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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBAHMM K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUM TIpernojiaBanusi yueOHoro mnpeamera «Dusnka» 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 0230BOM 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 Yy4Ye€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).

[Tporpammanopu3nKeBKIIOYAECT:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOEHUS Kypca (pr3uKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo IMpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomued. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBAMU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAX WACH, KOTOpPbIE MOXHO paccMaTpUBaTh KakK IPUHLHUIBI €r0
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuasl U3 BCEX Pa3esioB (DU3UKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

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

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIAUPOKUM KPYIOM TE€XHHYECKUX U TEXHOJOTHYECKUX IMPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTMH, a TakKXe 00CYXICHUS
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUs (PU3NUECKON TEOpUH, posi PyHAAMEHTAIBHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alliHd 3KCIEPUMEHTATIbHON AESATENbHOCTH OOYYarOIIMXCA.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BeiaeneHre B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUCd YMEHHSIMHU TPOBOJUTH KOCBEHHBIC W3MEPEHHUsSI, MCCIIEeI0OBaHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOrO paslena Kypca, TaKk M HMHTErpUpysl 3HAHUS U3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUsI (PU3NYECKUX SIBJICHHM U TPOIECCOB B OKpY’KaroIIeH
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 CpEIHEr0 0011ero o0pa3oBaHUs T0JKEH U3y4aThCsl B YCIOBUAX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMoOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (QU3uKe YUeHHUYECKUX MPAKTUYECKUX PabOT M JIEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme M0 (U3MKE KIIOYEBBIX JIEMOHCTpAIil s
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemMaTHyeckue KOMILIEKTHI
71a00paToOpHOTO O00OPYAOBAHUSA JOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX M IM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMHM LIEJIAMH U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUU SABJISIOTCS:

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
MCCJIEI0BATENLCKOTO OTHOIIEHHS K OKPYXKAIOLIUM SIBJIICHUSIM;

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

e (dopMmupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poind (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TMpUOOpETEHHME  CUCTEMbl  3HAHUK 00  O0mWMX  (UBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUHW B TPUPOAC H IS TPHHITHSI
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

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

e TOHWMaHWC (U3UYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBHUS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpEAENIECHNS IOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

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

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 4acoB (2 4aca B HEACIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

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

MonenupoBanue (uU3NYECKUX SBICHUM M MporieccoB. HayuHble TUIIOTE3BI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

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

Jlemoncmpayuu

AHaJloroBble W IU(POBBIC HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

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

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

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

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: 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.

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



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

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 Tsokectd. llepBas kKocMuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, 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 cumnbl. 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.

CnoxeHue CHIL.

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.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX 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.

TexHn4eckue yCTpOWCTBA U IPAKTUUYECKOE IPUMEHEHHE: BOAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOUIBIO JABYX OJUHAKOBBIX
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 TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U 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.



Mopgens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
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
BemecTBa. [paduueckoe MPenCTaBICHUE H3OMPOIECCOB: H30TEpMa, H30X0DPa,
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,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmvle pabomuwl

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS 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.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ '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.



TexHuueckue yCTpOHWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEllb
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 IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anauabaTHOMYy pAaCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Dazosvie nepexoonl

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

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
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, TEXHOJIOTUU MOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHUajoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAnoB. IIpOBOOHUKH, OUAJIEKTPUKUA W TOJYIPOBOAHUKH. 3aKOH COXPAaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnone. Hampsk€HHOCTh 3nekTpuyeckoro mnois. IIpunHiun



CYyNEPHO3ULINU ANEKTPUUECKUX Toiel. JIMHUKU HanpsKEHHOCTU SJIEKTPUYECKOTO
oJIsl.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [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.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

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 ¢ paznuunvix cpedax

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 JDxoyns—Jlenna. MomHoCTh
AIEKTPUUECKOTO TOKA.

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

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  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.

DONeKTpUYeCcKuid TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



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

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

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTDb COIIPOTHUBIICHHSI LUJIUHIAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB 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 TOKA 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, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, 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 TEN, XKUAKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, JJIEKTPOJWUTHYECKAs IUCCOLMALMA,
rajgbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJIb30BAHHE 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, AJIEKTPOCTATUYECKAs 3alllMTa, 3a3eMJICHUE DJIEKTPONpPUOOpPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpeamera «®Pu3nka» Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBanus (06a30BbI YPOBEHb) JOJKHO 00ECIEUUTh JOCTHXKEHHUE CIIEIYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE PE3yJIbTAaThl OCBOEHUS Y4eOHOTo npeaMera «Pu3nKay JAO0KHBI
OTpakaTb TOTOBHOCTh M CHOCOOHOCTh OOYyYaromuxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTALIUW, TMO3UTUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOLIUX
TPaJULIUOHHBIM IEHHOCTSM POCCHUHCKOTO OOIIeCTBa, pacIIUpPEHUE KU3HEHHOTO
ONBITA U OMbITA JACATEIBHOCTH B IPOLIECCE peaM3alMd OCHOBHBIX HaIIPaBJICHUMN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(OPMUPOBAHHOCTH IPAKIAHCKON MO3ULMHU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUNUCKOI0 OOLIECTBa;

OPUHATHE  TPAAUIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHHUCTUYECKHX U
JEMOKPATUYECKNX LIEHHOCTEN;

TOTOBHOCTb BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
o0I11ecTBa, y4aCTBOBaTh B CAMOYTIPaBJICHUH B 00pa30BaTEIbHON OpraHu3ally;

YMEHHE B3aMMOJECUCTBOBATH C COLIMAIIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
uX QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU ESTEIBHOCTH;

2)IaTpMOTHYECKOT0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;



IIEHHOCTHOE OTHOIICHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHIKEHUSIM
POCCHICKUX YIEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3)1yX0BHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPHUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4)3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsl SCTETUKY HAY4YHOT'O TBOPYECTBA,
npucyIiero pu3n4eckon Hayke;

S)Tpy0BOro BOCIIMTAHMS:

UHTEpPEC K Pa3IUYHBIM cdepaMm MnpodhecCHOHANbHONU JESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOMN M TEXHUKON, YMEHHE COBEPIIAaTh OCOZHAHHBINA BHIOOP
Oyayieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC T1JIAHBI;

TOTOBHOCThH U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(bU3UKY HA TIPOTSHKEHNUN BCEH JKU3HM,

6)3K0,10r149eCKOro BOCIIUTAHMS

c(hOpPMHPOBAHHOCTh JKOJIOTHUYECKONW KYJNbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakKTepa KOJOTHUECKHUX MPOOIeMm;

IJTAHUPOBAHUE M OCYIIECTBIICHUE JIECTBUM B OKPY>KAIOIIEH CpeJie HA OCHOBE
3HAHMS 1IeJIel YCTOMYMBOTO Pa3BUTHS YETIOBEYECTBRA,;

pacUIMpeHne OMbITa JIEITeIbHOCTH DSKOJOTUYECKOW HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PHU3UKe;

7)IeHHOCTH HAYYHOI'O IMO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IIpoOIlecCe
U3ydeHus:  (QU3WKA ~ OCYIIECTBIATH  MPOCKTHYID H  HCCIEAOBATEIBCKYIO
NEeATeTLHOCTh MHIUBUIYATBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJoruyeckue 1eMcTBUA:
CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEAEsATh eI ACATEIBHOCTH, 33JaBaTh IMApPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMSI,;



BBISIBJIAIT  3aKOHOMEPHOCTM W MPOTHUBOPEUMST B  PacCMaTpUBAEMbIX
bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LM, OLIEHUBATh PUCKHU MOCIEACTBUI AEATEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

BJIAJETh HAy4YHOW TEPMHUHOJIOTHEH, KIIIOYEBBIMH IMOHATUAMH W METOJaMU
buznueckoil HayKu;

BJIa/IETh HaBbIKAMHU Y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHON AESITENbHOCTU
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY MOUCKY
METO/IOB peuIeHusl 3a1ay (U3MYECKOro COJEpKaHUs, NPUMEHEHHUIO Pa3IuYHbIX
METO/IOB [TO3HAHHS;

BJIAJETh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEPHIpETalUd, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX YUYEOHBIX
CUTyalUsX, B TOM YHUCJIE IPU CO3JaHUH YY€OHBIX IPOEKTOB B 00JIacTH (PU3UKH;

BBISIBJISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBa
CBOUX YTBEPKJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHaJIM3UpPOBaTh TMOJYYECHHbIE B XOAE PEUICHUS 3aJlaud  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
NEeSATEeILHOCTH, B TOM YHCIIC TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTh 3HaHUA 10 (HU3MKE B MIPAKTUYECKYIO OOJIACTh
KU3ZHEIEATEIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTe;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OpUrHHAIbHBIC MTOAXObI U PEIICHMUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUSI.

Pabora ¢ unpopmanmeii:

BJIAJ€Th HABBIKAMHU MOJyYeHUS MH(POpManuu (PU3MUECKOTO COIAEPIKAHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBJIATh IIOMCK, aHAJM3,
CUCTEMATHU3AIMIO U HWHTEPIPETAIui0 MHPOPMAIMKU PA3IUYHBIX BHUIOB U (HOpM
MPEJCTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;



UCIIONIb30BaTh  CpPEeACTBa HMH(OPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJOTHI B PEIICHHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3ajady C CcoONIOAEHHEM TpeOOBAaHUM JPrOHOMHKHM, TEXHUKH O€30MaCHOCTH,
TUTHEHBbI, pecypcocOepexeHus, TPaBOBBIX W  OTUYECKUX HOPM, HOPM
nH(popMaIIMoOHHOM 6€301aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MUECKOTO COJCpXKAHUS B Pa3IMYHBIX (opMarax c
yu€TOM HazHayeHUsI HHPOPMAIUH U LEJICBOU ayAUTOPHUH, BHIOMpAs ONTUMAIBHYIO
¢dbopMy npeacTaBICHUS U BU3yaTH3alIHH.

KoMMyHuKaTHBHBIE YHHBePcaIbHble YueOHbIe JeliCTBUS:

OCYIIECTBIATh OOIIEHWE Ha Yypokax (U3UKK U BO BHE-YPOUHOU
NeSITeTbHOCTH;

pacro3HaBaThb MPEANOCHUIKM  KOH(IMKTHBIX CHUTyallud M cMsr4arb
KOH(JIUKTBI;

pa3BEPHYTO M JIOTHYHO H3JIaraThb CBOIO TOYKY 3PEHHS C HCIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB;

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboThI;

BBIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaKJIOTO YJieHa KOJUICKTHBA,

OpPUHUMATh 1€  COBMECTHOM  JIEATENbHOCTH, OpPraHHU30BBIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpenenatb pojid ¢ YYETOM MHEHMH YYacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OILICHMBAaTh Ka4yeCTBO CBOETO BKJIAJa W KaXJAOTO yJaCcTHHUKAa KOMaHIbI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejaraTb HOBBIE TPOEKTHI, OLEHUBAThb HAEH C TO3UIHMH HOBU3HBHI,
OPUTHHATBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBISTh TMO3UTHUBHOE CTPATETUYECKOE TOBEAECHUE B Pa3IHMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBJISATh MO3HABATEIBHYIO JEATEIbHOCTh B 00JacTU
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOATENIbHO COCTABJISITh IUJIAH PEIICHUs] PACUETHBIX M KayeCTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUM;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;



pacIIMpsTh pAMKH Y4€OHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEIITOYTCHUI;

JienaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUpOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTh 32 PEIICHHUC;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;,

crioco0cTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO JPYAWIMKA B 00JacTH
(bU3UKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYAIlMsIM, BHOCUTh KOPPEKTHUBBI B JESATEIHHOCTH,
OILICHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISIM;

BJIQJIeTh HaBBIKAMH  [IO3HABAaTENbHOH  pediiekcMH  Kak  OCO3HAHUSA
COBEpIIAEMBbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB M
OCHOBAaHUII;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLICHKU CUTYyalluu, BEIOOpa BEPHOTO
perieHus;

YMETh OIICHWBATh PHUCKHM W CBOEBPEMCHHO IPUHUMATH PEIICHUS 10 WX
CHIKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX IIPH aHAINU3E pe3yIbTaTOB
NEeSTEeITbHOCTH;

MPUHUMATh ce0sl, IOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TP aHAINU3E pe3yIbTaTOB
NEeATEeTLHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mpornecce gocTiKeHUsS JTUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOTPAMMBI
mo ¢u3MKe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIEHBIN WHTEJUICKT, TIPEAMOJIar oA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUs, BKJIFOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTUPOBATBCI K
HMOIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOUYAIOIICH CTPEMIICHUE K JOCTIKCHHIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOINIEH CTIOCOOHOCTh MOHUMATh AMOIIMOHATEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;



COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BHICTPANBaTh OTHOLIECHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISTh MHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konny oOyuenus B 10 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUINA:

JIEMOHCTPUPOBATh HA MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU W
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIFOACH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MO/Ieei:
MaTepHuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTcu€Ta, abCOMIOTHO TBEPIOE TEIIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHHS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsij PU PEIIeHUH (PU3NYECKUX 3a/1aY;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIAPHO-KUHETUYECKOW TECOPHUM CTPOEHMs BEIECTBA U
IEKTPOAUHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  IIPAMOJIMHEHHOE
JBUKEHUE, CBOOOJHOE IMaJeHUE TeJ, ABMKEHUE [0 OKPYKHOCTH, WHEpLUS,
B3auUMOJIeHCcTBUE Tel, U dy3usi, OPOYHOBCKOE JIBHXKEHUE, CTPOCHUE KUIKOCTEH
U TBEPJBIX TeJN, U3MEHEHNE 00BbEMA Tell IPU HArpeBaHUU (OXJIaKIECHUH ), TEIIOBOE
paBHOBECHE, HCIIAPEHUE, KOHICHCALMs, IUIABJICHUE, KPUCTAUIM3allys, KUIICHUE,
BJI&KHOCTH BO3/lyXd, OBBIIIEHUE TaBJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM
COCylle, CBSI3b MEXAY IMapaMeTpaMu COCTOSIHMS Tra3a B  HM30IpPOLECCaX,
ANEKTpU3aLUs TEJl, B3aUMOJEHCTBUE 3apsI0B;

OINKCHIBATh MEXAHUYECKOE JBUKEHHE, HCIOJIb3Yys (DU3MUYECKHE BEIUYUHBL:
KOOpAMHATa, IyTh, I[EPEMELIEHUEe, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIIA,
VMMITYJIbC T€JIa, KUHETUYECKasl dHEprus, MOTEHUHAIbHAS JSHEPIUs, MEXaHU4YECKas
paboTa, MexaHW4YecKass MOIIHOCTh; NpPH ONUCAHWU NPABUIBHO TPaKTOBATh
(Gu3NYeCKUi CMBICH HCIHOJB3YEMBIX BEJIWYUH, WX OOO3HAUEHUS U EIUHUIIbI,
HaXoAUTh (HOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEITUUYHUHY C JPYTUMHU
BEJINYMHAMU;

ONMCBHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIONBb3ysl (U3MYECKME BEIMYMHBI: JaBJ€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKash DHEPIus XaOTHYECKOIO0 JIBM)KEHHUS MOJIEKYJ, CPEIHEKBaApaTUYHAas
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI 3HEprus, padbora rasa,
KO3 (PUIIMEHT TMONEe3HOTO JAEWCTBUS TEIUIOBOTO JIBUTATeNsl; NpPU ONUCAHUU
NpaBUIBHO TPaKTOBaTh (U3MUECKUI CMBICT MCHOJIb3YEMbIX BEJIWYMH, HUX
00O3HAaYeHUsT W EAUHMIIBI, HaXOAuTh (GOPMYJbl, CBA3BIBAIOIIME JIAHHYIO
(pM3MUECKYIO BEIMUUHY C APYTUMHU BEINYNHAM;



OMHCHIBATH N3YUYCHHBIC AICKTPUIECKHNE CBOMCTBA BEIIECTBA U DJICKTPUICCKUE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PHU3NYECKUE BETUUYMHBI AJIEKTPHUUCCKUIN 3apsi,
AIEKTPUUECKOE TOJIe, HAMPSHKEHHOCTD TOJISI, MIOTEHIINAN, Pa3HOCTh MOTCHIIUAJIOB,;
IpU ONHUCAHWM TPABUIIBHO TPaKTOBAaTh (PU3MYECKUIA CMBICT HCIHOJIb3YyEMbIX
BEJIMYMH, MX OOO3HAUYEHMS] M EJIMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JTAHHYI0 (PM3UYECKYIO BEJTMYHHY C IPYTHUMH BEIHYNHAMH,

aHANMM3UPOBATh (PU3UUYECKHUE TMPOIECCHI U SBIICHUS, UCIOJB3YysS (PU3HUECKHE
3aKOHBI U MIPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpAHEHUsI MEXaHMYECKOW DHEpPruH, 3aKOH COXpPaHEHUs HMITYJIbCa,
OPUHIMI CYNEPIO3UIIMA CHJI, TPUHIUMI PABHOMPABUS WHEPLHAIBHBIX CHUCTEM
oTCcuéTa, MOJICKYISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHUS BEIIEeCTBAa, Ta30BbHIE
3aKOHBI, CBSA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBMKCHHUS MOJICKY C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
AJIEKTPUUECKOro 3apsina, 3akoH KynoHa, mHpudTOM pas3nuyarh CIOBECHYIO
(GOpMYITHMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BHIPAKECHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAHUS B
MOBCEHEBHOM JKU3HU;

BEITIOJIHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TMIPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIICCTBJIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh  3aBUCUMOCTH  MEXKIY  (PU3NYECKUMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3yIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BU/JIe TAOJIUIT ¥ TPpa(pUKOB, A€TIaTh BEIBOABI IO pe3yjIbTaTaM MCCIICIOBaHNUS,

coOJII01aTh MpaBmiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUN HCCIEAOBAHUMN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCITIOJIB3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a9u
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOAUMBIE I €€ PEIICHHs, TPOBOJINUTh PACUYEThI M OIICHUBATH PEATHHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

pelIaTh KAYECTBEHHBIC 33/1a4M: BBICTPAUBATh JIOTUYECKHA HEMMPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHHI C ONMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKkue BICHUS;

UCIOJB30BaTh  MpPU  pPEIIEHMHM  y4eOHBIX  3a/Jlad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA TOWCKA, CTPYKTYPHPOBAHUS, HHTEPIIPETAITUN
U TIPE/ICTABJICHUS YYEOHOW U Hay4YHO-TIOMYJISIPHON MHGPOPMAIIMH, MTOTYYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(OPMAIHIO;

MPUBOJUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYXKAIOIIEr0 MHpPa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpallleHuH ¢ IPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JJIsI COXPAHEHUS 30POBbSI U COOIIOJICHUSI HOPM SKOJOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B Tpynmne C BHIIOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAHUPOBATh PadOTy TPYMIBI, PAMOHAIBHO pAaCHpENeNsiTh OOSI3aHHOCTH U
IJIAHUPOBATh JECATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIINbBI B PEIICHUE paccMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU HU
TEXHOJIOTUH, B MPAKTUYECKON NEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh W €IUHCTBO
(bu3MYeCcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECYHBIA UCTOUYHUK CBETA, SIACpPHAs
MOJIE/Ib aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sifpa MpU PEHICHUH (PU3UIECKUX
3a1ay;

pacrno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAsS] TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE AEHUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHUuTOB, JJICKTPOMArHUTHAs WHAYKLMS, JIE€MCTBUE MAarHUTHOTO TOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUHUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHHUE,
uHTephepeHus, audpakuus W TOJMSpU3alus CBETa, JUCHEPCHUsl CBETa,
dboTtoanekTpudeckuii 3pdext (poTod3ddheKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE



JMHEWYAaTOro CHeKTpa aroMa BOJOPOJia, €CTECTBEHHAass W HCKYCCTBEHHAas
PaIMOaKTUBHOCTB;

OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  PA3IUYHBIX  Cpel) |
AJIIEKTPOMArHUTHBIE $SIBJIEHUS (TIPOLECCHI), MCHOJB3Yysd (U3UYECKUE BEIMYMHBIL:
ANEKTPUUYECKUIN 3apsijl, CUJIa TOKa, JIEKTPUUYECKOE HAMPSKEHUE, IICKTPUUECKOE
COTPOTHUBJICHUE, PA3HOCTH MOTEHITMAIOB, JJICKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MOJisA, cwia Ammepa, cuna JlopeHia, MHIYKTHBHOCTb
KAaTYIIKW, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ W YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij M Cuila TOKa B MpoIecce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJIeOaHWUH, (OKYCHOE paCCTOSHUE W
ONTHYECKAs CUJIa JIMH3BI, MPU ONHUCAHWHA TPABUIHHO TPAKTOBATH (PU3MUECKHMA
CMBICII HCIIOJIb3YEMBIX BEIMYMH, HMX OO0O3HAUYeHHs U EJAWHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;

OMHUCHIBATh HW3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, HCIOIb3YS
dbu3nyecKkre BETUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTU U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHMS M €IUHUIBI, YKa3blBaThb (POPMYJIBI,
CBSI3bIBAIONIME JAHHYI0 (U3UYECKYIO BEJIMYMHY C JAPYTUMU BEJIMYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHATM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIBb3Ys (PU3MUECKHE
3aKOHbI ¥ MPUHLUIBL 3aKOH OMa, 3aKOHBI TIOCJIEI0OBATENILHOTO U Mapaji€IbHOIO
COCOMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH BIEKTPOMArHUTHOU
WHYKIINH, 3aKOH TPSMOJUHEHMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHHa g Gortorddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS MMITYJIbCA, 3aKOH COXPAHEHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHUsI MAacCOBOI0 4uCia, mocrynartel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHHUMOCTH;

ONpENIENIATh HANIPABICHHE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh M OIKCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJb30BAHUEM IMPSIMBIX M KOCBEHHBIX W3MEPEHUW: MNpHU 3TOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,



coOuparh YCTaHOBKY M3 MPEIJIOKEHHOTO O0OpYyIOBaHUS, MPOBOAUTH OMBIT U
(dbopMynupOBaTh BHIBOJBI;

OCYILIECTBIATH MPSMBbIE U KOCBEHHBIE U3MEPEHUsI (PU3NUECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSIMBIX  M3MEPEHMI: TMpPU OSTOM KOHCTPYHMPOBATh YCTaHOBKY, (DUKCHpOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUAE TaOIUIl U
rpaduKoB, JAeaTh BEIBOABI MO pe3yjIbTaTaM UCCIIEeI0BAHNUS;

coOJII0/1aTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEACHUU HUCCIEIOBaHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JEATEIbHOCTH C MCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U J1TA0OPATOPHOIO
000opy1I0BaHUS;

pemarh pacu€THble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJIENbIo,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIUYHUHBI U (HOPMYIIbL,
HEOOXOAUMbIE NJisi €€ PEIICHUs, TPOBOAUTh PAcCUYEThl M OLICHUBATh PEaJIbHOCTb
MOJIy4YEHHOTr0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIE 3aJaUi: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
LEMOYKY pPACCYXKACHUN C OMOpPOM Ha H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuznyeckue SBICHUS,

UCIOJB30BaTh  MpPU  pPEIIEHUH  y4uyeOHBIX  3aJady  COBpPEMEHHBIE
UH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEICTABJICHUS YYCOHOW W HAYYHO-TIOMYJISIPHON MHGOPMAIINH, TTOTYYECHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATH TPHUHIMIIBI JEHCTBUS MAaIWH, NPUOOPOB W TEXHHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacHOr0 UCMOJIb30BaHUS B MOBCEIHEBHON
KU3HH,

PUBOIUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE MPOILIECCOB OKPYKAIOIIETO MHpa, B PA3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHUH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHHUS 30POBbS M COOJIOJEHUS HOPM SKOJOTUYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;

paboTaTb B TIpymme C BBIMOJIHEHUEM pA3JMYHBIX COLHUAIBHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPYyNNbl, PaLMOHAIBHO pACHpPEleisTh OOS3aHHOCTU U
MJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYaIMsIX, aJICKBATHO OIICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnvecTBouyacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U
(undposbie)
n/n TEMIIPOrpaMMBbl Bcero Koutpoabsnublepaborsl  I[IpakTnueckuepadoTsl

o0pa3oBaTebHbIEPECYPChI

Paznen 1. OU3UKA U METO/JAbI HAYYHOTI'O IIO3HAHUA

11 ®u3uKa 1 METOAbI HAYYHOT'O 5 bubnuorexa [JOK
' HO3HAHUS https://m.edso0o.ru/7f41bf72
Hroromnopazaeny 2
Paznen 2.MEXAHUKA
bubmuorexa [JOK
2.1 K
HHeMaTiia > https://m.edso00.ru/7f41bf72
bu6mmoreka [IOK
2.2 7 1 4
Jlunaka https://m.edsoo0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBICOXPAHEHUS] B MEXAHHUKE 6 1 1 https://m.edsoo.ru/7fA1bf72
Hroronopasznery 18

Paznen 3.MOJIEKYJ/IAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBIMOJIEKYJISIPHO- 9 bubmuorexa [JOK
' KHHETHYECKOUTEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1 1
3 OCHOBEITEPMOMHAMITKH 0 https://m.edso0o.ru/7f41bf72
33 ArperaTtHble COCTOSIHUS 5 bubnuoreka [IOK
' BeniecTBa. Pa3oBbie MEPEXOIBI https://m.edso00.ru/7f41bf72

Uroronopazneny 24



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Paznen 4.9JIEKTPOAUHAMUKA

bu6mmoreka [IOK
41 DueKTpoCTatitia 10 https://m.eds00.ru/7f41bf72
42 [ToCcTOAHHBIN NEKTPUUECKUI 12 bubnnoreka [JOK
' TOK. TOKM B pa3JIMuHbIX Cpeax https://m.edsoo.ru/7f41bf72
Hroromnopazaeny 22
PezepBHOeBpems 2
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

HOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne KosaunyecTBouacoB
Haranzy JIeKTPOHHBbIeNU(PPOBHIEOOPA30OB
n  Temaypoka Bce KonTpoabHbl IIpakTHyecku
YeHust aTeJibHbIepeCcypChl
/ ero  epaboThI epaboThI
n
Nucrpykrax no Th. ®dusuka —
Hayka o npupoje. Hayunbie MeTobl
MMO3HAHUS OKPYKAOIIETO MHUpA.
1 Po ec (E) ?{mxn B ’ 1 bubmoreia OK
JIb U MECTO (pu
. https://m.edsoo.ru/ff0c32e2
(hopMHUPOBaHHHM COBPEMEHHOM
HAy4YHOU KapTUHBI MUDA, B
MPAKTUYECKON JEATEIbHOCTH JIIOIEU
MexaHn4ecKkoe ABMKEHHUE.
OTHOCHTEIHFHOCTh MEXaHHIECKOTO
5 n - 1 bu6mmoreka [IOK
BHOKCHUS. M
AABIDKE epeMett ’ https://m.edsoo.ru/ff0c3508
CKOpOCTb, yCKOpeHne PaBHOMepHOE
MPSIMOJIMHENHOE JIB)KEHHE
bu6mmoreka [IOK
3 TOBasAMarHOCTUKanopu3nKe 1 1
Craproasin © ¢ https://m.edsoo.ru/ff0c3620
4 PaBHOYyCKOpEHHOENPSIMOJIMHENHOET 1 bubnnorexa [JOK
BU)KEHUE https://m.edsoo.ru/ff0c372e
CBoOoaHoe majieHre. Y CKopeHue bubmuorexa [JOK
5 1
CcBOOOIHOTO ITaCHNA https://m.edsoo.ru/ff0c39cc
Wuctpykrax no Th. JlaboparopHas
6 pabota "M3ydueHne qBUKECHUS Tea, 1 1
OpOIIEHHOTO TOPU30HTAIHHO"



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

KpuBosnHelHOE ABUXKEHUE.
JIBr>KeHUE MaTepUaIbHOM TOUKH IO

bubmuoreka [JOK

7 . A Tb.
ORPYHHOCTH.  WHCTPYRTWR 10 https://m.edsoo.ru/ff0c3ada
JlabopaTopHas pabora "N3yueHue
JIBH>KEHUS TeJa 10 OKPYXKHOCTH"
IIpuHLIUII OTHOCUTENIBHOCTH
8 lNanunes. MaepuuanbHble CUCTEMBI Bubmmorexa LIOK
) puu https://m.edsoo.ru/ffOc3be8
orcyera. [lepBeiiizakonHeroTOHA
Macca tena. Cuia. [lpunnun
9 cylnepno3uuuu cui. Bropoit 3akox bubmmorexa [JOK
yrep - STOP . https://m.edsoo.ru/ffOc3be8
HproTona nist MaTepuanbHOM TOUKH
Tperuii 3akon HerotoHa njis bubnunoreka [JOK
10
MaTepUalbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cumia
11 ket bubnuorexa [JOK
) https://m.edsoo.ru/ffoc3d00
[IepBasgkocMUUECKaAsICKOPOCTh
Cuna ynpyroctu. 3akoH ['yka. Bec
1p ~ Tema. Nuctpykrax no Th. bubnuorexa [JOK
Jlaboparopnas pabota "U3mepenue https://m.edsoo.ru/ff0c3e18
KECTKOCTHU IIPYKUHBI"
Cuna tpenus. Koadpduument
TpeHus. Cuiia COpOTUBIEHUS PU
13 JIBIKECHUU Tela B JKUIKOCTHU UJIN bu6mmorekxa [OK
raze JlabopaTopHas pabota https://m.edsoo.ru/ff0c3f76
"N3mepenue kodppuimenTa TpeHus
CKOJIbXeHUs"
[TocTynarenbHOE U BpalareabHOe
o P HI" bubnuorexa [JOK
14 = nBuxeHHe abCOTIOTHO TBEPAOTO

Tena. MoMmenTcmibl. Ilimeuocuiel.

https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

VYcioBuspaBHOBECUSATBEPIOTOTENA

15

16

17

18

Nmnynbc maTepuanbHOM TOUYKH,
CHUCTEMBbI MaTepUATIbHBIX TOYCK.
Nmmnynbe cuiibl. 3aK0H COXpaHEHUs
UMITyJbca. PeakTuBHOEIBIKEHUE

PaboTa 1 MOIITHOCTH CHJIBI.
Kunernueckast sHeprust
MaTepHaIbHON TOUKH.
TeopeMaoON3MEHEHUMKUHETUUECKO
W SHEepruu

[ToTeHnanpHas SHEPTHSL.
[ToTenuuanpHas SHEPTUsl YIPYro
nepopMHUPOBaHHON NIPYKUHBIL.
[ToTennmanpHassdHEPTUATENABOINUZU
MMOBEPXHOCTU3EMITH

Wuctpykrax no Th. JlaboparopHas
pabota «/ccrenoBanue cBs3U
paboOTHI CHITBI C UBMEHEHUEM
MEXaHWYECKOM DHEPIUN Tela Ha
IIpUMepe PacTSKEHHs] pE3UHOBOTO
KIyTa»

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

bubmuoreka [JOK
https://m.edsoo.ru/ffOc461a

19

ITorennuanabHBIE U
HenoTeHIanbHble CUIbl. CBSI3b
paboThl HEMOTEHITUATBHBIX CHUJI C
H3MeHEeHNEM MeXaHHYeCKOHU
SHEPIUU CUCTEMBI TEIL.
3aKOHCOXpPaHEHUSIMEXAHUUECKOU
SHEpPruu

bu6mmorekxa [OK
https://m.edsoo.ru/ff0c478c

20

KontponbHas paboTa mo teme

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

«Kunematuka. Jlunamuka. 3aKoHbI
COXpaHEHUs B MEXAHUKE

https://m.edsoo.ru/ff0c4b74

21

AHanu3 KOHTPOJIBHON pabOTHI U
KOppEeKU s 3HaHUI
"Kunemaruka./lunamuka. 3akoHbI
coxpaHeHus."
OCHOBHBIETIONIOKEHUSMOJIEKYIISIPHO
-KUHETHYECKOUTEOPHUH.
Bbpoynosckoensmwxkenue. uddysus

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep JBHKECHUS U
B3aHMMOJICHCTBHS YaCTHUI] BEIISCTBA.
Mojenu cTpoeHus ra3os,
YKUJIKOCTEN U TBEPJBIX TEll

23

24

25

Macca monekyn. Konuuecto
BemiectBa. [locTostHHas ABoraapo

TeruoBoe paBHOBeCHE.
Temneparypa u e€ usmMepeHue.
[Tkamaremnepatypllienscust

WUneanbusrii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

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

26

AOcoiroTHas TeMIIepaTypa Kak Mepa
CpeaHEeN KHHETUYECKON SHEPTUU
JBHKEHUS MOJIEKYJL.
YpaBHeHuneMeneneena-
Knaneiipona

bu6mmorekxa [OK
https://m.edsoo.ru/ff0c511e

27

28

3akon/lanmbpToHa. ["a30BBIC3aKOHBI

Wuctpykrax no Th. JlaboparopHas
pabota «MccnenoBanue



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

3aBUCUMOCTH MEXy ITapaMeTpamu
COCTOSIHMS Pa3pEKEHHOIO ras3a»

I/Isonpoueccm B HACAJIbHOM ra3sc€ u

bu6mmoreka [JOK

29 uX rpauueckoe MpeacTaBIecHIe https://m.edsoo.ru/ff0c570e
BuyTpennss sueprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 CIIOCOOBI €€ M3MECHCHUS. bubmuorexa [JOK
KonnuectBorennors! u padoTa. https://m.edso0.ru/ff0c5952
BHyTpeHHAA2HEPrUsA0THOATOMHOTO
ujeabHOrorasa

bubmuorexa [JOK

31 Bugsrremionepeaay https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTb BEILIECTBA.

32 KonmuectBo T€NNOTHI NpH bubnuoreka [JOK
TerIonepeaye. https://m.edsoo.ru/ff0c5c36
AnmabaTHeIMTIIpOIIECC

33 IlepBslii 3aKOH TEPMOAMHAMUKY U bub6nuorexa [IOK
€ro IIPUMEHEHNE K U30MpolLeccaM https://m.edsoo.ru/ffOc5efc
Heob6paTumocTs mporeccoB B

34 an/Ip(I))L[e. Bropoit I;alItIOH Bubnuorexa LIOK

https://m.edso0.ru/ff0c6230
TEPMOIUHAMUKHI

35 [Tpunun nevictBus u KI1/] bu6mmorekxa [OK
TEIIOBOM MalllMHbI https://m.edsoo.ru/ff0c600a

36 Iluxn Kapno u ero KIT/I

37 DKOJIOTHYECKHETTPOOIEMBITEIIIOIHE
preTuKu

38 O6o0maromuii ypok bubnmnoreka [JOK

«Monexymnspaas ¢uszrka. OCHOBBI

https://m.edsoo.ru/ff0c6938



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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

TCPMOAUHAMUKUN»

KonTponbhas pabota no teme

bu6mmoreka [JOK

M .
39 «Monexynapras pusnia https://m.edsoo.ru/ff0c6a50
OCHOBBITEPMOAMHAMUKID)
AHanM3 KOHTPOJIBHOU paboTHI 1
Koppekius 3HaHui "MounekysapHas
40 (bHI;I;IKaHOCHOBBI TEPMO I/IH&?\I/II/IIE)I/I" bubmorexa HOK
) pMOAL i https://m.edsoo.ru/ff0c63b6
[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue u kunenue
AOCOJIFOTHASI 1 OTHOCUTEIIbHAS
41 BIIAJKHOCTh BO3]IyXa bubmorera [JOK
. Ayxa. https://m.edsoo.ru/ff0c64d8
Hacermennsriinap
Teépnoe Teno. Kpucramimyeckue u
amopdHbIe Teaa. AHU3OTPOIHS
42 CBOWCTB KpuCTaioB. Kujakue bubmorexa HOK
P F AR https://m.edsoo.ru/ff0c65f0
KPHUCTAILJIBL.
CoBpeMeHHbIeMaTepUalIbl
[TnaBneHue U KpuCTaIU3AITHUA.
43 VY nenbHas Tennlf)Ta HJIaBJIe}I;II/I}I bubmorexa [JOK
A ’ https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmorexa [IOK
4 Yy 0
PABHEHHETEILIOBOrObaanca https://m.edsoo0.ru/ff0c6820
OnexTpusanus Tea. DIeKTPUISCKUN
45 | 3aps TpI[BaILI/I a DJIEKT I/IZIG):CKI/IX bubmmorexa [OK
PAL. A p https://m.edsoo.ru/ff0c6bcc
3apsI0B
[IpoBOAHMKH, TUAIEKTPUKH U
PORBAREES & P Butmmorexa [OK
46  TOMYNPOBOTHUKHU. 3aKOH

COXpaHEHHS JIEKTPHUECKOTO 3apsiia

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

47

BsaumopeiictBue 3aps10B. 3aKOH
Kynona. TodeuHsblil 2JIeKTpUUYECKUI
3aps

bubmuoreka [JOK
https://m.edsoo.ru/ffOc6ce4

48

Hanpsyk€HHOCTB IIEKTPUYECKOro
nosst. [IpuHnmn cynepnosuuuu
3JIEKTPUYECKHUX ITOJEH.
JIMHUMHANIPSKEHHOCTH

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

49

50

51

52

53

54

Pabota cuit aIeKTpOCTaTHIECKOTO
noist. Ilorenmnuain.
PazHocThroTEHIINATIOB

HpOBO,I[HI/IKI/I H JUDJICKTPUKHU B
QJICKTPOCTATHUYCCKOM II0JIC.
I[I/IBJIGKTpI/I‘IGCKaSIHpOHI/IIIaeMOCTL

OnexrpoémkocTs. Konnencarop

ONEKTPOEMKOCTH INIOCKOTO
KOHJIEHCATOpa. DHEeprus
3apsHKEHHOI0 KOHAEHCaTopa

[IpuHIMIT NENCTBUS U IPUMEHEHUE
KOH/JIEHCAaTOPOB, KOIMPOBAIBHOTO
amnmnapara, CTpyHHOro npuHTepa.
DneKTpocTaTHUeCcKas3alluTa.
3a3eMIIeHUEIIEKTPOTTPUOOPOB

DNEeKTPUYECKUI TOK, YCIOBHS €T0
cyuiectBoBaHus. [10CTOSHHBIN TOK.
Cuna Toka. Hanpsixenue.
ConpoTuBieHue.
3akonOMaIsTydacTKarenu

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6f00

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7018

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126

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

55

[TocnenoBarenbHOE, MapaJIEIBHOE,



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

CMEILIAaHHOE COEIMHEHNE
npoBoAHKUKOB. JlaboparopHaspaboTa
«M3yueHnecMeniaHHOrOCOe AMHEHU ST
PE3UCTOPOBY

56

Pabora 1 MoIHOCTH
AIEKTPUUYECKOTO TOKA.
3akon/lxoynsa-JIenna

bubmuoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

3akon OMa 11 MOJTHOM
(3aMKHYTOM) 3JIEKTPUUECKOM IIETIH.
Kopotkoe 3ambikaHue.
Jlaboparopnas padota «3mepenue
OJ1C ucToyHUKa TOKA U €T0
BHYTPEHHETO COIPOTUBICHUS

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

58

DneKTpOHHAas IPOBOJAUMOCTD
TBEPJIBIX METAIJIOB. 3aBUCUMOCTD
COIIPOTHBIICHUS] METAJIJIOB OT
Temnepatypbl. CBepXIpOBOAUMOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

60

61

62

DNEeKTpUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB

ITomynpoBOIHUKH, UX COOCTBEHHAS
Y IPUMECHAsl IPOBOANMOCTD.
CaoiicTBap—Nn-niepexoa.
[TonynpoBOIHUKOBBIEIPUOOPHI
DNEKTPUUECKUH TOK B pacTBOpPax U
pacruiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKASTUCCOLIUALIH.
DnekTponn3

DNEeKTPUUECKU TOK B Ta3ax.
CaMOCTOSTEIBHBIN U

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

HECaMOCTOSTENbHBIA pa3psl.
Momnnawus. I1na3zma

DneKkTpudeckue npudopsl U

YCTPOMCTBA U UX IIPAKTUYECKOE bubnuorexa [IOK
63 1
IIPUMEHEHUE. https://m.edsoo.ru/ffOc84ae
[TpaBunarexHUKHOE30MaCHOCTH
64 O600marmuiypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMHKAY https://m.edsoo.ru/ffOc86fc
KontponbHas paboTa mo teme
65 «Qnekrpocraruka. [locrosHHbIN 1 bubnmoreka [JOK
3JeKTpudecKuil Tok. Toku B https://m.edsoo.ru/ff0c88be
Pa3IMYHBIX Cpeaax»
AHaM3 KOHTPOJIBHOM pabOoThI
66 [ToBTOpEHME TEMBI «3aKOHBI 1 bubmmorexa [IOK
p https://m.edsoo.ru/ff0c8a8a
COXPaHEHUS»
bu6mmorexa [IOK
67 | IloBTOpEeHHETEMBI «T'a30BBIE3AKOHBI» 1 https://m.edsoo.ru/ffOc8c56
bu6mmoreka [IOK
68 1
OcHOBHBICTIOHATHAKYPCAPH3HICH https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA
®dusuka, 10 knacc/ Maxumes I'.5., byxosues b.b., Corckuit H.H. ox
penaknueii [TapdenteeBoit H.A., AknronepHoe o6mecTBo «M3marenscTBo
«IIpocBenieHue»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[Ipuka3 MunucrepcTBa npocsemenus Poccurickon @enepanuu ot 23
HOs10pst 2022 1. Ne 1014 «O0 yTBepxkneHun enepaibHoi 00pa3oBaTeIbHON
MIPOTPaMMBbI CpETHETO O0IIEro 00pa3oBaHUs» (3aperucTpupoBaH B MuHiocTe
Poccum 22.12.2022, Ne 71763)
http://publication.pravo.gov.ru/Document/View/0001202212220051

[Tpuka3z MunuctepctBa PO ot 21.09.2022 Ne 858 «O06 yTBepkaeHUH
denepanbHOro nepeuHs y4eOHUKOB, TOMYIIEHHBIX K UCTIOJIb30BAHUIO TIPH
peanu3alyy UMEIOIIUX TOCYIapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTEeIbHBIX
IPOrpaMM HavyalIbHOTO OOIIEro, OCHOBHOT'O OOIIIETO, CPEHETr0 00IIEero
00pa3oBaHMs OPraHU3aUSIMHU, OCYLIECTBISIONLYI0 00pa30BaTEIbHYIO
NEATEIbHOCTh U YCTAHOBJICHUS TIPEACIIBHOTO CPOKA MCIOIB30BaHUS
MCKIIFOUEHHBIX YYEOHUKOBY
http://publication.pravo.gov.ru/Document/View/0001202211010045

[Tpuka3z MunuctepctBa PO ot 21.09.2022 Ne 8§58 «O0 yTBepKaeHUH
dbenepaabHOTO MEepeyHs Y4eOHUKOB, TOMYIIEHHBIX K UCIIOJIB30BAHUIO MPHU
peanu3aly UMEIOIIUX TOCYIapCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTEIbHbIX
IPOrpaMM Ha4aJIbHOTO 00IIEero, OCHOBHOTO OOIIIETO, CPEHETO 00IIEero
0o0pa3oBaHMs OPraHU3AIUSIMHU, OCYIIECTBISIONIYI0 00pa30BaTEeIbHYIO
NEATEIbHOCTh U YCTAHOBJICHUS TIPEACIBHOTO CPOKA UCIIOIb30BaHUS
UCKJTFOUCHHBIX YYCOHUKOBY
http://publication.pravo.gov.ru/Document/View/0001202211010045

[Tucemo Munnpocsemenus: Poccun ot 13.01.2023 N 03-49 "O
HaIpaBJICHUH METOJMYECKUX peKOMeHaanuil" (BMecTe ¢ "MeToandecKuMu
PEKOMEHAIUSAMU 10 CUCTEME OIIEHKH JTOCTHXKEHUS 00yJaroIMMUCS
IJIAHUPYEMBIX PE3YJbTaTOB OCBOCHHS IIPOrpaMM HA4aJIbHOTO OOIIIEro,
OCHOBHOTO OOIIIETO U CPEAHErO 00IIEeTo
obpaszopanwus")https://www.consultant.ru/document/cons_doc LAW 437977/5
cf79887c976305356e003624bda43f99ab7e4dc/

Konnenmst npenogaBanus yaeOHoro npenmera «Ous3nka B
o0pa3oBaTeIbHBIX OpraHu3anusiax Pd
https://docs.edu.gov.ru/document/60b620e25e4db7214971¢c16f6b813b0d/down
load/2676/



http://publication.pravo.gov.ru/Document/View/0001202212220051
http://publication.pravo.gov.ru/Document/View/0001202211010045
http://publication.pravo.gov.ru/Document/View/0001202211010045
https://www.consultant.ru/document/cons_doc_LAW_437977/5cf79887c976305356e003624bda43f99ab7e4dc/
https://www.consultant.ru/document/cons_doc_LAW_437977/5cf79887c976305356e003624bda43f99ab7e4dc/
https://docs.edu.gov.ru/document/60b620e25e4db7214971c16f6b813b0d/download/2676/
https://docs.edu.gov.ru/document/60b620e25e4db7214971c16f6b813b0d/download/2676/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka I{OK https://m.edsoo.ru

«Knacc!nas ¢pusuka» as modo3HaTenbHbIX: https://class-
fizika.narod.ru/

Enunas kosutekius nudpoBbIx 00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/

Oo0pazoBarenbHas colpaiibHas ceTh https://nsportal.ru/

Poccuiickas anextponnas mkona https://resh.edu.ru



https://m.edsoo.ru/
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