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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCHUTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTuHbl Mupa oOydarommxcs 10-11 kimaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb pPEATU3ALMN MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. 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 PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e colepkaHue yuyeOHoro npeamera «Pusrka» o rogam o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MNPHUPOAbI, BBICTyINas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTUKd, TPAHCIOPTa, OCBOCHMS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBAMU W JIPYTHX.
N3yuenne Qu3NKd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBIMOJIHEHUU UMH YU€OHBIX UCCIIEIOBAHUI.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepUall U3 BCEX Pa3/eioB (DU3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUU C HEW MaTepuan Kypca (QU3HKH
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEUIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes npuxnaonoti  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM NpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (U3UUECKUE TEOpUH ((POpMHUpPOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHH, JJIsI ONUCAHUS ECTECTBEHHO-HAYYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOAX0 B Kypce (U3UKU Pealn3yeTcs MpEexe
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B IporpamMme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUEHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOuHera Qusuku. Ilpm dsToM obOecrmeumBaeTcs  OBJIAJACHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME YJIENAETCS PEHICHUIO PACYETHBIX M KAYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pasnenoB. i KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCA 3aJaHUsS HA
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKiIA. B kabunere (u3uku JOIKHO OBITH
HE0OX0aMMoOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHLIATIOM MHUHUMAJIbHOW JIOCTAaTOYHOCTH M  OOECHEeYMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YYEHHYECKUX MPAKTUUECKUX paboT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJIOIOBBIX M LM(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POpMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3ylbTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMupoBaHHE YMEHHUHA OOBICHATH SBJICHUS C MCIOJIb30BAaHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

nporuecce U3yyeHus Kypca GU3MKH Ha YpOBHE CPEHEro 00111ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHME yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
dbu3nueckol MOAENbI0, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

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

Ha wuzyuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
mpoBeneHusl J1ab0paTopHbIX pPabOT U OMBITOB C YYE€TOM HWHIWBHUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib d3KcepuMeHTa W TEOPUHM B MPOIECCE TO3HAHUSA MPUPOBI.
DKCIIEpUMEHT B (hU3HUKE.

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

Ponp u mecto duzuku B GOpMUPOBAHWM COBPEMEHHON HAyYHOW KapTHHBI
MHPA, B TPAKTUUECKOMN AEATEIBLHOCTH JIFOAEH.

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 TOUYKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIcHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvkeHue. [IBUKeHHE  MaTepUAIIBHOM TOYKH 11O
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LIECMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne aBuxkeHUs Tena, OPOIIEHHOTO TMOJ] yIiOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHne COOTHOLICHHUSI MEXAY IyTAMH, MNPOWJICHHBIMUA TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

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

3akoH BcemupHoro TtaroreHus. Cumiia Tsokectu. llepBas kKocMuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxkeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

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

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

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUE CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIBXKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOpMaIIHH.

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.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTruBHOE IBUXEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOUIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIrHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyl. KonnyecTBo BemecTBa. [loctosinHast ABoraapo.

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



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHHM HACAIbHOTO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpeIHEel KWHETUYECKOM SHEpPruu TEIUIOBOrO JBMKEHHMS dactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOLIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO JABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmvle pabomuwl

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpruss TEpMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHAas TEIUIOEMKOCTh BEIIECTRA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mpouecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh PO1IeCCOB B MPUPOJIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

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

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

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

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

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

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOIHUS CBONUCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJTYyUYEHUSI COBPEMEHHBIX MaTEpUaJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHcTpalusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAn0B. IIpOBOOHUKH, IUAJIEKTPUKHA M TOJYNPOBOAHUKH. 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnone. Hampsk€HHOCTh 3nekTpuyeckoro mnois. IIpunHiun



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
oJIsl.

PaGora cumnm  anektpocratmueckoro  modisa.  I[lotenmuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

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

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXKAY HUMU U JUAJIEKTPUYECKON MPOHUILIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DONEeKTpOHHAas  MPOBOAMMOCTh  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

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

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



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, pEOCTaT, MCTOYHUKH TOKa, ODJIEKTPOHArpeBaTeIbHbIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHS LHAJIUHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABMKYILIEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MexknpeaMeTHble CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBS3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUH, JuHEHHas (QyHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupone, auddysus, ocmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJSIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajgbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKH, HKCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTAaTUYECKAsl 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenune yueOHOTO mpeamera «Pu3nKa» Ha YPOBHE CpelHEro olImero oopasoaHus (0a30BbIil YPOBEHb) TOJDKHO
00eCTnevnTh JOCTHKCHHE CIACAYIONINX JHYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS y4eOHOro npeamera « Pu3nka» JOJHKHBI OTPaKaTh TOTOBHOCTh U CIIOCOOHOCTH
o0y4aromuxcsi PyKOBOJACTBOBAaThCA C(HOPMUPOBAHHOW BHYTPEHHEM NO3ULIMEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAlMi, IO3UTHUBHBIX BHYTPEHHUX YOEKIEHHUH, COOTBETCTBYIOLIUX TPAJULIUOHHBIM LEHHOCTSM POCCHHCKOrO
oOliecTBa, paclIupeHUe KU3HEHHOTO OMbITa M OMNbITA JEATEIbHOCTU B MPOIECCE pPEealn3allid OCHOBHBIX HalpaBlICHUI
BOCIIUTATENBHON NESTENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

C(OPMUPOBAHHOCTH I'PAXKJAHCKON MO3UIMKU 00YYarOIIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO UJIEHA POCCHMCKOIO
00111eCTBa;

MPUHATUE TPATULIUOHHBIX 00IEYEIOBEYECKUX T'YMAHUCTUUECKUX U JJIEMOKPATHUYECKUX LICHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JE€ATEIBbHOCTh B MHTEpecax TIPakJaHCKOro OOLIECTBA, Yy4yacTBOBaThb B
CaMOYTIPaBJIEHWU B 00pa30BaTeIbHON OpraHU3allNY;

YMEHHE B3aUMO/ICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBUH € UX (PYHKUMUSAMU U HA3HAUCHUEM;

TOTOBHOCTBH K TYMaHUTAPHON U BOJIOHTEPCKOMU JAEATEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOPMHPOBAHHOCTH POCCUMUCKON IPAKIAHCKOW UIEHTUYHOCTH, TATPUOTU3MA;

[EHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCHUMCKUX YUYEHBIX B 00MacTU (U3HKHU U
TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS:

c(pOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBECHMUS;



CIIOCOOHOCTh  OICHMBATh CHUTYaI[MI0 M [PHHAMATh OCO3HAHHBIC PEIICHHs, OPUCHTHUPYICh Ha MOpPaIbHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHUCIIE B ICATCIILHOCTH YIEHOTO;

OCO3HaHUE JIMYHOTO BKJIA/Ia B MOCTPOCHUE YCTOHYUBOTO Oy IyIIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

3CTETHYECKOE OTHOIICHHUE K MUPY, BKIIFOUast 3CTETUKY HAyYHOI'O TBOPUECTBA, IPUCYIEro (PU3HUCCKON HayKe;

5) TPpy10BOr0 BOCIIMTAHHUSI:

HHTEPEC K PA3IUIHBIM cepaM IpoPeCcCHOHATBHOMN AeITEIBHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ (PM3UKOW M TEXHUKOM,
yYMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oy yIeH Mpodheccuu U peaan30BbIBaTh COOCTBCHHBIC KU3HCHHBIC IIJIaHBI;

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BaHUIO B 00JaCTH (PU3UKH Ha MPOTSKCHUN BCCH KU3HHU;

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

chOpPMUPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPhI, 0CO3HAHKE TJI00aIBHOTO XapaKTepa IKOJOTHIeCKUX MpodeM;

IUTAHUPOBAHKME M OCYIICCTBICHHUE ICHCTBHI B OKPY’KAIOIIECH Cpejic Ha OCHOBE 3HAHMS II€JCH YCTOWYMBOIO Pa3BUTHSI
YeJI0OBEUCCTBA;

pacuIMpeHue OmbITa ASATEIbHOCTH SKOJIOTHYSCKON HAIIPABICHHOCTH Ha OCHOBE MMEIOIIMXCSI 3HAHUH 110 (hU3HUKE;

7) HEHHOCTH HAYYHOI'O MO3HAHUS

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS (PH3HUECKOM HAYKH;

OCO3HAHME IIEHHOCTH HAYYHOM IEATEILHOCTH, TOTOBHOCTh B MPOIECCE M3YUEHHS (PH3MKH OCYIICCTBIIATH IPOCKTHYIO
U MCCJICIOBATEIbCKYIO JACSITEIbHOCTh HHANBHIYAIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIC YHHBEpPCcaIbHbIE y4eOHbIe 1eiiCTBUA

ba3oBble Jiornueckue aeiicTBUA:
CaMOCTOATENbHO (POPMYJIMPOBATH U aKTYaIU3UPOBATH MPOOIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPENEIIATH LENH AEATENbHOCTH, 3a1aBaTh IapaMETPhl U KPUTEPUU UX TOCTHKECHMUS;
BBISIBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUMS B PACCMATPUBAEMBIX (PU3NUYECKUX SBIICHUSX;



pa3pabaThiBaTh IUTAH PEIICHHUS TPOOJEMBI C y4ETOM aHaln3a MMEIONIUXCS MaTepUajbHBIX M HEMaTEPHAIBHBIX
peCypcoB;

BHOCUTHh KOPPEKTUBBI B JEATEIBHOCTh, OILIEHUBAaTh COOTBETCTBUE pE3YJbTATOB LEIAM, OLEHHUBATh PUCKHU
MOCJICACTBUM JI€SATEILHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSX PEAIbHOTO, BHUPTYaJbHOIO W KOMOHWHHUPOBAHHOTO
B3aHUMOJICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

ba3oBble uccienoBare/bCKue JeiiCTBUA.

BJIaJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOUYEBBIMU IMMOHITHUAMU U METOIaMH (PU3UIECKON HAYKH;

BJIaJIeTh HaBBIKAMHU Y4e€OHO-UCCIE0BATEIBLCKON U MPOEKTHOMN JEATeIbHOCTH B 00J1acTH (DU3UKH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pelieHus 3ajad  (U3UYECKOro COJEpKaHUs, MNPUMEHEHUIO
pPAa3JIUYHBIX METOJIOB MO3HAHUS,

BJIQJICTh BHUJAAMHU JACATEILHOCTH II0 TIOJYYCHHIO HOBOTO 3HAHMS, €r0 HHTEpIpeTallid, IpeoOpa3oBaHUIO U
MIPUMCEHEHHIO B PA3IMYHBIX YUCOHBIX CUTYAIUAX, B TOM YUCJIC TIPH CO3aHUN YIEOHBIX IIPOCKTOB B 00JaCTH (DH3UKHU;

BBISIBJISITh IPUUUHHO-CIIC/ICTBEHHBIE CBSI3M U aKTYaJIM3UPOBATh 3aJ/1auy, BbIJIBUTATh TUIIOTE3Yy €€ PEIICHUS, HAXOIUTh
apryMEHTHI JUIsl JOKA3aTENbCTBA CBOMX YTBEPKACHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHUS,

AHAJIN3UPOBATH TOJYYEHHBIE B XOJE PEHICHUS 33aJa4¥ PE3YyJbTaThl, KPUTHUYECKU OLCHHBATH UX JOCTOBEPHOCT,
MIPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33a/ladyd B 0Opa30BaTEIBHOU JEATEIHLHOCTH, B TOM YHUCJIE MPU N3YYCHUH
busuKy;

JlaBaTh OILICHKY HOBBIM CUTYallUsIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTDH 3HAHUS TI0 (PU3KKE B MPAKTUIECKYIO 00JIACTh KU3HEIEATEILHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTe;

BBIJIBUTATh HOBBIE UJIEHU, MIPEIJIaraTh OPUTMHAJIBHbBIC IMOJIXO/bI U PEIICHHUS;

CTaBUTh NMPOOJIEMBI U 3aJ1a4uH, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pa6ora ¢ unpopmaunmeii:



BJIaJICTh HaBBIKAMH IOJIyYCHUsS WHGPOpMAUK (PH3UIECKOTO COJMCp)KaHWS U3 WMCTOYHHKOB pPAa3HBIX THIIOB,
CaMOCTOSITEIIEHO OCYIIECTBIIATH IMOUCK, aHAIN3, CHCTEMATU3alMI0 ¥ MHTEPIPETAINI0 HHPOPMAIMK Pa3InIHBIX BUIOB H
dbop™m mpeACcTaBICHUS;

OLICHMBATh JJOCTOBEPHOCTH HH()OPMAITHUH;

UCITIOJIB30BaTh CPEICTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUHM KOTHUTHBHBIX,
KOMMYHHKATHBHBIX W OPraHU3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpPEeOOBaHHWI 3PrOHOMHKH, TEXHHKH OC30ITaCHOCTH,
THUTHEHBI, PECYPCOCOCPEKCHHSI, TPABOBBIX M ATUYCCKUX HOPM, HOPM HH(DOPMAIIMOHHOW OE30IMaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COJCPKAHUS B Pa3IUYHBIX (opMarax ¢ y4€TOM HasHauYeHUS HHOOpPMAIMUA |
IIEJICBO ayTUTOPHH, BEIOMpAsi ONTUMAaIbHYIO0 (POpPMY IIPEICTABICHHS U BU3YaTH3AIHH.

KoMMyHUKaTHBHBbIC YHHBEPCAJIbHbIC YYeOHbIe 1eHCTBHS:

OCYILIECTBIIAThH OOIIEHNE HA YpOKaxX (PU3UKH U BO BHEYPOUHOU JI€ATENBHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(MIMKTHBIX CUTYallMil U CMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTUYHO HU3J1araTh CBOI TOUKY 3PEHMS C UCIIOIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIyAJIbHOW PabOTHI;

BBIOMPATh TEMATUKY M METOJIbl COBMECTHBIX JEHCTBUI C YUETOM OOIIUX MHTEPECOB U BO3MOXKHOCTEN KAXKIOTO WIEHA
KOJIJIEKTHUBA;

IIPUHUAMATH LIEJIM COBMECTHOM JAEATEIbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH JCHCTBUS MO €€ JOCTHKECHUIO:
COCTaBJIAITh IUIaH JEUCTBUM, paclpeAesarTh poid C YYETOM MHEHUM YyYaCTHHUKOB, OOCYKJATh pe3yJbTaThl COBMECTHOM
paboThI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJAJa M KaXJIOT0 YJYacTHHKA KOMAaHIbl B OOIIMH pe3yiapTaT MO pa3pabOTaHHBIM
KPUTEPHUSIM;

IIpeUIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJEH C ITO3UIUN HOBU3HBI, OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIJISITh IMO3UTUBHOE CTPATETMYECKOE NOBEACHUE B PA3JIMYHBIX CHUTYalUAX, IPOSIBIATH TBOPYECTBO H
BOOOpaxeHue, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA



Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATEIbHYIO JEATEIBHOCTh B 00JACTH (PU3UKA M aCTPOHOMHUH, BBISBISATH
po6JieMbl, CTaBUTh U POPMYITUPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOATENILHO COCTABJISTH IJIaH PEIICHUs] PacUETHBIX M KAYECTBEHHBIX 3aJa4, IJIAH BBHIMOJIHEHUS MPAKTUYECKON
paboThI C YYETOM UMEIOIINXCS PECYpCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANIOYTECHUMH;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacIupsATh paMKH y9eOHOTO MPpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

c1oco0cTBOBaTh (HOPMHUPOBAHUIO U NPOSBICHUIO SPYAULMU B 00JacTU (PU3MKU, MOCTOSHHO IOBBIIIATH CBOM
00pa3oBaTeNbHbIN U KYJbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBBI B JICSITEIILHOCTH, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
EISIM;

BJIa/ICTh HaBBIKAMH TI03HABATEIbHOW pe(dieKcHd Kak OCO3HAHHS COBEpIIACMBIX JEHCTBHUM W MBICIUTEIBHBIX
MIPOIIECCOB, UX PE3YJIbTATOB M OCHOBAHUI;

UCTIONIb30BaTh PUEMBI pe(ICKCUU TSl OLIEHKH CUTYyallld, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS TI0 UX CHUKEHUIO;

MPUHUMATh MOTHBBI U apPTYMEHTHI IPYTUX TPU aHATIU3€ PE3YIbTaTOB JICATEIbHOCTH;

NPUHUMATH Ce0sI, MOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

MPUHUMATh MOTHBBI M ApTYMEHTHI JPYTUX TPU aHAJINM3€E PE3YIbTATOB IEATEIHLHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B npouiecce 1ocTHKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBI 110 (PU3UKE ISl YPOBHS CPEeIHEro 00LIero
o0Opa3oBaHMs y 00yUaIOIUXCsl COBEPIICHCTBYETCS YMOLIMOHAIBHBIN MHTEJUIEKT, IPEINoiaratoiuii c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CIOCOOHOCTh MOHMUMATh CBOE IMOIMOHAIBHOE COCTOSHUE, BUACTH HAMPABICHHS
pa3BUTHSI COOCTBEHHOHN AMOITMOHATILHOM chephl, ObITh YBEPEHHBIM B CEOE;



CaMOPETYyJIUPOBAHUSI, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJCHUE,
CIOCOOHOCTH aIaTHPOBATHCS K SMOIIMOHATBHBIM U3MEHEHUSM U MPOSBISTH THOKOCTD, OBITh OTKPHITHIM HOBOMY;;

BHYTPEHHEW MOTHBAILIMM, BKIIOYAIOIICH CTPEMJICHUE K JIOCTUXKEHUIO LIEJU U yCHeXy, ONTUMU3M, HHUIIUATUBHOCTD,
yMEHUE JACHCTBOBATh UCXOJSl U3 CBOUX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh TOHMMATh 3MOLMOHAIBHOE COCTOSIHHE JPYTUX, YYUTHIBaTh €ro Ipu
OCYIIECTBIICHUH OOIIEHHUs, CHOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAILHBIX HAaBBIKOB, BKJIIOUAIOUIMX CIIOCOOHOCTH BBICTPaMBaTh OTHOILICHUSI C APYTUMHU JIIOJbMHU, 3a00TUTHCH,
MPOSIBJISITH HHTEPEC U pa3peliaTb KOHQIUKTHI.

HPEIMETHBIE PE3YJIBTATHBI

K xonmy oOyuenuss B 10 Kjacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPaKaTh
c(hOpMUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHMU COBPEMEHHOW HAy4yHOW KapTHUHBI MUpa, B
Pa3BUTUH COBPEMEHHOM TEXHUKHU U TEXHOJIOTHUM, B IIPAKTUYECKOMN IEATEIBHOCTH JIFOJEH;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS N3YUEHHBIX (U3MUECKUX MOJIENIeH: MaTepualibHas TOYKa, MHEpIHaIbHas CUCTeMa
oTcu€Ta, aOCONIOTHO TBEPJOE TENO, MACATBHBIN a3, MOJEIH CTPOCHHS Ta30B, KHIAKOCTEH M TBEPABIX TEJ, TOUYCUHBIH
AJIEKTPUUECKUH 3apsii IPU pelIeHUH PU3NUECKUX 3a/1ay;

pacro3HaBath (pusznueckue siBaeHUs (TPOILIECChl) U OOBSCHATh UX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJISIPHO-
KUHETUYECKOW TEOPUU CTPOCHHUSI BEUIECTBA W JJIEKTPOJAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJIUHEUHOE
JBIKEHUE, CBOOOTHOE TAICHHUE TEJl, IBMKCHHE TI0 OKPY>KHOCTH, MHEPIIHSI, B3auMOJIeiicTBUE Ted, muddy3usi, OpOyHOBCKOE
JBIKCHUE, CTPOCHUE >KUJIKOCTEH M TBEPIBIX TeJ, M3MEHEHHE O0BEMa Ted TMPU HarpeBaHUU (OXJIAKICHHUH), TEIJIOBOE
paBHOBECHE, HCMApEeHHE, KOHJEHCAIMs, IUIaBJICHUE, KPUCTA/UIM3aLUsI, KHUIEHWE, BJIAKHOCTh BO3]yXa, MOBBIIICHUE
JIaBJICHHS raza MPU €ro HarpeBaHUHU B 3aKPBITOM COCYJIE, CBSI3b MEXIy NapaMeTpaMH COCTOSHUS Ta3a B M30IpoIleccax,
AIIEKTpU3aUs TeJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHWYECKOE [IBIDKCHHE, HCTOJBb3ysd (HU3WYECKWe BEIMYHMHBI: KOOpPJWHATA, MYyTh, MEPEMEIICHHE,
CKOpPOCTh, YCKOPEHHE, Macca Tena, CHila, UMIYJIbC Tejla, KHHETUYECKask SHEPIrus, MOTECHIIMAIbHAS YHEPTUS, MEXaHUUECKAs



paboTa, MexaHHMYECKasi MOIIHOCTh; TIPU OMUCAHUM MPABUJIBHO TPAKTOBATh (PM3MUECKUN CMBICT MCTOIb3YEMbIX BEIUYUH,
uX O00O03HAYEHUS W €AMHUIIBI, HAaXOIUTh (OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (U3UYECKYIO0 BEIMYMHY C JIPYTHMH
BEJIMYMHAMU;

OIKCHIBATh U3YYCHHBIC TETUIOBBIC CBOWCTBA TEJ U TEIUIOBHIC SBICHUS, UCTIONB3Ys (DU3MUECKHUE BEIIMYUHBI: TaBIICHHUEC
raza, Temreparypa, CpeaHsIs KHHeTUYeCKash YHEPTUsl Xa0THIECKOTO JIBHIKCHHUS MOJEKYJ, CpPeTHEKBAIpaTUYHasI CKOPOCTh
MOJICKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, padbora raza, KO3QGUIUEHT MOJE3HOTO ACUCTBUS TEILIOBOTO
JBUTATENS; TPU ONUCAHUU TPABUIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOJB3YEMbIX BEIMYWH, UX OOO3HAUCHUS H
CIMHUIIBI, HAXOUTh (DOPMYJIbI, CBSI3BIBAIOIIME JAaHHYIO (PM3UUECKYIO BEJIMUUHY C IPYTUMHU BEIMUYNHAM;

OINKCHIBaTh M3yUEHHBIE 3JIEKTPUUECKHE CBOMCTBA BELIECTBA M DJJIEKTPUUECKHUE SBJICHUS (IPOLECCHI), HCIONb3Ys
(¢u3znyecKkue BEIMYUHBL JJIEKTPUUYECKUN 3apsijl, AJIEKTPUUYECKOE I0Jie, HANpsHKEHHOCTh MOJIsA, MOTEHLIMAJ, Pa3HOCTb
MOTEHIIMAJIOB; TP ONKCAHUU MPABWIBHO TPAKTOBAaTh (PM3MUECKUN CMBICT UCIOIB3YEMBIX BEITHUYMH, UX OO0O3HAUCHUS U
eIMHUIIBI;, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3MYECKYIO BETUYUHY C IPYTUMH BEIMIMHAMU;

aHaAJIM3UPOBaTh (PUINUYECKUE TPOLIECCHI U SBICHUS, UCOIb3Ys PU3NUECKUE 3aKOHBI U MPUHIUIBL: 3aKOH BCEMUPHOTO
tarotenus, |, Il u Il 3akonsl HproTOHA, 3aK0H COXpaHEHHMS MEXaHWYECKOM SHEPruH, 3aKOH COXPAaHCHHS HMITYJbCa,
NPUHLIUT CYTEPHO3UIMN CHJI, TPUHIUI PABHOIMpPABUS WHEPLUHUATBHBIX CHCTEM OTCU€Ta, MOJEKYJISIPHO-KUHETHUECKYIO
TEOPHUIO CTPOSHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBSI3b CPEIHEH KMHETHUECKON YHEPTHH TEIJIOBOTO JABM)KEHUS MOJICKYH C
aOCOIIOTHON TeMIIepaTypol, EPBBIN 3aKOH TEPMOJANHAMUKH, 3aKOH COXPaHEHHS dJIEKTPUUECKOro 3apsiia, 3akoH Kynona,
OpU 3TOM pa3InyaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHUYeCKOE BBIPAKEHHE M YCIIOBUS (TpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPHUHIIUIBI ACHCTBHS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3NnyaTh YCIOBHS UX
0€30I1acHOTO UCIIOJIb30BAHUS B IOBCEAHEBHOM KU3HH,

BBITMOJHATh 3KCIEPUMEHTHI MO0 MCCIEAOBAaHUI0 (PU3UUECKHUX SIBICHUM M MPOLIECCOB C MCIOJB30BAHUEM MPSMBIX U
KOCBEHHBIX M3MEPEHM, MpHU 3TOM (OpMYyJIMPOBaTh MpoOIeMy/3aJady U TUIOTE3y Y4eOHOTo SKCIEpUMEHTa, COOMpPAaTh
YCTaHOBKY U3 MPEJIOAKEHHOTO 000pYA0BaHUS, IPOBOJAUTD OMBIT U (POPMYIUPOBATH BHIBOIBI;

OCYIIIECTBIAThH MPSMBIE U KOCBEHHBIE M3MEPEHUST (PU3NUECCKUX BEIMYWH, IIPH STOM BHIOMpATh OMTUMAIBHBIA CIIOCO0
U3MEPEHHUS U UCIIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEITHOCTEH N3MEPEHU;



WCCJIEIOBATh 3aBUCUMOCTH MEXTY (DU3NYCCKUMH BEIUYMHAMHU C WCITOJI30BAHUEM MPSIMBIX U3MEPECHHM, TIPH dTOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJIBTATHI MOJYYCHHOU 3aBUCUMOCTH (DU3UIECKUX BEJIMYHMH B BUJE TAOJIUIT U
rpauKOB, ACIaTh BHIBOJBI 110 PE3yJbTaTaM UCCIIEAOBAHMS;

cobroaTh MpaBuiaa 0€30MacHOTO TpyJa MNP IMPOBEICHUM HCCIEIOBAHMM B paMKaxX Y4eOHOTO 3KCIIEPUMEHTA,
y4eOHO-UCCIICIOBATEIbCKOM M MPOEKTHOM  JEATEIbHOCTH C  HUCIOJIb30BaHUEM HM3MEPUTEIIBHBIX YCTPOMCTB H
71a00paTOPHOTO 000PYAOBAHUS;

pelarh pacy€THbIE 3a/1a4d C SIBHO 33JIaHHOM (PU3HYECKON MOENBIO, UCTIONB3Ys (PM3UYECKUE 3aKOHBI U MPUHIIUIIBI,
Ha OCHOBE aHall3a YCJIOBHUS 3aJlaud BBIOMPATh (DU3NUYECKYI0 MOJICIb, BBIACIATh (PU3MUECKHUE BEIUYUHBI U (hOPMYJIBI,
HEOOXOJMMBIC IS €€ pelIeHUs], MPOBOJUTh PacdyEThl U OIEHHWBATh PEATBHOCTH MOJYYCHHOTO 3HAYCHHUS (U3UUYECKOU
BEJIMYMHBI,

pelIaTh Ka4€CTBCHHBIE 33J]a4M: BBICTPAUBATH JIOTUYECKH HEMPOTUBOPEUYMBYIO LIEMIOYKY PACCYXIACHHUIN C OMOPOM HA
M3YUYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKUE SIBJICHUS,

HCIIOJB30BaTh TNPH pEIICHUH YYeOHBIX 3aJlad COBPEMEHHBbIC HWH()POpPMAIIMOHHBICE TEXHOJOTHH IS TIOWCKa,
CTPYKTYPHPOBaHUS, WHTEPIIPETAIMN W TPEACTABICHUS y4eOHOW M HAYYHO-TIOIMYISPHON WH(OpMAaIMH, MOJYyYCHHON W3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyr0 HHPOpMAITHUIO;

MPUBOJUTHL TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUYEHBIX-(DU3UKOB B pPa3BUTHUE HAYKH, OOBICHEHUE
MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHUE TEXHUKU U TEXHOJIOTHIA;

HCIIOJIB30BaTh TEOPETUUYECKHE 3HAHMSA MO (U3UKE B IMOBCEIHEBHON >XKM3HU IS oOecredeHus Oe30MacHOCTH IIPH
oOpameHn C¢ TOpuOOpaMH W TEXHUUYECKHUMH YCTPOWCTBAMH, IS COXPAHEHUsI 370pPOBbSI W COONIOACHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPYIKAIOIICH CpPELE;

paboTaTh B rpymme C BBIMOJHEHUEM Pa3JIMUHBIX COLUAIBHBIX POJICH, IJIAHUPOBATh PaObOTYy TPYIMIILI, PallMOHATIBEHO
pacnpenemnsaTh 00s13aHHOCTH ¥ TUIAHUPOBATh JCSATEIBHOCTh B HECTAHJIAPTHBIX CUTYAIIMSIX, aJeKBaTHO OIEHWBATH BKJIA]l
KQKJIOTO M3 YYaCTHUKOB TPYIIBI B PEIICHHE PACCMAaTPUBAEMOMN TTPOOIEMBI.

TEMATHYECKOE IINTAHUPOBAHMUE
10 KJIACC

Ne ni/m HaumeHoBaHue pa3ie/ioB U TeM KoymmuecTBo yacos DJIeKTPOHHbIE
nporpaMmel Bcero Konrpouabusie IIpakruueckne = (uupposbie)




padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypcsbl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUA
bu6mmoreka [IOK
11 ®u3KKa ¥ METOJIbl HAYYHOT'O II0O3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2

Pa3zgen 2. MEXAHUKA

bu6mmorexa [IOK
21 Kuniemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hpmaminica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOPHHU https://m.eds00.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBBI TEPMOAMHAMHICH 10 1 https://m.edso0o.ru/7f41bf72
33 ArperatHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmorexa [IOK
' da30BbIE MEPEXOIBI https://m.edso00.ru/7f41bf72
Hroro no pazneny 24
Paznea 4. 9JJIEKTPOJANHAMUKA
bubmuoreka [JOK
41 eKTpoCTatiia 10 1 https://m.edsoo.ru/7f41bf72
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[TocTosiHHBIM 31€eKTpUUYeCKUi TOK. TOKHU B bubmumoreka [IOK
4.2 12 1 1
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PeszepBHoe Bpemst 2 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
IMOYPOYHOE IIVIAHUPOBAHUE
10 KUIIACC
KosmuecTBo yacos JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Konrpoabnbsie IIpakruuyeckue
n/n Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
®dusuka — HayKa O IPUPOLE.
1 Hayunblie MeTzK bl HOSHEHI?;{ 1 bubmorexa HOK
i A https://m.edsoo.ru/ff0c32e2
OKpY’KaroIlero Mupa
Ponb u MecTo pusuku B

5 (dbopMUPOBAHUU COBPEMEHHOM 1 bubnmnorexa [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATETHPHOCTH JIIOIeH
MexaHnueckoe ABUKEHUE.

3 OTHOCUTENBHOCTh MEXAHUUYECKOTO 1 bubnmoreka [JOK
nBwxenusd. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
yCKOpEeHue

4 PaBHOMEpHOE ITPAMOJIMHEWHOE 1 bubnnorexka [JOK
JBUKECHUE https://m.edso0.ru/ff0c3620

5 PaBHOyCKOpEHHOE NPAMOIUHENHOE 1 bubnmoreka [JOK

NIBIDKEHHUE

https://m.edsoo.ru/ff0c372e
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https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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CBo0OosiHOE najieHue. Y cKopeHue

bubmuorexa [JOK

6
CBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpusosnHeliHOE NBUKEHUE.
7 JBr>KEHME MaTepHAIbHOM TOYKH I10 bubmmorexa [TOK
P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[Tpuniun otHocuTenpHOCTH ["anues.
8 HneprmaiabHbIe CHCTEMBI OTCUETA bubmorexa LOK
P . ’ https://m.edsoo.ru/ffOc3be8
[Iepssiit 3ak0oH HproToHa
Macca tena. Cuina. [Ipuniun
9 CYIIepHO3HIMH cui. BTopoii 3akon bubmorexa HOK
yrep H ’ p . https://m.edsoo.ru/ff0c3be8
HproToHa a1 MaTepuanbHOM TOYKH
Tpernii 3akoH HproToHa 111 bubnnorexa [HOK
10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cuna
11 TspkecTh. IlepBas kocMuueckas bubmorexa LOK
P https://m.edsoo.ru/ff0c3d00
CKOPOCTH
12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnmnorexa [JOK
Tena https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Koaddbunment tpeHus.
13 Cuia Zgn OTI/IBJ'ICI({bI/I(lS)I pH BI/IS(CHI/II/I bubmorexa HOK
P pr A https://m.edsoo.ru/ff0c3f76
Tena B SKUAKOCTH HJIN ra3e
[TocTymarensHOE U BpalaTeabHOe
14 JIBIDKEHHE a0COJIFOTHO TBEPJIOTO Tea. bu6mmorexa [IOK
MowmenTt cunsl. Ilnedo cunel. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHUsI TBEPJIOTO Tea
NMitynsc MaTepHaIbHON TOYKH,
bubmuoreka [JOK
15 CHUCTEMBI MaTEPHUAIIbHBIX TOYCK.

Nmnynbe cuiibl. 3aKOH COXPaHEHUS

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
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HMITYJIbCA. PeaktupHOE JABUXKCHUC

16

17

18

PaboTa 1 MOIIHOCTb CHIIBI.
Kunerndeckas sHeprust MaTepuaabHON
Touku. Teopema 00 U3MeHEHUN
KMHETUYECKOU SHEPrUuu

[ToreHuunanpHas SHEPTUSL.
[ToreHuuanpHas SHEPTUS YIIPYTO
neOpMHUPOBAHHON NIPYKUHBIL.
[TorennmansHast SHEPTHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToreHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuibl. CBs3b pabOTHI
HCIIOTCHIIMAJIBHBIX CHUJI C USMCHCHHUEM
MEXaHUYECKOUI OHEPIUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopHas paboTa
«MccnenoBanue cBsizu pabOTHI CHIIBI C
U3MEHEHHEM MEXaHHYEeCKOW YHEPTUHU
TeJa Ha MIPUMEpPE PACTSHKCHUS
PE3UHOBOTO JKI'YTa»

20

21

KonTponbhas pabota no teme
«Kunemaruka. /[nHamuka. 3aKOHbI
COXpaHEHHUS B MEXaHHUKE)

OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KMHETUYEeCKOI Teopuu. bpoyHOBCKoOe
newxkenue. dubddysus

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKECHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Mojenu cTpoeHus ra3oB, KUIKOCTEN
1 TBEPJIBIX TEIl

23

24

25

Macca monekyn. Konnuectso
BemectBa. [locTtostnHas ABoraapo

TemnoBoe paBHOBecue. TemnepaTypa
u e€ usMepenue. [llkana Temneparyp
Lenbcus

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcoutoTHas TeMIiepaTypa Kak Mepa
CpeHEW KMHETUYECKON SHEPTUn
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akoH /lambToHa. ["a30BBIC 3aKOHBI

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH MEXKAY
napamMeTpamMM COCTOSIHUS
pa3pexKEeHHOro ra3a

H3omponecchl B UI€alIbHOM ra3e U Ux
rpaduueckoe npeacTaBIeHNue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BryTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrI e€ n3menenns. Konmdectno
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrusl OJHOATOMHOI'O UJIEATBHOTO
rasa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5952

31

Bunael renionepenaun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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VY nenbHas TEIUIOEMKOCTE BEIIECTBA.

32 KonuuecTBo TemioTel npu bubmmorexa LIOK
p . https://m.edsoo.ru/ff0c5c36
Teruionepenave. AauadaTHeIi mpoiecc

33 [IepBblil 3aKOH TEPMOAUHAMUKU U €TI0 bubnuoreka [IOK
IIPUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs npoiieccoB B

34 npupoe. Bropoii 3akon bubmmorexa [TOK

pupoe. P https://m.edso0.ru/ff0c6230
TEPMOIUHAMUKHU

35 [Tpuniun gevicteust u KII/ TernmoBoi bu6mmoreka [IOK
MaIlUHbI https://m.edso0.ru/ff0c600a

36 Hukn Kapuo u ero KI1/]

37 DKOJOTUYECKHEe MPOOIEMbI
TEIUIOPHEPTETHKHU

38 O6o0matomuii ypok «MonexynspHas bubnuoreka [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edso0.ru/ff0c6938
KonTposnbHas pabora no teme

39 «Momnexkynspraas pusuka. OCHOBBI bubmmorexa [JOK

YP ) https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)

40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue u KArenue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCHUTEIbHAS

41 BIIQXKHOCTh Bo3Ayxa. HacklleHHbIH bubmmorexa [OK

Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckne n

42 aMmopdHbIe Tea. AHU30TPOIIHS bubnmuorexa [JOK
CBOMCTB KpUCTaJLIOB. JKuakue https://m.edso0.ru/ff0c65f0
KpucTtayibl. COBpEeMEHHBIE MaTEePHAITBI

43 [TnaBneHue M KpUCTAITA3AITHSI. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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VY nenpHas TeIU10TA ILUIABICHUS.

https://m.edsoo.ru/ff0c6708

CyOnumarus
bubmuorexa [JOK
44 vy 0
PaBHEHHE TEIIIOBOTO baarca https://m.eds00.ru/ff0c6820
DneKTpu3anus Tei. DINeKTPUIECKU
45 3apsia. JIBa BUJIa DIEKTPUUIECKUX bubmmorexa [JOK
PAL. a p https://m.edsoo.ru/ffOc6bcc
3apsioB
IIpoBOOHUKHY, TUIIEKTPUKH H
46 H(l)DJI ﬂOBO HIfKI/I 3aKf))H COXpaHEHUs bubnmorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiga
BzaumopeiictBue 3apsioB. 3aKoH
47 Kyiona. TodyeyHbIl 3I€KTPUYECKUIA Bubmorexa ITOK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanpsx€HHOCTB 3JIEKTPUYECKOTO
48 nosis. [IpuHIMn cynepno3suuuu bubnnoreka [JOK
JJIEKTPUYECKUX ToJIeH. JInHumn https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cui sneKkTpocTaTH4ecKoro
49 nond. ITorennuan. PazHocts bubmmorexa [TOK
) 1AL, https://m.edsoo.ru/ff0c6f00
MMOTEHIINAIOB
[TpOBOIHUKH U TADIEKTPUKHA B
50 3J'IpeKT 0CTATUYECKOM noILe bubmmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bubmuorexa [JOK
51 DnexTpoéMrocTh. KoHIencaro
JICKTPOEMIKOCTE HACHCATOp https://m.edsoo.ru/ff0c7126
DJEKTPOEMKOCTH TIIIOCKOTO
bu6mmoreka [JOK
52 KOHJIEHCATOpa. DHEPTHs 3apsHKEHHOTO

KOHACHCaTOopa

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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53

JlaboparopHnas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa"

54

[IpuHIMI NEWCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOITUPOBAJIBLHOTO
armapara, CTpyMHOro npuHTepa.
DJIeKTpOoCcTaTUYECKas 3alluTa.
3a3eMyIeHHE AJIEKTPOIPUOOPOB

55

DJEKTPUIECKUN TOK, YCIOBUS €T0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma J1st
y4acTKa [enu

56

[TocnenoBarenpHOE, apaLIEIBHOE,
CMEIIaHHOE COeTMHEHHE
MPOBOIHUKOB. JIaboparopHas padoTa
«M3yvyeHne cMeIaHHOTO COCTMHEHUS
PE3UCTOPOBY

0.5

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

S7

58

59

PaboTa 1 MOITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenma

3akon OMa AJist OTHOM (3aMKHYTO)
anekTpudeckoii enu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«3mepenne DJ1C ucTouHMKa TOKA U
€r0 BHYTPEHHETO COMPOTUBIICHHS

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTh
COTMPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTh

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

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

60

DJNIEKTPUUECKUI TOK B BaKyyMe.



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

CBoiicTBa 2JIEKTPOHHBIX ITYYKOB
[ToynpoBoiHUKH, X COOCTBEHHAs U

61 IpUMecHas IpoBoAUMOCTh. CBoiicTBa 1 bubnuoreka [IOK
p—~n-niepexona. I1osynpoBoIHUKOBEIE https://m.edsoo.ru/ff0c84ae
npudopHI
DJIEKTPUUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3JeKTPOJIUTOB. bubnnoreka [JOK

62 1
DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpOoIn3
DJIEKTPUUYECKHI TOK B raszax.

63 CamocTosTenbHbIN 1 1 bubnnoreka [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MoaHusl. https://m.edsoo.ru/ff0c84ae
[Inazma
OnexTpudeckrue Npudopsl U

64 YCTPOMCTBA U UX NPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ffOc86fc
0€e301acHOCTH

65 O06o06maromuit ypok 1 bubmmoreka [JOK
«DNEKTPOTUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «nektpocraruka. [locTostHHBIN 1 bubnmuorexa [JOK
3NEKTpUYEeCKUil TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

67 Pesepsuslit ypok. KontponbHas 1 bubmuoreka [IOK
pabora o Teme "DIeKTpoIuHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6o0maronmii ypok 1 bubmmoreka [IOK
no treMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






