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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUI U TpeOOBaHUM K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickoiu denepanuu, peanu3yIommx OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOy4eHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (U3BMKM C €CTECTBEHHO-HAyYHbIMU Yy4Ye€OHbIMM MpeaMeramu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

o [IJITAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e coziepkaHue yueoHoro npeaMera «dusnka» mo rojgaM o0yueHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo IMpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomued. Vcmosib30BaHME U aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN UACH, KOTOpPbIE MOXHO paccMaTpuBaTh KaK MPHUHLHIBI €r0
MOCTPOEHUS.



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

Hoes ecenepanuzayuu. B cOOTBETCTBUU ¢ HeW MaTepuan Kypca (Qu3Mku
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TE€XHUYECKUX U TEXHOJOTHUYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIONIOIB30BAHUS U IKOJIOTMYECKON 0€3011acHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs (Ppuznueckoi Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpPraHU3alyy SKCIEPUMEHTAIBHOU NESITEIbHOCTU O0YYarOIIHUXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
IpaKTUYECKUX padoT. BbifeneHne B yKa3aHHOM MepedHe JabopaTOpPHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHSIMHU MPOBOJAUTH KOCBEHHBIE W3MEPEHHUs], HMCCIICIOBaHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHON (hU3UYECKON MOJIEIBIO, MO3BOJISIONINE TPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3NYECKUX SBICHUM W TMPOIECCOB B OKpYKaroIien
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKkTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YpOBHE CpeHEro 00111ero 00pa3oBaHusl TOKEH U3y4aThCs B YCIOBUAX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme Mo (pu3uKe YUeHUYECKUX MPAKTUYECKUX pabOT U JAEMOHCTPALMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMSI  U3yYaeMbIX SIBICHUA M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBacTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOOydJaomuxcs. TemaTHueckue KOMIUICKTHI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMHM LEJIAMH U3y4€HUs PU3KUKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e popMupoBaHuEe HHTEpECa M CTPEMIICHHS OOYYalOIIMUXCS K HAydHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e Pa3BUTHE TPEICTABICHUNA O HAYYHOM METOJe TO3HaHWs U (OPMHUPOBAHKE
UCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBJICHUSIM;

 opMHUpOBaHUE HAYIHOTO MUPOBO33PEHUS KaK pe3yjbTaTa U3YYCHHUS OCHOB
CTpOEHHUS MaTepuu U PyH/IaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e popMupoBaHUE yMEHUH OOBACHATH SABJIEHUS C  HCIIOJIB30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e opMupoBaHUE TPEACTABICHUNA O PONH (PUIUKHA ISl Pa3BUTH APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e IPUOOPETEHNE CUCTEMBI 3HAHUM 00 00X (PU3MUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpWsIX, BKIIOYAs MEXaHWKY, MOJEKYISIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY H 3JI€MEHTHI aCTPOPHU3UKU;

e popMUpOBaHHME YMEHUW TPUMEHATh TEOPETHUECKUE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUUW B MPUPOAEC U IS NPUHATHUA
MMPAKTUYECKUX PEIICHUMN B MOBCEIHEBHOW KU3HU;

¢ OCBOCHHME CIIOCOOOB pEIIeHHUS pa3IUYHbIX 3aJad C SBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NIecKol MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJ1a4H;

e IOHUMaHWE (PU3NYECKUX OCHOB W TMPHUHIUIIOB JACHCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIIUSHMS HA OKPYKAIOIIYIO
cpeny;

¢ OBJIAJICHUE METOJIaMH CaMOCTOATENIBHOTO IUIAHUPOBAHUS M IPOBEIACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMaINH,
OIPEENEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3/IaHUE YCJIIOBHM [JIsl pa3BUTUS YMEHUH NPOEKTHO-HUCCIEA0BATENIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B Helel0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipensaraemplii B mporpamMMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®usuka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

duszuka — HayKa o mpupoje. HayuHble MeTOlIbl MTO3HAHUS OKpY>Karomero Mmupa. Poib sKCepuMeHTa U TEOpUU B
poliecce MO3HaHUsSI PUPOJIbI. DKCIIEPUMEHT B (PU3HUKeE.

MonenupoBanue pu3ndeckux siBICHUHN U npoieccoB. Hayunbie runote3bl. @U3nyeckue 3aKOHbI U TeOpUU. [ 'paHuIlbI
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [[pUHIIMI COOTBETCTBUSI.

Ponb u mecto pusuku B (GOpMHPOBAHWK COBPEMEHHON HAYyYHOU KapTHUHBI MHUpa, B NMPAKTUYECKOH AESATEIbHOCTU
JFOJIEN.

Jlemoncmpayuu

AHaJIOroBbIE U ITU(POBBIC U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe amxkeHrne. OTHOCUTEIBHOCTh MEXaHUUYECKOro ABMKeHUA. Crucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeIHSISI CKOPOCTh, MTHOBEHHAs CKOPOCTb) M YCKOPEHHUE MATEPUAIBHOM TOYKH, HX
MPOEKLIMH HAa OCH CUCTEMBI KOOpaAHHAT. CI0KEeHUE EPEMEILICHUIN U CIIOAKEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBWXKEHWE. ['paduku 3aBUCUMOCTH KOOpPJIWHAT, CKOPOCTH,
YCKOpPEHUS, MYyTH U NIEPEMEIIECHUS] MAaTEpUATbHON TOYKH OT BPEMEHHU.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe naBvwkeHue. JIBUKEHHME MATEpUAIbHOW TOYKH IO OKPYXHOCTH C IIOCTOSHHOM MO MOIYJIIO
CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTMHEIHAst CKOpocTh. [lepuon n wactora obparenus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHnueckrue yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHUE: CIHMIOMETD, ABWKEHUE CHAPSJZIOB, LEIHBIE U PEMEHHBIE
nepegavm.

Jlemoncmpayuu



Mopens cucteMsl OTCUETA, MWILTIOCTPALUSA KUHEMATHYECKUX XAPAKTEPUCTUK JIBUKEHHUS.

[Tpeobpa3zoBanne ABMKEHUHN C UCTIONH30BAHHEM MIPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3yXe U B PaA3PEKEHHOM ITPOCTPAHCTBE.

HabGnronenue nBmxeHus Tena, OpoIIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

HamnpaBnenue CKOpOCTH IPHU ABUKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

M3ydeHne HEpaBHOMEPHOI'O JIBUKEHUS € LIEIIBIO ONPEIEIICHUs] MTHOBEHHON CKOPOCTH.

HccnenoBanre COOTHOLICHUSI MEXKIY IyTSAMH, MPOMJIECHHBIMHU TEJIOM 3a IOCIEA0BATEIbHBIE PAaBHBIE MPOMEKYTKH
BPEMEHU IIPU PAaBHOYCKOPEHHOM ABUKEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne NBUKEHNS IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABMKEHUS Tena, OpOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpuanun otHOocuTenpbHOCTH | anmiies. [lepBeiit 3akoH HeroToHA. IHEpLIManbHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa 1151 MarepuaibHOW TOUYKA. TpeTril 3aK0H
HproToHna 1151 MaTepuaIbHbIX TOYEK.

3aKkoH BceMUpHOTO TAroteHus. Cuna Tsoxectu. [lepBas kocMHuueckas CKOpPOCTb.

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

Tpenue. Buasl Tpenus (moxkosi, ckoJibkeHusi, kauenusi). Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHHs] CKOJBXKEHUS U
cuia Tpenus nokos. Kosdduunent tpenus. Cuna conpoTUBICHUS PU IBUKEHUU Tela B )KUJIKOCTU WJIU Tas3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPIOrO Tea.

MOMEHT CHIIbl OTHOCUTENBHO OCH BpaileHus. [1nedo cuiibl. Y cinoBus paBHOBECHUS TBEPIOTO Tea.

TexHuyeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHHUE: TOAIIUITHUKA, TBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHME MacC B3aMMOJICUCTBYIOIINX TE.

Bropo#u 3axon HeroTona.



N3mepenune cuil.

CrnoxeHnue cui.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT Ae(opMainu.

HesecomocTts. Bec Teina npu yCKOpEeHHOM MOABEME U MTaICHUM.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUCHUS U CKOJIbKECHUS.

YcnoBus paBHOBeCHs TBEPAOIO Teyia. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHnue aBm>keHUs OpycKa O HaKJIOHHOM TJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTHU CHJI YIIPYTOCTH, BO3HUKAIOIUX B MPY>KUHE U PE3UHOBOM 00paslie, OT ux aehopMaiuu.

HccenenoBanue ycioBAM paBHOBECHS TBEPAOIO TeJA, UMEIOLIET0 OCh BPAICHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

NMiynbc MaTepHallbHOM TOYKHM (Tesla), CUCTEMbl MaTEepHAIbHBIX TOuYeK. MMIysbc CHIIBI U M3MEHEHHE MUMITYJIbCa
Tena. 3aKOH COXpaHEHUsl UMITyJIbca. PeakTUBHOE JBUKEHUE.

Pa6ora cuibl. MOIIHOCTH CUJTBL.

Kunernueckas s3Heprusi MaTepraibHON TOUKH. Teopema 00 N3BMEHEHUH KHHETUYECKON SHEPrUu.

[ToTenmanbHas sueprus. [loTeHnumanbHas sHeprus ynpyro aeopMUpoBaHHON NpyKUHBL. [loTeHManbHas sHeprus
Tesa BOJIM3U MOBEPXHOCTH 3E€MJTH.

[ToreHunanbHbIE U HEMOTEHIMATbHBIE CUIIbL. CBSA3b PaOOTHl HEMOTEHLUAIBHBIX CHJI C U3MEHEHUEM MEXaHHYECKOM
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpoMCTBa U IMPAKTUYECKOE IIPUMEHEHUE: BOJOMET, KOIIED, IPYKUHHBIN IIUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTnBHOE BUXEHUE.

[lepexoq NOTEeHIUATLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3ydenne abCOMIOTHO HEYTIPYTOro yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasiTHUKOB.



HccnenoBanne cBsizu pabOThl CHUJIBI ¢ M3MEHEHHMEM MEXAaHMYECKOM SHEPruu Tejla Ha IPUMEpPE pacCTKEHUs
PE3UHOBOIO KIyTa.

Paznen 3. MoJiekyasipHast u3nKa 1 TEPMOJAUHAMHUKA

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOPUH U UX OINBITHOE 000CHOBaHME. BpOyHOBCKOE JBHKEHUE.
HNubdysus. Xapakrep ABMKEHUS U B3aUMOJICUCTBUS YaCTHUIl BellecTBA. MoJienu CTPOCHHUSI Ta30B, KUJIKOCTEH U TBEPBIX
Tel U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3TUX Mojenedl. Macca u pa3Mepsl MoJekyn. KonnuecTBo BelecTBa.
[TocTostHHas ABorazpo.

TermnoBoe paBHoBecue. Temmeparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mopnens wuaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KMHETHYECKOM TEOpUU UACAIBHOIO rasa.
AOcooTHas Temmeparypa Kak Mepa CpeaHell KWHETHYECKOW SHEpPruM TEeIJIOBOrO JBIKEHUS dvacTul] rasza. lllkama
temneparyp KensBuHa. ['a3oBble 3akoHbl. YpaBHeHue MeHaeneeBa—Knaneiipona. 3akon JlanpToHa. M3ompoueccsl B
UJCaJbHOM Ta3€ C IOCTOSHHBIM KOJWUYECTBOM BellecTBA. ['paduyeckoe MNpeACcTaBICHUE H30IMPOLIECCOB: H30TEpMa,
nu30xo0pa, u300apa.

TexHrYecKue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BellecTBa, (hoTorpaduu MoJIeKyl OpraHUYECKUX COSAUHEHUH.

OnbIThl 10 MU PY3UN )KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onsita llTepHa.

OneITHI, JOKA3bIBAOIIME CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOECHCTBUS.

Monens, HUTIoCTpUpYIOIIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCY/a.

OnbIThHI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UJ1€aJIbHOTO Ta3a, U30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

Omnpenenenre Macchbl BO3AyXa B KIACCHOW KOMHATE€ HAa OCHOBE HM3MEpeHUH 00bEMa KOMHATBHI, JABICHUS H
TEMIIEPATYPBI BO3lyXa B HEW.



HccnenoBanre 3aBUCHMOCTH MEXAY NTapaMETPAMH COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. OcHogbl mepmoOuUHAMUKU

TepmoanHaMuueckass cucremMa. BHyTpeHHss] 3HEprus TEPMOJMHAMHYECKOM CHUCTEMbI U CIOCOOBI €€ WM3MEHEHHS.
KonuuectBo TemnoTsl W pabora. BHyTpeHHsIE SHeprusi OJHOATOMHOIO WJIEaJbHOTO Ta3a. Buubel Teruionepeayu:
TEIUIONPOBOJHOCTh, KOHBEKLMS, W3JIy4YeHUE. YIelbHas TEIUIOEMKOCTh BemllecTBa. KoNMMYeCTBO TEIUIOTHI MPH
TeIIonepeaaye.

[Tonsarue 00 anuadbatHoM nporecce. [lepBriit 3akoH TepMoanHaMUKH. [IpuMeHeHne epBoro 3akoHa TEPMOIMHAMUKH
K u3ormpoiieccam. ['paduyeckas uareprperamus padboThI rasa.

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

TemoBble MamuHbl. [TpuUHIMIIBL 1eMCTBUS TEMIOBBIX MaiuH. [IpeoOpa3oBaHusl HEPrUU B TEIUIOBBIX MaIllMHAX.
Koadduurent nonesnoro nerctBusi TermioBod Mamuubl. [ukn KapHo um ero xosd@UIMEHT MOJIE3HOTrO JEHCTBUSL.
DKOJIOTHYECKHE MPOOJIEMBI TEIIOAHEPTETUKH.

TexHruecKkue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: IBUTAaTeh BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHHUK,
KOHJIUIIMOHED.

Jlemoncmpayuu

3mMeHeHne BHYTpEHHEW SHEPruu Teja MpPU COBEPIICHUU PaOOTHI: BBLIET MPOOKU W3 OYTHUIKM MOJ JEHCTBUEM
CXKaTOro BO3/yXa, HarpeBaHue 3pupa B JaTYHHOU TpyOKe MyTEM TpeHUsl (BUIACOAEMOHCTpAIIHS).

M3MeHeHne BHYTpEHHEN SHEPIUM (TEMIIEpaTypbl) Tela IpH TEIUIonepeiaye.

OnswIT 110 a1abaTHOMY PACITUPEHHIO BO3yXa (OTBIT C BO3YIIHEIM OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATENs] BHYTPEHHET0 CTOpaHusl, PEaKTUBHOIO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne yaenbHOoN TEMI0EMKOCTH.

Tema 3. Acpecammnsie cocmosanus eewyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u koHmeHcamus. Mcnapenne u kumneHue. AOCOMIOTHAS U OTHOCHUTENbHAs BIAXKHOCTH BO3/IyXa.
Hacepiennsiii map. Y aenbHas TeIioTa napooopazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JABJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopuble Tena. AHU30TPONHS CBOWCTB KpHUCTAILIOB. KHUIKHE KPHUCTAIUIBI.
CoBpemenHble MaTepuansl. [InaBnenne u Kpucraumsanus. Y aelbHas TerioTa miaBieHus. Cyommumarus.



VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE MPHUMEHEHUE: TUTPOMETP U IMCUXPOMETP, KAIOPUMETP, TEXHOJOTHHU
MTOJTy4YE€HUs COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCJIE HAHOMATEPUATIOB, 1 HAHOTEXHOJIOTUHU.
Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX TTAPOB.

Kunenne npy moHMKEHHOM JaBJICHUH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIeHUST KPUCTAUIMYECKOTO BEIleCTBA.
JleMOHCTpalust KpUCTAIIOB.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

H3mepenne OTHOCUTENbHON BIAKHOCTH BO3IyXa.

Pasznen 4. JaekTpoanHamMuka

Tema 1. Inexkmpocmamuxa

OJIeKTpU3alMs TeN. DJIEKTPUYECKHM 3apsaa. J(Ba Buaa JJIEKTPUYECKHX 3apanoB. IIpOBOOHWKM, IHUAIEKTPUKUA M
MOJIYTIPOBOJHUKH. 3aKOH COXPAHEHMS DJIEKTPUUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHsblil 3JIeKTpUYECKHi 3apsl. DneKTpudyeckoe noje. Hanpssk€HHOCTh
IEKTpUYECKOro noJid. [IpuHIMI Cynepno3suunum 3JIEKTPUIECKUX ITOoNIe. JINHUM HAPsAKEHHOCTH JIEKTPUYECKOTO TTOJIS.

Pabota cun snexrpocrarnyeckoro mnoisa. Ilorenuman. Paznocts nmoreHuuanoB. [IpoBOJHMKM U JAMDIEKTPUKH B
AIEKTPOCTATUYECKOM MoJie. Jlusnexkrpuueckass MpOHUIAEMOCTb.

OnextpoémkocTh. KonaeHcaTop. DNeKTpOEMKOCTh INIOCKOIO KOHJEHCATOPa. DHEPIHs 3apsSKEHHOr0 KOHAEHCATOpa.

TexHuyeckue yCTpoMCTBa U MPAKTUYECKOE ITPUMEHEHHUE: DIEKTPOCKOIL, dJIEKTPOMETP, JIEKTPOCTATUYECKAS 3AILNTA,
3a3eMJICHUE AIEKTPONPHUOOPOB, KOHICHCATOP, KOMMUPOBAIBHBIN aIllapaT, CTPYHHBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U PUHLMII IEUCTBUSA DJIEKTPOMETPA.

B3anmonenicTBrue HadIEKTPU3OBAHHBIX TEI.

DNEKTPUUECKOE MOJIE 3aPSIKEHHBIX TEN.



[IpOBOAHUKH B DIIEKTPOCTATUIECKOM IIOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUIOMAAY IUIACTHUH, PACCTOSHUS MEXIYy HHUMHU U
JTUBJIEKTPUYECKON POHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPa.

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

DNEKTPUYECKUNA TOK. Y CIIOBHS CYHIECTBOBAHUS AJIEKTPUYECKOro TOKa. Mcrounuku Toka. Cuiia Toka. [locTosHHBIM
TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEu.

DNEKTPUYECKOE CONPOTUBIIEHUE. YIENbHOE CONPOTHUBIECHHE BeunlecTBa. IlocnenoBarenpHoe, NapajuIeNIbHOE,
CMEILIAaHHOE COECAMHEHNE IPOBOIHUKOB.

Pabota snexktpuueckoro Toka. 3akoH J[xoyns—JIeHniia. MOIHOCTE JIEKTPUUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAsl CUJia U BHYTPEHHEE CONMPOTHUBJICHHWE MCTOYHMKA TOkKa. 3akoH OMa il MOJHOM (3aMKHYTOM)
3NeKTprYecKon rienu. KopoTkoe 3ampIkaHue.

DNEeKTpOHHAsT TPOBOJAMMOCTh TBEPIBIX METAJUIOB. 3aBHCUMOCTb CONPOTHUBJIEHUS METANIOB OT TEMIEPATYpPHI.
CBepXIIpOBOUMOCTb.

DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku. CoOCTBEHHAass M MpPUMECHAs NPOBOJUMOCTh MOJYNPOBOAHMKOB. CBoMcTBa pP—N-mepexoja.
[TorynpoBOTHUKOBBIE TTPHUOOPHI.

DIEeKTPUUECKUN TOK B paCTBOpaxX M paciuiaBax 3JIEKTPOIUTOB. DIECKTPOIUTAYECKAS JUCCOLUALIMS. DIEKTPOIIN3.

DneKTpudecKuil TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOSATENbHBIN pa3psaa. Monnaus. [1nazma.

TexHu4eckrue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHUE: aMIEpPMETpP, BOJBTMETP, PEOCTAT, MCTOUYHUKH TOKAa,
AJIEKTpOHArpeBaTesibHble TPUOOPHI, IEKTPOOCBETUTENbHbIE MPUOOPHI, TEPMOMETP COIMPOTUBIICHUS, BAKYYMHBIH IHO],
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN TNO/, TATHbBAHUKA.



Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHJIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIONIAJM TONEPEYHOrO0 CEYEHHUS U
Martepuana.

CMemaHHOe COeTMHEHUE TTPOBOIHUKOB.

[IpsiMmoe wu3MepeHue HIEKTPOABMKYIIEH cuiibl. KopoTkoe 3aMblkaHHME TrajJbBaHUYECKOIO 3JEMEHTa U OLICHKa
BHYTPEHHETO CONMPOTUBICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTE RJIEKTPOIUTOB.

HckpoBo#l paspsii U MPOBOAMMOCTD BO3/1yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3y4yeHnne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

M3mepenne 3IeKTPOABMXKYIIEN CHIIBI MICTOYHHKA TOKA M €r0 BHYTPEHHETO CONPOTUBIICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 10 kjacce oOCyIIECTBISETCS € YYETOM  COJEPIKATEIbHBIX
MEXMPEAMETHBIX CBSI3€H ¢ KypcaMl MaTeMaTUKU, OMOJIOrMH, XMMHHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nonamus, CBSI3aHHBIE C M3YyYEHHUEM METOJOB HAyYHOTO IO3HAHUS: SIBJICHHE, HAY4HBINH (axT,
runoresa, pu3nyeckasi BeJIMUMHA, 3aKOH, TEOpHUsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxa: permieHue CUCTEMbl YpaBHEHUH, TUHEHHas QPyHKIMs, mapadosa, runepbona, ux rpaduku U CBOMCTBA,
TPUTOHOMETpUUYECKUE (YHKIUH: CHHYC, KOCHHYC, TAaHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOU mpupoje, 1udpdys3us, ocMoc, TEII000OMEH KHUBBIX OpraHU3MOB (BUIbI
TEeIJIoNepeaun, TEMJI0BOE PABHOBECHE), DIIEKTPUUECKHE SIBJICHUS B )KMBOM MpUpPO/IE.



Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJISIPHAS Macca, TEIIOBbIE
CBOMCTBa TBEPABIX TEJ, KUJIKOCTEH M Ta3oB, AIEKTPHUUECKHE CBOMCTBA METAJIOB, AJIEKTPOJUTHUYECKAs JUCCOLIMALIMS,
rajgbBaHUKA.

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus.: mpeoOpa3zoBaHue JIBIXKEHHUM C HCIIONIB30BAHUEM MEXAHM3MOB, YUET TPEHHSI B TEXHHUKE, MOAIIUITHUKH,
WCIIOJIb30BaHUE 3aKOHA COXPAHEHUSI UMITYJIbCA B TEXHUKE (pakeTa, BOAOMET U APYTrUe), IBUTaTEIbh BHYTPEHHETO CTOPAHMS,
napoBasi TypOuWHa, OBITOBOM XOJOAWIHHUK, KOHJIUIIMOHEP, TEXHOJOTHH IMOJYyUYECHHUS COBPEMEHHBIX MAaT€pHUaliOB, B TOM
YuCJIe HAaHOMATepUajOB, U HAHOTEXHOJIOTMM, JJIEKTPOCTATHUYECKas 3aluTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB, KCEPOKC,
CTPYHHBIN PUHTEP, dIIEKTPOHATPEBATEIbHbBIE TPUOOPHI, DJIEKTPOOCBETUTENBHBIEC TPUOOPHI, TAIbBAHUKA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «Pusnkay Ha ypoBHE cpeaHero obmiero oopasoBanus (6a30BbIi ypOBEHB) TOJKHO
00ecreunTh JOCTIKEHUE CIASAYIONIUX JIMYHOCTHBIX, METAPEIMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS y4eOHOro mpeamera « Ou3nKay JOJKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH
o0ydJaronmxcsi pPyKOBOJICTBOBAThCS C(HOPMUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAIlM/, TO3UTUBHBIX BHYTPEHHHMX YOEXKJICHUH, COOTBETCTBYIOUIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCHMCKOIO
00111ecTBa, paCIIMPEHUE XKM3HEHHOTO OMbITa U OIbITA ACATEILHOCTH B MPOIIECCE peau3alldd OCHOBHBIX HaIlpaBJICeHUN
BOCIIUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3ZHUIIMKA OOYYAIOIIETOCs] KaK aKTUBHOTO W OTBETCTBEHHOTO YJIEHA POCCHUUCKOTO
00I1IeCTBA;

NPUHATUE TPATUIUOHHBIX O0IEYEIOBEYECKUX T'YMAaHUCTUUECKUX U JEMOKPATUYECKUX [IEHHOCTEH;



TOTOBHOCTb BCCTH COBMCCTHYIO JACATCIIBHOCTL B HHTCPCCAX TI'PAKIAAHCKOIO O6H.[€CTBa, y4aCTBOBAaTh B

CaMOYTIPaBJIEHUN B 00pa30BaTEIbHON OpraHU3allNY;

YMEHHE B3aUMO/ICHCTBOBATH C COLIMATbHBIMU MHCTUTYTAaMU B COOTBETCTBUH C UX (PYHKIMSIMH U HA3HAYCHHUEM;
TOTOBHOCTb K TYMaHMTAPHON U BOJIOHTEPCKOU IEATEIBbHOCTH;

2) IATPHOTHYECKOTO BOCIIUTAHUS:

c(OpPMUPOBAHHOCTH POCCUNCKOM TPAKIAHCKON HUICHTUYHOCTH, MaTPHOTU3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHUMBOJIAM, TOCTHXKEHHUSM POCCHUMCKUX YUYEHBIX B 00JacTH (U3UKU U

TCXHHUKH,

3) AyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:
c(pOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3STUYECKOTO ITOBECHMS;
CIIOCOOHOCTh OLICHMBATh CHUTYyallMl0 M NPUHUMAThb OCO3HAHHBIE pEUIEHUs, OPHUEHTHUPYSICh Ha MOpPAIbHO-

HPaBCTBCHHBIC HOPMbI 1 ICHHOCTHU, B TOM YHCJIC B ACATCIIbBHOCTHU y‘—IéHOFO;

OCO3HaHHE JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMYMBOTO OYIyIIIETO;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

3CTETHYECKOE OTHOIICHHUE K MUPY, BKIIFOUask 3CTETHKY HAyYHOI'O TBOPYECTBA, IPUCYILEr0 (PM3MIECKON HAYKE;

5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEPEC K Pa3IMYHBIM chepaM mpodhecCHOHAIBHOM JeSITEILHOCTH, B TOM YHCIIE CBA3AHHBIM C (PU3MKOM M TEXHUKOM,

yMEHUE COBEPIIIATh OCO3HAHHBIN BHIOOp OynyIiel mpodeccruu u peain30BbIBaTh COOCTBEHHBIC )KM3HEHHBIE TJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHMIO B 00JaCTH (DM3HKK HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHUSI:

c(OPMUPOBAHHOCTH IKOJIOTHUECKON KyIbTyphl, OCO3HAHHE TJI00ATFHOTO XapaKTepa IKOJIOTHIECKUX MPOoOIeM;
IJIAHUPOBAHUE U OCYIIECTBIICHUE JAEHUCTBUN B OKPYXKAIOUIEH CPEAE HA OCHOBE 3HAHUS LIEJIEW YCTOMYMBOTO Pa3BUTHS

YCJIO0BCUYCCTBA,

paCIIMPEHUE OTBITA JIEATETLHOCTH IKOJIOTUUECKON HAMTPaBICHHOCTH Ha OCHOBE MMEIONIUXCS 3HAHUMN 110 (PUBHKE;
7) HEHHOCTH HAYYHOTO MO3HAHWS:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3MUECKON HAYKU;



OCO3HaHUE [[EHHOCTU HAYyYHOU AESITeNbHOCTH, TOTOBHOCTh B MPOLIECCE U3YUYCHUS (PU3UKU OCYIIECTBIATH MPOEKTHYIO
Y MCCIIEIOBATEIIbCKYIO AEATEIBHOCTh UHANBUAIYAIbHO U B IPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEpPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble JJornyeckue 1eMCTBUA:

CaMOCTOATEITFHO (POPMYIIHPOBATH U aKTYaIU3UPOBATH MIPOOIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;

OTIPEIEIISITH TSN AeATEIHPHOCTH, 3a/1aBaTh MAPAMETPhl U KPUTCPUHU UX JOCTIKCHHUSI,

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHNS B pACCMAaTPUBAEMBIX (DHM3NUECKUX SBIICHUSAX;

pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEMbl ¢ y4ETOM aHaju3a HUMEIOIIUXCS MaTepHaIbHBIX W HeMaTepHaIbHBIX
pPECYpCOB;

BHOCHUTh KOPPEKTHUBBI B JICATCIIBHOCTh, OIICHMBATh COOTBETCTBHE pPE3YyIbTATOB IIENISAM, OIICHUBATH PHUCKU
MOCJIEICTBUM ACATEIIbHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH pPabOTy B YCIOBHUSIX PEaJbHOTO, BHUPTYAIBHOTO HW KOMOMHHPOBAHHOTO
B3aUMOJICUCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHHUE MPH PEIISHUH )KU3HSHHBIX TTPOOJIeM.

Ba3oBble nccienoBaTebCKHe AeiiCTBHA:

BJIAJICTh HAYYHON TEPMUHOJIOTHEH, KITIOUYEBBIMU TIOHITHAMHU U METOJIaMU (PH3NYECKON HAYKH;

BJIAJICTh HAaBBIKAMH y4e€OHO-MCCIICIOBATEIHCKON U MPOEKTHON NEATeIbHOCTH B 00JacTH (DPU3UKH, CTIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pEIIeHUs 3aaad (U3UYECKOT0 COJEPKaHUS, MPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHMS,

BJIAJCTh BHUJAMH JIEATCILHOCTH I10 TOJYYEHHWIO HOBOTO 3HAaHHS, €r0 HWHTEPHpPETAIMH, IPeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3IMYHBIX YUSOHBIX CUTYAIMSIX, B TOM YHCIIC TIPH CO3IaHUH YICOHBIX MPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBIIITH IPUUMHHO-CJIC/ICTBEHHBIE CBSI3M U aKTyaJIM3UPOBAThH 3aJ1a4y, BBIIBUTATh THIOTE3Y €€ PEIICHUSs, HaXOIUTh
apTyMEHTBI JIS IOKAa3aTeIhCTBA CBOMX YTBEPIKICHHM, 3a/1aBaTh MApaMETPhl U KPUTEPUHU PEIIICHHUS,



aHAIM3UPOBATh TMOJYYCHHBIE B XOJE€ PEIICHUS 3aJadd PE3yJIbTAaThl, KPUTHYECKU OIICHHBATh WX JTOCTOBEPHOCTD,
MIPOTHO3UPOBATh N3MECHEHHE B HOBBIX YCJIOBHSX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 33/1aud B 00pa30BATEIbHON NESITEIBHOCTH, B TOM YHCIIC TIPU M3yYCHUU
bu3uKy;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OTIBIT;

YMETh IEPEHOCUTH 3HAHUS TI0 (PU3UKE B MPAKTUICCKYIO 00JIACTh )KU3HEIEATSILHOCTH,

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE HJICH, TIPEJJIaraTh OPUTHHAIBHBIC TIOAXO0/IbI ¥ PEIICHUS,

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BIAJCTh HABBIKAMHU TIONyYCHHS WHPOpManuu (HU3NIECKOTO COJACPKaHUS W3 MCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEIIbHO OCYIIECTBIIATH TOWUCK, aHAIN3, CHCTEMATHU3AIMI0 W MHTEPIPETAIINI0 HHHOPMAINK PAa3INIHBIX BUIOB U
dbopm IpeacTaBICHNUS,

OIICHUBATh JOCTOBEPHOCTHh MH(POPMAIIUH;

UCITOJIB30BaTh CPEJACTBa WH(MOPMAIMOHHBIX M KOMMYHHMKAITMOHHBIX TEXHOJIOTHMH B PpEIICHUH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX M OpPTaHU3AIlMOHHBIX 3a/Jad C COOJIOJCHHEM TPeOOBAaHMIA APrOHOMHKH, TEXHUKH OE€30MacHOCTH,
TUTHEHBI, PECYPCOCOSPEIKCHHMS, MPABOBBIX M ATUYECKUX HOPM, HOpM MH(POPMAITMOHHOM 0€3011aCHOCTH;

co37aBaTh TEKCThl (DU3UYECKOTO COJEPKaHMS B Pa3NUYHBIX QopMarax ¢ ydy€ToM Ha3zHadeHUS HHGPOpMAIMU U
IIEJICBOM ayJIUTOPUH, BEIONpAst ONTUMATBHYIO (JOpMY TIPEICTABICHUS U BU3yaJIU3aIiH.

KoMMyHHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:
OCYILECTBIIAThH OOIIEHNE HA YpOKaxX (PU3UKH U BO BHE-YPOUHOU JESTEIbHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTyallMi U CMSATYaTh KOH(QIUKTHL;
Pa3BEPHYTO M JIOTUYHO HU3J1araTh CBOK TOUKY 3pEHUS C UCIIOIb30BAHUEM SI3bIKOBBIX CPEJCTB;
MOHUMATh U UCMOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIUBUTyaJIbHOW PabOThI;
BbIOMpATh TEMATUKY U METOJbI COBMECTHBIX JIEUCTBUMN C yUETOM OOIIMX MHTEPECOB U BOZMOXKHOCTEN Ka)KAOTrO WiIeHa
KOJUJIEKTHUBA;



IIPUHUAMATh LEJIU COBMECTHOM JESTEIbHOCTH, OPraHW30BBIBATh U KOOPAMHUPOBATH JCUCTBUS MO €€ NOCTHKEHUIO:
COCTaBJISITh IUIaH JEWCTBHM, paclpeAcssaTh pOJH C YYETOM MHEHUM YyYaCTHHKOB, OOCYXJIaTh pe3yJbTaThbl COBMECTHOMU
paboThI;

OLICHMBATh KAyeCTBO CBOEr0 BKJIaJa M KaXXJOr0 Y4YaCTHMKA KOMAaHJbl B OOIIMH pe3yapTaT MO pa3pabOTaHHBIM
KPUTEPUSIM;

IIpeUIaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJEH C MTO3UIIMN HOBU3HBI, OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISITh ITO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JMYHBIX CUTyaUUsX, MPOSBIATb TBOPYECTBO M
BOOOpakeHue, ObITh NHULIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA
Camoopranusauus:
CaMOCTOSITEJIbHO OCYUIECTBJIATh IO3HABATEJIbHYIO JIEATEIbHOCTh B 00JIACTU (PU3UKU M aCTPOHOMHHM, BBISBIATH
po0IeMbl, CTaBUTh U (POpMyIHUpPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITENIbHO COCTAaBJISATh IJIAH PELICHHS PACYETHBIX M KAYECTBEHHBIX 3aa4, IUIAH BBIIIOJHEHUS NMPAKTHYECKON
paboThI ¢ YU4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTESHUIH;
JaBaTh OLIEHKY HOBBIM CHUTYaLIMsIM;
paciupsATh paMKH y4eOHOTO NMpeAMETa Ha OCHOBE JINYHBIX NMPEATNIOYTCHU;
JieJ1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 3a PEIICHHUE;
OLICHMBATh NPUOOPETEHHBIN OIIBIT;
CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO JIPYAUIIMU B 001acTH (U3HMKH, MOCTOSHHO IOBBIIIATH CBOM
o0pa30BaTeNbHbIN U KyJIbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:
JIaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LETISIM;
BJIAJ€Th HAaBBIKAMU IO3HABATENBHON pe(dieKCHH Kak OCO3HAaHUS COBEPIIAEMBIX JEHCTBUA M MBICIUTENbHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU;
UCIOJIb30BaTh NPUEMBI pe(IeKCUU TSl OLIEHKU CUTYallud, BEIOOpa BEPHOTO PEILICHUS;



YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO TPUHUMATH PEIICHUS 110 UX CHUKEHHUIO,

IIPUHUMATh MOTHBBI U apTYMEHTHI APYTUX MPU AHATU3E PE3YIbTATOB JICSITEIbHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI APYTUX MPU aHATU3E PE3YIbTATOB AEATCIHHOCTH,

MIPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OITHOKH.

B npoiiecce JoCTHXEHUS TIMYHOCTHBIX PE3yJIbTATOB OCBOEHUSI TPOTPaMMbI MO (PU3HUKE JJI1 YPOBHS CPEIHETO 00IIEero
00pa3oBaHUs y 00YUYarOIIUXCSl COBEPIICHCTBYETCSI SMOIIMOHATBHBIN MHTEIUICKT, TPEANOJIaraoiuii chopMUPOBAHHOCTD:

CaMOCO3HaHMS, BKJIIOYAIOIIETO0 CIIOCOOHOCTh MOHMMAaTh CBOE SMOILMOHAIIBHOE COCTOSIHHE, BHUICTh HaIlpaBJICHUS
pa3BUTHSI COOCTBEHHON AMOITMOHATIBLHOM chephl, OBITh YBEPEHHBIM B CeO€;

CaMOPETYJIMPOBAHUS, BKJIIOYAIOMIET0 CAMOKOHTPOJIb, YMEHHUE IMPUHUMATh OTBETCTBEHHOCTh 3a CBOE ITOBEICHUE,
CIIOCOOHOCTH a1l TUPOBATHCS K YMOIIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOIIEH CTPEMIIEHUE K JTOCTHKEHHIO LEIU U yCIEXy, ONTUMHU3M, HHUIUATUBHOCTD,
YMEHHUE AEUCTBOBATH UCXO/ISI U3 CBOMX BO3MOYKHOCTEM;

OMIIATHH, BKIIIOYAIOMIEH CIIOCOOHOCTh IOHHMMATh SMOIIMOHAIBHOE COCTOSHHE JAPYTUX, YYUTHIBATh €ro IIpU
OCYIIIECTBJICHUHU OOIIIEHUS, CIOCOOHOCTh K COYYBCTBUIO U CONEPEKUBAHUIO;

COITMAIbHBIX HAaBBIKOB, BKJIIOUAIOUIMX CIIOCOOHOCTH BBICTPaMBaTh OTHOIICHUSI C APYTUMHU JIIOJAbMHU, 3a00TUTHCH,
MPOSIBIISATh HHTEPEC U pa3periaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTh
c(hOpMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh HA MPHUMEPAX POJib U MeCTO (PU3UKU B POPMUPOBAHUU COBPEMEHHOW HAY4YHOW KAPTHUHBI MUPA, B
Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTMHU, B IPAKTUYECKOUN ACATEIIBHOCTH JIIOACH;

YUUTHIBaTh IPAaHUIBl IPUMEHEHHUSI U3yUYEHHBIX (PU3MUECKUX MOJeNiel: MaTepuaibHas TOYKa, HHEpIHalbHas cUcTeMa
oTcuéra, abCOJNIIOTHO TBEPIOE TENO, WUACATbHBIA Ta3, MOJCIH CTPOCHUS Ta30B, KUIKOCTEH W TBEPIBIX TEJ, TOUCUHBIN
AJIEKTPUYECKUH 3aps]l IPU PEeIICHUU (PU3NYECKUX 3a/1a4;



pacno3HaBaTh (U3WYECKUE SBICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE 3aKOHOB MEXAaHWKH, MOJICKYJISPHO-
KMHETUYECKOW TEOPUU CTPOCHHUSI BEIIECTBA W JJICKTPOJAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJUHEUHOE
JBIDKEHWE, CBOOOTHOE MAICHUE TEJl, IBIKCHHE 110 OKPY>KHOCTH, HHEPIIHS, B3auMoaeiicTBrue e, nuddy3us, OpoyHOBCKOE
JBUKEHUE, CTPOCHHME >KUJIKOCTEM M TBEPABIX TeEJ, M3MEHEHHE OOBhEMa Tell MPU HarpeBaHUU (OXJAXKICHHH), TEIJIOBOE
paBHOBecHE, HCIapeHue, KOHACHCAIUs, IUIABJICHHE, KPUCTAJUIM3allMs, KHUIEHUE, BJIAXKHOCTb BO3/lyXa, IOBBIIICHUE
JABJICHUS ras3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYE, CBSI3b MEXK]Yy MapaMeTpaMu COCTOSIHMS raza B U30IpPOIECcCcax,
AIIEKTPU3aLUs TEJ, B3AUMOJCICTBUE 3aPS/I0B;

OMKCHIBATh MEXAHUYECKOE [IBIDKEHUE, HCIOJIb3yd (U3UYECKUE BEIMYMHBI: KOOpJWHATA, IyTh, IEepEMeEIICHUE,
CKOpOCTb, YCKOPEHHE, Macca Tella, CUjla, UMITYJIbC TeJla, KHHETUYECKAsl SHEPTusl, MOTCHIMAIbHAS SHEPIUsl, MEXaHUYECKas
paboTta, MexaHWYeCcKas MOILIHOCTh; MPU OMUCAHUU MPABUIBLHO TPAKTOBATh (PU3MUECKHUI CMBICI MCIIOJIb3YEMbIX BEITUYMH,
uxX O00O03HAYEHUS W EIUWHUIIBI, HAXOAUTh (POPMYJIbI, CBS3bIBAIOIIUE JAHHYIO (U3NYECKYI0 BEIUYUHY C JPYTUMHU
BEJINYMHAMU;

OINMKCHIBATh N3YUYCHHBIC TETJIOBBIE CBOMCTBA TEIl M TEIUIOBHIC SIBJICHHS, UCTIONIb3YS (DU3UUYECKUE BEIIMUMHBI: JaBJICHUE
ra3za, TemIepaTrypa, CpeiHssl KHHETHUECKass YHEPTUsl XaOTHUYECKOTO JABUKEHUSI MOJEKYJ, CPEAHEKBAApPaTUUHAS CKOPOCTh
MOJIEKYJ, KOJWYECTBO TEIJIOThl, BHYTPEHHSS HSHEPrus, padora rasza, KOd(PQPHUIUEHT MOJE3HOro ACHCTBUS TEIJIOBOTO
JIBUTATEJIS; MPU ONMUCAHWU TPABUIBHO TPaKTOBAaTh (DU3UYECKHUI CMBICT MCHOJIb3YEMbIX BEIMYMH, MX O0O3HAYCHUS U
€UHUIIbI, HAXOJIUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3NUYECKYIO BETUYUHY C APYTUMHU BEIUUMHAM;

OMUCHIBATh HM3YYEHHBIE BJIEKTPUUYECKUE CBOMCTBA BELIECTBA M BJIEKTPUUYECKHUE SIBIEHUA (IIPOLECCHI), HCIOIb3YS
bu3nYecKue BETUYHMHBL DJICKTPUYCCKUN 3apsll, AJIEKTPUUECKOE I0JIe, HAMPsHKEHHOCTh TOJISA, IMOTEHIMAN, Pa3HOCTh
MOTEHIIUAJIOB; MPU OMMCAHWU MPABUIBHO TPAKTOBATh (PM3UYECKUM CMBICI MCIOJIB3YEMbIX BEIMYHMH, UX OOO03HAUYCHUS U
€MHUIIBI; YKa3bIBATh (DOPMYIIbI, CBS3BIBAIOIINE TAHHYIO (PM3UYECKYIO BEJTUYUHY C IPYTUMU BEJIMUUHAMU;

aHATM3UPOBaTh (U3HUECKUE TIPOIIECCHI U SBJICHUS, UCTIONB3Ys (PU3UIECKUE 3aKOHBI U MPUHIIUIIBL: 3aKOH BCEMUPHOTO
tarotenus, |, Il u Il 3akonsl HproTOHA, 3aKOH COXpaHEHHS] MEXaHWYECKOW SHEPrUH, 3aKOH COXPAHEHHS MMITYJIbCa,
NPUHLUIN CYNEPHO3ULUA CUJI, MPUHIUI PABHOINPABUS HHEPLHAIBHBIX CHUCTEM OTCYETA, MOJEKYJISPHO-KUHETUUYECKYIO
TEOPHUIO0 CTPOCHUSI BEIIECTBA, Ia30BbIE 3aKOHBI, CBS3h CPEIHENH KMHETUUECKOW IHEPTUM TEIJIOBOTO JABMXKEHUS MOJICKYI C
abCOJIIOTHOM TeMIlepaTypoH, MEepPBbIil 3aKOH TEPMOJIMHAMUKH, 3aKOH COXpPAHEHHUs JIEKTPUUYECKOro 3apsja, 3akoH KyroHa,



Opu 3TOM pa3iIuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTUYeCKOE BBIPAKEHHUE M YCIOBHUS (TpaHUIIBL,
o0JjacT) NPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NMPHUHLHUIBI ACHCTBHUS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3inyarh YCIOBHUS UX
0€30I1aCHOr0 UCII0JIb30BAHUS B TIOBCEAHEBHOM KU3HH;

BBITNOJIHATh 3KCIEPUMEHTHI MO0 HUCCIEN0BAHUIO (PU3MUECKHUX SIBJIEHUM U IMPOLIECCOB C HUCIOJIb30BAHUEM MPSMBIX U
KOCBEHHBIX H3MEPEHM, MpH 3TOM (OpMYyIUpOBaTh MpoOiIeMy/3aJady U TUIOTE3y Y4eOHOTO SKCIEpPUMEHTa, COOUpPATh
YCTaHOBKY M3 MPEMAJIOKEHHOTO 000pYI0BAHHUS, IPOBOJAUTH ONBIT U (POPMYJIUPOBATH BHIBOJIBI;

OCYILIECTBIISAThH NMPSAMBIE U KOCBEHHbIE NU3MEPEHUSI (PU3NUECKUX BEJIMYUH, IPU 3TOM BBHIOMpATh ONTHUMAJIbHBIN cIOCO0
WU3MEPEHHUS U UCIIO0JIB30BAaTh U3BECTHBIE METOBI OLIEHKH [TOTPEUTHOCTEN N3MEPEHMIA;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEIMYMHAMU C MCIOJB30BAHUEM MPSAMBIX U3MEPEHUM, NMPU 3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YIbTATHI MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BETMYMH B BUJIE€ TAOIHI U
rpauKoOB, AEaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMS;

coOmoaTh npaBuja 0OE€30MacHOrO TpyJa IMpH NPOBEACHUM HCCIEIOBAHUNW B paMKax y4uyeOHOro 3KCIEepUMEHTa,
y4e0HO-UCCIIEIOBATEIbCKOM M MPOEKTHOW  JESTENIbHOCTH C HUCIHOJb30BAaHUEM HM3MEPHUTENBHBIX YCTPOHCTB U
71a00paTOPHOTO 00OPYAOBAHUS;

pemaTh pacy€THbIe 3a7a4i C SIBHO 3aJJaHHON (PU3MUYECKON MOJIENbIO, UCIOJIb3Ys (PU3MUYECKUE 3aKOHBI M MPUHLHUIIBI,
Ha OCHOBE aHaju3a YCJOBHS 3aJaud BBIOMpATh (PU3MYECKYIO MOJEJb, BBLACIATh (PU3UUECKUE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIE NJIsi €€ pEelIeHUs, MPOBOAUTHh PAcu€Thl M OLCHUBATh PEAJbHOCTh IMOJIYYEHHOTO 3HAu€HUs (PU3NYECKOU
BEJIMYMHBI,

pelaTh KaueCTBEHHbIE 3a7ja4M: BBICTPAMBATh JOTMYECKH HEMPOTUBOPEUMBYIO LEMOYKY PACCYXKIACHUH C OMOpOW Ha
U3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKUE SIBJICHUS;

UCIIONIb30BaTh IMPH PEIICHUH YYeOHBIX 3a/ad COBPEMEHHblE HH(POPMAIMOHHBIE TEXHOJOTUU [UIS IOMCKa,
CTPYKTYpUPOBAHHUSA, UHTEPIPETALIMUA U TPEJICTaBICHUsS] Yy4eOHOM M Hay4dHO-TOMYJISIpHOW HMH(OpMAaIMH, MOTy4YEHHOU u3
pa3IMYHBIX UICTOYHUKOB, KPUTUUECKU aHAJTM3UPOBAThH MOJIy4aeMyto HH(POPMALIUIO;

NPUBOAUTH TPHUMEPHI BKJIAJa POCCUUCKUX M 3apyOEKHBIX YUYEHBIX-(U3UKOB B pPAa3BUTHE HAYKH, OOBSICHEHHE
IPOLIECCOB OKPYIKAIOLIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHL;



UCIIONIb30BaTh TEOPETUYECKUE 3HaHUS MO (PU3MKEe B MOBCEIHEBHOM KHU3HU Il oOecredeHusi O€30MacHOCTH MpHU
oOpaiieHun ¢ mpudbopaMl M TEXHUUYECKUMU YCTPOMCTBAMHM, Ui COXPAHEHHsI 3J0POBbsI M COOJIOACHHUS HOPM
HKOJIOTHYECKOT0 TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

paboTarh B IpyIIe C BBHIMOIHEHUEM Pa3IUYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATH pabOTy TPpYINIbI, PAIIMOHATIBHO
pacnpenenaTh 00s3aHHOCTU U TUIAHUPOBAThH JESATEIBHOCTh B HECTAHAAPTHBIX CUTYyallUSX, aJICKBATHO OLIEHHWBATHh BKJIAJI
Ka)KJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIICHHE pACCMAaTPUBAEMOM IPOOIEMBI.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. DU3UKA U METOAbI HAYYHOI'O ITO3HAHUSA
bu6mmoreka [IOK
1.1 ®Pu3uKa 1 METOAbI HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmorexa [IOK
21 Kunemaruia > https://m.edso00.ru/7f41bf72
bu6mmoreka [JOK
22 Huranuica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 18



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

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 bubnnoreka [HOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TCPMOAHHAMIKIL 10 https://m.edsoo0.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEIIECTBA. 5 bubnnoreka [HOK
' ®azoBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6mmoreka [IOK
41 UICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 3neKTpUdecKuid TOK. Toku B 12 bubnuorexa [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Kontpoabubie IlpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
dusnka — HayKa O MPUPO/IC.
1 Hayunnie MCT(}),K bl nofHapHI/Iﬂ 1 bubmorexa [JOK
v A https://m.edsoo.ru/ff0c32e2
OKPY’KaloIIero MUpa
Poaw u mecTo pusuku B

5 (hopMUPOBaHUH COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUpA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATETbHOCTH JIIOIeH
MexaHn4eckoe JBHKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUUECKOTO 1 bu6mmoreka [IOK
neuxenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE IpsIMOJIMHEWHOE 1 bubnnorexka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpEeHHOE PSIMOJIMHENHOE 1 bubmuoreka [IOK
JIBH)KEHUE https://m.edsoo.ru/ff0c372e

6 CBobOoaHOe mageHue. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOIHOTO MaJeHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BUXEHHUE.

7 JIBr>keHUEe MaTepUaIbHOM TOUKH 110 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunnun oTHOCHTENbHOCTH [ anmuest. 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

NHepuuanpHble CUCTEMBI OTCUETA.
[Tepsbsiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

9 CyInepro3uiuu cuii. Bropoii 3akon bubmmorexa [TOK
yrep H ' P . https://m.edsoo.ru/ff0c3be8
HreroTona nist MaTepuanbHOM TOUKU

10 Tperuii 3akon Herotona st bubnnoreka HOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TAroteHus. Cuna

11 Tsokectu. [lepBas kocMuveckas bubmorexa LHOK

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

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

13 Cuna C(P;H OTI/IBJ‘IGI(-IbI/Iq:[ pu BI/IE)KGHI/II/I bubmorexa HOK

P e https://m.edsoo.ru/ff0c3f76
TeJa B KUJAKOCTH WJIH ra3e
[TocTynarenbHOE U BpamaTelibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cuisl. [liteuo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TElA
NMnynbsc MmaTepualbHONM TOYKH,

15 CHUCTEMBbI MaTEPUATIBHBIX TOUYEK. bubnuorexa [JOK
Nmnynbce cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE TBUKEHUE
PaGoTta u MOIITHOCTH CHITBIL.

16 Kunernueckas 3Heprusi MaTepuagbHON bubnnorexka [JOK
ToukH. Teopema 00 H3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU SHEPrUu

17 [ToTennuanpHas SHEPTHSL. 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

[ToTenumanpHas SHEPTUs YIPYToO
ne(OpMUPOBAHHOMN MPY>KUHBI.
[ToTenunanpHas Heprus Tena BOIU3U
IIOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a

18

19

20

IloTeHnManbHbIe U HEMOTEHMAJIbHEIE
cuiibl. CBA3b paboThHI
HEMOTEHIUAJIBHBIX CHJI C U3MEHEHHEM
MEXaHWYECKON PHEPTUU CUCTEMBI TEJl.
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHU

Jlaboparopuas padota «Vccienopanue
CBSI3U paOOThI CHIIBI C HK3MCHEHUEM
MEXaHUYECKOM dHEPTHH Tella Ha
puMepe PacTsHKEHHUS PE3MHOBOTO
KIyTa

KonTponbHas padota no teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXAHUKE

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

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

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
neuxenue. Audoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

XapakTtep ABUKEHUS U
B3aMMOJJEUCTBHS YaCTUI] BEIIECTBA.
Mojaenu cTpoeHus ra3oB, XUIKOCTEH U
TBEPABIX TEI

Macca monekyin. KonuuectBo
BemiecTBa. [locrosunas ABoraapo

24

TennoBoe paBHoBecue. Temneparypa u
e€ usMmepenue. lllkana remneparyp



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

Henscus

Wneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AGcomtoTHas TemIepaTypa Kak Mepa
26 CpelHEe KUHETUYECKON SHEPTUn bubnmoreka [JOK
JIB>KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeiipona
27 3akoH JlanbToHa. ["a30BbIe 3aKOHBI
Jlaboparopuas padota «VccienoBanue
28 3aBHCUMOCTH MEXy MapaMeTpaMu
COCTOSIHUS pa3peKEHHOI'0 Ta3a
29 H3omnporiecchl B UACaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BnyTtpennss sHeprus
TEPMOIMHAMUYECKOIN CUCTEMBI U
30 crocoOb! e€ n3menenus. KonmuectBo bubnuotexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPIrUsl OJHOATOMHOTO UJEAIBHOTO
rasa
bubmuorexa [JOK
31 Bast rerutoniepe e https://m.edsoo.ru/ff0c5c36
VY nenpHas TEIIOEMKOCTD BELLIECTBA.
32 KonunuecTBo TennoTsl npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢36
Teruonepenave. AnuabaTHeli mpolecc
33 IIepBbIil 3aKOH TEPMOAMHAMUKH U €T0 bubnnorexka [JOK
IIPUMEHEHHUE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTs npoiieccoB B bubnmoreka [JOK

npupoze. Bropoii 3akoH

https://m.edsoo.ru/ff0c6230



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
https://m.edsoo.ru/ff0c6230

TCPMOJAUHAMUKN

[Tpuniun nevicreus u KII/ TenmoBoi

bu6mmoreka [IOK

35 MaIlUHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ1
37 DKosornyeckue mpoodIeMbl
TETUIOIHEPTETHKHU
38 O6o06maromuit ypok «MosekyispHas bubnuoreka [IOK
¢uzuka. OCHOBBI TEPMOIMHAMUKIY https://m.edsoo.ru/ff0c6938
KonTponbhast padota no teme
39 «Monekynsapaas ¢pusznka. OCHOBBI bubmmorexa LOK
yop ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3zoBanue M KOHACHCAIHS. bubnuorexa [IOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOGCOTIOTHAS M OTHOCUTENbHAS
41 BJIAJKHOCTh BO3/1yXa. HachleHHbIN bubmmorexa [TOK
AYXA: B https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucramumueckne u
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMCTB KpucTauioB. JKuakue https://m.edsoo.ru/ffOc65f0
kpuctayibl. COBpeMEHHBIC MaTepPHAITBI
[1naBneHre U KpUCTATUIA3AIIHSL.
43 VY nenbHas TemioTa riaBiIeHUs bubmmorexa [OK
A ’ https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmorexa [IOK
44
YpaBHeHHE TeII0BOrO bananca https://m.edso0.ru/ff0c6820
DIIeKTpu3alus Teil. DICKTPUIECKHI
bu6mmoreka [IOK
45 3apsz. [[Ba Buaa 3lEKTpUUECKUX

3apsiI0B

https://m.edsoo.ru/ffOc6bcc



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

[IpoBOHUKHU, TUBTIEKTPUKHU U

46 OJYIIPOBOJHUKHA. 3aKOH COXPaHEHUS bubnnorexa [IOK
YHpOBOA ) P https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsiaa
BsaumopeiictBue 3aps/10B. 3aKOH
47 Kynona. TouedHbIN 3JIEKTpUICCKUT bubnnorexa [IOK
Y ’ p https://m.edsoo.ru/ffOc6ced
3apsn
Hanps:k€HHOCTB 3JIEKTPUUECKOTO
48 noss. [IpuHImMn cynepno3unuu bubnnoreka [JOK
BJIEKTPUYECKUX MoJe. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cwit aiekTpocTaTHiaeckoro
49 nond. [Torenuuan. Pasaocts Bubmorexa ITOK
’ Hait. https://m.edsoo.ru/ff0c6f00
IOTEHI[AATIOB
IIpoBOOHUKHN U OUIIEKTPUKHU B
50 3J'IpeKT OCTATHYECKOM nol:J)Ie bubmmorexa [TOK
P ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IpOHUIIAEMOCTD
bu6mmoreka [IOK
51 OnexTpoéMKocTh. KoHIneHcaTo
p a p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD MIIOCKOTO
52 KOHJeHcaTopa. DHEPrHs 3apsKEHHOTO bubmmorexa [TOK
pa. p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlabopaTtopHas pabota "3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMIT NEWCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMMPOBATHLHOTO
54 ammapara, CTpyHHOTO MpUHTEpa.

DJIEKTpOCTaTUYECKAas 3allUTa.
3a3zeMJIeHre IEKTPOIPUOOPOB



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

55

56

57

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cymiectBoBaHus. [IoCTOSHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporusnenue. 3akon Oma it
y4acTKa Ienu

[TocnenoBarenvHOE, MapaiebHOE,
CMEIlIaHHOE COETMHEHUE
npoBoAHHUKOB. JlabopartopHas paboTa
«M3yueHne cMemaHHoro CoeIMHeHuUs
PE3UCTOPOBY

PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenua

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

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

58

3axon OMa 11 TOJIHOM (3aMKHYTOI)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne DJIC ucTtouyHnka ToKa u
€ro BHYTPEHHET'O COIIPOTHBIICHUS

0.5

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

59

DneKTpOoHHAs TPOBOIMMOCTH TBEPABIX
METAJUIOB. 3aBUCUMOCTh
COIPOTHBIICHUS] METAJIOB OT
TemnepaTypbl. CBEpXITPOBOAUMOCTD

60

61

DIIEKTPUYECKHI TOK B BaKyyMe.
CBoliCcTBa 3JIEKTPOHHBIX ITY4YKOB

[TonmynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMeCHas MpoBoAUMOCTh. CBOMCTBA
p—n-nepexona. [lonynpoBoaHUKOBBIE
prOOpbI

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

62

DNEeKTpUUECKUH TOK B pacTBOpPax U
pacmiaBax 3J€KTPOJIUTOB.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba



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

DNEKTPOIUTUYECKAS AUCCOLUALIMS.
DIIEKTPOJIN3

DNEeKTPUYECKHUM TOK B razax.

63 CamMoCTOSITeTbHBINA U 1 bubmuorexa [JOK
HECaMOCTOSTENbHBINA pa3psax. MoiHus. https://m.edsoo.ru/ffOc84ae
IIna3zma
DnexkTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bubnuorexa [IOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
O6o06maromuit ypok bubnnoreka [JOK

65 1
«INEKTPOIUHAMHUKA https://m.edsoo.ru/ffOc88be
KonrtponbHas paborta no reme

66 «Quekrpocraruka. [TocrosHHBIM 1 bubnnoreka [JOK
JIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IM4YHBIX Cpeaax»

67 PesepsHelii ypok. KonTponsHas 1 bubnnoreka [JOK
pabota no Teme "DneKTpoArHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O60061maromui ypok 1 bubnuoreka [IOK
no temaMm 10 xnacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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