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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOrO YPOBHS Ha YpPOBHE CpEIHETrO OOIIero
oOpa3zoBaHusl pazpaboTaHa Ha OCHOBE MOJOXEHMH W TpeOOBaHUIl K pe3ylbTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOM porpamMmel, nipeacTtaBieHHbx B DI'OC COO,
a Take ¢ yu€rom denepanbHOH paboueil mporpamMMbl BOCIIUTAHHUS M KOHIICIHH
npernojaBaHus ydyeObHoro npenmera «®Pusnka» B 00pa30BaTENbHBIX OpPraHU3ALUAX
Poccuiickoit @enepanuu, peaan3yonux OCHOBHbIE 00pa30BaTeIbHbBIE TPOTPaAMMBI.

Conepxanue mporpaMMmbl 10 (HU3UKE HampaBleHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAy4YHOW KapTHHBI Mupa oOyuaromuxcst 10—11 kimaccoB mpu oOydeHUH
ux ¢usznke Ha 06a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOAXOJA.
[Tporpamma no ¢usuke coorBercTByeT TpeboBanusimM ®I'OC COO k miaHHpPyEeMbIM
JMYHOCTHBIM, IPEIMETHBIM M METalpeIMEeTHbIM pe3yjbTaTaM OOy4eHHUs, a TakkKe
YUUTBHIBAET HEOOXOJMMOCTh pealu3alliil MEXIPEAMETHBIX CBSI3€H (QHU3UKH C
€CTECTBEHHO-HAyUYHbIMU y4eOHBIMM INpenMeTaMu. B Hell ompenenstoTcs OCHOBHBIE
ey u3ydeHus (U3MKA Ha ypOBHE CPEIHEro OOIIero oO0pa3oBaHMs, IUIAHUPYEMbIE
pe3yabTaThl OCBOGHUS Kypca (DU3MKH: JIMYHOCTHBIE, METAIIPEIMETHBIE, IIPEIMETHbIE
(1a 6a30BOM ypOBHE).

IIporpamma o (hu3KKe BKIIOYAET:

IUTAHUPYEMBIE pe3yJIbTaThl OCBOCHHUSI Kypca (U3UKM Ha 0a30BOM YpOBHE, B
TOM YHCJI€ ITPEIMETHbIE Pe3yJIbTAThI 10 rojjaM 00yUYeHHUs;

COACPIKAHUC yqeGHoro npeamMceTa «®Dusuka» no rogam O6y‘{eHI/IH.

dusnka KaKk Hayka o HauOoJiee 00X 3aKOHAX NPUPO/bI, BHICTYIasl B KAUECTBE
y4e0HOTO MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIA] B CUCTEMY 3HAHHH 00
okpyxkatomieM Mupe. IlIkonabHbIl Kypc (U3MKM — cHCTEMOOOpPa3ylomMi JUis
€CTeCTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB, MOCKOIBKY (DU3NYECKHE 3aKOHBI JIEKAT
B OCHOBE IIPOLIECCOB M SIBJICHUM, W3y4yaeMbIX XHUMHEH, Ouosiorueil, ¢Gu3znueckoit
reorpadueld U actpoHoMuel. Vcronp30BaHNe U aKTUBHOE TIPUMEHEHUE (PU3NICCKUX
3HaHUIl oIpeneNseT XapakTep M pa3BUTHE pa3HOOOpa3HbIX TEXHOJIOTUH B cdepe
SHEPIreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, IIOIYYEHUsS HOBBIX MaTEpPHAIOB C
3aJJaHHBIMM CBOMCTBaMHU W Jpyrux. M3ydyeHue (U3MKM BHOCUT OCHOBHOM BKJIaJ B
(¢bopMHpOBaHME  €CTECTBEHHO-HAyYHOW  KapTUHbBl MHpa  0OydYaromuxcsi, B
¢dbopmMHpoBaHHE YMEHHI HPUMEHSATh HAY4YHBIH METOJ| MO3HAHWS NPU BBINOJHEHUH
MMH YYEOHBIX HCCIICIOBAHUMN.

B ocHOBY Kypca GpU3MKH A1 yPOBHS CpEeHETo 001ero o0pa3oBaHus MOJIOKEH
psa uzeH, KOTOpble MOXKHO pacCMaTpUBaTh KaK MIPUHIIMIIBI €70 TOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEM Kypc SBISETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COAEPXKHUT MaTepual U3 BCEX pa3/ieloB (U3MKH, BKIIOUAET Kak
BONPOCHI KJIACCUYECKON, TaK U COBPEMEHHOM (DPU3HKH.

Hoesn cenepanuzayuu. B cooTBeTCTBUM C HeEWl Marepuan Kypca (GU3HKU
00beTMHEH BOKPYT (pu3nueckux Teopuid. Beaymmm B kypce siBisiercss opMUpoBaHUE
MIPE/ICTAaBICHUM O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuszanus TnpeanoyaraeT MCIOIb30BaHUE
FYMaHUTapHOTO MOTEHLHUana (QU3NYECKOW HayKd, OCMBICIEHUE CBSI3M pPa3BUTHUSA
¢u3uKy ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U
9KOJIOTHYECKUMHU ITPoOIeMaMHu.

Hoes npuxnaonou nanpaenrennocmu. Kype Guszuku npennoiaraet 3HaKOMCTBO
C UIMPOKUM KPYIrOM TEXHHUYECKUX U TEXHOJOTHYECKHX MPUIOKEHUH H3yYEHHBIX
TEOPUU U 3aKOHOB.

Hoes  oxonocuzayuu peanusyercs IMOCPEICTBOM  BBEICHHUS  DIIEMEHTOB
COJZIepKaHUs, MOCBSIIEHHBIX YKOJOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE
CBS3aHBl C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takxke 00CyXIeHUs MpolieM
paMoOHAIBHOTO MPUPOIONOIB30BAHUS U SIKOJIOTHUYECKOM O€30MMacHOCTH.



Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (U3HKH Ha YpOBHE CpEIHEro oOIIero
o0pa3oBaHMs SBIAIOTCA (QU3MUECKue Teopuu ((HOpMHUpOBaHHME IPEICTABICHUH O
CTPYKType TOCTpPOeHUs (U3NYECKOW TEOpUHU, POJIH (PYHIAMEHTAIBHBIX 3aKOHOB U
MIPUHIIUIIOB B COBPEMEHHBIX IMPEJICTABICHHUIX O MPHUPOJIE, TPAHUIAX TPUMEHUMOCTH
TEOpPUH, JIsl ONUCAHUS ECTECTBEHHO-HAYYHBIX SBJICHUN U MPOIIECCOB).

CuCTeMHO-ESITETbHOCTHBI MOIX0A B Kypce (DU3MKU peau3yercs Mpexe
BCEro 3a CYET OpraHu3allii YKCIEPUMEHTAIbHON AesaTeabHoCcTH oOyuaromuxcs. s
0a30Boro ypoBHSI Kypca (U3HKH — 3TO HCIHOIB30BAHHUE CHCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U JIaOOpaTOPHBIX paboT, KOTOpPBIE B MPOrpamMme
no (usuke OO0bEAMHEHBI B OOUIMH CIUCOK YYEHHYECKHUX INPAKTHYECKUX padoT.
Brigenenue B ykazaHHOM IepedHe 1a00paTOpHbIX padoT, MPOBOJUMBIX JIJIsi KOHTPOJIS
U OILICHKH, OCYILIECTBIISICTCS YYaCTHUKAMH OOpPa30BaTEIBHOIO IMPOIEcca UCXOAS W3
OCOOCHHOCTEH IUIaHMpPOBAHHMSI W OCHalleHus KabuHeta ¢usuku. I[lpu >TOM
oOecrieynBaeTcsl OBJIAZICHHE OOYYAIOUIMMUCS YMEHUSMHU IPOBOJUTH KOCBEHHBIC
U3MEpEeHUs, HCCIEAOBaHUSA 3aBUCHUMOCTEH (U3NYECKUX BEJIWYMH M IOCTAHOBKY
OTIBITOB TI0 MIPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHue yAenseTcsl PelIeHr0 pacYETHBIX U KaueCTBEHHBIX 3ajad.
[Tpu 5TOM 1Ist pacYETHBIX 3a7ad MPHOPUTETOM SIBIISIOTCS 3a7addl C SIBHO 3aJaHHOU
¢bu3nuecKkoil MOJeNbl0, TO3BOJSIOUIME TMPUMEHSATh U3YYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3fielia Kypca, TaK U HHTETpUPYsl 3HAHUS U3 Pa3HBIX
pasznmenoB. Jlns KauyecTBEHHBIX 3ajad IMPHOPUTETOM SIBISIOTCA 3aJaHUsl Ha
00BsICHEHUE TPOTEKAHUs (PU3MUYECKHX SBJICHUN U MPOLECCOB B OKPYIKAIOIIEH KHU3HH,
TpeOytome  BbiOOpa  ¢uU3MYEecKO  MoJenu AN CUTyallud  MPAKTUKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedboBanusmu GPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
obecriedeHno y4eOHOTo mporecca 0a30BBI YpOBEHb Kypca (M3MKH Ha ypPOBHE
cpenHero oomero o0pa3oBaHUs JIOJDKEH H3Yy4aTbCsd B YCIOBUSX MPEIMETHOTO
KaOuMHeTa (U3UKM WM B YCJIOBHUAX MHTETPHPOBAHHOTO KaOMHETA IIPEIMETOB
€CTeCTBEHHO-HAYYHOr0 IHKIa. B kaOuHeTe (GU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe 000pyIOBaHME JUTS BHIOJHEHHS YKa3aHHBIX B IPOTrpaMMe 1o (pusuke
YUEHHUECKUX MPAKTUYECKUX paboT U AEMOHCTPALIMOHHOE 000pyI0BaHHUE.

JleMOHCTpallMOHHOE ~ 00OpyJ0oBaHHE (QOpMUpPYETCST B  COOTBETCTBUU C
IOPUHIUIIOM  MUHUMAJIbHOW  JIOCTATOYHOCTM M OOECNeYMBAaeT  IOCTAHOBKY
MEPEeYHCICHHBIX B TporpaMMe 10 (U3HMKe KIIOYEBBIX JEMOHCTpAIMA IS
UCCIIEIOBAaHUsI ~ M3y4yaeMbIX  SBJICHMM M  IPOLECCOB,  AMIHMPUYECKUX U
(yHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MIPUMEHEHUI.

JIaGopatopHoe 00OpyAOBaHUE M YUYEHHUYECKHUX MPAKTHUYECKUX padboT
dbopmupyeTcss B BHIE TEMaTHUYECKMX KOMIUIEKTOB M 00ECIednBaeTcsi B pacyére
OJTHOTO  KOMIUIEKTa Ha JAByX oOyuarommuxcs. TeMaTHUecKHe  KOMIUIEKTHI
nabopaTOpHOTO 000PYNOBaHUSI JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIOJIb30BAaHUU AHAJIOTOBBIX M IM(POBBIX NPHOOPOB, a TaKKE KOMIBIOTEPHBIX
W3MEPHUTENIBHBIX CUCTEM B BUJIE IIU(POBBIX JTaOOpaTOpHUid.

OCHOBHBIMH LETSIMH U3y4€HUS PU3UKU B 0011IEM 00pa30BaHUU SIBIISIOTCA:

dbopMHupoBaHHE WHTEpEca W CTPEMJICHHS OOYydYalomMXCsl K HaydYHOMY
W3YYEHUIO MPUPOJIBI, PA3BUTHE UX MHTEIIEKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;

pa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJ]le MO3HAaHHS U (OPMHpPOBAHUE
HCCIIEA0BATENBCKOTO OTHOUIEHUS K OKPY KAIOIIUM SIBJICHUSM;

(dbopMHpOBaHNE HAy4YHOTO MHPOBO33pEHUSI KaK pe3yibTaTa W3y4YeHHs] OCHOB
CTPOEHUS MaTepUu U PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

¢dbopmupoBaHUe YMEHHI OOBSCHSATDH SBJICHUS C UCMOJIb30BaHUEM (PU3UUECKUX
3HaHUHI ¥ HAYYHBIX JOKA3aTEIbCTB;

¢bopMUpoBaHHE TPEACTABICHUN O poiIu (QU3UKU JJIs Pa3BUTUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.



JIoCTIKeHHE 3TUX IeJeid oOecrednBaeTCsl PEelIeHHEM CIEAYIONMX 3a1ad B
mpolecce u3yueHus Kypca GU3HKH Ha yPOBHE CPEHETO 001Iero oopa3oBaHus:
MpuoOpeTeHne CUCTEeMbl 3HAHUN 00 OOMMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYISPHYIO (PU3UKY, dIEKTPOJIUHAMUKY,
KBAaHTOBYIO (DM3UKY U DJIIEMEHTHI acTPO(DHU3UKH;

dbopMupoBaHHE YMEHHUI MPUMEHATh TEOPETUUYECKHE 3HAHUS AJI1 00bACHEHUS
¢bu3nveckux SBJICHUNH B NPUPOAE U JUISI TPUHATHA TNPAKTHYECKUX pEIIeHUl B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB peIICHUs pa3IMYHbIX 3a7a4 C SBHO 3aJaHHOMN
¢du3nuecKkoil MoJenbio, 3ajad, IOAPA3yMEBAIONINX CAMOCTOSATEIHHOE CO3JaHHE
(hbU3UIECKOI MOJIeTH, aICKBAaTHON yCIIOBUSM 3a7a4H,

MOHMMaHWE (PU3NYECKUX OCHOB U TMPHUHIMUIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

OBJIQJICHUE METOJaMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHHUS UM TPOBEICHUS
(bu3MYECKUX SKCIEPUMEHTOB, aHAJIN3a U UHTEPIIPETallMi UH(pOpMALUU, OIpeIeIIeHUs
JIOCTOBEPHOCTH IOJIy4EHHOT'O pPe3yJiIbTarTa;

CO3JlaHME YCJIOBUIl s pPa3BUTUS YMEHUH IPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOH /1€ TEILHOCTH.

Ha wusyuenue ¢usuku (0a30Bblii ypOBEHb) Ha YpPOBHE CpPEAHEr0 OOILEero
obpasoBanus orBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11
Ki1acce — 68 yacoB (2 Jaca B HEJIETIIO).

[Ipennaraemerii B mporpamMme 1o (U3WKE TIepeYeHb J1abOpaTOPHBIX U
MPAKTUYECKUX pabOT SBJISICTCS PEKOMEHIOBAHHBIM, YYHTENb JIeJaeT BBIOOD
MPOBEJICHUST JTA0OPAaTOPHBIX PAOOT H OMBITOB C YYETOM WHIAMBHUIYAIBHBIX
0COOEHHOCTEH 00yJarOIIMXCS.

COJAEPXAHUE OBYUYEHUS

10 KJIACC

Pasznen 1. ®usuka 1 MeTOABI HAYYHOI'0 NO3HAHUSA

®dusuka — HayKka o0 npupoje. HayuHele MeTOABI TO3HAHUS OKPY’KAOLIErO MUpA.
Ponp skcnepuMmeHTa M T€OpUM B MpoOllEcCE€ MO3HAHUS MPHUPOAbI. DKCIEPUMEHT B
¢busuke.

MonenupoBanue ¢GuU3NYECKUX SIBICHUH U mpoueccoB. HayuHble THUIOTE3BI.
dusnueckue 3aKOHbl U TEOpUHU. ['paHUIBl MPUMEHUMOCTH (DU3UYECKHX 3aKOHOB.
[IpuHOMIT COOTBETCTBUA.

Poinb u Mecto ¢pu3uku B GOpMUPOBAHUM COBPEMEHHOIN HAy4YHOM KapTHHBI MHpa,
B IIPAKTHYECKOU IEATEILHOCTH JIFOACH.

Jlemoncmpayuu

AHanorosble ¥ IU(PPOBBIE U3MEPHUTENIbHBIE TPUOOPHI, KOMITbIOTEPHBIE JATUHUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBukeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOTO JBMIKEHUS.
Cucrema orcuéra. Tpaekropusl.

[Tepemernienue, CKOpoCTh (CpedHsisi CKOPOCTh, MTHOBEHHAsi CKOpPOCTh) U
YCKOPEHHE MaTepHaIbHOW TOYKH, WX MPOEKIMU HA OCH CHUCTEMBI KOOpIUHAT.
CrnoxxeHue nepeMeleHn U CJI0KEHHE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpEHHOE TMpsiMONMHEItHOe mBMkeHue. [ 'paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPEHHWs, TYTH H TEPEeMEIICHUS
MaTepuaibHON TOYKUA OT BPEMEHHU.

CBoOoaHoe majeHne. Y cKopeHue CBOOOHOTO TaICHHS.



KpuBonuneiinoe npmxenue. [[BriokeHne MaTepualibHON TOUKH MO OKPYKHOCTH €
IIOCTOSIHHOM 110 MOZYJII0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JUHEHHAas CKOpPOCTb.
[Tepuona u wactora obpamenus. LleHTpocTpeMHUTENTEHOE YCKOPEHHUE.

TexHuueckue yCTpoWcTBAa U NPAKTUUYECKOE MPUMEHEHHUE: CHHIAOMETD,
JBUKEHUE CHAPAJ0B, LIEMHbIE U PEMEHHBIE NIEpeIadHn.

Jlemoncmpayuu

Mopenp cuctembl OTCUETA, WIIOCTpALUs KUHEMATHYECKUX XAPAKTEPUCTHUK
JIBUXKEHUS.

[Ipeo6pa3oBanue ABUKEHHM C UCTIOIB30BAHUEM MPOCTHIX MEXAHH3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM IPOCTPAHCTBE.

Habmronenune nBukeHUs Tena, OPOUIEHHOTO TMOJ YrjoM K TOPU30HTY H
TOPU30HTAIIBHO.

W3mepenue yckopeHust CBOOOHOTO MaieHHUsI.

Hamnpanenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3yuenue HEpaBHOMEPHOI'O ABUKEHUS C LEIbIO ONPECICHUS MIHOBEHHOMN
CKOPOCTH.

UccnegoBanue COOTHONICHHS MEXIYy MYTSIMH, TPOUJIEHHBIMH TEJIOM 3a
MIOCJIe/I0BATEIbHbIE PaBHBIEC TPOMEKYTKH BPEMEHU IIPH PABHOYCKOPEHHOM JIBUKEHUU
C HaYaJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3yueHune nNBUKEHUS IAPUKaA B BI3KOU KUJKOCTH.

N3yuenue nBukeHus tena, OpOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[TpunIMn OTHOCHUTEJIBHOCTH I'annnes. [TepBblii  3aKOH Hrrorona.
HNuepuuanpHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunuu cui. Bropoit 3akon Heiotona st
MarepuanbHOU Touku. Tpetuil 3akoH HproTOHA 7151 MaTepUalbHBIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMudeckas CKOpOCTb.

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

Tpenue. Buabl Tpenus (mokosi, ckojibxeHus, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHHUs] CKOJIbKEHUS W cuia TpeHus nokos. Koadduiment tpeHus.
Cuiia cOnpOTUBIICHUS NIPU ABUKEHUU TeJa B )KUJIKOCTU WJTH Ta3e.

[ToctynaTenbHOE U BpamareabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tena.

MOMEHT CHJIbI OTHOCUTENIBHO OCH BpameHus. Ilmewo cuibl.  YcmoBus
paBHOBECHSI TBEPJIOTO TeNa.

TexHudeckue yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHHE: TMOAMIUITHUKH,
JBUKEHNE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHHE Macc B3aMMOJIEHCTBYIOIINX TET.

Bropoii 3akoH HeroTOHA.

N3mepenue cu.

Crnoxenue cui.

3aBHUCHUMOCTD CHJIBI YIIPYTOCTH OT AedhOopMaIiuu.

HesecomocTs. Bec Tena npu ycKopeHHOM NOIbEME U TaJCHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOTBKEHUS.

VYcnoBust paBHOBecusi TBEpAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

Nzyuenne nuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B TPYKHHE U
PE3UHOBOM 00pasiie, oT uxX aehopMaluu.

HccnenoBanue ycnoBuii paBHOBECUS TBEPJOTO TEJA, UMEIOIIETO OCh BPALICHHUS.

Tema 3. 3aKonvl COXpanHeHusn 6 MexanukKe



Nmnynbe marepuaibHOM TOYKM (TeNa), CUCTEMbl MaTEpUaJIbHBIX TOYEK.
WMnynbe cuiabl M M3MEHEHHME HMITYJIbCa Tela. 3aKOH COXPAHEHHsS MMITYJbCa.
PeakTuBHOE IBUKEHUE.

PaGora cuibl. MOIIHOCTE CHITBI.

Kunerndeckass »Heprus MarepuaabHOW Toukd. Teopema 00 HU3MEHEHUH
KUHETHUYECKON SHEPIUHU.

[TorenunansHas sHeprus. [loTeHnmanpHas sHeprus ynpyro aeopMupoBaHHOM
npyxunsbl. [loreHnmanpHas sHEprus Tena BOJIM3U MOBEPXHOCTH 3EMITH.

[loTenuuanpHble U HEMOTEHIUATIbHBIE CUIIBL. CBA3b pabOTHl HEMOTEHIIUAIBHBIX
CWJI C M3MEHEHHUEM MEXAaHMYECKOW HHEPrMM CUCTEMBI TeJ. 3aKOH COXPAHEHHUS
MEXaHUYECKON IHEPTUU.

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue ycCTpOWCTBA M IPAKTHUYECKOE NIPHUMEHEHHUE: BOJIOMET, KOIIED,
MPYXUHHBIN TUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

[lepexox MOTEHIIMAILHON YHEPTUU B KHHETUIECKYIO 1 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yyenne aOCOJIIOTHO HEYNPYroro yjaapa € IOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MasiTHUKOB.

WccnenoBanue cBsizu pabOThl CUJIBI C U3MEHEHHEM MEXAHWYECKOM 3Hepruu
TeJla Ha IPUMEPE PaCTSKEHUSI PE3UHOBOIO KIyTa.

Paznen 3. Mogiekyasipuasi pu3uka 1 TepMOAMHAMUKA

Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIPHO-KMHETUYECKOW TEOPUHM U HX OIBITHOE
obocHoBanue. bpoyHoBckoe paBmwkenue. [uddysus. Xapaktep IBHKEHUS U
B3aMMOJCICTBUS YacTUILl BelecTBa. Mozenn CTpOeHHs ra3oB, XKUIKOCTEN U TBEPABIX
TeN U OOBSCHEHHE CBOICTB BEIIECTBA Ha OCHOBE ITHX Mojelneil. Macca u pa3Mepsl
Mmoutekyn. Konndectso Bemectsa. [locrostaaas ABoranpo.

TennoBoe paBHOBecue. Temmeparypa m e€ msmepenue. lllkama temneparyp
Llenbcus.

Monens uaeanpHOro raza. OCHOBHOE ypaBHEHHME MOJIEKYJISPHO-KMHETUYECKOM
TEOpUHM HUJACaTbHOTO ra3a. AOcCoNOTHas TeMmiepaTypa Kak Mepa cpeaHei
KMHETUYECKOM SHEpruu TEemIoBOoro IBMXKEeHMs vacTull rasa. lllkama temmeparyp
KeneBuHa. I'a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kianelipona. 3akoH
Hanerona. M3onponeccs B U€aIbHOM Ia3e ¢ NOCTOSHHBIM KOJIMYECTBOM BELIECTBA.
I'paduueckoe mpeacTaBieHne U30MPOLIECCOB: U30TEpMa, U30X0pa, n306apa.

TexHuyeckue ycTpoicTBa U MPAKTHUECKOE IPUMEHEHHUE: TEPMOMETpP, OapoOMeETp.

Jlemoncmpayuu

OneIThl, J10Ka3bIBAIOIIUE JAMCKPETHOE CTPOCHHE BelecTBa, (Qororpaduun
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpIThl 10 AUPPY3UH KUAKOCTEN U Ta30B.

Monens OpOyHOBCKOTO JIBH)KEHUSI.

Mogens onbita llTepHa.

OnbIThI, OKa3bIBAIOLINE CYIIECTBOBAHNE MEXMOJIEKYJIIPHOTO B3aUMOIEHCTBUSI.

Monens, WUTIOCTpUpYIOLIas MPUPOY JaBJICHUS ra3a Ha CTEHKH COCya.

OneIThl, WJUIIOCTPUPYIOLIUE YpPaBHEHHE COCTOSHUSA HJICAIBHOTO  rasa,
U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel

Omnpenenenre Macchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE H3MEpEHUM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEH.



HccnenoBanue 3aBUCHMOCTH MEXKIY IapaMETPaMH COCTOSHMS Pa3peXEHHOIO
rasa.

Tema 2. Ocnoebl mepmoounamurku

TepMmoauHaMuueckass cHUCTeMa. BHYTpEeHHSs 5SHEpPrusi TEPMOAUMHAMUYECKON
cucTeMbl U crocoObl €€ n3meHeHus. KomuyectBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusl 0JHOATOMHOTI'O UEAIBHOr0 ra3a. Buisl Temionepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIMsI, U3JIy4eHHE. Y IeJbHas TEIUIOEMKOCTh BelecTBa. KoJM4YecTBO TEIIOTHI
IIpH TEIJIoNepeiaye.

Ilonatue 00 anmabatHoM mnponecce. IlepBblii 3aKOH TEPMOAMHAMUKHU.
[IpuMeHeHne NEpBOTrO 3aKOHA TEPMOIMHAMUKMA K wu3ompoueccaM. [ 'paduyeckas
UHTepHpeTanus padoTsl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMoCTh MPOIIeCCOB B IPUPOJIC.

Tennoeie Mamuubl. [IpyHIMIBL AelicTBUS TEMIOBBIX MalluH. [IpeoOpazoBanust
SHEPIUM B TEIUIOBBIX MamuHax. KosdduuumeHt mone3Horo AeHCTBHS TEMIOBOM
MamuHbl. [{ukn KapHo u ero ko3puIIMEeHT MOJIE3HOTO JACUCTBUSA. DKOJOTUUYECKHE
pOoOJIEMBI TETUIOIHEPT ETHUKU.

TexHudyeckue yCTpOHNCTBA M IIPAKTMYECKOE IPUMEHEHHME:  JIBUTATEIb
BHYTPEHHEI'O CrOPaHUsl, ObITOBOW XOJIOJUIbHUK, KOHUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH SHEpruu Teja IpU COBEPILIEHUU padOThI: BBUIET
npoOKu u3 OyTBUIKM TOJ JeMCTBUEM CXATOro BO3AyXa, HarpeBaHue 3¢upa B
JATyHHOH TpyOKe MyTEM TpeHUs (BUACOJEMOHCTPAIINS).

V3MeHeHMne BHYTpEHHEH SHEpruu (TeMIlepaTypsl) Teja Mpu Terionepeaaye.

OmnpIT M0 aguabaTHOMY PACIIMPEHHIO BO3/yXa (OIBIT C BO3YIIHHIM OTHUBOM).

Mogenu napoBoil TypOMHBI, ABUraTeisl BHYTPEHHETO CrOpaHus, PeakTHBHOIO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmosanun eeujecmea. Pazoevie nepexoonvl

[TapooOpa3oBanue u KoHAcHcanus. VcnapeHue u KurneHue. AOCONIOTHAs U
OTHOCHUTENIbHAs BIAXHOCTh BO3ayxa. HacelmeHHsli map. YxaenpHass TeIioTa
napoo0Opa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT AaBJICHUS.

Teépnoe Teno. Kpucramimueckue u amopdHbie Tena. AHM30TPONHS CBOMCTB
kpuctaioB. JKunkue xkpucrauibl. CoBpeMmeHHble MaTepuaibl. [lnaBieHue u
KpUCTajIu3anus. Y aenbHas Temora miasneHus. Cyonumarus.

VYpaBHeHUE TEIJIOBOTO OaaHca.

TexHudyeckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHME: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUHU MOJYyUYEHUSI COBPEMEHHBIX MaTepUaioB, B TOM
4lCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX M1APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHUs BIaXKHOCTH.

Habmtoienne HarpeBaHus U MJIaBICHUS KPUCTAINTMYECKOTO BEUIECTBA.

JleMOHCTpanys KpUcTaoB.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne OTHOCUTEIBHON BIaKHOCTH BO3TyXa.

Pazpnen 4. DaekrpoauHaMuka

Tema 1. Inekmpocmamuxa

DnekTpusanus Tell. DIeKTpUuYecKuil 3apsia. JIBa Buaa 3IE€KTPUUYECKUX 3apsI0B.
[TpoBOMHUKH, TUINEKTPUKU B TTOJYITPOBOJHUKH. 3aKOH COXPAHEHHUS DIIEKTPUUECKOTO
3apsa.



Bzaumopeiicteue 3apsigoB. 3akoH Kynona. To4YedHBIM AIEKTPUUECKUNA 3apsi.
Onextpuueckoe none. Hanpsx€HHocTs  snexkTpuueckoro  mnois.  [lpuHnun
CYNEPIIO3ULINH JIEKTPUUECKUX MOJeH. JINHUKM HanpsyKEHHOCTU IEKTPUYECKOTO TOJIA.

Pabora cun snekrpocratuueckoro mons. I[lotenuuman. PasHOCTh MOTEHIIMANOB.
[IpoBOIHMKM W JUANIEKTPUKM B 3JIEKTPOCTATHUECKOM moJe. JludmeKkTpuueckas
IIPOHULIAEMOCTb.

OnektpoémkocTb. KoHzeHcaTop. DEeKTpOEMKOCTh IUIOCKOTO KOHAEHCATopa.
OHeprus 3apsKEHHOI0 KOHAEHCAaTOopa.

TexHuueckue yCTpONCTBAa H MPAKTHUYECKOE IPUMEHEHHE: SJIEKTPOCKOIL,
QJIEKTPOMETP,  IJCKTPOCTATHUYECKass  3alluTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOH/JIEHCATOP, KOMMMPOBAJIbHBIN annapar, CTpyHHbBINA IPUHTEP.

Jlemoncmpayuu

Y CTpoicTBO M MPUHIUIT JEHCTBUS AJIEKTPOMETPA.

B3aumojeiicTBue Ha3IEKTPU30BAHHBIX TEIl.

DIEeKTpUYECKOE MO0JIE 3apSKEHHBIX Tell.

IIpoBOHMKY B 3IEKTPOCTATHYECKOM II0JIE.

DIeKTpOCTaTUYECKas 3allMTA.

JIMDIIEKTPUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTD JIEKTPOEMKOCTH INIOCKOIO KOHJEHCATOpa OT IUIOUIAJH IUIACTUH,
paccTosHUS MEXy HUMH U JUAJIEKTPHUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannwtit Inekmpuyeckuit mox. Toku 6 paznuunvix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUSL CYIIECTBOBAaHHUS AJIEKTPUYECKOrO TOKa.
Ucrounuku Toka. Cuia Toka. [1ocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma aiid yyacTka Henu.

DNEeKTPUUECKOE CONPOTUBJICHHE. YAEIbHOE CONPOTHUBIICEHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaieIbHOE, CMEIIAHHOE COEIUHEHNE ITPOBOIHUKOB.

PaGora onextpumueckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTh
MEKTPUYECKOTO TOKA.

DONeKTpOABMKYIIasi CHUJla U BHYTPEHHEE CONPOTHBICHHE HCTOYHHKA TOKA.
3akon Oma a5 OoHOM (3aMKHYTOH) AsekTpuyeckoit 1ienu. KopoTkoe 3aMbIkaHMe.

DneKTpoHHas IIPOBOJMMOCTh TBEPBIX METAaJIJIOB. 3aBUCUMOCTh
COIIPOTHBIIEHUS METAJIIOB OT TeMIleparypbl. CBEpXIIPOBOJUMOCTb.

DnexTpuueckuid Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosynpoBOIHUKH. CoOcTBeHHas u IIpUMECHas IPOBOAMMOCTh
OJIyIpoBOAHUKOB. CBolicTBa p—N-niepexona. [lomynpoBoIHUKOBbIE TPHUOOPHI.

OnexTpuueckuid TOK B pacTBOpax M paciuiaBaXx  dJEKTPOJIUTOB.
DNEKTPOIUTHYECKAs AUCCOLUAIIMS. DIIEKTPOIIU3.

OneKTpuYecKui TOK B razax. CaMocTOsATEIbHBIA U HECAMOCTOSATENBHBIN Pa3psil.
Momnnus. 11nasma.

TexHuyeckue ycTpoWcTBa M NPAKTHYECKOE MPUMEHEHHE: aMIIEpMETP,
BOJITMETP, pEOCTaT, UCTOYHUKUA TOKA, DJIEKTPOHArpeBaTejbHble MPHOOPBI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COINPOTHBIIEHUS, BaKYyMHBIH IHOJ,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN U0, FAJIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HANIPSIKEHUSL.

3aBUCUMOCTb CONPOTUBIIEHUS LUIMHAPUYECKUX IPOBOJHUKOB OT JJIUHBI,
IIJIOIIAIM MTOIIEPEYHOTO CEYEHUS U MaTepHaIa.

CMenianHO€ COEJUHEHHNE TPOBOJHUKOB.

[IpsmMoe wm3MepeHHMe >SIeKTpoABMXKylIed cuibl. KopoTkoe 3amblkaHue
raJIbBAHUYECKOTO 2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh COIPOTHUBIIEHUS] METAJUIOB OT TEMIEPATYPHI.



ITpoBOIMMOCTB 2IEKTPOIUTOB.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3LyXa.

OnHOCTOPOHHSASA IPOBOJUMOCTb JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4denne cMeImaHHOrO COeAMHEHUS PE3UCTOPOB.

N3mepenue 31€KTPOABMKYIIEH CHIIBI MCTOYHHMKA TOKA M €r0 BHYTPEHHEIO
COIIPOTHBIICHHUSL.

Habmonenue amektposnusa.

MesxknpeamMeTHbIe CBSI3H

Nzyuenune kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCyIIECTBISETCS C
y4€TOM COJIepKaTeIbHBIX MEXKIPEAMETHBIX CBsI3€l C KypcamMum MaTeMaTHKH,
OMOJIOTUH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nowsmus, CBA3aHHBIE C H3YYEHHEM METOAOB HAy4yHOIO
MO3HAHUS: SIBJICHUE, HAYYHBIH (aKT, runoresa, (pusnyeckas BeTUUMHA, 3aKOH, TEOPHS,
HaOJI0IeHNE, SKCIIEPUMEHT, MOJEIUPOBAaHKE, MOJIEIIb, H3MEPEHHUE.

Mamemamuka: pelieHue CUCTEMbl YpaBHEHHH, TMHEHHas (QpyHKIus, napaboia,
runepOosia, X rpaduKkd U CBOICTBA, TPUIOHOMETpUYECKHE (DYHKLIUHU: CHHYC,
KOCUHYC, TAHT'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI
U MX IPOEKIMU Ha OCH KOOPJAMHAT, CII0)KEHUE BEKTOPOB.

Buonoeusn: Mexanndeckoe ABIDKEHHE B KHUBOW mpupojae, auddysus, ocMmoc,
TEIUIOOOMEH JKUBBIX OPraHM3MOB (BUABI TEIUIONEpENaud, TEIJIOBOE PAaBHOBECHE),
ANEKTPUYECKUE SIBICHUS B )KUBOU NPUPOJE.

Xumus: TMCKPETHOE CTPOECHUE BEILIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJb
BEILIECTBA, MOJIAPHAS Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJI, JKUIKOCTEHW U Ta30B,
JIEKTPUUYECKUE CBOMCTBA METAJIIOB, JIEKTPOJIMTHYECKAs AUCCOLUALIMS, TaJIbBAaHHKA.

T'eoepaghus: BTaxxHOCTH BO3IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: IpeodpazoBaHKe ABMKEHHM € UCIIOIb30BAHUEM MEXAHU3MOB, YUET
TPEHUs] B TEXHMKE, MOAIIMIHUKYU, UCIIOIb30BAHUE 3aKOHA COXPAaHEHUs MMILYJbca B
TEeXHUKEe (pakeTa, BOJOMET M Jpyrue), ABUraTeilb BHYTPEHHErO CrOpaHMs, IapoBas
TypOuHa, OBITOBOH  XOJOIWIBHUK, KOHAMIMOHEP, TEXHOJOTMU  TIIOJYYEHUS
COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE€ HAHOMAaTepUalloB, W HAHOTEXHOJOIHH,
ANEKTPOCTaTUYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONPHUOOPOB, KCEPOKC, CTPYHHBIN
IIPUHTEP, DJIEKTpOHArpeBaTeNbHble MPUOOPHI, 3IEKTPOOCBETUTENLHBIE MPUOOPHI,
rajibBaHUKa.

11 KJIACC

Pazjen 4. DaekTpoauHaMunka

Tema 3. Maznummnoe none. IneKmpomacHUmMHAA UHOYKUUA

[TocrossHHBIE MarHUTHL. B3anMoaencTBUE MOCTOSIHHBIX MarHUTOB. MarnutHoe
nosie. Bekrop MarHuTHOM MHIyKUuu. [IpuHIMN Cyneprno3niuyd MarHUTHBIX ITOJIEH.
JIuaum wmarHuTHOM wWHAYKIMU. KapThHa NnMHUMNA MAarHWUTHOM WHIYKIHMM ITOJIS
ITOCTOSIHHBIX MarHUTOB.

MarautHoe Tmoje MNpoBOJHMKA ¢ TokoM. KapTuHa NMHUNH UHAYKIMH
MarHMTHOTO TIOJI JJIMHHOTO MpPSIMOTO IPOBOJHMKA M 3aMKHYTOI'O KOJBIIEBOTO
IIPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OmbIT Opcrena. BzanmozencTeue NMpoBOJIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuna JlopeHua, e€ MoAysb U HalpaBiieHUE. [[BH)KEHHE 3apsyKEHHOM 4acTUIbl B
OJTHOPOJHOM MarHuTHoM mosie. Pabora cuiel Jlopenna.

SIBneHue 2IEKTPOMarHuTHOM MHAYKIMHU. [I0TOK BEKTOpa MarHUTHON MHAYKIIHH.
DReKTPOABMKYIIAs CUJla MHAYKIUHU. 3aKOH 3JIEKTpOMarHuTHON uHayKuuu dapanes.

BuxpeBoe oasekTpuyeckoe Imosie. ONEKTPOABMXKYyLIas CHUJa MHAYKIHH B
MIPOBOJHUKE, TBUKYIIEMCS TIOCTYNATEIbHO B OTHOPOAHOM MarHUTHOM II0JIE.



[IpaBuino Jlenna.

NHnykTuBHOCTB.  SIBl€HME  CAMOMHIYKLUMH.  DJEKTPOABIKYIIAs — CHUJIa
CaMOWHIYKITHH.

DHeprusi MarHUTHOTO MOJISt KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpoucTBa U MPAKTUUYECKOE MPUMEHEHHUE: MTOCTOSIHHBIE MATHUTHI,
AJICKTPOMArHUTHI,  DJIEKTPOJBUTATENIb, YCKOPUTEIW  JJIEMEHTAPHBIX  YaCTHII,
WHIyKIIMOHHASA [1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIJIOHEHHUE DJIEKTPOHHOTO MTyYKa MAarHUTHBIM ITOJIEM.

JIuHUY MHIYKIIUY MarHUTHOTO TOJIS.

B3anmopeiicTBrue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HetvictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

SIBneHue NEKTPOMArHUTHON UHAYKIUH.

[IpaBuio Jlenna.

3aBUCHMOCTD JJICKTPOJBMKYIICH CHJIbI WHIYKIMU OT CKOPOCTH H3MEHECHHS
MarHuTHOTO MTOTOKa.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuenrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanue neicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIeHUs 371€KTPOMAarHUTHON WHIYKITUH.

Paznea 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMaZHUMHbIE KO1€OAHUS

Konebarenbnast ~ cucrema.  CBOOOJHBIE ~ MEXaHMYECKHE  KoJeOaHMS.
I'apmonnueckue konebanus. I[lepuoxa, wacrora, amrumMtyna u (asza kxonedaHuil.
[IpyxvHHBIA MasATHUK. MaTeMaTU4eCKHi MasTHUK. YPAaBHEHHE TIapMOHHYECKUX
kosebanuil. [IpeBparienne sHepruu Mpyu rapMOHUYECKUX KOJIeOaHUSX.

Konebartenbupiii  koHTYyp. CBOOOJHBIE JJIEKTPOMArHUTHBIE KOJIEOAHHS B
uaeadbHOM KOJeOaTeNIbHOM KOHType. AHaJIOrusg MEXIy MEXaHHYEeCKUMHU W
AJEKTPOMarHuTHEIMU KosieOanusMu. @opmyina ToMmcoHna. 3aKoH coXpaHEHHs SDHEPTUU
B U/I€aIbHOM KOJie0aTeTbHOM KOHTYpE.

[IpencraBienne o 3aryxamomux KosneOaHUsSX. BbIHYXIEHHbIE MEXaHUUYECKHE
kosebanus. Pezonanc. BeIHyX/IeHHbIE 3]IEKTPOMarHUTHbIE KOJIEOaHusI.

[lepemennbiii  TOok. CHHycOMIaJdbHBIM MEPEMEHHbII TOK. MOIIHOCTD
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE M JEHCTBYIOIIEE 3HAUEHUE CHIBI TOKa H
HaNpsHKEHUS.

Tpancdopmarop. I[IpousBoacTBo, mepegaya M MOTpeOICHUE SIEKTPUUYECKOI
SHEPruu. OKOJIOTMUECKHE PHUCKM IpU IMPOU3BOJCTBE 3IeKTpo3Hepruu. Kynbrypa
HCIIOJIb30BAaHUS JIEKTPO3HEPTUH B IIOBCEAHEBHOM )KU3HHU.

TexHuyeckue yCTpOHMCTBA W NPAKTHYECKOE MPUMEHEHHE: SICKTPUUYECKHI
3BOHOK, T€HEpaTOp NEPEMEHHOIO TOKA, IMHUH JIEKTPOIEpe1ay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KoJjeOaTenbHOW CHCTEMBbl (MPYXUHHBIN WM
MaTeMaTHYeCKU MasiTHUK).

Habmronenue 3aTyxaronmx Koiebanui.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CB0OOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcwinorpaMMsl (3aBUCMMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHM) IS
AIEKTPOMAarHUTHBIX KOJIEOaHUH.



Pesonanc mpu mocnenoBaTeIbHOM — COCAVMHEHUM  PE3UCTOpa, KaTyIIKU
WHJyKTUBHOCTU U KOHJIEHCATOpA.

Mopaenb TuHUN IEKTPOIIepeaayuH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HccnenoBanne 3aBUCHUMOCTH IEpUOJia MaJlbIX KoJieOaHW Ipy3a Ha HUTH OT
JUTMHBI HUTH U MAcChl rpy3a.

HccnepoBanue nepeMEeHHOro TOKa B LIETIH U3 MOCIEN0BATEIBHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTyIlIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60TIHbL

Mexannueckue BOJHBI, YycioBHUa pacnpoctpaHeHus. Ilepuon. Cxkopocthb
pacnpocTpaHeHus M JAauHa BOJHBL.  [lomepedHble W MPOAOIBHBIE  BOJIHBIL.
WuTepdepennys u audpaxius MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DONEKTPOMarHUTHHIE BOJIHBI. YCIIOBUS M3JIy4EHMsI 3JIEKTPOMATHUTHBIX BOJIH.
B3anmuas opueHtanms BekTopoB E, B, V B anmekTpoMarautHoi BoiHe. CBOWCTBa
9JIEKTPOMArHUTHBIX BOJIH: OTpaK€HHUE, MPEJOMJICHUE, MOJSApU3aMs, JU(pakius,
untepdepenius. CKOpOCTh EKTPOMArHUTHBIX BOJIH.

[lIkana »31eKTpOMarHUTHBIX BOJH. [IpuMeHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIIBI pauOCBA3U U TeNIEBUACHUS. Paaronokanus.

DIEeKTPOMarHuTHOE 3arps3HEHUE OKPYIKAIOLIEH CPEbI.

TexHuyeckue ycTpolicTBa M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKalbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JAMArHOCTUKAa B TEXHUKE M MEIULMHE, pajap,
paguonpuéMHUK, TEJIEBU30D, aHTeHHa, TeaedoH, CBU-neys.

Jlemoncmpayuu

OO6pa3zoBanue U pacnpoCTpaHEHUE TOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

Konebmromnieecs Teno Kak HCTOUHUK 3BYKa.

Habnronenue oTpaxeHus 1 MPeToMIICHUS MEXaHUUECKUX BOJTH.

Habmonenue untepdepeHny u AUPpakiuy MEXaHMIECKUX BOJH.

3BYKOBOM PE30HAHC.

HaGmtonenne cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHAa C aMIUIUTYAOH H
4acTOTON KoseOaHuM.

HccnegoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpaXKeHHUE, MPEIOMIICHHUE,
nosispu3anus, 1udpakuus, HTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onruka. IIpsMonuHENHOE pPACIPOCTPAHEHHE CBETAa B
onHopoaHou cpeze. JIyu ceera. ToueuHblli HICTOYHUK CBETA.

OtpaxeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHue n300pakeHU B
IJIOCKOM 3€pKaJie.

[Ipenominenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOJIOTHBIN MOKa3aTelb
npenomsieHus. IlomHoe BHyTpeHHee oTpakeHue. IlpenenpHBIi yros mOJHOTO
BHYTPEHHETO OTPAKEHHUS.

Hucniepcus ceera. ClioxxHbIN cocTaB Oenoro cera. L[Ber.

Cobwuparorue u paccenBaromve JUH3bL. ToHKas auH3a. DOKYCHOE PacCTOSTHUE
U omnTHYecKas cuia TOHKOW JmH3bL [locTpoeHune n3o0paxeHUH B COOMpAIOIUX H
paccenBaronMX JHH3aX. POpMysia TOHKOHN JUH3BL. Y BEIUYEHUE, TaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKOM ONTUKHU.

Bonnosas ontuka. Uatepdepenius cera. KorepeHTHbIE MCTOUYHUKH. Y CIIOBHS
HaOII0/IEHUs] MAKCUMYMOB U MHUHHMYMOB B MHTEP(EPEHIIMOHHOW KapTHHE OT JIBYX
cuH(}a3HBIX KOTEPEHTHBIX NICTOYHUKOB.

Hudpakmus ceera. JudpakunonHas pemérka. YcioBue HaOIIOACHHS TTaBHBIX
MakCUMyMOB TIpU MaJi€HUM MOHOXPOMAaTHYECKOIO0 CBeTa Ha JIU(paKIHOHHYIO
pEelETKy.

[Tonspuszanus ceera.



TexHuueckue ycTpoHCTBA UM INPAKTHUYECKOE IPUMEHEHHE: O4YKH, JIyIna,
¢doroanmnapar, NPOESKUMOHHBIN anmapar, MUKPOCKOII, T€JIECKOI, BOJIOKOHHAS ONTHKA,
IU(QpaKkLMOHHAs PeIIETKa, OJIAPOUS.

Jlemoncmpayuu

[IpsiMosinHeiiHOE paclpoCTpaHEHHE, OTpPaKEHHWE U IPEJOMJIEHHE CBeTa.
Ontuyeckue mpuOOpPHI.

ITonHOE BHYTpeHHee oTpakeHue. MoJenb CBETOBO1a.

HccnenoBanue CBOMCTB N300payKEHHIA B JIMH3AX.

Mojenu MUKpOCKOIIa, TelNecKoma.

HaGmonenue naTepdepeHIm cBera.

Hab6mronenue qudpakiuum cBera.

HaGumonenue aucrepcuu cBera.

[TomyuyeHue ciekTpa ¢ HOMOILBIO IPU3MBI.

[TonmyyeHnue criekTpa ¢ HOMOIIBIO AU(PPAKITHOHHON PEIIETKY.

HaGnroneHue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

M3mepeHue nokasareiis IpeaoMIIEHUS CTEKJIA.

HccnenoBanue cBONCTB U300paXKeHU B TMH3aX.

Habmtonenue nucnepcuu cBeta.

Paznen 6. OcHOBBI cienAJIbHOM TEOPUHM OTHOCUTEILHOCTH

['paHnLBI NPUMEHMMOCTH KJIACCUYECKOM MeXaHUKH. [locTyiaTsl criennanbHON
TEOPUU OTHOCHUTEJIbHOCTU: MHBAPUAHTHOCTb MOAYJSL CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUAIT OTHOCUTEIHOCTH DUHILITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU W COKpAILCHHE
JUIMHEL.

DHEprusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIBI.

CBsi3b Macchl ¢ SHEPIHEH M UMITYJIBCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPTHs
TOKOSI.

Pasnen 7. KBanroBas pusuka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®otonbl. Popmyina [Inanka cBsi3u sHEprun HOTOHA C €ro YacTOTON. DHEprus U
UMITYJIbC (POTOHA.

OtkpeiTue u uccnenoBanue ¢orodddexra. Onbitel A. I'. CroneroBa. 3aKoHbI
¢dortordpdekra. YpaBHenue OiHmTeiHa ani Qoroaddekra. «KpacHas rpaHuIa»
dotorddekra.

Hasnenue cBera. Oneite [1. H. JIeGenena.

XHUMUYECKOE JIEUCTBUE CBETA.

TexHudeckue yCTpOWCTBA W MPAKTHYECKOE TpUMEHEHHe: (OTOIJIEMEHT,
¢doronaTuuK, cCoaHeUHas 6aTtapes, CBETOAUOI.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTaHOBKE ¢ IUHKOBOM MIIACTHHOM.

HccnenoBanmne 3akoHOB BHELTHETO (oTOdPdeKTa.

Cseroauos.

Conneuynas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO o -4aCTHII.
[Tnanerapnast monens aroma. Iloctynarsr bopa. M3nyuenue u norsiomenue GpoToHOB
IIpY MIEpEX0/IE aTOMa C OJTHOI'O YPOBHS 3HEPruu Ha Ipyrod. Buasl cnekTpos. CriekTp
YPOBHEN 3HEPTUH aTOMa BOAOPOJA.

BonnoBeie cBolictBa yactuil. Bomubel ne bpoiia. KopnyckynsspHO-BOTHOBOK
Ty alli3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUEHHE.



TexHuyeckue yCTpoucTBa U MPAKTUYECKOE MTPUMEHEHHUE: CIIEKTPAIbHbINA aHAIN3
(cnexTpockomn), J1a3ep, KBAaHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Omnpenenenre AJIMHBI BOJHBI JIa3epa.

Habnronenue nuHeyaThIX CIIEKTPOB U3ITYUYCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

Hab6mronenue nuHeHyaToro criekTpa.

Tema 3. Amomnoe aopo

DKCIepUMEHTHI, JOKa3bIBAIOIINE CIOXKHOCTh CTpoeHus sapa. OTKpeITHE
panuoaktuBHOCTU. OnbITHl Pe3epdopaa mo omnpeneneHuio coctaBa paguoaKTHBHOTO
u3nyudenus. CBoiicTBa anbda-, 6eTa-, raMmma-u3nydeHus. BiausHue paanoakTUBHOCTH
Ha >KMBBIE OPTAHU3MBI.

OtkpeiTHE TIpoTOHAa M HelTpoHa. Hykionnas momens sigpa I'eizenOepra—
WBanenko. 3apsa saapa. MaccoBoe uncio sapa. M3oTomnsl.

Anbda-pacnag. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['aMma-u3inydeHue.
3aKoH paJiMOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SAnepHsle peakuuu. JleneHne U CUHTE3 SAEp.

Snepusiii  peaktop. TepmosiaepHbiii cunrte3. [IpoOiemMbl U MEPCIEKTHBBI
SIEPHON IHEPTETUKHU. DKOJIOTUYECKUE aCTIEKThI SAEPHON SHEPTeTUKU.

DnemMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

Metobl HaOMIOJCHHUS U PETUCTPAIIIH FIIEMEHTAPHBIX YaCTHII.

@dyHaamMeHTanbHbIe B3auMoieiicTBUs. EqUHCTBO (hr3rueckoil KapTUHBI MHpA.

TexHu4ecKkue yCTpOMCTBAa M INPAKTHUYECKOE IPUMEHEHME: JO03UMETp, Kamepa
Bunbcona, sinepHblil peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

Cu€TurK HOHU3UPYIOIIMX YACTHII.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pasnen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPHU3UKH

Otanbl pa3BUTHS acTpoHOMUU. [IpHuKiIagHOE U MHUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMHUMU.

Bun 3Bémnoro Heba. CosBe3nus, sSipKue 3BE3BI, IUIAHETHI, UX BUIUMOE
JBHKCHHE.

ConHeyHas cucTeMa.

Connue. ConHeunast akTUBHOCTb. McTounuk sHeprun ConHia u 3BE3/1. 3BE3BI,
WX OCHOBHBIE XapaKTEPUCTUKHU. J(Marpamma «CIEKTPaIbHBINA KJIACC — CBETHMOCTHY.
3BE3MBI TIIABHOM IIOCIIEIOBATEIBHOCTH. 3aBHCUMOCTh «Macca — CBETHMOCTBY» IS
3BE3]l TJIABHOW TMOCIE0BaTeIbHOCTU. BHyTpeHHee cTpoeHue 3BE3N. COBpeMEHHBIC
MPEACTABICHUS O MPOUCXOXKACHUU U 3Boionuu ConHia W 3BE3A. DTambl KU3HU
3BE3I.

Mneunsiii [lyte — nHama ['anaktuxa. Ilonoxenwe u aBuxenue ConHia B
lNamaktuke. Tunsl ranaktuk. PaguoranakTuku u KBaszapbl. UEpHbIE ABIPBHI B spax
rajaxkTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon XaO6ma. Pa3beranue ranakTuk.
Teopus bosbioro B3peiBa. PenukroBoe u3iydyeHue.

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6ieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus



HaOntoneHuss HEBOOPYXEHHBIM TIJ1a30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUN JJIS1 ONpeAETICHUs TOJOXKEeHUs HeOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be31Hsd CEBEPHOTO MOIyIapus U IPKUE 3BE3MIBIL.

Habmtonenus B reneckon Jlynsl, mianer, Mieunoro IlyTu.

Oo6o0maronee NnoBTOpeHne

Ponp (¢u3uKM W acTpOHOMHUHM B DKOHOMHYECKOW, TEXHOJOTUYECKOM,
COLMAJIBHOW M 3TUYECKOM cepax NesTeIbHOCTH YelloBeKa, posib U MeCTO (pU3UKH U
aCTPOHOMHHU B COBPEMEHHOW HAyYHOW KapTHHE MHpa, poiib (U3NYECKOH TEOpUH B
(GbopMHpOBaHUN NPEACTABICHUNH O (PU3MUECKOW KapTHMHE MHpa, MECTO (PU3MUECKON
KapTHHBI MUpPa B OOIIEM PSIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTaBICHUI
0 IIPUPOZE.

MexnpeamMerHblie CBA3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcs C
y4€TOM COJEP>KATEIbHBIX MEXKIPEAMETHBIX CBSA3€M C KypcaMH MaTEeMaTHKW,
OM0JIOTUHU, XMMHHU, Feorpaduu U TEXHOJIOTUH.

Mesicnpeomemusie nowsmus, CBA3aHHBIE C WM3YYEHHEM METOAOB HAy4YyHOTO
NIO3HAHUSA: ABJICHUE, HAYy4YHbIH (akT, runoresa, Gpuznyeckas BeIUUNHA, 3aKOH, TEOpHS,
HaOJI0ICHNE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIEIh, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUM, TPUTOHOMETPHUECKUE (QYHKIMU:
CHUHYC, KOCUHYC, TaHI'€HC, KOTAaHI'€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKAECCTBO,
BEKTOPBl M HX IPOEKILUH HAa OCH KOOPAMHAT, CIIO)KEHHE BEKTOPOB, IPOU3BOJIHBIE
JJIEMEHTAPHBIX ~ (DYHKIWH, TpPHU3HAKKH TOAOOHMS TPEYrOJBHUKOB, OIpEesiCHHE
IUTIOINAM IIIOCKUX (DUryp U 00bEMa Tel.

buonocus: snexTpuyeckue SBIEHUS B JKUBOM Ipupoze, KoseOaTenbHbIe
JBUKCHMSI B JKUBOM IIPUPOAE, ONTUYECKHE SIBJICHUS B XKMBOW IIPHUPOJE, INCHCTBHE
paguanuy Ha )KMBbIE OPTAaHU3MBI.

Xumus: CTPOGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsT CTPYKTypa TBEPIBIX
TeJI, MEXaHU3MBbI 00Pa30BaHMsI KPUCTAJUINYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: MarHUTHBIE MOJIOCA 3€MJIH, 3AJI€KH MarHUTHBIX Py, POoTOoChEMKA
36MHOM IIOBEPXHOCTH, NIPEACKA3aHUE 3EMIICTPSICEHUM.

Texnonocus: MTUHUM  DJIEKTpOIEpeNad, TIEeHepaTop  IEPEMEHHOIO  TOKa,
JJIEKTPOJIBUIaTeNb, WHIAYKLIHWOHHAsA II€Yb, pajap, paguONpHUEMHHK, TEIEBU30DP,
aHTteHHa, TenedoH, CBY-meub, MPOEKUMOHHBIA ammapar, BOJOKOHHAs OITHKA,
coJiHeuHas Oarapesl.

INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA [POT'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHoro mnpeamera «®Du3nWKa» HA YPOBHE CpPEIHETr0 O0OIIEero
oOpazoBanusi (0a30BBI YPOBEHB) MTOJDKHO OOECIEUUTh IOCTHIKEHHE CIEAYIOIINX
JTUYHOCTHBIX, METAMIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS y4eOHOro mpenMera «DU3WKa» TOJDKHBI
OTpakaTb TOTOBHOCTb W  CHOCOOHOCTh  OOYYalOHIMXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TO3WIMENH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIM,  TO3UTHBHBIX  BHYTPEHHUX  yOeXKJEHUN,  COOTBETCTBYIOLINX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIecTBa, paCHIMPEHHE KU3HEHHOTO
OMbITa U OMNbITA JEATEIBHOCTH B MPOIECCE pealM3allid OCHOBHBIX HalpaBIICHUU
BOCIUTATEIBbHON JIEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaxkaaHCcKoOro BOCHUTAHMS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKOW MO3UIIMU OOYYAIOIIETOCS KaK aKTHBHOTO M
OTBETCTBEHHOTO YJIEHa POCCUHUCKOTO O0IIEeCTBa;



NPUHATHE  TPAJAULHUOHHBIX  OOIIEYETIOBEYECKUX  TyMAaHHCTUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECAaX TIPa)JIaHCKOIro
o0IecTBa, y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHON OPraHU3aIINH;

yMEHHE B3aMMOJEHCTBOBATh C COLMAIbHBIMU MHCTUTYTAMU B COOTBETCTBUU C
X QYHKIHUSIMHA U HA3HAYCHHUEM;

TFOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOM IESTEIBHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUSI:

c(OpMHUPOBAHHOCTH POCCUIMCKON IPa)T1aHCKON UACHTUYHOCTH, TATPHOTU3MA;

LIECHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHXKCHHUSIM
POCCUHCKHX YUEHBIX B 00s1acTU (DU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HAa MOpPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM YHCIIE B
JIEATEIIbHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYIyIIEro;

4) 3¢TeTHYEeCKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKIOYas 3CTETUKY HAy4HOTO TBOPYECTBA,
MpUCYLIET0 PU3NYECKON HAyKe;

5) Tpy10BOr0 BOCIMTAHUS

WHTEPEC K pa3sIuIHbIM chepaM nMpodeccHoOHATBHON AeITeIbHOCTH, B TOM YHCIIC
CBSA3aHHBIM C (U3HKOM M TEXHUKOH, YMEHHE COBepUIaThb OCO3HAHHBIM BBIOOP
Oynyiiei mpodeccuu U PeaTn30BbIBaTh COOCTBCHHBIC )KU3HCHHBIE TIAHBI,

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHHIO UM CaMOOOpa30BaHUIO B 00IacTH
(U3HUKY HA IPOTSHKEHUH BCCH KU3HU;

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUSI:

Cc(OPMHPOBAHHOCTh  AKOJIOTHUECKOW KYJIBTYphl, OCO3HAaHHE TIJI00ATBHOTO
XapakTepa dKOJOTHUYECKUX MPoOIieM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JAEHUCTBUI B OKPYXKAIOUIEH Cpelie Ha OCHOBE
3HAHUSA LIeJIel YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

paCIIMPEHHE OTBITA JACSITEIHBHOCTH IKOJIOTHIECKOM HANPaBIEHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM 110 PHU3uKe;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(OpPMUPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3UUECKON HAYKH;

OCO3HaHUE LIEHHOCTM HAay4YHOW JESATEeNbHOCTH, TOTOBHOCTH B MPOILECCE
M3y4deHUs (PU3UKH OCYIIECTBIIATH MPOEKTHYIO U HCCIEAOBATEIbCKYIO ACSTEIHHOCTD
WHIUBUAYAIBHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTenbHBbIE YHHBeEPCAIbHbIE YUeOHbIe AeiCTBUSA
ba3oBble Jijornueckue AecTBUS:

CaMOCTOSITEILHO dbopMyupoBaTh H aKTyaJU3UpOBATH npoonemy,
paccMaTpuBath €€ BCECTOPOHHE;

ONpeNeNsaTh LeNu JeATeIbHOCTH, 3a/laBaThb MapaMmMeTpbl WU KPUTEPUH UX
JIOCTHKEHHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PACCMATPUBAEMBIX (PH3UUIECKUX
SIBJICHUSAX;

pa3pabareiBaTh IJIaH pEHICHHs MPOOJIeMbl C YYETOM aHallM3a WMEIOLIUXCS
MaTepUaTbHBIX U HEMATEPHAITBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTh, OLIEHMBATh COOTBETCTBHE PE3YJIHTATOB
[IETISIM, OTICHUBATh PUCKHU TTOCJIEICTBHI TSI TEIILHOCTH;



KOOPJIMHUPOBATH U BBITIOJIHATH Pa0OTY B YCIOBHSX PEaIbHOTO, BUPTYAIBHOTO U
KOMOMHHUPOBAaHHOTO B3aUMO/ICHCTBUS;

Pa3BHBATh KPEATHBHOE MBIIUICHHUE TIPH PEIICHUH KU3HEHHBIX TPOOIIEM.
ba3oBble ucciaenoBaTe/bCKue NeHCTBHA!

BJIAJICTh HAyYHOH TEPMUHOJOTHEH, KIIOUEBBIMH IOHATHSIMU M METOAaMH
¢bu3nveckoil HayKu;

BJIAJICTh HABBIKAMU Y4EOHO-HMCCIICOBATEIBCKOW U MPOEKTHOM NESATEIBHOCTH B
o0nacTh (U3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY
METOJIOB pEUICHUs 3a1a4 (U3UYECKOTO COJACP)KaHWS, NPHUMEHEHUIO Ppa3INYHBIX
METOJIOB MO3HAHHMS;

BIAJCTh BHJAMH JICATEIBHOCTH 110 TOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIIPETAINH, TPe0OPa30BAHUIO M IPUMEHEHHIO B PA3JIMYHBIX YYCOHBIX CHTYAIHSIX,
B TOM YHCJIE IIPU CO3/1aHUH YYEOHBIX IIPOEKTOB B 00acTH (pr3nKy;

BBISIBJSITh  TIPUYMHHO-CIICACTBEHHBIC CBSI3M W aKTyaJM3HpOBaTh  3aj1ady,
BBIJIBUTaTh TUIIOTE3y €€ PELICHUs, HaXOJUTh apryMEHTHI JUIs J0Ka3aTelbCTBA CBOUX
YTBEPXK/ICHHA, 3a]1aBaTh MIAPAMETPhl U KPUTECPUU PELICHUS;

aHAIM3UPOBATh MOJYUYCHHBIC B XOJI€ PEIICHHS 3aJa4l Pe3yIbTaThl, KpUTHUECKU
OLICHMBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MCHEHHE B HOBBIX YCIIOBUSIX;

CTaBuTh W (opMynaHpoBaTh COOCTBEHHBIE 33/Jaud B 0Opa30BaTEIbHOM
JeATSIILHOCTH, B TOM YUCIIC IPHU U3YyYCHUU (DUBUKH;

J1aBaTh OIIEHKY HOBBIM CHTYAallUsIM, OLICHUBATh NPUOOPETEHHBIH OIIBIT;

yMETh TepEHOCUTh 3HaHUS 1O (QHU3UKE B MPAKTHYECKYI0 00IacTh
KHU3HEACATECILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX NMPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HJICH, TIPEIIaraTh OPUTHHAIBHBIC [TOIXO/IbI 1 PELICHUS;

CTaBUTh POOJIEMBI M 33][a4H, JIOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHHUS.
Pab6ora ¢ undopmanmueii:

BJIAJICTh HABBIKAMH IIOJIy4CHUs MHPOpMAIMU (DU3NUECKOrO COJCpPIKAHHS H3
UCTOYHHKOB PpAa3HBIX THIIOB, CaMOCTOSATEIFHO OCYIIECTBISATh IIOMCK, AaHAIU3,
CHCTEMAaTH3alUI0 M HHTEPIPETAlMI0 HWHPOPMAIMKM PA3IMYHBIX BUAOB U (OpPM
NIPEICTaBIICHHUS;

OLICHUBATh JOCTOBEPHOCTHh MH(POPMAIIHH;

UCIIOJIB30BATh CPENICTBA MH(POPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH
B PpCIICHMH KOTHUTHUBHBIX, KOMMYHHKATUBHBIX UM OpPraHMU3AIMOHHBIX 3a1a4 C
coOmroieHeM TpeOOBaHWW JPrOHOMHUKH, TEXHUKH OE€30MacHOCTH, TUTHEHBI,
pecypcocOepekeHus, TMPaBOBBIX W JTHYECKUX HOPM, HOPM HWH(POPMAIMOHHON
0e30IMacCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUCCKOTO COJIEPKAHUS B PA3IUIHBIX OpMaTax ¢ yuy&Tom
Ha3Ha4YeHUs WHPOPMAIMM M IEJNEBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (hopmy
NPE/ICTABICHUS ¥ BU3yaIH3allUH.

KoMMyHHKaTHUBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

OCYIIECTBISTH OOIIEHHE HA YpOoKaX (DU3UKHU M BO BHEYPOUHOH JEATETbHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYallUi U CMATYATh KOH(IIUKTHI,

Pa3BEPHYTO M JIOTUYHO H3JIararb CBOK TOYKY 3PEHHS C HCIOJIB30BAHUEM
SI3BIKOBBIX CPEJICTB;

IOHUMAaTh W MCIIOJb30BaTh NPEUMYLIECTBA KOMAHIHOW W WHIUBUIAYAIbHON
paboTHI;

BBHIOMpATh TEMaTHUKy W METOJIbI COBMECTHBIX ACHCTBHHA C yd&€ToM 0OOIINX
WHTEPECOB U BO3MOXKHOCTEN KaXKI0TO WICHA KOJUIEKTHUBA;

NPUHUMATh  LEJIM  COBMECTHOM  JEATEINbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATH JEHUCTBUS MO €€ JOCTH)KEHHUIO: COCTaBIATh IUJIaH JEHCTBUH,
pacmpenenartb poid ¢ Y4ETOM MHEHHUH YYaCTHHUKOB, OOCYXJAaTh pPe3yibTaThl
COBMECTHOH paboThI;



OIICHMBATh KaueCTBO CBOET0 BKJIAJa M KaKIOTO YYaCTHHKA KOMAaH[bI B OO
pe3yNbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTh HOBBIE TPOEKTHI, OLEHMBATh MAEHM C TMO3WLHMH HOBHU3HBI,
OpPUTHMHAJIBHOCTH, MPAKTUUECKOW 3HAUMMOCTH;

OCYILECTBJISITh  MMO3UTUBHOE CTPATETMYECKOE TOBEICHHE B  PA3JIUYHBIX
CUTYAaIUSX, IPOSIBJIATH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHble yHUBepcaJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranuszaums:

CaMOCTOATENIbHO OCYIIECTBIISITh IMO3HABATENIBHYIO JEATEIBHOCTh B 00JaCTH
GU3MKM ¥ aCTPOHOMMH, BBISABISATH MPOOJEMBbI, CTaBUTh U (OPMYIHUPOBATH
COOCTBEHHBIE 3aJ]a4H;

CaMOCTOATENIbHO COCTAaBJIATh IJIaH PELIEHUsI paCYETHBIX U KAYECTBEHHBIX 3a]1a4,
IUTAaH BBITIOJHCHHUSI TPAKTHUECKOH paboThl C yd4€TOM MMEIONIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEIOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYaIIMSIM;

paciupsaTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

JenaTh  OCO3HAHHBIM  BBIOOpP, apryMEHTUpPOBaTh e€ro, Oparb Ha cebs
OTBETCTBEHHOCTbH 32 PEIICHUE;

OIICHUBATh MTPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IPYAULIUU B 001aCTU (PUUKH,
MTOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

JaBaTh OIICHKY HOBBIM CUTYaIlMsM, BHOCHUTb KOPPEKTHUBBI B JESTEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIETISIM;

BJIQJICTh HABBIKAMH TO3HABATEIIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIIAEMBIX
JNEUCTBUN U MBICIIUTENIbHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHU;

WCIIOJIb30BaTh NPUEMBI PEQIICKCHH TSl OIICHKU CHUTYyallMH, BBEIOOpAa BEPHOTO
peuieHus;

YyMETh OIICHMBAaTh PHUCKA M CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M apPTyMEHTHl JPYTUX TIPH aHaJu3e pe3yJIbTaToB
NEeSATEIbHOCTH;

MIPUHUMATH ce0s1, TOHNMAasi CBOM HEJOCTATKU M JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apPryMEHThl JPYrMX NpH aHalIu3e pe3yJbTaToOB
NEeSTeTbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporiecce moctukeHus JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI 11O
¢buszuke I ypoBHSA  cpeAHero oOmero  oOpazoBaHus Yy OOydarouiuxcs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEAMOIararoIfi
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE YMOIMOHAIBLHOE
COCTOSIHME, BUJETh HAIMpPaBJICHUS PAa3BUTHS COOCTBEHHOW SMOIMOHANBHON cdephl,
OBITh YBEpEHHBIM B ce0e;

CaMOpETYJIUPOBAHHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHWE, CIIOCOOHOCTHh  aJanTHpPOBAThCA K
HMOIMOHAIBHBIM U3MEHEHHSIM U MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY

BHYTpPEHHEH MOTHBAIIMH, BKJIIOYAIONIEH CTPEMJICHHE K JOCTIDKCHHIO IENd M
ycnexy, ONTHMM3M, HHHUIIMATUBHOCTb, YMEHHUE JIEWCTBOBATh HCXOHS U3 CBOUX
BO3MO>KHOCTEH;

SMIATHH, BKIIOYAIONIEH CMOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YIUTHIBATh €T0 MPH OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K COUYBCTBUIO
U CONEPEKUBAHUIO;



COLIMAJIBHBIX HaBBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBAaTh OTHOLLICHMS C
JIPYTUMH JTIOAbMH, 3200THTHCS, IPOSBIIATH UHTEPEC U Pa3peIiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJbBTATDI

K xonmy oOyuenust B 10 kjacce npeiMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOLINXCS YMEHHM:

JEeMOHCTPHPOBATh Ha MPHMEpPax pojib M MeCTO (U3MKU B (OPMHPOBAHUHU
COBPEMEHHOM Hay4YHOM KapTHHBI MHpa, B Pa3BUTHM COBPEMEHHOM TEXHUKH U
TEXHOJIOTHM, B IPAKTUYECKON IEATEIbHOCTH JIIOICH;

YUUTBIBaTh TPaHMLBI TNPUMEHEHUS M3YYCHHbIX (U3MYECKHX MOJelei:
MaTepuasbHas TOYKa, MHEpLUalbHas cUCTeMa OTcuéra, aOCONIOTHO TBEPIOE TEIO,
UJCABHBIN a3, MOJEIN CTPOCHMS ra30B, JKUIKOCTEH M TBEPIBIX TeEJ, TOYCUHBIN
AIIEKTPUUECKUI 3apsi IPpU pelieHnr GU3NIECKUX 3a1a4;

pacrio3HaBaTh (U3MUECKUE SIBJIECHUS (IpoLEcChl) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETHUUECKON TEOpUM CTPOEHMS BEIIECTBA U
EKTPOAMHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE IPSIMOJUHEHHOE IBUKECHHE,
cBOOO/IHOE MaJICHUE TEJl, ABM)KEHUE 110 OKPYKHOCTHU, MHEPIIMS, B3aUMO/IEUCTBUE TE,
muddy3us, OpOyHOBCKOE MBMIKEHHE, CTPOECHHE JKUAKOCTEM U TBEPABIX Ted,
U3MEeHEeHHe oO0bEMa Teln INpU HarpeBaHUM (OXJAKIEHUH), TEIUIOBOE PaBHOBECHE,
UCIIApEHUE, KOHJEHCAlUs, IUIaBICHHUE, KPHUCTAJUIM3AlMs, KHUIIEHHE, BIJIAXKHOCTD
BO3/lyXa, NOBBILICHHUE JaBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPhITOM COCYJE, CBSI3b
MEXJy IapaMeTpaMH COCTOSIHUS Tra3a B M30IpoIeccax, DJJIEKTpu3auus Tell,
B3aUMOJCICTBUE 3aPAJI0OB;

OIUCHIBaTh MEXAHUUYECKOE JBM)KEHUE, HCHOJb3ys (PU3MUECKUE BETUYMHBI:
KOOpJIMHATA, I1yTb, IEPEMEIIECHUE, CKOPOCTh, YCKOPEHUE, Macca Tela, CUIla, UMITYJIbC
TeNa, KUHETUYecKas SHEeprus, NOTEHIMalbHas SHEeprus, MeXaHudeckas pabora,
MEXaHU4YeCKass MOIHOCTh; NpPU ONWCAHWM MPABUIBHO TPAKTOBATh (PU3HUCCKUI
CMBICJI UCIOJIb3yEMBIX BEJIWYHMH, UX 0003HAUYEHUS U €IUHUIIbI, HAXOIUTb (HOPMYIIBI,
CBSI3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO BEJINYMHY C APYTUMH BEIUUYUHAMU;

ONMCHIBAaTh H3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SBIICHUSA,
UCIONIb3Ysl (U3MYECKHEe BEIMYMHBI: JaBJI€HUWE Tra3a, TeMIeparypa, CpeaHss
KMHETUYECKasi JHEPrUsl XAOTUYECKOrO JIBUKEHUS MOJIEKYJ, CpPEAHEKBAIpaTUYHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThl, BHYTPEHHsISI HHeprusi, pabora rasa,
KO3 PHUIMEHT MOJIE3HOTO IEHCTBUS TEIJIOBOTO ABUraTeNIsl; PU OMUCAHUHU MPABUIIBHO
TpakToBaThb (PU3MUECKUI CMBICT HCIONb3YEMbIX BEIMYMH, HMX OOO3HAu€HUs |
€IMHUIIBI, HaXOAUTh (OPMYJIbI, CBSA3BIBAIOIIME JaHHYIO (DU3MUYECKYIO BEIMYUHY C
JPYTMMH BEJTUYMHAM;

OIMCHIBAaTh M3YyUEHHBIE IEKTPUUYECKUE CBOWCTBA BEIIECTBA U AIEKTPUUYECKUE
sBJIEHUs (TPOLIECChI), UCHOJNB3Yysl (U3NYECKUE BEIIMYMHBI: AJIEKTPUUYECKUIN 3aps,
EKTPUYECKOE I10JIE, HANPSIKEHHOCTD TO0JIs, TOTEHIUAJI, Pa3HOCTh IOTEHIIUAJIOB; IIPH
ONMCAaHUU TPABUIBHO TPAKTOBATh (PU3MUECKHUI CMBICI UCIOJIB3YEMBIX BEIUYMH, MX
0003HAYEeHMS U €IMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE TaHHYIO (DU3UYECKYIO
BEJIMYMHY C IPYTMMH BEJIMYMHAMU;

aHAJTM3UpPOBaTh (U3NYECKHUE TPOLECCHl U SIBICHUS, HCIONB3Ys (usnueckue
3aKOHBl W TIPUHIMIMBL 3aKOH BceMupHoro Ttsrotenus, |, Il u Il 3akonsr HproToHa,
3aKOH COXPAaHEHMs] MEXAHUYECKOW YHEPTUM, 3aKOH COXPAHEHUS UMILYJIbCa, PUHIIUII
CYNEpPHO3UIMHA CHJI, NIPUHLHUI PAaBHONPABHS HWHEPIHMAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOEHMS BEIECTBA, FA30BbIE 3aKOHBI, CBS3b
CpeqHell KMHETHMYEeCKOM SHEpPrHMM TEIUIOBOTO JBHMXKEHHS MOJIEKYJ] C aOCOIIOTHOU
TEMIEPATYpPO, IEPBBIM 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPAHEHUS IEKTPUUYECKOTO
3apsna, 3akoH KysoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0
MaTeMaTHYeCKOe BbIpaXKEHNE U YCIIOBHS (TPaHMIIbl, 00JIaCTH) NIPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TPHHIIUIIBI JSHCTBUSI MAIllUH, TPHOOPOB U TEXHUYECKUX
YCTPOKMCTB; pa3inyarh YCIOBHS MX O€30IaCHOTO HCIOJIb30BAHUS B MOBCEIHEBHOM
KHU3HH,

BBIMOJIHATE OKCIIEPUMEHTHl MO HCCICAOBAHHIO (PU3MUECKUX SBICHUH U
MPOIIECCOB C HCIOJB30BAHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPEHHIA, IPH 3TOM
dbopMynupoBarh npobiaeMy/3aiady W THIOTE3y Y4EOHOTO IKCIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 IMPEUIOKEHHOTO 000PYIOBaHUS, TPOBOAUTH ONBIT U (POPMYIUPOBATH
BBIBO/JIBI;

OCYIIECTBIISITh TPSMBbIE U KOCBEHHBIC M3MEPEHHS (PU3MUSCKUX BEIHYUH, MPH
3TOM BBIOMpATh ONTHUMAJIBHBIA CIOCOO HM3MEPEHHsI W HCIOJIb30BAaTh H3BECTHHIC
METO/IbI OIEHKH ITOTPEITHOCTEH N3MEPECHUH;

UCCIIEIOBAaTh  3aBHCUMOCTH  MEXAy  (PU3MYECKUMHM  BEIMYMHAMU  C
WCIIOJIb30BAHUEM TIPSIMBIX HM3MEpPEHH, TPH STOM KOHCTPYHPOBATh YCTaHOBKY,
(buKcUpoBaTh PE3yNbTAThl MOIYYEHHOW 3aBUCHMOCTH (PU3NYECKUX BEIMYUH B BUJEC
TaOJUI] U TPapUKOB, JAETATh BEIBOJBI 110 PE3yJIbTaTaM UCCIICIOBAHHS,

coONrOaTh MpaBWwiIa O€30MacHOr0 TpyAa MPU TPOBEACHHH HCCICIOBAHUN B
paMKax yd4eOHOro OJKCIHEpUMEHTa, Yy4eOHO-HCCIICOBATEIBCKOH U MPOSKTHON
JESTeIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENFHBIX YCTPOMCTB M J1a00OpaTOpHOTO
000pyI0BaHUs;

pemaTh pacu€THBIE 33a9H C SIBHO 3aJJaHHON (PU3NYECKON MOAEIBIO, UCIIONB3YS
¢dusnveckre 3aKOHBI W MPHUHIIUIBI, HA OCHOBE aHajH3a YCJIOBHUS 3a/ladyd BBIOWPATh
(bU3NIECKyI0 MOJIEIb, BBIACTATh (PU3HUECKUE BETMUMHBI M (POPMYIIBI, HEOOXOAUMBIE
s €€ pelleHus], TMPOBOAMTH Pacu€Thl U OICHMBATh PEATbHOCTh MOJYYCHHOTO
3Ha4YeHUsI (PU3NIECKOI BETMUNHBL;

pelaTh Ka4eCTBEHHBIC 3aauyd: BBICTPAWBAThH JIOTHUYECKH HEIPOTUBOPEUYUBYIO
HENOYKY pacCyKICHHH C OMOpod Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(busnveckue BICHUS;

WCIOJIB30BATh MPU PEHICHUU YYeOHBIX 3a/1a4 COBPEMEHHBbIC MH(POPMAIOHHbIE
TEXHOJIOTUU JIJISl TIOMCKA, CTPYKTYPHPOBAHWS, HHTEPIPETALUU W IPEICTABICHHUS
y4eOHOH W HAyYHO-TIOMYJSIpHOW HWH(OPMAIMKM, TOJYYCHHOW U3 Pa3IUYHBIX
MCTOYHUKOB, KPUTUUECKU aHAJIM3UPOBATh MOJyyaeMyto HH(OpMaIuio;

MPUBOANTE MPUMEPHI BKJIaJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAayKH, OOBSICHEHHE MPOLIECCOB OKPYXKAIOIIEro MUpPa, B Pa3BUTHE TEXHUKH
U TEXHOJIOTHIA;

UCIOJIb30BATh TEOPETUUYECKUE 3HAHUS MO (U3UKE B NOBCEAHEBHOM >KU3HU IS
oOecnieueHns O€30MACHOCTH IMpH OOpalleHuH ¢ NpudopaMud U TEXHUYECKUMHU
YCTPOMCTBaMHU, AJISi COXPAHEHMs 3JI0pPOBbsi U COONIONEHUS HOPM HKOJIOTHYECKOTO
MOBEJICHUS B OKPY’KAIOLIEH CPELE;

paboTaTe B TIpymne ¢ BBINOJHEHUEM pa3IMYHBIX COLMAJIBHBIX poJei,
TUTAHUPOBaTh pabOTy TPYNIBL, pAlMOHAIBHO pACIpeNeNiaTh OO0sS3aHHOCTH H
IUTAHUPOBATh JESATENbHOCTh B HECTAHIAPTHBIX CUTYyallMsX, aJeKBaTHO OIICHUBATH
BKJIQ/I KX/IOTO U3 YYaCTHHKOB TPYIIITHI B PEICHUE PACCMAaTPUBAEMOM MTPOOIEMBI.

K xonimy o0yuenus B 11 kJiacce mpeMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YYAOIIUXCS YMEHHI:

JEMOHCTPUPOBATh Ha TMpUMEpax poib U MeCTO (U3NKKH B (POPMUPOBAHUU
COBPEMEHHOM HAay4yHOM KapTUHbl MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOW MEITEIBbHOCTH JIIOAEH, UEJIOCTHOCTh W E€IUHCTBO
(bu3MUeCKOil KapTUHBI MUPA;

YUYUTBIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (PU3NUECKHX MOJIETeH:
TOYEYHBIN AJEKTPUUECKUN 3apsiji, JIyd CBETA, TOUEYHBIM HCTOYHHMK CBETA, siACpHas
MOJIEJIb aTOMa, HyKJIOHHAsI MOJIETh aTOMHOTO sI/Ipa TIPH pelieHnr GU3NIECKUX 3a]1a4;

pacmno3HaBaTh (U3MUYECKUE SBIEHUS (MIPOLECChl) U OOBSICHITH MX Ha OCHOBE
3aKOHOB DJJICKTPOJMHAMUKH W KBAaHTOBOW (PU3MKHU: HJIEKTpHUECKas MPOBOIUMOCTD,



TEIUIOBOE, CBETOBOE, XWMHYECKOE, MArHUTHOE JAEWUCTBUS TOKA, B3aUMOJAEHCTBUE
MarHuTOB, MEKTPOMArHUTHAsE HHAYKINA, 1EHCTBUE MAarHUTHOTO MOJIST Ha TPOBOAHUK
C TOKOM M [BIXKYIUMICS 3apsf, 9JIEKTPOMAarHUTHbIC KOJEOaHUs M  BOJIHBL,
IpSIMOJIMHEITHOE pacnpocTpaHeHue CBeETa, OTpaXKeHHUE, IpeoMIICHHE,
uHTepdepeHys, audpakuus M [OJApU3alMs  CBeTa, JHCIepcus — CBeTa,
dotoanekTpuyeckuit dhdext (Pporodaddekrt), cBETOBOE MaBICHHE, BO3HUKHOBEHHE
JMHEWYaToro CHEKTpa aToMa BOJOPOJA, €CTECTBEHHass M  HCKYCCTBEHHas
PalmoaKTUBHOCTB;

OINMCHIBATh MH3YYEHHBbIE CBOICTBAa BelleCTBa (DJIEKTPUUYECKHE, MAarHUTHbIE,
OINITUYECKHUE, HIIEKTPUUYECKYIO TPOBOJAUMOCTD PA3IUYHBIX CPEJ) U 3JICKTPOMAarHUTHBIC
ABJICHUs (TIPOLIECCHI), UCHONb3Yysd (U3NYECKHUE BEIUYMHBL 3JIEKTPUUYECKHM 3apsin,
CHJIa TOKA, JJIEKTPHUECKOE HANpsIKEHUE, MEKTPHUECKOE COMPOTHBIICHHE, Pa3HOCTb
MOTEHIMAJIOB, 3JIEKTPOJABMXKYIAs CUa, paboTa TOKAa, MHIYKIMS MarHUTHOIO IOJ,
cuna Amnepa, cuia JlopeHna, HHIyKTUBHOCTb KaTYIIKH, SHEPTHUS dJIEKTPUIECKOTO U
MarHuTHOI'O IOJIEH, IEPUOJ] U YacTOTa KoJleOaHUH B KOJIeOATEIbHOM KOHTYpE, 3apsij
U CHJia TOKa B MpOIecce TAPMOHMUYECKUX AIIEKTPOMArHUTHBIX Kojiebanui, hokycHoe
paccTosiHUE W ONTHYEeCKas CHUjla JIMH3blL, IPU ONUCAHUU IPAaBUIIBHO TPAKTOBATh
(Gu3N4YecKuii CMBICT HCHOJB3YyEMBIX BEIMYMH, HMX OO0O03HAUYEHUS W CIMHHUIIBL,
yKa3bIBaTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3NYECKYIO BEJIMYMHY C JAPYTHMMHU
BEIIMYMHAMU;

ONUCHIBaTh H3YyYEHHBbIC KBAHTOBBIC SBJIEHUS U HPOLECCHl, HCHOJIb3Ys
(bu3nvecKre BeTMYMHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JJTMHA BOJIHBI M YacTOTA
CBETa, PHEPIUs U UMIYJbC (OTOHA, NEPUOJ MOTYpacaaa, SHEPrus CBSI3M aTOMHBIX
Sqep, NpU ONMHMCAHWH TPABHIBHO TPAKTOBATh (PH3MUECKUH CMBICI HCIIOIB3YEMBIX
BEJIMYMH, UX 0003HAYECHHUS U €AMHUIIBI, YKa3bIBaTh (hOPMYJIbl, CBA3BIBAIOIINE JAHHYIO
(GU3NYECKyI0 BEIMYMHY C IPYTHMMHU BEIMYMHAMH, BBIYUCIATH 3HAUCHHE (PU3HUECKON
BEJIMYMHBI;

aHATM3UPOBaTh (U3NYECKHUE TPOLECCH W SIBICHUS, HCIONB3Ys (pu3mueckue
3aKOHBl M HPUHLUINBL 3aKOH OMa, 3aKOHBI MOCJIEOBATEILHOTO U IMapajlelbHOTO
COCIMHEHMS IPOBOJHUKOB, 3aKOH JIKoynsa—JIeHna, 3akOH 3JIEKTPOMarHUTHOW
WHAYKIUHM, 3aKOH MPSIMOJMHEHHOIO pPAacHpOCTpaHEHUs CBETa, 3aKOHbBI OTPAKEHMS
CBeTa, 3aKOHbI IIPEJIOMJICHUS CBETA, ypaBHEeHUE DUHIITeHHA 1 hoTodddexTa, 3aKoH
COXpAaHEHMs DSHEPruH, 3aKOH COXpPAHEHHUS UMIIYyJIbCa, 3aKOH COXpPaHEHMS
AIIEKTPHUYECKOTO 3apsa, 3aKOH COXPAHEHUS MacCcOBOTO YHCIA, TOCTyJlarel bopa,
3aKOH PaJMOAKTUBHOIO PACHaja, IMpU 3TOM pPa3IUYaTh CIOBECHYIO (OPMYIMPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE U yCIoBUsA (TpaHMIbI, 00JIacTH)
IPUMEHUMOCTH;

OTIPENIeNIATh HAIIPaBJICHHE BEKTOPA MHAYKIIMH MarHUTHOTO IIOJIS TIPOBOJHUKA C
TOKOM, cUJIbl Amriepa u cuiisl JIopeHa;

CTPOWTH W ONKCHIBATh H300paKEHNE, CO3/1aBAEMOE IJIOCKAM 3€pKaoM, TOHKOM
JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHl TI0 HWCCIICAOBAHUIO (PHU3MUECKUX SBICHUH U
IIPOIIECCOB C HCMOJb30BAHUEM TPSAMBIX M KOCBEHHBIX H3MEPEHUH: MpH 3TOM
dhopmynupoBaTh TpoOIeMy/3aqady U TUTIOTE3y y4eOHOTO IKCIIEPUMEHTa, COOMpAaTh
YCTQHOBKY M3 MPEUIOKEHHOI0 000pYAOBaHMs, MPOBOAUTH ONBIT U (POPMYJIHUPOBATH
BBIBOJIBI;

OCYILIECTBIISATh NPSMbIEe U KOCBEHHbIE M3MEpPEHHs (PU3MUECKUX BEIHYUH, MPH
3TOM BBIOMpATh ONTHUMAIBHBIA CIIOCOO HM3MEPEHHs] W HWCIOJBh30BaTh HM3BECTHHIC
METO/bI OLIEHKH MOTPEIIHOCTEH N3MEpEeHNUH;

WCCIIEIOBATh 3aBUCUMOCTH (DM3MYECKHX BEIMYMH C HCIIOJIB30BAaHHEM IPSMBIX
U3MEPEeHUi: MpH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH pe3yJIbTAThI
MOJTYYSHHOH 3aBUCUMOCTH (PM3MYECKUX BEIIMYHMH B BHJIE TAOIHIl U TpaduKOB, AeTIaTh
BBIBO/IBI 110 pe3yJIbTaTaM MCCIIE0BaHMS;



coOmonaTk mpaBmia O€30IMacCHOTO TpyAa NpPHU TPOBEICHUHM HCCICIOBaHUN B
pamMKax ydeOHOro OJKCIEPUMEHTa, Y4YeOHO-HCCIEIOBATENbCKOW M MPOEKTHON
NESTeTbHOCTH C HWCIOJIh30BAHUEM HM3MEPUTEIBHBIX YCTPOHCTB M J1ab0paTOpPHOTO
000pyI0BaHUS;

pemarh pacu€THBIE 3a7a9M C SIBHO 3aJJaHHON (U3UIECKON MOAEIBIO, UCIIONB3YS
(u3nuecKkre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHANM3a YCIIOBHUS 33Jla4d BBIOMPATH
(bU3NYECKyI0 MOJIEIb, BBIACTATh (PU3HUECKUE BETMUUHBI U POPMYJIIBI, HEOOXOAUMBIC
Uit €€ pelieHusi, MPOBOJUTH Pacué€Thl W OICHWBATh PEATLHOCTH IOIYyYEHHOTO
3Ha4YCHUsT (PU3NUECKOI BEITMUNHBL;

peliaTh Ka4eCTBEHHBIC 3aJja4d: BHICTPAUBATh JIOTUYECKH HEMPOTHBOPEUYHUBYIO
LENOYKy pPacCyKICHUH C ONOpOM Ha H3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(dbu3nueckue SBICHUS;

WCIIOJIB30BATh NPU PEIICHUU YUYEOHBIX 3a/la4 COBPEMEHHbIC WH(POPMAIIMOHHBIC
TEXHOJOTHH JJIsi TIOMCKA, CTPYKTYPHPOBAHUS, WHTEPIPETANUU W MPEICTABICHUS
y4eOHOH H HAyYHO-TIOMYJSIpHOW HMH(OPMAIUM, TOJYYCHHOH U3 Pa3IHYHBIX
WCTOYHUKOB, KPUTHYECKU aHATU3UPOBATH MOTy4aeMyto HH()OPMAIIHIO;

OOBSICHATH NMPUHIIUIIBI JICHCTBUSI MAIIWH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3nuyaTh yCIOBHUS X O€30MACHOTO MCIIOIH30BAHUS B IIOBCEIHEBHOM KU3HU;

MPUBOANTH MPUMEPHI BKJIaJa POCCHICKUX M 3apyOCKHBIX yUEHBIX-(DU3HKOB B
pa3BHUTHE HAYKH, B 00BSICHEHUE TIPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU
M TEXHOJIOTHIA;

WCIOJIb30BaTh TEOPETUYCCKHUE 3HAHUS 1O (DU3MKE B MOBCSIHEBHOM KM3HU IS
oOecrieyeHuss O€30MACHOCTH TPU OOpalleHHH C NpuOOpaMH W TEXHUYCCKHUMHU
YCTPOMCTBAMH, JUISI COXPAHEHUS 3JI0POBbS U COOIIOJNCHUS HOPM JKOJIOTHYECKOTO
MOBEJICHHSI B OKPY’KAIOIICH Cpe/ic;

pabotaTh B TpyIIle C BBIIOJHEHUEM PA3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBaTh pabOTy TPYIIbL, PAlMOHAIBHO pacHIpelneNaTh OO0sA3aHHOCTH H
IUTAHUPOBATh JCATCILHOCTh B HECTAHIAPTHBIX CUTYAIWsIX, aJ€KBATHO OIICHHBATH
BKJIQJI K&XKJIOTO U3 YYaCTHUKOB I'PYIIILI B PEIICHHE PACCMATPUBACMOI TPOOJIEMBI.
TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
Ne  HammeHoBaHMe pa3zienoB U TeM KonnuectBo yacos DNeKTpOHHBIE (1M
/I IIPOrpaMMEl Bcero Kontponsasle — IIpakTuueckue 00pa30BaTEeILHBIC |
paboThI paboThI
Pazgen 1. PU3UKA U METO/1bIl HAYYHOI'O IO3HAHUSA
1.1 ®wuszuka 1 METOJbI HAYYHOTO 2 bubmuoreka [JOK
MO3HAHUS https://m.edsoo.ru/7f41bf
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemartuka 5 bubmuorexa [JOK
https://m.edsoo.ru/7f41bt
2.2 JluHamwuKa 7 bubnuotexa [JOK
https://m.edsoo.ru/7f41bf
2.3 3aKoHBI COXpaHEHHUs B MEXaHHKE 6 bubmuorexa [IOK
https://m.edsoo.ru/7f41bt
Hroro mo pasneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
3.1 OcHOBBI MOJIEKYJISIPHO- 9 1 bubnuotexa [JOK
KHHETHYECKOW TEOpHUU https://m.edsoo.ru/7f41bf
3.2 OCHOBBI TEPMOJTUHAMUKH 10 1 bubnuotexa [IOK

https://m.edsoo.ru/7f41bt


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

3.3 ArperaTHble COCTOSIHUA BEIIECTBA. O
®da3oBbIe MEPEXOIBI

Hroro mo pazneny 24

Pa3nen 4. JIEKTPOJANHAMUKA

4.1 DnektpocTaTuka 10 1

4.2 TloCTOSHHBIN ANIEKTPUYECKHHA TOK. 12 1 1
Toku B pa3nmu4HbIX cpeax

Hroro no pazaeny 22

PezepBHOE Bpemst 2 1

OBILIEE KOJIMYECTBO YACOB IIO 68 4 4

I[MPOT'PAMME
11 KUIACC

Ne  HaumMmeHoBaHue pa3ziesoB U TEM KonunuecTBo uacos
n/m HpOrpaMMBbI Bcero KontposbHbie [IpakTnueckue

padoThI paboThI
Pazgen 1. JIEKTPOAUNHAMHUKA

1.1 MarsuTHoe nosne. 11 1 3
DJIeKTPOMAarHUTHAS WHYKIHS

Hroro no pazueny 11

Pazgen 2. KOJIEBAHUS U BOJIHbBI

2.1 MexaHuveckue u 9 1
AJIEKTPOMArHUTHBIC KOJICOaHUs

2.2 MexaHu4ecKue u 5 1
AJIEKTPOMATrHUTHBIE BOJTHBI

2.3 Onrtuka 10 3

Wroro no pazneny 24

Pa3zaen 3. OCHOBBI CHEITMAJIBHOM TEOPUHY OTHOCHUTEJBHOCTH

3.1 OcHOBBHI CIIEITUAIEHON TEOPHU 4 1
OTHOCHUTEIIHOCTH

Hroro no pazneny 4

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 DnemMeHTHl KBAHTOBOW OMTHKHU 6

4.2 Ctpoenue atoma 4

4.3 AtomHOE sSApO 5

Hroro mo pazaeny 15

Pa3znen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DrnemeHTHI aCTPOHOMUU U 7 1
acTpou3uKu

Hroro no pazneny 7

Pa3nen 6. OBOBLIAIOLIEE TIOBTOPEHUE

6.1 Obobmaroiee MOBTOPEHNE 4

bubnunoreka LIOK
https://m.edsoo.ru/7f41bt

but6mmoreka [IOK
https://m.edsoo.ru/7f41bt
bubnunorexa LIOK
https://m.edsoo.ru/7f41bt

OnektpoHHBIC (1K
o0pa3oBaTeNbHBIC P

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c91

bubmuorexa [JOK
https://m.edsoo.ru/7f41c91
bu6mmoreka [IOK
https://m.edsoo.ru/7f41c91

bubmuorexa [JOK
https://m.edsoo.ru/7f41c91

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c91

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c91
bu6mmorexa [IOK
https://m.edsoo.ru/7f41c91

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c91

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c9’

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c91


https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 4

PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 4 7
10 ITPOI'PAMME

YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» ®usmka, 10 knacc/ Mskumes ['.5., byxosueB b.b., Corckuit H.H. nmox penakuueii
[MapdentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenue
» dusuka, 11 kmace/ Msxumes I'.JI., bByxosnes b.b., Yapyrun B.M. nox penakiueit
[MapdentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenue

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

2. A.Il. PeivkeBry. COopHUK 3a1a4 1o ¢usuke. Mocksa, [Ipoda,2019 r.
3. Coopuuk 3aaau no ¢usuke st 9 — 11 xknaccon. CocraBurens [.H. Crenanosa. M.:
«IIpocBemieHuey,

4. I'.B. Mapkuna ®usuka 10 knacc. [Toypounsle miansl o yue6Huky I'.51.
Miskuiiena, b.b.

byxoBuesa. B.: Yuurens, .

5. BonkoB B.A. Iloypounsie pa3padotku 1o ¢usuke. 10 kimacc. M.: Bako,
6.COOpHUK TECTOBBIX 3aJaHUM JIsl TEMATUYECKOI'O U UTOTOBOIO KOHTpouist. Pu3nka
7-9 knacc. M.:«Murennext-LlenTp»,

7. C.M. Annpromeuku, A.C. CnyxaeBckuil. ®usuka. «Konctpykrop»
CaMOCTOSITENTbHBIX U KOHTPOJIBbHBIX paboT. 10 — 11 kmaccel. [TocoOue st yunrenei.
M.: IlpocBenienue,

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. )KuBas dusuka: odyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.html
2.Vpoxku ¢usuku ¢ ucronab3oBanueM MuTeprera. http://www.phizinter.chat.ru/
3.@usuka.ru. http://www.fizika.ru/

4. dusuka: KojuteKius oneIToB. http://experiment.edu.ru/

5. ®u3uKa: AIEKTPOHHAS KOJUIEKIIHS OMBITOB.
http://www.school.edu.ru/projects/physicexp

6. https://resh.edu.ru/

7. https://infourok.ru/

8. https://multiurok.ru/

9. https://nsportal.ru/

10. http://www.myshared.ru/

OI'BHY «MHCTUTYT cTpaTteruu pa3BUTHS 00pa30BaHUsS



