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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TOJOKEHUW M TpeOOBaHUM K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepanuu, peATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (U3BMKM C €CTECTBEHHO-HAyYHbIMU Yy4Ye€OHBIMM MpeaMeramu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yJIbTAaThl OCBOEHUS Kypca (pu3nKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo IMpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buznyeckoit reorpadueir u actpoHomued. Mcmonib3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIAaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN UACH, KOTOpPbIE MOXHO paccMaTpuBaTh KaK MPHUHLHIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUUM ¢ HeW MaTepuan Kypca (Qu3MKu
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TE€XHHUYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONIOIB30BAHUS U IKOJIOTHUYECKON 0€3011acHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs (Ppuznueckoi Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alyy SKCIEPUMEHTAIBHOU NESITEIbHOCTU O0YYaroIIUXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
IpaKkTUYECKUX padoT. BbifeneHne B yKa3aHHOM MepeyHe JabopaTOpPHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOMs U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMuMHUCI YMEHHSMHU TPOBOAUTH KOCBEHHBIE W3MEPEHHUs], HMCCIICIOBaHUs
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHON (PU3UYECKOU MOJIEIbIO, MTO3BOJISIIOIINE MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaKk U MHTETPUPYS 3HAHUS U3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3NYECKUX SIBICHUM W TMPOIECCOB B OKpY’Karolen
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENUd Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha ypOBHE CpeHEro 00111ero 00pa3oBaHusl TOKEH U3y4aThCs B YCIOBUAX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OX0aMMoOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme Mo (Qu3uKe YUCHHYECKUX MPAKTUYECKUX pabOT U JAEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMSI  W3yYaeMbIX SIBICHUA M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBacTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOOydJaomuxcs. TemaTHueckue KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMHM LIEJIAMH U3y4€HUs PU3KUKHU B 001IEM 00pa30BAHUHU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
UCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYIKAIOIIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHUs
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMmupoBaHHE TMPEACTABICHUN O ponu (DU3UKK A PAa3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TMpUOOpETeHHME  CUCTEMbl  3HaHUK 00  o0mux  (U3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TMOHWMaHHWE (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpEAENeHNS IOCTOBEPHOCTH OTYYEHHOTO PE3yIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepeMelIeHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamenus. [{enTpocTpemMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hamnpagiienne cKopocTy pu ABMKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATEILHBIC PABHBIE MPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenus (mokosi, CKoipxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE M BpalmaTeaIbHOE IBIKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAIlCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CHUJI C W3MEHEHUEM MEXAHUYECKOW SHEPrHUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHUEM MEXaHMUYECKOW IHEPTuu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkenue. uddysus. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Lenbcus.



Mopgens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE HM3MEPEHHIA
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIOco0bI €€ n3meHeHus. KonnmuectBo TemioTsl U pabota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBhili 3aKOH TEPMOJMHAMHUKHU.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MamuHax. KoadduimeHt monae3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUTaTElb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOIUIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpeHHEN SHEPIUM (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHjeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckrue yCTpOIICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U MIABJICHUS KPUCTAJUIMUECKOTO BEIIECTRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKUil 3apsan. JBa BuAa 3IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnone. Hampsk€HHOCTh 3nekTpuyeckoro mnois. IIpunHiun



CYyNEPHO3ULIMKU AIEKTPUUECKUX Toiel. JIMHUKM HAnpsKEHHOCTU SJIEKTPUYECKOTrO
HOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHgeHncaTop. DIeKTpOEMKOCTh TIIOCKOIO0 KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapajlieIbHOE, CMEIIAHHOE COEIMHEHUE POBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



OnekTpudeckuii TOK B razax. CamMOCTOSITEIbHBIA W HECAMOCTOSITEIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEpPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUITbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJEpP)KATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJECIUPOBAHNUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIMHU HA OCU KOOPJAMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, JJIEKTPOJWUTHYECKAs IUCCOLMALMA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOIH30BAHMEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIIE HAaHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA ITPOT'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTH JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOIuXcCsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEILHOUN ESITEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIUUA 00YUaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPakKITAHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3alIliy;

YMEHHE B3aMO/ICMCTBOBATH C COLIMATLHBIMU HHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJOHTEPCKOMN ACATEILHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TpaKIaHCKOU WUJICHTUYHOCTH,
NaTpuOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYasi 3CTETUKY Hay4YHOTO TBOPUYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;

5) TPpy10BOT0 BOCTIMTAHUSI:



UHTEPEC K pazNu4HbIM cepaM MpodhecCHOHATBHON IESTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymiei mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTDh IKOJIOTMYECKON KyJIbTYpbl, OCO3HAHHE TJI00AIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEHUE OIbITAa JEATEIbHOCTH SKOJIOTMYECKOM HAINpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESTEIbHOCTH, TOTOBHOCTH B IpOIECCE
u3ydeHus: (QU3UKA  OCYLIECTBIATH  IMPOEKTHYID M HCCIEI0BATEIBCKYIO
NEeATEIbHOCTh HHIUBUIYAIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATEIIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJNHATH PabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMH y4e€OHO-UCCIIEI0BATEIbCKON U MPOSKTHON AEATEIbHOCTU
B 005acTy (PU3UKU, CHIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYaIUsIX, B TOM YHUCJIC TIPH CO3JaHIH YU€OHBIX POEKTOB B 00acTH (DU3UKH;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UpPOBaTh TMOJYYCHHBIE B XOJE pEHICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBAThH MPUOOPETEHHBIH OIIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETANi0 WHGOPMAIMU Pa3IUYHBIX BUAOB U (HOpM
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/a4 ¢ CcoOMoJieHueM TpeOOBaHUM HSPrOHOMMKH, TEXHUKH O€30MacHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
¢dbopMy mpeAcTaBIeHUS U BU3yaTU3allHH.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



pa3BEPHYTO U JIOTMYHO HM3JIaraTh CBOK TOYKY 3PEHUSI C HMCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh [EJIMd  COBMECTHOM  JE€ATEIbHOCTH, OpPraHu30BbIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
o0 pe3yabTaT N0 pa3pabOTaHHBIM KPUTEPUSIM;

IpemjiaraTb HOBBIE IIPOEKTHI, OLICHMBATh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM U aCTPOHOMMHM, BBISBJIATH MPOOJEMBI, CTaBUThb U (HOPMYIUPOBAThH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PEIICHHUS] PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIBLHBIN HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU ISl OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
pelIeHHS;



YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

IPUHUMATH Ce0sI, TOHMMAsi CBOM HETOCTATKU M IOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce qOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢Gu3MKe IS YPOBHS CpEIHEro o0Imero oOpa3oBaHUS Yy OO0yYarolIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEATOIar aFO A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMECHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHUIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAOIIUX CITIOCOOHOCTh BBICTPANBATh OTHOIICHHMS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TOUYKa, UHEpIUaIbHAs CUCTeMa OTCUETa, aDCOIIOTHO TBEPIOE TEIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

pacno3HaBaTh (PU3NUYECKUE SBICHUS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAUHAMUKHA: PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSAMOJIMHEITHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMojeicTBue Ten, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COoCylle, CBSI3b MEXKAYy IMapaMeTpaMu COCTOSIHHMS ra3a B H30Ipolieccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3Ys (U3MUYECKUE BEITUYMHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTECHIUAJIbHAS SHEPIrusi, MEXaHUYecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMHUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrus XaOTUUYECKOTO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEMIECTBA U DJIEKTPUUECKHE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAYECHHS M EIUHMIIBI; YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI U MPUHILMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEN KMHETUUYECKOW PHEPTUM TEIUIOBOTO JBUKEHUSI MOJICKYJI C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TPHUHIMIBI JCHCTBUS MAaIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyarTh yCJIOBHsS HX O€30MACHOIO MCIOJIb30BaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUM, MPU 3ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUs, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI U MCIOJb30BaTh H3BECTHHIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh pe3yibTaThl MOTYYECHHOW 3aBUCUMOCTH (PU3NYECKUX BEITUYHH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U MIPOEKTHOU
JESTEIIBHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JIaOOpaTOPHOTO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYecKue SABIICHUS,

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
pPa3UYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIyYaeMyto HH(pOpMaLuio;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacCHOCTH MPHU OOpaIEHUH C MPUOOPAMH U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTath B TpyHIe C BBIOTHEHUEM PA3TMYHBIX COIUATBHBIX DPOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO pPaCHpeNelsaTh OOS3aHHOCTH U
IJITAHUPOBATH ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLCHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 0 0 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunemarika > 0 0 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! 0 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 0 bubnuorexa [IOK

®da30BbIe IEPEXOBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne

w/n Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

®du3nka — HayKa O PUPOJIE.
HaquHe METOABI ITIO3HAHUA
OKpy>karoiiero mupa. Ponp
3KCHEpPUMEHTA U TEOPUU B

1 IpolLiecce MO3HaHUS IPUPOIBI.
DKCHepUMEHT B (PU3HKE.
AHaznorosble 1 IU(PpPOBBIE
U3MEpUTENIbHbIE TPUOOPBI,
KOMITBIOTCPHBIC JaTYUKH.

Posb u MecTo ¢uznku B
(GopMHpPOBaHNN COBPEMEHHOU
Hay4YHOM KapTUHBI MUPA, B
MPAKTUYECKON AESITeTbHOCTU
moaei. Moxenuposanue

2 bu3nYeCKUX SIBICHUN U
nponeccoB. HayuHbie rumnoressl.
PuU3nYeECKUE 3aKOHBI U TEOPUH.
I'panunel npuMEHMMOCTH
¢u3nueckux 3akoHoB. [IpuHIMT
COOTBETCTBHUSI.

Mexannueckoe IBHKEHUE.

3 OTHOCI/ITG.HBHOCTI: MEXAHHUYCCKOI'O
nemkenna. CucreMa oTcUéTa.

03.09.2024

04.09.2024

10.09.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c32e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c33e6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3508



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508

Tpaektopus. Mozesb CUCTEMBI
0TcuéTa, WITIOCTPAIIH
KMHEMaTUYECKUX XapaKTEPUCTHK
neuxenus. [IpeoOpasoBanue
JIBUKEHHH ¢ UCIIOJIB30BaHUEM
MMPOCTBIX MCXaHU3MOB.

PaBHOMEpHOE NIpsIMOJIMHETHOE
neuxenue. [lepemenienue,
CKOPOCTH (CpeHss CKOPOCTH,
MT'HOBEHHAsi CKOPOCTh) U
YCKOpPEHHE MaTEPUAIBHON TOUKH,
UX MPOEKIMH HAa OCU CUCTEMBI
koopauHar. CiioxeHue
MEPEMEILCHUH U CII0KEHUE
ckopocrei. McenenoBanue
COOTHOILEHUS MEX]Y ITyTSIMH,
IIPOMJICHHBIMU TEJIOM 32
II0CJIEI0BATENbHbBIE PABHBIE
IIPOMEXYTKH BPEMEHU NpU
PaBHOYCKOPEHHOM JIBH>KEHUU C
Ha4aJIbHOW CKOPOCTBIO, PaBHOMN
HYIIIO.

PaBHOMEpHOE M paBHOYCKOPEHHOE
IPSIMOJIMHENHOE IBUKEHUE.
['paduku 3aBUCUMOCTH KOOP/IMHAT,
CKOPOCTH, YCKOPEHUSs, IyTH U
MepEMEIICHUS MaTEPUAIBHOU
TOYKHU OT BpeMeHHU. M3yueHune
HEPAaBHOMEPHOI'O ABUKEHHUS C

11.09.2024

17.09.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

bubmuorexa [JOK
https://m.edsoo.ru/ff0c372e



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e

LEJIbIO ONPEAEIICHUS MTHOBEHHOM
ckopoctu. M3yueHne nBruKeHus
HIapuKa B BA3KOW XKUIAKOCTH.

CBobOosiHOE najieHue. Y cCKopeHue
cBoOoHoro nanenus. [lagenue ren
B BO3/IyX€ M B Pa3peKCHHOM
npoctpaHcTBe. Habmonenue
JIBYDKEHUS Teja, OpOILIEHHOTO M0/
YIJIOM K TOPU30HTY U
ropu3oHTalbHO. M3Mepenue
YCKOPEHHSI CBOOOTHOTO TaJCHUSI.
W3yueHne nBukeHus Tena,
OpOIIEHHOT0 TOPU30HTAIBHO.

KpuBonuHeliHoe ABUXKEHUE.
Harmpasnenue ckopoctu npu
JBHKEHHUH 10 OKPYKHOCTH.
JIBrKeHne MaTepuanbHOU TOYKH
110 OKpyxHOcTH. KpHuBosnHeHOE
JBW>KeHUE. [[BrkeHue
MaTepualbHOU TOYKHU I10
OKPY>KHOCTH C IIOCTOSIHHOH T10
MOJYJIIO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JIMHEHHAsA CKOPOCTb.
[lepuon u yactoTta oOpareHus.
[{eHTpOoCTpEMUTENBHOE YCKOPEHHUE.
TexHuueckue ycTpoucTsa u
IIPaKTUYECKOE TPUMEHEHUE:!
CIIUJIOMETP, JBUKEHUE CHAPSIOB,
LETIHbIE U PEMEHHBIE TIEPEIAYH.

18.09.2024

24.09.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

[IpuHLIHAII OTHOCUTENBHOCTH
lNanunes. MHepuuanbHble CUCTEMBI
otcyera. [lepBbiii 3akoH HproToHa

25.09.2024

bubmuorexa [JOK
https://m.edsoo.ru/ffOc3be8

10

Macca tena. Cuia. [punnun
Cynepno3uiuu cuil. Bropoii 3akox
Herotona miiga matepuanbHOM
TOYKH. SIBIICHHE NHEPLUU.
CpaBHeHue macc
B3aUMO/ICUCTBYIOIIMX TE.
N3mepenne cuit. CiioxXeHUe CHUIL.

Tpernii 3akoH HproToHa 1151
MaTepUAIbHBIX TOYEK.
Hesecomocts. Bec Tena npu
YCKOPEHHOM MOABbEME U MaJICHHH.

01.10.2024

02.10.2024

bubmuorexa [JOK
https://m.edsoo.ru/ffOc3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

11

12

3aKOH BCEMUPHOIO TATOTEHUS.
Cuna tspxectu. [lepBas
KOCMHUYECKasi CKOPOCTb.
TexHu4eckue ycTpocTsa u
IIPAKTUYECKOE IPUMEHEHHE!
NOJLIUITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena. 3aBUCUMOCTh CHJIBI
YIPYTOCTH OT JiehOopMaluu.
HccnenoBanue 3aBUCUMOCTH CUII
YIPYTOCTH, BOSHUKAIOIIUX B
NpyXKUHE U pe3NHOBOM o0pa3slie, OT
ux negopMarium.

08.10.2024

09.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3d00

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3el8

13

Tpenune. Buasl TpeHus (mokos,

bubmuorexa [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

14

CKOJIbXKeHUs, kKauenus). Cuina
tpenus. Cyxoe Tpenue. Cuiia
TPEHUSI CKOJIbKEHUS U CUJIa TPEHUS
nokos. KoadpumumenT tpenus.
Cuna conpoTuBIeHHUS IPU
JBUKCHHUH TeJa B KUIKOCTU WIIH
raze. CpaBHEHHE CUJI TPEHUS
MTOKOSI, KAUEHUS M CKOJIBLKCHHSL.

[ToctynarensHoOe U BpaliaTeiabHOe
JBUKEHHE a0COIIOTHO TBEPAOTO
tena. MoMeHT cuibl. [Iieqo cuisl.
VYcnoBust paBHOBeCUs TBEPIOTO
Tena. Buael paBHOBECHS.
HccnenoBanue ycnoBuii
paBHOBECHsI TBEPAOIO TENA,
MMEIOLIETO OCh BPALLEHUS.

15.10.2024

16.10.2024

https://m.edsoo.ru/ff0c3f76

bubmuoreka [JOK
https://m.edsoo.ru/ff0c41a6

15

NMnynec MmaTepuaibHOW TOUKH
(Tenma), cCUCTeMBbI MaTepUaTbHBIX
Touek. IMIynbc cuiibl 1
M3MEHEHUE UMITYyJIbCa Tea. 3aKOH
COXPaHEHHUsI UMITYJIbCA.
PeakTuBHOE ABMXKEHUE.

22.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PabGora 1 MOIITHOCTE CHIIEL.
Kunernueckas sneprus
MatepHuaabHON ToukH. Teopema 06
W3MEHEHNU KHHETUYECKOW
sHepruu. M3ydyenue abCcoIOTHO
HEYIPYroro yaapa ¢ IMoMOILBIO
JBYX OJJMHAKOBBIX HUTSIHBIX

23.10.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

MAassTHHUKOB.

17

[TorennuanbHas SHEPIUs.
[TorennmanpHast SHEPTHS YIPYTO
ne(pOpMHUPOBAHHON MPY>KUHBL.
ITorennmanesHas 3HEPrUs TENA
BOJIN3M IOBEPXHOCTH 3EMIIH.

05.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

19

IToTeHnIManbHEIE U
HENOTEHIMAJIbHEIC CHIIBL. CBSI3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHEHHEM MEXaHNIeCKOM
SHEPrUM CUCTEMBI Tel. 3aKOH
COXpaHEHHUsI MEXaHUYECKOM
SHEpPruu. YIpyrue u Heynpyrue
CTOJIKHOBEHHM. TexHndyeckne
YCTPOMCTBA U MPAKTUYECKOE
NPUMEHEHHUE: BOJIOMET, KOMED,
MPY>KUHHBIN MTUCTOJIET, ABUKECHUE
paKer.

JlaGoparopHas paboTa
«HccnenoBanue cBsi3u pabOThI
CHUIIBI C I3MEHEHUEM
MEXaHUYECKOW YHEPTHH Tejla Ha
pUMepe PacTsHKEHUS] pE3UHOBOTO
KTyTay»

06.11.2024

12.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

https://resh.edu.ru/subject/28/10/

20

21

KonTpomnpHas pabota mo Teme
«Kunemaruka. /[nHamuka. 3aKOHbI
COXpAHEHUS B MEXaHUKE»

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON

13.11.2024

19.11.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

22

23

Teopuu. bpoyHOBCKOE ABUKEHUE.
Huddysus. OnbiTel,
JIOKa3bIBAIOIINE JIUCKPETHOE
CTpOeHHeE BelecTBa, pororpadum
MOJICKYJI OPTraHMYECKIX
COCIMHEHU.

XapakTep JBUKCHUS U

B3 aHMOHCﬁCTBHH HaCTull B€IICCTBA.

Mogenu cTpoeHHS Ta30B,
JKUJKOCTEH U TBEPABIX TEII U
00BSCHEHME CBOMCTB BEIllECTBA Ha
OCHOBE 3THX Moenei. OnbITHI 110
T Py3un )KUIKOCTEH U Ta30B.

Macca u pa3Mepsl MOJIEKYII.
KonunyecTBo BemiecTna.
ITocrosnnas ABoraapo. Mozaenb
OpOYHOBCKOTO JBMXKeHUs. Mojenb
onbiTa [lITepna. OnbIThL,
JTOKa3bIBAIOIINE CYILIECTBOBAaHUE
MEXMOJIEKYISIPHOTO
B3aMMOJICHCTBHSI.

20.11.2024

26.11.2024

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

24

TernmoBoe paBHOBECHE.
Temneparypa u e€ u3amepeHue.
[ITxana remnepatyp Llenbcus

27.11.2024

https://resh.edu.ru/subject/28/10/

25

Mogenb uyieanbHOTro rasa.
OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPUHU UJICATBHOTrO Ta3a. Mojens,
WJUTFOCTPUPYIOLIAsk TPUPOILY

03.12.2024

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



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c4fde

JAaBJICHUS ra3a Ha CTCHKH COCyaa.

26

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEW KNHETUYECKOU
SHEPIrUuu JBHKEHUS MOJIEKYIL.
[IIxana remneparyp KenpBuna.
I'a30BBI€ 3aKOHBI. YpaBHEHHE
MenneneeBa—Kianeiipona.

04.12.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

27

3akoH /lampToHa. ["a30BbIC 3aKOHBI.
Omnpenenenue Macchl BO3yxa B
KJIACCHON KOMHATE Ha OCHOBE
U3MEpPEeHHI 00bEMa KOMHATHI,
JABJICHUS U TEMIIEPATyphl BO31yXa
B HEl.

10.12.2024

https://resh.edu.ru/subject/28/10/

28

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
MEX]Ty ITapaMeTpaMu COCTOSTHUS
pa3peKeHHOT0 razay

11.12.2024

https://resh.edu.ru/subject/28/10/

29

TepmoanHaMuueckas cucTema.
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U
CIOCOOBI €€ N3MEHEHHUS.
KonuuectBo TemnoTs! u padora.
BuyTpennss sneprus
OJIHOATOMHOTO MJI€aJIbHOTO Ia3a.

18.12.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

30

Bunae! Tennonepenaun:
TEIJIONPOBOJHOCTh, KOHBEKIIHS,
U3JIyYeHHE. Y IeNbHas
TEIUIOEMKOCTD BEIIECTBA.
KonunuecTBo TemioTs! npu

24.12.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c511e
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

remonepenaye. Msmenenue
BHYTPEHHEH YHEPTUHU
(Temmeparypsl) Tena npu
Teruionepenaye.

31

[onsarue 06 agunabaTHOM
npouecce. Vi3menenue BHyTpeHHER
SHEPIHH Tella MPH COBEPIICHUU
paboTHI: BBUIET MPOOKHU U3
OYTBUIKH IOJT JCHCTBUEM CKATOTO
BO3/1yXa, HarpeBaHue rpupa B
JATYHHOU TPYOKe IMMyTEM TpEeHUs
(BuneonemoHcTpanus). OnbIT MO
a7nabaTHOMY pacIIUPEHUIO
BO3]1yXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

25.12.2024

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

32

[IepBblil 3aKOH TEPMOAVMHAMHUKH.
[IpuMeHeHue nepBoro 3aKoHa
TEPMOJIMHAMUKH K U30IPOLIECCAM.
I'padmuueckas unTepripeTanys
paboThI rasa.

14.01.2025

bubmuorexa [JOK
https://m.edsoo.ru/ffOc5efc

33

W3omporieccel B naeaibHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM
BemecTa. [ paduaeckoe
IIPEJICTaBICHUE N30IPOLIECCOB:
U30TepMa, U30X0pa, u300apa.
TexHu4eckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHE!
TepMoMeTp, 6apomeTp. OTBITHI,
WUTIOCTPUPYIOIINE YpaBHEHUE

17.12.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c570e

COCTOSAHHA UACAJIBHOT'O Ia3a.

HeoOpatumocTs npoiieccoB B
npupoze. Bropoii 3akoH
TCPMOAUHAMUKHU. Texanueckue

34 CTpOMCTBA U MPAKTUIECKOE bubmmorexa [JOK
yerp P 15.01.2025  https://m.eds00.ru/ff0c6230
MPUMCHCHHE: TBUTATEITh
BHYTPECHHET'O CrOpaHHs, OBITOBOM
XOJIOJMIIbHUK, KOHJIUIIMOHED.

ITpunnun nevicreus u KII1/
TEIJIOBOW MAaIlIHBI.
35 [IpeoOpa3oBaHus YHEPTUU B bubmorexa [JOK
Peodp P 21.01.2025  https://m.edsoo.ru/ff0c600a
TEIUIOBBIX MarnHax. M3amepenue
YIIEIbHOM TEIIOEMKOCTH.
Muxn Kapno u ero KIT. Monenu
- .

36 11aPOBOT TYPOHHEL, ABHIATCIA https://resh.edu.ru/subject/28/10/
BHYTPEHHET0 CrOpaHus, 22.01.2025
PEaKTUBHOTO JIBUTATEIIs.

DKoJ0ru4ecKue npooIeMbl )

37 https://resh.edu.ru/subject/28/10/
TEIIOAHEPTETUKHU 28.01.2025 . :
O06o06mmaromuit ypok

38 «MonleuK HI: Has}ilp ¢uznka. OCHOBBI bubmmorexa LIOK

P ' 29.01.2025  https://m.edsoo.ru/ff0c6938
TEPMOTMHAMHKH)
KonTpomnpHas pabota mo Teme
39 «MonexynsipHas ¢puznka. OCHOBBI bubmmorexa LIOK
yIP ' 04.02.2025  https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKIY
[TapooOpa3oBanre U KOHIEHCAITHS.

40 Hcnapenue u KuneHue. bubnnorexka [JOK

3aBUCHUMOCTD TEMIIEpATypPhI 05.02.2025  https://m.edsoo.ru/ff0c63b6

KHUIICHHUS OT JaBiieHus. [ urpomerp



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

U TICUXPOMETP, KaJIOPUMETD,
TEXHOJIOTUH MTOJTyYESHHUSI
COBPEMEHHBIX MaTepHUajoB, B TOM
YucJie HAHOMATepUalloB, U
HaHOTEXHOJIOTHH.

AOCOII0THAS U OTHOCUTEIbHAS
BJI&KHOCTh BO3/1yXa. HachImeHHbIi
nap. Y ieiapHas TerioTa
napooOpa3zoBanusi. CBoiicTBa

41 HACBILIECHHBIX MapoB. Kunenue mpu bubmmorexa [JOK
11.02.2025  https://m.edsoo.ru/ff0c64d8
MOHIKEHHOM JaBieHUH. CIIOCOOBI
WU3MEPEHHUS BIKHOCTH.
H3mepenne OTHOCUTENLHON
BIIQYKHOCTH BO3/yXa.
TBépnoe teno. Kpucrammueckue n
aMmopdHbIe Tena. AHU3OTPOIIHS
42 CBOfII)g)FB KpPHUCTAJIJIOB. }KTI/EJKI/IG bubmorexa LIOK
12.02.2025  https://m.edso0.ru/ffOc65f0
Kkpuctayibl. CoBpeMEHHbIE
MaTepHaIbI
[InaBrneHue M KpUCTAIIU3AIINS.
VYV nenpHas TEII0TA MJIABICHHUS.

43 Cy6mumarus. Habmonerune bubnmoreka [JOK
HarpeBaHUs U TUTABJICHUS 18.02.2025  https://m.edsoo.ru/ff0c6708
KPUCTAJUTMYECKOTO BEIIECTRA.

JleMOoHCTpalusi KpUCTAIIIOB.
bubmuorexa [JOK

44 YpaBHEHHE TCILIOBOrO Gananca 19.02.2025  https://m.edsoo.ru/ff0c6820

45 DneKkTpuszanus Ted. bubnmuorexa [JOK
Onexrpuueckuii 3apsan. [[sa Buga 25.02.2025  https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

AIEKTPUUECKUX 3aPSI0B.
YCeTpoicTBO U MPUHITUIT JEHCTBUS
3JICKTPOMETPA.

46

47

48

IIpoBOIHUMKH, TUDITIEKTPUKH U
MOJIYITPOBOJTHUKH. 3aKOH
COXpaHEHHUS JEKTPUUYECKOTO
3apsiaa. Bzaumonelicteue
Ha’JIEKTPU30BaHHBIX TEI.
DJIEKTPUUYECKOE MOJIE 3apSAKEHHBIX
tei. [IpoBogHUKY B
ANEKTPOCTATHYECKOM IIOJIE.

BzaumopeiictBue 3aps10B. 3aKOH
Kynona. Toueunslit
IIEKTPUUYECKUH 3apsil.
DIEKTPUYECKOE TOJIE.
DIIeKTpOCTaTUYECKas 3alIHTa.
JvanexTpuky B
AIIEKTPOCTATUYECKOM I10JIE.

Hanpsk€HHOCTB 2JIEKTPUYECKOTO
nons. [IpuHumn cynepnosuuuu
ANEKTPUYECKUX ToeH. JInnun
HanpsHKEHHOCTU. 3aBUCUMOCTh
3IIEKTPOEMKOCTH THIOCKOTO
KOHJICHCATOpa OT IUIONIAIN
IJIACTHUH, PACCTOSIHUS MEXKIY HUMHU
U TUBJIEKTPUYECKON
MIPOHULIAEMOCTH.

26.02.2025

04.03.2025

05.03.2025

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc6ced

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6df2

49

Pabota cuni sneKTpoCcTaTHIeCKOTo
nois. [Torennuan. PasHocTh

11.03.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

50

MOTEHIMATIOB. DJIEKTPOCKOII,
AIEKTPOMETP, DJIEKTPOCTaTHUYECKast
3alUTa, 3a3€MIICHHE
ANEKTPONPUOOPOB, KOHIEHCATOD,
KONUPOBAJIbHBIN anmnapar,
CTPYUHBIN IPUHTED.

[TpOBOAHMKY M TUAJIEKTPUKH B
ANEKTPOCTATUYECKOM IOJIE.
JusnekTpudeckasi IPOHUIIAEMOCTb.

12.03.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

o1

JlabopaTtopHast pabota "M3mepenue
AIIEKTPOEMKOCTH KOHJeHcaTopa"

18.03.2025

https://resh.edu.ru/subject/28/10/

52

OnekTpoéMkocTb. Konnencarop.
CMmeliaHHOE COeTUHEHNE
IIPOBOHHUKOB. [Ipsimoe n3mepenue
ANEKTPOJABHKYIIEH CHIIBI.
Kopotkoe 3ambixkanne
rajqbBaHUYECKOIO FJIEMEHTA U
OIICHKA BHYTPEHHETO
CONPOTHUBIICHUS.

19.03.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7126

53

DIEeKTPOEMKOCTD MIIOCKOTO
KOHJIEHCAaTopa. JHEeprus
3apsHKEHHOT0 KOHIeHcaTopa

01.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
KOH/IEHCAaTOPOB, KOIIUPOBAIBHOTO
amnmapara, CTpyMHOro IpHHTEpa.
DJIEKTpOCTAaTUYECKas 3alUTa.
3a3eMyIeHHE DIEKTPOIPUOOPOB.
3aBUCHUMOCTb COITPOTUBIICHUS
LWINHPUYECKUX IPOBOIHUKOB OT

02.04.2025

https://resh.edu.ru/subject/28/10/



https://m.edsoo.ru/ff0c7018
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://resh.edu.ru/subject/28/10/

AJIMHBL, IJ10Maaun mornepeyHoro
CCUCHU U MaTCpHUaa.

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. cToOuyHMKH TOKA.
Hamnpsokenne. ConpoTuBieHuUE.
3akon Oma 1S ydacTKa Lenu.
AMIiepMeTp, BOJbTMETP, PEOCTar,
UCTOYHUKHU TOKAa,
3JIeKTpOHarpeBaTellbHbIe IPUOOPHI,
AJIEKTPOOCBETUTENbHbBIE IPUOOPHI,
TEPMOMETP COMPOTUBIICHHUS,
BaKyyMHBIH IMOJI, TEPMHUCTOPHI U
($OTOPE3UCTOPHI,
MIOJIYTIPOBOTHUKOBBIN THOT,
raJibBaHHKa.

08.04.2025

https://resh.edu.ru/subject/28/10/

56

57

H3mepenne cuibl TOKa U
HANPSDKEHUS. DIEKTPUUECKOe
COINIPOTHUBJICHHE. Y IEIBHOE
COIPOTHBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapalIEIbHOE,
CMEIIIAaHHOE COEANHEHNE
npoBoJHUKOB. JlabopaTtopHas
pabota «/3ydyeHue cMeanHoro
COETMHEHUS PE3UCTOPOBY

PaGota u momrHOCTH
ANEKTPUUECKOTO TOKA. 3aKOH
[xoyna-Jlenna. MomHocTs
3JIEKTPUYECKOTO TOKA.

0.5

09.04.2025

15.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838



https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

DNEeKTPOABUKYIIAs CUIIA U
BHYTPEHHEE CONPOTHBIICHNE
MCTOYHHKA TOKA.

58

59

60

3akoH OMa 17151 IOJTHOM
(3aMKHYTOM) 3JIEKTPUYECKON LIETIH.
Kopotkoe 3ambikaHue.
JlaGopaTopHnas pabota
«M3mepenune DJ]C ucTtouHuka Toka
U €ro BHYTPEHHETO
COTIPOTUBIICHUS»

DNeKTpOHHAsk IPOBOJAUMOCTb
TBEP/IBIX METAIJIOB. 3aBUCUMOCTb
CONPOTHUBIICHUS METAJIIOB OT
TEeMITEPaTypBbI.
CBepXITpoOBOIMMOCTh

DNEeKTPUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

0.5

16.04.2025

22.04.2025

23.04.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

61

[TonynpoBoaHHKH, UX COOCTBEHHAS
U TIpPUMECHasi IPOBOAUMOCTb.
CaoiicTBa p—N-niepexoja.
[TonynpoBoaHUKOBBIE TPUOOPHI

29.04.2025

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

63

DIIEKTPUYECKUI TOK B pACTBOpAxX U
pacIiaBax 3JIEKTPOJIUTOB.
DIIEKTPONIUTHYECKAS JUCCOLMALIH.
DIIEKTPOIIN3

DNIEKTPUUYECKHI TOK B ra3ax.
CaMOCTOSTeTLHBINA U

HECAMOCTOSITEIBHBIN pa3psijl.
Monnus. [nazma. U3yuenue

30.04.2025

06.05.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c7ae0
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

CMEIIAHHOTO COCTUHEHUS
pesucropoB. M3mepenue
ANEKTPOBIIKYIIECH CHITBI
UCTOYHHKA TOKA U €T0
BHYTPEHHET'O CONPOTHUBIICHHS.
Hab6monenue anexrpoinusa.

DneKkTpruuecKue mpruodopsl U
YCTPOMCTBA U UX MPAKTUUYECKOE

bu6mmoreka [IOK

o4 npuMmeHenue. [IpaBuna TeXHUKU 1 07.05.2025  https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH
3aBUCHUMOCTb COIIPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.

65 [IpoBOAMMOCTD JIEKTPOJIUTOB. 1 bubnuorexa [JOK
HckpoBoii pa3psa 1 IpOBOAUMOCTD 13.05.2025  https://m.edsoo.ru/ff0c88be
Bo3yxa. OTHOCTOPOHHSS
MPOBOAMMOCTH AUOAA.

KonrponbHas pabora no reme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnnorexka [JOK
3JIEKTpUYECKU TOK. TOKHU B 14.05.2025  https://m.edsoo.ru/ffOc8a8a
Pa3INYHBIX Cperax»

67 [Ipomexxyrounas arrecrarusi. 1 bubnnorexka [JOK
KonTponsHas padora 20.05.2025  https://m.edsoo.ru/ff0c8c56

68 PesepBublit ypok. O600maromumii 1 bubmuorexa [IOK
ypok o TemaMm 10 kiracca 21.05.2025  https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Msikumes .41, byxosues b.b., Corckuit H.H.; ox
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iiectBo «M31aTenscTBO
«IIpocemenue»

» dmsuka, 11 krace/ Msakumes I'.J1., bByxosues b.b., Uapyrun B.M.; ox
penakimueii [TapdpentoeBoii H.A. AkuimonepHoe o6iiectBo «M3maTenscTBo
«IIpocBemenue»

* Actponomusi: 10-11-e knaccel: yueoHuk; 12-e uznanue, nepepadorantoe 10-11
kiacc/ Boponnos-BenbsimunoB b.A., Ctpayt E.K. AkiimonepHoe oOmiectTBo
«3narensctBO «lIpocBemienre»

* Actponomus 10-11 knacc/ Boponnos-BenssimunoB b.A., Ctpayt E.K.
OO0111€CTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEpHOE
obmectBo «M3aatenbctBo «IIpocBemenner
«®Dwuzuka 10 knacc. YueObnuk. bazoBelii 1 yriyOEHHBIN YPOBHIY.

Astopsbl: Mskuies I'. S., ByxoBues b. b., Corckunii H. H.

N3 parenscTBO: [IpocBemenue.

T'og n3nauus: 2023-2024.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Hetmad A.A., SABopckuit .M. Kypc ¢uzuku — M.: Beiciias mkosa, 2001 — 716¢.

Kopsikun H.W. u np. Kpatkuii cnpaBounuk no ¢usuke. — M.: Briciias mikosna,



1969 - 600c.

PeimkemkeBuu A.Il., PeimkeBud I1.A. «COoopHuK 3aaa4 o pusuke mist 9-11
KJIAaCCOB cpenHel mkoib».- M.: IIpocsemenue, 1983.- 192c.

Hponosa U.A. ®uzuka: CoopHuk 3anau no ¢pusuke 10 -11 kinacec — M.:
BJIAZOC, 2001 — 160c.

EI'D: ¢pusuka: KUM: 2009/ At. — coct. B.E ®pankun, B.J.Marsees, C.C.
bokatos, W.1O Jlebenena.- - M.: Ilpoceemnienue, 2009 — 160c.

Tapacos JI.B., TapacoBa A.H. Borpocs! u 3anaun no ¢usuke: yueOHoe mocodue
— M.: Beicr. k., 1990 — 256c¢.

boratun A.C. [Tocobue s moaroropku Kk EI'D 1 nieHTpamn3oBaHHOMY
TEeCTUpOBaHUIO 10 pusuke.- PoctoB H//l: ®enukc, 1997 —402c.

Wnbun B.I' u np. Penetutop no ¢pusuke ais nocTynaromux B By3.- PoctoB H//1.:
®denukc, 2004 — 704c.

Baranosa B.U. «Teopus u Mmeroanka oOydeHus: GU3NKN»: - YaH-Y 13:
Bbypsitckuii rocynuBepcuret, 2003. — 213 c.

B.1. Baranosa «PeliTunroBasi cuctema KOHTPOJIS: TEOPUS U METOJAMKA OOYICHHUS
busukny» - Ynan-Ym: bypsrtckuit rocynusepcuret, 2004. — 70 c.

COOpHUK HOpMATUBHBIX TOKyMeHTOB. Dusuka./coct. J. JI. {nenpos, A. I'.
Apkazawes. — M.: Ipoda, 2007 . -207c.

I'. A . Msxuies «®uszuka-9».- M.:Ilpoda., 1998 .- 490 c.

A.A. ITunckuit «®usuka-10»,- M.: ITpocsemenue, 1993.- 416 c.

I'.A. benapukos, b.b. byxoBues «3agaun no ¢pu3uke 11t MOCTYNAONUX B



By3b». - M.: Hayka, 1987.- 400c.

Kabapaun O.®., Kabapauna C.H1., OpnoB B.A. «KoHTpoIbHBIE U TPOBEPOYHBIE
paboTtsl o pusuke 7-11 kimacce».- M.: JIpoda, 2001.-192c.

byxoBiueB b.b. «®uzuka 9» - M.: [Ipocsemenue, 1998.- 271c.

Kukoun N.K., Kukoun A.K. «®usuka 8». M.: [Ipoceemenue, 1981.- 223c.
[Téprmkua A.B. «®usuka 7 xkmaccey.- M.: Jlpoda, 2001.- 192¢

[lepeyeHb yueOHO-METOANYECKOTO U TUJAKTUYECKOTO COITPOBOXKICHUSI.
DneKTpOHHBIE 00pa30BaTEIbHBIC PECYPCHI:

Bupryanbnas ¢usudeckas imadoparopus 7-11 kiacc.-auck

Bupryanbnas mxona Kupumia u Medoaus 10 kimacc—2 aucka.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1. http://www.niro.nnov.ru/ HAPO

2. http://dnevnik.ru/ DaeKkTpOHHBIH JTHEBHUK

3. http://fcior.edu.ru/catalog/osnovnoe_obshee ¢enepanbHbIi IICHTP

WH(POPMAITMOHHBIX 00Pa30BaTEIbHBIX PECYPCOB

4. http://www.physics.ru OTKpbITBIH KoJuieK: Pu3nka

5. http://fiz.1september.ru T'azera "®usmka" nznarenbpckoro goma "IlepBoe

CeHTSIOps"

6. http://experiment.edu.ru EcrecTBeHHO-Hay4HBIEC YKCIIEPUMEHTHI. DHU3MKa:

Komnekmus Poccutickoro 061meo0pa3oBaTeIbHOTO MOpTaia


http://www.niro.nnov.ru/
http://dnevnik.ru/
http://fcior.edu.ru/catalog/osnovnoe_obshee
http://www.physics.ru/
http://fiz.1september.ru/
http://experiment.edu.ru/

7. http://fizkaf.narod.ru Kadenpa u madboparopust pusukun MOCKOBCKOTO

HHCTHUTYTa OTKPBITOT'O 06p330BaHI/I$I

8. http://phys.nsu.ru/ok01/ Kadenpa odmieit ¢pusuku HoBocubupckoro

rOCYJJapCTBEHHOTO YHUBEPCUTETA: y4eOHO-METOIUUECKHE MaTepHabl 1
1a00paTOpPHBIE NPAKTUKYMBI

9. http://kvant.mccme.ru "KpaHT": HayYHO-TIOMYJISIPHBIA (PH3UKO-

MAaTEMATUYECKUH KypHAI

10. http://www.fizika.ru ®wusuka.py: caiT a1 IpenogaBaTeici U yJamuxcs

11. http://nuclphys.sinp.msu.ru Snepuas pusuka B MHTEpHETE

12. http://www.gomulina.orc.ru BupTyaibHblii METOAMYCCKHI KAOMHET YUUTEISA

(U3UKY U aCTPOHOMUU

13. http://iso.pippkro.ru/dbfiles/sites/geom_optic/ I'eomerpuueckas onThka

14. http://fizzzika.narod.ru 3agaum mo GusMKe ¢ peHICHUSIMA

15. http://elkin52.narod.ru 3anumarenbHas Gu3KMKa B BOMPOCAX U OTBETaX: CaT

3acinykeHHoro yuntens PO B. Enpknna

16. http://www.school.mipt.ru 3aounas pu3NKO-TEXHHYESCKAS [IKOJIA TIPU

MOTHU

17. http://ifilip.narod.ru MubopMaroHHbIe TEXHOJIOTHH B TIPSO JaBAHUH

(bu3uKu:
caut .M. GununmoBon

18. http://www.decoder.ru OnaitH-nipeoOpa3oBaTelb SAMHUL K3MEPCHHSI

19. http://www.fizika.asvu.ru TIpoekr "Bcs dusuka"



http://fizkaf.narod.ru/
http://phys.nsu.ru/ok01/
http://kvant.mccme.ru/
http://www.fizika.ru/
http://nuclphys.sinp.msu.ru/
http://www.gomulina.orc.ru/
http://iso.pippkro.ru/dbfiles/sites/geom_optic/
http://fizzzika.narod.ru/
http://elkin52.narod.ru/
http://www.school.mipt.ru/
http://ifilip.narod.ru/
http://www.decoder.ru/
http://www.fizika.asvu.ru/

20.

21.

22.

23.

24,

25.

26.

217.

28.

http://www.irodov.nm.ru Pemienws 3a1a4d u3 yaeOHUKOB 10 (hPU3HKE

http://marklv.narod.ru/mkt/ Ypoku o MosiekyysipHOH (U3UKe

http://physics.nad.ru ®u3uka B aHUMANUASAX

http://www.marklv.narod.ru ®wusuka B mikole: cait M.B. JIbBOBCKOro

http://physics03.narod.ru ®uznka BOKpyT HacC

http://www.abitura.com ®wusuka as abutypuenra

http://teachmen.csu.ru ®u3ukam _ TpenojaBaTesM U CTYIACHTaM

http://physicomp.lipetsk.ru ®u3ukoMIr: B TOMOIIF HAYHHAIOMIEMY (HU3UKY

http://www.elementy.ru DieMeHTBI: MOMYJISAPHBINA CAUT 0 (yHIAMEHTATBHOM

HayKe

29.

http://class-fizika.narod.ru/vu7.htm Knacc!nas ¢pusuka s

JIF0003HATEIBbHBIX

30.

http://www.all-fizika.com/article/index.php?id_article=110 BupTtyanbHbie

nabopaTopHblie paboThI IO PU3KKE

31.

32.

33.

34.

http://seninvg07.narod.ru/004 fiz lab.htm

http://www.uchportal.ru/dir/4-1-0-3253 YuuTtenbckuii mopTa

http://prezentacii.com/po-fizike/ TTopTas roToBbIX Mpe3eHTAINN

http://soksvet.ucoz.ru/index/video demonstracii po fizike/0-106 IIlkonbHas

«Duzmay


http://www.irodov.nm.ru/
http://marklv.narod.ru/mkt/
http://physics.nad.ru/
http://www.marklv.narod.ru/
http://physics03.narod.ru/
http://www.abitura.com/
http://teachmen.csu.ru/
http://physicomp.lipetsk.ru/
http://www.elementy.ru/
http://class-fizika.narod.ru/vu7.htm
http://www.all-fizika.com/article/index.php?id_article=110
http://seninvg07.narod.ru/004_fiz_lab.htm
http://www.uchportal.ru/dir/4-1-0-3253
http://prezentacii.com/po-fizike/
http://soksvet.ucoz.ru/index/video_demonstracii_po_fizike/0-106
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