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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro ypoBHS Ha YPOBHE CPEAHETO 0OIIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH M TpeOOBaHUI K pe3ynbTaTaM OCBOCHHMS OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B DPI'OC COO, a Takke ¢ ydéroMm
denepanpHOl pabouell MpOrpaMMbl BOCIUTAHUS W KOHIICTIIMHA TIPEMOJaBaHUS y4eOHOTO
npeamera «®Puzmka» B 00pa3oBaTeNbHBIX opraHusanusx Poccuiickoit  Deneparum,
peanu3yonux OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBI.

Copnepxanue OporpaMMbl MO (QU3MKE HANpaBlIeHO Ha (POPMUPOBAHHE ECTECTBEHHO-
Hay4YHOH KapTuHBI MUpa oOyvaromuxcs 10—11 kiaccoB mpu oOyueHnn ux ¢Gusuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHUCTEMHO-AEATEIbHOCTHOrO nojaxoja. [Iporpamma no ¢pusuke COOTBETCTBYET
tpeboBanusiM ®I'OC COO Kk miaaHUpyeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHBIM
pe3yabTataM OOy4YEeHMs, a TaKKe YUUTHIBAET HEOOXOOUMOCTb peaIM3alud MEKIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamMu. B Hell ompenensroTcs
OCHOBHBIC LI€JIN M3Y4YeHUs (U3UKU Ha YPOBHE CpeaHero oOIiero oOpazoBaHMs, IUIAHUpPYEMbIe
pe3ysbTaThl OCBOEHHUS Kypca (U3UMKM: JIMYHOCTHBIE, METalpeAMETHbIE, IpeIMETHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

* IUTAaHUPYEMbIE PEe3yJIbTaThl OCBOEHUS Kypca (u3MKM Ha 0a30BOM ypOBHE, B TOM 4YHCIE

MPEIMETHBIC PE3YIBTATHI 10 TOAaM O0YUYCHHUS;

* coJepkaHue yueOHoro npeamera «Pu3uka» no rogam o0ydeHHs..

®du3nka Kak Hayka 0 HauOosiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTYIIAsl B Ka4e€CTBE YUYEOHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYILECTBEHHBIM BKJIaJ B CUCTEMY 3HaHUN 00 OKpPY)KalOLIeM MHUpE.
HIkonpHbld Kypc (HU3HKHM — CHCTEMOOOPa3yIOUIMA Ui €CTeCTBEHHO-HAYYHBIX YYEOHBIX
IIPEIMETOB, MOCKOJIBKY (PM3NUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SABJICHUHN, U3y4aeMbIX
XUMHeH, Ouosoruei, ¢usmueckoi reorpadueir u actpoHoMmueil. Vcnonb3oBaHne U aKTUBHOE
IpUMEHeHHe (U3MUECKUX 3HAHMH ONpeAessieT XapakTep U pa3BUTHE pa3HOOOpa3HbIX
TEXHOJIOTUI B cdepe HHEepreTHKH, TPAHCIOPTAa, OCBOEHUS KOCMOCA, IOJIyYEHHUS HOBBIX
MaTepHalioB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. M3ydenne (pu3nku BHOCUT OCHOBHOH BKJIaJ B
(hopMHpOBaHNE €CTECTBEHHOHAYYHOW KapTHUHBI MUpa oOydaroumxcs, B GOpMUPOBAHUE YMEHUN
MPUMEHATh HAyYHBIH METOJ IO3HAHUS NPH BBHIIIOJTHEHUN UMHU YUEOHBIX HCCIIEIOBAHUH.

B ocHoBy kypca pu3uku 1yist ypOBHS CpEAHETO OOIIEro 00pa3oBaHus TOJIOXKEH Psijl UIEH,
KOTOpBIE MO’KHO paccMaTpHUBaTh KaK MPUHIUIIBI €0 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEH KypC SIBISIETCS JIOTMUECKU 3aBEPILIEHHBIM, OH
COJZIEPKUT MaTepHall U3 BCEX pa3lesioB (U3UKHU, BKIIOYAET KAaK BOMPOCHI KJIACCHUYECKOH, TaK U
COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C Hel MaTepuan Kypca QUMK 00beTUHEH BOKPYT
¢usnueckux Tteopuil. Benymum B Kkypce sBisercs (opMHpOBaHHE TpPEACTAaBIECHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus npeanonaraeT MCHOJIb30BaHNE T'YMaHUTAPHOIO
noTeHIHana (GU3NYecKoi HayKH, OCMBICICHUE CBA3H Pa3BUTUS (PU3UKU C pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHUYECKIUMH, HPABCTBEHHBIMU U KOJIOTUYECKUMH MPOOIeMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc pU3MKy npeanonaraeT 3HakOMCTBO € IIUPOKUM
KPYroM TEXHHYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoesn skxonocuzayuu peamnu3yercss IMOCPEACTBOM BBEICHUS DIEMEHTOB COJIEPKAHUA,
MOCBSIIEHHBIX AKOJIOTMYECKUM MpoOieMaM COBPEMEHHOCTH, KOTOpPHIE CBSI3aHBI C PAa3BUTHUEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyX AeHUs Mpo0iIeM palliOHaIBHOIO MPUPOIOTIOIb30BAHUS U
HKOJIOTUYECKOM 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha ypOBHE cpenHero oOlmiero odpa3oBaHus
SBISIIOTCA  U3MYecKue Teopu ((HOpMHUPOBAHHWE MPEACTABICHHH O CTPYKTYype MOCTPOCHUS
¢usnveckoil TeopuH, ponu (PyHIAMEHTAJIbHBIX 3aKOHOB M MPUHIHUIIOB B COBPEMEHHBIX
IPEJCTAaBICHUAX O MPHUPOJE, IPaHUIAX HMPUMEHUMOCTH TEOPHH, [UIl OMMCAHUS €CTECTBEHHO-
HAy4HBIX SIBJICHUH U IIPOLIECCOB).

CuCTeMHO-IATETbHOCTHBIN MOIX0/ B Kypce (DM3UKU peanu3yeTcs MpexkJe BCEro 3a CUET
OpraHU3alK 3KCIIEPUMEHTAILHON JesITeIbHOCTH oOydaronuxcs. J{ims 6a30Boro ypoBHs Kypca
(GU3MKN — 3TO HCHOJIB30BAHUE CUCTEMBbI (POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U



na0opaTOpHBIX PAabOT, KOTOpBIE B MporpamMme Mo (Gu3MKe OObEAMHEHBI B OO CHHCOK
YUYCHHUYECKUX MPAaKTUUYECKUX padoT. BrlaeneHue B ykazaHHOM ImepeuHe JabopaTOpHBIX padorT,
IIPOBOJUMBIX JJISi KOHTPOJS U OLIEHKH, OCYIIECTBIIAETCS YYaCTHHKAMU 00pa3oBaTelIbHOIO
mporecca UCXO0s U3 0COOCHHOCTEH MIIaHMPOBAaHMS U OCHaIeHus kabuHera (usuku. Ilpu s3Tom
obecrieynBaeTcsl OBJIAZICHHE OOYYAIOUIMMUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEpEHMUs,
WCCIICIOBAHMS 3aBUCUMOCTEH (U3MUYECKUX BEIWYMH M TIOCTAHOBKY OIIBITOB IO IPOBEPKE
IIPEUIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHuE yaenseTcs PelIeHUI0 pacu€THBIX U KaueCTBEHHBIX 3anad. [Ipu 3tom
IUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBISIOTCA 3a/1a4M C SIBHO 3a/laHHON (PU3MUECKON MOAEbIO,
IIO3BOJISIIOIIME TIPUMEHSATh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjelna
Kypca, TaK U UHTErpupys 3HaHUS U3 Pa3HbIX pa3zeioB. /[y kauecTBEHHBIX 3a/1a4 IPUOPUTETOM
ABIISIIOTCSL 3aJaHusi Ha OOBSCHEHHWE TMPOTEKaHUS (U3MYECKHX SIBICHHH M MPOIECCOB B
OKpy’Karoliel - KM3HM, TpeOyromue BblOOpa  (QU3MYECKOM Moaenu Juid  CUTyaluH
[IPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ tpeboBanusiMu DPI'OC COO K MarepuaabHOTEXHHYECKOMY
obecriedeHn0 y4eOHOTo Tmporecca 0a30BbI ypOBEHb Kypca (M3MKH Ha YpPOBHE CpPEIHETO
ob1iero o0pazoBaHMs JOJDKEH U3y4yaTbCs B YCIOBHUAX NMPEIMETHOro KabuHeTa (pU3MKH WM B
YCIJIOBUSIX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOI0 IuKjia. B kaOunere
(Gu3MKN JOIKHO ObITH HE00X0AUMOE JabopaTOpHOE 0O0PYLOBaHHE ISl BBIIOJIHEHHS! YKa3aHHbBIX
B TmporpaMme 10 (U3MKE YYCHHYECKHX MPAKTUYECKHX paboT ¥ JAEMOHCTPAMOHHOE
o0opynoBaHue.

JleMoHCTpanmoHHOE  000pyAOBaHHEe (HOPMHPYETCS B COOTBETCTBUM C TPHHIIAIIOM
MUHUMAJIBHON JOCTaTOYHOCTU U 00ECHEeUnBAeT MOCTAHOBKY IMEPEUYMCICHHBIX B IPOrpaMMe Io
¢u3MKe KIIOYEBBIX AEMOHCTPALMN JJIsl HMCCICIOBAHUS HM3y4aeMbIX SIBICHHHA W TIPOILIECCOB,
SMIMPHUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaboparopHoe 000OpyAOBaHME ISl YUEHHYECKUX IPAKTHUECKUX paboT (opmupyercs B
BUJIE TEMAaTHYECKHUX KOMIUIEKTOB M oOecneumBaeTcs B pacuéTe OJHOI0 KOMIUIEKTa Ha ABYX
oOyuatonuxcs. Temarndyeckue KOMIUIEKTHI J1TaOOpPaTOpPHOrOo OOOpPYIOBaHMS JODKHBI OBITH
MIOCTPOEHBl Ha KOMILJIEKCHOM HCHOJb30BAHWU AHAJOTOBBIX M LU(POBBIX MPHOOPOB, a TaKxkKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BUE HU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU 1IENISIMU U3Y4YeHUsI GUMKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:

* (hopMHupoBaHHE MHTEpeca M CTpeMJIeHHs OOy4aroumxcsd K HaydyHOMY HW3YYEHHIO

MPUPOJIBI, pPA3BUTHE UX MHTEIUIEKTYaAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

* pa3BUTUE TPEJCTABICHUH O HAayyHOM METOA€ IO3HaHuid U  (GOpMUPOBaHUE
UCCIIEI0BATEILCKOTO OTHOILIEHUS K OKPY/KAIOLIUM SIBIICHUSIM;

* (hopMHpOBaHNE HAYYHOI'O MHUPOBO33PEHMSI KaK pe3ysibTaTa W3Y4YEHHs] OCHOB CTPOEHUS
MaTepuH U GyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

* (hopmMHpoBaHNEe YMEHUN OOBSACHATH SBJICHUS C HCIOJB30BAHWEM (DU3MUECKUX 3HAHUN U
HAYYHBIX JJ0Ka3aTeIbCTB;

* (hopMHpoOBaHUE MPEJCTABICHUN O POJM (U3UKH A Pa3BUTHUS JPYIHMX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTHI.

Jloctrmxenne 3TUX 1ened oOecreyuBaeTcsl pelleHHueM CIeIyIoIMX 3ajad B Ipoliecce

U3y4eHHs Kypca (U3MKH Ha YpOBHE CpPeTHEro o01ero oopa3oBaHus:

* IpHOOpeTeHNe CUCTEMbl 3HAHUW 00 OOHMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHsIX, BKJIIOYAsT MEXaHUKY, MOJEKYISIPHYIO (DU3MKY, JIEKTPOJMHAMUKY, KBAaHTOBYIO
(bU3HKY U 3JIEMEHTBI aCTPOPU3HKH;

* GopMHUpOBaHME YMEHUI TNPUMEHATH TEOPETUYECKHE 3HAaHUS IS OOBSICHEHUS
(Gu3n4ecKux SBIECHUH B TNpPUPOAE U U1 HPUHATHS TNPAKTHUYECKUX pPEIICHUH B
MMOBCEIHEBHOM JXU3HU;

* OCBOCHHE CIIOCOOO0B PEIICHHsI pa3IMYHbIX 3ajjau C SIBHO 3a/laHHON (PU3NYECKON MOJENbIO,
3aja4, MOJPa3yMEBAIOMIUX  CAMOCTOATENBHOE  CO3JaHHe  (U3MYECKOH  MOJEINH,
aJIeKBaTHOM yCJIOBHUSAM 3a/a4H;

* IOHUMaHHe (PU3MYECKUX OCHOB M TMPUHIIMIIOB ACUCTBUS TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENY;



* OBJIAJICHUE METOJAMHU CAMOCTOSITEILHOTO IUJIAHHUPOBAHUS W TMPOBEIEHUS (HU3MUIECKHX
SKCIIEPUMEHTOB, aHAIM3a U UHTEPIpETaui HH(HOPMAIIUH, OTIPEIEIICHHUs TOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTaTa;

* CO3JJaHHUE YCIIOBUU Ui Pa3BUTUA YMEHMM IMPOECKTHO-UCCIIEN0BATEIbCKONW, TBOPYECKOU
NeSITeNIbHOCTH.

Ha wu3ydenue ¢usuku (0a30BBIi ypOBEHb) Ha YPOBHE CpPEIHETO O0IIero oOpa3oBaHUS
orBoautcs 136 gacoB: B 10 kiacce — 68 gyacoB (2 yaca B Heneno), B 11 kimacce — 68 gacoB (2
yaca B HEJIEJIO).

[Ipennaraemslii B mporpamme no (pusuke rnepeueHs J1a00paTOPHBIX U MPAKTUUYECKUX paboT
SIBJIICTCS. PEKOMEH/IOBAaHHBIM, YYHUTENb JIEaeT BBIOOpP MPOBEICHUS TabOopaToOpHBIX paboT u
OTIBITOB C Y4ETOM UHIUBUAYATbHBIX 0COOEHHOCTEN 00YUaOIIUXCS.

COJAEP)KAHUE OBYYEHUS

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUS
®dusnka — Hayka o npupoze. Hayunbsie MeTo bl MO3HAHUS OKpYKaroiero mupa. Poib
IKCIIEPUMEHTA U TCOPHUH B MPOIIECCE TIO3HAHMS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (pusndeckux siBJIeHH W mporeccoB. Hayunsie runoressl. Ousnueckue
3aKOHBI U TeOpHH. [ paHHIIBI TPUMEHUMOCTH (HPU3UUYECKUX 3aKOHOB. [IpUHIIUTT COOTBETCTBUSI.
Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOH HAay4YHOH KapTUHBI MHpa, B
MPAKTUYECKOU ESATEIbHOCTH JIFOICH.
Jlemoncmpayuu
AHaJoroBbie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE IPUOOPHI, KOMITBIOTEPHBIC TATYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBrkeHHe. OTHOCHTEIBHOCTh MeEXaHH4ecKkoro aBmwkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, CKOpocTh (CpedHsisi CKOPOCTb, MIHOBEHHAas CKOPOCTb) U YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIUU HAa OCH CUCTEMBI KoopJauHaT. CJoKeHHEe NepeMeleHUud 1
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKeHHe. [ paduku 3aBHCUMOCTH
KOOpJUHAT, CKOPOCTH, YCKOpEHUs, IYyTH U nepeMenieHus MaTepruaIbHOM TOYKH
OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiinoe naBmxeHue. J[BkeHHe MaTepuaibHOM TOYKH IO OKPYXHOCTH C
IIOCTOSIHHOM MO MOJYJI0 CKOPOCTBIO. YTJOBas CKOpPOCTb, JIMHEWHass ckopocTh. l[lepmox u
yactoTta obparieHus. LleHTpocTpeMuTenbHOEe YCKOPEHHUE.

TexHu4eckne yCTPOMCTBA M TMPAKTHYECKOE TPUMEHEHHE: CIHIOMETP, JBIKCHUE
CHapsI0B, LIETIHbIE U PEMEHHBIE MTEpEauH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILUTFOCTPALIMS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpa3zoBanre ABMKEHUN € UCTIOIB30BAaHUEM IPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroienue nprxeHus Tena, OpoleHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaICHUS.

Hanpasnenue ckopocTu MpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHre HEpaBHOMEPHOI'O ABUKEHHUS C LENbIO OMPEIeICHHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOIICHHS MEXTY MYTSIMH, IPOUJCHHBIMH TEJIOM 32
MocJieI0BaTeNbHbIE PABHBIE TPOMEXKYTKH BPEMEHH MPU PaBHOYCKOPEHHOM JBM)KEHUU C
HAa4aJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuxa
ITpunnun orHocutensHocTy [Nammited. [lepssiii 3akoH HeroTona. MHepruanbHble CUCTEMBI
OTCu€rTa.
Macca tena. Cuna. Ilpunmun cynepnosunuu cui. Bropoit 3akoH HeroToHa mis
MarepuanbHOU Touku. Tperuii 3akoH HprOTOHA [U1s1 MaTepUanbHbBIX TOYEK.
3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenune. Buabl Tpenus (1okosi, cCKoibxeHus, kadenus). Cuia tpeHus. Cyxoe TpeHUe.
Cuna TpeHus CKoJbKeHUs U cuila TpeHus nokos. Koaddunuenrt tpenus.
Cuna conpOoTUBIIEHMS IPU IBUKEHUU TEJIA B )KUJIKOCTH MJIU Ta3e.
[TocTynaTenpHOE M BpallaTesIbHOE ABMIKEHHE a0COIIOTHO TBEPIOTO Tea.
MOMEHT cHibl OTHOCUTENBHO OCH BpameHusd. [linewo cuibl. YcinoBus paBHOBecUs
TBEPJIOTO TENA.
TexHuueckue yCTpPONCTBA M IPAKTUYECKOE IPUMEHEHHE: IOAIIMIHUKY, JBHKEHUE
UCKYCCTBEHHBIX CITyTHHKOB.
Jlemoncmpayuu
SIBieHME HHEPLMH.
CpaBHeHue Macc B3aMMOJICHCTBYIONIUX TEII.
Bropoii 3akon HerotoHa.
N3mepenue cuil.
CroxxeHue CHil.
3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuiH.
HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U NTAZCHUH.
CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.
VYcnosus paBHOBECHS TBEPAOTO Tesla. Buisl paBHOBECHS.
Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi
N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MIOCKOCTH.
HccenenoBanue 3aBUCHMOCTH CWJI YIIPYTOCTH, BO3HUKAKOIIMX B IPYXWHE M PE3MHOBOM
o0pas1e, OT ux 1edopMalny.
HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPAILLCHHUS.
Tema 3. 3aKkoHbl COXpaHeHUn 6 MeEXAHUKE
HNmnynbc MmaTepuanbHON TOUYKH (Tea), CUCTEMbl MaTepUAIbHBIX TOUEK.
WMmynbe cuilbl M U3MEHEHHME NMITYJIbCA TEJIA. 3aKOH COXPAHEHUS UMITYJIbCa.
PeaxTnBHOE ABMKEHUE.
Pa6oTta cunbl. MOLTHOCTH CHJTBI.
Kunernyeckass sHeprus MartepuaibHOW Touku. Teopema 00 M3MEHEHUM KUHETHUECKOM
JHEPTHUH.
[TorenunanbHas sueprus. [loTeHnuanpHas sHEprus ynpyro n1eopMUpPOBaHHON MPYKUHBI.
[TorennuanbHast SHEprys Tesia BOIU3U MOBEPXHOCTH 3eMJIH.
[ToreHunanbHble U HEMOTEHIMAIbHbIE CUJbl. CBs3b pabOTHl HEMOTEHLMAIbHBIX CHJII C
U3MEHEHUEM MEXaHUYECKON DHEPITUU CUCTEMBI TEIL.
3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUU.
VYipyrue u Heynpyrue CTOJIKHOBEHHUS.
TexHu4eckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: BOJOMET, KONED, MPYKUHHBIA
IIUCTOJIET, IBUKEHHUE PaKeET.
Jlemoncmpayuu
3aKOH COXpaHEHMsI UMITYJIbCA.
PeakTuBHOE IBUKEHHE.
[Tepexox moTeHIIMATBLHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3yueHne aOCOMIOTHO HEYHPYroro yiapa C TOMOLIBIO JBYX OJMHAKOBBIX HHUTSIHBIX
MasiTHUKOB.
HccnenoBanue cBsi3u pabOThl CHIIBI C M3MEHEHHEM MEXaHHMYECKOH HHEepruu Tena Ha
IIPUMEPE PACTSHKEHUS PE3UHOBOTO JKI'yTa.



Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOW TEOPUHU U UX OMBITHOE 0OOCHOBAHUE.
BbpoynoBckoe aBwxkenue. duddys3us. Xapaktep ABMKEHHS U B3aUMOJCHCTBHS YaCTHIL
BeniecTBa. Mojenu CTpPOEHHUS Ta30B, JKUIAKOCTEW M TBEPABIX Tel U OOBSCHEHUE CBOMCTB
BEIIECTBA HAa OCHOBE 3TUX Mojele. Macca u pasmepsl MoJieKys. KoiauyecTBo BellecTBa.
[Tocrosnnast ABorajpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHOKMHETHUYECKOW TEOpUHU
uaeadbHOro raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa CpeaHedl KHHETHYECKOW OSHEpruu
TEIUIOBOTO JABWXKEeHUs 4actul rasa. Illkama temnepatyp KenbBuna. ['a30Bble 3aKOHBI.
VpaBuenue MengeneeBa—Knaneiipona. 3akon Jlanbrona. M3ompouecchl B UIACaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYEeCTBOM BermiecTBa. [ paduueckoe npeacraBieHrne N30IPOLECCOB: U30TEpMa,
n30Xxopa, u3obapa.

TexHuyeckue ycTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbIThI, TOKAa3bIBAIOUINE TUCKPETHOE CTpOEHHME BemllecTBa, (oTorpaduu MoyeKym
OPraHNUYeCKUX COCTMHECHUH.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbiTa IlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIEHUS ra3a Ha CTEHKH COCY/aA.

OnbIThI, HJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACATIBHOTO ra3za, U30IpOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

OmnpeneneHnne Macchl BO3/AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE H3MepeHHil o0bEma
KOMHATBI, JAaBJICHUS U TEMIIEPATYypbl BO3yXa B HEH.

HccnenoBaHue 3aBUCMMOCTH MEX]y lTapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cuctemMa. BHYTpeHHsSS DHEprus TEPMOJAMHAMUYECKOW CHCTEMBI U
criocoObl e€ u3mMeHeHus. KomuuecTBo TemnoTel U pabota. BHyTpeHHss 3HEprusi 0JHOATOMHOTO
uearbHOTOo ra3a. Bunpl Teronepenayn: TEMIONPOBOIHOCTb, KOHBEKIINS, U3TydeHHE. Y JeNIbHas
TEII0EMKOCTB BellecTBa. KoMuecTBO TEIUIOTHI IIPH TEIIoNepeiaye.

[TonsitTue o0 anmabatHOM mporecce. llepBbiii 3akoH TepmoauHamuku. I[lpumeHeHue
MIEPBOTO 3aKOHA TEPMOJMHAMUKH K H3ompoueccaM. I'paduueckast uHTeprperaius padoThl rasa.

BTtopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

Tennoble MamuHbl. [IpuHIUNIBL 1EHCTBHS TEIUIOBBIX MalIuH. [IpeoOpa3oBaHust SHEPTHU B
TerIoBbIX MamuHax. KoagduuueHnT nonesnoro nerctBus temaoBod mamuHbl. [ukn KapHo n
ero Ko3(UIMEHT MOJIE3HOTO JIeHCTBUA. DKOJIOTHYECKUE MPOOIEMbl TEMIOIHEPTETUKH.

TexHuuyeckue yCTpoilcTBa W TpPAKTUYECKOE NPUMEHEHHWE: JIBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpeHHEH HSHEpPruM Tella MpPHU COBEPUICHUHM pabOTHI: BBUIET NMPOOKU U3
OYTBUIKM TOJ JEMCTBHEM CXAaTOro BO31yXa, HarpeBaHue s¢upa B JaTyYHHOU TpyOKe MyTEM
TpeHus (BUACOJEMOHCTpAIINSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja pu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul VIsmepenue

YACIBHON TEIIIOEMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoonvt

[TapooOpa3oBanne wu KoHAcHcarmus. Vcmapenne W KumeHue. AOCONOTHas U
OTHOCHUTEJIbHAS BIAXKHOCTb BO3AyXa. HacelmeHHbIi map. Y enbHas TeroTa napooOpa3oBaHMsL.
3aBUCHMOCTb TEMITEPATyPbl KAIICHHS OT JaBJICHUSI.



Tsépnoe Teno. Kpucrannuueckue u amop¢Hbie Tena. AHU3OTPOINHUS CBOWCTB KPUCTAIUIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuanbl. [lnaBneHue W Kpuctammzauus. Y AelibHast
TeruioTa miasieHus. Cyonumanus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: THTPOMETP U IICHUXPOMETP,
KaJIOpDUMETpP, TEXHOJOTMU  IOJIY4YEHHsS] COBPEMEHHBIX MaTe€pUaioB, B TOM  YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBIILIEHHBIX ITAPOB.

Kunenne npyu NoHMKEHHOM JIaBJICHHH.

CrniocoObl U3MepeHus BIKHOCTH.

Habumronenne HarpeBaHus M IJIABIEHUS KPUCTANIMYECKOTO BELLIECTBA.

JleMoHCTpauys KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul VIsmepenue

OTHOCHUTEJIbHOM BIIAXKHOCTH BO3/yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OneKkTpu3anusi Tel. OJEKTpUYeCKUi 3apsan. JBa BuAa 3NEKTPUYECKUX 3apsiioB.
[IpoBOAHMKY, THUANEKTPUKH U IOJYIIPOBOJHUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO0 3aps/ia.

B3aumopeiictBue 3apsinoB.  3akoH Kynona. TodeuHbIl  3lEKTPUYECKUM  3apsii.
Onexrpuueckoe nose. Hanpsok€HHOCTh 3nekTpuueckoro rmnousd. [IpuHIMn cynepno3uuuu
ANEKTPUUYECKUX ToJIel. JINHUYM HanpsHKEHHOCTHU AJIEKTPUYECKOTO MOJIS.

PaGora cun oanektpocratmyeckoro moisig.  [lotenmuman. Pa3sHocTh  MOTEHIMATIOB.
[IpoBOHMKY U AUBIIEKTPUKH B AJIEKTPOCTATUYECKOM Touie. JluanekTpuueckass IpOHULIAEMOCTb.

OnektpoéMkocTb. KonaeHcatop. DIeKTpoE€MKOCTh TUIOCKOTO KOHJIEHCATopa. DHEprus
3apsKEHHOTO KOHJIEHCATOpA.

TexHuueckue yCTpOICTBA M MPAKTHUUECKOE MPUMEHEHME: AIIEKTPOCKOI, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE JIIEKTPONPUOOPOB, KOHIEHCATOP, KOMHPOBATBHHBIN
anmapar, CTpyWHBIA IPUHTED.

Llemoncmpayuu

Y CTpoCTBO M MPUHIUIT AEHCTBUA 3JIEKTPOMETPA.

B3auMopeiicTBue HadIEeKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TT0JIE 3aPsHKEHHBIX TEI.

[IpoBOTHUKY B AJEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allHTa.

JW3NeKTpUKU B 3JIEKTPOCTATHUECKOM II0JI€.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHcAaTopa OT IUIOUIaJW  IUIaCTHH,
PACCTOSIHUSL MEXIY HUMH U IUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul VIsmepenue

IEKTPOEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit mok. Toku é paznuunvix cpeoax

DJIEKTPUYECKUI TOK. Y CIIOBHS CYIIECTBOBAHUS AIEKTPUUECKOTO TOKA.

Ucrounuku Toka. Cuina Toka. [TocTOSHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1s ydacTka HernH.

DneKTpuueckoe COIIPOTHBIICHUE. VY nensHoe COINPOTHUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMENIAHHOE COEUHEHNE ITPOBOIHUKOB.

Pabora snexrpuueckoro Toka. 3akon Jxoyns—JIeHa. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.

DJIEKTPOABUKYILAsl CUJIA U BHYTPEHHEE CONPOTUBIIEHUE NCTOYHHMKA TOKA. 3aKoH OMa Juist
IIOJIHOM (3aMKHYTOM) asekTpruyeckoi nenu. KopoTkoe 3aMbIKaHuE.

DIIEKTPOHHAs MPOBOJAUMOCTbD TBEPBIX METAJIOB. 3aBUCUMOCTh COITPOTHBIIEHUSI METAJJIOB
oT Temrepatypbl. CBepXIPOBOIUMOCTb.

DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[MonmynpoBomuuku. CoOCTBEHHass W TMPHUMECHAas TMPOBOJUMOCTh TOIYIMPOBOIHHUKOB.
CgoiictBa p—Nn-niepexoa. [TomynmpoBoIHUKOBBIE TPHOOPHI.



DNEeKTPUYECKUI TOK B pacTBopax u pacruiaBax 3EKTPOJIUTOB.
DNEKTPONUTHYECKAs! AUCCOLMALINS. DIEKTPOIIU3.

DJIEKTpUUYECKUH TOK B razax. CaMOoCTOSITEIbHBIN U HECAMOCTOSTEIbHBIN pa3psaa. MomHusl.
[Tna3ma.

TexHuueckue YCTpOICTBA W TNPAKTHYECKOE IPUMEHEHHE: aMIEpPMETP, BOJBTMETD,
peocTaT, MCTOYHHMKHM TOKA, 3JEKTPOHArpeBaTelbHbIE MPUOOPBI, AIEKTPOOCBETUTEIBHbBIE
puOOpPHI, TEPMOMETP COIMPOTUBICHUS, BAKyyMHBIH [HOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
II0JIYIIPOBOIHUKOBBIH 1IN0/, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTh COMPOTHUBICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAIN
IIONIEPEYHOI0 CEUYEHUsI U MaTepuaa.

CMmeniaHHO€ COeTUHEHUE MPOBOTHUKOB.

[IpsiMoe M3MepeHHue DIEKTPOABUKYILEH Cuibl. KOpOTKOE 3aMbIKaHHME TraJbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHEI0 COMPOTUBIICHUSI.

3aBUCUMOCTb COIIPOTUBIICHUS] METAJIOB OT TEMIIEPATYpPHI.

[TpoBOAMMOCTE 3NIEKTPOIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTh BO3AYyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD THOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul VI3ydenne

CMEIIaHHOTO COSAMHEHUS PE3UCTOPOB.

W3mepeHne  AJIEKTPOABIKYIIEH CHJIBI  MCTOYHMKA TOKAa M €r0  BHYTPEHHETrO
COIIPOTHUBIICHUSI.

HabGmonenue anexrpomnusa.

MexnpeaMeTHbie CBSI3H

N3yuenne xypca ¢usuku 06azoBoro ypoBHs B 10 kiacce OCYIIECTBISETCS C Y4ETOM
COJIEPKATENbHBIX MEXIPEIMETHBIX CBSA3€M C KypcaMd MaTeMaTUKH, OWOJIOTUH, XHUMHH,
reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnuvle nouwsmusi, CBS3aHHBIE C M3YYEHHEM METOJO0B HAYYHOTO TO3HAHMS:
sBJICHUE, HAy4yHbIH (pakT, rumoresa, (u3Myeckas BEIUYMHA, 3aKOH, TEOpus, HaOJIOJIEHUE,
9KCIIEPUMEHT, MOJIEIIMPOBaHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pemieHUE CHUCTEMBI ypaBHEHUW, JHHEHHas (QyHKIMs, Mapadona,
runepOoiia, ux rpaMKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCUHYC, TAaHT€HC,
KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPhl M HMX MPOEKIMH Ha OCU
KOOpPJUHAT, CII0KEHUE BEKTOPOB.

buonocus: Mexanndeckoe IBMKEHHE B )KMBOHU mpupoae, nuddysus, ocMoc, TEr1oo0OMeH
KUBBIX OpraHU3MOB (BH/bI TEIUIONEPENAUH, TEINIOBOE PABHOBECUE), DJIEKTPUUECKUE SBICHUS B
YKUBOU MIPHUPO/IE.

Xumus: TUCKPETHOE CTPOECHUE BEILIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJ, MOJIb BEILECTBA,
MOJIIpHasi Macca, TEIUIOBBIE CBOWCTBAa TBEPABIX TeJ, JKUIKOCTEM M Ta3oB, JJIEKTPUYECKHE
CBOMCTBA METAJUIOB, JIEKTPOJIUTUYECKAS] TUCCOLIMALINS, TalbBaHUKA.

l'eocpaghus: BIaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodpa3zoBaHue JBUKEHUI C MCHOJIH30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, MOJIIMITHUKH, HCIIOJIb30BAaHME 3aKOHA COXPAaHEHHUs HMITyJIbca B TEXHUKE (pakeTa,
BOAOMET W JApyrue), JBHUTaTellb BHYTPEHHETO CropaHus, NapoBas TypOWHA, OBITOBOM
XOJIOIMJIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJyYE€HUsI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCIIE
HAaHOMATEpHaJIOB, W  HAHOTEXHOJOTMH,  DJJIEKTpOCTaTHYecKass  3alluTa,  3a3eMJICHHE
ANEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM TPUHTEp, dJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
ANEKTPOOCBETUTEbHBIE TPUOOPHI, TATHBAHUKA.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenue ydeOHOro mpeamera «®du3uka» Ha ypoOBHE CpeaHEero oomero odpa3oBaHUs
(6a30BBIil  YpOBEHB) JIOJDKHO  OOCCIIEYUTH  JIOCTIDKEHUE  CIEAYIOIUX  JTUYHOCTHBIX,
METAaINpeIMETHBIX U MPEJMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI
JInuHOCTHBIE pE3yabTaThl OCBOECHUs Yy4deOHOro mnpenMera «®Du3MKa» OJKHBI OTPa’KaTh
TOTOBHOCTb U CIIOCOOHOCTh O0YYaroLIUXCs PYKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTalUd, TIO3UTUBHBIX BHYTPEHHHUX
yOeXIeHUH, COOTBETCTBYIOIMX TPAJULHOHHBIM IIEHHOCTAM POCCHMCKOro  0OlIecTBa,
paciIipeHe JKU3HEHHOI'O OIbITa M OIbITa JEATEIBHOCTH B IPOLECCE pealn3allii OCHOBHBIX
HaIpaBJICHUH BOCIUTATENBHOMN JESITEIbHOCTH, B TOM YUCIIE B YACTH:
1) rpa:k1aHCcKOro BOCIIUTAHUS:
Cc(OPMHUPOBAHHOCTh TPAKIAAHCKOMN MO3ULIMK 00yUarOIIErocs: Kak akTUBHOIO U
OTBETCTBEHHOI'0 WJIE€HA POCCUIICKOro OOIIECTBA; NPUHITHE TPAJULMOHHBIX OOIIEYEIOBEUECKUX
IYMaHUCTUYECKUX U JIEMOKPAaTHMUYECKUX IIEHHOCTEH; TOTOBHOCTb BECTH COBMECTHYIO
JEeSTENIbHOCTh B UHTEPECAX TPaKJaHCKOTO
o0IecTBa, y4acTBOBAaTh B CaMOYIpaBJIEHUH B OOpa3oBaTEeIbHON OpraHu3allud; yMEHHE
B3aMMOJIEIICTBOBATH C COLIMATIBHBIMU HUHCTUTYTaMH B COOTBETCTBUU C
uX GYHKOMSIMM W Ha3HaYeHHEM; TOTOBHOCTh K TyMaHHUTapHOM U
BOJIOHTEPCKOH JICSITENbHOCTH; 2) MATPHOTHYECKOT0 BOCTIMTAHMSA:
c(OPMHPOBAHHOCTh ~ POCCUHCKOM  TIpa)aHCKOW  HAEHTUYHOCTH,  IaTPUOTU3MA;
LIEHHOCTHOE OTHOILIEHHUE K TOCYAapCTBEHHBIM CUMBOJIaM, JOCTUXKEHHUSIM
POCCHIICKUX y4EHBIX B 00JIACTH (PUBUKH U TEXHUKH; 3) IYXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUSI:
c(OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHUSA, JTHUYECKOTO IIOBEJIECHUS; CIOCOOHOCTD
OLICHMBATh CHUTYAallMI0 U IPUHUMATh OCO3HAHHBIC DPEIIEHUS, OPUEHTUPYICh Ha MOpPAJIBbHO-
HPaBCTBEHHbIE HOPMBI U 1LICHHOCTH, B TOM YHCJI€ B ICITEIbHOCTH YYEHOIO; OCO3HAHUE JIMYHOTO
BKJIaJIa B TOCTPOCHUE YCTONUUBOTO OYayIIero; 4) 3¢TeTHYeCKOro BOCIUTAHMSI:
ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIOUasi 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyuiero Gpusnyeckon Hayke;
5) TpyaoBoro BOCHHMTAHHMSI: HMHTEpEC K pa3IM4YHBIM cdepaMm mpodecCHOHATbHOIM
NeSITebHOCTH, B TOM
YlCclie CBSI3aHHBIM C (PM3UMKOM M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynyiei
npodeccur U peagr30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbI; TOTOBHOCTh U CHOCOOHOCTH K
00pa3oBaHMIO U caMOOOPa30BaHUIO B 00JIACTH
GU3MKK Ha TPOTSHKEHHH BCEH IKU3HH; ©)
IKOJIOTMYECKOr0 BOCTIMTAHUSA:
c(OPMHPOBAHHOCTH IKOJOTHUYECKON KYIbTYPbI, OCO3HAHUE II100aIBHOTO
XapakTepa JKOJIOTUYECKUX Mpodiem; [UIAaHUPOBaHUE M OCYILECTBICHHE JEeUCTBUN B
OKpYXKarolllel cpelie Ha OCHOBE
3HaHUA IeJiedl YCTOMYMBOIO pa3BUTHs 4YEJIOBEUECTBA;  PACIIUPEHHUE ONBITa JEATEIbHOCTH
HKOJIOTMUYECKOM HAIIPaBIEHHOCTH Ha
OCHOBE WMEIOIIUXCSA 3HAHUN TO Qusuke; 7)
HeHHOCTH HAYYHOI'0 NO3HAHHUSA:
c(OPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3UYECKOM HayKH,; OCO3HAaHME IICHHOCTH HAy4YHOW JeATeNbHOCTH,
TOTOBHOCTh B Ipoliecce M3y4eHMs (PU3MKH OCYIIECTBIIATH IMPOEKTHYIO M MCCIEJOBATENIBCKYIO
JesITeTbHOCTh WHAUBUYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe1bHBIC YHHBepcaJbHbIe y4eOHblIe AelicTBus ba3zoBble
JOorn4yecKue neicTBus:



CaMOCTOSTENILHO (POPMYIUpPOBaTh W aKTyallM3MpPOBATh MPOOJIEMY, paccMaTpuBaTh ¢
BCECTOPOHHE; OINPEACINATH 1NN AeATEIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPHUH UX
JOCTUKEHHUS; BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PacCMATPUBAEMBIX (U3NYECKUX
SIBIICHUSIX; pa3pabaThIBaTh IUIAH PEIICHUS MPOOIEMBI C YIETOM aHATN3a UMEIOITUXCS
MaTepUaIbHBIX U HEMAaTepPHAIIbHBIX PECYPCOB; BHOCUTh KOPPEKTUBBI B ACSITEILHOCTD, OIICHUBATD

COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIECTBUHN AEATEIbHOCTH; KOOPIAWHUPOBATH U BBINOIHITH pabOTy B

YCJIOBHSIX PEaIbHOTO,

BUPTYaJbHOTO ¥ KOMOWHUPOBAHHOTO B3aMMOJACWMCTBHS;, pa3BUBAaTh KpPEATUBHOE

MBIILICHUE TIPU PEIICHUU KU3HEHHBIX MPOOJIEM.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.
BJIJICTh HAYYHOU TEPMHUHOJOTUEH, KIIFOUEBBIMH MOHATUSIMU U METOJIaMU
(bU3UYECKOI HAYKH;

BJIQJICTh HABBIKAMHU y4eOHO-UCCIICIOBATEILCKON M MPOCKTHOW JEATEIILHOCTH B 00JIACTH
(U3HUKHN, CHOCOOHOCTBHIO U TOTOBHOCTBHIO K CAMOCTOATEILHOMY MOMCKY METOJIOB pEIlIeHHUs 3a7a4
(U3HYECKOTO COJCpKaHUS, MPUMEHEHUIO PA3JIMIHBIX METOJOB IMO3HAHUS; BIIAJIETh BUIAAMH
NESTeNbHOCTH 10 TOJyYEHUI0O HOBOTO 3HAHUS, €ro HUHTEpIpeTalud, MpeoOpa3oBaHUI0 U
MPUMCHCHHUIO B PA3IUYHBIX YYEOHBIX CHUTYaIUsX, B TOM 4HCIE INPU CO3TAHWH YyISOHBIX
MPOEKTOB B 00JIaCTU (PU3UKHU; BBISABIATH MPUUMHHO-CIEACTBEHHBIC CBSI3U M aKTyalU3UPOBAThH
3a/1auy, BBIIBUTATh THIOTE3y €€ PEIICHMs, HAXOAUTh apryMEHTHI ISl JTOKa3aTelIbCTBa CBOUX
YTBEPKACHUIA, 331aBaTh MapaMeTpbl U KPUTEPUH PELICHUS; aHATU3UPOBATh MOJyYEeHHbIE B X0/
pelieHust 3a7a4ud pe3ysbTaThl, KPUTHUYECKH OLIEHUBATh HMX JOCTOBEPHOCTH, MPOTHO3UPOBATH
W3MEHEHHE B HOBBIX YCJIOBHSIX; CTaBUTh U (OpPMYIHpOBaTh COOCTBEHHBIE 3aqauyd B
o0pa3oBaTeNbHOM
NEeSTeNbHOCTH, B TOM YHCJIE NpPU W3YYeHUHU (PU3UKHU; [1aBaTh OIICHKY HOBBIM CHUTYAIHsIM,

OIICHUBATH MPUOOPETEHHBIN OIBIT; YMETh IEPEHOCUTDH 3HAHUS 110 (PU3HKE B MIPAKTUUECKYIO

o0mnacThb
KU3ZHEIESITEIIbHOCTH; YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE HJIEH, MPeiaraTh OPUTHHAIBHBIE MTOAXOAbl U PEIICHUS, CTaBUTh

poOJIEMBI U 33724, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

Pabora ¢ nnopmanmeii:

BIIJICTh HABBIKAMHU TIOJydeHUs] WHPOpMauu (HU3UIECKOTO COJEPIKAHUS U3 UCTOUYHUKOB
pa3HBIX THUIOB, CaMOCTOSITENIbBHO OCYIIECTBIATH IIOMCK, aHajiu3, CUCTEMATU3alUI0 |
HMHTEpIpeTauio HHQOpMAIMKM pa3IUYHBIX BHJIOB HU (QOpM TMpeACTaBICHHUS; OIIEHUBATh
JOCTOBEPHOCTh  HH(OpMAIIIH; UCIIONB30BAaTh  CpeACTBAa  HH(POPMAIMOHHBIX U
KOMMYHHKAITMOHHBIX ~ TEXHOJOTMH B PENICHHAM KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpraHM3aIMOHHBIX 3a/lad C COONIoJIeHHEeM TpeOOBaHUN IPrOHOMUKU, TEXHHKH O€30MaCHOCTH,
TUTHEHBI, PECypCOCOEpEKEHUs, TPABOBBIX W OTUYECKUX HOPM, HOPM HWH(OPMAIIMOHHON
0€30MMacHOCTH; CO3/IaBaTh TEKCTHI (PU3MUECKOTO COACPKAHUS B pa3NIUYHBIX (popmarax c
y4€TOM Ha3Ha4YeHUs1 WHOOpPMAIMKU W IEJCBOM ayJUTOpWH, BBHIOMpPAs ONTHUMAJbHYIO (opmy
MIPEJICTABICHUS U BU3yaTH3aIiH.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe yueOHbIe JeHCTBUSA:
OCYIIECTBIISATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;
pacro3HaBaTh MIPEATIOCHUIKU KOH(JIMKTHBIX cuTyalui " CMSAr4aTh
KOH(MIIMKTHI; pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJCTB; IOHUMATh U UCIIOJIB30BATh IIPEUMYIIECTBA KOMaHAHOW U UHIUBUIyaIbHOU
paloThI; BBIOMPATh TEMATUKY U METO/BI COBMECTHBIX JAEHCTBHUM € y4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEM KaXJOr0 4j€Ha KOJUIEKTUBA; IIPUHHUMATH LIEJIU COBMECTHOHN
JEATEIIBHOCTH, OPraHU30BbIBATE U KOOPAUHUPOBATH ACUCTBHS 1O €€ TOCTHIKEHUIO: COCTABIIATH
IUTaH JCWCTBUI, paclpelesiaTh poid ¢ y4ETOM MHEHHUH Y4aCTHHKOB, OOCYXIaTh pPe3yJIbTaThl
COBMECTHOH paboThl; OLEHMBATH KAYECTBO CBOETO BKJIA/1a M KaXKJJOI0 yJaCTHUKA KOMAH/Ibl B
o0IMH pe3ynpTaT MO pa3padOTaHHBIM KPUTEPHUSIM; IMpeAjaraTh HOBBIE MPOEKTHI, OLICHWBAThH
UJCH C O3ULMU HOBU3HBI,
OPUTMHAJIBHOCTH, INPAKTHYECKOW 3HAYMMOCTH;  OCYILECTBIATH ITO3UTHBHOE CTPATErMYECKOE
MOBEJICHUE B PA3JINYHBIX



CUTyaluiX, ITPOABJIATHL TBOPUCCTBO U BOOGp&)KGHI/IG, OBITh WHHUIIMATUBHBIM.

PeryasiTuBHble yHHBepcajibHble yueOHbIe HeiicTBUsE CaMOOpraHu3amus:

CaMOCTOSITENIbHO OCYIIECTBIIATH IMO3HABATEIbHYIO ACATEIbHOCTh B 00JMacTh (DU3UKH U
aCTPOHOMHH, BBISABJISITH MPOOJEMBbl, CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4W;
CaMOCTOSITENIPHO COCTABJIATh IUIAH pEHICHHs pPAaCUYETHBIX M KAueCTBEHHBIX 3aja4, IUIaH
BBIMIOJTHEHUSI TMPAKTUYECKOM paboThl € yu€TOM HMEIOIIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANOUTEHHIA; TaBaTh OLIEHKY HOBBIM CHTYaLIUsIM;

pacmupsaTh paMKd y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX MPEINOuYTEHHUH; JeraThb

OCO3HAHHBII BEIOOD, ApIryMEHTUPOBATH €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 pEIICHHE; OLIEHWBATh MPUOOPETEHHBIN  OMBIT;  CIIOCOOCTBOBATH

(bopMHPOBAHHUIO U MPOSBICHUIO SPYAUIIUHN B 00JIaCTH
(bU3HKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIHOHAIbLHBIH HHTEJLIEKT:
JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, BHOCUTh KOPPEKTUBHI B JI€ATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJITATOB IIEIISIM;

BJIQJIETh HaBbIKAMU MO3HABATEIbHOMN peduexkcun KaK OCO3HaHUs

COBEpIIAEMBIX JCHCTBUI U MBICIHTEIBHBIX MPOIECCOB, X PE3YIbTATOB U OCHOBAHUH;
UCIIONIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluH, BBIOOpa BEPHOTO

pEIICHUS; YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO NMPUHUMATH PEIICHUS 110 UX

CHIDKEHHUIO; IPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU aHAIIU3€ PEe3yIbTaTOB

NeSTeNbHOCTH; TPUHUMATh ceOs, MOHMMAas CBOM HEJOCTAaTKHM M JIOCTOMHCTBA; NPUHUMATH

MOTHBBI M apryMEHTBl APYTUX IMPU aHAU3€ PE3yJbTaTOB ACSITEIbHOCTH; MpPH3HABAaTh CBOE

MIPaBO M MPABO IPYTUX HA OUIHOKH.

B npouecce gocTukeHus TIMYHOCTHBIX PE3yIbTATOB OCBOCHUS MPOTPaAMMBI MO (PU3KKE IS
YPOBHSI cpeHero oOiiero oopa3oBaHusi y 00yJarOUIUXCsl COBEPIICHCTBYETCS dMOIMOHATBHBIN
MHTEJUIEKT, Mpernoaaraiomui chopMUpOBaHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOIIMOHAILHOE COCTOSHUE,
BUJICTh HAIIPABIICHUS Pa3BUTHS COOCTBEHHON SMOIIMOHANBHOMN c(hepbl, ObITh YBEPEHHBIM B cele;
CaMOPETYJIMPOBaHUs, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 32
CBOE TIOBEJIEHUE, CITOCOOHOCTh aIallTUPOBATHCSA K SMOIMOHATBHBIM M3MEHEHHSIM U TPOSBISATH
rHOKOCTh, OBITh OTKPBITHIM HOBOMY, BHYTPEHHEH MOTHBAIIMHW, BKIIOYAIOMIEH CTpEMIICHHE K
JOCTHKEHHUIO EMU U YCIEeXy, ONTUMHU3M, MHUIMATUBHOCTb, YMEHHE JIEHCTBOBATh UCXOMAS U3
CBOMX BO3MOKHOCTEH;  OMIIaTHH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE
COCTOSIHUE JAPYTUX, YUUTHIBATh €r0 MPU OCYLIECTBICHUH OOIIEHHS, CTIOCOOHOCTh K COUYBCTBUIO
U CONEPEKUBAHHUIO, COIUAIBHBIX HABBIKOB, BKJIIOUYAIOMIMX CIIOCOOHOCTh BBICTPAaWBATh
OTHOIICHHUS
C IPYTUMHU JIFOJIbMH, 3200 TUTHCS, TIPOSIBIIATH HHTEPEC M Pa3peniaTh KOH(DIUKTHL.

MHNPEIMETHBIE PE3YJIbTATHI

K xonny oOyuenus B 10 ki1acce mpeiMeTHble pe3ynbTaTbl HA 6a30BOM YpOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUH:

JNEMOHCTPUPOBATh Ha MpUMepax posib U MecTo (pU3MKu B (POPMHUPOBAHUM COBPEMEHHOM
HAyYHOW KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHHKU M TEXHOJOTHH, B MPAKTHUYECKOI
NEeSTeIbHOCTH JIIOJeH; YYUTHIBATh TPAHUIIBI NPUMEHEHHUS HM3YyYEHHBIX (PU3UUYECKHX MOJIENEH:
MaTepHalibHas TOYKa, MHEepPIHaJIbHAsg CHUCTEMa OTCuéTa, aOCOJIIOTHO TBEPAOE TENO, MACAbHBIN
ra3, MOJIeNIU CTPOCHHUS T'a30B, )KUJKOCTEH U TBEPABIX TeJ, TOUCUHBINA 2JIEKTPUUECKUI 3aps MpU
penieHny (GU3HYECKUX 3a/1a4;

pacro3HaBaTh (U3HUECKHE SBICHUS (IIPOILECCH) M OOBSACHATh MX Ha OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJIIPHO-KMHETUUYECKOM TEOPUM CTPOEHHS BEIIECTBA M AJIEKTPOAWHAMUKHU:
pPaBHOMEpPHOE M PaBHOYCKOPEHHOE MpPSIMOJUHEIHOE IBUXKEHHE, CBOOOJIHOE TMaJeHue Tell,
IBUKCHHE 10 OKPY)XHOCTH, WHEpIUs, B3amMmopeicTBue ten, auddysus, OpoyHOBCKoOe
IBUKEHHE, CTPOCHHE XHUAKOCTEH M TBEPABIX TN, U3MEHEHHE 00bEMa Tel MpH HarpeBaHUU
(oxJtaXkA€HUN), TEIJIOBOE PAaBHOBECUE, HCIIAPEHHUE, KOHAECHCALNS, TUIaBJICHUE, KPUCTAJUIM3aLMs,
KHUIIEHHE, BIQXKHOCTh BO3/lyXa, MOBBIIICHUE JAaBJICHMS raza MpHU €ro HarpeBaHUU B 3aKPHITOM



cocyzie, CBsI3b MEXKIYy IapamMeTpaMHl COCTOSIHHSI ra3a B H30MpPOIeccaxX, AJICKTPU3ALUS Tel,
B3aMMOJICHICTBUE 3apsOB; OMHCHIBATE MEXAaHUYECKOE JIBIDKEHUE, HCIONb3ysd (pu3udeckue
BEJIMYHMHBI: KOOPAWHATA, MYTh, IIEpEMEIICHHUEe, CKOPOCTh, YCKOPEHHE, Macca Tejla, Crjla, HMITYJIbC
TeJa, KHHETUYeCKasi SHEPTusl, MOTCHIIMAIbHAS dHEPTus, MexaHudeckas paboTra, MeXxaHHUYECKas
MOIIHOCTb; MIPU OMIMCAHUN MTPABHIIBHO TPAKTOBATh (PU3MUYECKUN CMBIC HCIIOIb3YEMbBIX BEIIMYHH,
UX O00O03HAUEHUS M CIUHUIIBI, HAXOAWUTh (HOPMYIIBI, CBS3BIBAIOIINE TaHHYIO (DU3HUYECKYIO
BEJIMYHHY C JPYTUMH BEJIUYMHAMHU, OIMCHIBATh M3yYCHHBIC TEIIOBBIC CBOMCTBA TEJ U TEILUIOBHIC
SBIICHUSI, WCIONB3ys (U3NYCCKUE BEIMYUHBL JABICHHE Tra3a, TEeMIepaTypa, CpeIHss
KHHETUYECKash JHEPrUsl XaOTHYCCKOTO JIBMOKCHHS MOJICKYJ, CPEAHCKBAJpaTHYHAS CKOPOCTH
MOJICKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI dHEPTUs, padoTa ra3a, KO3 UIMEHT MOIe3HOTO
JCHCTBHS TEIUIOBOTO JIBUTATENIsA; MPU ONMUCAHUM IMPABHIIBHO TPAKTOBATh (DU3MYCCKUH CMBICI
WCIOJIb3YEMBIX BEIMYWH, WX O003HAYCHHUS W CIUHHIIBI, HAXOAUTH (DOPMYIIBI, CBSI3BIBAIOIIHEC
JTaHHYIO0 (PU3WYCCKYIO BEJIMYMHY C APYTHMHU BEJIMYMHAM; OMHMCHIBATH N3YYCHHBIC DICKTPUUICCKUE
CBOICTBA BEIIECTBA M AJICKTPUUYECKUE SIBJICHUS (TIPOLIECCHI), UCIIONIB3Ysl (PU3HMUECKUE BEITUNIMHBIL:
ANEKTPUYCCKUH 3apsj, DJIEKTPUYECKOE I0JIe, HANPsHKEHHOCTh IOJIS, HMOTEHIMAN, Pa3HOCTh
MOTCHIIMAJIOB, TPH ONHCAHWUW TPABUIBHO TPAKTOBATh (PH3UYECKHI CMBICT HCIIOJIB3yEeMbIX
BEIMYMH, WX OOO3HAYCHUS W CIAMHUIBI, YKa3biBaTh (OPMYJIbI, CBS3BIBAIOIINAEC JIaHHYIO
(U3MYECKYI0 BEIUYHMHY C JOPYTHMH BEIMYWHAMH; aHAJIM3UPOBATH (PH3UYECKHE TPOIECCHl U
SIBJIGHUS, UCTIONB3YS (PM3MUECKUE 3aKOHBI M IPUHIIUIIBI: 3aKOH BceMupHoro Tsrotenus, I, 11 u Il
3aKoHBI HBIOTOHA, 3aKOH COXPAaHEHUS MEXaHHYECKOW JSHEPruH, 3aKOH COXPAaHEHHUS HMITYIIbCA,
NPUHIUI  CYNEPHO3UIIMKA CWJI, TPHHIUI DPAaBHONPABUS WHEPIMAIBHBIX CHUCTEM OTCUETa,
MOJICKYJISIPHO-KUHETHYECKYIO TCOPHIO CTPOCHHS BEIISCTBA, T'a30BBIC 3aKOHBI, CBS3b CPEHHEH
KUHETHYECKOW YHEPTHU TEIJIOBOTO JIBUKECHHUS MOJICKYJ ¢ a0COJIFOTHOM TEMIIepaTypOou, NEepBhIi
3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHCHUS JJICKTPHUECKOTO 3apsa, 3akoH KynoHa, mpu sToMm
pa3nuyath CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAKCHUE U YCIIOBHSI
(TpaHMIBI, OOJIACTH) TPHUMEHUMOCTH; OOBSICHATH OCHOBHBIC NPHHIWIBI JCHCTBHUS MAaIIWH,
MprOOPOB U TEXHUYECKHX YCTPOWCTB; pa3inuyaTh YCIOBUS WX 0€30MacHOrO HCIOJb30BAaHUS B
MTOBCETHEBHOM JKM3HU; BBITIOIHATH YKCIIEPUMEHTHI 110 CCIIEIOBAHNIO (PH3MYECKHUX SBJICHUHA 1
MPOLIECCOB C MCIOJB30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHH, mpHU 3TOM (HOPMYIHUPOBATH
npobieMy/3aady W THUIOTE3y y4eOHOTO DKCIEPUMEHTa, COoOupaTh YCTAaHOBKY W3
MPEJI0KEHHOTO 000PYAOBAaHUS, TPOBOAUTH OMBIT M (POPMYIHPOBATH BBIBOABI; OCYIIECTBIATH
MpsIMbIe W KOCBEHHBIC M3MEpEHUs (DU3MUSCKUX BEIIMYWH, NMPU ITOM BBIOMpATh ONTUMATHHBIN
croco® M3MEpeHHsI U HCIOJIb30BaTh M3BECTHBIE METOMABI OIEHKU IOTPEIIHOCTEH H3MepeHuil;
HCCJIeIOBATh 3aBUCUMOCTH MEXTYy (PH3NICCKUMU BEITMIMHAMH C
WCIOJIb30BaHUEM TNPSIMBIX H3MEpPEHUH, MPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY, (PUKCHPOBATH
pe3yJIbTAaThl TOJTYYCHHOW 3aBUCUMOCTH (DPH3UYECKMX BEIUYMH B BHJIE TaOMUI] W rpadukos,
JIeNaTh BBIBOJBI MO pe3yJbTaTaM HCCIEAOBAaHUS;, COOMIOAATh MpaBuia OE30MacHOTO TpyAa Mpu
MIPOBEJICHUHU UCCIICIOBAaHUA B PaMKaX y4eOHOTO IKCIEPHMEHTa, ydeOHO-HUCCIIeIOBATEILCKON 1
MIPOEKTHON JAESITeTbHOCTH C HWCIOJIB30BAaHMEM H3MEPHUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pYyIOBaHUS; peIIaTh PacYETHHIE 3a/1a49M C SBHO 3aJaHHON (PH3UYECKON MOJEIBIO, HCIIOTb3YS
(u3nuecKre 3aKOHBI M MIPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4l BHIOMPATh (PU3NIECKYIO
MOJIeTb, BBIICIATh (DU3WUYCCKHUE BEIMYMHBI M (POPMYJIBI, HEOOXOAMMBIC I €€ PEIICHUS,
MIPOBOJNTH PAcu€Thl U OLICHUBATH PEATbHOCTH MOMYYEHHOTO 3HaUeHUsl (PU3UUECKON BETUYHHBI;
pelaTh Ka4yeCTBCHHBIC 3aJlavyd: BBICTPAWBATh JIOTHYCCKH HEIPOTHBOPCUMBYIO IECMOYKY
paccyXIeHHii ¢ OTIOPO Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUECKUE SIBIICHUS;
UCIIOJIb30BAaTh TIPH  PEIICHWH YyYeOHBIX 3aJlad COBPEMCHHBIC HWH(POPMAIMOHHBIC
TEXHOJOTHH JUIsl TOUCKA, CTPYKTYPHPOBAHUS, MHTEPHPETAIMN MU TPEICTaBICHHUS Y4eOHOU U
HAyYHO-TIONY/IIPHOH HMH(pOPMAIUH, ITOJYICHHON W3 Pa3IMYHBIX HMCTOYHUKOB, KPUTHUCCKU
aHAIM3UPOBATh TOIYyYaeMyl HH(POPMAINIO; MPUBOIUTH NPUMEPHl BKJIATa POCCHHCKUX H
3apyOCIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TIPOIIECCOB OKPYKAIOMIETO MHpa, B PA3BUTHE TEXHUKH H
TEXHOJIOTHH; HCITOJIb30BaTh TCOPETHUYCCKUE 3HAHHS MO (DU3MKE B MOBCEIHECBHON JKWU3HH IS
obecrnieueHrs 0€30MacCHOCTH MPU OOPAIIEHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOUCTBAMHU, IS
COXPAHEHHUS 370POBbs U COOTIOACHHS HOPM SKOJIOTHUECKOTO MOBEJACHUS B OKPYXKAIOIICH Cpejie;
paboTaTh B IpyIIE C BHIITOJHEHUEM PA3INIHBIX COITUAIBHBIX POJICH,



IUTAHUPOBATh PabOTy TPYIIBI, PAIMOHATBHO paCHpENeNsaTh OO0S3aHHOCTH U IUIAHHPOBATH
JEeSATeNIbHOCTh B HECTAaHJAPTHBIX CHUTYalMsIX, aJeKBaTHO OIICHWBATh BKJIA] KaXJIOTO U3
Y4aCTHUKOB TPVl B pEeLIEHUE paccCMaTpuBaeMoil mpoOeMbl.

K konmy oOyuenust B 11 kJacce mpeaMeTHble pe3yabTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHIA:

JIEeMOHCTPUPOBATh Ha IpUMEpax posib U MecTO (U3UKH B (POPMUPOBAHUHM COBPEMEHHOM
HAyYHOW KapTUHBI MHUPA, B Pa3BUTHH COBPEMEHHOM TEXHMKH U TEXHOJIOTUH, B MPAKTUYECKOU
NESITEeNbHOCTH JIIOACH, IENOCTHOCTh W EAMHCTBO (DM3MUYECKOW KAapTHHBI MHpA; YYUTHIBATH
IPaHUIbl TPUMEHEHHUS U3YYEHHBIX (U3UUYECKUX MOJEICH: TOUCUHBIN IEKTPUUYECKUN 3apsi, Ty4d
CBETa, TOYCYHBIH MCTOYHHUK CBETA, SJIEPHAs MOJAEIh aTOMa, HYKJIOHHAs MOJEIb aTOMHOTO sapa
MIpH peuieHNH (PU3NYECKUX 3a/1a4; Pacro3HaBaTh (PU3NYECKUE SBICHHUS (POLIECCHI) U OOBICHSTH
UX Ha OCHOBE 3aKOHOB JIEKTPOJUHAMUKU U KBAHTOBOW (DM3UKHU: SIEKTPUUECKAsT TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE AEMCTBHS TOKa, B3aMMOJEWCTBHE MAarHUTOB,
AJIEKTPOMArHUTHAsS WHAYKIHS, ACHCTBHE MArHUTHOTO TOJNS Ha MPOBOJHUK C TOKOM H
OBUOKYIIMICS — 3apsAl, JJCKTPOMarHUTHbIE  KOJNeOaHWsT U BOJIHBI,  INPSMOJIMHEHHOE
pacrpocTpaHEeHHE CBETa, OTPAXKEHHWE, MpeJoMIIeHHe, HHTeppepeHnrs, Iudpakuus ¢
MoJIsIpU3aIiis CBeTa, JUCHEpCcHs cBeTa, doTodnekrpudeckuit d3dpdext (dhortodrddekr), cBeToBOC
JaBlieHHE, BO3HMKHOBEHHWE JIMHEHYATOr0 CIEKTpa aroMa BOAOPOAA, €CTECTBEHHas W
HCKYCCTBEHHAs PaJIMOAKTUBHOCTD; OMKCHIBATH U3YUCHHbIE CBOMCTBA BEIIECTBA (DJIIEKTPUUYECKUE,
MarHUTHBIE,  ONTHYECKHE,  DJJCKTPUYECKYI0  TNPOBOAMMOCTb  PA3JIMYHBIX  Cpel) H
ANEKTPOMArHUTHBIEC ABIEHUS (TPOIECCHI), UCMONB3Ys (DPU3UUECKHE BEIUYHHBI: AJIEKTPUUYECKUI
3apsij, CHja TOKa, JJICKTPUYECKOEe HAIPsDKEHHE, DIIEKTPUYECKOE COMpPOTHBICHHE, PAa3HOCTD
MOTEHIIUAJIOB, JJIEKTPOJBIKYIAs cuja, padoTa TOKa, MHAYKIUS MAarHUTHOTO TOJS, cuia
Awmmepa, cuna JlopeHna, WHAYKTUBHOCTh KATYIIKH, SHEPTHS DJIEKTPUYECKOTO M MArHUTHOTO
oJied, IepUo U YacToTa KoeOaHuil B KojeOaTeIbHOM KOHTYPE, 3aps/l U Cujla TOKa B Mpoliecce
TrapMOHUYECKHX DJICKTPOMAarHUTHBIX KoJieOaHWH, (HOKYyCHOE pacCTOSHHWE M ONTHYECKas Chja
JIUH3bI, TIPU ONMCAHUH MPABUILHO TPAKTOBATh (PU3UUYECKUN CMBICT UCIIONIB3yEMbIX BEIUYUH, HX
0003HAYECHHS U €MHUIIBI, YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIONINE TAHHYIO (DU3HUYECKYIO BETHUNHY
C IPYTUMH BEIMYNHAMY,

OINKCBHIBATh HM3YYCHHBIC KBAaHTOBBIC SBJICHUS M TIPOIECCHl, HCIONB3ysd (U3NIECKHE
BEJIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJWHA BOJHBI M YacTOTa CBETa, DHEPIrus U
uMnynbc (OTOHA, TEPUOJ TONypacmlaga, SHEPrHsl CBS3M ATOMHBIX SJep, NPH ONMHCAHUH
MPaBWIBHO TPAaKTOBaTh (U3MUECKUNW CMBICH HCIOJIb3YEMbIX BEIHYMH, MX OO0OO3HAUEHUS H
€IMHUIIBI, YKa3bIBaTh (OPMYIIBI, CBSI3BIBAIOIIME JAHHYIO (PH3UYECKYIO BEIHYUHY C JAPYTHMH
BEeJIMYMHAMH, BBIYUCIATH 3HaYeHHE (PU3MUECKON BEIWYMHBI, aHAIM3HPOBATh (PHU3UUECKHE
MPOIIeCCHl M SIBJICHUS, WCTONB3Yys (PU3MUECKHe 3aKOHBl W MPUHIOUIBL: 3aKOH Owma, 3aKOHBI
MIOCTIeIOBATENBHOTO U MapauleIbHOI0 COEAMHEHUS POBOAHUKOB, 3aKoH J[xoynsa—JIenna, 3akoH
AJIEKTPOMArHUTHONH WHAYKIMH, 3aKOH MPSIMOJHMHEHHOTO pPacIpOCTPAaHEHHs CBETa, 3aKOHBI
OTpaXCHUS CBETa, 3aKOHBI MPEIOMIICHHS CBETa, ypaBHeHUe OuHITelHa mans doTtodrddexra,
3aKOH COXPAHEHUS SHEPTHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPAHEHUS JJIEKTPUIECKOTO
3apsiaa, 3aKOH COXpaHEHHsI MaCCOBOTO YHUCIIA, TIOCTYNAThl bopa, 3aKk0H paJroakTUBHOTO paciaja,
MIPH ATOM pa3inyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €T0 MAaTEeMaTHYEeCKOE BBIPAKCHUE H
ycnoBusl (TpaHUIlbl, 00JacTH) MPUMEHUMOCTH; OMPENENATh HANpaBIEHUE BEKTOpa WHIYKITUH
MarHUTHOTO TIOJISI TPOBOTHUKA

C TOKOM, CHJIbI Amriepa U cuiibl JIOpeH11a; CTPOUTh U ONKCHIBATh H300paXKeHHe, CO3aBaeMoe
TUTOCKUM 3€pKajioM,

TOHKOM JTMH30#1; BBIMOJIHATH SKCIIEPUMEHTHI 110 UCCIIEAOBAHUIO (PU3NIECKUX SBICHUIN U
MIPOLIECCOB C MCIOJIB30BaHUEM MPSMBIX U KOCBEHHBIX M3MEPEHUM: MpU 3TOM (OPMYIUPOBATH
mpobieMy/3agady W TUIOTE3y y4eOHOro OKCIEepUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO0 000PYAOBAaHUS, MPOBOAUTH OMBIT U (HOPMYIHPOBATH BBHIBOABI; OCYIIECTBIATH
MpsiMbIe U KOCBEHHBIC M3MEpEHUsl (DU3MUECKUX BEIWYUH, MPU ITOM BBHIOMPATh ONTUMATHHBIN
crocod M3MEpeHHs] U HCIOJIb30BaTh M3BECTHBbIE METOMABI OIEHKU MOTPEUIHOCTEH H3MepeHuil;
HCCIIeIOBATh 3aBUCUMOCTH (DM3MYECKHX BEIMYMH C MCIOIH30BAHUEM MPSMBIX W3MEPEHU: MpH
3TOM KOHCTPYHUPOBAaTh YCTaHOBKY, (HUKCUPOBATh pe3yJabTaThl IOJTYYEHHOH 3aBHUCHUMOCTH
(Gu3MUeCKUX BEIWYMH B BHUAE TaOIUIl W TpapuKOB, JAeNaTh BBIBOABI IO pe3ylbTaTaM
UCCIIeIOBaHMs; COOMIOAaTh MpaBuia Oe30MacHOro TpyJda MpH MPOBEACHUM HCCIEIOBAaHUN B



paMKax y4eOHOTro SKCHEpUMEHTa, y4eOHO-HCCIIEOBATEIBCKON U MPOEKTHOM IESTEeIbHOCTH C
UCIOJIb30BAHUEM HU3MEPUTENBHBIX YCTPOMCTB M J1abOpaTOpHOro OOOPYAOBaHMS, pelaTh
pacuéTHbIe 3a/layMl C SIBHO 3aJlaHHOW (PU3MUECKON MOJIENbI0, UCIONb3ys (PU3NYecKue 3aKOHbI U
IPUHIUIBI, HA OCHOBE aHalM3a YCIOBMA 33/Ja4dl BHIOMpPATh (PU3MUYECKYIO MOEIb, BBIACISATH
¢du3nueckue BeTUYUHBI U (OPMYIIbI, HEOOXOAUMBIE JJisi €€ pelleHus, MPOBOAUTh PacdyEThl U
OLIEHUBATh PEATBbHOCTD MOJIYYEHHOTO 3HAUCHUS (PU3NYECKON BEIMYUHBI; pEIlaTh KaYeCTBEHHBIC
3a/1a4d: BBICTPAaMBaTh JIOTMYECKH HENPOTUBOPEUMBYIO LIETIOYKY PACCYKICHHUM C ONOpON Ha
M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHHUS;

UCIIONIb30BAaTh NPU pELICHUH Y4YeOHBIX 3a/ad COBpPEeMEHHbIe HH(POPMAIMOHHbBIE
TEXHOJIOTUH JUIs TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIIPETALMN W TPEACTABICHUS Y4eOHOH H
HAyYHO-TIOMYJISIPHON HMH(pOpPMAIMK, IOJYYEHHON W3 Pa3IWYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJM3UPOBAThH MOJIy4aeMyl0 HHPOPMAIINIO; OOBACHATH MPHUHILIUIIBI JEHCTBUS MAIlIMH, TPHOOPOB
U TEXHUYECKUX YCTPOWCTB, pa3iIuyaTh YCJIOBHS MX OE30MacCHOrO UCIOJIb30BaHUS B
MOBCEHEBHON JKU3HU; IMPHUBOJUTH HPUMEPHI BKJIAJa POCCUHCKUX U 3apyOeKHBIX YYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MHpa, B pa3BUTHE
TEXHUKA M TEXHOJIOTHH; HCIOJB30BATh TEOPETUYECKHE 3HAHMUA 1O (U3UKE B IMOBCETHEBHOMN
KU3HU JUis oOecrieueHus 0O€30MacHOCTH Mpu oOpalleHud ¢ NpudopaMu U TEXHHUYECKUMHU
yCTpOMCTBaMH, JUJIsl COXPAHEHHUS 3/10pOBbsl U COOJIIOJIEHUSI HOPM 3KOJIOTMUECKOT0 MOBE/ICHUS B
OKpyXarwllel cpene; paboTaTe B TPYIIE C BHIIOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh paboTy TPYNIBl, PAMOHAIBHO pPACIpeNeNiaTh OOS3aHHOCTH W IUIAHUPOBAThH
NEeSATEIbHOCTh B HECTAHJAPTHBIX CHUTYallMsX, aJ€KBaTHO OLEHUBATh BKJIAJ KaXKIOTO U3
YYaCTHHKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMOI MTPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KosmuecTBo yacos DJIeKTpOHHbIe (LM (POBbIE)
H oOpa3oBaTeJibHbIE
. anMeHOBaHMe Pa3/ieJioB U TeM n CCVDChL
Ne n/n NPOrpaMMbI Beero KonTpoJbHbIe leeaKanec pecyp
padoThI
padoThI
Paznen 1. PU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
bubnuorexa [JOK
1.1 ®du3uKa U METOJIbl HAYYHOTO MMO3HAHUS 2 https://m.edso0.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bubmnoreka IIOK
2.1 Kunemarnka 5 https://m.edsoo.ru/7f41bf72
bu6nuorexa [IOK
2.2 Hunamnka 7 https://m.eds00.ru/7f41bf72
bu6anoreka LIOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJNHAMUKA
OCHOBBI MOJIEKYJIIPHO-KMHETHYECKOM Teopuu bubmuoreka [{OK
3.1 9 1 https://m.edso0.ru/7f41bf72
bubnunorexa LIOK
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1

https://m.edsoo.ru/7f41bf72
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AFpCFaTHI)Ie COCTOsIHHA BCIIICCTBA.

but6mmoreka [IOK

3.3 da30BBIC IEPEXO/IBI 5 https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuorexa [JOK
4.1 OmekTpocTaTuka 10 https://m.edsoo.ru/7f41bf72
ITocTostHHBIN 2I1EKTpUYECKUNA TOK. TOKHM B bubmumoreka [IOK
4.2 Pa3IUYHBIX Cpeliax 12 https://m.edsoo.ru/7f41bf72
Htoro no paznemny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

KoanuecTBo 4acoB

JaTa nzydyenus

JIeKTPOHHBbIE HU(POBHIE

Ne
w/n | Tema ypoka Beero IKOHTpOJILHLIe IIpakTnuyeckune 10 A oOpasoBaTe/ibHbIe
padoThI padoTbI pecypcbl
Ilnan | ®akr
®usuka — Hayka o npupoxae. Hayunsle Bu6muotexa [JOK
1 1 .
METO/IbI IIO3HAHKS OKPY/KAOIIEr0 MUpPa https://m.edsoo.ru/ff0c32e2
| s » opuipora | B LOK
p | Hayd P pa, https://m.edsoo.ru/ff0c33e6
MIPaAKTUYECKON JEeSATEIbHOCTH JII0JIeN
Mexanuyeckoe JIBUKECHHE.

3 OTHOCHUTENBHOCTD MEXaHUYECKOTO 1 bubnuorexa [IOK
nBwkeHus.  [lepemenieHue,  CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NPSIMONMHENHOE NBUKEHUE 1 bubnmnoreka [HOK

https://m.eds00.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSAMOIUHENHOE 1 bu6muoreka [JOK
JBUDKCHUE https://m.edsoo.ru/ff0c372e

6 CBobosiHOE najicHue. VYckopenue 1 bubmuoreka [JOK
CBOOOIHOTO MagCHUS https://m.edsoo.ru/ff0c39cc
Kpusonnneiinoe nenxenue. J(BrmkeHne bu6muoreka [JOK

7 . 1 )

MaTepUaIbHON TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada

8 [IpuHuun oTHOCUTENBHOCTH [ anmuies. 1 bu6nuorexa [IOK
IlepBolii 3ak0H HproTOHA

9 10\/[3(;010314 Lilﬂa' CHUI CHHIE;.TO oﬁnpﬂslzl]fgﬁ 1 bubmmorexa HOK
yrep 1 ' Top https://m.edsoo.ru/ff0c3be8
HproToHa 1151 MarepuanbHON TOUKU

10 Tperuii 3akoH HproToHa 111 1 bubmuoreka [IOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8

11 3akoH BcemupHOro TtaroreHus. Cuna 1 bubmuoreka [JOK
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TsoxecTH. [lepBas kocMHuueckas CKOPOCTh

https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3e18

13

Cuna tpenus. Koapdumment tpenns. Cuna
CONPOTHUBIICHUS IPU JIBH)KEHUHU TeJa B
KHUJIKOCTH WM Ta3e

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c3f76

14

[TocTynarensHOE U BpalareabHOE
JIBIDKEHHE a0COJIIOTHO TBEPIOTO Tea.
MowmenT cumbl. I1imedo cuabl. YeaoBus
paBHOBeCHsI TBEPIOTO Telia

but6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

15

Nmnynbc maTepuanbHOM TOYKH, CHUCTEMBI
MaTepUAIBHBIX TOYEK. MMIynbCc CHIIBL.
3aKOH COXpaHEHHUs uMIyjbca. PeakTuBHOE
JIIBHOKEHHE

bubmnoreka IIOK
https://m.edsoo.ru/ff0c43d6

16

PaboTta 1 MOIIIHOCTH CHJIBL.

Kunerndeckass dSHeprus MaTepHabHON
TOYKH. Teopema 00 M3MEHEHNH
KHMHETHYCCKON SHEPTHH

bubnuorexa [IOK
https://m.edsoo.ru/ff0c4502

17

IToreHunanbHas SHEPruUs.

IlorennmanbHas SHEprus YIpYro
nepopMHUPOBaHHON IPYKUHBI.
[ToreHunanbHass HSHeprust Tena BOIMU3U
MIOBEPXHOCTU 3€MJIN

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

18

IToTeHIMaNbHBIE U HEMTOTEHIUAIbHBIE
cuibl. CBsi3b pabOTH HEMOTEHIIMATBHBIX
CHUJI C U3SMEHEHHEM MEXaHUUYECKOU SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKOU YSHEPTUU

bubanoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopHas paboTa

«HccnenoBanne CBSI3M pabOTBHI CHUJIBI  C
U3MEHEHHEM MEXaHMUYECKOW PHEpPruu Tena
Ha TIpUMEpe PACTSHKEHUS PE3HHOBOTO
KTYTay

20

KontponbHas pabota o TeMe
«Kunematuka. JnHaMmuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE»

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4b74
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21

OCHOBHBIE MOJIOKEHUS
MOJICKYJISIPHOKHHETUIECKOU TEOPHH.
bpoynoBckoe npmxkenwne. uddys3us

but6mmoreka [IOK
https://m.edsoo.ru/ffO0c4dc?

22

XapakTtep JBMKEHUS U B3aUMOJACHCTBUS
yacTHI] BeniecTBa. Mojienu cTpoeHus
ra3oB, XKUIKOCTEH U TBEPABIX TEIl

23

Macca mounekyn. KonndecTBo BeliecTa.
[TocTostnuast ABoraapo

24

TermoBoe paBHOBecue. TemnepaTrypa
u e€ uamepenue. [llkana temneparyp
Lenbcus

25

HUneanpusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHass Temmeparypa Kak —wMepa
CpenHel KHHETHYEeCKON YHEPTHH IBUKCHUS
MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kinaneiipona

bubnuorexa [JOK
https://m.edsoo.ru/ffOc511e

27

3akoH /lanbToHa. ["a30BbIC 3aKOHBI

28

JlaGopaTtopHnast pabota

«MccnenoBanne  3aBUCUMOCTH  MEXIY
nmapaMeTpaMHe COCTOSTHUSI  pa3pekKeHHOTO
ra3a»

29

M3onponeccsl B WIeanbHOM Ta3e M HX
rpaguIecKoe MpeICTaBICHNE

bubmorexa [JOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHss dHEprus TEpMOJUHAMUYECKON
CUCTEMBI U CTIOCOObI €€ N3MEHEHHUS.
KonnyecTBo TemnoTsl 1 paboTa.
BuyTpeHHss sHEprus 0lHOaTOMHOTO
UJECAIBHOrO rasa

bubmorexa [JOK
https://m.edsoo.ru/ff0c5952

31

Buasl Terionepenaun

bubmuoreka [{OK
https://m.edsoo.ru/ff0c5¢c36

32

VnenbHas TEMI0EMKOCTD BEIIEeCTBA.
KonuyecTBo TEmIOTH MpU TEMIonepeaaye.
A ntrnabGaTHBIN mpoIecc

bubanoreka [JOK
https://m.edsoo.ru/ff0c5c36

33

HCpBLIﬁ 3aKOH TCPMOJUHAMUKHU U CT'0
MMPUMCHCHHUEC K U30IIponcccamM

bubmuoreka [{OK
https://m.edsoo.ru/ff0c5efc
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34 HeoGpaTtumocTs npoieccoB B IpUpoe. bu6muotexa [JOK
Bropoii 3ak0H TepMOAMHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Tpunmun gevicteust u KII/ TenmoBoi but6mmoreka [IOK
MaIIiHBI https://m.edsoo.ru/ff0c600a
36 Iuxn Kapro u ero KI1J]
37 DKoJoru4ecKue npooIeMbl
TEIUIOPHEPTETHKHU
38 O6oOmaromuii  ypok  «MosekynspHas bubmmoreka [JOK
¢buzuka. OCHOBBI TEPMOIMHAMUKID https://m.edsoo.ru/ff0c6938
39 Ef/IiTHI);(H;I;a’;Ez?;;:HI::; Tg\giom,l bubmorexa [IOK
YIAP ‘ https://m.edsoo.ru/ff0c6a50
TEPMOIMTHAMHKI)
40 [TapooOpazoBaHue U KOHIEHCALIUS. bubnmnorexka HOK
Vciapenre u KUIeHue https://m.edsoo.ru/ff0c63b6
a1 AOCOIIOTHAS U OTHOCHTEIIbHAS BIIAXKHOCTD bubmnoreka IIOK
BO3/yxa. HaceleHHbIi nap https://m.edsoo.ru/ff0c64d8
Teépnoe Temo. Kpucrauumueckue U
42 amop(HbIe Tenma. AHU30TPONUS CBOKMCTB bubnuoreka [IOK
KPHCTAJIIOB. Kunkue KPHCTaJLIBL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepralIbl
o | e Buaiorsa LOK
g ' https://m.edsoo.ru/ff0c6708
CyO6numarus
bu6nuorexa [IOK
44 YpasHenue TenioBoro Ganarca https://m.edso0.ru/ff0c6820
45 DnekTpu3aus Tes. DIeKTPUIECKUi 3apsi. bubnuotexa [JOK
JlBa BHJIa DJIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ffOc6bcc
46 E(l;)f([) BOH(I){;IOKHI;HKH giiiel{KTpHcI;i aHeHI/II;II bubmmorexa [IOK
YNPOBO ‘ P https://m.edsoo.ru/ffOc6bcc
AJICKTPUIECKOTO 3apsiia
47 BsaumopeiictBue 3apsnoB. 3akoH Kymona. bubmuoteka [IOK
ToueuHblil AIEKTPUIECKU 3apsiz https://m.edsoo.ru/ff0c6ce4
48 Hampsxk€HHOCTB 37IEKTPUYECKOTO TOJIS. bubnuotexa [JOK

[TpyHIMI CyNIepIO3UIMH WIEKTPUIECKUX

https://m.edsoo.ru/ffOc6df2
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nosiel. JInHuM HanpspKEHHOCTH

49

PabGoTta cmi 3I€KTPOCTATHYECKOTO TIOJIA.
ITorenuumain. Pa3HocTh HOTEHITMAIOB

but6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I u JAUDJICKTPUKHU B
OJIEKTPOCTATUUCCKOM I10JIC.
,Z[I/IE)JICKTpI/I‘-IeCKa}I IMPOHUIACMOCTD

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7018

51

Onexrpoémkoctb. Konaencarop

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

ONeKTPOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHyKEHHOr0 KOHJEHCATopa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGoparopHas pabora "Usmepenue
ANEKTPOEMKOCTH KOHeHcaropa'

54

[IpyHIMDT  [EWCTBUA W NPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJILHOTO

amnmapara, CTPYHHOI'O IIPUHTEPA.
DeKTpocTaTHUecKas 3aluTa.
3a3eMIIeHHE AIIEKTPONpUOOPOB

55

DNEeKTPUYECKH ~ TOK,  yCIIOBUA  €ro
cyuiectBoBanus. [I0CTOAHHBIN TOK.

Cuna toka. Hanpsixenune. ConpoTuBiieHue.
3akoH OMma AJ1g yyacTka Henu

56

[TocnenoBarensHOE, napajieNbHOe,
CMEIIaHHOE COEAMHEHUE

npoBogHukoB.  JlabopatopHass ~ paborta
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOBY

bubanoreka LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTB IEKTPUUECKOTO TOKA.
3akoH /[xoyns-JleHna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa a1 OJTHOM (3aMKHYTOM)
anexTpuyeckoit nenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«M3mepenne DJIC uCTOUYHMKA TOKA U €r0
BHYTPEHHETO CONPOTHUBIICHHS

bubmuoreka [{OK
https://m.edsoo.ru/ffOc7ae0

59

SHCKTpOHHaﬂ IMPOBOANUMOCTD TBép,Z[BIX
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METaJIOB. 3aBUCUMOCTb COMPOTUBIICHUS
METaJIJIOB OT TEMIIEPATYPHI.

CBepXIpoBOAUMOCTh

60 DJIEKTPUUYECKUN TOK B BaKyyMe. 1
CBoiicTBa 3JEKTPOHHBIX MTYYKOB
[TonynpoBogHuku, uX COOCTBEHHass W

61 NpuMecHas IpoBoAUMOCTh. CBOMCTBA P— 1 bubnuorexa [JOK
N-mepexoa. [ToxynpoBOTHUKOBBIC https://m.edsoo.ru/ff0c84ae
IPUOOPHI
OJIEKTpUYECKUA TOK B pacTBopax H

62 pacIuiaBax 3JIEKTPOJIUTOB. 1 bubmmoreka [JOK
DIEKTPOIUTHYUESCKAST TUCCOLIAAITHA. https://m.edsoo.ru/ff0c82ba
DIEeKTPOIN3
DNeKTpUIeCKUi TOK B rasax.

63 CaMOCTOSTEIbHBIA U HECAMOCTOSITEIbHBIN 1 bubnuorexa [IOK
paspsia. MosHus. https://m.edsoo.ru/ff0c84ae
[Lmazma
DnekTpuueckue mpudopsl U yCTPOCTBA U

64 UX MpaKkTuieckoe npuMmeHenue. [lpasuna 1 BH6HI_/IOTeKa LOK

https://m.edsoo.ru/ffOc86fc

TEXHHUKHU 0€3011acCHOCTH

65 O606maromuil ypok 1 bubnuotexa [JOK
«DNEKTPOAMHAMUKA) https://m.edsoo.ru/ffOc88be
KonTponbhas pabota mo Teme

66 «Qnekrpocraruka. [TocTosHHBIH 1 bubmuoreka [JOK
ANEKTPUUECKHH TOK. TOKH B pa3IMYHbBIX https://m.edsoo.ru/ff0c8a8a
cpemax»

67 Peseprusiit ypok. Kontponbhas padota 1o 1 bubnuotexa [JOK
Teme "DnekTpoauHaMuka’ https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. O000MIarONIHMi YPOK 110 1 bubnuoteka [JOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

» dusuka, 10 xnace/ Mskumes I'.4., ByxoBues b.b., Corckuit H.H. mon penakuueii [TapdpenrreBoit
H.A., Axunonepnoe o6miectBo «M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA

YMK «®usuka. 10 knacc. ba3oBblil ypoBeHb»

1. IIporpamma kypca busuku aas 10—11 knaccos. ba3oseiit ypoens (aBrop I'.51. Msikuiies).
2. ®usuka. 10 kmacc. ba3oBsiii ypoBeHb. YueOnuk (aBrop I'.51. Mskunies)

3. ®usuka. 10 kmace. 3agaunuk(aBrop A.Il. PeiMkeBuY).

4. ®duzuka. 10 knacc. Aunakruueckue marepuansl (aBTopsl: A.E. Mapon, E.A. Mapon).

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1 http://nsportal.ru - conuansHas ceTh pabOTHUKOB 0OPA30BAHMS.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkone.

3 http://festival.1september.ru/articles/ - ¢pectusans negarorudyeckux uiei

«OTKPBITBIA YPOK».

4 http://www.fizika.ru/ - caiit s yauTeneil QU3MKU U MX YHEHHKOB.

5 http://www.physics.ru/ - matepuansl o gpusmke.

6 www.ege .edu.ru - undopmanuonusiii nopran EI'D.

7 http://school-collection.edu.ru / - exunas xomnexus LIOPoB



