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MNOACHUTEJIBHASA 3AIIMCKA

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

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTuHbl Mupa oOydaromuxcss 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, @ TAKXKE YYHUTHIBAET HEOOXOAMMOCTh pPeaM3alMi MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTarpeIMEeTHbIE, TpeIMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPOAIbI, BHICTYIAas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SIBJICHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTE€pHaJOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI O3HAHMSI PU BBIMIOJIHEHUU UMH YU€OHBIX UCCIICIOBAHUIA.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3fesioB (PU3HUKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaonoit  nanpasiennHocmu. Kypce usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM Npo0ieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO TPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (U3HMUecKue Teopuu ((POopMHpPOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CuCTEeMHO-ACSATETLHOCTHBIN TOAX0J B Kypce (PU3MKU peanusyercsl Mpexiie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOphIE B Mporpamme mno (pusnke oO0beAMHEHBI B OOIIUMA CIHCOK YYEHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOMs U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHamieHuss kaOuHera ¢Qusmku. Ilpm dsToM  oOecmeumBaeTcs  OBJIAICHUC
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME YJIENAETCS PEHICHUIO PAcCYETHBIX M KAaue€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaKk U MHTETPUPYS 3HAHUS U3
pa3HbIX pasnesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHHs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENUd Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuWHeTa (U3HKM WIA B YCIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyZoBaHuE (OpPMHUpPYETCSI B COOTBETCTBUH C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHEHUM.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIODKHBI OBITh IOCTPOCHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

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

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TMPUPONBI, PA3BUTHE HMX HHTEIUVICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUUKHU AJI1 Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX 1ene 0OecreynBaeTCsl pelieHneM CIeIyIOMMX 3a1a4 B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TMpUOOpETeHHME  CUCTEMBl  3HaHUKW 00  o0mWMX  (UBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIAPHYIO  (PU3UKY, DJIEKTPOJWHAMHUKY, KBAHTOBYIO (HU3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3fanue GU3NUeCKo MOJICNIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMH CaMOCTOSTEIHHOTO IUIAHUPOBAHUS M TMPOBEIACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupojae. HaydHble MeTOnbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnuecKkue 3aKOHbI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUA.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUWKEHHE. OTHOCUTENBHOCTh MEXAaHUYECKOrO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI 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 KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMEIICHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€TA, WLIKOCTPAIUMS KUHEMATUUECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

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



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 MatepuaibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUS U cuiia TpeHus nokosi. KoadduimeHt Tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

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

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: TMOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMITyJIbCa Tejla. 3aKOH COXPAHEHUs HWMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nedbopmupoBaHHod  npyxkuHbl.  [loTeHUManpHas  SHEprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

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

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATHX Mojeleil. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopgens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOW TEOpUM HACAIbHOTO raza. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UICAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MMapaMeTPaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKITUS, U3JTydeHHUE. Y IeJIbHas TEIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.



TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUTaTElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXKATOTO BO3/yXa, HarpeBaHue >pupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHjeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacwlllleHHBbIM map. YaelbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

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

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH KynoHa. TodedHbIN 3JIEKTPUUECKUAN 3apsijl.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3ieKTpuyeckoro mnois. IIpuHoun



CYyNEPHO3ULINU ANEKTPUUYECKUX Tosei. JIMHUM HanpsKEHHOCTU SJIEKTPUYECKOTrO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHUMKM M JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTaTHUYECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B IEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopsie padomul

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 171 yyacTKa LEeTu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAasi CUJIa U BHYTPEHHEE COMPOTHBIICHHUE HCTOYHMKA TOKAa.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

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

DIIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBoicTBa P—N-niepexoaa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuii TOK B razax. CamMOCTOSTEIbHBIA UM HECAMOCTOSITEIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONIPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

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

CMeliaHHOE COeIMHEHNE MTPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa ¥ IpOBOJIUMOCTb BO3/1yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

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

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHHE, HAay4yHbIH (pakT, rumores3a, (Quanyeckas BeIMUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TETIOOOMEH JKUBBIX OPTaHU3MOB (BHJIbI TEIUIONEPEayuH, TEIJIOBOC PaBHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, JJIEKTPOJWUTHYECKAs IUCCOLMALMA,
rajJbBAHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JIBUraTreilb BHYTPEHHEIrO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTEIbHbIC npuodoPkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenune yueOHOTO mpeamera «Pu3nKay Ha ypOBHE CpeaHero o0mero oopasoBaHus (0a30BbIi ypPOBEHb) TOJDKHO
00EeCTICUNTh JOCTHKCHHE CIICIYIOIINX JIMYHOCTHBIX, METAMPEAMETHBIX U TIPEMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS y4eOHOro npeamera « OU3nKa» JOJKHBI OTpaXkaTh TOTOBHOCTbh M CIIOCOOHOCTH
oOyyaroluxcss PyKOBOJCTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW MO3MLIMEW JMUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTALIUN, TO3UTUBHBIX BHYTPEHHHMX YOEKICHHH, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOIO
o0I1ecTBa, PACIIUPEHNE )KU3HEHHOIO OIbITa U OMNbITa JEATEIBHOCTH B IPOLIECCE peau3aliid OCHOBHBIX HaIlpaBIlICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

C(OPMUPOBAHHOCTH I'PAXKJAHCKON MO3UIMKU 00YYarOIIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO UJIEHA POCCHMCKOIO
00I11eCTBA;

NPUHATHE TPATULIUOHHBIX O0IIEYEIOBEYECKUX T'YMAaHUCTHUECKUX U JEMOKPATUUECKUX [IEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JE€ATEIBbHOCTh B MHTEpecax TIPakJaHCKOro OOLIECTBA, Yy4yacTBOBaThb B
caMOyIIpaBJieHUU B 00pa30BaTesIbHON OpraHu3alnu;

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

TOTOBHOCTBH K TYMaHUTAPHON U BOJIOHTEPCKOMU JAEATEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOPMHPOBAHHOCTH POCCUMUCKON IPAKIAHCKOW UIEHTUYHOCTH, TATPUOTU3MA;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS:

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



CIIOCOOHOCTh OIIEHUBATh CUTYAIllMi0 M NPUHAMATh OCO3HAHHBIC PEIICHHS, OPHEHTHUPYSACh Ha MOpPaIbHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCIIE B ICATCIBHOCTH YIEHOTO;

OCO3HaHUE JIMYHOTO BKJIA/Ia B MOCTPOCHUE YCTOHYUBOTO Oy IyIIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

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

5) TPpy10BOr0 BOCIIMTAHHUSI:

HUHTEPEC K PA3IUIHBIM cepaM IpoheCCHOHATBHOMN ASITEIPHOCTH, B TOM YHCIIE€ CBSI3aHHBIM C (DM3UKOM M TEXHHUKOM,
yYMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oy yIeH MpodheccHu U pealn30BbIBaTh COOCTBCHHBIC YKU3HCHHBIC IIJIaHBI;

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BaHHIO B 00JacTH (PU3UKU Ha MPOTKCHUH BCEH JKU3HHU;

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

chOpPMUPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPhI, 0CO3HAHKE TJI00aIBHOTO XapaKTepa IKOJOTHIeCKUX MpodeM;

IUTAHUPOBAHKME M OCYIICCTBICHHE ICHCTBHI B OKPYKAIOIICH Cpejie Ha OCHOBE 3HAHMS II€JCH YCTOWYMBOTO Pa3BUTHS
YeJI0BEUYCCTBA;

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

7) HEHHOCTH HAYYHOI'O MO3HAHUS

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

OCO3HAHME [IEHHOCTH HAYYHOM IEATEIBHOCTH, TOTOBHOCTD B MPOLIECCE U3YyUCHHS (PHU3UKU OCYIIECTBIIATH IPOEKTHYIO
U MCCJICIOBATEIbCKYIO JACSITEIbHOCTh HHAMBHIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAIbHbIE Y4eOHbIE 1eiCTBUA

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



pa3pabaThiBaTh IUIAH PEIICHHsS] TPOOJIEMBbI ¢ YYETOM aHaIM3a HWMEIONIMXCS MaTEePHAIBHBIX W HEMaTepUaTbHBIX
peCypcoB;

BHOCUTHh KOPPEKTUBBI B JEATEIBHOCTh, OILIEHUBAaTh COOTBETCTBUE pE3YJbTATOB LEIAM, OLEHHUBATh PUCKHU
MOCJICACTBUM I€ATEILHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSIX PEaJbHOTO, BUPTYyAIBHOTO M KOMOMHHPOBAHHOTO
B3aHUMOJICHCTBHUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

ba3oBble nccienoBare/bCKue 1eiCTBUA.

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

BJIaJIeTh HaBBIKAMHU Y4e€OHO-UCCIE0BATEILCKON U MPOEKTHON JEATeIbHOCTH B 00JacTH (DU3UKH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pelieHus 3ajad  (U3UYECKOr0o COJEpkKaHUs, MNPUMEHEHUIO
Pa3IMYHBIX METOJOB IMO3HAHUS;

BJIQJICTh BHJAMHU JCATEILHOCTH II0 TOJYYCHHIO HOBOTO 3HAHMS, €ro HHTEpIpEeTallud, IPeoOpa3oBaHUIO U
MIPUMCHECHHIO B PAa3IMYHBIX YUCOHBIX CUTYAIUAX, B TOM YHCJIC TIPH CO3JaHUN YICOHBIX ITPOCKTOB B 00JaCTH (PU3UKHU;

BBISIBJISITh IPUUYUHHO-CIIC/ICTBEHHBIE CBSI3W U aKTYaJM3UPOBATh 3aJ1auy, BBIJIBUTATh TUIIOTE3Y €€ pEelIeHUs], HaXOAUTh
apryMEHTBHI JJIs1 OKA3aTENbCTBA CBOMX YTBEPKACHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHUS,

AHAJIN3UPOBATH TOJYYEHHBIE B XOJE PEHICHUS 33aJa4¥ PE3YyJbTaThl, KPUTHUYECKU OLCHHBATH UX JOCTOBEPHOCT,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 33a/1aud B 00pPa30BATENBLHON NESITEIBHOCTH, B TOM YHCIIC TIPU U3yYEHUU
busuKy;

JlaBaTh OILICHKY HOBBIM CUTYallUsIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;

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

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCcTeH;

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

CTaBUTh MPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pa6ora ¢ undpopmaunmeii:



BJaJICTh HaBBIKAMHM TIOJydeHUs HWHPOpMAIUU (DH3UIECKOTO COJECP)KaHUSA W3 HWCTOYHHUKOB pAa3HBIX THIIOB,
CaMOCTOSITEIIEHO OCYIIECTBIISATh MOWCK, aHAIN3, CHCTEMATH3aIUI0 U HHTEPIPETAINi0 HH(OOPMAIMK Pa3IUIHBIX BHJIOB U
dbop™m mpeacTaBICHUS;

OLICHMBATh JJOCTOBEPHOCTH HH()OPMAITHUH;

UCIIOJIB30BaTh CPEICTBA WHGOPMAIMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOTHMH B PpEIICHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX W OPraHU3alMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHHMA SPrOHOMHKH, TEXHHKH OE30MacHOCTH,
TUTHEHBI, PECYPCOCOCPEKESHHSI, TPABOBBIX M ATUYCCKUX HOPM, HOPM HH(DOPMAIIMOHHONW OE30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOTO COJEP)KAHUS B Pa3UYHBIX (opMarax ¢ y4€TOM Ha3HadYeHUs HHPOpMAIMH U
IIEJICBO ayTUTOPUH, BEIOMpAsi ONITUMAaIbHYIO0 (POpPMY IIPEICTABICHHS U BU3YaTH3AITHH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHS:

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

pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYalluil U cMAT4aTh KOH(IUKTHI,

Pa3BEPHYTO U JIOTUYHO H3J1araTh CBOIO TOUKY 3PEHMS C UCIOJIb30BAHUEM SA3BIKOBBIX CPEJIICTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIyAJIbHOW PabOTHI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX ACHCTBUH C yUETOM OOLIMX MHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO WIECHA
KOJIJIEKTUBA;

IIPUHUAMATH LIEJIM COBMECTHOM JAEATEIbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH JCHCTBUS MO €€ JOCTHKECHUIO:
COCTaBJISITh TUIAH JIEUCTBHM, paclpenesaTh pojid ¢ YYETOM MHEHM YyYaCTHUKOB, OOCYKIaTh PE3yJNbTaTbl COBMECTHOM
paboThI;

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

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

OCYILECTBIIATh IO3UTHUBHOE CTPATETMUYECKOE IOBEACHUE B PA3JIMYHBIX CUTyalMSIX, IPOSBIATH TBOPYECTBO U
BOOOpakeHUE, ObITh NHULIUATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeicTBUSA



Camoopranusaums:

CaMOCTOSITENIFHO OCYIIECTBIIATH TO3HABATEIbHYIO JIEATEIBHOCTh B 00JIACTH (PU3UKA M aCTPOHOMHH, BBISBISTH
npo0JieMbl, CTaBUTh U GOPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENILHO COCTABJIATH IJIaH PEIICHUs] PaCUETHBIX M KAYECTBEHHBIX 3aJa4, IUJIAH BBHIMOJIHEHUS MPAKTUYECKON
paboThI C YYETOM UMEIOIINXCS PECypCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATIOYTECHUMH;

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

pacIupsATh paMKH y9€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MTPEANIOYTECHUH;

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

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO SPYAMLIMHU B 00NacTh (DU3MKH, TOCTOSHHO MOBBILIATH CBOM
00pa3oBaTeNIbHBIN U KYJIbTYpPHBII YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTEJLJIEKT:

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

BJIQ/ICTh HaBBIKAMH II03HABATEIHHON pe(ICKCHU KaK OCO3HAHHUS COBEPIIACMBIX JCHCTBHUI W MBICIUTEIBHBIX
MIPOIIECCOB, UX PE3YJIbTATOB M OCHOBAHUIA;

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

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS TI0 UX CHUKEHUIO;

MPUHUMATh MOTHBBI U @PTYMEHTHI IPYTUX NIPH aHAJIU3E PE3yIbTAaTOB JACSITEIBHOCTH;

NPUHUMATH Ce0sI, MOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

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

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B npouiecce 1ocTHKEHHS IMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBI 110 (PU3UKE 711 YPOBHS CPEIHETO OOIIEeTOo
o0Opa3oBaHMsl y 00yUaIOUIMXCs COBEPIICHCTBYETCS IMOLMOHAIBHBIN HHTEIUIEKT, MPEoaralomui chopMUPOBAHHOCTD:

CaMOCO3HaHMSl, BKJIIOYAIOLIEr0 CHOCOOHOCTh MOHMMAaTh CBOE SMOILIMOHAIBLHOE COCTOSIHHE, BUIETh HaINpaBIICHUS
pa3BUTHSI COOCTBEHHOHN AMOIMOHATILHOM chephl, ObITh YBEPEHHBIM B CEOE;



CaMOpEryJMpOBaHMs, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHUE MPUHHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEJCHHUE,
CIIOCOOHOCTH aIalITUPOBATHCS K SMOITMOHAIBHBIM U3MEHEHHUSIM U TIPOSIBIISITH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKIIOYAIOIICH CTPEMJICHUE K JIOCTUXKEHUIO LIEJU U yCHeXy, ONTUMU3M, HHUIIUATUBHOCTD,
yMEHUE JACHCTBOBATH UCXO/ISl U3 CBOUX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh TOHMMATh 3MOLMOHAIBHOE COCTOSIHUE JPYTUX, YYUTHIBaTh €ro INpu
OCYILIECTBICHUH OOILEHUs, CIOCOOHOCTh K COYYBCTBHIO M COMIEPEKNBAHUIO;

COIIMAILHBIX HAaBBIKOB, BKJIIOUAIOUIMX CIIOCOOHOCTH BBICTPaMBaTh OTHOILICHUSI C APYTUMHU JIIOJbMHU, 3a00TUTHCH,
MPOSIBJISITH HHTEPEC U pa3peiiaTb KOHQIUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 Kjacce mpeaMeTHbIE pe3yibTaThl Ha ©0a30BOM ypOBHE JIOJDKHBI OTPaKaTh
c(hOpMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHMU COBPEMEHHOW HAy4yHOW KapTHUHBI MUpa, B
Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUHN, B IPAKTUYECKOUN AEATEIILHOCTHU JIFOAEH;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS N3YUEHHBIX (U3MUECKUX MOJIENIeH: MaTepualibHas TOYKa, MHEpIHaIbHas CUCTeMa
oTcuéTa, aOCOMIOTHO TBEPIOE TEIO0, HACATHHBIN Ta3, MOJCIN CTPOSHHUS Ta30B, XKUIKOCTEH W TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHur PU3nuecKux 3aaay;

pacro3HaBath (pusznueckue siBaeHUs (MPOILECChl) U OOBSCHATH UX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJISIPHO-
KUHETUYECKOW TEOPUU CTPOCHHUSI BEUIECTBA W JJIEKTPOJAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJUHEHHOE
JBIKEHUE, CBOOOTHOE TAICHHUE TEJl, IBMYKCHHE TI0 OKPY>KHOCTH, HHEPIIHSI, B3auMOJIeicTBrE T, Tuddy3usi, OpOyHOBCKOE
JBIDKCHUE, CTPOCHUE KUJIKOCTEH M TBEPIBIX TeJ, U3MEHEHHE O0BhEMa Te TMPU HarpeBaHUU (OXJIAKICHHUH), TEIJIOBOE
paBHOBeCHE, HCMApEeHUE, KOHJICHCAIMs, IUIaBJICHUE, KPUCTA/UIM3AIMsS, KHUIEHWE, BJIAXKHOCTh BO3]yXa, MOBBIIICHUE
JIaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXIY NapaMeTpaMH COCTOSIHUS Ta3a B M30IpoIleccax,
ANIEKTpU3alus TeJl, B3auMOJEHCTBHE 3apsI0B;

OMKCHIBATh MEXAHWYECKOE [IBIDKCHHE, HCIOJBb3ysd (HU3WYECKWe BEIMYHMHBI: KOOPAWHATA, MYTh, TEPEMEIICHHE,
CKOpPOCTb, YCKOPEHHUE, Macca Tella, CUJIa, UMITYJIbC TeJla, KWHETUYEeCKask SHEPTUsl, MOTEHIMAIbHAsI SHEPTUsl, MEXaHUYECKas



paboTa, MexaHMYecKasi MOITHOCTh; MIPH OMUCAHUH MPABUIBHO TPAKTOBATH (PM3MUYECKUN CMBICT MCIOIb3YyEMbIX BETUYHH,
uX O00O03HAUEHUS! W €AMHHUIIBI, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (U3WYECKYIO0 BEIMYUHY C JIPYTHMH
BEJIMYMHAMU;

OIKCHIBATh U3YYCHHBIC TETUIOBBIC CBOWCTBA TEJ U TEIUIOBHIC SBICHUS, UCTIONB3Ys (DU3MUECKHUE BEIIMYUHBI: TaBIICHHUEC
raza, TemIeparypa, CpeaHsIs KMHeTUYEeCKash YHEPTUsl XaOTHYECKOTO JBIDKEHHUS MOJICKYJ, CpEeIHEKBaapaTHIHAS CKOPOCTh
MOJICKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, padbora raza, Kod(QQGUIUEHT MOJE3HOTO ACHCTBUS TEIIOBOTO
JBUTATENS; TPU ONMKUCAHWUU TPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICH HCIOJB3YEMbIX BEIMYWH, UX OOO3HAUCHUS H
SMHUIIBI, HAXOUTh (POPMYJIbI, CBSI3bIBAIOIIME JAaHHYIO (PM3UUECKYIO BEJIMUUHY C IPYTUMHU BEIMYMHAM;

OINKCHIBaTh M3yUEHHBIE 3JIEKTPUUECKHE CBOMCTBA BELIECTBA M DJJIEKTPUUECKHUE SBJICHUS (IPOLECCHI), HCIONb3Ys
¢u3znyecKkue BEIMYMHBL BJIEKTPUUYECKUN 3apsijl, AJIEKTPUUYECKOE I0JIe, HANpsKEHHOCTH IOJISI, MOTEHLIMAJ, Pa3HOCTb
MOTEHIIMAJIOB; TIPU ONKCAHUU MPABWJIBHO TPAKTOBAaTh (PM3HMUECKUN CMBICT UCIOIB3YEMBIX BEITUYMH, UX OOO3HAUCHUS U
€IMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JaHHYIO (DU3UYECKYIO0 BETUYUHY C IPYTUMH BEIMIHMHAMU;

aHaJIM3UPOBaTh (PUINUYECKUE TPOLIECCHI U SBJICHUS, UCOIb3Ys PU3NUECKUE 3aKOHBI U MPUHIUIIBL: 3aKOH BCEMHUPHOTO
tarotenus, |, Il u Il 3akonsl HproToHA, 3aK0H COXpaHEHHMS MEXaHWYECKOM SHEPruH, 3aKOH COXPAaHCHHS HMITYIhCa,
IPUHILIUAT CYMEPHNO3UIMN CHJI, TPUHIUI PABHOIPAaBUS WHEPLUHUATBHBIX CHCTEM OTCU€Ta, MOJEKYJSPHO-KUHETHUECKYIO
TEOPHUIO CTPOSHUS BEIIECTBA, TA30BbIC 3aKOHBI, CBSI3b CPEIHEH KMHETUYECKOW YHEPTHH TEIJIOBOTO JABMKCHHSI MOJIEKYT C
aOCOIFOTHON TeMIIEpaTypoH, EPBBIN 3aKOH TEPMOJAUMHAMUKH, 3aKOH COXPAHEHHS dJIEKTPUIECKOro 3apsiia, 3akoH Kynona,
OpU 3TOM pa3InyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa, €ro MaTeMaTHUYeCKOE BBIPAKEHHUE M YCIIOBUS (TpaHMLIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPHUHIIUIBI ACHCTBHS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3NnyaTh YCIOBHS UX
0€30I1acHOTO MCIIOJIB30BAHUS B IOBCEAHEBHOM KU3HH,

BBITMOJHATh 3KCIEPUMEHTHI MO0 HMCCIEAO0BAHUI0 (PU3MUECKHUX SIBJICHUM M MPOLIECCOB C HCIOJIB30BAHUEM MPSMBIX U
KOCBEHHBIX M3MEPEHM, MpH 3TOM (OpMYyIUpOBaTh MpoOIeMy/3aJady U TUIOTE3y Y4eOHOro SKCIEpUMEHTa, cOOMpaTh
YCTaHOBKY U3 MPEJIOAKEHHOTO0 000pYAOBaHUSA, TPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIISThH MPSMBIE U KOCBEHHBIE U3MEPEHUST PU3NICCKUX BEIMYWH, ITPH STOM BHIOMpATh ONTHUMAIBHBINA CIIOCO0
W3MEPEHHS U UCIIOJIb30BaTh N3BECTHBIE METOIbI OLICHKH MOTPEIIHOCTEH N3MEpEHUH;



WCCJIEIOBATh 3aBUCUMOCTH MEXIY (HU3UYCCKUMH BETUYMHAMHU C MCIIOJIB30BAHUEM TPSIMBIX U3MEPECHUM, TPU 3TOM
KOHCTPYHPOBATh YCTAHOBKY, PUKCHPOBATH PE3YJIHTATHI MOJYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIUYHMH B BUJE TAOJIUIT U
rpauKOB, ACIAaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIEAOBAHMS;

coOoaTh MpaBuiaa 0€30MacHOTO TpyJa MHpPH IMPOBEJICHUM HCCICIOBAHMN B paMKax Y4eOHOTO AKCIECPUMEHTA,
y4eOHO-UCCIICIOBATEIbCKOM M TPOEKTHOM  JEATEIbHOCTH C  HUCIOJIb30BaHUEM HM3MEPUTEIIBHBIX YCTPOMCTB H
1a00paTOPHOTO 000PYAOBAHUS;

pelarh pacy€THbIE 3a/1a4d C SIBHO 33JIaHHOM (PU3HYECKON MOENBIO, UCTIONB3Ys (PM3UYECKUE 3aKOHBI U MPUHIIUIIBI,
Ha OCHOBE aHall3a YCJIOBHUS 3aJlaud BBIOMPATh (DU3NUYECKYIO MOJICIb, BBIACIATh (PU3MUECKHE BEIUYUHBI U (OPMYJIBI,
HEOOXOJMMBIC IS €€ peIIeHMs], MPOBOIUTh PacyEThl U OIEHHWBATh PEATHHOCTH MOJYYCHHOTO 3HAYCHHUS (HU3UUECKOU
BEJIMYMHBI,

pelIaTh Ka4€CTBCHHBIE 33J]a4M: BBICTPAUBATH JIOTUYECKH HEMPOTUBOPEUYMBYIO LIEMIOYKY PACCYXIACHHUIN C OMOPOM HA
M3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

HCIIOJB30BaTh TNPH pEIICHUH YYeOHBIX 3aJlad COBPEMEHHBbIC HWH()POpPMAIIMOHHBICE TEXHOJOTHH IS TIOWCKa,
CTPYKTYpUPOBAaHHS, HHTEPIIPETAIMK M TPEACTaBICHUS Yy4eOHOW M HAyJIHO-TIOMYISPHON MH(OpMAIHMH, MOJIYYCHHOH W3
Pa3JIMYHBIX UICTOYHUKOB, KPUTHUYECKU aHAJIM3UPOBATH MOTy4yaeMyr0 HH(pOpMaIHio;

MPUBOJUTHL TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE HAyKU, OOBICHEHUE
MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHUE TEXHUKHU U TEXHOJIOTUH;

HCIIOJIB30BaTh TEOPETUUYECKHE 3HAHMSA MO (U3UKE B IMOBCEIHEBHON >XKM3HU IS oOecredeHus Oe30MacHOCTH IIPH
oOpamieHry ¢ NOpuOOpaMH € TEXHUYECKUMH YCTPOMCTBAMH, MJII COXPAaHECHUs 370POBbSI W COONIOACHUS HOPM
AKOJIOTUYECKOTO MOBEJCHUS B OKPYKAIOIICH CpPENE;

paboTaTh B IrpymIie C BBHINOJHEHUEM Pa3JIMUHBIX COIUAIBHBIX POJICH, MJIaHUPOBAaTh PabOTy TPYyMIIbI, paliOHAIBLHO
pacnpenemnsiaTh 00s13aHHOCTH ¥ TUIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CUTYAIIMSIX, aJeKBAaTHO OIEHWBATH BKJIA]l
KQKJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE PACCMATPUBAEMON TTPOOITIEMBI.

TEMATHYECKOE IINTAHUPOBAHME
10 KJIACC

Ne nn/m HaumeHoBaHue pa3ie/ioB U TeM KoymuecTno yacos DJIeKTPOHHbIE
nporpaMmel Bcero Konrpoabubie IIpakruueckue (uupposeie)




padoTbI padoTbI o0pa3oBaTe/ibHbIE
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
bu6mmoreka [IOK
11 ®u3KKa ¥ METOIbl HAYYHOT'O IIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bu6mmorexa [IOK
21 Kiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Hpmaminica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpHHU https://m.eds00.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBBI TEPMOAMHAMHICH 10 1 https://m.edso0o.ru/7f41bf72
33 ArperatHbple COCTOSIHHSI BEIIECTBA. 5 bu6mmorexa [IOK
' da30BbIE MEPEXOIBI https://m.eds00.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DIIeKTpOoCTaTUKA 10 1 bubmmorexa [JOK

https://m.edsoo.ru/7f41bf72
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42 [TocTostHHBIM 25ekTpuyeckuil TOK. TOKU B 12 bubnmoreka [JOK
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

HOYPOYHOE INIVIAHUPOBAHUE

10 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoxka Koutpoububie IlpakTunuyeckue op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusrka — HayKa O MPUPOJIC.
1 Hayunnie MeT(?)IK Bl HofoHHﬂ 1 bubmorexa [JOK
v g https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETLHOCTH JIIOIeH
MexaHudeckoe JBHXEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHETHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOTIUHEIHOE 1 bubmuoreka [IOK
JIBUKCHHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOAHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBM>KeHuEe MaTepuaibHONW TOYKH T10 1 bubmorexa LHOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHtIMTT OTHOCHUTENLHOCTH [ amues. 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

9 cynepro3uiuu cuwi. Bropoii 3akon bubmmorexa [IOK
yrep H ’ p . https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bubnnoreka HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cua

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuina tpenus. KoadduumeHt tpenus.

13 Cuia Cil‘[ OTI/IBJ'IGI-(II)I/I(IS)I pu BI/IE(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH HJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HNMnynsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYCK. bubnuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBU)KEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepuajibHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edso0.ru/ff0c4502
KMHETUYECKOU JHEPIUUn

17 [ToTeHnanbHast YHEPTHUS. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuunanpHas s3HEpPTUs yupyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAIBHEIX CHUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3UHOBOTO KIyTa»

KonTponbHas pabora no teme
«Kunemaruka. JlnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. Audpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2

22

23

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlecTBa. [locrosuHas ABoraapo

24

TermmoBoe paBHOBecue. Temneparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenpeneeBa-Knaneiipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napaMeTpamMu COCTOSTHHS
Pa3peKEHHOTO ra3a
29 N3omnporneccel B U1€aIbHOM Ta3e U UX bu6nmoreka [JOK
rpaguyeckoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJMHAMHYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHus. KommuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bubmuorexa [JOK
31 Braer Tentonepeain https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnunadbaTHbBIN TIpolece
33 IIepBblil 3aKOH TEPMOAUHAMUKU U €TI0 bubnuoreka [IOK
[IPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobOpaTtumocTs mporieccoB B bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIOIHEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnoreka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMCTB KpHUCTaIIOB. JKuakue https://m.eds00.ru/ff0c65f0
kpuctauiel. COBpeMEHHbBIE MaTepHAITBI
[MnaBneHue U KpUCTATUTH3AITHSL.
43 VnenbHas TenioTa MaaBiIeHUs bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YpaHeHHe TEMoBoro bananca https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnnoreka [HOK

3apsn. [IBa BUa SIEKTPUYIECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmmorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiicTBue 3apsi0B. 3aKOH
47 Kynona. ToueuHbIH DJIEKTPUIECKHAI bubmmorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJed. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKOro
49 nond. ITorennuan. PazHocts bubmorexa [TOK
) 1AL, https://m.edsoo.ru/ffOc6f00
MMOTEHIINAIOB
ITpoBOMHUKY U TUIIEKTPUKUA B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubmorexa LOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTH MIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmiorexa LHOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHJEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMMUPOBAIHHOTO

anmnapara, CTpyWHOT0 IIpUHTEpA.
DneKTpocTaTUYeCcKast 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azeMIIeHHE HIIEKTPOIPHUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHCHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

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

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenna

3akon OMa A5 OTHOM (3aMKHYTOM)
anekTpuueckoii nenu. Koporkoe
3aMbikaHue. JlaboparopHas pabota
«M3mepenne D/1C ncrtouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUYECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

61

[ToympoBOTHUKH, X COOCTBEHHAS U
npuMecHas mpoBoAUMOcTh. CBOMCTBa
p—n-nepexona. [lomynpoBogHUKOBBIE
npubopHI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



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

DNEKTPUYECKUM TOK B paCTBOPAX U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOIn3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosiTenbHbIN U 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psia. MoaHusl. https://m.edsoo.ru/ff0c84ae
IIma3ma
DneKTpuuecKkue Npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnmnorexa [JOK
«INEKTPOTMHAMHUKAY https://m.edsoo.ru/ffOc88be
KonrponbHas pabora no reme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoAUHAMHUKA" https://m.edsoo0.ru/ff0c8c56

68 PeseprubIil ypok. O600marommi ypok 1 bubnmuorexa [JOK
o reMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVISA YYEHUKA

o duzuka, 10 kimacce/ I'enpenmreitn JI1.O., bymaroBa A.A., KopauiaseB M.H., Komknna A.B., O0mecTBo ¢ orpaHuueHHOU
otBeTcTBeHHOCTRIO «BMHOM. JlaGopaTtopusi 3HaHuit»; AkinuoHepHoe oOmectBo «M3matenscTtBo «lIpocBerenue»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. T'enmenmreiin JI.O, Komxkuna A.B.. Ilporpammel ¢ Mertomumueckumu pexkomenparusmu. ®Pusmka 10 kmacc. M.:
MmuemosuHa, 2015.

2.I'ennenmreitn JI.O., bymnaroa A.A., KopuunbseB 1U.H., Komkuna A.B. ®usuka. 10 kinacc. YueOHuk B 2 4. M.: bunom.
JlaGoparopus 3Hanuii. 2019.

3.coopuuk aBtopoB: JIL.O.I'ennenmreiin, JI.A.Kupuk ®U3UKA 10 knacc, CamoCTOATENbHBIE U KOHTPOJIbHBIE PaOOTHI.

Mocksa. BMUHOM. JlaGopatopus 3nanuii 2020.

4. ¢uszuka. 10 xmacc. ba3oBbiii u yrinyOn€éHHBIM ypoBHU. Metoaudeckoe Mmocobue ¢ yKa3zaHUSAMH K PEIICHHIO 3ajad
noBeimieHHoN TpyaHoctu / JI. O. I'enmenmreiin, A. A. bynaroBa, A. B. Komxkuna, 1. H. Kopuunses. — M. : BUHOM.
Jlabopatopus 3nanwmii, 2018.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

Jns yunrens:
http://exir.ru/education.htm
http://www.alleng.ru/d/phys/phys52.htm
http://www.ph4s.ru/book _ab_ph zad.html ans yaenukos: http://tvsh2004.narod.ru/phis 10 3.htm http://fizzzika.narod.ru
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http://fizzzika.narod.ru/
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