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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHON Mporpammel, npeacTtaBieHHbIXx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIETSAIOTCS OCHOBHBIE LIEIM M3Y4YeHMs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETO
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

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

TOM YHCJIE TPEIMETHBIEC PE3yJIbTaThI IO rojlaM 00yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoapHbIN Kypc GU3HKH — CHCTEMOOOpa3yIOIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAesiseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa OOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSThH
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

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



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET 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 MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TE€XHHUYECKUX 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 palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (PU3NUECKON Teopuu, posi pyHAaMEHTAIbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alyy SKCIEPUMEHTAIBHOU AESATENIBHOCTU O0YYarOIIUXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
NpaKkTUYECKUX padoT. BhifeneHne B yka3aHHOM IepedHe JabopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHSIMHU TPOBOJAUTH KOCBEHHBIC WM3MEPEHUsI, HMCCIECI0OBaHUs
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
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MO3BOJISIIOIINE TPUMEHSITh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUsI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKpY’KaroIlIeH
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
(bU3MKK Ha ypOBHE CpeHEro 0011ero oopa3oBaHus JIOJDKEH U3Yy4YaThCs B YCIOBUSAX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nporpaMMme Mo (PU3MKe YICHUYECKUX MPAKTUYECKUX PabOT M JAEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTHueckue KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

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

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOITUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMmupoBaHHE TMPEACTABICHUN O ponu (DU3UKK A PAa3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHne  CUCTEeMbl  3HaHUH 00  oOmux  (PU3HUECKHUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHeHHUS (PU3WYECKUX SBICHUHA B TPUPOAC H JUISl TPUHATHS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

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

e TOHWMaHHWC (UBUYECKUX OCHOB WM TIPUHITUIIOB JCHCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpEAENIEHNS IOCTOBEPHOCTH OTYYEHHOTO PE3yNIbTaTa;

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

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 knmacce — 68 wacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COILEPKXAHUE OBYUYEHUSA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O O3HAHUSA

duznka — Hayka o npupoze. Hayunele MeTObI MO3HAHUS OKPYXKAIOLIErO
mupa. Ponp 3KcnepuMeHTa W TEOpMHM B MPOLECCE MO3HAHMS IPUPOJBI.
DKCIIEpUMEHT B (PU3UKE.

MopenupoBanue (GU3NUECKUX SIBJIEHUH U MpoleccoB. HayuHble rumnoressl.
dusnyeckue 3aKOHbl M TEOpPUU. ['paHMIIBI NPUMEHUMOCTH (PU3HUYECKUX
3aKOHOB. [IpHHINII COOTBETCTBUS.

Ponb 1 mecto ¢pus3nku B opMUpPOBAHUU COBPEMEHHON HAYYHOU KApTHHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoropble M HUPPOBbIE HU3MEPUTEIbHBbIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYHUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[lepemenienune, ckopocTh (CpelHsss CKOPOCTb, MTHOBEHHAs] CKOPOCTb) U
YCKOPEHHUE MATEPUAIbHOW TOYKH, UX MPOEKUWHU HA OCU CUCTEMBI KOOPAHMHAT.
CroxeHue nepeMenieHuil u CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEWHOE ABMxKeHue. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTU, YCKOPEHUS, MyTH U TEPEMEIICHUS
MaTepUalIbHON TOYKH OT BPEMEHH.

CBobosHOE TasieHrne. Y CKOpeHHE CBOOOTHOTO MaACHUS.

KpuBonmuuenHoe nBuxkeHue. JIBKEHHME MaATEpPUAIBHOM TOYKH IO
OKPYHOCTH C MOCTOSSHHOM IO MOIYJII CKOPOCTBHIO. YTJOBas CKOPOCTh,
nuHelHas ckopocTh. Ilepuon u wactora oOpamieHus. [{eHTpocTpemuTenrHOe
YCKOPEHHE.

TexHuyeckre YCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIAOMETP,
JBIDKEHHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mopnenb CHUCTEMBI oTCuéTa, WUTIOCTpalusT ~ KUHEMaTHYECKUX
XapaKTEPUCTHUK JBUKECHMUS.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pe’KEHHOM MPOCTPAHCTBE.



HaGmonenne nBuxeHHs Tena, OpPOIICHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHUSI.

HamnpasneHnue ckopocTu pu ABUKEHHUH 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydyenne HEPABHOMEPHOTO JABMIKEHHS C  LEIBIO  ONpPEACICHUs
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOWIEHUS MEXAY IyTSAMH, NMPOUIECHHBIMUA TEJIOM 3a
NOCJIEI0OBATENbHBIE PABHBIE MPOMEKYTKHM BPEMEHH IPH PaBHOYCKOPEHHOM
JNBWKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune nBMKEHUS IAPUKA B BA3KOM )KUIKOCTH.

N3ydeHnue qBuKeHUs Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Iprammn  otHocuTensHOCTH ['aymunesa. llepBeii  3akoH  HproToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuanun cynepno3unuu cuii. Bropoit 3akon Hetotona
IUIsL MaTepranbHOi Touku. Tpetnii 3akoH HproTOHA 111 MaTepuaibHbIX TOUYEK.

3akoH BceMHpHOro TsiroreHus. Cuna Tsokectd. IlepBasg kocmumyeckas
CKOpOCTb.

Cuia ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Bunpl TpeHust (1MOKOS, CKOJIbKEHUS, KadeHMs). Cuila TpeHus.
Cyxoe Tpenue. Cuia TpeHHs CKOJIbKEHUs U cujia TpeHus nokos. Koaguuuent
TpeHus. Cuia CONpOTUBIICHMS NPU JBUKEHUU TeNa B )KUJIKOCTH WM rase.

[locTynarenbHOE M BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIIBHO OCH BpameHus. [lmedo cunbl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHuyeckue yCTpOMCTBA U IIPAKTUYECKOE NPUMEHEHME: MOMIIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPIUHN.

CpaBHeHHE MacC B3aUMOJACHCTBYIOIINX TEN.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CrioxeHune Cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaluu.

HesecomocTs. Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.

CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAYEHHSI U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabonvl



N3yuyenue aBMKEHUS OpyCKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIINX B IIPYKUHE U
pE3UHOBOM 00pasle, OT UX AePopMariu.

HccenenoBanue yclnoBUM pPaBHOBECHsI TBEPAOTO TeJd, MMEIOLIETO OCh
BpAILICHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Hmiynbeec MaTepHallbHOM TOYKU (Tena), CUCTEMBl MAaTEPUAIBHBIX TOYEK.
MMItynbsC CWilbl 1 M3MEHEHHME HMMITYJIbCa Tela. 3aKOH COXPAHEHUs HMMITYJIbCa.
PeakTuBHOE IBM>KECHHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunetnueckass sHeprusi MaTepHalbHOM TOUYkH. Teopema 00 M3MEHEHUU
KHHETHYECKOW SHEPTUH.

[loTeHnmanbHass  JHEPrHUs. [loTeHnmanbHass  dHEpPrus  YHIpyro
neopMUpPOBaHHOM TNpyXUHBL. [loTeHIManbHas SHEpPrus Tejaa BOIM3U
ITIOBEPXHOCTHU 3EMIIH.

[loTeHuumanbHple W HENOTEHUUANbHblE  cuibl.  CBs3b  pabOThI
HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXAaHMYECKOW JSHEPIrUU CUCTEMBI TEll
3aKOH COXPAaHEHMSI MEXaHUUYECKOW SHEPTUH.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCTpoucTBa U MIPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOIIED,
IPYXUHHBIN IUCTOJIET, IBUKEHNUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMIYJIbCA.

PeakTuBHOE OBHKCHUE.

[lepexoa NOTEHIMAILHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydyeHne aOCOMIOTHO HEYNPYTOro yjapa ¢ MOMOIIBI0 JBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

UccnepoBanue cBsi3u pabOThl CHIIBI C HM3MEHEHHEM MEXaHU4ECKOM
DHEPIuM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOIO KIyTa.

Pasznen 3. MosekyasipHas pu3nKa 1 TEPMOAUHAMMKA

Tema 1. OcHosbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJIO)KEHUS MOJEKYJISIPHO-KMHETUYECKOW TEOpUM U HUX
ombITHOE oOOocHOBaHWe. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep
JIBWKEHUS W B3aMMOJECHMCTBHUS 4YacCTUIl BemlecTBa. Mopenu CTpOeHus Tras3os,
KUJIKOCTEH U TBEPHABIX Te U OOBICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX
Mogened. Macca u pasmepsl mosiekyd. KommdectBo BemiectBa. [loctosiHHas
ABoraapo.



TertoBoe paBHOBecue. Temneparypa u €€ wusmepenue. Illkana
temneparyp Llenbcus.

Mopgens wupaeanbHoro ra3za. (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KMHETHUYECKOU TEOPUH UACAIbHOIrO rasa. AOCOIIOTHAs TemIeparypa Kak Mepa
CpelHEe KHHETHYECKOW 3HEPruM TEIJIOBOro IBMKEHUs 4dactul rasza. lllkana
temneparyp KensBuna. ['a3oBeie  3akoHbl.  YpaBHeHMe MenzaeneeBa—
Kunaneitpona. 3akon Jlanbrona. M30mponecchl B HaeanbHOM ra3e ¢ HOCTOSIHHBIM
KOJIMYECTBOM  BellecTBa. ['paduyeckoe MpeACTaBICHUE  H30IMPOIIECCOB:
u30TepMa, U30Xopa, n3odapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OmnbIThl, TOKa3bIBAIOIIUE JUCKPETHOE CTPOEHHUE BellecTBa, ¢ororpaduu
MOJIEKYJI OPTaHUYECKUX COECIMHEHUN.

OnbITel 110 TP PY3UN KUAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYJIISIPHOTO
B3aMMOJECHCTBUA.

Mogens, HIUTFOCTpUpPYIOLIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCYIa.

OnbITel, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSHHS HWIEAIBHOrO Tasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Ornpenenenne Maccel BO31yXa B KIIACCHOW KOMHATE HA OCHOBE U3MEPEHUN
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

UccnenoBanne  3aBUCUMOCTM  MEXAY  HapaMeTpaMd  COCTOSIHUSA
pa3peKEHHOrO rasa.

Tema 2. OcHosvl mepmoouHamMuKku

TepmoanHaMuueckas cUCTEMA. BnayTtpennss JHEpPIrus
TEPMOJIMHAMMYECKOW CHUCTEMBl M CrnocoObl €€ wu3MeHeHus. KommuecTBo
TEIJIOTHl U pabota. BHYTpeHHssT sHEprus OJHOATOMHOTO HCAIBHOIO Tasa.
Buael Temonepenayun: TemIONpOBOAHOCTb, KOHBEKIIMS, U3JIyYeHUE. Y IeTIbHas
TEITIOEMKOCTH BellecTBa. KOMM4ecTBO TEMIOTHI MIPHU TEIIONEPEAAYE.

[Tonstue o0 ammabarHoMm mporecce. IlepBbIii 3aKOH TEPMOJIUHAMHUKH.
[IpumeHeHre epBoOro 3aKoHa TEPMOJAMHAMHUKHU K u3ompoieccam. ['paduueckas
WHTEepIpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MPpoIeccoB B MPUPO/IE.

TemnoBble  MamuHbL.  [IpUHOWNBI  JEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanus 3HEPrUM B TEIUIOBBIX MaminHax. Koad@uimeHT mnosjae3Horo



nevcTBus TeruioBod MamumHbL. [{ukn KapHo u ero kosddumumeHT mone3Horo
ACHCTBHS. DKOJIOTUYECKUE MPOOTIEMBI TETUIOIHEPTETUKH.

Texnuueckue yCTpoMCTBA W NPAKTUYECKOE IPUMEHEHUE: JBUTATEINb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEPruM Tejla MpHU COBEPIICHUU paOOThI: BBUIET
npoOku U3 OYyTBUIKM TOJ| ACUCTBHEM CXKATOrO BO3JyXa, HarpeBaHue 3¢pupa B
JaTyHHOU TpyOKe myTEM TpeHus (BUICOAEMOHCTPAIINS ).

N3meHnenne  BHyTpeHHEW  SHepruu  (Temmeparypbl) Tena  [pHu
TeIJIonepeaaye.

OnbIT Mo aanabaTHOMY pPaCUIMPEHUIO BO3AyXa (OMBIT C BO3AYUIHBIM
OTHHBOM).

Mopenu mapoBoii TypOWHBI, JIBUTareisi BHYTPEHHETO CrOpaHMs,
PEaKTUBHOTO JIBUTATEIS.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3mepenne yaenpHON TEIITOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuiecmea. Pazoevie nepexoovl

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCOIIOTHAS
Y OTHOCHUTEJIbHAS BJIAXKHOCTH BO31yXa. HachleHHbIN map. Y ienpHast TerioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

TBépnoe temo. Kpucrammueckue u amopdHbie Tena. AHU30TPOINUS
CBOMCTB KpucTauioB. JKunkue kpuctamibl. COBpEMEHHBIE MAaTEpHUAIIbI.
[1naBneHue u KpucTaJIU3anus. Y iefapHas Teriora rmiasiaeHus. Cyomumanus.

VYpaBHeHuE TEMI0BOTO OanaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUUECKOE TMPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUU TOJIYYEHUSI COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJIE HAHOMAaTEpPUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOJCTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl u3MepeHus BIaXKHOCTH.

HaGnronenue HarpeBanust v IIaBJIeHUs KPUCTAJUTMUECKOTO BEIIEeCTBA.

JleMoHcTpalusi KpuCTasioB.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3mMepenre OTHOCUTENBHON BIAKHOCTH BO31yXa.

Pasznen 4. DaekTpoamHaMuKa
Tema 1. dnekmpocmamuxa



OnekTpu3anus Tela. DJIEKTpUUecKui 3apsia. J(Ba BHla 3JIEKTPUYECKUX
3apsiioB. [IpOBOJHUKH, NUAJIEKTPUKUA U TMOJTYNPOBOJHUKHU. 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3apsa.

B3anmoneiictBue 3apsnoB. 3akoH Kymnona. TodeuHbBIN 3JIEKTpUYECKUN
3apsi. Daekrpuueckoe noiie. Hanpsok€HHOCTH AiekTpuueckoro nojst. [punnun
CyHEPIO3ULIAN BJIEKTPUUYECKUX TIOJIEN. Jlnanm HaNPsIKEHHOCTU
AIEKTPUYECKOTO TOJIS.

PaGora cun anexrpocraruueckoro moissA. Ilorenuman. Pa3HocTh
NOTEHUUANOB. [IpOBONHUKM W JUANEKTPUKU B DIIEKTPOCTATUUECKOM IIOJIE.
JlusnexTpryeckast MpOHULAEMOCTb.

DIIEKTPOEMKOCTb. Konpgencarop. DIIEKTPOEMKOCTh TTIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsKEHHOI0 KOHAEHCATOPA.

TexHuuecknue yCTpOMCTBA U IPAKTUYECKOE IMPUMEHEHHUE: JIJIEKTPOCKOIL,
ANEKTPOMETpP, BJIEKTPOCTATHYECKAs 3alluTa, 3a3€MJIEHHE 3JIEKTPONpUOOpOB,
KOHJIEHCATOp, KOTIMPOBAJIBHBIN anmapar, CTpPyHHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKII IEUCTBUS AJIEKTPOMETPA.

B3aumMoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM IOJIE.

DJIIEKTpPOCTAaTUYECKAs 3aLIUTA.

JIMBIIEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh 3JEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTopa OT IUIOLIAan
IJIACTUH, PACCTOSHUSA MEXIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKU TOK. YCIOBHS CYLIECTBOBAHUSA JJIEKTPUYECKOTO TOKAa.
Hctounuku Toka. Cuia Toka. [IocTOsIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa Lenu.

DNEKTPUYECKOE CONMPOTUBJIECHHUE. YJIETBHOE CONPOTHUBIICHHE BEILECTBA.
[TocnenoBarenbHOE, TApaIENbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOIHUKOB.

PabGora »snektpuyeckoro Toka. 3akoH Jlxoyns—JleHua. MoIHOCTh
3JIEKTPUYECKOTO TOKA.

DJIIEKTPOJIBUKYIIAsi CHJIA U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA.
3akon Oma [ TOJHOW (3aMKHYTOM) aiekTpudeckord 1enu. Kopotkoe
3aMbIKaHHUE.



DOneKkTpoHHass MPOBOJAMMOCTb  TBEPABIX  METANIOB.  3aBHCHMOCTH
CONPOTHUBJIEHUSI METAIIOB OT Temneparypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX TYYKOB.

[MonmynpoBonuuku.  CoOcTBeHHass W NOpUMECHass  IPOBOIUMOCTD
MOJIyIIpOBOJHUKOB. CBoiicTBa p—N-niepexonaa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DONeKTpuYeckuid TOK B pPAcTBOpaxX M  paciuiaBax 3JIEKTPOIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DJIEKTPOIH3.

DJIeKTpUYECKU TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSATEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: aMIIEpMETP,
BOJIBTMETpP, PEOCTAT, WMCTOYHHMKM TOKA, 3JIEKTpPOHArpeBaTelibHble NpHOOPBI,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BaKyyMHbBIH
IUO0J, TEPMHUCTOPbI U (POTOPE3UCTOPBI,  MOJIYNPOBOJHUKOBBIA  JTHOJ,
raJibBaHUKA.

Jlemoncmpayuu

N3mepenne cUilbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh CONPOTUBJICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JIJIMHBI,
IUIOLIAM MTONIEPEYHOIO CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.

[Ipssmoe wu3mepeHue HAEKTpoABMKYyHIEH cuibl. KopoTkoe 3ambikaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

NckpoBoit pa3psa U IpOBOJAUMOCTb BO3yXA.

OnHOCTOPOHHSIS TPOBOAMMOCTD AUOA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydenune cMEmaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue MeKTpOoaBUKYILIEH CHUIIbl HICTOYHUKA TOKA U €r0 BHYTPEHHETO
CONIPOTHUBJICHUSI.

HaOnronenue anexTposusa.

MexknpeaMeTHbIE CBS3H

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 kiacce OCyIIecTBIsIETCS C
y4€TOM COJIepKATENbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMHU MAaTEeMaTHKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJ0B HAy4YHOIO
MO3HAHUS: SBJICHUE, HAYYHBIA (PakT, TMIoTe3a, (pu3nueckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIEPUMEHT, MOJICJINPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuka: pelieHHEe CHCTEMbl YpaBHEHUM, JMHEWHAs QYHKUUSA,
napabosia, rtunepbosa, uX TpapuKd U CBOWCTBA, TPUTOHOMETPUUYECKUE



(GyHKIIH: CUHYC, KOCHHYC, TaHT'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U MX NMPOEKIIMU Ha OCH KOOPJWHAT,
CJIO’KEHUE BEKTOPOB.

buonocus: mMexaHuueckoe ABW)KEHHME B JKMBOM mpupone, AuUPdysus,
OCMOC, TEIJOOOMEH J>XHUBBIX OpPraHU3MOB (BHJbI TEIUIONEPEAayd, TEIJI0BOE
PaBHOBECHE), JIIEKTPUYECKHE SIBJICHUS B )KUBOM MPHUPOJIE.

Xumus: TACKPETHOE CTPOEHHWE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ,
MOJIb BEUIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TeEI,
KUIKOCTEN M Tra3oB, JIEKTPUYECKHE CBOMCTBA METAJUIOB, HJIEKTPOIUTHYECKAsS
JUCCOLIMAIINS, TaJbBAHUKA.

l'eocpagpusa: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHUE IBUKEHUH C UCIIOIB30BAHUEM MEXaHU3MOB,
y4€T TpPEHHUS B TEXHHUKE, NOJAIIMIIHUKH, HCIIOIb30BAHHE 3aKOHA COXPaHEHUS
UMITyJIbCa B TE€XHUKE (pakeTa, BOJOMET M JPYTrHE), ABUTATENb BHYTPEHHETO
cropanusi, napoBas TypOuHa, OBITOBOM XOJOAWJIBHUK, KOHIMIIMOHED,
TEXHOJIOTUA  TOJYYEHUS COBPEMEHHBIX MaTEepUaJOoB, B TOM  YHCIE
HAaHOMATEpHUAJIOB, W  HAHOTEXHOJOTWH,  DJIEKTPOCTATUYECKas  3alluTa,
3a3eMJICHUE 3JIEKTPONIPUOOPOB, KCEpOKC, CTPYMHBIN IPUHTED,
ANIEKTPOHArpeBaTENbHbIE  HPUOOPBI,  ANEKTPOOCBETUTEIbHBIE  MPUOOPHI,
raJibBaHUKA.

IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMPOI'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOTO TIpeameTa «Du3MKa» Ha ypOBHE CPEIHETO OOIIero
obpazoBanus (0a30BBIE  YPOBEHb) JIOKHO OOCCHEUYUTh  JIOCTHIKCHHE
CICAYIOIIUX JIUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pPe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOro mnpeamera «Duznuka»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOyYarommxcs
PYKOBOJICTBOBAThCS CPOPMUPOBAHHOM BHYTPEHHEH MO3ULMEN JUYHOCTH,
CUCTEMOM LEHHOCTHBIX OpHEHTAIMil, TO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIMX TPAJWLIMUOHHBIM ILIEHHOCTSIM POCCHUHCKOTO OOIlecTBa,
paclIMpeHue >KU3HEHHOIO OIbITa U ONbITAa JEATEIBHOCTH B IIpoLiecce
pealn3alii OCHOBHBIX HANPABJICHUN BOCIIMTATEIBHOU NEATEIBHOCTH, B TOM
YUCJIE B 4YaCTHU:

1) rpa:KaaHCKOr0 BOCIIUTAHMSA:



chOPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3WIMM  OOYYaIomerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO 00IIECTBA;

OPUHATHE TPAAULIMOHHBIX OOIIEYETIOBEYECKUX T'YMAaHUCTUYECKHX U
JNEMOKPATHYECKHUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIbHOCTh B MHTEPECAX IPAXKIAHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE  B3aUMOJCHCTBOBAaTh C  COLUMAJIbHBIMA  HWHCTUTYTAaMH B
COOTBETCTBHUH C UX (QYHKIMSIMHU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOMN NEATEIIBHOCTH;

2) NIaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
NaTPUOTU3MA;

[EHHOCTHOE OTHOILIEHHUE K TOCYJapCTBEHHBIM CHMBOJAM, JTOCTUKEHUSIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO OYyIIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHHSA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYAs JCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYIIETO (PUINIECKON HAYKE;

5) TpyA0BOr0 BOCIIUTAHUSI:

HMHTEpEeC K pa3audyHbIM chepam npodecCuoHaIbHON AESITEIbHOCTH, B TOM
YHUCJIe CBA3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyayimied mpodeccuu M peam30BbIBATH COOCTBEHHBIE >KU3HEHHBIC
TIJIaHBI;

FOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO B
00nacTu (U3HKU HA IPOTSKEHUU BCEU KU3HH;

6) 3K0JIOrNYecKOro BOCIMTAHUS

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpPbI, OCO3HAHUE TJIOOATHHOTO
XapaKkTepa SKOJOTUYECKUX POOIIeM;

IUIAHUPOBAHUE U OCYUIECTBIICHUE JECUCTBUUA B OKPYKAKOIIEW Cpele Ha
OCHOBE 3HAHUS LIEJIENM YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA;

paclIMpeHre OMbITa AESATEIBHOCTH HKOJOTMYECKON HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKeE;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:



c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAaHHE IEHHOCTH HAyYHOW NESTEIbHOCTH, FOTOBHOCTh B IPOILIECCE
U3y4eHUs: (U3UKU OCYHIECTBIISITH MPOCKTHYI0 U  HCCIEA0BATEIbCKYIO
NEeATEeIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE el CTBUSA
Ba3oBble Jiornyeckue AeicTBHA:

CaMOCTOSITeNIbHO  ()OPMYJIMPOBATh M aKTyaJIM3UpOBaTh  IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpeNeNATh IENIH JeATEILHOCTH, 3a/aBaTh MapaMeTPhl U KPUTECPUU HX
JIOCTHIKCHMS,

BBISBJISITh  3aKOHOMEPHOCTH U TPOTHUBOPEYHS B paccMaTPUBAEMbIX
(U3UYECKUX SBICHUSIX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepHaTbHBIX M HEMATEPHABHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIbHOCTb, OIICHUBATh COOTBETCTBHUE
Pe3yJbTaTOB LEJISIM, OIICHUBATh PUCKHU MTOCEIACTBUM JICSITEIHLHOCTH;

KOOPJIMHUPOBAaTh M BBIMOJIHATH pPabOTy B  YCJIOBHSX pEagbHOTO,
BUPTYaJILHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIUICHUE TIPH PEIICHUH )KU3HCHHBIX ITPOOJIEM.
ba3oBble ncciienoBarebCKHe AeiiCTBUS:

BJIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHSATUSIMH U METOJaMHU
(u3HUecKoi HayKH;

BIIQZICTh  HAaBBIKAMH  Y4COHO-MCCICAOBATEILCKOM W MPOCKTHOMN
NEATCIbBHOCTH B 00JacTH  (U3WUKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITCILHOMY ~ TIOMCKY  METOJIOB  pelIeHus 3agad  (U3UYECKOro
coJiep KaHusl, MPUMEHEHHIO PAa3IMYHBIX METOIOB TIO3HAHUS;

BIIQZICTh BUAAMH JICATCILHOCTH 110 TIOJYYCHHWIO HOBOTO 3HAHMS, €Tr0
UHTEPIpETaly, MPeoOpa3oBaHUI0 W TMPUMEHCHHUIO B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YIEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIIATh TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3U M aKTyaJlHM3WpOBaTh 3ajaady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHMsI, HaXOIUTh apTyMEHTHI ISl JIOKa3aTeIbCTBA
CBOUX YTBEPKICHHH, 3a/1aBaTh TApaMETPhl K KPUTCPUU PEIICHMUS;

aHAIM3UPOBATh TIOJYUYCHHBIE B XOJIC€ PEIICHHs 3aJa4dl Pe3yJIbTaThl,
KPUTHYECKH OIICHMBATh HX JOCTOBEPHOCTH, IIPOTHO3UPOBAThH HM3MCHCHHE B
HOBBIX YCJIOBHSIX;



CTaBUTh M (OPMYyIUPOBATH COOCTBEHHBIE 3a7aud B 00pa3oBaTeIbHOU
JESITeIbHOCTH, B TOM YHCJIEC TIPU U3YYCHUH (DUBHUKY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NIPUOOPETEHHBIH OIIBIT;

YMETh NIEPEHOCUTh 3HAHUS 1O (PU3MKE B IPAKTHYECKYIO 00JacTb
KHU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJIEH, IPEAJIaraTh OPUTrMHAIIBHBIE [TOIXO0/Ibl U PEILICHNUS;

CTaBUTh MPOOJIEMBI U 334U, I0IYCKAIOIINE albTepHATUBHBIC PEILICHUS.

Pabora ¢ unpopmaumeii:

BJIa/IETh HaBBIKAMHU MOJIydeHHUs MH(OpManuu (U3HUECKOTO COJepKaHus
U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIILHO OCYIIECTBIIATH TIOUCK, aHAIU3,
CUCTEMATHU3alMI0 U UHTEPHPETAlU0 UHPOPMAIMKU PA3IUYHBIX BUJIOB U (OpM
IpEICTABICHUS;

OLICHMBAThH JOCTOBEPHOCTH HH(OpMALIHH;

WCIIONIb30BaTh CpeACTBa HMH(DOPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJIOTHMA B pEHNICHMH  KOTHUTHUBHBIX, = KOMMYHUKATHBHBIX U
OpPraHM3aIMOHHBIX 33/1a4 C COONIOJCHUEM TpeOOBaHMN IPrOHOMHUKHU, TEXHUKU
0€30MacCHOCTH, TUTHUEHBI, PECYpCOCOEPEKEHUs, MPABOBBIX U ITHUYECKUX HOPM,
HOPM UH(OPMaLIMOHHOM 0€30MacHOCTH;

CO37aBaTh TEKCThl (PU3MUECKOr0 COJAEPKAHMS B PA3NMYHBIX (popMaTax c
yuyéTOM Ha3zHadeHuss UHGPOpPMalMU U LEJeBOM  ayIuTOpuu, BbIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3al1H.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIC JeHCTBUSA:

OCYIIECTBJISATh OOIIEHWE Ha Yypokax (U3UKK W BO BHE-ypPOUHOU
NEeATEIIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIUKTHBIX CUTyalldd M CMSr4aTh
KOH(JIUKTBI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAThb M MWCIOJIB30BAaThb  IIPEUMYIIECTBA  KOMAaHJAHOW M
UHAUBUIYAITbHON pabOThI;

BBIOMpPATh TEMATUKy U METOJbl COBMECTHBIX JNEHCTBUU C y4ETOM OOLIUX
MHTEPECOB U BO3MOXKHOCTEN KAKJIOT0 YJIEHA KOJIJIEKTUBA;

IIPUHAMATh LE€JIM COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ NOCTUKEHHUIO: COCTABIIATH IUIAH JCHUCTBUH,
pacnpenensaTb pojad ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYXXIaTh Pe3yJIbTaThbl
COBMECTHOM paboThI;



OLICHMBATh Kauye€CTBO CBOET0 BKJIA/Ja M Ka)KJOTO yYaCTHHKAa KOMAHJIbI B
o01IuMi pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE IPOEKThI, OLIEHMBATh HJEU C TMO3ULIHUHU HOBU3HBI,
OPUTMHAJIHOCTHU, IPAKTUYECKOIN 3HAUNMOCTH;

OCYUIECTBJIATh MO3UTUBHOE CTPATETMYECKOE IIOBEJIECHUE B PA3IMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITh HMHUIIMATHUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanms:

CaMOCTOSITEJIBHO ~ OCYILECTBJISITh  ITO3HABATEIBHYIO  JEATEIBHOCTh B
obnmactu (UMK U  ACTPOHOMHUM, BBISBISATH MPOOJEMbI, CTaBUTh W
(opMynupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PELIEHUSI PACUETHBIX U KAUE€CTBEHHBIX
3a/a4, IUIaH BBIIOJHEHUSA MPAKTUYECKOW pabOThl € YYETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEW U MPENOYTECHUH;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

paclidpsATh paMKM ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTECHUM;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBATh (POPMUPOBAHUIO U TMPOSBICHUIO JIPYAUIMH B 00JacTU
(U3MKK, TOCTOSHHO TMOBBIIIATH CBOM 0Opa30BaTENbHBIA U KYJbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBIN MHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B AESATEILHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BIIQJIETh HABBIKAMU TIO3HABATEIbHOM pedieKkcur Kak OCO3HAHUS
COBEPIIAEMBIX JIEWCTBUM M MBICIUTEIBHBIX IPOLECCOB, MX PE3YJIbTATOB H
OCHOBAaHUI;

UCIIOJb30BaTh NPUEMBI pedIeKCUH ISl OLEHKHM CHUTyaluu, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLEHHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS MO UX
CHUKEHUIO;

MPUHUMATh MOTUBBI W ApPryMEHTHI JIPYTUX MpPU aHAIM3E PE3yJIbTaTOB
NEeSTENbHOCTH;

OpPUHUMATh ce0sl, MIOHMMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHMBBI WM apryMEHTBhl JIPYTUX MpU aHaJIU3€ pPe3yJIbTaTOB
NEeSATENbHOCTH;



MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.
B mporecce 10CTH)EHUS TMIHOCTHBIX PE3YJIBTATOB OCBOSHUS MTPOTPAMMBI
no Qu3uke I8 YpPOBHSA CpeaHEro oOImiero oOpa3oBaHUsA Y OOyYaIOIIMXCS

COBEPILICHCTBYETCS 9MOIMOHAJIbHBIH MHTEJUICKT, HpeIoIararoIui
c(hOpMHUPOBAHHOCTS:
CaMOCO3HAHHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

OMOIIMOHAIIBHOE COCTOSHUE, BHUJCTh HANpaBICHUS pPa3BUTHS COOCTBEHHOMN
AMOIIUOHAIILHOM c(Pepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMS, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHUE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aanTHPOBAThCS K
OMOITMOHAIEHBIM W3MEHEHUSM W TPOSBIATH THOKOCTh, OBITHh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOYAIOINIEH CTPEMJICHUE K IOCTHKEHUIO 1IeJIN
U yCrexy, ONTHUMH3M, HHUIIMATUBHOCTh, YMEHHE IEUCTBOBATh UCXOS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHHMATh  AMOIIMOHAIBLHOEC
COCTOSIHUE JpPYTMX, YUYWUTBIBaTh €ro TMPU OCYIIECTBICHUH  OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO U CONIEPEKUBAHUIO;

COIMAIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIEHUS C APYTHMH JIOIbMH, 3a00TUTHCSA, TIPOSBIIATh MHTEPEC U pa3periaTh
KOH(DITUKTHI.

NPEAMETHBIE PE3YJIBTATDHI

K xonmy oOyuenus B 10 kj1acce mpeaMeTHbIE pe3ysbTaThl HA 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh HA MpUMEpPaxX pojib U MeCTO (PU3UKU B (OpPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MUDPA, B PA3BUTHUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B PAKTUYECKON IESATEIbHOCTH JIKOIEU;

YUYUTHIBATh TPaHUIBl MPUMEHEHUS] M3YYCHHBIX (PU3NUECKUX MOJICIICH:
MarepuaibHas TOYKA, MHEpUUalbHAas CUCTEMa OTCU€Ta, abCOJIOTHO TBEPAOE
TEJIO0, WJICATbHBIN Ta3, MOJEIU CTPOEHUS Ta30B, KUJIKOCTEHM W TBEPABIX TEII,
TOYCUHBIN SJIEKTPUUECKUN 3aps]l TP pelieHuN HU3NIECKUX 3a1a4;

pacnio3HaBath (U3UUECKUE SBJICHUS (TMPOIECChI) W OOBSACHATh WX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS
BEIIECTBA W  JJICKTPOJWHAMUKH: PABHOMEPHOE M  PABHOYCKOPECHHOE
MPSMOJIMHEWMHOE JIBIDKCHHWE, CBOOOJHOE TaJieHue TeJ, JBWKEHUE TI0
OKPY>XKHOCTH, WHEpIUsA, B3auMmojeucTBue Tel, auddys3us, OpoyHOBCKOE
JBYDKEHUE, CTPOCHUE KUIKOCTEH W TBEPIBIX TN, M3MEHEHHE 00bEMa Tell MPHU



HarpeBaHuM (OXJIAXKIAECHUH), TEIJIOBOE PABHOBECUE, UCIAPEHUE, KOHACHCALIMS,
IUIaBJICHUE, KPUCTAUIM3alMs, KHUIIEHUE, BJIAXKHOCTh BO3JyXa, IOBBILICHUE
JABJIECHUSA Ta3a IPU €ro HArpeBaHWU B 3aKPBITOM COCYZAE, CBS3b MEXIY
napamMeTpaMM COCTOSIHMSL Ta3a B H30Ipoleccax, JJEeKTpu3auus Tedl,
B3aMMO/JICHCTBUE 3aPsAJIOB;

OTHCHIBATh MEXaHUYECKOE JIBUKCHHE, UCTIONB3Ys (PU3NYECKUE BETUYHUHBIL:
KOOpJMHATA, IyTh, IEPEMEUICHUE, CKOPOCTh, YCKOpPEHHME, Macca Tena, Cuia,
UMITyJIbC ~ Tela, KHHETHYeCKash  DJHEprus, IOTCHUWalbHas  JHEprus,
MeXaHu4yecKkass paboTa, MEXaHHYECKas MOIIHOCTb; MPU ONHMCAHWUU IPaBUIBHO
TPaKTOBAaTh (PU3UUECKHUI CMBICI HCIOJB3YEMBIX BEIMYMH, UX 0003HAUCHUS U
€AMHUIIbI, HAXOAUTH (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMYUHY
C IpPYTHMH BEIMYMHAMHY;

ONKCHIBATh M3YyYEHHBIC TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIC SIBJICHUS,
UCIIONb3ysl (PU3MYECKUE BEIMYMHBL: JIaBIICHUE Tra3za, TEeMIIepaTypa, CpEeaHss
KHUHETUYECKas SHEPTHUs Xa0TUYECKOTO JBUKEHUS MOJIEKYI,
CpEeIHEKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIIOTHI, BHYTPEHHSS
sHeprusi, paborta raza, KOd(PPUIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOIO
JABUTATENs; TPU ONHUCAHUU TPABUIBHO TPAKTOBATh (DU3MUECKUA CMBICI
HCIIOJIb3YEMbIX BEJIIMYMH, UX O0OO3HAUYEHMsS] M €IMHULBI, HAXOIUThb (OPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEJIMUMUHY C IPYTUMH BEJIMYMHAM;

ONMCHIBATH  M3YYECHHBIE  JJIEKTPUYECKME CBOMCTBA  BEIIECTBA U
ANEKTPUYECKUE SBIEHUS (TIPOIECCHI), HWCIONb3Ys (PU3HUECKHE BEIMYMHBIL:
ANEKTPUYECKUH 3apsif, SJIEKTPUYECKOE N0JIE, HAIIPSKEHHOCTH I10J1s1, HOTEHLINAI,
Pa3HOCTh MOTEHLMAJIOB; MPU OMUCAHWU MPABUIBHO TPAKTOBATh (PU3UUECKUI
CMBICII HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS WM €JAMHMIIBI, YKa3bIBaTh
(opMyJibl, CBSI3BIBAIOLIME JaHHYIO (U3UYECKYI0 BEJIUYMHY C JIPYTUMH
BEJIMYMHAMU;

aHAIU3UpOBaTh  (PU3MYECKHME TMPOLECChl M  SABJICHUSA, HCHOJb3YS
(u3nuecKre 3aKOHbl W MPUHUMUIBL: 3aKOH BcemMupHoro tsrotenus, I, |1 u 11
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHUS MEXAHMYECKOW SHEPIruH, 3aKOH
COXPaHEHUsI UMITYJIbCA, MPUHUUI CYNEPHNO3ULIUN CUJ, IPUHLIUI PABHOIIPABHS
WHEPLUAIBHBIX CHUCTEM OTCYETA, MOJIEKYJIAPHO-KHHETHYECKYIO TEOPHIO
CTPOEHHUS BEILIECTBA, Fa30BbIE 3aKOHbBI, CBSI3b CPEIHEW KUHETUYECKOW 3HEPTUU
TEIJIOBOTO JIBUJKEHUS MOJIEKYJl ¢ aOCOJMIOTHOM TeMIepaTypoid, MEepBbIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAaHEHHs 3JIEKTPUYECKOTO 3apsana, 3akoH KyilioHa,
IIPU 3TOM pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOe
BBIp@XEHHE U yCIOBUS (TPaHULIbI, 00JIACTH) MIPUMEHUMOCTH;



OOBSICHAT, OCHOBHBIE TPHUHIUMBI JCUCTBUS MAIIWH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3anyaTh yCIOBUS UX 0€30MacHOrO HCIOJIb30BAHUSA
B MTOBCETHEBHOM JKU3HU;

BBITIOJIHATDh JKCIEPUMEHTHI MO HCCIAEAOBAHUIO (DU3MYECKUX SIBICHUU U
MIPOLIECCOB C HMCMOJb30BAaHUEM NPSIMBIX M KOCBEHHBIX W3MEPEHHM, MPU ITOM
dbopMmynupoBath TpoOieMy/3agady W THUIOTE3y YYeOHOTO OSKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEIJIOKEHHOIO0 O0OpYAOBaHUS, MPOBOJUTH OMBIT U
(GbopMyIMpOBATH BHIBOIBI;

OCYIIECTBJISATh MPSIMbIE M KOCBEHHbIE M3MEpEHUs (PU3NYECKUX BEITUYMH,
IpU 3TOM BBIOMpPATh ONTHUMAIBHBI CHOCOO HU3MEPEHHs U HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEIMUYMHAMHU C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHM, MPU 3TOM KOHCTPYHPOBATh yCTAHOBKY,
¢uKcHpoBaTh pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3WYECKUX BEIMYMH B
BUJIe TaOIHIl U TpadUKOB, AENATh BBIBOJBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

co0JiroaTh MpaBuUiia 0€30MacHOro TPy/la MpU MPOBEACHUN HCCIICI0OBaHUI
B paMKax yuyeOHOro 3KCIEepUMEHTa, Y4YEOHO-UCCIE0BATENbCKON U MPOEKTHON
JESITEIbHOCTU C UCTI0Ib30BAHUEM U3MEPUTEIBHBIX YCTPONUCTB U JaOOPATOPHOTO
000pynOBaHUs;

pemaTh pacu€THhIE 3aJayd C SBHO 33JaHHOW (PU3UYECKONW MOJEINbIO,
UCTIOJb3Ysl (PU3NYECKUE 3aKOHbl M NPUHLHUIIBI, HA OCHOBE aHalM3a YCIOBUS
3a/1auyu BBHIOUPATh (PU3UUECKYI0 MOJEIb, BBIACIATh (DU3NYECKUE BEIMYMUHBI U
(dopMyIibl, HEOOXOAUMBIE ISl €€ pElIeHHUs, MPOBOJUTH Pacu€rbl U OLCHUBAThH
PEATbHOCTH MOTYYCHHOTO 3HAYCHHs PU3NIECKON BEJTMYMHBI,

pemarthb KauyeCTBCHHBIE 3a]aun: BBICTPanBaTh JIOTUYECKH
HEMPOTUBOPEUMBYIO LIETIOUKY PAaCCyKIEHUI C OMOpPON Ha U3y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

WCIONIb30BaTh  NPU  pEIIEHWH  Yy4eOHBIX  3a7Jad  COBPEMEHHBIC
WHPOPMALIMOHHBIE  TEXHOJIOTMM [N TIOWCKa, CTPYKTYpPUPOBaHUS,
WHTEPIIPETallUd M TPEJICTaBICHHUs y4yeOHOW ©  HAYyYHO-TIOMYJSPHOU
uHboOpMAaIIMK, TIOJYYCHHOW W3 PA3IMYHBIX HMCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOIydaeMyto HH(OPMALIHIO;

NPUBOJUTH TPUMEPHI BKIaJa POCCHUUCKHX U 3apyOCKHBIX YYEHBIX-
(GU3UKOB B pa3BUTHUE HAYKH, OOBSICHEHHE MPOILIECCOB OKPYXKAIOIIEr0 MHUpa, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (DU3HKE B MOBCEIHEBHON JKU3HU
st obecriedueHuss 0€30mMacHOCTH  TpW  oOpamieHuu ¢ npubopamMui U
TEXHUYECKUMHU YCTPONCTBAMH, JIJIsi COXPAHEHHS 37I0POBBS U COOIOCHUS HOPM
AKOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOILEH CpeJie;



paboTaTh B TPYIIE C BBIMOJTHCHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBATh Pa0OTy TPYMIBI, PAMMOHATILHO PACTIPEACISITh O0S3aHHOCTH U
IUTAHUPOBATh  JIEATENBHOCTh B HECTAaHJAPTHBIX CHUTYaIUsX, aJeKBAaTHO
OIICHMBAaTh BKJAJ KaXKIOTO W3 YYaCTHHUKOB TPYMIBI B  pEIICHUE
paccMaTpuBaeMOn MPOOJIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HanmenoBan KoumnuectBo yacos JIeKTPOHHbIE
© HMe pa3iesioB (uudpoBbIe)
n/ Bcer  KoHTpoJubH IIpakTHyeck
U TeM o0pa3oBaTejibHbIE
0 ble padoThI ue padoTbl
NPorpamMmbl pecypchl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
duznka u
bubnnoreka IIOK
METO/IbI
11 2 https://m.edsoo.ru/7f41b
Hay4HOTO P
MTO3HAHUS —
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bu6nuoreka [IOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41b
f72
bu6mmoteka [IOK
2.2 JluHamuka 7 https://m.edsoo.ru/7f41b
f72
3aKOHEI bu6nuoreka [IOK
2.3 COXpaHEeHHS B 6 1 1 https://m.edsoo.ru/7f41b
MEXaHUKE f72

Hroro no paszneny 18

Paszpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOINHAMUKA
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MOTEKVISDHO- but6mmorekxa [IOK
3.1 Yp . 9 1 https://m.edsoo.ru/7f41b

KHHETUYCCKOU

f72

TEOpUH

OCHOBBI but6mmorekxa [IOK
3.2 TEPMOANHAMHU 10 1 https://m.edsoo.ru/7f41b

KU f72
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dusuka — Hayka o
npupoje. Hayunsie
METO/bI TIO3HAHMS
OKPY>KaIOILEro Mupa

Poine 1 MecTo pu3uku B
(dhopMupoBaHUH
COBPEMEHHOM HAYYHOU
KapTHHBI MUDA, B
MPaKTUYECKOU
JEeSITeIbHOCTH JIFOJIeH

Mexanndeckoe
JIBHKEHHE.
OTHOCHUTEIBLHOCTD
MEXaHUYECKOTO
JIBMKCHMS.
Ilepememienue,
CKOPOCTb, YCKOPEHHUE

PaBHOMepHOE
MPSAMOJIMHEHHOE
JBUYKEHUE

PaBHOyCKOpEeHHOE
MIPSMOJIMHEMHOE
JBUKEHUE

CB00OIHOE TaIEHHE.
Yckopenue
CcBOOOIHOTO ITaJECHUS

KpuBonuneiinoe
JIBUKEeHUE. [[Buxkenue
MaTepHaIbHON TOUKH
0 OKPY>KHOCTH
[TpunIMI
OTHOCHUTEIBHOCTH
lanumnes.
NHuepunansHbie
CHCTEMBI OTCUETA.
[IepBblit 3ak0H
HsroTona

Macca Tena. Cuina.
[TpunImn

00
ThbI

bu6nmoreka [IOK
https://m.edsoo.ru/f
f0c32e2

bu6nmoreka [IOK
https://m.edsoo.ru/f
f0c33e6

bubmuorexa [JOK
https://m.edsoo.ru/f
f0c3508

bubmuorexa [JOK
https://m.edsoo.ru/f
f0c3620

bu6nuoreka [IOK
https://m.edsoo.ru/f
fOc372e

bu6nmoreka [IOK
https://m.edsoo.ru/f
f0c39cc

bubmmoteka [IOK
https://m.edsoo.ru/f
fOc3ada

but6mmoreka [IOK
https://m.edsoo.ru/f
fOc3be8

bu6nuoreka [IOK
https://m.edsoo.ru/f



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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CYNEPNO3UIIUU CHUJL.
Bropoii 3akoH
Hrrotona nis
MaTepHaIbHON TOYKHU

Tpernii 3aKkoH
Herorona nis
MaTepUalbHbIX TOUYEK

3aKOH BCEMHPHOTO
Tarorenus. Cuna
TspKecTu. [lepBas
KOCMHYECKasi CKOPOCTh

Cuna ynpyrocru.
3axoH ['yka. Bec Tena

Cuna tpeHus.
Koaddurment tpenus.
Cuna conpoTUBICHUS
IIPH JBYDKCHUH TEJIa B
KHJIKOCTH WU Ta3e

ITocTynarensHOE 1
BpallaTeIbHOe
JBYDKEHUE a0COJIIOTHO
TBEPIOTO TeA.
MowmeHnT cuinsl. I1nedo
CWJIBL. Y CIIOBUS
paBHOBECHUS TBEPAOTO
Tena

Nmnynse
MaTepHalbHON TOUKH,
CHCTEMBI
MaTepHATbHBIX TOYEK.
Nmnynbe cuibl. 3akoH
COXpaHEHHS UMITYIIbCA.
PeakTuBHOE IBHXKEHHE

PaboTa 1 MOIITHOCTH
cunbl. KuaeTnaeckas
SHEPIHsl MaTEPUATBHON
Touku. Teopema 06
H3MCHCHUU
KMHETHYECKOW SHEpTUH

TloTeHuuansHasg
SHEprus.

fOc3be8

bu6nmoreka [IOK
https://m.edsoo.ru/f
fOc3be8

bu6nuoreka [IOK
https://m.edsoo.ru/f
f0c3d00

bubmuorexa [JOK
https://m.edsoo.ru/f
f0c3el8

bubnnoreka IIOK
https://m.edsoo.ru/f
fOc3f76

bubnnoreka IIOK
https://m.edsoo.ru/f
fOc41a6

bu6nuoreka [IOK
https://m.edsoo.ru/f
fOc43d6

bu6nuoreka [IOK
https://m.edsoo.ru/f
f0c4502

but6mmoreka [IOK
https://m.edsoo.ru/f



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
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ITorennmanpHas
SHEPTHUSl YIPYTo
nepopMupoBaHHON
MIPY>KUHBI.
IToTennuansHas
SHEPTHUs TeJla BOIU3U
MMOBEPXHOCTH 3EMITH

ITorennmanpHble U
HENOTECHLNAIbHbIE
cuiibl. CBA3b pabOTHI
HENOTECHUUAIbHBIX CHJI
C U3MEHEHUEM
MEXaHUYECKON IHEPTUU
CUCTEMBI TeJl. 3aKOH
COXpaHEHUs
MEXaHUYECKON IHEPTUU

JlaGopaTopHas paboTta
«HccinenoBanue CBs3U
pabOThI CHITHI C
W3MCHECHUEM
MEXaHUYECKON IHEPTUU
TeJa Ha mpuMepe
pacTsKeHus
PE3UHOBOTO KI'yTa

KonTponbnas padora
no teMe «KmHemaTnka.
Jnaamuka. 3aKOHBI
COXpaHEHUs B
MCXaHHKE

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-
KHHETHUYECKOW TEOPHH.
bpoyHoBckoe
nskenue. Auddysus

XapakTtep JBUKEHUA U
B3aUMOJCICTBUSA
4acTHUIl BELIECTBA.
Mopenu ctpoenus
ra3oB, JKUAKOCTEH U
TBEPIBIX TEI

Macca monexys.
KonuuecTBo BemecTsa.

fOc461a

bu6nuoreka [IOK
https://m.edsoo.ru/f
fOc478c

bubmmorexa [JOK
https://m.edsoo.ru/f
fOc4b74

bubmmorexa [JOK
https://m.edsoo.ru/f
fOc4dc2



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

24

25

26

27

28

29

30

31

32

[TocTostnuast ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u e€
u3Mepenue. [kana
temriepatyp Llenscus

Wneanbubiii ras B
MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas
TeMIlepaTypa Kak Mepa
cpeaHel KHHETUYECKON
SHEPrUU JBUKEHUS
MOJIEKYJI. Y paBHEHUE
MenneneeBa-
Knaneiipona

3akoH /lanpTOHA.
["a30BbIC 3aKOHBI

JlaboparopHast pabota
«HccnenoBanue
3aBUCUMOCTH MEXKILY
napameTpamu
COCTOSTHUS
Pa3peKEHHOTO ra3a

H3onporieccer B
U7eaIbHOM rase u ux
rpagudeckoe
IpeJCTaBICHNE

BnyTtpennss sHeprus
TEPMOANHAMUYECKON
CHCTEMBI U CIIOCOOBI €€
U3MEHEHHUS.
KonuyecTBo TEmIoTs 1
pabota. BHyTpeHHss
SHEPTHs OJTHOATOMHOTO
UCaTbHOTO ra3a

Bunael rerionepenaun

VY nensHas
TEMI0EMKOCTD
BemecTBa. KommuecTBo
TETIOTHI IPU

bu6nuoreka [IOK
https://m.edsoo.ru/f
fOc4fde

bu6nuoreka [IOK
https://m.edsoo.ru/f
fOc51le

bubmmorexa [JOK
https://m.edsoo.ru/f
f0c570e

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0c5952

bu6nuoreka [IOK
https://m.edsoo.ru/f
fOc5c36

but6mmoreka [IOK
https://m.edsoo.ru/f
fOc5¢c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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TerJIonepeaye.
AnuabaTtHbIN Tpolecc

[TepBriii 3aK0H
TEPMOJUHAMUKHU U €T0
MIPUMEHEHHUE K
u3orpoueccam

HeobOpatumocts
MIPOLIECCOB B MPUPOJIE.
Bropoii 3akon
TEPMOIMHAMUKH

[Tpuniun nercTBus u
KIIJI renoBoi
MaIlHBI

uxn Kapuo u ero
KI1
DKOJIOru4ecKue
POOIIEMBI
TEIUIOOHEPTETHKH
Oo6o0maromuit ypok
«MonekyinspHas
¢usnka. OCHOBBI
TEPMOTTHAMHKI

KonTponbnas pabota
o TeMe
«MomnekynspHast
¢usuka. OCHOBBI
TEPMOIANUHAMUKHN

[Tapoo6pazoBanue u
KOHJICHCAIIHS.
Hcniapenue u KumeHue

AOcontoTHasg u
OTHOCHUTEIbHAS
BJIAKHOCTb BO3/1yXa.
Hacsiennsiit nap

TBépmoe Teno.
Kpucrannmuueckue u
amop(QHbIe Tena.
AHU30TPOIHNS CBOWCTB
Kkpuctamos. XXunkue
KPHUCTaJLIBL.
CoBpeMeHHbIE
MaTepHabl

bu6nuoreka [IOK
https://m.edsoo.ru/f
fOchefc

bu6nuoreka [IOK
https://m.edsoo.ru/f
f0c6230

bu6nuoreka [IOK
https://m.edsoo.ru/f
f0c600a

bubnnoreka IIOK
https://m.edsoo.ru/f
f0c6938

bubmmoteka [IOK
https://m.edsoo.ru/f
f0c6a50

bubmmoteka [IOK
https://m.edsoo.ru/f
fOc63h6

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0c64d8

but6mmoreka [IOK
https://m.edsoo.ru/f
f0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
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IInaBnenue u
KpUCTAJUTU3ALIUA.
VaenpHas TemiaoTa
IUIaBJICHUS.
CyOmumariust

YpaBHEHHE TEILIOBOTO
Oaytanca

DneKkTpu3anus Tel.
DNEeKTPUUYECKUM 3apsi.
JBa Buaa
AIEKTPUUECKUX
3aps/i0B

IIpoBogHuKH,
TUDJICKTPUKU U
MIOJTYITPOBOTHUKH.
3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsiaa

BsaumogeiictBue
3aps/10B. 3aKOH
Kynona. Toueunsrit
BJIEKTPUYECKUN 3apsi

Hanpsoxkéaaocts
JIEKTPUYECKOTO TOJIA.
[TpunIMI
CYIIEpPIIO3HIINH
BJIEKTPUYECKHUX TTOJEH.
JInann
HaIpPsHKEHHOCTU

PabGoTa cui
3JIEKTPOCTATHYECKOTO
noxad. ITorenmuann.
Pa3HocTts moTeHuaios

[IpoBoHMKY 1
TUDJIEKTPUKHU B
JIEKTPOCTATUYECKOM
oJe.
JpnexTpudeckas
IIPOHUIIAEMOCTD

DNEeKTPOEMKOCTb.
Konnencarop

bu6nmoreka [IOK
https://m.edsoo.ru/f
f0c6708

bu6nuoreka [IOK
https://m.edsoo.ru/f
f0c6820

bu6nmoreka [IOK
https://m.edsoo.ru/f
fOcbbcc

bubmuorexa [JOK
https://m.edsoo.ru/f
fOcbbcc

bubmuorexa [JOK
https://m.edsoo.ru/f
fOcbeed

bu6nuoreka [IOK
https://m.edsoo.ru/f
fOc6df2

bu6nuoreka [IOK
https://m.edsoo.ru/f
fOc6f00

bu6nuoreka [IOK
https://m.edsoo.ru/f
f0c7018

but6mmoreka [IOK
https://m.edsoo.ru/f
f0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
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DNEeKTPOEMKOCTh
IUIOCKOTO
KOHJIEHCATOPA.
DHeprust 3apsHKEHHOTO
KOHJICHCATOpa

JIaboparopHast pabota
"Usmepenue
3JIEKTPOEMKOCTH
KoHzaeHcaropa'

[Tpunin nercTBus u
MIPUMEHEHHE
KOHJIEHCAaTOPOB,
KOIUPOBAJIBLHOIO
amnmnapara, CTpyMHOro
MpUHTEpPA.
DJIeKTpocTaTU4YecKas
3aIIuTa. 3a3eMIICHHE
ANEKTPONpUOOpPOB

DNEeKTPUUECKUN TOK,
YCIIOBUS €T0
CYLIECTBOBAHHS.
[TocTossHHBIN TOK.
Cua Toka.
Hanpsixenne.
CornpotuBiieHue. 3akoH
Oma 1t yyacTka 1enu

IlocnenosarensHoOE,
napajuiesibHoe,
CMEIlIaHHOE
COEIMHEHHE
MIPOBOJHUKOB.
JIaGoparopHas paboTa
«H3yuenue
CMEIIaHHOTO
COEIMHEHUS
PE3UCTOPOBY

PaboTa 1 MOITHOCTD
NEKTPUYECKOTO TOKA.
3akon Jlxxoynsa-Jlenna
3akoH OMa 1l MOJTHOM
(3aMKHYTOM)
ANEKTPUYECKON LIEIIH.

bu6nmoreka [IOK
https://m.edsoo.ru/f
fOc72c0

bu6nuoreka [IOK
https://m.edsoo.ru/f
fOc74f0

but6mmoreka [IOK
https://m.edsoo.ru/f
fOc7838

bu6nuoreka [IOK
https://m.edsoo.ru/f
fOc7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
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Kopotkoe 3ambIkanue.
JIaboparopHast pabota
«U3mepenune D/1C
MCTOYHHKA TOKA U €ro
BHYTPEHHETO
COIPOTHUBIICHHS

DneKTpoHHas
MIPOBOIMMOCTD
TBEPABIX METAJLIOB.
3aBHUCUMOCTh
COIIPOTUBIICHUS
METaJJIOB OT
TEeMIIePaTypBhl.
CBepXIpoBOIMMOCTh

ONEeKTpUUYECKU TOK B
Bakyyme. CBolicTBa
3JIEKTPOHHBIX ITyYKOB

[TonynpoBoAHUKH, HX
COOCTBEHHAs U
MIpUMeCHast
MIPOBOANMOCTb.
CaoiictBa p—n-
nepexo/a.
[TonynpoBOAHUKOBBIE
PUOOPHI
DNEeKTPUUECKUN TOK B
pacTBopax U pacrjiaBax
3JIEKTPOJIUTOB.
DNEeKTpONIUTHYECKAst
JTUCCOITHAITHS.
DNeKTpon3

DNEeKTPUYECKHI TOK B
rasax.
CaMoCTOSITEeNEHBIA 1
HECaMOCTOSTEIbLHBIN
pa3psa. MoiHus.
IIma3ma

DIIEKTPUYECKUE
puOOPHI U YCTPOIiCTBa
U UX MPaKTUYECKOe
npuMeHenue. [IpaBuna
TEXHUKH 0€30MaCHOCTH

bubnnoreka IIOK
https://m.edsoo.ru/f
fOc84ae

bu6nuoreka [IOK
https://m.edsoo.ru/f
f0c82ba

bu6nuoreka [IOK
https://m.edsoo.ru/f
fOc84ae

bu6nuoreka [IOK
https://m.edsoo.ru/f
fOc86fc



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
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O6o0maromuii ypok
«DNEKTPOIUHAMUKAY

KonTponbnas pabora
10 TEME
«DJIEKTPOCTATHUKA.
[TocrosHHBII
BJIEKTPUYECKUM TOK.
Toxku B paznuyHbIX
cpenax»

HToroast KOHTpOJIbHAS
paborta

O060061maronuit ypok 1no
TemaM 10 xiacca

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

68

bu6nuoreka [IOK
https://m.edsoo.ru/f
fOc88be

bu6nmoreka [IOK
https://m.edsoo.ru/f
fOc8a8a

bu6nuoreka [IOK
https://m.edsoo.ru/f
f0c8c56
bubmuorexa [JOK
https://m.edsoo.ru/f
fOc8féc

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IVIA YYEHUKA

» ®uzuka, 10 knace/ Maxumes I'.4., byxosues b.b., Corckuit H.H. noa

penakmueit [lapdentreBoit H.A., AkiinonepHoe o0iiecTBo «M31aTeancTBO

«ITpocsenieHue»


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

