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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUU M TpeOOBaHMWIl K pe3yjbTaTaM
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10—11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusim GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIETM U3Y4YEHHUs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETO
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

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 HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — CHCTEMOOOpa3yIoIui
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME W AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €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
NOJIOKEH pAX UACH, KOTOpPbIE MOXXHO paccMaTpHBaTh KakK IPUHLMIBI €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 eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan 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
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
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 (DU3MUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (PM3UKU PEealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMMA CMHCOK YUEHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm 3ToM  oOecreynBaeTCs  OBJIAJCHUC
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 1711 pacyE€THBIX 3a/a4 MPUOPUTETOM SIBISIFOTCS 33Jla4yd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3nesnoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIIOTCA 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIEUeHUI0 Y4YeOHOTo Ipolecca 0a30BbIi ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OO0OpYAOBAaHWE JJIS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

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

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECTedrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHMueckue KOMILIEKTHI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX 1a00paTOpUil.

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

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO/JIE TMO3HaHUs U (HOPMUPOBAHHE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHUs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMupoBaHHE YMEHUH OOBSCHATH SBJICHHUS C HCIOJIb30BAHHEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

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

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce U3y4eHus Kypca GU3MKU Ha ypOBHE CpeHEro o01ero oopa3oBaHus:



e TMpHOOpETEeHHWE  CUCTEMBI  3HAHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NIeCcKor MOJEINH, aJIEKBAaTHON YCIOBUSIM 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
¢u3nYeCKUX SKCIIEPUMEHTOB, aHalW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus otBoautrcs B 10 kmacce — 68 wyacoB (2 yaca B HEJENIO).
[Ipennaraemerii B mporpamMme 1o (u3uKe TMepedeHb JadopaTOPHBIX 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

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

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

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

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U MepeMelIeHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

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

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBanue NBMKEHUMN C UCIIOIB30BAHUEM 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 saxcnepumenm, nabopamopuvie pabomul

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, PABHOU HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HbrotoHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoii 3akon Herotona
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, cKkoiibxeHus1, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CuJIBI OTHOCUTENIBHO OCH BpauleHus. Ilmeuo cumel. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

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 JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



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

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3axonvl coxpaneHus 6 mexaHuKe

NMnynbc MaTtepualibHOM 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
KUHETUYECKOUN YHEPTUMU.

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

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHUJI C W3MEHEHUEM MEXAHWYECKOW SHEPTrUM CUCTEMBI TEJ.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

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.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrtep IBUXKEHUS U
B3aUMOJECHUCTBUS 4YacTULl BellecTBa. Moaenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHHEe MeHnaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U CTIOCcO0bI €€ n3mMeHeHus. KonnuecTBo TemioTel U pabota. BHyTpeHH:s
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanusi SHEpPruM B TEIUIOBBIX MamuHax. KoadduimeHT moae3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



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

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja 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 anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonl

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

TBépnoe Teno. Kpucramnmmueckue u amopdubie Teraa. AHU30TPOIHUS 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 MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, 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
OnekTpu3anusi Tel. ODJEKTpUYecKHil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe nosie. Hampsok€HHOCTh  3nekTpuueckoro mnoiisd.  [IpuHoumn



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
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, KOMMUPOBAJIbHBIN anmapar, CTPyHHBINA 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
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3axon Oma 1 OJTHOM (3aMKHYTOM) anieKTpuueckoi renu. KopoTkoe 3ambikaHue.

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

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

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



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOIHUKOBBIIN TNO/I, TaJbBAaHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

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

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

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

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

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIIMU Ha OCHU KOOPJIUHAT, CII0KEHNE BEKTOPOB.

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

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajgbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpHAlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpenmera «Pu3nka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (06a30BbI YPOBEHb) JOJKHO 00ECIEUUTh JOCTHXKEHHUE CIIEIYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE PEe3yJIbTaThl OCBOEHUS Y4eOHOTO npeaMera « PU3nKa» JTOJIKHBI
OTpakaTb TOTOBHOCTh M CHOCOOHOCTh OOYyYaromuxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTALIUN, TMO3UTUBHBIX BHYTPEHHUX  YyOEXKIEHHUH, COOTBETCTBYIOIIHUX
TPaJULMOHHBIM IEHHOCTSAM POCCHUHCKOTO OOIIeCTBa, pPacIIMPEHUE >KU3HEHHOIO
ONBITA U OMbITA JACATEIBHOCTH B IPOLIECCE peaM3alMd OCHOBHBIX HaIIPaBJICHUMN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

Cc(OPMUPOBAHHOCTH IPAKIAHCKON MO3ULIMK 00YYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUNUCKOr0 OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHHUCTUYECKHX U
JEMOKPATUYECKNX LIEHHOCTEN;

TOTOBHOCTb BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
o0I1ecTBa, y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHu3allly;

YMEHHE B3aMMOJEUCTBOBATH C COLIMAIIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
uX QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU ESTEIBHOCTH;

2) NATPHOTHYECKOTO BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;



IIEHHOCTHOE OTHOIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCHICKUX YIEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUYECKOTO 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) 3CTEeTHYECKOr0 BOCIIMTAHHSA:

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

5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpPEC K Pa3IUYHBIM cdepaMm MnpodhecCHOHANbHONU JESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyayieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC T1JIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(bU3UKY HA TIPOTSHKEHNUN BCEH JKU3HM,

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

c(OpPMHPOBAHHOCTh JKOJIOTMYECKOW KYJIbTYPhl, OCO3HaHHE TIJI00aIBHOTO
XapakTepa dKOJOTUIECKUX MPOoOIeM;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE ICMCTBUI B OKPYKAIOIIEH Cpe/ie Ha OCHOBE
3HAHMS 1IeJIel YCTOMYMBOTO Pa3BUTHS YETIOBEYECTBRA,;

pacUIMpEeHUE OMbITa JEATeIbHOCTH OSKOJOTUYECKON HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PHU3UKe;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IIpoOIlecCe
U3ydeHus: (QU3MKA  OCYIIECTBISATH  IMPOCKTHYID M HCCIEI0BATEIBCKYIO
NEeATeTLHOCTh MHIUBUIYATBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJoruyeckue 1eMcTBUA:
CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeAEsATh ILEIU ACATEIBHOCTH, 3aJaBaTh IMApAMETPbl U KPUTEPUU HX
JIOCTHIKCHMSI,;



BBISIBJIAIT  3aKOHOMEPHOCTH W NPOTHUBOPEUYMS B  PacCMATPUBAEMBIX
(U3NYECKUX SIBICHUSAX;

pa3palaThiBaTh IUIaH pEIICHHUA MPOOJIEMBbI C YYETOM aHaIU3a UMEIOIIUXCS
MaTepUAJIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESTEIILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTAaTOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBHSX PEAIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

BJIAJETh HAy4YHOW TEPMUHOJOTUEH, KIIFOUEBBIMH MHOHATHUSMU M METOJAMH
buznueckoil HayKu;

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

BJIAJETh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAllY, MPEeoO0pa3OBaHUI0 M NPUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsX, B TOM YHUCJIE IPU CO3JaHUH YY€OHBIX IPOEKTOB B 00JIacTH (PU3UKH;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ PpEIICHUs, HaXOAUTh APTyMEHTHl IJid JOKa3aTelbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHUsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJayd B 00pa30BATEIbHOMN
NeSITEIbBHOCTH, B TOM YUCJIE TIPU U3YYEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTh 3HaHUA 10 (HU3MKE B MIPAKTUYECKYIO OOJIACTh
KU3HEIEATEeIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUA U3 Pa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTh OPUTMHAIBHBIE TOAXObI U PEILICHHUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

Pabora ¢ unpopmanmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (HU3HUECKOTO COAECPKaHUS U3
VUCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOATEJIBHO OCYIIECTBIATh ITOMCK, aHaJu3,
CHUCTEMAaTH3allMI0 ¥ HWHTEPIPETalni0 MHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
IIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;



UCIIONB30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTH B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3allMOHHBIX
3ajady C CcoONIOAEHHEM TpeOOBAaHUM JPrOHOMHKHM, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECYpCOCOCpEKCHHs, TMPABOBBIX M  OTHYECKUX HOPM, HOPM
nH(popMaIIMoOHHOM 6€301aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOTO COACpX aHUS B pas3IHYHBIX (opMaTax ¢
yu€TOM HazHadeHHs] THPOPMAIIMU U LIETICBOU ayJUTOPHH, BRIOUPAs ONTUMATbHYIO
dbopMy MpeAcTaBICHUS U BU3yaTu3alliu.

KoMMyHuKaTHBHBIE YHHBePcaIbHble YueOHbIe JeliCTBUS:

OCYILIECTBIAThH OOIICHUE HA YpOKax (PM3UKH U BO BHEYPOUHOI 1€ATEIHHOCTH;

pacro3HaBaTh NPEANOCHUIKM  KOH(MDJIMKTHBIX CUTyallui W CMsr4dathb
KOH(JIUKTHI;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W HCIIOJB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaJIbHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX AEMCTBHM € y4éToM OOLIMX
WHTEPECOB M BO3MOKHOCTEN Ka)KJOTO WIEHA KOJUIEKTUBA;

OPUHUMATh II€Td  COBMECTHOM  JEATENbHOCTH, OPTaHW30BHIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTb poid ¢ y4€TOM MHEHMH y4YaCcTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM pabOThI;

OILICHWBAaTh KAauyeCTBO CBOEro BKJIaJa M KaXKIOTO yYaCTHHKA KOMaHIBl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE IPOEKThI, OLEHUBaTh HAEH C TMO3UIUH HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBISTh TMO3UTHUBHOE CTPATETHYECKOE TMOBEJACHHE B Pa3IUYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBeEpcaJbHbIE YieOHbIe NeicTBUSA
Camoopranusanus:

CaMOCTOSITENTHO OCYIIECTBIISATh MO3HABATENBHYIO JESATEILHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HOpMyIHpOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOSATEIILHO COCTABJISITh TUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aj]a4, MJIaH BBIOJIHEHUS MTPAKTUIECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUH;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlHsM;

pacIIMPATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEOYTCHHUI;



JienaTth OCO3HAHHBIA BBIOOp, AapryMEHTHUPOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTh 32 PEIICHUE;

OIICHUBATh PHOOPETEHHBIN OTIBIT;

crioco0cTBOBaTh (DOPMHUPOBAHUIO W TPOSIBICHUIO J3PYIUIMU B 00JacTH
(bU3HKY, TOCTOSIHHO MOBBINIATH CBOM 00pa30BaTENBHBIN U KYJIbTYPHBI YPOBCHB.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, BHOCUTHh KOPPEKTHUBBI B NESTECIHHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISIM;

BJIQJIeTh  HaBBIKAMU  [IO3HABAaTENbHOH  pediiekcuu  Kak  OCO3HAHHUSA
COBEpIIIAEMBIX JEHCTBHH M MBICIUTENBHBIX MPOIECCOB, WX pE3YJIbTaTOB W
OCHOBAHHUII;

WCITOJIB30BaTh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIluH, BEIOOpa BEPHOTO
perieHus;

YMETh OIIEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEUICHUS IO HUX
CHIKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHaIHW3e pPe3yJbTaToOB
NEeATEeITLHOCTH;

MPUHUMATh ce0sl, IOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apTryMEHTBl APYrHMX TMpPH aHalM3e pe3yiIbTaToB
NEeATETLHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B npornecce nocTwkeHUs JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS MPOTPAMMBbI
mo ¢u3MKe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIIEHCTBYETCS AMOIMOHATLHBIN UHTEJICKT, MIPEANoIararonmii
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CTOCOOHOCTh ITOHUMATh CBOE YMOIIMOHATILHOEC
COCTOSIHUE, BUJCTh HAMpPABIIECHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CeEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aIanTHUPOBATBCI K
AYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIISATH THOKOCTH, OBITh OTKPBITBIM HOBOMY,

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
ycrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIMOHATBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIHBIX HABBIKOB, BKITIOYAIOIINUX CIIOCOOHOCTH BHICTPAUBATH OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.



HPEAMETHBIE PE3YJIBTATBI

K konny oOyuenus B 10 kiacce mnpeameTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUINA:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YUYEHHBIX (U3MUECKUX MO/JIEei:
MaTepHuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTcu€Ta, abCOIIOTHO TBEPIOE TEIIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsij IPU PEIICHUH (PU3NYECKUX 3a/1aY;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIPHO-KUHETUYECKOW TEOPUM CTPOCHHS BEIIECTBA U
IEKTPOJUHAMUKHN:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  IPSIMOJIMHEWHOE
JBUKEHUE, CBOOOJHOE TMAJIEHUE TeJ, IBUWKEHUE M0 OKPY>KHOCTH, HHEPIHS,
B3auMOJIeHcTBUE Tell, U dy3usi, OPOYHOBCKOE JIBHXKEHUE, CTPOCHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJl IIPU HArPEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPECHHE, KOHICHCALMS, IUIABJIEHUE, KPUCTAILIM3AalUs, KUIICHUE,
BJIKHOCTh BO3/lyXa, OBBIIICHUE TABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS Tra3a B  HM30IpPOLECCaXx,
ANEKTpU3aLMs TEJl, B3aUMOJEHCTBUE 3apsI0B;

ONKCHIBATh MEXAHUYECKOE JBIKEHUE, UCIIONB3Ys (DU3MUYECKUE BEITUYMHBI:
KOOpAMHATA, IIyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOpPEHHME, Mmacca Teja, Cuia,
VMMITYJIbC T€JIa, KUHETUYECKasl dHEprus, NMOTCHUHAIbHAS JSHEPIUs, MEXaHW4YECKas
paboTa, MexaHW4YecKass MOIIHOCTh; NPH ONUCAHWU NPABUIBHO TPaKTOBATh
(GuU3MYECKUl CMBICT HMCHOJIb3YEMbIX BEJIMYMH, WX OO0O3HAUEHUS W E€IWHULIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE NAHHYIO (DU3UYECKYIO BEIUYHHY C JPYTUMU
BEJINYMHAMU;

ONMUCBHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJNI M TEIUIOBBIE SIBICHUS,
UCIONb3ysl (PU3MYECKHME BEJIMYMHBI: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi SHEPrus XaOTUYECKOrO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUUHAas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSs JHEprusi, pabora rasa,
KOO (PUIIMEHT TMONEe3HOTO JCUCTBHUS TEIUIOBOTO JBUTATENsl; TPH ONMUCAHUU
NpaBUIBHO TPaKTOBaTh (U3MUECKUI CMBICT MCHOJIB3YEMbIX BEIWYMH, HUX
00O3HAaYeHUsT W EAUHMIBI, HAXOAUTh (OPMYJIbl, CBS3bIBAIOIIME JaHHYIO
(pU3HUECKYIO BEIMUUHY C JPYTUMHU BEINYNHAM;

ONMCHIBATh U3YUYECHHBIE AIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JIEKTPUUECKUE
ABJIEHUSI (IIPOLIECCHI), UCTIONB3Ys (PU3MUYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUYECKOE T0JIE, HANPSHKEHHOCTD IMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
Ipy ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3MYECKUA CMBICT HCHOJIb3YyEMbIX



BEITMYMH, WX OOO3HAYCHMS] W €IWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAaHHYI0 (M3UYECKYIO BEJTUYHHY C IPYTHUMH BEIHUYNHAMH,

aHAM3UPOBAaTh (PU3HUYECKHE MPOIECChI U SBIICHUS, UCIONB3Yys (U3HUECKHE
3aKOHBI U MIPUHIMIBL: 3aKOH BcemupHoro Tsarorerus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUsI MEXaHMYECKOW DHEpPruH, 3aKOH COXpPaHEHUs HMITYJIbCa,
MPUHITUN CYTEPIIO3UIIMA CHJI, TIPUHITUIT PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTCcuéTa, MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHHS BEIIECTBA, Ta30BHIC
3aKOHBI, CBA3b CPEIHEW KMHETHYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOJIIOTHON TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUUECKOro 3apsifa, 3akoH KylloHa, MpU ATOM pa3inyaTh CIOBECHYIO
(bOpMYITHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKECHHUE W yCIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JCHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; paziuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BEITIOJTHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TIPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
bopMyIUpOBaThH BBIBOBI,

OCYIICCTBIIATH MPSMbIC M KOCBEHHBIC M3MEPCHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3yIbTAThl IMOTYYCHHOW 3aBUCHUMOCTH (DM3UYECKUX BEIMYUH B
BU/JIe TaOJIUIl U TPpaUKOB, J€NIaTh BEIBOBI IO pe3yjIbTaTaM MCCIIEeI0BAHNUS,

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIEIOBATEILCKOH W IMPOCKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCIOJNIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOMMMBIC NI €€ PEIICHHS, TPOBOAUTH PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
IEMOYKY PACCYXKIEHUN C OMOpOM Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS;



UCIIONBb30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJa4  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIPEJCTAaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSIpHON MHGOpMAIUH, MOTYYCHHON U3
Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOTY4aeMyI0 HH(OPMALINIO;

IPUBOJUTH IPUMEPHI BKJIAJJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOLECCOB OKPYKAIIIET0O MHUpPA, B pPAa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW JKU3HU
Ui obecrieyeHus: 0€30M1acHOCTH MIPU OOpalleHnH ¢ MpUOOpaMy U TEXHUUYECKUMU
yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpyHIl€ C BBIINOJHEHUEM PA3JIUYHBIX COLHUAJIBHBIX POJEH,
IUIAHUPOBaTh pabOTy TPyHNbl, PAaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IIJJAHUPOBATH JCATEILHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaudecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB u uudgposbie
Ne /i P Konrpoubnbie | IIpakruyeckue (1icpp )
TeM MPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padéoTbI patéoTbI
pecypchl
Pazgen 1. ®PUZUKA U METO/IbI HAYYHOI'O IO3HAHUASA
11 du3nKa U METOAbl HAYYHOT'O 5 bubmoreka [JOK
' IIO3HAHUS https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 5 Bubumorexa LIOK
' https://m.edsoo.ru/7f41bf72
bu6moreka IJOK
2.2 7
Aumamitka https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXpAHEHUS B 6 1 1 butmoreka [JOK
' MEXaHHUKE https://m.edsoo.ru/7f41bf72
Htoro no pazaeny 18
Pazgen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMO/IMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 butmoreka [JOK

KUHETUYECKOU TEOPUU

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

bubmoreka [JOK

32 OCHOBBI TEPMOHHAMHKH 10 https://m.edsoo.ru/7f41bf72
5 | Ao
' N ' https://m.edsoo.ru/7f41bf72
MepEX0/Ibl
Wroro no pazaeny 24
Pazgea 4. JJIEKTPOANUHAMUKA
bubmoreka IIOK
4.1 10
IeKTpOCTATHKA https://m.edsoo.ru/7f41bf72
s HOOCT’?;IHHblf/'I Z;IGKTpI/I‘IGCKHﬁ ” Bubmmorexa [JOK
: TOK. TOKH B WYHBIX
pasi https://m.edsoo.ru/7f41bf72
cpenax
Wroro no pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOITPAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KosuyecTBo 4acoB Jlata JeKTpoHHbIe HN(POBbIE
Tema ypoka Konrpoabnsie | IIpakTudeckune o0pa3oBaTe/bHbIE
n/m Bcero U3Y4YEeHUS
padoThI padoTbI pecypchl
du3uka — HayKa o
1 npupone. Hayunsie 1 bubmuoreka [JOK
METOJIBI TO3HAHUS https://m.edsoo.ru/ff0c32e2
OKPY’KaIOLIEro MUpa
Ponb u Mecto (pusuku
B (hopMUpOBAHUU
COBPEMEHHOW HAYYHOU bu6moreka [JOK
2 1
KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU
NESITENbHOCTH JIFOJIEN
Mexanuueckoe
JBH>KCHUE.
5| wemmecroro | 1L bimorera LIOK
https://m.edsoo.ru/ff0c3508
JIBHDKCHUS.
ITepemenienue,
CKOPOCTh, YCKOPEHHUE



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

PaBHOMepHOE

MPSIMOJIMHEUHOE bubmioreia LIOK

P https://m.edsoo.ru/ff0c3620
JIBUKECHUE
P
Paprioyeropertios uGmorexa LIOK

P https://m.edsoo.ru/ff0c372e
JOBUKCHUE

CB0OOIHOE TTaJICHHUE.
Yckopenue
CBOOOJIHOTO TaJICHUS

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

KpuBonuneitHoe
JBI>KEHUE. J[BUkKEHNE
MaTepUAIbHON TOYKH
0 OKPY>KHOCTH

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

[TpuHIMIT
OTHOCHUTEJIbHOCTH
["anuies.
NuepunanbHbie
CUCTEMBI OTCYETA.
[lepBblii 3aK0H
HeroTona

bubmoteka [IOK
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna.
[TpuHIMIT
CyHEepIIO3ULIAN CUIL.
Bropoii 3axkoH
Hrrorona s

bu6moreka [JOK
https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

MaTepHaHLHOﬁ TOYKH

Tperuii 3aKkoH

10 Hetotona juis bu6moreka [JOK
https://m.edsoo.ru/ffOc3be8

MaTepUaJIbHBIX TOUEK
3aKOH BCEMUPHOTO

11 TaroreHus. Cumna bubmmorexa [JOK
TsokecTH. [lepBas https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh

12 Cuiia ynpyrocru. bubmoreka [JOK
3akon ['yka. Bec Tema https://m.edsoo.ru/ff0c3el8
Cwuita TpeHus.
Kosddumnuent tpenus.

13 Cnng)(i)ongTanpeHHﬂ bubamorexa LOK

https://m.edsoo.ru/ffOc3f76

IIPY IBMDKCHHUH TEJia B
KUJIKOCTHU WIIH Ta3e
[TocTtynarensHoE M
BpalllaTeJIbHOE
NIBIDKEHNE a0COIIOTHO

14 TBEPJIOTO TENa. bubmuorexa [JOK
MowmenT cunbl. [Inedo https://m.edsoo.ru/ff0c41a6
CWJIBbL. Y CJIOBUSA
paBHOBECUS TBEPAOTO
Tena

15 Nmnynbee bubmuorexa [JOK



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

MaTepHabHOW TOYKH,
CUCTEMBbI
MaTepUaIbHBIX TOUECK.
Nmitynbe cuiibl. 3aKOH
COXpaHEeHHUs

HMITYJIbCA. PeakTtuBHOE

ABHKCHHC

https://m.edsoo.ru/ff0c43d6

16

Pabora 1 MmomHoOCTH
cuibl. Knnetnueckas
DHEPTHS
MaTepUaIbHOW TOUKH.
Teopema 00
M3MEHEHUH
KHHETHYECKON
DHEPTUU

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

17

[ToreHnmanbHas
SHEprusl.
[ToreHumanbHas
SHEPIUsl yIpyro
neopMHUpoBaHHOM
MPY>KUHBI.
[ToreHnmanbHas
DHEPIHs Tejaa BOIU3H
MOBEPXHOCTH 3EMJTN

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461la

18

[HoreHunaanHbIE U

bubmoteka [IOK



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

HEMOTCHIIMAIbHbBIE
cuiibl. CBsi3b paboThI
HEIMOTCHIIMAILHBIX CHUJI
C UIBMCHEHHEM
MeXaHU4YeCKOM
SHEPTUU CUCTEMBI TEI.
3aKOH COXpaHEHUS
MeXaHU4YeCKOM
SHEpPrUun

https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHas pabora
«MccnenoBanue cBA3U
pabOThI CHIIBI C
U3MCHCHUEM
MEXaHUYECKON
DHEPTUU Teja Ha
IPUMEPE PACTSIKEHUS
PE3UHOBOTO KI'yTa»

20

KoHnTtposbHas padota
1o teme «Knunematuka.
JlnHamuka. 3aKOHBI
COXpaHEHHUs B
MEXaHUKE»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJIOKEHUS
MOJIEKYISIPHO-
KUHETUYECKON TEOPHH.

bu6moreka [JOK
https://m.edsoo.ru/ff0c4dc2



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

bpoyHnoBckoe
newkenue. Juddysus

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUSA
Y4aCTHI] BELIECTBA.
Mopnenu ctpoenus
ra3oB, *KHJIKOCTEH U
TBEPABIX TEII

23

Macca MoJIeKyI.

KomxnuecTBo BeniecTna.

[ToctrostnHast ABoraapo

24

TeruioBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. lllkana
temneparyp Llenbcus

25

HUneanpHBIN ra3 B
MKT. OcHoBHOE
ypaBHeHre MKT

bubmoteka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcomroTHas
TeMIleparypa Kak mepa
CpelHeEn
KHHETHUYECKOU
SHEPIUH JABUKEHUS
MOJIEKYJI. Y paBHEHUE
Menpeneena-

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



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

Knanelipona

27

3akoH JlanbTOHA.
["a30BbBIC 3aKOHBI

28

JlabopaTtopHas pabota
«HccnenoBanue
3aBHCHUMOCTH MEXKTY
napaMeTpamu
COCTOSTHHSI
pa3peKEHHOTO Ta3a»

29

N3omnporneccs B
UJICAIbHOM Tra3e U ux
rpaduueckoe
MpECTaBIICHUE

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

30

BuyTpeHnHnss sneprus
TEPMOJIUHAMUYECKOU
CUCTEMBI U CIIOCOOBI €€
W3MEHEHHS.
KonnuecTBo TemnoThI
u pabota. BHyTpeHHss
SHEPTUs
OJIHOATOMHOTO
WJIeaJIbHOTO rasza

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

31

Bunae! Teronepenaun

bu6morexa IJOK
https://m.edsoo.ru/ff0c5¢c36



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

32

Y nenbpHas
TEIJIOEMKOCTD
BeniecTBa. KommuecTBo
TEIUIOTHI IPU
Terionepeaaye.
AnnabaTHBIN Mporece

bu6moreka IJOK
https://m.edsoo.ru/ff0c5¢c36

33

[IepBbIit 3aKkOH
TEPMOJIMHAMUKH U €TO
IIPUMEHEHUE K
u3olpoleccam

bubmoteka [IOK
https://m.edsoo.ru/ff0c5efc

34

HeobGpatumocTs
IIPOLIECCOB B IIPUPOJIE.
Bropoii 3axoH
TEPMOJUHAMUKHU

bubmoteka [IOK
https://m.edsoo.ru/ff0c6230

35

[IpuHIMIT TEUCTBUS U
KIIJI TeruioBoit
MAaIInHbI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c600a

36

[uxn KapHo u ero
KITLJ

37

DKOJOTUYECKHUE
npo0JIeMbl
TETUIOAHEPT € TUKU

38

Oo6o06maromuit ypok
«MounekynsapHas

bu6moreka [JOK
https://m.edsoo.ru/ff0c6938



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

¢buzuka. OCHOBBI
TEPMOTMHAMUKI))

KoutposnbHas pabota
1o Teme

39 «MonekynspHas bubmmorexa LOK
https://m.edsoo.ru/ff0c6a50
buzuka. OCHOBBI
TEPMOTUHAMUKI)
o | mtmremes
https://m.edsoo.ru/ff0c63b6
Hcnapenue u kunexHue
AOcomoTHas U

41 OTHOCHUTEJIbHAS bu6mmoreka [JOK
BJIAKHOCTH BO3JIyXa. https://m.edsoo.ru/ff0c64d8
Hacsimennsii nap
TBEpnmoe teno.

Kpucrannuueckue u
amop(dHble Tena.

42 AHM30TPONUS CBOWCTB bubmuorexa [JOK
KpHcTauioB. XKuukue https://m.edsoo.ru/ff0c65f0
KPUCTAJLIBI.

CoBpeMeHHBIE

MaTepHasbl

Hnapsetine bu6moreka [JOK
43 KpUCTAJUTU3AIS.

VY nenpHAdg TeruioTa

https://m.edsoo.ru/ff0c6708



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

TUTABJICHHSI.
CyOmumanms

ypaBHCHI/Ie TCIIJTIOBOI'O

bubmmoreka [JOK

44 OanaHca https://m.edsoo.ru/ff0c6820
DneKkTpu3aius Tel.

i | ool sapan busmotexa LIOK

https://m.edsoo.ru/ffOc6bcc

ANEKTPUUYECKUX
3apsi0B
[IpoBoHMKH,
JRJIEKTPUKU U

46 IIOJIYTIPOBOAHUKM. bubmuorexa [JOK
3aKOH COXpaHCHHUS https://m.edsoo.ru/ff0c6bcc
AIEKTPUUYECKOTO
3apsna
Bzaumopericteue

47 3apsiioB. 3aKOH bubmoreka [JOK
Kynona. Toueunsrit https://m.edsoo.ru/ff0c6ced
AIEKTPUYECKUH 3apsif
Hanpsxk€aHocTh
AIEKTPUUYECKOTO TIOJIA.

48 [TpuHIMT bu6moreka IJOK
CYIIEPIIO3HUIINN https://m.edsoo.ru/ff0c6df2

AJIEKTPUYECKUX TOJIEH.
Jlnaun



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

HANPSKEHHOCTHU

49

Pabora cun
AIEKTPOCTATUUECKOTO
noud. Ilorennuan.
Pa3noctn
MMOTEHIIMAIOB

bu6moreka [JOK
https://m.edsoo.ru/ff0c6f00

50

[TIpoBogHUKH U
JIUDJICKTPUKH B
BJIEKTPOCTATUUECKOM
ToJIe.
Jwvsnexrpuueckas
MPOHHUIIAEMOCTD

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

51

DJEKTPOEMKOCTb.
Konpgencarop

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

52

DNEeKTPOEMKOCTh
IIJIOCKOTO
KOHJIEHCAaTOpa.
DHeprust 3apsyKEHHOTO
KOHJIEHCAaTopa

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

53

JlabopaTtopHas pabota
"U3zmepenue
DJIEKTPOEMKOCTH
KOHJeHcaTopa"

54

[TpyuHUMIT IEUCTBUA U



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

pUMEHEHUE
KOHJIEHCAaTOPOB,
KOITMPOBAJIBHOTO
amnrapara, CTpyuHOro
pUHTEpA.
DneKkTpocTaTudecKas
3aIInTa. 3a3eMIICHUE
AIIEKTPOIPUOOPOB

55

DIIEKTPUUYECKUM TOK,
YCIIOBUSA €T0
CYyLIECTBOBaHMUS.
ITocTOsIHHBIN TOK.
Cwuna Toka.
Hanpsxenue.
ConpoTusiieHHE.
3axon Oma mis
y4acTKa Lenu

56

ITocnenoBarennHOE,
napajienbHOe,
CMEILIaHHOE
COCIMHEHUE
MPOBOJHUKOB.
JlabopaTtopHas pabora
«3yuenue
CMEIIIaHHOTO

0.5

bu6moreka [JOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c74f0

COCIMHCHUA
PE3UCTOPOB»

57

PaboTa 1 MOIIHOCTE
AIEKTPUYECKOTO TOKA.
3akoH J[xoynsa-Jlenna

bu6moreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 11
MOJTHOM (3aMKHYTOM)
AIEKTPUYECKON LIEMH.
Kopotkoe 3ambikaHue.
JlaGoparopHas paboTa
«M3mepenne D/1C
WCTOYHHUKA TOKA M €TO
BHYTPEHHETO
COTIPOTUBIICHUS

0.5

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

59

DJIEKTpOHHAs
MIPOBOJANUMOCTh
TBEPABIX METAJLIOB.
3aBHCHUMOCTH
COIIPOTHUBIICHUS
METaJJIOB OT
TeMrepaTyphl.
CBepXIIpOBOIUMOCTD

60

DIEKTPUYECKUI TOK B
Bakyyme. CBoiiCTBa
AIIEKTPOHHBIX IMYYKOB



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

61

[ToynpoBOIHUKH, UX
cOOCTBEHHAs U
puUMecHas
MIPOBOJIUMOCT.
CaoiicTBa p—Nn-
nepexozja.
[ToynpoBOTHUKOBBIE
npuodoOpHI

bu6moreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DIEKTPUYECKUN TOK B
pacTBopax u
pacruiaBax
AIEKTPOJIUTOB.
DJEKTPOJIUTHYECKAS
JUCCOLIMAIIHS.
DIJIEKTPOIU3

bubmoteka [IOK
https://m.edsoo.ru/ff0c82ba

63

DIEKTPUYECKUN TOK B
rasax.
CaMOCTOSTEIbHBINA U
HECaMOCTOSTEIIbHBIN
pa3psa. MonHus.
IIna3zma

bubmoteka [IOK
https://m.edsoo.ru/ff0c84ae

64

DJIEKTPUUECKHUE
npuodOpHI U
YCTPOMCTBA U UX
IPaKTUYECKOE

bu6moreka IJOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

npuMmeHeHue. [IpaBuna
TEXHUKHU
0€30MacHOCTH

65

O6o0maronmit ypok
«INEKTPOIUHAMUKAY

bubmoreka [JOK
https://m.edsoo.ru/ff0c88be

66

KoutposnbHas pabota
0 TEME
«IIEKTPOCTATHKA.
[TocTostHHBIN
AIEKTPUUYECKUH TOK.
TokH B pa3inu4HbIX
cpemax»

bubmoteka [IOK
https://m.edsoo.ru/ff0c8a8a

67

Pe3epBHBIN ypOK.
KoHnTtposnbHas padota
10 TeMe
"OnexrpoauHaMuka"

bubmoteka [IOK
https://m.edsoo.ru/ff0c8c56

68

Pe3epBHBIN ypOK.
O6o0mmaronmit ypok
o temaMm 10 kiacca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68



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

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIVISA YYEHUKA

» ®usuka, 10 kimace/ Msikumes I'.51., byxosues b.b., Corckuit H.H. ox
penaknueii [TappentreBoit H.A., Aknmoneproe o61mecTBo «M31aTenbeTBO
«IIpocBenieHue»

PoimkeBuy A.I1. CoopHuk 3anay no ¢pusuke, 10-11 knaccel. M: [IpocBemienue,
2013.

METO/IUYECKHUE MATEPUAJIBI JIS1 YUUTEJIA

PaGouas nporpamma. ABtopsl: I'.SI.Msxkumes, M.A. [lerpoB u3 cobopHuka
"TIporpammel 17151 001I€00pa30BATENBHBIX yupexkaeHui. dusuka.
Actponomus. 7 — 11 ki1 / coct. B.A. KoposuHn, B.A. Opnos. — M.: Jlpoda,
2019

Msxkumes I'.5., Byxosues b.b., Corckuii P.P. ®u3uka 10 kmacc: yueOHUK 11s
obmeoOpa3oBarenbHBIX yupexaeauii. M: [Ipocsemnienue, 2021.

Co6opuuk 3amau o ¢pusuke. 7-9 ki. / CocraButens B. U. Jlykarmk, — 24-¢

3. — M.: [Ipocsemenne, 2010. duszuka — 8.

CamocrosiTenbHbIe U KOHTPOJIbHBIE padoThl. — M.: JIpoda, 2010.

3akoH Poccuiickoit @eneparun ot 29.12.2012 roma Ne273-D3 «O6
oOpazoBanuu B P®» (¢ mocienyronimmMu N3MEHEHUSIMU | TOTIOTHEHUSIMU )
PeivkeBuy A.I1. CoopHuuk 3ama4 o ¢usnke, 10-11 kmaccel. M:

[Ipocsemenue, 2013.



N PPOBBIE OBPASOBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
MHTEPHET

Enunas xomrekmus DOP u LIOP: http://school-collection.edu.ru
http://edcommunity.ru /teachers/

www.standart.ru

caiit «KnaccHas ¢puzuka
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http://www.standart.ru/
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