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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUK TIpernojiaBanusi yueOHoro mnpeamera «Dusmka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeaMeramMu. 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 BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SBJICHUM, M3y4aeMbIX XHUMHEH, OHUOJOTHEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHUSI HOBBIX MAaTE€pHAJIOB C 3aJ@aHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy Kkypca ¢u3uKu IS YpOBHS CpeaHEro ooOImero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX pa3leioB (DM3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mpeArnosiaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXke O00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUS (PU3NUECKON TEOpUH, pOoJIH (PyHAAMEHTAJIbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU AESITEIbHOCTH O00YYarolUXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUYEHHUYECKHUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusuku. Ilpm »TomM obecrnieumBaeTcs OBJIAQJICHHUC
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 11 pacu€THBIX 3a/1a4 TPUOPUTETOM SIBIISIFOTCSL 33/1a4d C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUsI (PU3NYECKUX SBICHUM U TPOILIECCOB B OKPYXkKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOro 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 LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe JIabopaToOpHOE OO0OpYAOBaHWE JUIsl BBITIOJIHCHHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCICHHBIX B TIporpaMMe Mo (U3HKE KIIOYEBBIX JEMOHCTpAIil AJis
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB U OOECTIEYMBAETCs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00paTOpUil.

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 MPEACTABICHUN O HAYYHOM METOJI€ TIO3HAHUS U (POPMUPOBAHUE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

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

e (dopMmupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3nYeCKrX 3HAHUIA 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

npoluecce u3ydeHus Kypca GU3MKN Ha ypPOBHE CpEIHEro oo1ero oopa3oBaHusi:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
DJIEMEHTHI aCTPO(DU3HKHY;

e (dopMHupoBaHWE YMEHHH TIPUMEHSATH TEOPETUYCCKUE 3HAHHS  JJIA
OoOBsICHeHHUS (PU3WYECKUX SBICHUW B TPUPOAC H JUISl TPUHATHS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CMOCOOOB peIICHHs] pa3jMYHbIX 3a7ad C SIBHO 3aJaHHOU
duznyecKkol Moneblo, 3aJad, MOJPa3yMEBAIOIINX CaMOCTOATEIHHOE
co3manre QU3NIECKON MOJICIN, aICKBAaTHON YCIOBHSIM 3a/1a4H;

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 SKCIIEPUMEHTOB, aHAlW3a W HMHTEpHpeTanuu uH(OpMaIu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

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

Ha wuzyuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO

oOpazoBanus otBoauTcs B 10 kimacce — 68 gacoB (2 yaca B HEACIIO).

[Ipennaraemerii B mporpamMmme mo (¢uU3MKE MEpeueHb Ja0opaTOpHBIX U

MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

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

MonenupoBanue ¢Gu3NYECKUX SBICHUM M MporieccoB. HayuHble THMOTE3bI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIOrOBblE W IU(POBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIbIOTEPHBIE
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUajbHOW TOUKH, MX MPOEKIMH HA OCHU CUCTEMbl KOOPJMUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
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 obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HbrotoHa.
HNuepruanbHble 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. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXEHUS U cuiia TpeHus nokosi. Koagduiuent tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPIOIO TEJIA.

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

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT niepopmaruu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka o HaKJIOHHOW TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX 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.

[ToTeHunanbHas SHEPrUsl. [ToreHunanbHas SHEPTUs YIpyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON SHEPTUMU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckne ycTpoilCTBa M NPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIIUATLHOM YHEPTUN B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Pazgea 3. MosexkyasipHas pu3uka 1 TEpMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aUMOJECHCTBUS 4YacTULl BellecTBA. MoJaenu CTpPOEHHUsI Tra30B, KXUJIKOCTEU 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. lllkana temneparyp
Lenbcus.



Mopens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeliecTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABJICHUS ra3a Ha CTEHKHU COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

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

HccnenoBanre 3aBUCMMOCTH MEXAY IMapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJUHAMHKHK K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBord MammuHbl. [{ukn KapHo um ero xosduimeHT mosie3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



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

Jlemoncmpayuu

W3MeHeHue BHYTpPEHHEH HSHEpPruu Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnpiT MO aauabaTHOMY pAacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnuvie cocmoanus eeuwyecmea. Pazoevie nepexoonvl

[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. AHU30TPONHS CBONCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU MOJYUYECHHUS] COBPEMEHHBIX MaTEpHasoB, 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, OUAIEKTPUKHA M TOJYNPOBOJHUKH. 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe 1nose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oJIsl.

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

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO 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.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMU U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

ONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

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

Pabora nanektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

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

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

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

ONEeKTpUYeCcKUuidi TOK B  pacTBOpax U pacijiaBax  AJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



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

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

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX 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 METAJVIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepenne 3JIeKTpOABMKYIIEH CHIIbI UCTOYHHUKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0osia, ux rpauKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

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

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



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajgbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAaHUE 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, AJIEKTPOCTAaTUYECKasl 3allliTa, 3a3eMJICHHUE SJEKTPONpUOOpOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yudeOHOTO Tpenmera «®Du3nWka» Ha YPOBHE CPEIHETO OOIIero
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIUKA O0YYaIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00Pa30BaTEIIbHOM OpraHU3aIlny;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJIEHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHHSI,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHWE K MHUPY, BKJIKOUYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX MpodIIeM;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3a7a4 (U3MUYECKOTO COJACP)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHWA MO (PU3UKE B MPAKTUIECKYI0 0O0IacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUCOHBIX NIPEIMETOB;

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

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

Pabora c nndopmanmueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBIIATH OOIIEHNE HA YPOKaxX (PM3UKH M BO BHEYPOUHOH ACSATEIBHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMUMATh M HCIOJIb30BATh MPEUMYILIECTBA KOMaHJAHOW W MHAWBUIYAIbHOU
paboTHI;

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

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemjlaraTb HOBBIE IPOEKTHI, OLICHWBATh WJEH C IMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

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

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO JIEATEIBHOCTh B 00JacTH
GU3UMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJ1a4, TUIaH BBIMOJHEHUS MPAKTUYECKON pabO0ThI C yUETOM HMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedJeKCHMH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKHM W CBOECBPEMEHHO TNPUHUMATH PEIIEHUS IO HX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

npHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEpIICHCTBYETCS HMOILIMOHAJIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJICTh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHE, CIIOCOOHOCTh aJaNnTUPOBATBHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

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

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peIiaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TOUKa, MHepIUaIbHas cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

pacno3HaBaTh (PU3NYECKUE SIBICHHS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE UM PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOONHOE TMajeHue TeJ, IBMKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, HCIAPEHUE, KOHACHCALMs, TUIABJIEHUE, KPUCTAIUIA3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JIBW)KEHUE, UCIONb3Ys (DU3NUECKUE BEIIMYMHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCIONB3yd (U3MUYECKUE BEJIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrus XaOTUUYECKOTO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPAaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICT MCIOJIB3YEMBIX BEIUYUH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUYECKUE BEIUUYUHBI: DJICKTPUUYECKUMN 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI U MPUHILMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
NPUHLNIN CYNEPNO3ULIUUA CWJI, MPUHIUI PABHOMNPABUS HHEPLUAIBHBIX CHUCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasidyarh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSTH, OCHOBHBbIE TMPUHIUIBI JCHCTBUS MAaIUH, MNOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO MCIOJb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEMIOKEHHOr0 O0OpPYIOBaHUSA, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (QU3WYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX W3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIEIOBAHUM B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENBCKOM U MPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1auu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 331a4l: BBICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOi Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIS MOUCKA, CTPYKTYPUPOBAaHUS, UHTEPIIPETALUN
Y TIPEICTABJICHUS YYEOHOW U HAay4YHO-TIONYJIAPHON MH(GOPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHWE NPOLECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHnH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH CpeAE;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pAaCHpenemsiTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pacCMAaTPUBAEMOM MTPOOIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHUpA, B PAa3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN JIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SIEPHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpoCTpaHEHUE CBETa, OTPAXKEHUE, MPEOMIICHUE,
untepdepennus, audpakius U MOOJApU3aAlMSg CBETa, JUCHEPCHUS CBETA,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOMCTBA BEIIECTBA (IEKTPUUYECKUE, MArHUTHEIE,
ONTUYECKUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  pPAa3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHOJB3YsAd (U3UYECKUE BEITHMYMHBI:
AIEKTPUYECKUIN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOJBIKYINAsI CUila, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKW, SHEPTUs HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepuoJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

ONHUCHIBATh H3YyUYCHHBIE KBAHTOBBIE SBICHUS M MPOLECCHI, HCIOIb3YS
dbu3nyecKkre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU MPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
WCITOJIb3YEMbIX BEJIMYMH, WX OOO3HAUCHUS W CIWHMIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI U MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJlIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa Mg pororddexra,
3aKOH COXPAHEHHUsI JHEPrUH, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAaCCOBOrO 4HMCIa, MOCTYyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCIOBHS (TpaHUIbI, 00JacTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh HKCIEPUMEHTHI 0 MCCIECAOBAHUIO (DU3NYECKUX SBJICHUU U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpPU 3TOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYILECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (HUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOII01aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEIOBATEILCKOW W IMPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJENb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKON BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[IETOYKY pacCyXIEHHI C ONMOpoi Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
¢u3nveckue SBICHNUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl y4eOHOM W Hay4YHO-TIONYJISIpHONW WH(OpPMAIUHY, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOJIy4aeMyto HH(POPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOrO MCMOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JIJIsl COXPAHEHUS 310pOBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMBl, PANMOHAIBHO PACHpPEeIsITh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJleKBATHO OLICHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIE (LM (pPOBbLIE)

Ne ni/m Konrpoabnbsie IIpakruuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoTshI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/U9A7W1K5E
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.eds00.ru/BOC4C7J3K
2.2 JlnHamuka 7 https://m.eds00.ru/O8D5S0P60O
2.3 3aKOHBI COXPAHEHHS B MEXAHHUKE 1 1 https://m.edsoo.ru/N7L60O5UOR
Hroro no pazneny 18
Pa3nea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/JINHAMUKA
3.1 OCHOBEI MOJIEKYIAPHO-KHHCTHHECKOH 9 1 https://m.edso0.ru/N5O7Q8C1J
TEeopuun
3.2 OCHOBBI TEPMOJTUHAMUKHU 10 1 https://m.edsoo.ru/Y3X3B8H1R
A .
3.3 'PCTATHPIC COCTORHILA BEMECTEa 5 https://m.eds00.ru/H5Y0Y6UON
®dazoBbIE IEPEXOBI
Hroro no pazneny 24
Paznen 4. 9JIEKTPOJINHAMUKA
4.1 DneKTpocTaTHKa 10 1 1 https://m.eds00.ru/L6V2T3W4D
I1 i i ToK. T
4.2 OCTOTHERIN SNCKTPHACCIE TOK. 20K 12 1 1 https://m.edsoo.ru/D1POD5NOV

B Pa3IMYHBIX Cpeaax



https://m.edsoo.ru/U9A7W1K5E
https://m.edsoo.ru/B0C4C7J3K
https://m.edsoo.ru/O8D5S0P6O
https://m.edsoo.ru/N7L6O5U0R
https://m.edsoo.ru/N5O7Q8C1J
https://m.edsoo.ru/Y3X3B8H1R
https://m.edsoo.ru/H5Y0Y6U0N
https://m.edsoo.ru/L6V2T3W4D
https://m.edsoo.ru/D1P0D5N0V

Hroro no pazgeny 22

Pe3epBHOe Bpems 2 ‘ https://m.eds00.ru/POC60O5E6S

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 08 4 4



https://m.edsoo.ru/P0C6O5E6S

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoaudecTBO 9acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3y4YeHUS

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

®u3uka — Hayka O pUpOE.
Hayunsie MeToabl NO3HAHUS
OKPY’KaKOILEro MUpa

Poins 1 MecTo pusuku B
(bopMHpPOBaHUN COBPEMEHHOMN
Hay4HOU KapTHUHBI MUDa, B
IIPAKTUYECKOU JESITEIbHOCTH
I0aen

Mexannyeckoe 1BUKECHUE.
OTHOCHUTENBHOCTH
MEXaHNYECKOTO IBUKEHUS.
IIepemenienue, CKOpOCTb,
YCKOpEHUE

PaBHOMEpHOE IpsIMOJIMHEWHOE
JBUKCHHE

03.09.2026

03.09.2026

08.09.2026

10.09.2026

https://m.edsoo.ru/E217J5M0Q

https://m.edsoo.ru/M9G2U7G3Y

https://m.edso0.ru/P6K2M1J8Y

https://m.edsoo.ru/T1K7L3W6W

PaBHOyCKOpEeHHOE
HpﬂMOHHHeﬁHoe JABUXXCHUEC

CBobosHOe majieHue.
Yckopenue cBOOOTHOTO
MaJCHUS

15.09.2026

17.09.2026

https://m.edsoo0.ru/P1K4R5T8E

https://m.edsoo.ru/D8Y0Q3J8C

KpuBonuHeliHOE 1BUXKEHHE.
JIBrKeHne MaTepuanbHOU
TOYKH I10 OKPYKHOCTH

22.09.2026

https://m.edso0.ru/L200X7X5R

[IpuHUKIT OTHOCUTENBHOCTH
lNanunes. MuepunanbHbie
cucreMsl orcyera. [lepBbii

24.09.2026

https://m.edsoo.ru/E2T5A6R2R



https://m.edsoo.ru/E2I7J5M0Q
https://m.edsoo.ru/M9G2U7G3Y
https://m.edsoo.ru/P6K2M1J8Y
https://m.edsoo.ru/T1K7L3W6W
https://m.edsoo.ru/P1K4R5T8E
https://m.edsoo.ru/D8Y0Q3J8C
https://m.edsoo.ru/L2O0X7X5R
https://m.edsoo.ru/E2T5A6R2R

3akoH Hprotona

10

Macca tena. Cuna. [Ipuniun
cynepno3uiuu cuil. Bropoi
3akoH HproToHa 1uist
MaTepuaIbHOU TOYKH

Tpernii 3akoH HproTOHA 1U1s1
MaTEpUaIbHBIX TOYECK

29.09.2026

01.10.2026

https://m.edsoo.ru/C6Y314T90

https://m.edsoo.ru/F3L2E1N8O

11

3aKOH BCEMUPHOI'O TATOTEHHUS.
Cuna tspxectu. Ilepas
KOCMHUYECKasi CKOPOCTb

06.10.2026

https://m.edsoo.ru/Y7V6A910U

12

13

14

Cuna ynpyrocrtu. 3akoH ['yka.
Bec Tena

Cuna tpenus. Koadpdunment
TpeHusi. Cuiia COpoTUBICHUS
IIpH IBUYKEHUH TeJa B
KHUJIKOCTH WJIU Taze

[TocTynarensHoe n
BpalaTelIbHOE JBUKEHUE
aOCOJIIOTHO TBEPJIOTO TEA.
MowmenT cusl. [liedo cuibl.
YcnoBus paBHOBeCUs TBEPAOTO
Tena

08.10.2026

13.10.2026

15.10.2026

https://m.eds00.ru/S107Y 6740

https://m.eds00.ru/O713Z705R

https://m.edsoo.ru/F7P3NOX1K

15

NMnynsc maTepualbHOU
TOYKH, CUCTEMBI MaTEPUAITBHBIX
Touek. iMmynbe cuiibl. 3aKkoH
COXpaHEHUs NMITYJIbCa.
PeakTuBHOE JBUKEHUE

20.10.2026

https://m.edsoo.ru/H5D7TOB4E

16

PaGoTta 1 MOIIHOCTH CHJIBL.
Kunernueckast sneprus
MarepualbHON TOUKU. Teopema
00 U3MEHEHHNH KMHETHYECKON
SHEpPruu

22.10.2026

https://m.edsoo.ru/P1V3K5W1P

17

[TorenimanpHas SHEPTHS.

05.11.2026

https://m.edsoo.ru/W8A7F7M5D



https://m.edsoo.ru/C6Y3I4T9O
https://m.edsoo.ru/F3L2E1N8O
https://m.edsoo.ru/Y7V6A9I0U
https://m.edsoo.ru/S1O7Y6Z4Q
https://m.edsoo.ru/O7I3Z7O5R
https://m.edsoo.ru/F7P3N0X1K
https://m.edsoo.ru/H5D7T0B4E
https://m.edsoo.ru/P1V3K5W1P
https://m.edsoo.ru/W8A7F7M5D

[ToreHnuanpHas SHEPTUS
yrpyro aegopMUpOBaHHON
npyxuHsl. [loTeHIMaIbHAS
SHEprus Tena BOIU3U
MOBEPXHOCTH 3eMIIU

18

IToTennuanesHele U
HEIOTCHIMAIIbHEIC CHIIBL. CBS3b
paboThl HEMOTCHITUAIBHBIX CHIT
C U3MEHEHHEM MEXaHHIECKON
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXPAHEHU MEXAHUYECKOU
SHEpPruu

10.11.2026

https://m.edso0.ru/Z607T1YOW

19

20

JlaGoparopHnas pabora
«HccnenoBanue cBsi3u pabOThI
CHJIBI C HF3MCHEHUEM
MEXaHHYECKON YHEPTHH TeJia
Ha TIpUMepe PacTsHKEHUS
PE3UHOBOTO KI'yTa

KonTponbhas padota no teme
«Kunemaruka. J[nunamuka.
3aKOHbBI COXPAHEHUS B
MEXaHUKE»

12.11.2026

17.11.2026

https://m.edsoo.ru/USK5R2F8U

https://m.edsoo.ru/T7K9U6POU

21

22

OCHOBHBIE TTOJIOKEHHS
MOJIEKYJIAPHO-KMHETUYECKON
Teopun. bpoyHoBCcKoe
newkenue. ubdysus
Xapaxkrep JBUKECHUS U
B3aNMOJIECHCTBHS YaCTHI]
BellecTBa. Moaenu CTpoeHus
ra3oB, )KHJAKOCTEW U TBEPABIX
Tel

19.11.2026

https://m.edsoo.ru/W9Y8G6N2B

24.11.2026

https://m.edsoo0.ru/B9Z2W7H6V

23

Macca monekyin. KonuuectBo
BenlecTna. IlocTosHHas

26.11.2026

https://m.edsoo0.ru/X6P9D004R



https://m.edsoo.ru/Z6O7T1Y0W
https://m.edsoo.ru/U8K5R2F8U
https://m.edsoo.ru/T7K9U6P0U
https://m.edsoo.ru/W9Y8G6N2B
https://m.edsoo.ru/B9Z2W7H6V
https://m.edsoo.ru/X6P9D0O4R

ABorazipo

24

TennoBoe paBHOBecHE.
Temneparypa u e€ usmepeHue.
[lIxana temnepatyp Llenbcus

01.12.2026

https://m.edso0.ru/SQH7NOC9G

25

26

27

Wneanpueiii raz B MKT.
OcnoBHoe ypaBuenne MKT

AOcomoTHas TeMIeparypa Kak
Mepa CpeIHeN KUHETUYECKOM
SHEPTUH JIBHXKCHHS MOJICKYJI.
YpaBuenue MeHeneena-
Knaneiipona

3akoH JlanbpToHa. ["a3oBbIe
3aKOHBI

03.12.2026

08.12.2026

10.12.2026

https://m.edsoo0.ru/P8Z7G8W1B

https://m.edso00.ru/T1D8S610W

https://m.edsoo.ru/02B9U2D3K

28

Jlaboparopras pabora
«HccnenoBanuie 3aBUCHMOCTH
MEX ]y ITapaMeTpaMu
COCTOSIHUS Pa3pPEIKEHHOTO ra3a

15.12.2026

https://m.edsoo.ru/I12K2B2K9B

29

N3onporeccel B naeanbHOM
rase 1 ux rpapuieckoe
IIPEJICTaBICHNE

17.12.2026

https://m.edsoo.ru/K6V3N5R4H

30

BHyTpeHHsIs sHEpTrHSs
TepMO]lI/IHaMI/I‘IGCKOI\/JI CHUCTEMBI
1 CIOCOOBI €€ N3MEHEHUSI.
KonuuecTBo TemnoTs! u padora.
BHyTpeHHsIs sHEprHs
OJTHOATOMHOTO HJICATTBHOTO
raza

22.12.2026

https://m.edsoo.ru/V7F1C7N4Z

31

Buasl Tenonepenaun

24.12.2026

https://m.edsoo.ru/X3N2U0B8H

32

VYV aennHas TEII0EMKOCTh
BeniecTBa. KonnaecTBo
TEIUIOTHI MIPH TEIUIONEepeaaye.
AnmabaTHBIN MpoIecc

29.12.2026

https://m.edsoo.ru/B6M9Z6E6Z



https://m.edsoo.ru/S9H7N0C9G
https://m.edsoo.ru/P8Z7G8W1B
https://m.edsoo.ru/T1D8S6I0W
https://m.edsoo.ru/O2B9U2D3K
https://m.edsoo.ru/I2K2B2K9B
https://m.edsoo.ru/K6V3N5R4H
https://m.edsoo.ru/V7F1C7N4Z
https://m.edsoo.ru/X3N2U0B8H
https://m.edsoo.ru/B6M9Z6E6Z

33

[TepBblii 3aK0H
TEPMOJAMHAMUKH U €T0
MIPUMEHEHHE K U30Ipolieccam

12.01.2027

https://m.edsoo0.ru/C2W0B8N9B

34

HeoOpaTtumocTs nporieccoB B
npupoze. Bropoii 3akoH
TEPMOJTUHAMUKHU

14.01.2027

https://m.edsoo.ru/Y219P2D8R

35
36
37

[Tpunmun nevicrBus u KI1/]
TEIIOBOM MAIlIMHEI

Hukn Kapno u ero KIT{

DKoIoTHYeCcKre MpoOIeMbI
TETIOIHEPTETUKU

19.01.2027

https://m.edsoo0.ru/M5V2V8Q3K

21.01.2027

26.01.2027

https://m.edsoo.ru/POB5H2R70

https://m.edso0.ru/M9L9K2T2D

38

39

40

41

42

Oo6o06maromuii ypox
«MomnekynspHas ¢uzuka.
OCHOBBI TEPMOIUHAMUKH

KonTponbhas pabota no teme
«MonexkynspHas pU3uKa.
OCHOBBI TEPMOTUHAMUKH)
[TapooGpa3zoBanue u
KoHaeHcanus. Mcnapenue u
KHIICHHE

AOCOIIOTHAs M OTHOCUTENbHAS
BJIQKHOCTB BO3/1yXa.
Hacpimennsiii map

TBépnoe Teno.

Kpucrannuueckue u amopgHbie

Tena. AHU30TPOIHS CBOMCTB
Kkpuctaios. XKuakue
kpuctaiibsl. COBpeMEHHbIE
MaTepuaibl

28.01.2027

02.02.2027

04.02.2027

09.02.2027

11.02.2027

https://m.edsoo.ru/J3POM3M8U

https://m.edso0.ru/T5D8B2H8P

https://m.edsoo.ru/L6P7V0OV5K

https://m.eds00.ru/O0Z1Y4T7V

https://m.edsoo.ru/Y110X402N

43

[InaBneHue n KpUCTATUIU3ALIMSL.
VY enpHas TenaoTa niaBJICHUs.
CyOmmmariust

16.02.2027

https://m.edsoo.ru/12D111B7Z



https://m.edsoo.ru/C2W0B8N9B
https://m.edsoo.ru/Y2I9P2D8R
https://m.edsoo.ru/M5V2V8Q3K
https://m.edsoo.ru/P0B5H2R7O
https://m.edsoo.ru/M9L9K2T2D
https://m.edsoo.ru/J3P0M3M8U
https://m.edsoo.ru/T5D8B2H8P
https://m.edsoo.ru/L6P7V0V5K
https://m.edsoo.ru/O0Z1Y4T7V
https://m.edsoo.ru/Y1I0X4O2N
https://m.edsoo.ru/I2D1I1B7Z

44

ypaBHeHI/IC TEII0BOro OajaHca

18.02.2027

https://m.edsoo.ru/Z1E3H5NIR

45

DJeKTpu3anus Tell.
Dnektpuueckuii 3apsia. [Isa
BHJIa YJICKTPUYECKUX 3apsI0B

25.02.2027

https://m.edso00.ru/F605VAG7T

46

47

48

49

50

IIpoBOAHMKY, TUINEKTPUKH U
MOJIYITPOBOJIHUKH. 3aKOH
COXPAHEHHUS IEKTPUIECKOTO
3apsna

B3anmoneiictue 3apsioB.
3axoH Kynona. To4yeunslii
IIEKTPUYECKUI 3apsi]

HanpsixénnocTthb
3JIEKTPUYECKOTO MOJIA.
[IpuHnun cyneprno3unumn
3NEKTpUYECKUX nojei. Jlnnuu
HANPsKEHHOCTH

Pa6oTa cui
3JIEKTPOCTATHYECKOTO MOJIA.
ITorenmuan. Pa3nocts
MOTEHITNATIOB

[IpoBOAHMKY U TUANEKTPUKH B
ANEKTPOCTATUYECKOM II0JIE.
JusnexTpudeckas
ITPOHUIIAEMOCTD

02.03.2027

https://m.edso0.ru/Y3C60902E

04.03.2027

09.03.2027

11.03.2027

16.03.2027

https://m.edso0.ru/C7L3D2A3E

https://m.edsoo.ru/L6H5X6V0F

https://m.edsoo.ru/Y3S7V905E

https://m.edsoo.ru/\VV6B9BI9C2F

51

52

53

DNEeKTPOEMKOCTb.
Konpgencarop

DIIEKTPOEMKOCTH MIIIOCKOTO
KOH/IeHcaTopa. DHeprus
3apsHKEHHOT0 KOHAEHCAaTopa
JlabopaTopHas pabota
"N3mepenue 31eKTpOEMKOCTH
KoHAeHcaTopa'

18.03.2027

23.03.2027

https://m.eds00.ru/T954S0D9Z

https://m.edsoo.ru/U1P2A6M4AT

25.03.2027

https://m.edsoo.ru/USA5V5TON



https://m.edsoo.ru/Z1E3H5N9R
https://m.edsoo.ru/F6O5V4G7T
https://m.edsoo.ru/Y3C6O9O2E
https://m.edsoo.ru/C7L3D2A3E
https://m.edsoo.ru/L6H5X6V0F
https://m.edsoo.ru/Y3S7V9O5E
https://m.edsoo.ru/V6B9B9C2F
https://m.edsoo.ru/T9S4S0D9Z
https://m.edsoo.ru/U1P2A6M4T
https://m.edsoo.ru/U8A5V5T0N

54

55

56

[Tpuniun nercTBus u
PUMEHEHHE KOHJIEHCATOPOB,
KOIIMPOBAJILHOI'O aMiapara,
CTPYHHOTI'O IIPUHTEPA.
OneKkTpocTaTHUecKas 3aluTa.
3azeMiIeHHE AIIEKTPOPUOOPOB

DNEKTPUUECKUN TOK, YCIOBUS
€ro CyIIeCTBOBAHHMS.
[TocrosinubIi TOK. Cuita Toka.
Hanpsixenne. ConpoTuBiieHHE.
3axon OMa JJ1s yyacTKa Lenu

IlocnenmoBarensHOE,
napauiesibHOe, CMEIIaHHOE
COCJIMHEHHE MPOBOIHUKOB.
JlaGoparopHnas pabota
«M3yueHne cMeniaHHoro
COEIMHEHUS PE3UCTOPOB»

0.5

06.04.2027

08.04.2027

13.04.2027

https://m.edso0.ru/Q4G7F3C8X

https://m.edso0.ru/R1D0X4D2D

https://m.edsoo.ru/E6M2W7W7S

S7

PaGota u moutHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
JIxoynsa-Jlenna

15.04.2027

https://m.edsoo.ru/FOP117R3B

58

59

3axon OMa 171 OJIHOM
(3aMKHYTOM) 2JIEKTPUUECKOMH
uenu. KopoTkoe 3ambIKaHueE.
JlaGopatopHnas pabora
«M3mepenne JJ[C ncrounnka
TOKa ¥ €r0 BHYTPEHHETO
COIIPOTHBIICHUS»

PezepBubiil ypok. KonTposibHas
pabota o Teme
"DnexkTpoauHamuka' /
Bcepoccuiickas npoBepodHas
paborta

0.5

20.04.2027

22.04.2027

https://m.edsoo.ru/A3WIHOE7R

https://m.edsoo0.ru/COP3M7K1P

60

O6o0maromuii ypok

27.04.2027

https://m.edso0.ru/C1I0M2I3L



https://m.edsoo.ru/Q4G7F3C8X
https://m.edsoo.ru/R1D0X4D2D
https://m.edsoo.ru/E6M2W7W7S
https://m.edsoo.ru/F0P1I7R3B
https://m.edsoo.ru/A3W9H0E7R
https://m.edsoo.ru/C0P3M7K1P
https://m.edsoo.ru/C1I0M2I3L

«DQNEeKTPOANHAMUKAY /
Bcepoccuiickas npoBepodHas
paborta

61

OneKTpOHHAs IPOBOAUMOCTD
TBEPIBIX METAILIOB.
3aBUCUMOCTB COIIPOTUBIICHUS
METaJUIOB OT TEMIIEPATypHI.
CBepxnpoBOIUMOCTb

29.04.2027

https://m.edsoo.ru/H7X1W5B7N

62

ONEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX
IIy4YKOB

04.05.2027

https://m.edsoo.ru/M7X2N2F9U

63

[TonynpoBoIHUKH, UX
cOOCTBEHHAs M TPUMECHAs
poBoAUMOCTh. CBoiicTBa p—
n-nepexoja.
[TomynpoBOTHUKOBBIE TPUOOPEI

06.05.2027

https://m.edsoo0.ru/N7T4N7L6C

64

65

DNEeKTPUUECKUN TOK B
pacTBopax M paciiaBax
ANEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JUCCOITHAIUS. DIEKTPOIINU3

DNeKTPpUUYECKHUI TOK B razax.
CaMoCTOSITEIbHBIN 1
HECAMOCTOSITENIbHBIA pa3psI.
Monnus. I1mazma

11.05.2027

13.05.2027

https://m.edsoo.ru/Z4G7R716D

https://m.edsoo.ru/Z8P8F7F4P

66

67

DnexTpuueckue mprudopsl 1
YCTPOMCTBA U X MPAKTHUYECKOE
npuMeHenue. [IpaBuna
TEXHUKH 0€30MMacHOCTH

KonTponbhas pabota no teme
«DJIEKTPOCTaTHKA.
[TocTOAHHBIN IEKTPUUECKUI
TOK. TOKH B pa3iIM4HbIX

18.05.2027

20.05.2027

https://m.edsoo.ru/N9H2I13R1S

https://m.edso0.ru/Q3H4L9K6L



https://m.edsoo.ru/H7X1W5B7N
https://m.edsoo.ru/M7X2N2F9U
https://m.edsoo.ru/N7T4N7L6C
https://m.edsoo.ru/Z4G7R7I6D
https://m.edsoo.ru/Z8P8F7F4P
https://m.edsoo.ru/N9H2I3R1S
https://m.edsoo.ru/Q3H4L9K6L

cpeaax»

Pe3epBHbIil ypok.

68 O0oO0IIaIUil YpOK M0 TeMam 1 https://m.edso0.ru/C3X1INON1U
10 kitacca 25.05.2027
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[NPOT'PAMME



https://m.edsoo.ru/C3X1N0N1U

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBanusi

10.1

JleMoHCTpHpOBaTh Ha MpUMEpPax poidb W MecTo (U3UKH B
(hopMUPOBaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH
Jmronen

10.2

VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS U3YUEHHBIX (QU3NYECKUX MOZEIEH:
MaTepuaibHas TOYKA, MHEPHHAIbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TE€J, TOYEUHBIM DJIEKTPUUECKUH 3aps] — IpU pPELICHUU
¢bu3nyeckux 3aaaq

10.3

10.4

Pacno3naBath ¢uzndeckue sABJICHHS (IIPOIECCH) U OOBACHATh X Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISIPHO-KUHETHUUYECKON TEOpHH
CTPOCHHSI BEIIECTBA W  JJICKTPOJUHAMHKHU: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHKEHHE, CBOOOIHOE TaleHue
TEJ, JBUKCHHE [0 OKPYXHOCTH, WHEpPIHs, B3aUMOJICHCTBUE TEII;
muddys3usi, OpOYHOBCKOE JBIIKEHHE, CTPOCHHE JKUIKOCTEH W
TBEPABIX  TeN, UW3MEHeHHWe oObéMa Tel TpU  HArpeBaHUU
(oxJakeHnu), TEIUIOBOE paBHOBECHE, HCHApeHue, KOHICHCAIUs,
IUIaBJIGHUE, KPUCTAJUIM3alUs, KHIIGHWE, BJIAXKHOCTh BO3/yXa,
MOBBIIICHHUE JIaBJICHUS Ta3a MPH €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy TapaMeTpaMH COCTOSIHHS Ta3a B H30Mpoleccax;
AJIEKTPU3ALHUS TEJN, B3aUMOACHCTBHE 3apsI0B

OnuceiBaTh MEXaHMYECKOE JIBWKEHHE, MCHOJIb3ys (U3HUECcKHe
BEJIMYUHBL: KOOPAMHATA, IIyTh, IEpEMELIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tella, CWIa, HMMIYJbC Tela, KHHETHUYECKas DHEPIHus,
MOTEHIMaJbHasl JHEeprus, MeXaHudeckas paboTa, MexaHHWYecKas
MOIIIHOCTb; IIPU ONMCAHUH IPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI
UCTOJb3yEMbIX BEIMYMH, MX O003HAU€HUs W E€AMHUIBI, HAXOAUTh
(hopMyIIbl, CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU
BEJIMYUHAMHU

10.5

OnuceiBaTh HW3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TET U TEIJIOBHIE
SBIICHHUSI, WCIOJNB3ysd (U3MYECKUE BEIMYUHBL: JaBJICHHE Tasa,
TeMIlepaTypa, CpeIHss KWHETHYEeCKas DOHEpPrus XaoTHYECKOro
JMBIDKEHUS MOJIEKYJ, CpPEIHEKBaJIpaTHYHAas CKOPOCTh MOJIEKY,
KOJMYECTBO  TEIJIOTHI, BHYTPEHHSIE DJHeprus, paboTta rasa,
KO3 (UIMEHT TOJE3HOTO JEWCTBUS TEIUIOBOTO JBHUTATEINsI; MpHU
OTTMCaHUU MPaBUIILHO TPaKTOBATh buzHUeCcKuiA CMBICIT
WCIIONB3YEMBbIX BEIMYMH, UX OO0O3HAYCHHUS W EIUHUIIbI, HAXOIUTh
(b opMyIIBI, CBSI3BIBAOIINE JTAHHYIO (DH3UYECKYIO BEIMUUHY C IPYTHMH
BENTMYMHAM

10.6

OnuceiBaTh HU3YUCHHBIC OJJICKTPUYCCKUC CBOIMCTBA BeEIIECTBA MU




JJICKTPUYECKHE  sBIICHUS  (IIPOIIECCHI), HCMONB3YysSd  (DU3NUYECKUe
BEJTMYHHBI: QNIEKTPUYECKUI  3apsl,  JJCKTPUYECKOE  TOJIE,
HaANPsHKEHHOCTD  TOJISL, TOTCHIMAN, Pa3sHOCTh MOTEHIMAJIOB; TIPU
OIMMCAHUM TIPABUJIBHO TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI UCIIOJIB3YCMBbIX
BEIMYMH, WX OOO3HAYCHUSI W CIUHUIIBI; YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEIUYMHY C JIPYTHMHU
BEIIMYMHAMU

10.7

aHAM3UpPOBaTh (PU3MUECKHE IPOLECCHl M SBICHHS, HCHOJb3Ys
¢u3nvecKkne 3aKOHbI U MPUHLUIIBL: 3aKOH BCEMUPHOTO TsAroTenus, |, 11
u |1l 3akonsl HeroTOHA, 3aKOH COXpaHEHHs] MEXaHUYECKOM SHEpIuH,
3aKOH COXpaHEHMsI UMITyJIbCa, IPUHLUI CYNEPIIO3ULIUN CUJI, TPUHLIUII
paBHOIIPAaBUS  MHEPLUAIBHBIX CHUCTEM  OTCU€Ta; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHHUS BELIECTBA, a30BbIE 3aKOHBI, CBSI3b
CpeAHel KUHETUYECKON HSHEepruy TEIJIOBOTO IBMIKEHHS MOJIEKYT C
aOCOFOTHON TeMIepaTypoid, TEPBBI 3aKOH TEPMOJUHAMUKHU; 3aKOH
COXpaHEHMs 3JIEKTPUUECKOro 3apsaa, 3akoH Kysona; npu 3Tom
pa3nuyath CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €0 MaTeMaTHYEeCKOe
BBIpQ)KEHUE U yCIOBUs (TPaHHULIbl, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MNPUHLUIBI JEHCTBUS MAalIUH, HPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBUS HMX 0€30IacHOro
UCIOJIb30BAHUS B MIOBCEHEBHOM KHU3HU

10.9

BBINONHATE SKCIIEPUMEHTHI 110 UCCIICTOBAHUIO (PU3UUCCKUX SIBICHUHN U
MIPOIIECCOB C MCIIOJIb30BAHUEM PSIMBIX U KOCBEHHBIX U3MEPCHHIA; TIPH
3ToM (QOopMyIHpOBaTh MpodiieMy (3a7ady) W THUIOTE3y Yy4eOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEAJIOKEHHOTO
000pyI0BaHUsl, MPOBOJIUTH OMBIT U (OPMYITUPOBATH BBHIBOIBI

10.10

10.11

10.12

OCYHICCTBJUITI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~I€CKI/IX
BCJINYHH, IIPU 3TOM BI>I6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 HN3MCPCHUA U
HCIIOJIB30BaTh U3BCCTHHIC METO/bI OICHKN HOI‘pGIHHOCTGfI I/I3M€p€HI/II\/'I

HccnenoBaTh 3aBUCUMOCTH MeXAYy (QU3NYECKUMHU BEJIUYMHAMH C
HCIIOJIb30BAHUEM MPSMBIX HM3MEPEHMI; IPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHPOBATh pPE3yJabTaThl MOJYYEHHOW 3aBUCHMOCTH
(¢u3nYecKUX BEJIMYUH B BUJAE TaOJIUI U TPaUKOB, J1eaTh BHIBOJIBI IO
pe3yabTaTaM MCCIEeJOBAHUS

CobOmroate  mpaBwiia 0e30MacHOro  Tpyda IpU  MPOBEAECHUU
WCCIEeIOBAaHUM B  paMKax Yy4eOHOTO DJKCIepUMEHTa, Yy4eOHO-
HCCIIEIOBATENBCKOW M MPOEKTHOM JEATEIBHOCTH C MCIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BaHUS

10.13

10.14

10.15

Pemarp pacuérHbie 3aaun ¢ SBHO 3aJaHHON (DU3MUECKON MOJEINbIO,
WCTIONB3Ysl (PU3MYECKHE 3aKOHbI U TPHUHIMIBI, HA OCHOBE aHaIM3a
yCIOBUSL  3a/ladydl  BbIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICIATH
¢du3nyueckre BeNUYUHBI U (HOPMYJIbI, HEOOXOIUMBIE JUIsl €€ pEIIeHuUs,
MPOBOJIUTH PacU€Thl U OLIEHUBATh PEATbHOCTH MOJIYYEHHOTO 3HAYEHUS
(hbU3UIECKON BETHYUHBI

Pemrate  kauecTBeHHBIE — 3a/ayu: BBICTPauBaTh  JIOTUYECKH
HENPOTUBOPEUYUBYIO LIEMIOYKY PACCYKIECHUN C ONOPOM Ha U3Yy4EHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SIBIICHUS

Hcnonp3oBaTh MOpH  pelICHMM YY4eOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TIOMCKA, CTPYKTYpHUPOBAHMS,




UHTEpIpeTalMi W NPEACTAaBICHUS y4eOHOW U HAy4YHO-TIOMYJISIPHOM
uHpOpMAaIUY, TOJYYSHHOW M3 Pa3TUYHBIX MCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATH MOTYYaeMyI0 HH(GOPMALIHIO

10.16

[TpuBOaUTE TpUMEPH! BKJIAAa POCCUHCKUX M 3apyOEKHBIX Y4EHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU M TEXHOJIOTHH

10.17

10.18

Hcnonp30BaTh TEOpETHYECKHE 3HAHUSA 1O (H3MKE B MMOBCEIHEBHOMN
XKU3HU JUTsl o0ecriedeHurst 0€30aCHOCTH MPH O0paIieHuu ¢ prudopaMu
U TEXHUYECKHMHU YCTPOHCTBAMH, JUJIsi COXPAHEHHUS 3I0POBbS W
COOJIIO/ICHHSI HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPY>KalOIIei cpere

PaGoTtate B rpymme ¢ BHIOJIHEHUEM PA3JIUYHBIX COIUAIBHBIX POJIEH,
[JIaHUpOBaTh  paboOTy  TpPyHIbl, PAIlMOHAIBHO  pacHpeaeisiTh
00s3aHHOCTM M IIJJAHUPOBAaTh JEATENbHOCTh B HECTAHJIAPTHBIX
CUTyallUsiX, aJleKBaTHO OLIGHMBATh BKJIAJl KaXXJIOTO W3 yYaCTHUKOB
IPYIIIBI B pELIEHUE paccMaTpUBaeMoOM MpoodIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon Koa nposepsiemoro

paszena >IeMEeHTa HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOJbI HAYYHOI'O IIO3HAHN A

®uzuka — Hayka o npupoge. Hayunbie
METObI MMO3HAHUS OKpYXkaroiero Mmupa. Poib
JKCIIEpPUMEHTa M TEOpUHM B  Ipoliecce
MMO3HAHUS TIPUPOJIBI. DKCIIEPUMEHT B (Pr3UKe

11

MopnenupoBanue (U3MYECKUX SBICHUH H
1 npoueccoB. Hayunsie runoressl. Ousznueckue
3aKOHbl U TeOpuH. ['paHULIBI NPUMEHHUMOCTH
(buznuecKux 3aKOHOB. [Mpunnun
cootBeTcTBUs. Poinp u Mecto ¢usuku B
(hopMupOBaHUH COBPEMEHHOM HAay4YHOU
KApTUHBI Mupa, B MPaKTUYECKOU
NEeITEeIbHOCTH JII0ACH

2 MEXAHHUKA
KMHEMATHKA

Mexaungeckoe asrkenre. OTHOCHUTEIBLHOCTD
211 MeXaHn4yeckoro aBrokeHust. Cucrema oTcuéTa.
Tpaexropus

1.2

ITepemernenne, ckopocTh (CPEmHSSI CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHe
2.1.2 MaTepUaJIbHOW TOUYKH, UX IMPOEKIHH Ha OCH
CHCTEMBI KOOp/AMHAT. Crnoxenue
MIEpEMELICHUN U CII0)KEHUE CKOPOCTEN

PaBromepHOE 51 PaBHOYCKOPEHHOE

MPSIMOJIMHENHOE JBIKECHUE. I'paduxu

2.1.3 3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH,

2.1 YCKOpEHUA, IyTU u nepeMenieHus
MaTepUAJIbHOU TOYKU OT BPEMEHHU

CBoOoaHOe masieHne. Y CKopeHue cBo0OOTHOTO
ImaacHUusA

2.14

KpuBonnueliHoe nBWeHHe. PaBHOMepHOE
NBUKEHME  MaTepUaJbHOM  TOYKM  IIO
2.15 OKPYKHOCTH. YTJOBasi CKOpPOCTb, JIMHEHHas
CKOpOCTb. [Tepuon u 4acToTa.
LleHTpocTpeMuTENbHOE YCKOPEHHE

Texauueckune YCTpOMCTBA: CIIUJIOMETD,
2.1.6 JBUKEHHUE CHApSAOB, LEMHBIE U PEMEHHBIE
repeIavdn
2.1.7 [IpakTrueckue paboTHL. N3mepenune




2.2

2.2.1

2.2.2

MTHOBEHHOU CKOpOCTH. HccaenoBanue
COOTHONICHUSI MEXy MYyTSIMU, MPOUICHHBIMU
TEJIOM 33  [OCJIENOBAaTElbHbIE  paBHBIC
MPOMEXYTKH BPEMEHU MIPU PAaBHOYCKOPEHHOM
JBUKEHUHM C HadallbHOM CKOPOCTBIO, PaBHOM
Hymo. V3ydeHne ABMKEHUS [IapUKa B BSI3KOM
xuakoctu.  M3ydyeHuwe — ABWKEHUs — Teda,
OpOIIEHHOTO TOPU30HTAIBHO
JMHAMUKA

[puHIHT OTHOCUTEITLHOCTH lanunes.
ITepBriii 3akon HproroHa. HMHepuuanbHbie
CHUCTEMBI OTCUETA

Macca tena. Cuna. IlpuHuun cynepno3unuu
CHII

2.2.3

2.24
2.2.5

2.2.6

Bropo#i 3akon HproToHa mJ1s1 MaTepualbHOM
TOYKM B HWHEPUUAIBHOM CHCTEME OTCYETA
(UCO). Tpermit 3akon Helotona ans
MaTEepUATbHBIX TOYEK

3aKkoH BCeMHUPHOTO TAroTeHus. Cuiia TSKECTH.
[lepBast kocMuyeckasi CKOpocTb. Bec tena
Cuiia ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIb)KEHUST W CHJa  TPEHUS  IOKOS.
Koaddunment tpenus. Cuiia CONpOTUBICHHS
IPU JIBUKEHHUH TeJa B )KUAKOCTU WIIH ra3e

2.2.7

2.2.8

2.2.9

2.2.10

[TocrynartenbHoe W BpaliaTelbHOE JIBUKCHUE
a0COJIIOTHO TBEPIOTO TEJa

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpAaLCHHUS.
[liieyo cunbl. YCaoBus paBHOBECUS TBEPIOIO
teaa 8 ICO

Texuuyeckue YCTPOﬁCTBaI IIOAIIMITHUKH,
JABUKCHUC NCKYCCTBCHHLIX CITYTHUKOB

[Ipaktrueckue padoThl. M3yueHue MBUKEHUS
Opycka 10 HAaKJIOHHOH IUIOCKOCTH TIOA
JNENCTBUEM HECKOJIbKMX cwil. lMccnenoBaHue
3aBUCHUMOCTH CHJI YNPYTOCTH, BO3HUKAIOIIUX
B jAepopmMupyemMol NpyKMHE U PE3UHOBOM
oOpaslie, OT BEJWYMHBI HUX JepopMaluu.
HccnenoBanue ycioBuii paBHOBECHS TBEPIOTO
TENa, UMEIOLIETO OCh BPALLIEHUS

2.3

3AKOHbI COXPAHEHN A B MEXAHUKE

2.3.1

I/IMHYJ'ILC MaTepHaﬂLHOﬁ TOYKH, CHUCTEMBI
MaTCpruajIbHBIX TOYCK. I/IMHy.]'II)C CHJIBI U
HU3MCHCHUC NMITYJIbCA TCJIa

2.3.2
2.3.3

3akoH coxpa”eHuss umnyiasca B HCO.
PeakTnBHOE IBIKEHIE

PaGora cunel

2.34

MorHocTh criIbl




3.1

2.3.5

Kunernueckas sHeprus MaTrepuaibHON TOYKH.
TeopeMa 0 KUHETHYECKOU YHEPTUU

2.3.6

IlorenumaneHas sHeprus. IloreHumanbHas
JHEeprus yIpyro nepopMUpOBaHHON
npyxuHbsl. IloTeHumanbHas JHEpPrus Teia
BOJIM3M IIOBEPXHOCTH 3eMIIU

2.3.7

IloTeHunanbHblE U HEMOTEHUIHMAILHBIE CHUJIBL.
CBsi3b  paboThl HEMOTEHIMAIBHBIX CHJI C
H3MEHEHHEM MeXaHUIECKOH SHEPTUH
CHCTEMBI TEIL. 3aKkoH COXpaHEHUs
MEXaHWYECKON dHEPTUN

2.3.8

Yrpyrue u Heynpyrue CTOIKHOBEHHUS

2.3.9

2.3.10

TexHUYeCcKne yCcTpOWCTBA: IBUKEHHUE PAKET,
BOJOMET, KOIEP, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckue paboTel. M3ydeHue CBsI3U
CKOpPOCTEM Tel IpU HEYNPYyroM Yyzaape.
HccnenoBanne cBsizu  pabOTbl  CHIIBL  C
M3MEHEHNEM MEXaHUYECKOM YHEPTUHU Tela

MOJIEKYJISIPHAS ®U3UKA U TEPMOAMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.11

OcHOBHBIE MIOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BbpoyHoBckoe
nemkenue. uddysusa. Xapakrep IBHOKEHUS U
B3aMMO/ICHCTBHUS YaCTHUI] BEIIECTBA

3.1.2

Mopgenu CTpoeHHs Ta30B, KUIAKOCTEH H
TBEPABIX TeN W OOBACHEHHE  CBOWCTB
BEILIECTBA HA OCHOBE 3TUX MOJIEIIEH

3.13

Macca w™onekyn. KonudecTBo —BemiecTsa.
[TocTostHHass ABoraapo

3.1.4

3.15

3.1.6

3.1.7

TermoBoe paBHOBecue. Temmeparypa u eé
n3mepenue. [Ilkama remneparyp Llenscus

Mogens  upeansHoro  rasza.  OcHOBHOE
yYpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON
TEOPHH UJEATBHOTO rasa

AGcomtoTHas TemnepaTypa Kak Mepa cpeaHei
KMHETHYECKOW SHEPrHM TEIUIOBOTO JBU)KEHUS
yactul] ra3a. [llkamna remneparyp KensBuna
VpaBuenue Kianeiipona — MeHueneesa.
3akoH /lanbToHA

3.1.8

3.1.9

I'azoBbie 3akoHBI. M30mpo1IECCH B UAEaTbHOM
rase ¢ IOCTOSTHHBIM KOJIWYECTBOM BEIECTBA:
M30TEepMa, U30X0pa, n300apa

Texauueckune YCTpOMCTBA: TEPMOMETD,
6apomeTp

3.1.10

[Ipaktuueckne paboTel. M3mepeHue Macchl
BO3/yXa B KJacCHOM KomHate. MccnenoBanue
3aBUCUMOCTH MEXIy MapaMeTpaMU COCTOSHUS




pa3pex)eHHOTO ra3a

3.2

OCHOBbI TEPMOJMHAMMKU

321

TepmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W
CHocoObI €€ U3MEHEHUSI

3.2.2

3.2.3

KonunuectBo Ternotel U paborta. BuyTpeHHnss
SHEPrusl 0OJJHOATOMHOI'O UJEAJIBHOTO Ta3a

Buasl Temnonepenayu: TEMJIONPOBOIHOCTD,
KOHBEKIIMSI, U3JTydeHHe. TermoéMKocTh Tela.
VaenbHas TEINIOEMKOCThL BemiecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IIPU TEILIoTepe1aue

3.2.4

IIepBblit 3ak0H TepmoauHaMuKU. [IpuMeHnenue
IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
n3onpoueccam. I'paduueckass MHTEpIIpETALUS
paboThI Ta3a

3.25

TennoBele MamuHbl. [IpuHIMNBL AelicTBUA
TEIUTOBBIX MammH. [IpeoOpazoBanus SHEPTHH
B TEIUIOBBIX  MammHaxXx. KoaddunueHrt
none3noro  aeictBus  (manee —  KIIM)
teruioBoi MammuHbl. [{ukin Kapuo u ero KII/

3.2.6

3.2.7

3.2.8

Bropoit 3aKOH TEPMOJMHAMUKH.
HeobOpatumocTh  mpoIieccoB B NPHPOJE.
TennoBble  nBUraTeNH. DKoJIorn4eckue
po0JIEMBI TETIIO3HEPTETUKU

TexHuueckue YCTPOMCTBA: JBUTaTEIIb
BHYTPEHHETO CrOpaHusl, OBITOBOI
XOJIOAWIBHUK, KOHAULMOHED

[IpakTuueckue padotsl. U3mepenue ynenbHOM
TEMJI0EMKOCTH

3.3

AT'PETATHBIE COCTOSAHNWA BEILECBA. ®A30BBIE ITEPEXO/IbI

331

ITapoob6pa3oBanue u kKoHaeHcanus. Vcapenue
u KUIICHHE. VY nenbHast TeJI0Ta
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEpPaTyphl
KUTIEHUS OT JaBJICHUS

3.3.2

3.33

AOGconoTHasT M OTHOCUTENbHasl BJIAKHOCTh
Bo3ayxa. HacelmeHHbI nap

Teépnoe TEJIO. Kpucrannnueckue u
amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
KpuCTaljioB. )KI/I}IKI/IG KpHUCTAJIJIBI.
CoBpeMeHHbIE MaTEpHaIIbI

3.34
3.35

[InaBneHne wu KpuctayumM3auus. Y JIenbHas
TeruioTa miasiaeHus. Cyonumanus

ypaBHeHI/Ie TEILIOBOro OallaHca

3.3.6

TexHnueckue yCTpONCTBA: TUTPOMETP U
[ICUXPOMETp,  KaJOpUMETpP,  TEXHOJOTUH
IIOJIyYE€HHUsI COBPEMEHHBIX MAaTepUalioB, B TOM
Yyclie HAHOMaTePHUaIoB, U HAHOTEXHOJIOTUU




3.3.7

[IpakTrueckue paboTHL. Nsmepenne
BJIQXKHOCTH BO3/yXa

4.1

4.2

411

OJIEKTPOAMMTHAMUKA
OJIEKTPOCTATHUKA

Onexrpuzanus Ten. DNeKTpudeckui 3apsia. Ba
BH/Ia SJIEKTPUIECKHX 3apsiI0B

4.1.2
4.1.3

[IpoBoaHMKH, TUDIIEKTPUKU u
MOJTYIIPOBOIHUKHU

3aKoH COXpPAHCHUA SJICKTPHUICCKOIr'O 3apsiaaa

41.4

Bzaumonaeiicteue 3apsanoB. 3akoH Kymnona

4.1.5

4.1.6

DIIEKTPUYECKOE noJe. Hanpspok€HHOCTh
3JIEKTPUYECKOIO IOJIAL. [TpuHIHN
cynepno3unuu.  JIMHMUKM — HAOPSHKEHHOCTH
AEKTPUYECKOTO T10JISI

PaGora cumi  3NEKTPOCTATUYECKOTO  TOJIS.
Ilorennuan. Pa3HocTs MOTEHIINAIOB

4.1.7

[IpOBOAHMKK M JIUANEKTPUKH B IMOCTOSHHOM
JJeKTpUYecKoM  moyie.  Jluanekrpuyeckas
MIPOHHUIIAEMOCTh

4.1.8

4.1.9

DIEKTPOEMKOCTb. Konpencarop.
DNEeKTPOEMKOCTh IUIOCKOTO  KOHJIEHCATOpA.
DHeprus 3apsKEHHOI0 KOHAEHCcaTopa

TexHudyeckue  yCTpPOMCTBA:  BJIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATUYECKas 3aluTa,
3a3eMJICHHE DJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTED

4.1.10

[IpaxTueckue paboTHI. N3mepenune
INMEKTPOEMKOCTH KOHIECHCATOPa

IOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

YcaoBus CYILIIECTBOBAHUSA HOCTOSIHHOT'O
AJEKTpUYEeCcKOro Toka. Mcrounuku Toka. Cuna
ToKa. IloCcTOAHHBIN TOK

4.2.2

HaprI)I(eHI/Ie. 3akon Oma AJId ydacCTKa [CIu

4.2.3

DNEeKTPUUECKOE CONPOTUBJICHUE. Y IETbHOE
CONPOTHUBIICHUE BEIIECTBA

4.2.4

4.2.5

[TocnenoBarensHoe, napajieJbHOe,
CMEIIaHHOE COETMHEHUE TPOBOTHUKOB
Pabota snexTpudeckoro Toka. 3akoH Jlkoyis
— Jlenua

4.2.6

MOIIHOCTB QJICKTPHUYCCKOI'O TOKA

4.2.7

4.2.8

anekTpoaBmwkymas cuna (manee — I/C) u
BHYTpPEHHEE CONPOTHUBIICHUE UCTOYHUKA TOKA.
3akon Oma i1  TONHOM  (3aMKHYTO)
aNeKTprudecko menmu. KopoTkoe 3aMbIkanne

3HeKTp0HHa}I IMpOBOAUMOCTD TB ép,[[BIX
METAJIJIOB. 3aBHUCHMOCTD COITPOTUBJICHHUA




METaJUIOB oT TEMIIePaTyPHI.
CBepXIpoBOIUMOCTh

4.2.9

OnekTpuueckuid TOK B Bakyyme. CBolicTBa
JIEKTPOHHBIX ITYYKOB

4.2.10

[HonynpoBonuuku. CoOCTBEeHHAsI U TPUMECHAS
MPOBOIUMOCTh TOJTYINPOBOAHUKOB. (CBOMCTBa
p-n nepexoxa. [TomynpoBoIHUKOBBIE TPUOOPHI

4211

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JUCCOLIMAIHS.
DIIEKTPOJIN3

4.2.12

4.2.13

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOSITeIbHBIT U HECAMOCTOSITEJIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSITENBHOTO
paspsaa. Monaus. [1nasma

TexHuuyeckue  ycTpoiicTBa: ammepMerp,
BOJIbTMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JNEKTpOHarpeBaTelbHbIC npuOopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTMPOTUBIICHUS, BaKyyMHBIN U0/,
TEPMUCTOPbI u ($oTOpE3UCTOPHI,
MIOJIYIIPOBOIHUKOBBIN IMOJ, TallbBaHUKA

4.2.14

IIpakTuueckue paboTHI. N3yuenue
CMEILIaHHOTO COEAMHEHUSI PE3UCTOPOB.
N3smepenne OJIC ucTOYHMKA TOKa U €ro
BHYTPEHHETO COMpOTHBICHUs. HabmroneHue
3JIEKTPOJIN3a
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