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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npeactaBieHHbIXx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copmepxanue mporpaMmbl 10 (U3HKE HAMpaBlIeHO Ha (GOPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METallPEAMETHBIM pe3yjbTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

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

TOM YHCJIE IIPEIMETHBIE PE3YIBTATHI IO r0J1aM O0yUEHHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaroriem mupe. IKoabHBIN Kype GU3NKH — CHCTEMOOOpa3yIOmnii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBAMU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa OOydarommxcs, B (OPMUPOBAHHE YMEHUU MPUMEHSTH
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

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



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

Hoes eenepanuzayuu. B COOTBETCTBUU C HEW MaTepuan Kypca (QU3HKH
o0ObeUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBisieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

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

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEJEHHUSA DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMHU Kypca (PU3MKH Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, Uil ONUCAHMUSI E€CTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MNPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (U3NYECKUX BEJIWYUH 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 OJHOr0 pasjena Kypca, TaK W MHTETPUPYS 3HAHUSA M3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpEeIMETHOr0 KaOuHeTa (M3MKM WM B YCJIOBUAX HMHTEIPUPOBAHHOIO KaOMHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMoOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMOHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paTopHOTO O00OPYAOBAHUS JIOJKHBI OBITh IHOCTPOEHBI HA KOMILJIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

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

e (opmMupoBaHue HHTEpeca M CTpEMJIEHUS OOY4YaIOMIMXCA K HAay4YHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

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

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

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

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

JlocTrmxeHne 3TUX Lene o0ecrednBaeTCsl pelIeHHeM CIEeNyIoMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TMpHOOpETEeHHWE  CUCTEMBI  3HAHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DUM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

e OCBOCHHE CIIOCOOOB peELICHUS pAa3IMYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

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

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

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

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus otBoauTcs 170 vacos: B 10 kiacce — 85 vacoB (2,5 yaca B HenENI0),
B 11 kimacce — 85 4dacoB (2,5 yaca B HeJIeliO).

[Ipennaraempiii B mporpamMme Mo (U3MKE TMepeyeHb JabopaTOpHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyueckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

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

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTE.

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  MaTepUAIIBHOW  TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBU>)KECHUE CHAPSIOB, LIEMIHBIE U PEMEHHBIE MTEpEIayu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne aBuxkeHUs Tena, OPOIIEHHOTO TMOJ] yIioM K TOPHU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHUS MEXAY NyTSAMH, HMPOWJICHHBIMU TEJIOM 34
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  otHocutenbHOCTM  ['anmnes.  IlepBbid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

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

3akoH BcemupHoOro TtaroreHus. Cuma Ttsoxectd. llepBas kocmuueckas
CKOpPOCTb.

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

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

CpaBHeHUE CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIBKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



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

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE 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
MOBEPXHOCTHU 3€MJIH.

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

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOUIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapakrep ABUKEHUS WU
B3aUMOJECHCTBUS 4YacTULl BellecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyll. KonnuecTBo BemecTBa. [locTosiHHast ABoraapo.

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



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHHM HACAIbHOTO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpelIHEll KWHETUYECKOM SHEpruu TEIUIOBOrO JBMKEHHMsS dactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30MPOLIECCOB: HM30TEpPMa, 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 JABUKEHUSI.

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, 1abopamophule 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

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

[Tonsitue 006 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.



TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: 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 TpeHUs (BUACOJAEMOHCTPALIMS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

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

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomol

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

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

VYpaBHeHUE TEIIOBOTO OaaHca.

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

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUMU.

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
OnekTpuzanus Ten. OJEKTpUYecKuil 3apsia. JlBa Buaa »IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe 1nose. Hanpsoxk€HHOCTH 3yieKTpuueckoro mnoisd. IIpuHoun



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
oJIsl.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jwusnexktpuyeckasi MPOHULIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, 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 TI0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3meKTpOEMKOCTH 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 COMPOTUBICHUE. Y AENbHOE COMPOTUBJIECHUE BEUIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3axon Oma /1 MOJTHOM (3aMKHYTOM) AJieKTpuueckou 1enu. KopoTkoe 3ambikaHue.

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u MpUMeCcHast POBOJIMMOCTh
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. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wW3MepeHHe JIEKTPOIABWXKYIIEeH Ccuibl. KOpoTkoe 3aMbIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

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

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTUKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBS3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEITUPOBAHNUE, MOJEIIb, U3BMEPEHUE.

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 IMPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHNE BEKTOPOB.

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

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajgbBaHUKA.

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

Texnonoeus: nipeoOpa3oBaHUE JBUKEHUN 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 XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.



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

OcBoenune yueOHOTrO mpeamera «Pu3nkay Ha ypoOBHE cpeaHero oOmero oopasoBanus (6a30BbIM ypOBEHB) TOJDKHO
00eCnevnTh JOCTUKCHHIE CICIYIONINX JTMYHOCTHBIX, METAPEAMETHBIX U TIPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS y4eOHOro npeamera « OU3nKa» JOJKHBI OTpaXkaTh TOTOBHOCTbh M CIIOCOOHOCTH
o0y4aromuxcsi PyKOBOJACTBOBAaThCA C(HOPMUPOBAHHOW BHYTPEHHEM NO3ULIMEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX YOEXJEHUH, COOTBETCTBYIOIIMX TPAJULIUOHHBIM LEHHOCTAM POCCHUICKOTO
oOliecTBa, paclIMpeHUe KU3HEHHOTO OMbITAa U OMbITA JEATEIbHOCTU B IMPOILIECCE PEaU3allid OCHOBHBIX HAINpaBICHUN
BOCIIUTATENBHON NESTENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHMSA:

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

MPUHATUE TPATULIUOHHBIX 00IEYEIOBEYECKUX T'YMAHUCTUUECKUX U JJIEMOKPATHUYECKUX LICHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYI [JEATE€IbHOCTh B MHTEpECAaX TIPakJaHCKOro oOIlecTBa, Y4YacTBOBaTh B
CaMOYTIPaBJIEHWU B 00pa30BaTeIbHON OpraHU3allNY;

YMEHHE B3aUMO/ICHCTBOBATH C COLIMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUH C UX (PYHKUMSIMH U HA3HAUCHHUEM;

TOTOBHOCTBH K TYMaHUTAPHON U BOJIOHTEPCKOMU JAEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOPMHPOBAHHOCTH POCCUMUCKON IPAKIAHCKOW UIEHTUYHOCTH, TATPUOTU3MA;

[EHHOCTHOE OTHOILIEHUE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHMKEHHUSIM POCCHUMCKUX YUEHBIX B 001acTU (DU3UKHU U
TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS:

c(pOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MIOBEICHUS;



CIIOCOOHOCTh OICHMBATH CHUTYaI[MI0 M [PHHAMATh OCO3HAHHBIC PEIICHHs, OPUCHTHUPYACh Ha MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHUCIIE B ICATCIILHOCTH YIEHOTO;

OCO3HaHUE JIMYHOTO BKJIA/Ia B MOCTPOCHUE YCTOHYUBOTO Oy IyIIIEro;

4) 3CTeTHYECKOr0 BOCTIMTAHHUS:

3CTETHYECKOE OTHOIICHHUE K MUPY, BKIIFOUast 3CTETHKY HAyYHOI'O TBOPYECTBA, IPUCYIEro (GU3MUCCKON HayKe;

5) TPpy10BOr0 BOCIIMTAHHUSI:

HHTEPEC K PA3IUIHBIM cepaM IpoPeCcCHOHATBHOMN AeITEIBHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ (PM3UKOW M TEXHUKOM,
yYMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oy yIei Mpodeccuu U peaan30BbIBaTh COOCTBCHHBIC YKU3HCHHBIC ITIaHBI;

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH (DU3HUKU Ha MPOTKCHUN BCCH KU3HHU;

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

chOpPMUPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPBI, OCO3HAHHUE TTI00ATBLHOTO XapakTepa SKOJOTHUSCKHUX MPOOIIeM;

IUTAHUPOBAHKME M OCYIICCTBICHHE ICHCTBHI B OKPY)KAIOIICH Cpejie Ha OCHOBE 3HAHMS IIE€JCH YCTOWYMBOIO Pa3BUTHS
YeJI0OBEUCCTBA;

pacuIMpeHHe OMbITa ACSITEILHOCTH SKOJIOTHICCKON HAITPABICHHOCTH HA OCHOBE MMEIOINXCS 3HAHUH 10 PH3nKe;

7) HEHHOCTH HAYYHOI'O MO3HAHUS

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS (PH3MUECKOM HAYKH;

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

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAIbHbIE Y4eOHbIE 1eiCTBUA

ba3zoBble JJornueckue aelicTBUA:
CaMOCTOATENbHO (POPMYJIMPOBATH U aKTYaIU3UPOBATH MPOOIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPENEIATH LENH AEITENbHOCTH, 3a1aBaTh IapaMETPbl U KPUTEPUU UX JOCTHKECHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PACCMATPUBAEMbIX (PU3UUECKUX SBICHUSIX;



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

BHOCUTH KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEJISIM, OLICHUBATH PHUCKHU
MOCJICACTBUM JI€SATEILHOCTH;

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

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

ba3oBble nccienoBare/bCKue 1eiCTBUA.

BJIaJIETh HAYYHON TEPMHUHOJIOTUEH, KITFOUEBBIMH IMOHITHUSIMU U METOIaMH (PU3UIECKON HAYKH;

BJIaJIeTh HaBBIKAMHU Y4eOHO-UCCIEI0BATEILCKON U MPOEKTHOM JEATeIIbHOCTH B 00J1acTH (DU3UKH, CIIOCOOHOCTBHIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pelieHus 3ajad  (U3UYECKOro COJEpKaHUs, MNPUMEHEHUIO
pPAa3JIUYHBIX METOJIOB MO3HAHUS,

BIIQJICTh BHJAMHU JCATEILHOCTH II0 TOJYYCHHIO HOBOTO 3HAHMS, €ro HWHTEpHpeTaluy, IpeoOpa3oBaHUIO H
IIPUMEHECHHIO B PA3JIMYHBIX YUCOHBIX CUTYAIIUSIX, B TOM YHCJIE TIPH CO3JaHUU YICOHBIX IMTPOCKTOB B 00J1aCTH (PU3HKHU;

BBISIBJISITh IPUUYUHHO-CIIC/ICTBEHHBIE CBSI3U U aKTyaJM3UPOBATh 3aJ1auy, BBIJIBUTATh TUIIOTE3Y €€ pelICHUs], HaXOAUTh
apryMEHTHI JJIsl TOKA3aTENbCTBA CBOMX YTBEPKACHUM, 3a/1aBaTh MapaMETPbl U KPUTEPUU PEIICHUS;

AHAJIN3UPOBATH TOJYYEHHBIE B XOJE PEHICHUS 33aJa4¥ PE3YyJbTaThl, KPUTHUYECKU OLCHHBATH UX JOCTOBEPHOCT,
MIPOrHO3UPOBATHh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33a/ladyd B 00Opa30BaTEIbHOW JEATEILHOCTH, B TOM YHWCJE MPU U3YYCHUU
busuKy;

JlaBaTh OILICHKY HOBBIM CUTYallUsIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;

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

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTe;

BBIJIBUTATh HOBBIC UJIEH, MPE/IJlaraTh OPUTMHAIBHBIC MTOIXO/bI M PEIICHUS;

CTaBUTh NMPOOJIEMBI U 3aJ1a4uH, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pa6ora ¢ undpopmaunmeii:



BJIAJICTh HaBBIKAMH TIOJIyYCHUsS WHGOpMAIUU (PH3UIECKOTO COJECPKAaHUSA M3 HMCTOYHHKOB pPAa3HBIX THIIOB,
CaMOCTOSITEIIEHO OCYIIECTBIIATH IMOMCK, aHAJIN3, CHCTEMATU3AIIMI0 W MHTEPIIPETANIO HHPOPMAITUH PA3IMIHBIX BUIOB H
dbop™m mpeACcTaBICHUS;

OLICHMBATh JJOCTOBEPHOCTH HH()OPMAITHUH;

UCIIOJIB30BaTh CPEICTBA WHGOPMAIMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOTHMH B PpEIICHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX W OPraHU3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpPEeOOBaHWA SPrOHOMHUKH, TEXHUKH O€30ITaCHOCTH,
THUTHEHBI, PECYPCOCOCPEKCHHSI, TPABOBBIX M ATUYCCKUX HOPM, HOPM HH(DOPMAIIMOHHOW OE30IMaCHOCTH;

CO3/1aBaTh TEKCThI (U3MYECKOTO COJMCP)KAHUS B Pa3IUYHBIX (opMarax ¢ y4éTOM HasHaueHUS HHDOpMAIHUHA |
IIEJICBOM ayTUTOPUH, BRIOWpAst ONITUMAIBHYIO0 (pOpMY MTpEICTaBICHUS U BU3yaIH3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHS:

OCYILIECTBIISATH OOIIEHUE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU JESTENbHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(QIUKTHBIX CUTYallMi U CMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTMYHO HU3J1araTh CBOIO TOUYKY 3PEHMS C UCIIOIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIyAJIbHOW PabOTHI;

BBIOMPATh TEMATUKY W METOJIbl COBMECTHBIX ACHCTBUMN C yUETOM OOILIMX UHTEPECOB U BO3MOKHOCTEMN Ka)KIOro 4jieHa
KOJIJIEKTHUBA;

IIPUHUMATD LIEJIM COBMECTHOM AEATEIBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JCHUCTBUA IO €€ NOCTHKEHUIO:
COCTaBJISTh IUIaH JECWCTBU, paclpeAessTh poiu C YYETOM MHEHUM YyYaCTHHKOB, OOCYXJIaTh pe3yJbTaThl COBMECTHOMU
paboThI;

OLICHMBAaTh KAayeCTBO CBOErO BKJaJa M KaXJIOr0 y4YacTHHKA KOMAaHIbl B OOIIMN pe3ylbTaT Mo pa3pabOoTaHHBIM
KPUTEPHUSIM;

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

OCYILECTBIJISITh TMO3UTUBHOE CTPATETMYECKOE TMOBEAEHUE B PA3JWYHBIX CHUTYAlUSAX, HPOSIBIATH TBOPYECTBO H
BOOOpaxkeHue, ObITh UHUIIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeicTBUSA



Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIIATH TO3HABATEIbHYIO JIEATEIBHOCTh B 00JIACTH (PU3UKA M aCTPOHOMHH, BBISBISTH
po6JieMbl, CTaBUTh U POPMYITUPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOATENIbHO COCTABJIATH IJIaH PEIICHUs] PACUETHBIX M KaUYECTBEHHBIX 3aJ1ay, TUIAaH BBIMOJHEHUS MPAKTHUYECKOU
paboThI C YYETOM UMEIOIINXCS PECYpCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANIOYTECHUMH;

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

pacIupsATh paMKH y9eOHOTO MPpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

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

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO SPYAMLIMH B 001acTh (PU3MKH, MOCTOSHHO MOBBILIATH CBOM
00pa3oBaTeNbHbIN U KYJbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH MHTEJIEKT:

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

BJIQ/ICTh HaBBIKAMH T[I03HABATEIBHONW pe(IECKCHU KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBHUM W MBICIHTEIBHBIX
MIPOIIECCOB, UX PE3YJIbTATOB M OCHOBAHUI;

UCTIONIb30BaTh MPUEMBI peIICKCUU JIJIS OLIEHKU CUTYallld, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS TI0 UX CHUKEHUIO;

MPUHUMATh MOTHBBI U apPTYMEHTHI IPYTUX TPU aHATIU3€ PE3YIbTaTOB JICATEIbHOCTH;

MPUHUMATH Ce0sI, TOHMMAsi CBOM HEIOCTATKH M IOCTOMHCTBA;

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

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B npouiecce 1ocTHKEHHS IMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBI 110 (PU3UKE 711 YPOBHS CPEIHETO OOIIEeTOo
oOpa3oBaHMs y 00yUaloIUXCsl COBEPILICHCTBYETCS YMOIIMOHAIBHBIN UHTEIUIEKT, IPEoiararoini ¢hOpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMAaTh CBOE IMOILMOHAIBHOE COCTOSHHE, BUACTH HAMPABICHHS
pa3BUTHSI COOCTBEHHOHN AMOITMOHATILHOM chephl, ObITh YBEPEHHBIM B CEOE;



CaMOPETYJIUPOBAHUSI, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEICHUE,
CIOCOOHOCTH aIaITUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHUSM U TIPOSIBIISITH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKIIOYAIOIICH CTpEMJICHUE K JOCTUKEHUIO LIEJIM U yCHEXY, ONTUMU3M, HHUIIMATUBHOCTb,
yMEHUE JACHCTBOBATh UCXOJSl U3 CBOUX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh TOHMMAaTh 53MOLMOHATBHOE COCTOSIHME JIPYTUX, YYUTHIBaTh €ro Mpu
OCYIIECTBIICHUH OOIIEHHUs, CHOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAILHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAaMBaTh OTHOILICHHS C APYTUMHU JIIOJABMHU, 3a00TUTHCH,
MPOSIBJISITH HHTEPEC U pa3peliaTb KOHQIUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 Kjacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTPaKaTh
c(hOPMUPOBAHHOCTH Y 00YUYAIOIINXCS YMEHUN:

JIEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHMU COBPEMEHHOW HAy4yHOW KapTHUHBI MUpa, B
Pa3BUTUH COBPEMEHHOMN TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIILHOCTH JIIOACH;

YYUTHIBATh TPAHUIIBI PUMEHEHUS U3YUEHHBIX (PU3MUECKUX MOJeNel: MaTepualibHas TOYKa, MHEpIIMaIbHasl CUCTeMa
oTcu€Ta, aOCONIOTHO TBEPJOE TENO, MACATBHBIN a3, MOJEIH CTPOCHHS Ta30B, KHIAKOCTEH M TBEPABIX TEJ, TOUYCUHBIH
AJIEKTPUUYECKUH 3apsii MPU pellieHUH PU3NUECKUX 3a/1a4;

pacro3HaBath (pusznueckue siBaeHUs (MPOILECChl) U OOBSCHATh UX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJEKYJISPHO-
KUHETUYECKOW TEOPUU CTPOCHHUSI BEUIECTBA W JJIEKTPOJAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJIUHEUHOE
JBIDKEHWE, CBOOOTHOE MaICHUE Tel, IBIXKCHHE 110 OKPY>KHOCTH, HHEPIIUS, B3auMoaecTBue Tei, nuddysus, OpoyHOBCKOE
JBI)KCHUE, CTPOCHUE KUJIKOCTEH M TBEPJIBIX TeJ, U3MEHEHHE OoO0béMa Tel MPU HarpeBaHUU (OXJIAKJICHHH), TEIJIOBOE
paBHOBECHE, HCMApeHHE, KOHJCHCAIMs, IUIaBJICHUE, KPUCTA/UIM3AlUs, KUIICHUE, BJIAXXHOCTb BO3/yXa, IOBBIIICHHUE
JIABJICHHS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXIY MapaMeTpaMH COCTOSIHHS ra3a B H30Ipolleccax,
AIIEKTpU3aUs TeJl, B3aUMOJECHCTBHE 3apsI0B;

OMHCHIBATh MEXAHWYECKOE [BIDKCHUE, HCTOJB3Yyd (U3UYECKHUE BEIMYMHBI: KOOpJWHATA, IyTh, IEpPEMEIICHUE,
CKOpPOCTh, YCKOpPEHHE, Macca Tena, CHila, UMIYJIbC TeJla, KHHETUYECKasi SHEPIrus, MOTEHIIMAIbHAS SHEPrus, MeXaHUYecKas



paboTa, MexaHHMYECKasi MOIIHOCTh; TIPU OMUCAHUM MPABUJIBHO TPAKTOBATh (PM3MUECKUN CMBICT MCTOIb3YEMbIX BEIUYUH,
uX O00O03HAYEHUS W €IUHHULBI, HAXOAUTh (POPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYUHY C JIPYTHMH
BEITUIMHAMU;

OIKCHIBaTh U3YYCHHBIC TETUIOBBIC CBOMCTBA TEJ W TEIJIOBHIE SBJICHUS, UCTIONB3YS (DU3UYECKHUE BEIIMUUHBI: 1aBIICHUE
raza, TemIrepaTrypa, CpeaHsIsl KHHeTUIeCKash YHEPTUsl Xa0TUIECKOTO JIBIKEHUS MOJICKYJ, CpEIHEKBaIpaTHIHAsI CKOPOCTh
MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, padbora raza, KOI(PQGUIUEHT MOJE3HOTO ICHCTBHS TEIUIOBOTO
JBUTATENS; TPU ONUCAHUU TPABUIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOJB3YEMbIX BEIMYWH, UX OOO3HAUCHUS H
CIMHUIIBI, HAXOUTh (DOPMYJIbI, CBSI3bIBAIOIIME JAaHHYIO (PU3HUECKYIO BEJIMUUHY C IPYTUMHU BEIMYMHAM;

OINKCHIBaTh M3yYEHHBIE SJEKTPUUECKHUE CBOMCTBA BELIECTBA M 3JIEKTPUUECKHUE SBIICHUS (IPOLECCHI), HCIONb3YS
(¢u3znyecKkue BEIMYUHBL BJIEKTPUUYECKUN 3apsijl, AJIEKTPUYECKOE I0JIe, HANpsHKEHHOCTh MOJIs, MOTEHIHUal, pPa3HOCTh
MOTEHIIMAJIOB; TIPU ONKCAHUU MPABWIBHO TPAKTOBaTh (PM3MUECKUN CMBICH MCHOIB3YEMBIX BEIUYHMH, UX 00O3HAYCHHS U
eIMHUIIBI;, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3MYECKYIO BETUYUHY C IPYTUMH BEIMIMHAMU;

aHaJIM3UPOBATh (PU3NUYECKUE MPOILIECCHI U SBJICHUS, UCTIONb3Ys (PU3NUECKUe 3aKOHBI U MIPUHIIMIIBL: 3aKOH BCEMUPHOTO
tarotenus, |, Il u Il 3akonsl HproTOHA, 3aK0H COXpaHEHHMS MEXaHWYECKOM SHEPruH, 3aKOH COXPAaHCHHS HMITYJIbCa,
NPUHLIUAT CYTEPHO3UIMN CHJI, TPUHIUI PABHOIMPABUS WHEPLUHUATBHBIX CHCTEM OTCU€Ta, MOJEKYJISIPHO-KUHETHUECKYIO
TEOPHUIO CTPOSHUS BEIIECTBA, FA30BbIC 3aKOHBI, CBSI3b CPEIHEH KWHETHUYECKOW YHEPTHH TEIJIOBOTO JABM)KCHHUS MOJIEKYJ C
aOCOIIOTHON TeMIIepaTypol, EPBBIN 3aKOH TEPMOJANHAMUKH, 3aKOH COXPaHEHHS dJIEKTPUUECKOro 3apsiia, 3akoH Kynona,
IpU 9TOM Ppa3INyaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYE€CKOE BBIPAKEHUE M YCJIOBHS (TpaHUIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPHUHIIMIIBI ACHCTBHS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3nnyarh YCIOBHS UX
0€30I1acHOTO UCIIOJIb30BAHUS B IOBCEAHEBHOM KU3HH,

BBITMOJHATh 3KCIEPUMEHTHI MO0 HMCCIEA0BAaHUIO (PU3MUECKHUX SIBJCHHM U MPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX U
KOCBEHHBIX H3MEPEHM, MpH 3ToM (OopMyIHMpoBaTh MpodieMy/3aiadyy U THIOTE3Yy y4yeOHOro SKCIepUMEHTa, coOupaTh
YCTaHOBKY M3 MIPEIIOKEHHOTO 000PYyI0BaHMUSI, POBOUTH ONBIT U (DOPMYIUPOBATH BHIBOJIHI;

OCYIIIECTBIAThH MPSMBIE U KOCBEHHBIE M3MEPEHUST (PU3NUECCKUX BEIMYWH, IIPH STOM BHIOMpATh OMTUMAIBHBIA CIIOCO0
U3MEPEHHUS U UCII0JIb30BaTh N3BECTHHIE METObI OLIEHKH MOTPEIIHOCTEH U3MEpEHUH;



WCCJIEIOBATh 3aBUCUMOCTH MEXIY (DU3NYECKUMH BEIMYMHAMHU C WCITOJIB30BAHWEM MPSIMBIX U3MEPEHUH, MPU ITOM
KOHCTPYHPOBATh YCTAHOBKY, PUKCHPOBATH PE3YJIBTATHI MTOJYYCHHOM 3aBUCUMOCTH (DU3UIECCKUX BEITMYHUH B BUJE TAOJHI U
rpauKOB, ACIaTh BHIBOJBI 110 PE3yJbTaTaM UCCIIEAOBAHMS;

cobOoaTh MpaBuiaa 0€30MacHOTO TpyJa MNP IMPOBEICHUM HCCICIOBAaHMM B paMKax y4eOHOro SKCIIEpHMEHTAa,
y4eOHO-UCCIICIOBATEIbCKOM M MPOEKTHOM  JEATEIbHOCTH C  HUCIOJIb30BaHUEM HM3MEPUTEIIBHBIX YCTPOMCTB H
71a00paTOPHOTO 000PYAOBAHUS;

pelarh pacy€THbIE 3a/1a4d C SIBHO 33JIaHHOM (PU3HYECKON MOENBIO, UCTIONB3Ys (PM3UYECKUE 3aKOHBI U MPUHIIUIIBI,
Ha OCHOBE aHallM3a YCJIOBHUS 3aJlauyd BBIOMpATh (DU3WYECKYH0 MOJICb, BBIICIATh (DU3NUECKUE BEIUYMHBI U (POPMYJIBI,
HEOOXOUMBIC ISl €€ pelIeHUs], MPOBOAUTHh PAacUYEThl M OIEHUBATh PEATbHOCTH IOJYYECHHOIO 3HAYCHUS (HU3NUSCKOU
BEJIMYMHBI,

pelIaTh Ka4eCTBCHHBIE 33J]a4M: BBICTPAUBATH JIOTUYECKH HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKAEHUM C OMOPOU Ha
M3YUYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKUE SIBJICHUS,

WCIIOJB30BaTh TNPH pEHIeHHH YYeOHBIX 3aJlad COBPEMEHHBbIC HWH(POpPMAIIMOHHBIC TEXHOJOTHH JJIS TIOWCKa,
CTPYKTYpPHPOBaHUS, WHTEPIIPETAIMN W TPEACTABICHUS y4eOHOW M HAYYHO-TNOIMYISAPHON WH(OpMAIMH, MOJIYYCHHON W3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyr0 HHPOpMAITHUIO;

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

HCIIOJIB30BaTh TEOPETUUYECKHE 3HAHMSA MO (U3UKE B IMOBCEIHEBHON >XKM3HU IS oOecredeHus Oe30MacHOCTH IIPH
oOpameHn ¢ npuOoOpaMu W TEXHHUYECKUMHU YCTPOMCTBAMHU, JUIsl COXPAHEHHUS 3/0pPOBbsi M COOJIOJEHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPYIKAIOIICH CpPELE;

paboTaTh B rpymIie C BBHINOJHEHUEM Pa3JIMUHBIX COLUAJIBHBIX POJICH, IJIAaHUPOBATh PadbOTYy TPYIIIbI, PallMOHATBEHO
pacnpenensaTh 00s13aHHOCTH ¥ TUIAHUPOBATh JCATEIHLHOCTh B HECTAHAAPTHBIX CUTYyAIlUSX, aJICKBATHO OIEHWBATH BKJIAJI
KQKJIOTO M3 YYaCTHUKOB TPYIIBI B PEIICHHE PACCMAaTPUBAEMOMN TTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika 1 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia 1 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 10 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 32
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 15
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 25
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 85
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
uugpoBbIe
Nen/m Tema ypoka Kontposbubie IIpakTuueckue p
Bcero oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 ®dusuka — Hayka o npupozae. Hayunsie 1 bubnunoreka [JOK
METO/BbI IIO3HAHMSI OKPYKAKOLIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo husuku B popMuUpoBaHuU
2 COBPEMEHHOW HayYHOU KapTHHBI MUpPa, B 1 bubmorexa HOK
p . yi p “p ’ https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOU JAESITeNbHOCTHU JTIOACH
MexaHn4ecKoe ABUKEHHUE.
3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubmorexa HOK
https://m.edsoo.ru/ff0c3508
JBUKEHUS.
4 [Tepemernienue, CKOPOCTh, YCKOPEHHUE. 1
5 PaBHOMeEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1 bubmmorexa [TOK
P P A https://m.edsoo.ru/ff0c3620
5 MrHoBeHHas ckopocTh. CloXKeHune 1
CKOpPOCTEH.
PaBHOyCKOpEHHOE NPSIMOJIMHEWHOE bubnnoreka [JOK
7 1
JIBU)KEHUE https://m.edsoo.ru/ff0c372e
8 Pemenue 3agau no reme "PaBHOyCKOpeHHOE 1
NPAMOJIMHENHOE ABUKEHHE"
9 CBobOoaHOe nageHue. Y CKopeHue 1 bubnmoreka [JOK
CBOOOIHOTO MaJeHUS https://m.edsoo.ru/ff0c39cc
10 Pemenue 3amay o reme: "CBoOomHOE 1

nagenue. J[BrkeHue Tena, OpomeHHOro Mo/



https://m.edsoo.ru/ff0c32e2
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YIJIOM K TOPU30HTY"

Kpuonuneiinoe npuxenue. [[prxenue

bu6mmoreka [IOK

11
MaTepUalbHON TOYKHU I10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
12 JlabGopaTtopHnas padorta Nel "M3yuenue
JIBH>KEHUS TeJla 10 OKPYKHOCTH"
13 Pemtenue 3amau mo reme: "Kunemarnka"
[TpuHnum oTHOCHTENBHOCTH [ amuiest.
14 HNueprmansabie cucteMsl orcuera. IlepBoiii bubmorexa [IOK
pit - eP https://m.edsoo.ru/ff0c3be8
3axoH Herorona
Macca Tena. Cuna. IIpuHIMI CyIIEpPIIO3UIINA
15 cwi1. Bropoii 3akoH Hl;oTOHa ?11:1 ’ buGnnorexa [IOK
’ p . a https://m.edsoo.ru/ff0c3be8
MaTepuaIbHOW TOYKH
16 Tperuii 3akoH HproToHa 1)1 MaTepraibHbIX bubmmorexa [IOK
TOYEK https://m.edsoo.ru/ffOc3be8
17 3akoH BceMUpHOTO Tsirotenus. [lepBas u bubnunoreka [JOK
BTOpasi KOCMUYECKHAE CKOPOCTH. https://m.edsoo.ru/ff0c3d00
18 Cuna tsoxectu. Bec Tena. HeBecomocTs u
Meperpy3KHu.
bu6mmorexa [IOK
19 Cuna ocTH. 3aKoH ['yka.
YHpYE YK https://m.edsoo.ru/ff0c3el18
Cwnna tpenus. Koadhdunuent tperns. Cuiaa
20 com OTEIBJ'ICHI/ISI il (11)/1(1) BI/I)I(GHI/ITI/II)TCJIa B bubmmorexa [TOK
p P A https://m.edsoo.ru/ff0c3f76
JKUIKOCTH WU rase
[TocTymarenbHOE U BpaliaTeIbHOE
21 JBIKEHUE a0COIIOTHO TBEPOTO TEa. bu6mmorexa [JOK
MowmenT cuibl. Ilnedo cuiel. YcioBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOIO Tea
22 Pemtenue 3amay mo teme: "YcioBus



https://m.edsoo.ru/ff0c3ada
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paBHOBecuUsl TBEPIOTO Tena"

23

24

Pemenwne 3agau mo teme "Jlunamuka"

NMnynbsc MaTepualbHOW TOUYKHU, CUCTEMBI
MaTEpUAIbHBIX TOYEK. IMITyIbC CHIIBL.
3aKOH COXpaHEHMs UMITYJIbCA.

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

25

PeakTuBHOE ABUKEHUE. Y CIIEXU B OCBOECHUU
KOCMHUYECKOTO TPOCTPAHCTBA.

26

27

Pemenue 3agayd nmo reme "3akoH COXpaHEHUS
uMmIyibca'

Pabota criibl. MomHOCTB. DHEPTHS.
Kunernueckas sHeprusi MaTepuaibHOW
TOYKH.

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

28

Kunernueckast sHeprus MarepuaabHON
ToukH. Teopema 00 U3MEHEHUH
KMHETUYECKOM DHEPIUH.

29

[TorenumaneHas sHeprus. [loTeHnnanpHas
SHEPrus ynpyro 1epopMUPOBAHHOMN
npyxuHsl. [loTeHnnanbHas sHeprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c461a

30

HOTGHI_[I/IaJ'II)HBIe 1 HEMMOTCHIIUAJIBHBIC CHIIBI.
CBi13p pa6OTI)I HEMMOTCHIIMAJIBbHBIX CUJI C
H3MEHEHNEM MEXaHHMISCKOM OHEpPIrun
CHCTEMBI TeJl. 3aKOH COXpaHCHUA
MEXaHHU4YEeCKOH SHEPTIUn

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

31

JlabopaTtopHas padota Ne2 «3yuenue
3aKOHA COXPAHECHHS MEXaHUYECKON
SHEPTUN»

32

Pertennie 3agau mo reme: " 3aKOHEBI



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

coxpaHeHus"

Kontponbnas padota Nel o teme

bubnunoreka [JOK

33 «Kunemaruka. Jlunamuka. 3aKOHbI https://m.e dSO(])_FI’U I#10cAb74
COXPAHCHUS B MEXaHHKE)

Crpoenue BeniectBa. OCHOBHBIE TIOJIOKEHUS

34 MOJICKYJIIPHO-KMHETHYECKOU TEOPHH. bubmorexa HOK

https://m.edsoo.ru/ff0c4dc2
Bbpoynosckoe neuxkenue. Jubddysus
35 Macca monexyn. KonnyecTBo BeriecTsa.
[Tocrosinnas ABoraapo
XapakTep ABUKECHUS U B3aUMOJICHCTBHS
36 YacTHI] BemecTBa. Mo CTpOSHHS T'a30B,
KHUJIKOCTEH U TBEPIBIX TEI

37 WUneanpusriii raz 8 MKT. OcHoBHOE bu6mmoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde

38 TemnnoBoe paBHOBecue. Temneparypa u e€
u3mepenue. lllkana temneparyp Llenbcus
AOcomntoTHas TeMIepaTrypa Kak Mepa

39 CpeaHEN KUHETHYECKON SHEPTUU JBUKECHUS bubnuotexa [JOK
MOJIEKYJ. YpaBHEeHUE MeH ieneeBa- https://m.edsoo.ru/ff0c511e
Knaneiipona

40 3akon JlanbeToHa. ['a30BbIe 3aKOHBI

41 JlaGopatopnas pabora Ne3 «OnbiTHas
npoBepka 3akoHa I eii-Jlroccaka'»

42 M3onporiecchl B M€ambHOM ra3e u ux bu6mmorekxa [JOK
rpaduvecKoe mpecTaBIeHNE https://m.edsoo.ru/ff0c570e
AOCom0THAS U OTHOCHUTEJIbHAS BIAYXKHOCTD bubnmoreka [JOK

43 .

BOo3ayxa. HacklleHHslil nap https://m.edsoo.ru/ff0c64d8

44 Tsépnoe teno. Kpucrammueckue u bubnuorexa [IOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
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https://m.edsoo.ru/ff0c64d8

amop¢HbIe Tena. AHU30TPOIHS CBOWCTB
KpucTayyoB. JKuakue KpucTasuibl.
CoBpeMeHHbIE MaTepHalIbl

https://m.edsoo.ru/ff0c65f0

BuyTpeHHss dHEprus TepMOAUHAMUYECKON
CHCTEMBI U CITIOCOOBI €€ N3MEHEHUSI.

bubmuorexa [JOK

45
KonngectBo Temnots! u pabora. Buyrpenuss https://m.edso00.ru/ff0c5952
SHEPTHUsl OJHOATOMHOTO HUJIEAILHOTO Tra3a
B erionepesayu. Y 1eiapHa
46 tentodvocrs nemeeraa. Koamicero b morera LIOK
TETIOEMICOC . PO https://m.edsoo.ru/ff0c5c36
TEIUIOTHI MIPH TEIUIONEpeaaye.
47 [TapooGpa3oBaHue U KOHICHCAITHS. bubnuoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
48 [InaBnenue u kpucramum3auus. Y 1eabHast bubmmoreka [JOK
TeruioTa rasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
49 IT i 3aKOH TEPMOIMHAMHKHU Bubnuorexa LIOK
CPBbI pMOA ’ https://m.edsoo.ru/ffOc5efc
[IpuMeHeHne nepBoro 3aKoHa
50 o ;aI;HIITchE I/Irson oreccam bubmmoreka LIOK
TepMoa . pott ) https://m.edsoo.ru/ff0c5c36
AnmabaTHsIif Iporiecc
bu6mmorekxa [JOK
>1 YpasHeHHe TeI0BOro bananca https://m.edsoo0.ru/ff0c6820
59 HeobOpaTtumocTs poreccoB B MpUpoOIE. bubmuotexa [JOK
Bropoii 3ak0H TepMOJIUHAMUKHI https://m.edsoo.ru/ff0c6230
53 [Tpuauun nevicteus u K1 Tenosoi bubnuorexa [IOK
MaIlWHBI https://m.edsoo.ru/ff0c600a
54 ukn Kapno u ero KII{
55 DKOJIOTHYECKHUE TIPOOTIEMBI

TCIIJIOOHCPTCTUKHU



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c5952
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56 O6o06matomuii ypok «MomekysipHast bubnmoreka [JOK
¢usuka. OCHOBBI TEPMOIUHAMUKH https://m.edso0.ru/ff0c6938
KonrtponsHast padora Ne2 o reme

57 «MonexynsipHas ¢puznuka. OCHOBBI Bubmmorexa LIOK

YBp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI

58 DJIeKTpu3anus Teil. DICKTPUUECKUHN 3apsil. bubnuoreka [JOK
JIBa BuJa SIIEKTPUUECKUX 3apsiioB https://m.edsoo.ru/ffOc6bcc

59 3aKOH COXpaHEHHsI SJICKTPUUECKOTO 3apsiia bubmmorexa [JOK

P P P https://m.edsoo.ru/ffOc6bcc

60 B3aumopgeiictBue 3apsanoB. 3akoH Kynona. bubnmoreka [JOK
To4deuHblid TEKTPUIECKUI 3apsi]l https://m.edsoo.ru/ffOc6ced
Hanpsk€HHOCTB JIEKTPUUECKOTO MOJIS.

61 [TpuHIHIT CyTIepIIO3UITUH ITCKTPHUSCKUAX bubmmorexa [JOK

P o YHEp N P https://m.edsoo.ru/ff0c6df2
nonieit. JIunum HanpsHKEHHOCTH
[TpOBOIHUKH M TUIJICKTPUKH B
62 3J'Ip€KT OCTaTHYECKOM noljie Bubmmorexa LIOK
P ] https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IpOHUIIAEMOCTh
[ToTenunanpHas SHEPTUS 3aPSIKEHHOTO TENa

63 B OJIHOPOZHOM JIEKTPOCTaTUYECKOM IIOJIE. bub6nuorexa [IOK
PaboTa cwit anexkTpocTaTuuecKkoro mossi. https://m.edsoo.ru/ff0c6f00
ITorenmuan. PasHocTh TOTEHITHAIOB
CBs13b MKy HAMPSKEHHOCTHIO

64 ANEKTPOCTATUYECKOTO OIS U PA3HOCTHIO
MOTEHIIUATIOB. DKBUIIOTCHIIUATHHBIC
MTOBEPXHOCTH.

bubmuoreka [JOK
65 OnektpoémkocTh. KonaeHcaro
P A P https://m.edsoo.ru/ff0c7126
66 DNeKTPOEMKOCTH MIOCKOTO KOHJEHCATOPA. bubnmoreka [JOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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OHeprus 3apsKEHHOI0 KOHAEHCAaTopa

https://m.edsoo.ru/ff0c72c0

67

68

69

[IpunIMN NECTBUSA U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMMMPOBAJIBLHOTO anmnapara,
CTPYHHOTO IPUHTEPA. DIIEKTPOCTATUUECKAS
3amuTa. 3a3eMJIEHHE IEKTPOIpruOOpoB

DIJIEKTPUYECKUH TOK, YCIOBUS €0
cyuiecrBoBanus. [TocrosiHubiif Tok. Cuna
toka. Hanpsixenue. ConporusieHue. 3aKoH
Oma 1t yyacTka 1enu

HOCJ’IGI[OBaTeJ'IBHOC, mapaijicjibHOC,
CMCIIAaHHOC COCAUHCHUC ITPOBOJHUKOB.

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

70

Jlaboparopuas pabota Ned "M3ydenue
[I0CJIeI0BATENBHOTO U MApaICIbHOTO
COEIUHEHMS IPOBOIHUKOB"

71

Pemenne 3amau mo teme:
"[TocnenoBarenbHOE U ApAIIIETHHOE
COEJIMHEHHE MPOBOIHUKOB" .

72

73

PaboTta 1 MOITHOCTH AIIEKTPUIECKOTO TOKA.
3akon Jlxoynsa-Jlenna

3axon OMa 715 TTOJIHOM (3aMKHYTOM )

Z-)HCKTpI/I‘{eCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHHUC.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

74

JlabopaTtopHas pabota Ne5 "N3mepenue
OJ1C 1 BHYTPEHHETO CONPOTUBIICHUS
HMCTOYHMKA TOKA"

75

DJIEKTPOHHAS MPOBOJUMOCTD TBEPABIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHHS
METAJIJIOB OT TEMIIEPaTypPHI.
CBepXIpoBOANMOCTh



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

[TonynpoBOIHUKH, UX COOCTBEHHAS U

76 puMecHas poBoguMocTs. CBoicTBa p—N- 1 Bubmorexa LIOK
P POBOA ' P https://m.edsoo.ru/ff0Oc84ae
nepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI
DnexTpuueckuil Tok B Bakyyme. CBoiicTBa
77 JEKTPOHHBIX ITYYKOB. DJIEKTPOHHO-JIy4€Bast 1
TpyOKa.
DNEeKTpUYECKHU TOK B pacTBOpax U
paciuiaBax 3JIEKTPOJIMTOB. bubnunoreka [JOK
78 1
DNEeKTPONUTHYECKAs TUCCOLUALIHS. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DNEeKTpUYECKHUM TOK B raszax.
. . bubmuoreka [JOK
79 CaMocTosATENbHBIN U HECAMOCTOSTEIbHBIN 1
https://m.edsoo.ru/ffOc84ae
pa3psa. Mounus. [1nazma
DnexTpuueckrue mpudopsl U yCTPOUCTBA U X
80 1} aKTI/II)‘IeCKOC 1} IEMCHEHI/IG };'[ 1zuslzma 1 bubmmorexa [OK
P P P https://m.edsoo.ru/ffOc86fc
TEXHHUKHU 0€30MacHOCTH
bu6mmorexa [IOK
81 i 1
O606maromuit ypok «IeKTpOIuHAMUKA» httos://m.edsoo.ru/ff0c88be
KontponsHast padora Ne3 o reme
82 «Quekrpocraruka. [TocrosHHBIN 1 bubnuorexa [JOK
JIEKTPUYECKUN TOK. TOKH B pa3iIM4HbIX https://m.edsoo.ru/ffOc8a8a
cpenax»
83 PesepBHblil ypok. O6006maromuii ypok 1o 1 bubnnoreka [JOK
teMaM 10 knacca. https://m.edsoo.ru/ff0c8c56
84 PesepBHblil ypok. Torosasi KOHTpoJsibHas 1 bubnuorexa [IOK
pabora" https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 85
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeabcTBO

«HpOCBCHICHI/Ie»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISA

®usuka. KonTponps 3HaHUN, yMeHUN U HaBBIKOB yuamuxcs 10-11 kmaccos.
bazoBsiit u npoduinbHbIL ypoBeHs./ B.A. 3abotun B.H. Komuccapos,
AximmonepHoe o6miectBo "UznarensctBo "lIpocBenienue”

®uzuka. [loypounoe mnanuposanue 10 - 11 knace/ B.®. [Iunos,
AxkmmonepHoe obuiectBo "U3narensctBo "l[IpocBemenue""”

®dusuka. [Toypounsie pazpadotku 10 kmace/ FO.A. CaypoB, AKIIMOHEPHOE

"nn

obmectBo "N3narensctBo "[IpocBeiienue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

bubanoreka [{udpoBoro odpasoparenpHoro Koutenta, https://urok.apkpro.ru/
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