIMYECKUE TPOLECCHI: TO3UMETP, KaMepa BuinbcoHa, saepHbIi
peakTop, TEPMOSJIEPHBIA PEaKTOP, aTOMHAass 00MOa, MArHUTHO-PE30HAHCHAsI TOMOTpadusi.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomoi, nPaKmuKym.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM doTorpadusim).

HccnenoBanue paguoakTUBHOTO (hOHA ¢ UCIIOJIB30BAaHUEM JO3UMETpA.

N3ydenue normnoieHus: 6eTa-4acTull aTlFOMUHUEM.

Paspnen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH.

Ortanbel pa3BUTHUS acTpoHOMHUHU. lIpuKiIamHOE W MHUPOBO33PEHUYECKOE 3HAYECHHE AaCTPOHOMUM.
[IpuMeHMOCTh 3aKOHOB (DU3HUKH I OOBSICHEHUS TTPUPOJIBI KOCMHYECKIX OOBEKTOB.

Mertonbl  acTpOHOMHMYECKMX  HcciaegoBaHuii.  COBpPEMEHHBbIE  ONTHUYECKHE  TEJIECKOIIbI,
pagroTeNIeCKOTbl, BHEaTMOC(hepHas aCTPOHOMUSI.

Bun 3Bé31H0T0 HebOa. Co3Besnus, spKkue 3BE3/IbI, IUIAHETHI, UX BUANMOE JIBUKCHHUE.

ComHeyHas cucreMa.

Counie. ConmHeyHas akTUBHOCTh. MicTtounuk 3Heprun CoHIa U 3BE3.

3BE3/71bI, UX OCHOBHBIC XAPAKTEPUCTUKHU. JMarpaMma «CHEKTpaJIbHBIM KJIacC — CBETUMOCTBHY.
3BE31BI TJIABHOHM IIOCIICAOBATEILHOCTH. 3aBHCHUMOCTh «Macca — CBETHMOCTBY» IS 3BE3J TJIaBHOM
nocJieIoBaresibHOCTU. BHyTpeHHee ctpoenue 3B€37. COBpEMEHHBIE MPEICTABICHUSA O IPOUCXOKICHUH U
sposrronu CoJiHIA M 3BE3]1. ITalbl )KU3HU 3BE3]I.

Mneunsiii Iyt — nama [anaktuka. Ilonoxenne m aBuxenue Connua B [Namaktuke. Tumsl
rajakTuk. PaguoranakTuku u kBazapbl. UEpHBIE IBIPHI B siApax rajJakTHK.

Bcenennas. Pacmupenne Bceenennoil. 3akon Xa06na. Paz0eranue ranaktuk. Teopust bosbioro
B3pbIBa. PeKTOBOE U3IIyueHHE.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnpie npoOieMbl acCTpPOHOMUH.

Yuenuueckue nabnrooenus.

HabGmronenust 3BE3gHOrO0 Heba HEBOOPYKEHHBIM TJIA30M C HCIOJIB30BAHHEM KOMIIBIOTEPHBIX
MIPUJIOKEHUH ISl OMpPENIENeHUs TOJIOKEHUs HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOTo MOMyIIapust U sIPKUE 3BE3IbL.

Habmronenus B Teneckon JIyHbI, TIaHET, TYMAHHOCTEH U 3BE3HBIX CKOTLICHHI.

Du3uyecKHil MPAKTHKYM.

CriocoObl  M3MepeHuss (U3NYECKUX BEIWYMH C HCIOJIb30BAHMEM aHAJOTOBBIX M ITU(POBBIX
W3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCONIOTHBIE M OTHOCHUTENbHBIE
MOTPENIHOCTH U3MepeHui pu3ndeckux BennunH. OIeHKa TpaHuI] MOTPEIIHOCTEH.



[IpoBeneHne KOCBEHHBIX W3MEPEHUH, WCCICIOBAHUA 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH,
MpOBEpKa TPEAIOKEHHBIX TunoTe3 (BbIOOp W3 paboT, OMUCAHHBIX B TEMAaTHYECKUX pasjenax
«Y4EeHNYECKUH IKCTIEPUMEHT, JTAO0PaTOPHBIE pabOThI, TPAKTUKYM).

O0o0maroniee noBTOpeHMe.

OO6oOuieHne M cuUcTeMaTU3alus COAEp)KaHus pasfenoB Kypca «MexaHukay, «MoJekyspHas
¢u3nka M TepMOIAMHAMUKAY, «DIeKTpoanHamuka», «Komnebanus u BodHBI», «OCHOBBI CHEIHATBHON
TEOPUHU OTHOCUTEIBHOCTHY, «KBaHTOBas Pu3uKay, «IJIEMEHTHl aCTPOHOMHHU U acTPO(PUIUKI.

Ponp pu3mku m acTpOHOMUM B SKOHOMHYECKOH, TEXHOJOTUYECKOW, CONMATBHOW M ITHYCCKOM
cdepax IesITeTbHOCTH YEIIOBEKa, POJIb U MECTO (PM3UKU U aCTPOHOMHUHU B COBPEMEHHOW HAyYHOH KapTHHE
MHUpa, 3HAYCHHUE OINHMCATEIHHON, CHCTEMATU3UPYIOIEeH, OOBSICHUTEIBHON U MPOTHOCTHYECKONW (PYHKITHIA
¢bu3nveckoil Teopuu, poib (UIUYECKOW TEOpUH B (OPMHUPOBAHUM TPEICTABICHUH O (HUIUIECKOU
KapTHHE MHUpa, MECTO (U3NUECKOI KapTHHBI MHUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O TPUPOJIE.

MexnpeameTrHble CBSI3H.

N3yuenune kypca ¢usuku yray0néHHOro ypoBHS B 11 Kjacce OCYIIECTBISIETCS € YYETOM
COJIep’KaTeIbHBIX MEXIIPEJAMETHBIX CBSI3€M C KypcaMHM MaTeMaTHWKH, OWOJIOTHH, XMUMHH, reorpapuu u
TEXHOJIOTHUHU.

Mesicnpeomemnole nOHAMUA,CEA3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3HAHUA: SIBIICHUE,
HaydHbId akT, TUMOTe3a, ¢uU3NUecKas BEJIWYWHA, 3aKOH, TEOpHs, HAOJIOJCHHE, HKCIICPUMEHT,
MOJENTUPOBAaHUE, MOJIEb, U3MEPEHHE, NMOTPEIIHOCTH U3MEPEHHM, U3MEepUTEIbHbIE MPHUOOPHI, IUPpPOBas
nmaboparopus.

Mamemamuxka: pelieHue CUCTEMbl ypaBHEHUN. TpuroHoMerpuueckue QyHKIUU: CUHYC, KOCHHYC,
TaQHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. BEKTOphl M HMX NpPOEKIHH Ha OCH
KOOpJIMHAT, CJ0XeHHe BeKTopoB. I[IpomsBomnbie snemeHTapHbIX ¢yHkuuid. [lpusHaku noxoOus
TPEYroJbHUKOB, OIpeIeeHHE MIOMAAN IIIOCKUX GUTyp U 00bEMa Ted.

Buonozus: snekrpuyeckue sBIECHUS B JKUBOM mIpupojne, KojiebareiabHble ABMKEHUS B KUBOU
MPUPOJIE, SKOJIOTMUYECKHE PUCKH MPU MPOU3BOIACTBE IEKTPOIHEPTHH, IIEKTPOMATHUTHOE 3arpsi3HEHUE
OKpYXAaIoIllle Cpelpl, YJIbTPa3ByKOBas JMATHOCTHKA B MEIULMHE, ONTUYECKUE SBICHUS B JKUBOU
MIPUPOJIE.

Xumua: cTpoOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsl CTPYKTypa TBEPIBIX TEJl, MEXaHU3MBbI
00pa3oBaHUs KPUCTATUIMYECKOM PEIIETKH, CIEKTPAIbHBIN aHAIN3.

T'eozpagpua: wmarnuTHBIE TMONIOCAa 3€MJIM, 3aJIeKHM MArHUTHBIX pPyld, (POTOCHEMKA 3EeMHOM
MIOBEPXHOCTH, ceiicmorpad.

Texnonozusa: NpUMEHEHHUE MMOCTOSHHBIX MarHUTOB, 3JEKTPOMArHUTOB, AJIEKTPOABUraTeNs Skobu,
reHepaTop MNePEMEHHOI0 TOKa, MHIYKIMOHHAs NI€4b, JUHUU 3JIEKTPOIEepeiay, JEKTPOIBUTaTelb, paaap,
paauonpuéMHUK, TEIEBH30p, aHTeHHa, Tenedon, CBU-neub, ynbTpa3ByKoBasi AUAarHOCTUKA B TEXHHKE,
MIPOEKIIMOHHBIN anmapar, BOJIOKOHHAsI ONTHKA, COJIHEYHas: Oarapesi, CIIyTHUKOBbIE TPUEMHUKH, sepHas
sHepreTuka u sxosorndeckue acnektsl e€ pazButusa. [IJIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA

[TPOT'PAMMBI I10 OU3NKE HA YPOBHE CPEJJHEI'O OBILETO
OBPA3OBAHMAJIIMYHOCTHBIE PE3VJIBTATEI

JIMUHOCTHBIE PE3YJIBTATHBI
JIMYHOCTHBIE pe3yJbTaTrbl OCBOCHUSA yqe6Horo npeameTa «Pu3nKa» JOKHEI OTpaXKaTb

TOTOBHOCTbH M CLIOCOOHOCTH 06yqa}01u1/1x051 PYKOBOACTBOBATHCA C(I)OpMHpOBaHHOI\/’I BHYTpeHHeﬁ MO3HULINEN
JIMYHOCTH, CHCTEMOM OCHHOCTHBIX OpHCHTaHHﬁ, IO3UTHUBHBIX BHYTPCHHUX Y6C)K,Z[CHI/II>'I,
COOTBCTCTBYIOIIUX TPaAUIIUOHHBIM [CHHOCTIM pOCCHfICKOFO 06H_ICCTB3., pacIupeHuc >XKXU3HCHHOI'O
OIlbITa W OIbITa ACATCIBHOCTU B HPOLECCC pCajin3dallii OCHOBHBIX HaHpaBJ’ICHI/Iﬁ BOCITMTATEIbHOM
JACSITCIbHOCTHU, B TOM YHCJIC B YaCTH.

IPaXKIaAHCKOro BOCIIMTAHUA:



¢ chOPMHUPOBAHHOCTD TPAXKAAHCKOW TMO3UIUHM O0YYarOIErocsi Kak aKTHUBHOTO M OTBETCTBEHHOTO
YJieHa POCCUICKOTO O0IIECTBa;

®[IPUHATHE TPAJULUOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX U JIEMOKPATUUYECKUX
IIEHHOCTEH;

®OTOBHOCTb BECTH COBMECTHYIK JESTEIBHOCTh B MHTEpEcax TIPa)XXIaHCKOro OOIIEecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHON OpraHu3allnu;

® yMEHHME B3aMMOJIEHCTBOBATh C COLMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUHU C UX (PYHKLUUAMH U
Ha3HAYCHHUEM;

® TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOM ACSITEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

¢ chOpPMHUPOBAHHOCTH POCCHUCKON IPaKIaHCKOW UIEHTHYHOCTH, MATPUOTU3MA;

® [[ECHHOCTHOE OTHOLIEHHE K IOCYIapCTBEHHBIM CHMBOJIAM, JOCTUKEHHUSM POCCUMCKHMX YYEHBIX B
o6sacTu (UK U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUYECKOIO IOBEICHUS;

® CIIOCOOHOCTh OIIEHHMBATh CHUTYallMI0 M NPUHUMAaThb OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM UHUCJIE B JEATEIILHOCTH YUEHOTO;

® 0CO3HaHHE JUYHOTO BKJIa/1a B IOCTPOCHHUE YCTONYHUBOIO OyIyILIEro.

3CTeTUYECKOr0 BOCIIMTAHMSA:

®3CTETUYECKOE OTHOILEHHWE K MHpY, BKIIOYas SCTETHKY HAy4YHOTO TBOPYECTBA, HPHUCYILErO
¢buznueckoil HayKe.

TPYAOBOI0 BOCIIMTAHMA:

® HTEPEC K pazNuYHbIM cdepaM NMpodeccHOHANbHON AeATEIbHOCTH, B TOM YHCIE CBA3aHHBIM C
(M3UKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOp OymyIied mpodeccuu U peaan30BbIBAThH
cOOCTBEHHBIE KU3HEHHbBIE TJIaHbI;

®TOTOBHOCTh M CIIOCOOHOCTh K 00Opa3oBaHWI0O W caMooOpa3oBaHHMIO B 00jacTu (U3HKKA Ha
NPOTSKEHUHU BCEH JKU3HU.

IKO0JIOTHYE€CKOr0 BOCIIMTAHMSA:

¢ cHhOPMHUPOBAHHOCTh  DKOJIOTUYECKOM  KYJIbTYphl, = OCO3HAaHHE  TJI0OAJIbHOrO  XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

® [UJTAHUPOBAHUE U OCYIIECTBJICHHUE ICHCTBHI B OKpYXKalOLIeil cpeie HAa OCHOBE 3HAHMS Liejiei
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

® DaCIIMPEHHE OIbITa JESITEIbHOCTH 3KOJOTUYECKOW HANpaBI€HHOCTH HAa OCHOBE HMEIOLIHUXCS
3HaHUH 1O (PU3HKE.

HEHHOCTH HAYYHOI0 MO3HAHUS:

¢ c(hOPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
buznuecKoil HayKu;

® OCO3HAHME IIEHHOCTH HAy4YHOW [eATENbHOCTH, TOTOBHOCTH B MpOIlecCe H3Y4YeHUA (PUUKU
OCYILECTBIIATH IPOEKTHYIO U MCCIIEN0BATENBCKYIO IEATEIBHOCTh MHANBUYaIbHO U B IPYIIIIE.

METANIPEIMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHBIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
ba3zoBble Joruueckue qeMcTBUA:
® CaMOCTOSITETBbHO  (pOpMyNIHpOBaTH W  aKTyaJlU3UpOBaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;
® OIIPENIEIATH LENH ACATEIbHOCTH, 3aaBaTh apaMeTPhbl U KPUTEPUH UX JOCTUKEHHUS;
® BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHUS B PACCMATPUBAEMBIX (PH3NYECKUX SBICHUSIX;
e pa3pabaThiBaTh IUIAH pPEIICHUs MPOOJIEMbI C y4ETOM aHamu3a WMEIOIIUXCS MaTepHAbHBIX U
HEMaTEpPHUaAJIbHBIX PECYPCOB;



® BHOCUTHb KOPPEKTHUBBI B JIEATEIIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEJIAM, OLICHUBATH
PUCKU MOCIEACTBUI AEATEIBHOCTH;
® KOOPJIMHUPOBATH W  BBHINIONHATH PAaOOTy B  YCIOBUSAX PEAITBHOTO, BHPTYAIBHOTO W
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;
® Pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble uccienoBare/ibcKue 1eHCTBUA:
® BJIaJIETh HAYYHOU TEPMUHOJIOTHEH, KITFOYEBBIMHU MOHATHSIMU U METOIaMH (PU3UYECKON HAYKH;
® BJIaJICTh HAaBBIKAMHU y4EOHO-HCCIIEIOBATEIHCKON U MIPOCKTHOM NEATEIHOCTH B 00J1acTH (DU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSITEIIBHOMY ITOWCKY METOJIOB PEIICHUs 33134 (PU3HUECKOTO
COZEpKaHUs, IPUMEHEHUIO PA3JIMYHbBIX METOI0B MO3HAHMUS;
®BJIAJICTh BHUAAMHU JEATEIBHOCTH IO TMOJYYCHUIO HOBOTO 3HAHHMS, €ro HHTEPIPETALNH,
MpeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMUHBIX YYEOHBIX CHUTYaIUsIX, B TOM YHUCJIE MPU CO3JAaHUU
y4€OHBIX MPOEKTOB B 001aCTH (PU3UKH;
® BBLISIBJISITh IPUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJIM3UPOBATh 3aj[ady, BBIJIBUTAaTh THIOTE3Yy €&
pelIeHNs, HaXOJUTh APTyMEHTHI IJI J0Ka3aTelbCTBAa CBOUX YTBEPIKICHHH, 3aJaBaTh MHapamerpbl U
KPUTEPUU PEIICHHUS;
® AHAIM3UPOBATh TOJIYYECHHBIE B XOJI€ PEUICHUS 3aJa4d Pe3yJbTaTbhl, KPUTHUYECKHA OLIEHUBATH HX
JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHUSIX;
® CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIE 33/1aUl B 00pa30BaTEIIbHON JIEATETLHOCTH, B TOM YHCIIE
MIpU U3y4eHUH (PU3UKU;
® TaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;
® yMETh MEPEHOCUTH 3HAHUS 110 (PHU3UKE B MIPAKTUUECKYIO 00IaCTh JKU3HEACATEIHPHOCTH,
® yMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;
® BBIJIBUTaTh HOBBIE UJIEH, ITPEAJIaraTh OPUTrMHAIbHBIE TOAXObI U PEIICHUS;
® CTaBUTH MPOOJIEMBI U 33a]1a4, AOMYCKAIOIINE aJbTepPHATUBHBIEC PEILICHUSI.
Pa6ora ¢ undopmanmeii:
® BJIaJICTh HAaBBIKAMU MMOJIydeHUs! HHGOopManuu GU3NYECKOTO COJACpKaHUS U3 UCTOYHHKOB Pa3HbIX
TUINOB, CaMOCTOSITEJIbBHO OCYIIECTBJISTh IIOUCK, aHalU3, CUCTEMAaTU3alMl0 U HHTEPIPETALUIO
nH(pOpPMAaLIUY PA3IUYHBIX BUAOB U (OPM IMPE/ICTABICHNUS;
®  OLIEHUBATH JIOCTOBEPHOCTh MH(OPMALINU;
® 1ICTI0JIb30BAaTh CpeACTBa MH(OPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX TEXHOJOTHH B peLICHUH
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpraHM3allMOHHBIX 3a7ad C coOdroieHneM TpeboBaHUM
SPrOHOMHUKH, TEXHUKHU OE30MAaCHOCTH, TUTHMEHBI, pecypcocOepekeHus, MPaBOBbIX M STHYECKUX HOPM,
HOPM HMH(OPMALIMOHHON OE30MaCHOCTH;
® CO3/1aBaTh TEKCTHl (PU3UYECKOTO COJACPKAHUS B Pa3NUYHBIX (popmarax ¢ y4y€TOM Ha3HAYCHUS
uHpopMallUd M IENeBON ayIuTopuu, BBIOMpas ONTHUMAlbHYIO (OpMYy NpPEICTaBICHUS U
BU3yaJIM3alUH.
KoMMmyHnKaTUBHBIEC YHUBEpPCAJIbHbIE YUeOHbIEe 1eiiCTBUS:
® OCYIIECTBIATH OOIIEHUE HAa YPOKaxX (PU3UKU U BO BHEYPOUHOU AEATEITbHOCTH;
® pacrmo3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX CUTYaIli U CMSATYaTh KOH(QIUKTHL;
® pa3BEPHYTO U JOTUYHO M3JIAraTh CBOIO TOUKY 3PEHHS C UCIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;
® [OHUMAaTh U UCIOJIb30BATh MPEUMYILIECTBA KOMaHAHON U MHIMBUYyATbHON PabOTHI;
e BBHIOMpAaTH TEMATUKy M METOAbl COBMECTHBIX JEHCTBUN C y4€TOM OOIIUX HWHTEPECOB H
BO3MOKHOCTEN KaKJIOTO WIEHA KOJUIEKTUBA,
® [PUHUMATh LEIH COBMECTHOU JIEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUS 110
€€ JOCTMIKEHMIO: COCTABJIATh IUIAH JICWCTBUM, paACHpElensaTh pOJad C YYETOM MHEHHM
YYaCTHUKOB, 00CYK/IaTh Pe3yabTaThl COBMECTHON pabOTHI;
® OI[EHMBATh KaUECTBO CBOETO BKJIAJa M KaXKJOTO YYaCTHHUKA KOMAaHIbI B OOIIWH pe3yabTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;



e [pemiaraTb HOBBIE MPOEKTHI, OLICHUBATh HAEH C TO3UIMUHU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;
® OCYIIECTBJISTh MO3UTUBHOE CTPATETMUECKOE MOBEACHUE B PA3IMYHBIX CUTYalUSX, MPOSBIATH
TBOPUYECTBO M BOOOpakeHUE, OBITh HHUIIUATUBHBIM.
PeryasiTuBHbIe yHUBepPcaIbHbIE YUeOHbIE 1eliCTBUA
Camoopranmn3anus:
® CaMOCTOATENBHO OCYIIECTBISTh MO3HABATENBHYIO JAEATEIBHOCTh B 00MacTH (U3UKH |
ACTPOHOMHH, BBISIBJISITH ITPOOJIEMEBI, CTaBUTh U ()OPMYITHUPOBATH COOCTBEHHBIC 331a4H;
® CaMOCTOATEIbHO COCTaBJIATh IUIAH PEIICHUS pacdy€THbIX M KaueCTBEHHBIX 3a/ay, IUJIaH
BBITIOJTHEHUST TMPAKTHYECKOW paboThl ¢ Y4ETOM HMEIOIIMXCA PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTCHUM;

® J1aBaTh OIICHKY HOBBIM CUTYAIIHSIM;

® pacmUpPATh paMKH yueOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIOYTEHUH;

e JleNlaTh OCO3HAHHBIM BHIOOp, APTYMEHTHUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a

pelieHue;

® OIICHUBATH MPUOOPETEHHBIN OTIBIT;

e crocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO 3PYAUIMH B 00JacTH (DU3HKHU, MOCTOSHHO

TOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:
® J1aBaTh OIICHKY HOBBIM CHTYyallMsiM, BHOCHUTh KOPPEKTHBBI B JI€ATEIHLHOCTh, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEJISIM;
® BJAJCTh HaBBIKAMHU IMO3HABATEIBHOW pedIeKCHU KaK OCO3HAHUs COBEPIIAEMBIX JEHCTBHHA W
MBICITUTENBHBIX MPOLECCOB, UX PE3YIbTaTOB U OCHOBAHMIA;

® CIOJIB30BaTh MPUEMBI peIIeKCUH I OLICHKH CUTYalluH, BEIOOpa BEPHOTO pPEIICHHUS,;

® YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO NNPUHUMAThH PELIECHUS IO UX CHUKEHUIO;

e [IPUHUMATh MOTHMBBI U APIYMEHTHI APYTUX IPU aHAIU3E PE3YIbTATOB AEATEIbHOCTH;

® [pUHUMATH ce0sl, IOHMMas CBOM HEJJOCTATKU U JOCTOUHCTBA;

® [IPUHUMATh MOTHBBI U apPIYMEHThI APYTUX IIPHU aHAIU3E PE3YIbTAaTOB AEATEIbHOCTH;

® [IpPU3HABaTh CBOE MMPABO U MPABO JPYTrUX HA OMIMOKH.

B nporuecce nocTrkeHHs TMUHOCTHBIX PE3y/IbTaTOB OCBOEHHS MPOrPaMMBbI MO (DU3HKE IS YPOBHS
cpenHero o6mero oOpa3oBaHHS y OOYYaIOIIMXCS COBEPIICHCTBYETCS ASMOIMOHANBHBIN WHTEIIEKT,
Mpenoararonmi copMrupoBaHHOCTS:

® CaMOCO3HaHHUS, BKIIIOYAIOIIETO0 CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE, BUJIETh
HaIpaBJICHUS Pa3BUTHUS COOCTBEHHON IMOLIMOHAIILHOM c(hepbl, ObITh YBEPEHHBIM B cebe;

® CaMOpEryJIMpOBaHMsl, BKIIOYAIOMIET0 CAaMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TOBE/IeHUE, CIOCOOHOCTh aJanTUPOBATHCS K SMOIIMOHATBHBIM U3MEHEHUSIM U MPOSIBISTh THOKOCTb,
OBITh OTKPBITHIM HOBOMY;

® BHYTPEHHEN MOTHMBALIMM, BKIOYAIOUIEH CTPEMIIEHHE K JOCTHKEHMIO LENH U YCIEeXy, ONTUMHU3M,
WHULMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXO/I U3 CBOMX BO3MOKHOCTEH;

® HMIATHH, BKIIIOYAIONIEH CITOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHUE IPYTUX, YUUTHIBATh
€ro TIPU OCYILIECTBICHUH OOIIEHNUs, CIOCOOHOCTh K COYYBCTBHUIO U COTIEPEKUBAHUIO;

® COITMANIbHBIX HAaBBIKOB, BKIIIOUYAIONIUX CIOCOOHOCTh BBICTpaMBaTh OTHOLIEHUS C JPYTUMU
JOJIbMU, 3200 TUTHCS, IPOSBIIATH HHTEPEC U pa3pemiath KOH(IUKTHL

I[MPEJAMETHBIE PE3VYJIbTATBI

K konmy oOydenuss B 10 knacce mnpenMeTHbIE pe3yiabTaThl Ha YriyOJEHHOM YPOBHE JOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHUI:

® IOHUMATh POJIb (PU3UKU B IKOHOMUYECKOH, TEXHOJIOTHYECKOH, SKOJIOTUUYECKOH, COIMAIbHON U
TUYECKOU cepax IesTeTbHOCTH YeJIOBEKa, pojib U MecTO (M3UKU B COBPEMEHHOM HaydyHOU KapTHHE



MUpa, 3HAYCHHUE OINHMCATEIbHON, CHCTEMATU3UPYIOIIEeH, OOBSICHUTENBHON U MPOTrHOCTHYECKONW (PYHKITHIA
($U3NIECKO TEOPHH — MEXaHUKHU, MOJICKYJISIPHOW (PM3UKU U TEPMOAUHAMUKH, POJIb (PU3HMUECKON TEOpUH
B (DOpMUPOBAHUHU TPEACTABICHUHN O (U3UIECKOIN KapTHHE MUPA;

® pa3IM4aTh YCIOBUS NPUMEHUMOCTH MOJeNe (U3NYECKUX Tel U TPOIECCOB (SBJICHUN):
HMHEpLMAJIbHAs CHUCTeMa OTCU€Ta, aOCOJIOTHO TBEPIOE TENO, MaTepHalbHas TOYKAa, PABHOYCKOPEHHOE
JBUKCHHE, CBOOOIHOE Ta/ieHue, abCOMIOTHO yrpyras aedopmaiwsi, abCOIIOTHO YIPyroe U abCOIIOTHO
HEYIpPYyroe CTOJKHOBEHUS, MOJEIH Ta3a, KUAKOCTH U TBEPJAOro (KpUCTAUIMYECKOTO) Teja, UACaIbHbIN
ra3, TOYEUHbIH 3aps]l, OJJTHOPOIHOE FNEKTPUUECKOE I10JIE;

® pa3M4aTh yCJIOBUS (TPaHUIBL, OONACTH) MPUMEHUMOCTH (PHU3MUECKHX 3aKOHOB, MOHUMATh
BceoOmmid xapakrep QpyHIaMEeHTaIbHBIX 3aKOHOB U OT'PaHMUEHHOCTh NCTIOJIh30BAHUS YaCTHBIX 3aKOHOB;

® AHAIM3UPOBAaTh U OOBACHATH MEXAaHMUYECKUE IPOLIECCHl M SBJICHMS, MCIOJb3yd OCHOBHBIE
MIOJIOKEHUSI U 3aKOHbI MEXaHUKU (OTHOCHTEIBHOCTh MEXaHUUYECKOTO JBMXKEHUS, (POPMYJIbI KHHEMATHKU
PaBHOYCKOPEHHOI'O JIBUXKEHHS, NpeoOpa3oBaHus ['anmunes Aas CKOPOCTH U IEpPEMELIEHUS, 3aKOHBI
HploToHa, NpUHIMI OTHOCUTENBbHOCTH ['anmuies, 3aKOH BCEMHPHOTO TATOTEHUS, 3aKOHBI COXpPaHEHUs
UMITyJbCA U MEXaHMYECKOW SHEpPIuH, CBs3b pabOThl CHJIBI C M3MEHEHHUEM MEXaHWYECKOH 3Hepruw,
YCIIOBUSL paBHOBECHs TBEPJIOTO Teja), MPU ATOM MCIOJIb30BaTh MAaTEMaTHYECKOE BBIPAKEHHE 3aKOHOB,
YKa3bIBaTh YCIOBUS TMPUMEHUMOCTH (U3UYECKUX 3aKOHOB: TMpeoOpa3zoBanuii ["anumes, BTOporo u
TpeThbero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHUS HMITYJIbca M MEXaHHYEeCKOM SHEpruM, 3aKoHa
BCEMUPHOTO TATOTEHUS;

® AHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOLECCH] U SIBJICHUS, UCIOJB3YsI OCHOBHBIE MOJIOKEHUS
MKT u 3akOoHBI MOJIEKYJISIpHOM (PU3UKKM U TEpMOJAMHAMUKU (CBSI3b JABJIEHUS MJIEAIBHOTO rasza co
CpelHE KHWHETHYECKOW HSHEprued TEeIJIOBOTO JBWXKEHUS M KOHLEHTPAIMEN €ro MOJIEKYJ, CBS3b
TEMIIEPATyphl BELIECTBA CO CPEAHEH KMHETHMYECKON DHEPruei TEIUIOBOTO ABMIKECHHUSA €r0 YacTHL], CBS3b
JABJICHHS MJICAIBHOTO Ta3a C KOHIEHTpAalMed MOJIEKYN M €ro TeMIIepaTypoi, ypaBHeHue MeHeneeBa—
KnanelipoHa, nepBblii 3aKOH TEPMOAMHAMUKY, 3aKOH COXPAHEHUS SHEPrUy B TEIUIOBBIX Mpolieccax), Ipu
9TOM MHCIIOJIB30BaTh MAaTEMATUYECKOE BBIPAKECHUE 3AaKOHOB, YKa3blBaThb YCJIOBUS IIPUMEHHUMOCTH
ypaBHeHus1 MenaeneeBa—Kianeitpona;

® AaHAJIM3UPOBAaTh U OOBACHATH AIIEKTPUUECKHE SBJICHMS, UCIOJb3YS OCHOBHBIC IOJIOKEHUS U
3aKOHBl  JJIEKTPOJMHAMUKU  (3aKOH  COXpaHEHHs  3JEKTPUUYECKoro  3apsna, 3akoH  Kymosa,
MOTCHIMAIBHOCTD JJIEKTPOCTATUYECKOTO IOJIA, IPHUHLMII CYNEPHO3ULUN IEKTPUYECKUX MOJIEH, IIPH
9TOM yKa3blBas YCJIOBMs NPUMEHMMOCTH 3akoHa KyloHa, a Takke NPaKTUYECKU Ba)KHBIE COOTHOIICHUS:
3akoHbI OMa Ui y4acTKa LENH U U 3aMKHYTOH 2JIEKTPUYECKON 1ienH, 3aKoH J[xoynsa—Jlenua, npasuia
Kupxroa, 3akonsl @apazes 11 3IEKTPOIN3a);

® ONMCBIBATh (PU3MUYECKHE MPOLECCH U SBJICHUS, UCIIONb3Ysl BEIMUUHBI: MIEpPEMEIEHUE, CKOPOCTb,
YCKOpPEHHUE, UMILYJIbC T€Jda M CUCTEMBI TeJl, CHJIa, MOMEHT CHWJIbI, JaBJICHUE, MOTEHIUAJIbHAs JHEPrus,
KUHETHYECKasi SHEpI'sl, MeXaHUUecKasi 3Heprusi, padoTa CUJIbl, LIECHTPOCTPEMHUTEIBHOE YCKOPEHUE, CUIIa
TSKECTH, CHJIA YIPYTrOCTH, CUJIa TPEHUS, MOIIIHOCTb, SHEPTUs B3aUMOAEHCTBH Tena ¢ 3eMiél BOu3M eé
IIOBEPXHOCTH, DSHEPrus YOpyro nepopmanuy MHPYKUHBI, KOJMYECTBO TEIUIOTHI, a0COIIOTHAs
TemiepaTypa Teja, paboTa B TEPMOJAMHAMMKE, BHYTPEHHsS SHEPIUs HACAIbHOTO OJHOATOMHOIO rasa,
paloTa uaeanbHOTO ra3a, OTHOCUTENbHAS BIAKHOCTh Bo3ayxa, KIIJl naeanbHOro TEmiaoBOro JABUraTens;
UIEKTPUYECKOE TI0JIE, HAIPSDKEHHOCTDh NIEKTPUYECKOTO IOJIsA, HAMPSDKEHHOCTH IOJII TOYEUHOTrO 3apsiaa
WM 3apsDKEHHOTO I1apa B BaKyyMe€ U B AMDJIEKTPUKE, MOTEHIAAJ IEKTPOCTATUYECKOTO MOJIsl, Pa3HOCTh
MIOTEHLIMAJIOB, JJIEKTPOABIDKYIAs CHJla, CHJIA TOKAa, HANpPSIKEHHE, MOIIHOCTh TOKA, JJIEKTpUYECKas
€MKOCTh TUIOCKOTO KOHJIEHCATOPa, CONPOTUBIICHUE YYaCTKa LENH C MOCIIEI0BATEIBHBIM U ITApaJJIEbHBIM
COEIMHEHUEM PE3UCTOPOB, SHEPTUS NIEKTPUUECKOTO MOJISI KOHIEHCATOPA;

® 00BSICHATH OCOOCHHOCTH MPOTEKaHMsI (PU3NUECKUX SABJICHHUI: MEXaHUYECKOE IBUKECHHUE, TETJIOBOE
JBMDKEHUE YacTHUIl BEILECTBA, TEIUIOBOE paBHOBECHE, OpOYHOBCKOE JBHXeHHE, nu(dy3us, UCIapeHue,
KWIIEHWE U KOHJCHCAllWs, IUIABJIEHWE M KPUCTAUIM3AllMs, HAIPABJICHHOCTb TEIUIONEPEIauH,
UIEKTPU3ALHNA TN, SKBUIIOTEHIIMAILHOCTD TOBEPXHOCTHU 3apsKEHHOTO IIPOBOIHUKA;



® IPOBOJIUTH HCCIICZIOBAaHHE 3aBUCUMOCTH OJHOM (PHU3MUYECKOW BEIMYMHBI OT JAPYrol C
MCTOJIb30BAHUEM MPAMBIX U3MEPEHUH, IIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yIbTAThI
MOJIydeHHOM 3aBUCHUMOCTH (PM3MYECKMX BEIMYMH B BUAE TrpadukoB ¢ yd4éroM aOCOJIOTHBIX
IIOTPEIIHOCTEN U3MEPEHUH, JIE1aTh BBIBO/IBI 110 PE3YyJIbTaTaM UCCIIEI0BAHUS;

® [IPOBOJIUTH KOCBEHHBIC M3MEpEeHHs (DM3NYECKUX BEIWYHMH, NPH ATOM BBIOMPATh ONTUMAIbHBIN
METOJI M3MEPEHHUS, OLCHUBATH aOCOJIOTHBIE M OTHOCHUTEIbHBIE MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX
U3MEPEHUN;

® [I[POBOJIUTH OIIBITHI 10 IPOBEPKE MPEITI0KEHHON IMIIOTE3bI: IUIAHUPOBATH SKCIIEPUMEHT, COOMPATh
AKCIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJIYYEHHbIE PE3yabTaThl M J€JIaTh BBIBOJ O CTaTyce
MPEJI0KEHHON TUIIOTE3bI;

e coOMOIaTh MpaBmiia OE30MacHOTO TpyJa MPU NPOBEACHUU HMCCICIOBAHWN B paMKax y4eOHOTO
OKCIEPUMEHTAa, TMpPAKTUKyMa M  y4eOHO-UCCIENOBATEIIbCKOM W  TMPOEKTHOM  JESATENIbHOCTH  C
HCI0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONCTB U JIaOOPaTOPHOro 000PyI0BaHUS;

epeliaTh pacy€THhIE 3a/la4d C SIBHO 3a/laHHOM U HESBHO 3aJaHHOM (PU3MYECKOW MOJIeNblo: Ha
OCHOBAaHUHU aHAJIM3a YCJIOBUS OOOCHOBBIBATH BHIOOP (PU3MUECKONW MOJENH, OTBEyarouieil TpeboBaHUAM
3a/lauid, TPUMEHATH (QOpPMYJbl, 3aKOHbI, 3aKOHOMEPHOCTHM U MOCTYNaThl (U3NYECKUX TEOPUH mpH
HCIOJIb30BAHUM MaTeMAaTUYECKUX METOJOB pelIeHUs 3ajady, MPOBOJUTh pacué€Thl Ha OCHOBAHHMHU
UMEIOLUXCA JaHHBIX, aHAJIM3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATh METOJbI pELIeHUS C Yy4ETOM
MOJIy4YE€HHBIX PE3yJbTaTOB;

epellaTh KaueCTBEHHbIE 3a/lauM, TpeOyIolIue MPUMEHEHHs 3HAHWW M3 pa3HbIX pa3/eloB Kypca
¢bu3ukM, a TaKkKe UHTerpalud 3HAHUM U3 JPYrMX MPEeIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA:
BBICTPAMBATh JIOTHUECKYIO LIETIOUYKY PacCyKJIEHUH C OMOpOil Ha M3ydeHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U
(bu3uvecKue SBICHNUS,

® IICTIOJIb30BATh TEOPETUYECKHE 3HAHUA [UIl OOBSICHEHUS OCHOBHBIX IPUHIMIIOB pPaOOTHI
M3MEPUTENbHBIX IPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTMYECKUX MPOLIECCOB;

® IPUBOAUTH NMPUMEPHI BKJIAJa POCCUICKUX U 3apyOekHBIX yUEHBIX-(DU3UKOB B PAa3BUTHE HAYKH, B
00BsSICHEHHUE MTPOLIECCOB OKPYXKAIOLIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHHA;

® AaHAJIM3UPOBAaTh U OLEHUBATH IOCJIEACTBUSA OBITOBOM M IPOU3BOACTBEHHON JEATEIBHOCTH
YeJ0BeKa, CBA3aHHOW ¢ (U3MYECKUMHU IIPOLIECCAMU, C TO3ULUM SKOJIOrHYeckoi 0Oe30macHoCTH,
IIPEACTAaBICHUM O PALMOHAJIBHOM IPUPOJOINONB30BAHMM, a TAaKXKE pa3yMHOM HCIOJIb30BaHUU
JOCTH)KEHUHM HAyKU U TEXHOJIOTUH JJIs JalbHENIIEro pa3BUTHUS YEI0BEUYECKOTO 00LIECTBA;

® IPUMEHATh pa3jMyHble CHocoObl paboThl ¢ HMH(OpPMaLUed (U3MUECKOTO COJIEpKaHUs C
HCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTHH, IIPU 3TOM HCIIOJIb30BaTh COBPEMEHHBIE
MHGOpPMALMOHHbIE TEXHOJOTMM MAJs IOMCKa, NepepabOTKM U NpPEeAbsABICHUS Y4eOHOH M HAydHO-
HOMYJSApPHOM HH(pOpMAlKU, CTPYKTYpPUPOBAHHUS M MHTEpIpeTalud WHPOPMALUHU, NOJIYYEHHOW U3
pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKH AaHAJIM3MPOBATh MOJIyd4aeMyl0 HH(OpMAIMI0 M OLIEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCSl 3HAaHUM, TaK U HA OCHOBE aHaJIM3a UCTOYHHMKA UH(OpMAIUH;

® IPOSIBJISITh OpPraHU3aLMOHHBbIE M IO3HABAaTEJIbHbIE YMEHHUS CAMOCTOSTENILHOIO MPUOOpETEHHS
HOBBIX 3HaHUI1 B ITpoliecce BBINOJHEHHS IPOSKTHBIX U yUeOHO-UCCIIEI0BATENILCKUX PA0OT;

epaboTaTh B TPYHNE C HUCIHOJIHEHHWEM pa3IMYHBIX COLMAIbHBIX pOJIeH, IJIAaHUPOBAaTh DPAOOTY
IPYIIIbI, PALIHOHAIBHO PACHPENEIATh ACATEIbHOCTD B HECTAHJAPTHBIX CUTYallUsX, aIEKBATHO OLICHUBATh
BKJIa/1 KaX/I0TO U3 YYACTHUKOB I'PYIIIBI B PELICHUE pacCMaTPUBAEMOM POOIEMBI;

® IPOSIBJIATh MOTHBALMIO K Oyaymiedl mpodeccnoHanbHON AEATENBHOCTH MO CHEHUaIbHOCTIM
(U3UKO-TEXHUYECKOTO POHIIS.

K xoniy o0yuenus BI1 knacce npeaMeTHbIE pe3ybTaThl Ha YriayOJIEHHOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh y O0OyHAIOIIUXCS YMEHUI:

® IOHUMATh POJIb (PU3UKH B SIKOHOMUYECKOH, TEXHOJIOTMUECKOM, COIIMAIbHON U 3THUECKOH cdepax
JeATEIbHOCTH 4eJOBEKa, pojib M MecTO (M3MKM B COBPEMEHHOM HAydyHOM KapTWHE MHUPA, POJb



ACTPOHOMHHU B NMPAKTUYECKON NEATENBHOCTH YEJIOBEKAa U JAIbHEHIIEM Hay4HO-TEXHUYECKOM DPAa3BUTHH,
3HAYCHHUE OIMMCATENBbHON, CHCTEMATH3HPYIOIIeH, OOBSCHUTEIBHOH M MPOTHOCTHYECKOW (DYHKIIHIA
(bu3HUecKo TeopUn — INEKTPOAMHAMUKH, CIEIIMATLHON TEOPUU OTHOCUTEIHHOCTH, KBAHTOBON (DU3UKH,
poJib PU3NYECKOW TeoprH B (POPMHUPOBAHUM MPEICTABICHUN O (U3NYECKOW KApTHHE MHPA, MECTO
¢u3nveckoil KapTUHBI MHpa B OOIIEM psAIY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUH O
IIPUPOJIE;

® pa3IM4aTh YCIOBUS TPUMEHHMOCTH MOJeNed (U3NYECKHX Tel W TPOIECCOB (SBJICHUN):
OJIHOPOJHOE  D3JIEKTPUYECKOE U  OJHOPOJAHOE MArHUTHOE TIOJs, TapMOHMYECKHE KoJjebaHus,
MaTeMaTUUYEeCKUM MAaATHUK, WJCAJIbHBIM NPYKUHHBI MasTHUK, TapMOHUYECKHE BOJIHBI, HJCAJIbHBIN
KoJsie0aTenbHbIN KOHTYP, TOHKAs JIMH3a, MOJEJIeH aToMa, aTOMHOTO sjpa M KBAHTOBOW MOJIEITU CBETA;

® pa3nM4aTh yCJIOBUS (TPaHMIBL, OONACTH) MPUMEHUMOCTH (PHU3MUECKHX 3aKOHOB, IMOHUMATh
BceoOmmid xapakrep pyHIaMEeHTaIbHBIX 3aKOHOB U OTPaHMYEHHOCTH UCTIOJIH30BAHUS YaCTHBIX 3aKOHOB;

® AHAIM3UPOBATh U OOBICHATH IEKTPOMArHUTHBIE MPOIECCH U SIBICHUS, HCIOJIb3ys OCHOBHBIE
MIOJIOKEHUSI U 3aKOHBI IEKTPOJMHAMUKU U CIELMAIbHON TEOPHUH OTHOCUTENIBHOCTH (3aKOH COXpaHEHMs
AIIEKTPUYECKOTro 3apsia, cuiia Amrepa, cuia JlopeHna, 3aKOH 3J€KTPOMarHMTHOM HMHAYKLUH, TPaBUIIO
Jlenna, cBsizb OJIC caMOMHIYKIIMK B 3JIEMEHTE AJIEKTPUUYECKONW LENH CO CKOPOCTHIO M3MEHEHUS CHIIbI
TOKa, IOCTYJaThl CHEHaTbHON TEOPUH OTHOCUTENLHOCTH DWHIITEHA);

® AHAIM3UPOBATH U OOBSACHATH KBAHTOBBIE MPOLIECCHI U SIBICHUS, UCIOJIB3Ysl MOJIOKEHUS KBAaHTOBOM
¢usuku (ypaBHeHue OWHINTENHA Ui GoTorddeKTa, MepBbId U BTOPOHM mMocTynaTel bopa, mpuHuun
COOTHOIIEHUS HeonpeaenéHHoctel ['eizendepra, 3aK0HbI COXpaHEHUS 3apsI0BOTO U MACCOBOTO YMCEN U
SHEPTrUM B SAECPHBIX PEaKLUIX, 3aKOH paJH0aKTHBHOIO pacraja);

® OIIMCHIBATh (PU3MYECKHE TMPOLECChl M SBIEHHS, HCHOJb3ys BEIMYMHBI: HaIPSHKEHHOCTD
JNEKTPUYECKOTO  MOJs,  MOTEHUWald  ANEKTPOCTATHYECKOrO0  MOJIs,  PA3HOCTh  MOTEHIHUAJIOB,
JNEKTPOJBIKYIAs. CUJa, WHAYKIMS MarHUTHOIO TIOJII, MAarHUTHBIA MOTOK, cwiaa Awmmepa,
WHJIYKTUBHOCTb, JIEKTPOJBHKYILAs CHJIa CAMOMHIYKIUH, DHEPrUs MArHUTHOTO IOJISI MPOBOJHHMKA C
TOKOM, PEISTUBUCTCKUI UMIYNbC, MOJHAs HEPIHs, PHEPTUs MOKOS CBOOOTHOW YaCTHIIBI, SHEPTUs U
UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3aps]l SApa, SHEPTHsl CBSI3U SApa;

® 00BACHATh OCOOCHHOCTH TMPOTEKaHUsI (U3UUECKUX SBJICHUHN: HJIEKTPOMArHUTHAs WHIYKIINS,
CAaMOMHJIyKIIMs, PE30HAHC, HWHTepepeHIuss BOJH, Audpakuus, IUCHEpCUs, IOJIHOE BHYTPEHHEE
oTpaxkeHue, ¢oTodnekTpuueckuii 3pdext (dboTodddekr), ambda- m OeTa-pacmansl saep, ramma-
U3ITy4eHue saep, PU3ndeckue MPUHIUIBI CIEKTPATILHOTO aHaN3a U paboThI Jla3epa;

® OIIPEACIIATh HAIpaBJICHUE MHAYKIUM MATHUTHOTO MOJIA IMPOBOJHUKA C TOKOM, CHJIbl AMIiepa U
cunel Jlopeniia;

® CTPOUTH M300paKeHHUE, CO37AaBaeMOe IIOCKUM 3€pPKalioM, TOHKOM JIMH30M, U PacCUUTHIBATH €ro
XapaKTEPUCTUKU;

® [[PUMEHSATh OCHOBOIOJIArarollie aCTPOHOMUYECKUE IMOHATUSA, TEOPUHU U 3aKOHBI JUIsl aHaIU3a U
0oOBsicHEeHUS! (UBNYECKUX TMPOLIECCOB, MPOUCXOIAMIMX B 3BE3aX, B 3BE3JHBIX CHUCTEMaX, B
MEXTallaKTUYeCKOU cpeJie; IBMKEHUs HeOECHBIX Tell, IBOJIIOLNHU 3BE31 U BeenenHoi;

® [IPOBOJIUTH HCCIEIOBAHUE 3aBUCUMOCTEH (DU3MUYECKUX BEIUYMH C HCIOJB30BAHUEM MPSIMbBIX
U3MEpEHUH, IPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCUPOBATh Pe3yIbTAThl MOJTY4YCHHON 3aBUCUMOCTH
¢u3nyecKkux BEIMYMH B BHUJE T'papUKOB € Y4ETOM aOCOJIIOTHBIX IMOTPEUIHOCTEH H3MEpeHUi, lenaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBaHUS;

® [IPOBOJIUTh KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEIWYHMH, NPH ATOM BbIOMPATh ONTUMAJbHBIN
METOJI M3MEPEHHUs, OLCHUBATh aOCOJIOTHBIE M OTHOCUTENbHBIE MOTPEIIHOCTH MPSMBIX M KOCBEHHBIX
U3MEPEHUN;

® [IPOBOJIUTH OMBITHI IO MPOBEPKE MPEUIOKEHHOM T'MITOTE3bI: TUIAHUPOBATh SKCIIEPUMEHT, COOMpATh
SKCIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJIYYEHHBIE PE3yIbTaThl M JEJIaTh BBIBOJ O CTaTyce
MIPEI0KEHHON TUIIOTE3bI;

® OIIMCBIBATh METO/IBI MTOJIy4YEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHU;



e coOmoIaTh MpaBmiia OE30MacHOTO TpyJa NpU MPOBEJCHUU HCCIENOBAaHHNA B pamMKax y4eOHOTO
OKCMEPUMEHTA, TMPAKTUKyMa M  y4eOHO-UCCIIEOBATEIIbCKOW W TMPOCKTHOH  JEATEIIBHOCTH C
MCIOJIb30BAHNEM HU3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBAHUS;

epemiaTh Pacy€THHIE 3a/la4ll C SBHO 33/IaHHOW W HESBHO 3aJaHHOW (U3MUYECKON MOMENBIO: Ha
OCHOBAaHWHW aHAIM3a YCJIOBHs BBIOMPATh (PU3WYECKHE MOJENIM, OTBEYAIONIME TPEOOBAHMSIM 3aauH,
MPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYIAThl (PHU3UIECKUX TEOPUN MPU HCIIOJIb30BAHUN
MaTeMaTHYEeCKUX METOJIOB PEIICHHS 3a]ad, MPOBOJAUTH Pacué€Thl HA OCHOBAHUW HMMEIOIIMXCS JTaHHBIX,
aQHATM3UPOBATH PE3YJAbTATHI M KOPPEKTHUPOBATH METOIbI PEIICHUS C YIETOM MOJYYEHHBIX PE3YIbTATOB;

epemiaTh Ka4eCTBEHHBIE 3a7aud, TPeOyIoIIMe NMPUMEHEHHS 3HAHUW M3 Pa3HBIX pa3/esioB Kypca
Gu3MKM, a TaKKe UWHTCTpallUd 3HAHWW W3 JPYIHX NPEIMETOB €CTECTBCHHO-HAYYHOTO IIMKIIA:
BBICTPAUBATh JIOTUYECKYIO IIEMIOYKY PACCYXKJICHUN C OTIOPOIl HAa M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3uvecKue sSBICHNUS,

® [ICTIONIb30BATh TEOPETUUECKHE 3HAHUS JJs OOBSCHEHWS OCHOBHBIX MPUHIIMIIOB PabOThI
U3MEPUTEIIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJOTUYECKUX TPOIIECCOB;

® [IPUBOJIUTH TIPUMEPHI BKJIAJa POCCUNCKHUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHE MPOIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIl;

® AHATTM3UPOBATh M OIEHWBATH TMOCIEACTBUS OBITOBOM W TPOU3BOJCTBEHHOM NEATEIbHOCTH
YEeJIOBEKa, CBSI3aHHOW ¢ (PU3MYECKMMH TIPOIECCaMM, C TIO3WUIUNA OSKOJOTHUECKOW Oe30MacHOCTH,
MPEACTABICHUI O pPAIlMOHATBLHOM TPHUPOJONOIB30BAHNHN, a TaKXe pa3yMHOM HCIIOJIh30BAaHUU
JTOCTYKCHHUM HAYKH W TEXHOJIOTHH JJIs TATbHEHIIIETO pa3BUTHS YEIOBEUECKOTO OOIIECTRA;

® [IPUMEHATh pPA3IUYHbIE CIOCOOBI PpaboThl ¢ HHpopManuell (U3MUECKOTO COJAEPIKAHUSA C
WCTIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTHUN, TTPH STOM HCIOJIb30BaTh COBPEMEHHBIE
nH(OpPMALMOHHbIE TEXHOJIOTUU JJsl TOWCKA, NepepabOTKH M MpeAbsBIEHUS Y4eOHOM W Hay4dHO-
MONYJISIpHON HMH(OPMAIUK, CTPYKTYPHUPOBAaHUS M HUHTEpHpeTanuu WHGOpMaAluM, MOJy4YeHHOU U3
Pa3IMYHBIX MCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATh MOJy4aeMyko HH(OpMaluio u OLEHUBATh €€
JOCTOBEPHOCTh KaK HAa OCHOBE UMEIOIIMXCS 3HAHUM, TaK M HAa OCHOBE aHaJIM3a UCTOYHHUKA MHPOPMAIINH;

® [IPOSIBJIATh OPraHHU3AIIOHHbIE U IO3HABATENbHbIE YMEHHUS CaMOCTOSITENIbHOTO NPUOOpETeHUS
HOBBIX 3HaHUI B MpoIiecce BHITIOTHEHHS MPOESKTHBIX U y4eOHO-HCCIIEeI0BATENbCKUX padoT;

epaboTaTh B TpyIIE C HKCIOJHEHUEM pA3JIUYHBIX COLHUAIbHBIX pOJIeH, IUIAHUPOBATH paboOTy
IPYIIIbI, PALIMOHAIBHO paclpeAessaTh AeSITeNbHOCTh B HECTAHJAPTHBIX CUTYaIUAX, aJIEKBATHO OI[CHUBATD
BKJIAJ] KQXK/I0TO U3 YYACTHUKOB IPYIIIBI B PEIICHUE paccMaTpUBaeMOl IPpOOIEMBI;

® [IPOSIBJIATh MOTHBALMIO K Oynaymied mnpodeccruoHanbHON IEesITeNbHOCTH IO CHEHUAIbHOCTIM
(hMBUKO-TEXHUUECKOTO TIPO(DHIISL.
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/
n

Tema ypoka

KoaudecTBO 4acoB

KoHuTtpousb
HbIE

Bce

ro
padoTbI

IIpakTnuyeckune padoThl

DJeKTpoHHbIe HN(POBbIe 00pa3oBaTebHbIE PeCypChl

dusnka —
(dbyH1aMeHTalbHas
HayKa O MPHUPOJIe

https://lecta.rosuchebnik.ru/https://fioco.ru/ru/about/institutehtt

p://experiment.edu.ru

Hayunslii MmeTot
MMO3HAHUS U METO/IbI
UCCIIeIOBAaHUS
(bUBUYECKUX SBICHUIN

OKCIEPUMEHT U
TeopHus B MpolLecce
MO3HAHUS PUPO/IBL.
HaOmronenue n
SKCIIEPUMEHT B
¢busuke

CriocoObl U3MepeHus
(bu3NYeCKUX BeTUYHH

AOcomroTHag U
OTHOCHUTEJIbHAs
MOTPEITHOCTH
HU3MEpEHUI
(bu3MYECKUX BETUYHH

MogenupoBaHue B
¢uzuke. Ponb u
MecTO (PU3UKHU B
(dbopmMupoBaHUU
COBPEMEHHOM
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Hay4YHOU KapTHUHBI
MHpa, B
IIPAaKTUYECKOU
NEATENbHOCTH JIIOEH

MexaHu4deckoe
nBrkxenne. Cucrema
oTcUera.
OTHOCUTELHOCTD
MEXaHUIECKOTO
nerokenus. [psmas u
oOpaTHas 3a1auu
MEXaHUKA

http://experiment.edu.ru

Pannyc-Bexrop
MaTepuanbHOMN
TOYKH, €TO MPOEKIINH
Ha OCU KOOPJUHAT.
Tpaektopusi.
[Tepemenienue.
Cxkopocts. Ux
MIPOEKLHUU HA OCH
KOOpAWHAT

PaBHOMepHOE
MPSAMOJIMHEHHOE
JBUKEHHUE.
I'paduaeckoe
OIMCaHue
PaBHOMEPHOTO
MIPSAMOJIMHENHOTO
JBUKEHUS

10

Cnoxenue
IepEMELIEHUN U
ckopocrei. Pemenue
3a1a4



http://experiment.edu.ru/

11

HepasnomepHoe
JBUKEHUE.
MrHoBeHHast
CKOpOCTb.
Yckopenue.
[IpssmonmHenHOE
JBUKEHHE C
IIOCTOSIHHBIM
YCKOpEHUEM

12

I'paduueckoe
OIMCaHue
MPSIMOJIMHENHOTO
JIBUKEHUS C
MTOCTOSIHHBIM
YCKOpEHUEM

13

CBo0OoHOE ITaficHuE.
Yckopenue
CBOOOIHOTO ITaJI€HUS.
3aBHCHMOCTH
KOOP/HMHAT,
CKOPOCTH, YCKOPECHUS
OT BPEMEHH U UX
rpadguku

14

JIBHO>KEHHE Tena,
OpOIIIEHHOTO TIOT
YIJIOM K TOPU3OHTY

15

Kpusonuneitnoe
JBUKEHUE.
JIBu>keHue 1o
OKPY’KHOCTH.
YrioBas v IMHEWHast
ckopocts. [lepuon u
4acToTa.




LlenTpocTpemMuTenbH
0€ U II0JIHOE
YCKOpEHHUE

16

KontponsHas padora
10 TeME
"Kunemartuka"

17

[IepBb1if 3aK0H
Hrrotona.
NHuepunanbHbie
CHCTEMBEI OTCUETA.
[TpunaIMn
OTHOCHTEIBHOCTH
Tammnes.
Hewnnepunaneusie
CHCTEMBI OTCUETa

18

Cura.
PaBHonelicTByIOIIAS
cuna. Bropoii 3akoH
Hrrorona. Macca

19

BsaumoneiicTBue Te.
Tpetuii 3akoH
Hrrorona

20

[Tpuniun
CYIEPIIO3UINHU CHIL.
Pemenne 3amag Ha
MPUMEHEHHE 3aKOHOB
HeroTona

21

3aKkoH BCCMHUPHOT'O
TATOTCHUA.
OKBUBaJCHTHOCTH
FpaBHTaHHOHHOﬁ u
HHCpTHOfI MacCChbl




22

Cuia TSDKECTH U
YCKOpEHUE
CcBOOOIHOTO IaJICHUS

23

JIBukeHHEe HEOECHBIX
TeN U UX
HCKYCCTBEHHBIX
cnyTHHUKOB. [lepBas
KOCMUYecKast
CKOPOCTbh. 3aKOHBI
Kennepa

24

Cuna ynpyroctH.
3axoHn ['yka. Bec Tena

25

Cuna TpeHusl.
[Ipupona n BUzBI crII
Tpenus. JIBuxeHue B
XKUJKOCTHU U Tasze ¢
YUYETOM CHIIBI
CONIPOTHUBIICHUS
cpenbl

26

JlaBaeHue.
I'uapocraTtuyeckoe
nasienue. Cuiia
Apxumena

27

AOCOJIFOTHO TBEPJI0E
TENO.
[ToctynarensHoe u
BpalaTeabHOE
JBUKEHUE TBEPIOTO
Tena

28

MOMEHT CHUJIBI
OTHOCHUTEIBHO OCH
BpaueHus. [lneqo




CHIJIBI

29

CnosxeHue Cuil,
MPUIIOKEHHBIX K
TBEPAOMY TEIYy.
IleHnTp TsKECTH TENA.
YcnoBus paBHOBECUS
TBEpAOTO Tena. Buabl
paBHOBECHS

30

Pemenue 3amau

31

KonTtponsHas pabora
o Teme "J[uHamuxka.
Craruka TBEpAOTO
Tena"

32

Nmmynsc
MaTepuaibHOMN
TOYKH, CUCTEMBI
MaTepuaIbHbIX
Touek. LlenTp macc
CUCTEMBI
MaTepuaIbHbIX
Touek. Teopema o
JBUKEHHUH LIEHTpa
Mmacc

33

Nmnynsc cuisl u
M3MEHEHUE UMITYJIbCA
Teaa. 3aKoH
COXpaHECHUS
HMITYJIbCA.
PeaktuBHOE
JIBIDKCHHE

34

MoMeHT umItyisca
MaTepuanbHOU




TOYKMH.
IIpencrasnenue o
COXpPaHCHUH MOMCHTA
HMIIYJIbCa B
HCHTPAJIbHBIX ITOJIAX

35

Pemenue 3amau

36

Pabora cunbl Ha
MaJIOM M Ha
KOHEYHOM
MepEeMEIIECHUH.
I'paduueckoe
MIPEJICTaBJICHHE
paboOTHI CHITBI.
MOITHOCTE CHIEI

37

Kunernueckas
sHeprus. Teopema 00
H3MEHEHUH
KUHETHUYECKOM
SHEPTHH
MaTepuaIbHON TOUKH

38

IloTennmansHEIEe U
HEITOTEeHITNAILHBIC
CHUIEI.
Ilorennmmansuas
sHeprusi. Bropas
KOCMHYECKast
CKOpPOCTh

39

Tperbs kocmuyeckas
ckopocTb. CBs3b
paboThI
HEMOTEHIIUATBHBIX
CHJI C UBMEHEHUEM




MEXaHHYECKOM
SHEPIUU CUCTEMBI
TeI. 3aKOH
COXpaHEHUS
MEXaHMYECKOU
SHEPTUH

40

Yupyrue n
HEyHpyrue
CTOJIKHOBEHHUSI.
YpaBHeHue
bepnymnu qns

HIeaTbHON KUIKOCTH

41

KounTponbHas pabdorta
o TeMe "3aKOHEBI
COXpaHEHUS B
MexaHuke"

42

PazButue
MpEJICTaBICHUN O
MIPUPO/JIE TETIOTHI.
OcCHOBHBIC
nonoxxeauss MKT.
Auddysus.
BbpoyHnoBckoe
IBIKEHUE

43

Crpoenue
ra3zo00pa3HbIX,
KUJKUX U TBEPJIBIX
Tell. Xapakrep
JIBUKCHUS U
B3aUMOJICHCTBUS
YacTHIL BEIIECTBA

44

Macca u pazmepsl




MOJIEKYJI (ATOMOB).
KonnuectBo
BeIlIECTBA.
ITocTosiHHast
ABoraapo

45

Temneparypa.
TermmoBoe
paBHoBecue. [1kana
Henscus

46

Pemenue 3amau

47

WneansHorii ras.
T"azoBEIE 3aKOHEI

48

YpaBHeHue
MenneneeBa-
Knaneiipona.
Pemrenue 3agau

49

AOcoroTHas
TemmepaTrypa. 3akoH
JanpToHa

50

N3omnporieccel B
HJIealbLHOM Ta3e ¢
IMOCTOSIHHBIM
KOJIHNYECTBOM
BeEIEeCTBA

51

I'paduueckoe
NpeJCTaBICHHUE
M30TPOIIECCOB:
n30TepMa, U30X0pa,
n3obapa

https://efizika.ru/

52

OcHOBHOE ypaBHEHHE
MKT

53

Pemenue 3amau



https://efizika.ru/

54

CBsi3b a0COTIOTHOU
TEeMIIepaTyphl
TEPMOIMHAMUYECKOMN
CUCTEMBI CO CpeHEN
KUHETHYECKOMU
JHEPruen
MOCTYIATEIHLHOTO
TEIJIOBOTO JBUYKEHUS
€€ JacTHuIl

55

O06o00mmenue u

CHCTEMAaTHU3aLUs
3HAHUH 110 TEME
"OcuoBsl MKT"

56

KounTtponsHas pabota
o Teme "OCHOBEI
MKT"

57

TepMoauHamMuyeckast
cucTeMa. 3agaHue
BHENIHUX YCITOBHI
ais TJI cuctemsl.
Bruentaue n
BHYTpPEHHHE
MapaMeTpBhl.
ITapameTpst T/]
CHCTEMBI KaK
CpeaHue 3HAYEHUS
BEJIMYMH,
OIMMCBHIBAIOIIMX €& Ha
MHKPOCKOTTMYECKOM
YpOBHE

58

Hynesoe nauano
TEPMOJUHAMUKH.
Camonpoun3sBosbHast




penakcanus T/1
CHUCTEMBI K
TEILUIOBOMY
PaBHOBECHIO

59

Mojens ueaabHOTO
rasaB
TEPMOJUHAMUKE.
VYcemoBus
MIPUMEHHUMOCTH ITOU
MOJCIH

60

YpaBHeHue
Menneneea-
Kianelipona u
BBIpA)KEHUE JUIsS
BHYTPEHHEHN SHEprun

61

Bripaxkenue mis
BHYTPEHHEUN SHEPTUHN
OJIHOATOMHOTO
UJeabHOTO Ta3a.
KBazucratuueckue u
HECTaTHUYEeCKue
MIPOLIECCHI

62

DJieMeHTapHast
paboTta B
TEPMOIMHAMUKE.
Brruncnenue paboTsl
o rpadguxy
npouecca Ha pV-
ararpamme

63

Temnonepenaua kaxk
Ccoco0 U3MEHEHUA
BHYTPEHHEH SHEPrUU




TJ1 cuctemsr 6e3
COBepIIeHHS pabOTHI

64

Konsexkius,
TEIUIOIPOBOJHOCTb,
W3JIy4YEHHE

65

KommuaectBo
TEMIOTEI.
TermnoéMKOCTE Tea.
VnaenpHasa u
MOJISIpHAS
TEIJIOEMKOCTHU
BellecTBa. Y AeiIbHAs
TEII0Ta CrOPaHust
TOIINBA

66

Pacuér xommyectBa
TEIUIOTHI IPU
Terionepenaye

67

[Tonsitre 06
anuabaTHOM
npouecce. [lepBbrit
3aKOH
TEPMOIMHAMUKHU

68

KonnuecTBo TEMIoTHI
1 paboTa KaK Mepbl
W3MEHEHUS
BHYTPEHHEH 3HEepruu
T]1 cuctemsl

69

Bropoi1 3akoH
TEPMOJUHAMUKH IS
PaBHOBECHBIX U
HEPAaBHOBECHBIX
IIPOLIECCOB.




HeobpaTumocts
IIPUPOIHBIX
MPOIIECCOB

70

[TpuHIMIIBI AEACTBUSA
TEIUIOBLIX MAIIIUH.
KIT

71

MakcumaiibHOE
3Hauenue KII/I.
Huxn Kapuo

72

Pemenue 3amau

73

ODKOIOTHYECKHE
ACIIEKThI
HCIIOJIL30BaHUS
TEIJIOBBIX
JIBUTATEJIEH.
TenmoBoe
3arpsi3HEHUE
OKpY)KarolEen Cpeibl

74

Pemrenue 3agau

75

O06o01enue u
CHCTEMAaTH3aLHs
3HAHHUH 10 TEMe
"TepmoarHaAMUKa.
TenoBrle MalIMHBL"

76

KontponbHas padoTa
10 TEME
"TepMoarHAMUKA.
TenoBrle MaIIMHBL"

77

[TapooGpazoBanue u
KOHICHCAIHSL.
Hcnapenue u
KUTIeHHe. Y ienbHas




TEII0Ta
napooOpa3zoBaHus

78

Hacrwimennsie u
HCEHACHIIIICHHBIC
napel. KauectBeHHas
3aBUCHUMOCTh
IUIOTHOCTH B
JTaBIICHUS
HACBIILIEHHOTO Tapa
OT TEMIIEPATYPbI, UX
HE3aBUCUMOCTH OT
00BéMa
HACBIILIEHHOTO Tapa.
3aBUCHUMOCTh
TeMIepaTypbl

KUIICHUS OT AaBJICHUS

B )KUJKOCTHU

https://efizika.ru/http://experiment.edu.ru

79

BrnaxnocTs Bo3ayxa.
AOcomoTHas U
OTHOCHUTEJIbHAs
BJIQYKHOCTh

80

Pemrenue 3agau

81

Teépnoe Teno.
Kpucrannuueckue u
aMmopdHBbIE Tea.
AHM30TpOTIHS
CBOMCTB KPHCTAJIIOB

82

IInaBnenue u
KpUCTaJUIM3aLUA.
VenpHas TemioTa
IUIaBJICHUS.
Cybnumarus



https://efizika.ru/
https://efizika.ru/

83

Hedopmaruu
TBEPIIOTO Tena.
Pactsxenue u
cxarue. CaBur.
Mopyns FOnra.
[Ipenen ynpyrux
nedopmanuit

84

TenmoBoe
paciupeHnue
JKUJIKOCTEH 1
TBEPABIX TEI.
AHTrapMOHU3M
TEIJIOBBIX KOJCOaHUI
JaCTHI] BEIIleCTBa

85

[IpeobpazoBanme
SHEPTHUH B (Pa30BBIX
nepexoaax

86

YpaBHeHue
TeruIoBoro Oamsanca

87

Pemrenue 3agau

88

[ToBepxHoCcTHOE
HaTsKEHUE.
Kanunnspueie
sBieHus. JlaBnenue
10l ICKPUBJICHHOM
MMOBEPXHOCTHIO
xuakoctu. Gopmyna
Jlamtaca

89

O06o06mIcHNE 1
CHCTEeMAaTHU3alIHs
3HAHUM 10 TeMe
"ArperaTHble




COCTOSIHUS BEILIECTBA.
da30BbIe NEpexoibl"

90

Kontponsnas padora
1o TeMe
"ArperaTHble
COCTOSTHHS BEII[ECTBA.
da3o0BbI€ nEpexoibl"

91

DneKkTpu3anus Tei u
€€ MPOSIBIICHUA.
DnexTpuyecKuit
3apsa. JBa Buma
AIIEKTPUYECKIX
3apsoB.
[IpoBogHMKH,
TIMDIIEKTPUKH
MOJIYIPOBOAHUKH

92

DJIeMeHTapHbIN
BIEKTPUUECKUI
3apsj. 3aKOH
COXpaHEHUS
AIIEKTPUYECKOTO
3apsiaa

93

BsaumoneiictBue
3aps10B. Todeunbie
3apsbl. 3aKOH
Kynona

94

Pemenue 3amau

95

DNEKTPUUECKOE TOJIE.
Ero neiicTtBue Ha
JIEKTPUYECKUE
3apsibl

96

Hanpsxkénnocts




IIEKTPUYECKOTO
noJtst. [TpoOHbIi
3apsa. JInaum
HaNPsHKEHHOCTH
AJIEKTPUYECKOTO
nossi. OgHOpOoIHOE
AJIEKTPUYECKOE I10JIE

97

IToTeHIIMaIBFHOCTH
BIEKTPOCTATHYECKOTO
mos. PasHOCTh
MOTEHIINAIOB U
HaIpsDKEHUE

98

IToreHmmanbHas
SHEprus 3apsja B
AIEKTPOCTATUYECKOM
none. [lorermman
BIEKTPOCTATUYECKOTO
OIS

99

CBi13p
HaIpsHKEHHOCTH TIOJIS
Y Pa3HOCTHU
MOTEHIMAIOB IS
ANEKTPOCTATHYECKOTO
OJISt

100

[TpuHIMIT
CyINEpIO3UINT
AIEKTPUUECKUX
noJjein

101

Pemenue 3amau

102

Ilone Toyeunoro
3apsana. Ilone
PaBHOMEPHO




3apsKEHHOU cepsl

103

ITone paBHOMEpPHO
3apsKEHHOTO I10
00BEmy mrapa. [one
PaBHOMEPHO
3apsKEHHOU
0eCKOHEUHOU
IJI0CKOCTH

104

[IpoBogHUKH B
AIIEKTPOCTATUYECKOM
noze. YciaoBue
paBHOBECHS 3aps/I0B

105

JIMDIIEeKTpUKY U
MOJIYIPOBOIHUKH B
NIEKTPOCTATUYECKOM
noJse

106

Konpgencarop.
DIIEKTPOEMKOCTh
KOHJICHCATOpA.
DIIEKTPOEMKOCTh
IJIOCKOTO
KOHJIEHCAaTopa

107

[TapannensHoE
COeIMHEHUE
KOHJICHCAaTOPOB

108

ITocnenoBarennHOE
COCAUMHCHUC
KOHACHCATOPOB

109

OHeprus
3apsHKEHHOTO
KOH/IeHCAaTopa

110

Pemenue 3amau




111

JBr>xeHue
3apsKEHHOW YaCTHUILIbI
B OJJTHOPOJHOM
IEKTPUYECKOM I10JIe

112

Pemenue 3amau

113

O06o0061IeH e 1
CHUCTEeMaTH3aIUs
3HAHUH 110 TEMeE
"IJIeKTpUUECKOe
moJie"

114

KonTtponsHas pabora
0 TeMe
"DnexkTpuyeckoe
rose"

115

Cuma Toka.
IlocTOsTHHEBIN TOK.
VcnoBus
CYIIECTBOBAHUS
MMOCTOSIHHOTO
ANEKTPUIECKOTO TOKA

116

HcTounuku Toka.
Hanpsioxenue u 3/1C

117

3akon Oma mis
y4acTKa [emH.

DneKkTpuyeckoe
COMPOTHBIICHUE

118

3aBHCHMOCTH
CONIPOTUBIICHUS
OJIHOPOJIHOTO
MIPOBOJIHUKA OT €r0
JUTMHEI | TIJT0IIa 11
MOIMEPEYHOTO




CCUCHUA

119

YaenpHOE
CONIPOTHUBIICHUE
BemecTBa. Pemnrenne
3a7a4

https://efizika.ru/http://experiment.edu.ru

120

ITocnenoBarensHOE,
napajuiebHOE,
CMEIIaHHOE
COeIMHEHUE
HpOBOHHHKOB

121

Pacuér
Pa3BETBIEHHBIX
AIEKTPUYECKUX
ueneit. [IpaBuina
Kupxroga

122

Pemrenue 3agau

123

Pabota
AIIEKTPUYECKOTO
ToKa. 3aKkoH [[xoyns
—Jlenna

124

Pemrenue 3agau

125

MomHOoCTh
3JIEKTPUYECKOTO
ToKa. TemnmoBas
MOIITHOCTb,
BBIZICTIICMas Ha
pesucrope

126

Pemenue 3amau

127

O/1C u BHyTpEeHHEE
COIIPOTHBIICHUE
HCTOYHUKA TOKA

128

3axon OMma s



https://efizika.ru/
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MOJTHOM (3aMKHYTOM)
AIEKTPUYECKOMN e

129

Pemenue 3amau

130

MouHocTh
UCTOYHHUKA TOKA

131

Kopotkoe 3ambikanne

132

Konnencarop B nenu
MTOCTOSIHHOTO TOKa

133

Pemenue 3amau

134

Pemrenue 3agaq 1o
TteMme "TlocTOSHHBII
AIEKTPUYECKUN TOK"

135

Pemrenue 3agaq 1o
TeMe "TlocTOoSIHHEII
AIEKTPUYECKUN TOK"

136

Pemrenue 3agad 1o
Teme "IlocTosTHHBII
AIEKTPUYECKUN TOK"

137

O06o01enue u
CHCTEMAaTH3aLH
3HAHHH 10 TEME
"ITocTOSIHHBIM
3IEKTPUUECKU TOK"

138

KonTtponsHas pabora
o TeMe
"ITocTostHHBII
ANEKTPUYECKUH TOK"

139

DnekTpuyeckas
MIPOBOJMMOCTH
Pa3TUYHBIX BEIIECTB.
DNEeKTPUUYECKUN TOK
B Me€TaJlIax.




CBepxmpoBOIUMOCTh

140

DIEKTPUYECKUMN TOK
B pacTBOpax u
pacraBax
AIIEKTPOJIUTOB.
3axonsl Dapajest 1
AIIEKTPOIIH3a

141

DNEeKTPUUYECKUIA TOK
B razax. [lnasma

142

DNEeKTPUUYECKUIA TOK

B BaKyyMe.
Bakyymubie npuOopbl

143

DIIEKTPUYECKHIT TOK
B MOJTYTTPOBOTHUKAX

144

[TosmynmpoBOAHUKOBBIE
PUOOPHI

145

Pusnueckuit
MIPaKTUKYM I10 TEME
"M3mepeHue cuiibl
TOKa U HamlpsHKEHUS B
LMY TOCTOSTHHOTO
TOKa MPU MOMOIIH
aHaJIOTOBBIX U
u(poBBIX
M3MEPUTENbHBIX
puOOpOB" WK
"3HaKOMCTBO ¢
ndpoBoit
nabopaTopuei mo
¢usuke. [Ipumepsl
U3MEpEeHus
(bU3MYECKUX BETUYHH

https://efizika.ru/https://lecta.rosuchebnik.ru/https://fioco.ru/ru/
about/institutehttp://experiment.edu.ru
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MIPU IOMOIIA
KOMIBIOTEPHBIX
aTYUKOB"

146

duznueckuit
MPAKTUKYM T10 TEME
"N3yuenue
HEPaBHOMEPHOTO
JIBIDKCHHS C IEITBIO
OTIpEeAeIICHUS
MTHOBEHHOH
ckopoctH"

https://efizika.ru/https://lecta.rosuchebnik.ru/https://fioco.ru/ru/
about/institutehttp://experiment.edu.ru

147

duznueckuit
MPAKTUKYM TI0 TEME
"U3mepenue
YCKOPEHUS MPU
MPAMOJIMHEHHOM
PaBHOYCKOPEHHOM
JIBIDKSHUH TIO
HaKJIOHHOM
IUIOCKOCTH" UJIH
"UccneqoBanue
3aBUCUMOCTH IyTH OT
BpPEMEHU TPHU
PaBHOYCKOPEHHOM
IBIKeHun"

https://efizika.ru/https://lecta.rosuchebnik.ru/https://fioco.ru/ru/
about/institutehttp://experiment.edu.ru

148

duznyeckui
MIPAKTUKYM I10 TEME
"U3mepenue
YCKOpEHUs
CcBOOOHOTO
nageHusa" uin
"N3yuenue
IBIKEHUS Tela,

https://efizika.ru/https://lecta.rosuchebnik.ru/https://fioco.ru/ru/
about/institutehttp://experiment.edu.ru
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OpOIIIEHHOTO
TOPU30HTAJIBHO"

149

dOuznvecKkui
MIPAKTUKYM I10 TEME
"N3yuenue
JBUKCHHUS TeJIa 110
OKPYXHOCTH C
MOCTOSIHHOM MO
MO/TYJTIO CKOPOCTHIO"
unu "VccnenoBanue
3aBUCHUMOCTH
nepuoja ooparieHust
KOHHYECKOTO
MasTHHUKA OT €T0
rnapameTpoB"

https://efizika.ru/https://lecta.rosuchebnik.ru/https://fioco.ru/ru/
about/institutehttp://experiment.edu.ru

150

dOuznueckui
MPAKTUKYM 10 TEME
"U3mepenue
PaBHOAEHCTBYIOIIEH
CHUJIBI TIPU ABUKECHUH
Opycka 1o
HaKJIOHHOM
IUIOCKOCTH" UJIH
"I[IpoBepka rumnoTe3bl
0 HE3aBHCHMOCTH
BPEMEHU JIBHXKEHUS
Opycka 1o
HaKJIOHHOM
IUIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE
OT ero Macchel"

https://efizika.ru/https://lecta.rosuchebnik.ru/https://fioco.ru/ru/
about/institutehttp://experiment.edu.ru

151

duznueckuit
MIPAKTUKYM I10 TEME

https://efizika.ru/https://lecta.rosuchebnik.ru/https://fioco.ru/ru/
about/institutehttp://experiment.edu.ru
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"HccnenoBanue
3aBUCUMOCTH CUJI

YIPYTOCTH,
BO3HUKAIOIIUX B

NPYXUHE U
pPE3NHOBOM 00OpasIie,
ot ux aedopmarun"
nin "HU3yuenue
JIBVDKEHUS CHCTEMBI
TeJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTON
yepe3 JErkuit 6J10K"

152

Ou3nyeCcKui
MPAKTUKYM TI0 TEME
"U3mepenue

ko3 durmenta
TPEeHHUs 110 BEIHMUNHE
YTJI0OBOTO

ko3 durmenrta
3aBUCHUMOCTHU
Frp(N)" nnu
"UccneqoBanue
IBUKEHHS OpycKa 1o
HaKJIOHHOH
TJIOCKOCTH C
MIePEMEHHBIM

ko3 durmenToM
TpeHUs" WK
"N3yuenue
JIBUKEHHS Tpy3a Ha
BaJly ¢ TpeHuem"

https://efizika.ru/https://lecta.rosuchebnik.ru/https://fioco.ru/ru/
about/institutehttp://experiment.edu.ru

153

duznueckuit
MIPAKTUKYM I10 TEME
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"UccnenoBanue
YCIIOBUIA PaBHOBECHS
TBEPAOIO TENA,
HMEIOLIET0 OCh
BpaleHus" uin
"KoHcTpyupoBanue
KPOHIUTENHOB U
pacyéT cui
yOpyroctu" wiu
"N3yuenue
YCTOWYHUBOCTH
TBEPJIOTO TEIA,
MMEIOLIETO0 TIIOIA b
onopsl"

154

Du3nyecKui
MIPAKTUKYM T10 TEME
"U3mepenue
UMITyJIbCa TeJia 1o
TOPMO3HOMY MyTH"
unu "N3mepenne
CHWJIBI TSITH, CKOPOCTHU
MoJenu
ANEKTPOMOOHIIS U
MOIIIHOCTH CHUJIBI
TIru" WK
"CpaBHeHue
W3MEHEHUS UMITYJIbCca
TeJa ¢ UMITYJIbCOM
cuIbl" WK
"UccnenoBanue
COXpaHEHUs
UMITyJIbCa TIpU

yTpyrom

https://efizika.ru/https://lecta.rosuchebnik.ru/https://fioco.ru/ru/
about/institutehttp://experiment.edu.ru
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B3auMoiekcTBUN"
unu "M3mepenue
KUHETHYECKOM
SHEPTrUU Teja Mo
TOPMO3HOMY ITyTH"

155

Du3nyecKuit
MPAKTUKYM T10 TEME
"N3yuenue
M30TEPMUYECKOTO
npoiiecca
(pexomMeH0BaHO
HCTIOJIb30BAHNE
nudposoit
naboparopun)" UiIu
"U3yueHne
M30XOPHOTO
npouecca' uinum
"U3yuenue
1300apHOTO
npouecca' uium
"IIpoBepka
ypaBHEHUS
cocrosiHus"

https://efizika.ru/https://lecta.rosuchebnik.ru/https://fioco.ru/ru/
about/institutehttp://experiment.edu.ru

156

duznyeckui
MIPAKTUKYM I10 TeME
"U3mepenue
yIEIbHOU
TEIUIOEMKOCTHU" MIIN
"ccnemoBanue
rpoliiecca OCTbIBAHUS
BelecTBa" MIN
"HccnenoBanue
aanadbaTHOrO

https://efizika.ru/https://lecta.rosuchebnik.ru/https://fioco.ru/ru/
about/institutehttp://experiment.edu.ru
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npoiiecca" unu
"N3yuenue
B3aHUMOCBSI3H
SHEPTUH
MEKMOJIEKYIISIPHOTO
B3anMMOJICHCTBUS U
TeMIIepaTypbl
KHIIEHUS KUAKOCTENH"

157

Duznueckuit
MPAKTUKYM T10 TEME
"N3yuenue
3aKOHOMEPHOCTEN
WCTIapeHus
JKUAKOCTEN" YN
"U3mepenue
YAETbHOM TETUIOTHI
IJIaBJICHUS Jbaa" YN
"N3ydyeHue cBOICTB
HACBHIIIEHHBIX TTapoB"
unu "N3mepenne
a0COJIFOTHOM
BJIAKHOCTH BO3/1yXa
H OII€HKa MacChl
MapoB B
noMelreHun".
H3mepenne

ko3 durmenrta
MMOBEPXHOCTHOTO
HaTsSHKEHUS

https://efizika.ru/https://lecta.rosuchebnik.ru/https://fioco.ru/ru/
about/institutehttp://experiment.edu.ru

158

duznyeckui
MIPAKTUKYM I10 TEME
"HaOmronenue
MpeBpaIieHus

https://efizika.ru/https://lecta.rosuchebnik.ru/https://fioco.ru/ru/
about/institutehttp://experiment.edu.ru
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SHEPrUuu
3apsKEHHOTO
KOHJIEHCaTopa B
SHEPTUI0 U3ITyYEHUS
cBeToanoaa" Uiu
"N3yuenue
MIPOTEKAHUS TOKA B
LIETH, COJACpIKALLEH
KOHJIeHcaTop" win
"Pacnipenenenue
pa3HoOCTH
MTOTEHIINAJIOB
(HampsKEHUS ) IPU
MOCJIEI0BATETHHOM
COETMHEHUH
KOHAEHCAaTOpOB"

159

duznueckuit
MPAKTUKYM TI0 TEME
"UccneqoBanue
CMEIIaHHOTO
COEIMHEHH
pe3ucTopoB' WiIn
"U3mepenue
yIIeIBHOTO
COTIPOTHUBIICHUS
MPOBOJIHUKOB' WIIH
"UccneqoBanue
3aBUCHUMOCTH CHJIBI
TOKa OT HalpsHKEHUS
IS JIAMITBI
HakaJauBaHus"

https://efizika.ru/https://lecta.rosuchebnik.ru/https://fioco.ru/ru/
about/institutehttp://experiment.edu.ru

160

duznueckuit
MIPAKTUKYM I10 TEME
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"Habmronenue
ANEKTpoIn3a" Uiu
"U3mepenue 3apsiaa
O/IHOBAJICHTHOTO
rnoHa" Wiu
"UccnenoBanue
3aBUCHMOCTH
COTIPOTHBIICHUS
TEPMOPE3UCTOPA OT
TeMIieparypbl" Win
"CHATHE BOJBT-
aMIIepHOM
XapaKTePUCTHKHU
quona'

161

PesepBHBIi ypOK.
O06o01menue u
CHCTEeMaTH3aIus
3HAHWH 10 TEME
"KunemaTtuka"

162

Pe3epBHbIit ypok.
O6o0menue u
CUCTEMaTH3aITUS
3HAaHUU 10 TEME
"Jlmnamuka"

163

PesepBHbIil ypok.
O06006111EHNE U
CHCTEeMaTH3aIus
3HAHUM T10 TEME
"CraTuka TBEpJ0TO
Tena"

164

PesepBHBIN ypOK.
O06o01enue u
CUCTEMAaTH3aLHs




3HAHHUHU II0 TEME
"3aKOHBI COXpPAHEHUS
B MexaHuke"

165

PesepBHBIN ypOK.
Oo6o06menne n
cUCTeMAaTH3aLus
3HaHUH 10 TEME
"OcHOBBI
MOJIEKYJISIPHOKUHETH
yeckoit reopun”

166

PesepBHBIl ypOK.
O06o0mmenue u
CHCTEeMaTH3aIHs
3HAHHH 10 TEME
"TepMoauHaAMUKA.
TemnoBeIe MaIIMHEBL"

167

Pe3epBHbIil ypok.
O06o01menue u
CHCTEMAaTH3alHs
3HAHHUH 10 TEMe
"ArperartHbie
COCTOSIHHS BEILIECTBA.
®dazoBble Iepexoabl"”

168

PesepBHbIil ypok.
O06006111EHNE U
CHCTEMATHU3aLIH
3HAHHH 110 TeMe
"DnexTpuueckoe
mose"

169

PesepBHBIN ypOK.
O06o01enue u
CUCTEMAaTH3aLHs




3HAHHUHU II0 TEME
"TTocTOAHHBIN
IIEKTPUYECKUM TOK"

PesepBHBIN ypOK.
O06o0mmenue u
cucTeMaTu3anus

170 . 1
3HAHUMU IO TeMe
"ToKu B pa3IuYHbIX
cpenax"
OBIIEE KOJIMYECTBO
YACOB I10 170 16

[TPOI'PAMME




11 KJIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

KoHnTtpoJsb
HbIE
padoTbI

Bce
ro

IIpakTHyec
KHe
padoThI

DJIeKTpOHHbIe M (ppoBbIe 00pa3oBaTeIbHbIE pecypchl

BzaumoneiicTeue
MMOCTOSIHHBIX
MarHuToB U
MIPOBOJTHUKOB C
TOKOM. MarautHoe
none. I'umore3a
Awmnepa

Bekrop marHuTHON
WHTYKITUH.
[Tpunun
CyNEepHO3UIUN
MarHUTHBIX ITOJICH.
JImHY MarHUTHOM

WHIYKITUN

MarsauTHOE 1oJie
MTPOBO/THHUKA C
TOKOM. OTIBIT
Opcrena

https://efizika.ru/https://lecta.rosuchebnik.ru/https://fioco.ru/ru/about/institutehtt
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Cuna Amrnepa, e€
HaIpaBJICHUE U
MOYJIb

Pemenue 3amau

IIpumeHeHue
3aKoHa Amrepa.
DNeKTpOU3MEpPUTEIN
bHBIE TPUOOPHI
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Cuna Jlopenua, eé
HaIpaBJIEHUE U
MOJyJb. JIBUXkeHUE
3apsKEHHOU
4acTULbI B
OJIHOPOJTHOM
MarHUTHOM II0JIe

Pemenue 3amau

Pabora cubl
Jlopenua

10

Pemenue 3amau

11

MarnuTHO€ noJie B
BEILIECTBE.
deppoMarHeTUKH,
napa- u
JaMarHEeTUKH

12

OcHOBHBIE
CBOMCTBA
(heppoMarHeTUKoOB.
[Ipumenenne
(heppoMarHeTHKOB

13

Pemrenue 3agau 1o
TeMe "MarautHoe
noJe"

14

Pemenue 3amay o
TeMe "MarautHoe
noJe"

15

SIBnenue
3NEKTPOMArHUTHON
nHayknuu. Ilotox
BEKTOpa
MarHuTHOM




MHIYKIUU

16

O/1C unaykuuu

17

3akoH
3IEKTPOMArHUTHOMN
UHAYKIIUHA

QDapanes

18

Buxpesoe
IEKTPUUYECKOE
nose. Toxku Pyko

19

O/1C unaykuuu B
TBYDKYITUXCS
MIPOBOTHUKAX

https://efizika.ru/http://experiment.edu.ru

20

Pemenue 3agau

21

[IpaBumo Jlenna

22

NHAYKTUBHOCTD.
Karymika
WHIYKTUBHOCTHU B
LIENX IOCTOSHHOTO
TOKa

23

SlBnenune
CaMOUWHTYKIIVH.
DJ1C
CaMOMHTYKIIHH

24

DHeprus
MarHUTHOTO TIOJIS
KaTyIIKA C TOKOM.
DNEeKTPOMarHUTHO
e rnoJie

25

Pemenue 3amau

26

O06006111EHNE U
CHUCTEMAaTHU3aLU
3HAHUH 110 TEME
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"DIIeKTPOIMHAMHUK
a"

27

KontponbHas
paboTa o Teme
"DIIeKTPOIMHAMUK

"

a

28

Konebarenpuas
cucTema.
CBo0o1HBIE
KoJIeOaHus.
l"apmonunueckue
KoJIeOaHus

29

Kunematnueckoe u
IAHAMHYECKOE
OIMCaHHe
KO1e0aTeIbHBIX
JNBIDKECHUN

https://efizika.ru/http://experiment.edu.ru

30

DHEPreTU4ecKoe
onucanue. BeiBon
JTAHAMHYECKOTO
OIMMCAaHHUS
rapMOHHYECKHUX
KOJeO0aHuU U3 UX
SHEPTreTUYECKOTO H
KHHEMAaTHYECKOIO
OIMCAaHHUS

31

Awmmunrynaa u dasa
KoJe0anuii

32

[lepuon u yactoTa
KoJeOaHuii.
[Tepuon manbix
CBOOOTHBIX



https://efizika.ru/
https://efizika.ru/

KoJIeOaHu
MaAaTEMATHUUYCCKOI'O
MasTHUKa. [lepuon
CBOOOTHBIX
KoJIeOaHui
MPY>KUHHOI'O
MasjgdTHHUKA

33

3aTyxatromue
KoJIeOaHMSI.
BriHyX1€HHBIE
KoJIeOaHMSI.
Pesonanc

https://efizika.ru/http://experiment.edu.ru

34

ABTOKOIICOAHUA

35

Pemenue 3agau

36

Ypok-
KOH(EpEeHITUS
"MexaHu4eckue
KojeOaHus B
MY3BIKaJIbHBIX
UHCTpYMEHTax"

37

O06o01enue u
CHCTEMAaTH3aLHs
3HAHHH 110 TeMe
"MexaHn4ecKue
Konebanus"

38

DIIeKTPOMAarHUTHBI
¢ KoJieOaHwsI.
KonebarenpHbIH
KOHTYD

39

®opmyiia
TomcoHna. CBs3b
aMILTUTY bl 3apsiaa



https://efizika.ru/
https://efizika.ru/

KOHJIEHCATopa C
AMIUIUTYJIOM CHJIbI
TOKa B
KoJIe0aTeIbHOM
KOHTYpE

40

3aKOH COXpaHEHUs
SHEpPIruu B
HJICaILHOM
KoJ1e0aTeIbHOM
KOHTYypE

41

3aTyxatromue
JJIEKTPOMArHUTHBIC
KoJieOaHusl.
BriHyX1€eHHBIE
JJIEKTPOMAarHUTHBIC
KojeOaHus

42

[TepemeHHBIN TOK.
Pesucrop u
KOHJICHCATOD B
LEMU IEPEMEHHOTO
TOKa

43

Karymika
MHIYKTUBHOCTH B
L[eNU IEPEMEHHOTO
TOKa

44

3akon Oma mis
AIEKTPUUECKOHN
LIETIH IEPEMEHHOTO
TOKa

45

Mo1HoCTh
MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U




JIEUCTBYIOLIEE
3HAa4YCHUC CUJIbI
TOKa U
HaIPsHKEHUS

46

Pe3onanc B
BIEKTPUYECKON
ja(20041

47

Pemenue 3amau

48

WneanbHbrit
Tpanchopmarop.
[IpounsBoactso,
nepenayva u
noTpebiieHne
AIEKTPUYECKON
SHEPTUU

49

OKOJIOTHYECKHE
PHUCKH TIpH
MIPOU3BOICTBE
ANIEKTPOIHEPTHH.
Kynerypa
HCIIOJIL30BaHHUsA
AIEKTPOIHEPTHH B
OBCEIHEBHOMU
JKU3HU

50

Pemenue 3amau

51

Pemenue 3amau

52

O06o06mIeHuEe 1
CHUCTeMaTH3aIlns
3HAHUM T10 TEME
"DNIeKTpOMarHuTH
pIe KoJeOanusa"

53

Mexannueckue




BOJIHBI.
XapaKkTepucTUKu
MEXaHUYECKUX
BOJIH

54

CaolicTBa
MEXAHUYECKUX
BOJIH

55

3BYK.
XapakTepuCTUKU

3ByKa

56

Wndpa3Byk n
YIIbTPa3BYK.
[IymoBoe
3arpsi3HeHue
OKpyKaromen
cpesl

57

Pemrenue 3agau

58

DJIEKTPOMArHUTHbI
€ BOJIHBI.
N3nyuenne
AIIEKTPOMArHUTHBI
X BOJIH

59

DHeprus
ANIEKTPOMArHUTHBI
X BoJH. CBolicTBa
ANIEKTPOMArHUTHBI
X BOJIH

60

[kaia
3JIEKTPOMAarHUTHBI
X BOJIH.
IIpumeHeHue
JJIEKTPOMArHUTHBI




X BOJIH B TEXHHUKE U
ObITY

61

[TpuHIUIIEL
PaaNOCBS3U U
TECJICBUACHHS.
Pagnonokarms.
DNeKTPOMarHuTHO
€ 3arpsi3HeHUE
OKpyKaromen
Cpelbl

62

KontponbHas
pabora 1o Teme
"Konebanus u
BOJIHBI"

63

Csert. 3akoH
MPSAMOJIMHEHHOTO
pacnpocTpaHeHus
cBeTa

64

Pemrenue 3agau Ha
MIPUMEHEHHE
3aKOHa
MPSAMOJIMHEHHOTO
pacnpocTpaHeHus
cBeTa

65

OTtpaxxeHue cBera.
IInockoe 3epkaro.
Cdepuueckoe
3epKaJio

66

[Ipenomiienue
CBeTa.
AOGCOTIOTHBIH U
OTHOCUTEIIBbHBIN




II0Ka3aresib
IIPENIOMIICHUS.
ITonnoe
BHYTPEHHEE
OTpPa’KEHUE.
[IpenenbHbIl yron
IIOJIHOTO
BHYTPEHHETO
OTPAKEHUS

67

Pemenne 3amau Ha
MIPUMEHEHNE
3aKOHOB
OTpaykeHUs U
MPETOMIIEHHUS
CBeTa

68

Xon nyden B
MpU3Me.
Hucnepcus ceera.
CroxHbIN coCcTaB
Oenoro ceera. Lser

69

JInnzel. okycHoe
paccrosiHue u
ONTHUYECKas CHJIa
JIUH3BI

70

ITocTpoenue
M300paKeHUH B
JIMH3aX U UX
CUCTEMaX.
YBenuuenue
JIUH3BI

71

Pemenue 3amay Ha
MOCTPOCHUE




n300pakeHui,
MOJy4aeMBbIX C
MOMOIIBIO JIMH3

72

I'na3 xak
OIITHYCCKaiA
cucreMa

73

Pemenue 3agau.
[Ipenenst
MIPUMEHUMOCTHU
reOMEeTPUYECKON
OTNITHUKU

74

CkopocCTh cBETa U
METO/IBI €€
U3MEPEeHUS

75

Jucnepcus cBera

76

HNutepdepentus
cBeTa

77

KorepenTHsie
HCTOYHUKHU.
VcnoBus
HaOJIFOIEHUSA
MaKCUMYMOB U
MUHHUMYMOB

78

Pemenue 3amau

79

IIpumenenue
uHTEephepeHIIUN

80

Hudpaxius ceera

81

JudpaxironHas
peeérka. YciaoBue
HaOIIOICHUS
TJIABHBIX
MaKCHUMYMOB




82

Pemenue 3amau

83

ITonepeynoctsb
CBETOBBIX BOJIH.
[Honspuzanus
CBETa

84

Pemenue 3amau

85

CBEeTOBBIE SIBJICHUS
B IIPUPOJIC

86

O06o0mmenue u
CHCTEMAaTHU3aLUs
3HAHUH IT0 TEME
"OnTtuka"

87

KontponbHas
pabora 1o Teme
«OnTukay

88

['panunbt
MIPUMEHUMOCTH
KJIaCCUYECKOM
MEXaHUKHU. 3aKOHBI
AEKTPOIMHAMUKHU
Y TIPUHITATI
OTHOCHTEIBHOCTH

89

[Toctynarsl
CIeIlMaIbHON
TEOpUH
OTHOCHUTEIBbHOCTHU

90

[IpocTpancTBeHHO-
BPEMEHHOU
WHTEpBAJL.
[IpeoGpazoBanms
Jlopenua. Ycmosue
MPUYUHHOCTH.




OTHOCUTEILHOCTD
OJIHOBPEMEHHOCTH.
3ameicHne
BpEMEHU U
COKpaIleHUE
JUTAHBI

91

OHeprus u
VMITYJIBC
PETATUBUCTCKON
YaCTHUIbI

92

CBsI3b MaccCHhI ¢
SHEprueu u
HUMITYJIBCOM
PENATUBUCTCKON
YaCTHUIIbI. DHEPTUSI
MMOKOS

93

PasHoBecHOE
TEILIOBOE
W3ITyYCHUE

94

3aK0H CMEILICHUA
Buna

95

T'unoresza M.
IImanka o kBaHTax.
doToHbI

96

OHeprus u
UMITyJbC GOTOHA

97

Do1oddexT.
Omnmwiter A. T
CroueroBa.
3aKOHEBI
¢dororpdexra

98

YpaBHeHue




OnHIITeHA IS
doTorddekra.
"KpachHas
rpanuia"

doTorddekra

99

JlaBiieHue ceera.
Omerte! [1. H.
JlebeneBa

100

BosHoBEIE
CBOMCTBA YaCTUII

101

Bounnsl e bpoiiis.
JnvHa BOJIHBI e
Bpoiins u pazmepst
obnactu
JIOKAJIN3aIu1
JBOKYIIEHCS
JaCTHUIIEI

102

KopnyckynsipHo-
BOJIHOBOM yannu3m

103

Judpakumst
AJIEKTPOHOB Ha
KpHCTaiax

104

Crenuduka
U3MEpEHU B
MHUKpPOMHUPE.
CooTHoueHus
HEONPEIEIIEHHOCTE
it I'eitzenbepra

105

Pewrenne
rpaduuecKux
3a1a4

106

Pemenue




pacy€THBIX 3a/1a4

107

KontposnbHas
paboTa 1o Temam:
"OcuoBel CTO",
"KopnyckynsipHo-
BOJIHOBOM
nyanuzm"

108

OIBITH TIO
HCCIICIOBAHUIO
CTPOEHUS aToma.
[Inanerapnas
MOJIeJTb aTOMa
Pezepdopna

109

[Tocrynater bopa

110

Bunel ciektpos.
Cnektp ypoBHEM
SHEPIruM aToMa
BOJIOpOJA

111

CHooHTaHHOE U
BBIHY)KJICHHOE
M3JIyYCHHE CBETa

112

Jlazep

113

Hyxnonnas
MOJIENb s7Ipa
I'eitzenbepra-
NBanenko. 3apsaa u
MaccoBO€ YHCIIO
anpa. M3orTomnsl.
PagnoakTuBHOCTB

114

3akoH
PaaMOaKTUBHOTO
pacmana. CBoiicTBa




HWOHU3UPYIOLIETO
W3JTyYEHUS.
Bmusune
paauOaKTUBHOCTH
Ha KMBBIC
OPraHu3MBbl.
Jlozumerpus

115

DHeprus CBs3u
HYKJIOHOB B si/Ipe.
SnepHble CUIIBL.
JHedekt macchl
sanapa. SnepHsie
peakuuu. SnepHsie
peaKTophI.
[Tpo6membr
YIPABISIEMOTO
TEPMOSIEPHOTO
CUHTE3A.
DKOJIOTHYECKUE
aCIEKThI Pa3BUTHS
SIICPHOM
SHEPreTUKHU

116

MeTto bl
perucTpanyu u
UCCIIEI0OBAHUS
JIEMEHTapHBIX
YacTHULI.
DyHIaMEeHTaIbHBIE
B3aUMOJICHCTBUS.
bapunonsl, Me30HbI
U JIETITOHBI.
IIpencrasnenue o
CrangapTHOit




mozenu. KBapk-
TJIIOOHHAS MOJICNTD
aJpOHOB

117

®du3suka 3a
npeaeIaMu
CrangapTHoit
Moenu. TéMHas
Marepus U TEMHas
sHeprud. EnuHCTBO
buzndeckoin
KapTUHBI MUpa

118

Oransl pa3BUTHS
aCTPOHOMHUHU.
3HavyeHue
aCTPOHOMUHU

119

[TpumenumocTs
3aKOHOB (hM3UKHU
IUTST OOBSICHEHUS
TIPUPO/IBI
KOCMHYECKUX
00BEKTOB. MeTo bl
ACTPOHOMHUYECKUX
HUCCIIEIOBAHUI

120

CoBpeMeHHbIE
ONTUYECKUE
TEJIECKOTIBI,
PaUOTENECKOTIBI,
BHeaTMocC(epHas
aCTPOHOMHUSA

121

Bup 3B€31H0TO
Heba. Co3pe3nus,
SIPKUE 3BE3/bI,




IUIAHETHI, UX
BUJIMMOE
JIBIDKCHHE

122

ConneuHas
cucteMa. CoJHIEe.
ConneuHas
AKTUBHOCTb.
Hcrounuk sHeprun
CoJHna 1 3BE3

123

3BE3 MBI, HX
OCHOBHBIC
XapaKTEPUCTHKH.
Juarpamma
"CIIeKTpaJIbHBIN
Kjacce —
CBETUMOCTB"

124

3Be3 bl TJIaBHOU
MMOCJIENOBATEILHOC
TH

125

Buyrpennee
CTPOEHUE 3BE3I.
CoBpeMeHHbIE
MpEJICTaBJICHUS O
MPOUCXOXKACHUU U
sposironuu CoJtHIIa
U 3BE311. JTaIbl
JKU3HU 3BE3]

126

Muneunsiii [Tyt —
Hama ["anakTuka.
Tumnel ralakTHK.
Uépuble ObIpbI B
siIpax rajJjakTUK




127

Bcenennas.
Pacmmpenue
Bcenennoii. 3akon
Xab06ma. Teopus
Bousbiioro B3pbiBa.
PennkroBoe
W3JIy4CHHUE

128

MacmrabHas
CTPYKTypa
Bcenennoii.
MeraramgakTuka

129

Hepeménnbie
poOIIeMbI
aCTPOHOMUHU

130

duznueckuit
MPAKTUKYM 10
TEeME
"UccneqoBanue
MarHUTHOTO TIOJIS
MMOCTOSTHHBIX
MarHuToB'" WM
"UccneqoBanue
CBOMCTB
(dheppoMarHeTukoB"
HIIH
"UccneqoBanue
IEUCTBUSA
IIOCTOSIHHOTO
MarHuTa Ha pamKy
¢ TokoM"

131

dusnyeckuit
MPAKTUKYM T10
teme "U3mepenue




cwiibl Amnepa uinu
"N3yuenue
3aBUCHUMOCTH CHJIBI
Amriepa OT CUJIb
TOKa" UIu
"Onpenenenue
MarHUTHOM
WHJIYKIIUU Ha
OCHOBE U3MEPEHUS
cuibl Ammnepa”

132

duznueckuit
MPAKTUKYM TI0
TEME
"UccmenqoBanne
SIBJIEHUS
AIEKTPOMAarHUTHO M
WHAYKIUU'" WIN
"Onpenenenne
WHIYKIITU
BUXPEBOTO
MarHUTHOTO HOJIA"

https://efizika.ru/https://lecta.rosuchebnik.ru/https://fioco.ru/ru/about/institutehtt

p://lexperiment.edu.ru

133

duznyeckui
MPAKTUKYM T10
TEME
"UccneqoBanue
SIBJICHUS
caMOMHIYKIMKU"
i "Coopka
MOACIH
3NEKTPOMArHUTHOT
o reHeparopa"

https://efizika.ru/https://lecta.rosuchebnik.ru/https://fioco.ru/ru/about/institutehtt

p://lexperiment.edu.ru

134

duznueckuit
MPAKTUKYM T10

https://efizika.ru/https://lecta.rosuchebnik.ru/https://fioco.ru/ru/about/institutehtt

p:/lexperiment.edu.ru
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teme "M3mepenue
nepuoja
CBOOOTHBIX
KoJIeOaHu
HUTSHOTO U
MPY)KUHHOTO
MasgTHUKOB"

135

duznueckuit
MPAKTUKYM T10
TEME
"IIpeoOpa3oBanue
SHEPTHUH B
MPYKUHHOM
MasTHHKe"

https://efizika.ru/https://lecta.rosuchebnik.ru/https://fioco.ru/ru/about/institutehtt

p:/lexperiment.edu.ru

136

duznueckuit
MPAKTUKYM 10
TEME
"UccneqoBanue
MEPEMEHHOTO TOKa
yepes
MOCJIeI0BATSIIBEHO
COEeIMHEHHbBIE
KOHJIEHCATOP,
KaTylIKy U
pesucrop' win
"UccneqoBanue
paboThl
HCTOYHUKOB CBETa
B LIETTH
MIEPEMEHHOT0
TOKa"

https://efizika.ru/https://lecta.rosuchebnik.ru/https://fioco.ru/ru/about/institutehtt

p://lexperiment.edu.ru

137

duznueckuit
MPAKTUKYM T10

https://efizika.ru/https://lecta.rosuchebnik.ru/https://fioco.ru/ru/about/institutehtt

p:/lexperiment.edu.ru
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teme "U3yuenue
[1apaMeTpoB
3BYKOBOU BOJIHBI"

138

DOuznyecKui
MPAKTUKYM T10
teme "U3mepenue
MOKa3aTeJst
MPETOMIICHUS
cTekya" i
"Ilonyuenue
n300pakeHus B
CUCTEME U3
TIJIOCKOTO 3epKajia
U JIMH3BI"

https://efizika.ru/https://lecta.rosuchebnik.ru/https://fioco.ru/ru/about/institutehtt

p:/lexperiment.edu.ru

139

du3nyecKui
MPAKTUKYM T10
TeMe
"UccneqoBanue
3aBUCHUMOCTHU
(dhokycHOTO
paccTosiHUA OT
BelecTna (Ha
pUMepe KHUIKUX
JUH3)" WK
"U3mepenue
¢dboxycHOTO
paccTosiHUA
paccenBaroInx
uH3"

https://efizika.ru/https://lecta.rosuchebnik.ru/https://fioco.ru/ru/about/institutehtt

p://lexperiment.edu.ru

140

duznyeckui
MPAKTUKYM I10
TEeMe
"HaOmronenue

https://efizika.ru/https://lecta.rosuchebnik.ru/https://fioco.ru/ru/about/institutehtt

p:/lexperiment.edu.ru
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TpaKIIHH,
uHTEpEPEHINH U
MOJISIPU3ALIAN
cBera"

141

du3nyecKuit
MIPAKTUKYM I10
TeMe
"Onpenenenue
UMITYJIbCa U
SHEPTUHU
PEISATUBUCTCKHIX
gacTuIl (TIo
¢dboTorpadusim
TPEKOB
3apSKCHHBIX
YacTHUIIl B
MarHuTHOM ToJie)"

https://efizika.ru/https://lecta.rosuchebnik.ru/https://fioco.ru/ru/about/institutehtt

p:/lexperiment.edu.ru

142

dOuzndeckui
MPAKTUKYM T10
teme "M3mepenue
MMOCTOSTHHOM
IInanka Ha OCHOBE
HCCIIEI0BAHUS
dhoTodrddexra" wnm
"UccneqoBanue
3aBHCHMOCTH CHJIbI
TOKa uepes
CBETOJIUOJI OT
HanpspkeHus "

https://efizika.ru/https://lecta.rosuchebnik.ru/https://fioco.ru/ru/about/institutehtt

p://lexperiment.edu.ru

143

duznyeckui
MPAKTUKYM I10
TEeMe
"HccnenoBanue

https://efizika.ru/https://lecta.rosuchebnik.ru/https://fioco.ru/ru/about/institutehtt

p:/lexperiment.edu.ru
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CIeKTpa
pa3pexEeHHOTO
aTOMapHOI0
BOJIOpOJa U
U3MEPEHHUE
MOCTOSTHHOM
Punbepra”

144

duznueckuit
MIPAKTUKYM I10
TEME
"UccmenoBanue
PaIOaKTHBHOTO
¢dona c
HCIIOJL30BaHUEM
no3umerpa mim
"U3yuenue
MOTJIOIIEeHNs OeTa-
YaCTHI]
alfoMuHNEM"

https://efizika.ru/https://lecta.rosuchebnik.ru/https://fioco.ru/ru/about/institutehtt

p:/lexperiment.edu.ru

145

duznueckui
MPAKTUKYM T10
TEME
"Habmaroneuus
3BE31HOrO Heba
HEBOOPYKEHHBIM
IJ1a30M C
HCII0JIb30BaHHEM
KOMITBFOTEPHBIX
MIPUJIOKEHUN IS
onpeerIeHus
MMOJIOKEHUS
HeOeCHBIX
00BEKTOB Ha

https://efizika.ru/https://lecta.rosuchebnik.ru/https://fioco.ru/ru/about/institutehtt

p://lexperiment.edu.ru
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KOHKPETHYIO JIaTy:
OCHOBHbBIE
CO3BE3Us
CeepHoro
TOJTyIIapus U
sIpKH€ 3BE3BI" WU
"Habnronenus B
teneckon JIyHsl,
IUIaHET,
TYMaHHOCTEHN U
3BE3/THBIX
CKOIUIEHUH"

146

O06o06mmeHne
CHCTEMAaTH3aIHs
3Hauuii. Poan
bu3uKH 1
ACTPOHOMUH B
SKOHOMMYECKOH,
TEXHOJIOTHYECKOM,
COLIMAJILHOMN U
ATUYECKOH chepax
JEATCIIbHOCTH
YyeoBeKa

147

O06006111EHNE U
CUCTeMaTH3aIHs
3HaHui. Poib u
MecTO (PU3UKH U
aCTPOHOMUH B
COBPEMEHHOMN
Hay4HOU KapTHHE
MHUpa

148

O06006111EHNE U
CUCTEMATHU3ALIUS




3HaHui. PoJb
buznueckoit
TEOPHH B
(dbopmMupoBaHUU
IIPEACTABICHUH O
busnueckoi
KapTHHE MUpa,
MecTo (pu3uvecKou
KapTUHBI MHpPA B
ob1eM psay
COBpPEMEHHBIX
€CTEeCTBEHHO-
HAYYHBIX
MIPEACTABICHUH O
IpUPO/Ie

149

O06o0mmenue u
CHCTEMAaTH3alHs
3HAHHH 10 TEME
"KunemaTtuka"

150

O06o01enue u
CHCTEMAaTH3allHs
3HAHHH 10 TeMEe
"Kunemartuka"

151

O06006111EHNE U
CHCTEMATHU3aLIH
3HAHHH 10 TEMe
"Jlmnamuka"

152

O06o06meHuE 1

CHCTEeMaTH3aIus
3HAHUM T10 TEME
"CraTuka TBepJ0TO
Teaa"




153

O06o0061IeHNE 1
CHCTEMATH3AIIH
3HAHUH I10 TEME
"3aKOHBI
COXPAaHCHUS B
MexaHuke"

154

O06o0061IeHNE U
CHCTEMAaTHU3aIlH
3HAHUH IT0 TEME
"OCHOBEI
MOJIEKYJIIPHO-
KHHETHYECKOH
Teopun"

155

O06o0menue u
CHCTEMAaTHU3aLUs
3HAHHH 10 TEME
"TepmoarHaMUKa.
TenoBeIie
MaIlIuHBL"

156

O06o01enue u
CHCTEeMaTH3aIus
3HAHHH 10 TEMe
"ArperartHbie
COCTOSIHHS
BEILIECTBA.
dazoBkie
nepexonr"

157

O06o06meHuE 1
CHCTEeMaTH3aIus
3HAHUM T10 TEME
"DnexTpuueckoe
moJe"




158

O06o0061IeHNE 1
CHCTEeMaTHU3alusI
3HAHUH I10 TEME
"ITocTOSIHHBIN
BIEKTPUYECKUI

TOK"

159

O06o0061IeHNE U
CHCTEMAaTHU3aIlH
3HAHUH IT0 TEME
"Toku B
Pa3IUYHBIX
cpenax"

160

O06o0menue u
CHCTEMAaTHU3aLUs
3HAHUH 110 TEME
"Maraurtsoe noJje"

161

Pe3epBHbIi ypok.
O60061eHue u
CUCTeMaTH3aIHs
3HAHUM 1O TeMe
"DnekTpoMarHuTHa
sl MHIyKIus"

162

Pe3epBHbIit ypok.
O06006111EHNE U
CHCTEMATHU3aLIH
3HAHHH 10 TeMe
"MexaHn4ecKrue
Konebanus"

163

PesepBHBIN ypOK.
O06o06mIcHNE 1
CHCTeMaTHU3alus
3HAHUH IO TeMe




"DJIeKTPOMAarHUTH
bIe KoJieOaHus"

164

PesepBHBIN ypOK.
O06o061IeHNEe 1
CHCTEMAaTHU3alH
3HAHUH 110 TEMe
"MexaHHYeCKHE U
AJIEKTPOMArHUTHBIE
BOJIHBI"

165

PesepBHBIi ypOK.
O06o0mmenue u
CHCTEeMaTH3aIHs
3HAHUU 110 TeEMeE
"Ontuka"

166

PesepBHBIi ypOK.
O06o0mmenue u
CHCTEeMaTH3aIus
3HAHHH 10 TEME
"OcnoBsl CTO"

167

Pe3epBHbIit ypok.
O6061enHue u
CUCTeMaTH3aIHs
3HaHUH 10 TeMe
"Kopnyckynsipao-
BOJIHOBOM
nyanusm"

168

PesepBHbIil ypok.
O06o06meHuE 1
CHCTEeMAaTHU3alIH
3HAHUM T10 TeME
"dus3uka aroma"

169

PesepBHBIN ypOK.




O06o0061IeHNE 1
CHCTEMAaTHU3aLUs
3HAHUH I10 TEME
"du3uka aTOMHOT'O
sypa u
3JIeMEHTaPHBIX
yacTtuiy"

PesepBHBIl ypOK.
O06o0uenue n

170 CI/ICTel\iIaTmauHs[ 1
3HAHHUM 110 TeMe
"JneMeHTHI
acTpo¢puzuxu”
OBIIEE
KOJIMYECTBO HACOB 170 16

I10 ITIPOTPAMME




YYEBHO-METOAUYECKOE OBECIHEHEHUE OBPA30BATEJIbBHOI'O NTIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. Msixumes I'. §I. ®usnka. 11 knace. Yuebnuk. bazossiii u yriayonenusiii yposau. @I'OC Ousnka.
2. Msikumies I'. S1. @usuka. 11 xnace. YueOnuk. bazoseiit u yriyonenusiit yposau. ®I'OC dusnka.

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

1.Msixumes I'. §I. ®uszuka. 10 xknacc. Yueonuk. ba3oBsiit u yrioyonaenusiii yposau. ®I'OC dusuka.
2. Msixumes I'. 5. ®usuka. 11 knacc. Yuebnuk. bazossriit u yrinyonennsiii yposau. @I'OC dOusuka.
3. Kupuk, 'enpenmreiin, ['enpdrar: @usuka. 10-11 xmaccsl. 3agauu no ¢pusuke s 1pohuIbHO N
IIKOJIBI C TPUMEPaMH pelIeHUu

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://efizika.ru/
https://lecta.rosuchebnik.ru/
https://fioco.ru/ru/about/institute
http://experiment.edu.ru
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