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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUU M TpeOOBaHUM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, mnpencraBieHHbIX B OI'OC
COO, a Takxke c yd€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUUA TIpernojilaBaHusl ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUaX Poccuiickon denepanuu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHONH KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Yy4YE€OHBIMM MpeaMeraMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3YYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, INIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DPU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJbTAaThl OCBOEHUS Kypca (hu3nKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yaeOHoro mpeamera « Pu3nkay 1mo rojgam oOydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEMOOOpa3yIoIni
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (PU3HUECKHUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenesieT  XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKH, TPAHCIOPTa, OCBOCHMUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUpOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI IPU BBIMOJIHEHUU UMH YIEOHBIX UCCIIEIOBaHUI.

B ocHoBy kypca ¢u3uKu i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLUIIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepUasl U3 BCeX Pa3fenoB (DU3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeW MaTepuan Kypca (QU3HMKH
o0ObeaMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIsSeTcCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU U SKOJIOTMYECKUMU MPOOIEMaMHU.

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

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKM W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (U3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpoeHUs puznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHil, JJIsI OMNUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
Jlns  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCHOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
NpaKkTUYECKUX padoT. BhifeneHre B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W  OIEHKH, OCYIIECTBISICTCS  y4aCTHUKAMU
o0pa30oBaTeNBLHOTO TIpOllecCa HCXONd U3 OCOOCHHOCTEW IJIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHE YJIENAETCS PEHICHUIO PACYETHBIX M KA4YE€CTBEHHBIX
3amad. [Ipu 3TOM 1st pacuy€THBIX 3a/1ady MPUOPUTETOM SIBJISIFOTCS 3aJa4d C SIBHO
3aIaHHON (YU3UYECKON MOJICIIBIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHbIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOro paszfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3naenoB. i KaueCTBEHHBIX 33/1a4 MPUOPUTETOM SIBIISIOTCA 3aJaHUS HA
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DPI'OC COO k MarepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTro mporecca 0a30BbId ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00Opa30BaHUs TOJIKEH U3yUaThCs B YCIOBUSAX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIA. B kabunere (puU3MKM JOKHO OBITH
HE0OXoaMMoe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (Pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
NPUHIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAIMid st
UCCIICIOBAaHMUSI M3y4aeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
(GyH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe 00OpyAOBaHUE [UIsI YYEHUYECKMX HPAKTHUYECKUX pPadoT
dbopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0O€CIedrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaommxca. TemaTHyeckue KOMILIEKThI
71a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOrOBBIX M LM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMHU LEJIIMU U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBanue wHHTEpeca M CTpEeMJIEHUS OOYy4YalOIIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTHUE HUX MHTEUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POpMUPOBaHUE
MCCJIEI0BATENHLCKOrO OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOIO MHUPOBO33PEHMS KaK pe3yibTaTa HU3Y4YCHHS
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMupoBaHHE YMEHUU OOBICHATH SBICHUS C HCIOJb30BAHHEM
bu3MYECKUX 3HAHUH U HAYYHBIX JI0KA3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poin (U3UKU OJS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHII.

JlocTrxeHne 3TUX Lened o0ecreynBaeTCsl pelieHneM CIIeIyIoMMX 3a1ad B

nporecce u3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMUH 00  o0mmx  (uU3MYecCKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJISIPHYIO  (DPU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI acCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SABICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckol MOAENbI0, 3a/]ad, MOJAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3faHue pU3NUeCcKol MOJEINH, aJIeKBATHON yCIIOBUSM 33aJa4H;

e TMOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JECUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IUIAHUPOBAHUS M IMPOBEICHUS
bu3nYECKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEeNICHNS TOCTOBEPHOCTH MOTYUYEHHOTO PE3yIIbTaTa;

e CO3/JaHME YCIIOBUH JJIsI Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHEro OOIIETo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 4aca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOD
MpOBEeNEeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroInXCs.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KcnepuMeHTa W TEOPUM B MPOIECCE TMO3HAHUSA MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Ponp u mecto ¢uzuku B GOpMUPOBAHWM COBPEMEHHOM HAYYHOH KapTHHBI
MHPA, B TPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJloroBble M IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIIMM Ha OCHU CHUCTEMBbI KOOpJWHAT.
CroxeHue nepemMenieHnii U CI0KEHNE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelICHuUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobosHOE nazieHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHUE: CIUIOMETD,
JBH>KEHUE CHAPSIOB, LICMIHBIE U PEMEHHBIE TTEpEayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JBYDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEAECIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. Ilpunnun cynepnosunuu cuil. Bropoil 3akon HeroToHa
JUIs MaTepUalibHON TOUKHU. Tpetnit 3akoH HproTOHA 1151 MatepuanbHbIX TOYEK.

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

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

Tpenue. Bunbl Tpenus (mokosi, ckoiibxeHusi, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUS U cuiia TpeHus nokos. Koadduiuent Tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckne yCTpOWCTBA W NPAKTUYECKOE TMPUMEHEHUE: TMOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Byl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJibCa Tejla. 3aKOH COXPAHEHUs HWMITYJIhbCa.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nedhopmupoBaHHOM — npyxkuHbl. [loTeHUManpHas  SHEprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CHUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanrie cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pazgen 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHosvl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTULl BellecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIIECTBA HA OCHOBE ATHX Mojelei. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHHM HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWs dvactul rasza. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnpiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

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

HccnenoBanre 3aBUCMMOCTH MEXAY MMapaMeTpaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxu

Tepmonnnamuueckass cucrema. BHYTpeHHsASI 3HEpPrus TEPMOIMHAMHUYECKOU
CUCTEMBI U crIoc0o0bl €€ n3mMeHeHus. KonmnuecTBo TermnoTsl u pabora. BuyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKI[US, U3TydeHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEpeaye.

[Tonsitue 00 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJMHAMUKH K m3omporeccam. [ 'paduueckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCcTh IPOIIECCOB B MIPUPOJIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI ~ IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MaimnHax. Kod(p@uIMEeHT MoiIe3Horo
nericTBus TemioBod mammuHbl. I{ukn KapHo um ero ko3pduImMeHT IOIe3HOTo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JEUCTBHEM CXKATOTO BO3/yXa, HarpeBaHue >pupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OnelT MO anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (ONBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONIHS CBONCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcCTaJUTM3aIus. Y IeJapHasl TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyecknue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyUYEHUSI COBPEMEHHBIX MAaTEpHUaJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX NapOB.

Kunenue npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlIECTBRA.

JleMoHcTpalusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JiaekTpoguHaMuKa
Tema 1. dnekmpocmamuxa
OnekTpu3anusi Ten. OJEKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsAnoB. IIpOBOOHUKH, TUAJIEKTPUKM M TOJYNPOBOAHUKH. 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnose. Hampsk€HHOoCcTh 3nekTpuyeckoro mnois. IIpuHmun



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Toyeil. JInHUKM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
oIS,

PaGora cunm  snektpocrarmueckoro  mojsa.  I[lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHMKM UM AUAJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jwvsnexktpuyeckasi MPOHULAEMOCTb.

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

TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI JEUCTBUS AJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TE.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATHYECKAS 3ALUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

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

ONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBICHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapaIeIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYINAasi CUja U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 171 OJTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MMYYKOB.

[TonynpOBOTHUKHY. CobOcTBenHas u puMecHast MIPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYeCKUid TOK B pacTBOpax M pacIujiaBax  AJIEKTPOJIUTOB.
DIEKTPONUTUYECKAS TUCCOLUALUA. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIE MPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTDb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M IPOBOJAUMOCTD BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

N3yyeHne cMenaHHOTO COEIMHEHUSI PE3UCTOPOB.

W3mepenne 3JIeKTPOABMKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoimsa.

MexknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsETCS ¢
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Quamueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0osia, ux rpauKu U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHUE B KUBOU mpupoje, nuddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOUN IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

l'eoepaghus: BNaxXHOCTH BO3/1yXa, BETPbI, 0apOMeTp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE JBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHUE SJIEKTPONpPUOOpPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[lIocTosiHHBIE ~ MarHWTHL.  B3auMoaeicTBME  INOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHuTHBIX TMOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa JIMHUN WHIYKIHMH
MarHUTHOTO TOJI JUIMHHOTO MPSMOIrO IPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib ¥ HallpaBlieHHE. J[BUXKEHNE 3apsSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHoM mose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUla HWHAYKOMU. 3aKOH JJIEKTPOMAarHWTHOU
nHaykunu @apanes.

BuxpeBoe »aieKkTpuyeckoe Tmosie. OJIEKTPOJABIKYIIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

ITpasuno Jlenua.

MHAyKTUBHOCTE.  SIBIEGHME CAaMOMHIYKLUWHU. OJEKTPOABMXKYyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyecknue yCTpOMCTBA M NPAKTAYECKOE IPUMEHEHUE: TOCTOSIHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JerictBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOJBUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue caMOMHIYKIIMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNMHbIE KONEDAHUA

KonebarenbHas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJIEOAHUS.
["apmonnyeckue konebanus. [lepmona, wacrora, amrumryga u ($aza KoieOaHUU.
[IpyXVHHBIN MasiTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kose6anwuii. [IpeBparieHne sHepruy Mpy raApMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOAHBIE DJIEKTPOMATrHUTHBIC KOJI€OaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPTUU B UJICATHHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaroUUMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKA U
HaIpsKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
SHEPIruMu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pesonanc mnpum mocCiIenoOBaTEIbBHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCMMOCTH MEPHOJIa MaIbIX KOJIeOaHHUH rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccenenoBane MNEPEMEHHOIO TOKa B LENH W3 IIOCIENOBATEIbHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazcHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBL.
HnTepdepentus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anekrpomarautHon BonHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Judpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKHue YCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHMKE M MEIULIMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakxeHus: U MpeJoMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HabmoneHue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJIeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
peIOMJICHUE, TTOSpU3anus, Tudpakims, “HTephepeHITH.

Tema 3. Onmuxka

['eomerpuueckas onrtuka. IIpsmoiiMHENHOE paclpoOCTpaHEHUE CBETa B
ogHopoaHOU cpexe. JIyu ceera. ToueyHbIld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOIIOTHBIN IMOKa3aTeINb
npenomiieHusi. IlomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yrojl IMOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBera. LIBer.

CoOuparormyie ¥ pacceuBaroniue JUH3BL. ToHKas nwmH3a. DOKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIoBUE HaOIIOCHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpPOMCTBAa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAsS
ONTHKA, TU(PpaKIMOHHAS pelIEéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONTMHEHOE pacCIpOCTPAHEHUE, OTPAKEHHE M TMPEJOMIICHUE CBETa.
OnTuyeckre mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOA.

HccnenoBanrie CBONCTB M300paKEHUN B JIMH3aX.

Mopenu MUKpocKona, TeJIeCKona.

Habmronerune natepdepeHIIny CBETA.

HaOmronenue nudpakiuu cBera.

HaOGmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO TIPU3MBL.

[Toy4yeHue cexkTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol



W3mepeHne nokasaress NpeioMIIEHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakKeHU B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DUHILITEMHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU M COKPAILCHHE
JUTVHBI.
OHeprus 1 UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepFI/IefI n UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIBI. SHGPFI/IH
IIOKOA.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu HEprun (HOTOHA C €r0 YACTOTOM. DHEPTHUS
Y UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdexra. YpaBuenue DunmTeitHa st hoTodadpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOe JEHUCTBUE CBETA.

TexHHuecKue YCTpOICTBA U MPAKTHYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oto3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
IImanerapHas Mmogmens aroma. llocrynatel bopa. M3nydenue u morioumieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DSHEPrHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/Ia.

BousHoBBIE cBOlicTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHoOHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHndeckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Monens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuio  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3ITydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio saapa. M30Tormsl.

Anb(a-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOiemMbl U TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACIIEKThI IACPHOU SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob! HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nyeckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IMPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTurK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpEKOB YacTUIL (MO0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjeMeHTBI ACTPOHOMUM U aCTPOPU3MKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHM.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoyHI@ U 3BE3.
3BE3ABI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue



3B€311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHLA U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN U ONPENeNICHUs TTOJIOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CEeBEpHOro NOyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

Oo0o01maromniee MOBTOPEHUE

Ponpr ¢usuku u acTpoHOMUM B IKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeaIbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHPA, POJIb (PU3NUECKOU TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYeCKO KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 Kiacce OoCymIecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmus, CBSI3aHHBbIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIEHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPHl M MX MPOEKIHWH HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TTIOCKUX PUTYp ¥ 00BEMA TElI.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoyieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paJualii Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKON PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonocus: JIAHAMA DJCKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJuONPUEMHMK, TEIEBU3O0D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune ydeOHOTO Tpenmera «®Du3nWKa» HA YPOBHE CpPEIHETO OOIIeTro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOITUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro npeamera «PU3nKa» AOHKHBI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTH OOYYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PacHIMpEeHUE >KU3HEHHOTO
ONBITA U OIBITA JEIATEIBHOCTH B MPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEIILHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpMHPOBAHHOCTh TPAKIAHCKON MO3ULKMK 00YYAIOLIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LIECHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO IEATEIIBHOCTh B MHTEPECAX TPaXKTAHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUMSIMU U Ha3HAUYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJIECHTUYHOCTH,
MaTPUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHMBOJIAM, JOCTHMKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIEro;

4)3¢TeTH4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOT'O TBOPYECTBA,
MpUCYIIEro (PU3nYecKoi HayKe;



S)Tpya0BOro BOCIMTAHMS:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IEsSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6)3K0/JI0TrN49eCKOr0 BOCIIUTAHMS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUAN B OKPYXKAIOILIEH Cpesie Ha OCHOBE
3HAHUS LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa AEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (QUBHKE;

7)IeHHOCTH HAYYHOI'0 IIO3HAHMS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKU  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE el cTBUSA
ba3oBble jornueckue geiicTBUs:
CaMOCTOATENLHO  (QOpMyJIHpOBaTH W aKTyaJIu3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEeNH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISIT  3aKOHOMEPHOCTM M IMPOTUBOPEYUS B  PACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHalld3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJIsIM, OLIEHUBATh PUCKU MOCIIEICTBUI AEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSIX  PEaIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJIETh HAYYHOW TEPMHUHOJOTHUEH, KIFOYEBBIMU MOHATUSIMU U METOJIaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pelleHUs, HaXOAUTh apTyMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHBIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3a/Jauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acTh
KU3HECATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00acTe;

BBIIBUTATh HOBBIE HJIEH, MIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nnopmanmueii:

BJIa/Ie€Th HaBBIKAMH MOJIy4€HUs MHGOpMAIUU (PU3NYECKOTO COACPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh  CpeACTBAa  MH(POPMALMOHHBIX M KOMMYHHUKAllMOHHBIX
TEXHOJOTHIA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECypCcOCOEpeKEeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpXKaHUS B pa3IMYHbIX (opMarax ¢
yu€TOM Ha3zHaYeHHsI HTHPOPMAIUH U 1IEJICBOU ayJAUTOPHH, BHIOMpAs ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKATHBHBbIE YHHBEpPCAJbHbIE YUeOHbIe 1eHCTBUS:
OCYIIECTBIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOH JACATEILHOCTH,
pacro3HaBaTh TNPEANOCHUIKM  KOH(DJIMKTHBIX CHTyallud W CMSAT4YaTh
KOH(DJIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY WM METOJbl COBMECTHBIX IEHCTBHM C y4éToM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTAaBJATh IUIAH JEWCTBUH,
pacnpenensaTh poid C y4ETOM MHEHMI Y4YacTHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO y4YaCTHHKA KOMaHIbI B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemjiaraTb HOBBIE IIPOEKTHI, OLICHMBAaTh HWJEU C IO3WLHWHA HOBH3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJIATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3NMKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBECHHEIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATh PaMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO DJPYAUIMH B 00JIacTH
(bU3HUKH, TOCTOSHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHMS;



YMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEMICHUS MO WX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NeSITEIbHOCTH;

pu3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mpomecce HOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIICHCTBYETCS AMOILIMOHAJIbHBIH UHTEIJICKT, Mpeoiararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIOYAIOIIET0 CIIOCOOHOCTh IOHUMATh CBOE SMOIIMOHAIIBHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAaTBCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIMATHBHOCTh, YMECHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K xoniy obydenuss B 10 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbl MHUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTMH, B IPAKTUYECKON JESATEIbHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (PUBHUECKUX MOJIEIICH:
MaTepuaibHas TOUKa, MHEepIHUaIbHasl cUCTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUECUHBIN
ANIEKTPUUYECKUH 3apsi]l IPU pelieHur PU3nuecKux 3a1ay;

pacno3HaBath (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE UM  PAaBHOYCKOPEHHOE  MPAMOJMHEWHOE
JBIDKEHUE, CBOOONHOE TajeHnue TeJ, JBMKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIAPEHHUE, KOHACHCAIMS, IUIABJICHUE, KPUCTAJUIM3alMs, KUTICHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
ANEKTpU3alus TEJl, B3aUMOJECHCTBUE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3YS (U3UUECKUE BEIUYMHBI:
KOOpAMHATA, NyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMIYJIbC Te€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEJIMYHMH, WX OOO3HAYCHUS UM €IUHMUIIBI,
HaXOoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCMONB3yad (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKAsi YHEPIrusl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJI, CPEAHEKBAAPATUYHAA
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSIs JHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
00O3HAaueHUs W EAUHUIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEJINYMHY C APYTUMH BEJIMUNHAM;

ONMCBHIBaTh N3YUYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD IMOJIs1, MOTEHIHAN, PA3HOCTh MTOTEHIMAJIOB;
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3YyEMbIX
BEIIMYMH, MX OOO3HAUCHMS] M EIMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIIUE
JAaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMM;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLIECChl U SBJICHUS, UCMOIL3Ysa (PU3NUECKUe
3aKOHBI Y MIPUHIIUIIBL: 3aKOH BceMupHOro Tsarorenus, I, II u I 3akonst HptoTOHa,
3aKOH COXPAaHEHUST MEXAaHWYECKOM DJHEPIUuM, 3aKOH COXPAHEHUsS WMIIYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CUJI, NPUHLUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPTUU TEIUIOBOTO JABHKEHUSI MOJIEKYJI C
aOCOIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsAna, 3akoH KylioHa, mpu 3TOM pasianyarh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBbIE TMPUHIUIBI JCHCTBUS MAaIUH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIECIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAHOBKY M3 MPEIIOKEHHOr0 OOOpYJOBaHUsS, MPOBOJUTH ONBIT M
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MTOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX W3MEPEHUH, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€NIaTh BEIBOJABI IO pE3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIICIOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U MIPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000opy10BaHUS;

pemiarb pacy€THhlE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIUIIBL, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOl Ha M3YyYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3nYecKue ABIICHUS,

UCIONB30BaTh  MPU  pEIIEHMH  yuyeOHBIX  3aJady  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TPEICTABJICHUS YY€OHOW U HAyYHO-MOMYJIIPHON MH(POPMALIMH, TOTYYEHHON U3
Pa3UYHBIX UICTOYHUKOB, KPUTUYECKH AHAJTM3UPOBATH MOTYYaeMyI0 HH(OPMAILHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJOTHU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBATh PabOTy TPYNIBI, PAMOHAIBHO pPaCHpEnemsiTh OOS3aHHOCTH U
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pACCMATPUBAEMOMN MTPOOIIEMBI.

K xonimy oOydyenuss B 11 kjacce mnpeaMeTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMECHHUIN:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMHUPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH M
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUYUTBHIBATh TPAHMIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJEINCH:
TOYEYHBIM IJEKTPUUECKUM 3apsifl, JIyd CBETA, TOUEYHbIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sifipa MPHU pEeUIeHUU (PU3NYECKUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUS (MPOIECChl) U OOBSCHATh UX Ha OCHOBE
3aKOHOB JIEKTPOJMHAMUKHN W KBAHTOBOU (DU3UKH: DJICKTPUUECKaAsi MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEWUCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPAacCHpOCTPAaHEHUE CBETa, OTPaXKEHHUE, MPETOMIICHUE,
untepdepennus, audpakius W MOOJApU3alMS  CBETa, JAUCHEPCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNUES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIOaKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUYECKYH0  MPOBOJUMOCTb  pPa3NUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTOJB3YsAd (U3UYECKUE BEITHYMHBI:
AIEKTPUYECKUIN 3apsijl, CHJIa TOKa, JIEKTPUUYECKOE HAINPSKEHUE, DIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisi, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepUoJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij U CWia TOoKa B TPOIEecce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCcTosHUE U
ONTUYECKasl CUJIa JIMH3bI, MPH OMUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBIC]I HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JIAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

ONUCHIBATh HW3YyUYECHHBbIE KBAHTOBBIE SIBJICHUA U MPOLECCHl, HCIOIb3YS
dbu3nyeckre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIIMYMH, UX OOO3HAYCHMS M €IUHUIIbI, YKa3bIBaThb (POPMYIIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3YyS (PU3HUCCKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEILHOTO U MapaJlIeIbHOTO
COEIMHEHNs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIHWH, 3aKOH MPSAMOJUHEUHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa mia pororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPaHECHUS
IIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUs MAaCCOBOrO 4HMCIa, MOCTYJarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENIATh HAMIPABIICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBaEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI [0 MCCIEAOBaHUI0 (DU3UYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MpPU STOM
dbopmynupoBath MpoblieMy/3aady M TUIIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYILECTBJISITH MPSIMbIE U KOCBEHHBIC M3MEPEHUs (PU3NYECKUX BEITUYUH, TIPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh 3aBUCUMOCTH (U3MYECKUX BEIUYUH C HCIOJIb30BaHHEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (UKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BHUJAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOI01aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1a0OPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJIEINbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIHMYUHBI U (POPMYIIHI,



HEOOXOJMMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOMN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXIEHHI C OMOpoi Ha HM3YYCHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH H
¢u3nueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TpPE/ICTaBJICHUS Y4eOHOM U Hay4YHO-TIONMYJISIpHONM MH(pOpPMAINH, TTOTYYeHHONU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOITy4aeMyto HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MMOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MPU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 310pOBbs U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHU B OKPY’KaIOLIEH Cpene;

paboTaTh B TpymOme C BBHIMOJIHEHHEM pPA3JIMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNNbl, PANMOHAIBHO PpACHpPEETsITh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, a€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne /o P Kontpoabnsie  IlpakTuueck (udpp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI ue padoTbl
pecypcbl
Pa3znen 1.OU3UKA U METO/JAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa U1 METOJbl HAYYHOTO TTO3HAHUS 2 bubmmorexa [TOK
' AR HEYE https:/m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2.MEXAHUKA
2.1 Kunemaruka 5 bubmorexa LHOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auramica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f41bf72
Hroro no pazgeny 18
Pa3znen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuotexa [JOK
) TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
. OCHORBI TEPMOTHAMHICH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 5 bubnnoreka [JOK

Mepexoabl

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




Hroro no pazgeny

24

Pa3znen 4.9JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
+ reKTpoCTaTHKa 10 https://m.edsoo.ru/7f41bf72
49 ITocTosHHBIN EKTpUYECKUN TOK. TOKH B 12 bubnnoreka [HOK
) pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne (uudpossbie)
HanmeHnoBaHue pa3iaesioB 4 TeM IPOrpaMMbl Konrposbhbie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1.2JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
1.1 M . 11 1
arHUTHOE T0JI€. DJIEKTPOMarHuTHas UHAYKIIHS 3 hitps://m.cdsoo.ru/Tf41c97c
Hroro no pazneny 11
Pa3znen 2.KOJIEBAHUSA U BOJIHbI
bubmuoreka [JOK
2.1 M 0 9 1
€XaHUYECKHUE U DJIEKTPOMArHUTHBIE KOJIeOaHUs hitps://m.edsoo.rw/7FA1cOTc
bu6mmoreka [IOK
2.2 M 5 1
€XaHUYECKHE U DJICKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/TA1cTc
bu6mmoreka [IOK
2. 1
3 Onritka 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3.0CHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTHU

3.1 OCHOBBI crielIUAIBHOM TEOPUH OTHOCUTEIBHOCTH

Uroro no pazgeny

Pa3znen 4. KBAHTOBASI PU3UKA
4.1 DeMeHThI KBAHTOBOU ONTHKU

4.2 CrpoeHnue atoma

4 1

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c¢

bu6mmoreka [JOK




https://m.edsoo.ru/7f41c97¢

4.3

ATtoMHOE S1pOo

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

Paznes S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

15

5.1 DneMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pasznen 6.OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0mu1aromee MOBTOPEHNE 4 Etlf:j;lgl?:;sigﬁ/l;ﬂucg%
Hroro no pazneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoimuecTBo
No /i Tema ypoka YACOB DJIeKTpOoHHbIe U pOBbIE
o0pa3oBaTe/ibHbIE PeCypChl
Bcero
| ®usuka — Hayka o npupoje. Hayunbie MEeTOAbI MO3HAHUS OKPYKAKOLIETO | bubnmoreka [JOK
Mupa https://m.edsoo.ru/ff0c32e2
) Posb 1 MecTo ¢pu3nku B GOPMHUPOBAHNN COBPEMEHHON HAYYHOU KAPTHHEI | bubmmorexa [IOK
MHpPA, B MPAKTUYECKOHN JAEATETbHOCTH JIFOAEH https://m.edsoo.ru/ff0c33e6
3 Mexanunueckoe BukeHue. OTHOCUTEIbHOCTh MEXAHUYECKOTO JIBHIKEHUS. | bubnuoreka [IOK
[Iepememenue, CKOPOCTh, YCKOPEHHUE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpHOE IPAMOIIMHEWHOE JBUKEHUE 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHEHHOE ABUKEHUE 1 bubmmorera LOK
https://m.edsoo.ru/ff0c372e
bubnunoreka [JOK
6 CBoOomHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHUS 1 hﬂD&ﬁnLﬂhoiiuﬁﬂk39CC
7 Kpusonuneiinoe aevxenue. J[BmkeHne MaTepualibHON TOUKH 11O | bubnunoreka [JOK
OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
g [Tpurumn otHocuTenbHOCTH ["anunes. HepIyaibHble CUCTEMBI OTCUETA. | bu6nuorexa [IOK
Ilepssriit 3akoH HproToHa https://m.edsoo.ru/ffO0c3bed
9 Macca tena. Cuina. [Ipunnun cynepnosunuu cuil. Bropoit 3akon HetotoHa | bubnmuoteka [JOK
JUIsL MATEPUAIIBHOM TOYKHU https://m.edsoo.ru/ffOc3be8
10 Tpernit 3akoH Hpr0TOHA 17151 MaTEpHATTBHBIX TOYEK 1 bubmmorexa [OK
https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoTo TsaroreHus. Cuna tspkectu. [lepBas kocMudeckas bubnuotexa [JOK

11

CKOPOCTb

https://m.edsoo.ru/ff0c3d00




bu6mmoreka [JOK

12 Cuna octu. 3akoH ['yka. Bec Tena
yipyr K https://m.edsoo.ru/ff0c3el8
13 Cuna tpenus. Koapdumuent tpenns. Cua conpoTHUBICHHS IPU TBHKESHUN bubmuoreka [JOK
TeJa B )KUJIKOCTH HUJIM Ta3e https://m.edsoo.ru/ff0c3f76
14 [ToctynarensHoOe U BpallaTelbHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO TeNa. bubnmoreka [JOK
MowmeHT cuibl. [lieuo cumbl. YcinoBusi paBHOBECHS TBEPAOTO Tea https://m.edsoo.ru/ffOc41a6
15 HNMnynbsc MmaTepuasbHOM TOYKH, CUCTEMBI MATEPUAIIBHBIX TOYEK. VIMITyIbC bubmuorexa [IOK
CUJIBbL. 3aKOH COXpaHEHUs UMIlyJibca. PeakTHBHOE JBUKEHUE https://m.edsoo.ru/ff0c43d6
16 Pabota u momHOCTh cuibl. Kunetnueckasi 3HEprusi MaTepruaibHOW TOUKH. bubnnoreka [JOK
Teopema 00 M3MEHEHUH KHHETHYECKOW YHEPTUU https://m.edsoo.ru/ff0c4502
[TorenumanbHas sHeprud. [loTeHuManbHas SHEPrus ynpyro
. bubmuoreka [JOK
17 nedopMupoBaHHO# npykuHbl. [loTeHManbHas SHeprus Tena BOIU3u
https://m.edsoo.ru/ffOc461a
MTOBEPXHOCTU 3EMIIU
[ToTenuuanpHble ¥ HEMOTEHIMAIbHBIE CHITBL. CBSI3b pabOTHI
. bu6mmoreka [IOK
18 HEMOTEHUUAIbHBIX CUJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBbI
. https://m.edsoo.ru/ff0c478c
TeJ. 3aKOH COXPAaHEHHSI MEXaHMUECKOW SHEPTHH
19 JlaGopaTtopHas pabota «MccnenoBanue CBsizu padOThI CHUIIBI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU TeJIa Ha IPUMEPE PACTHKEHUSI PE3MHOBOTO JKT'yTa)
20 KonTponbhas pabota no Teme «Kunematuka. J[nHaMmuka. 3aKOHbI bubnunoreka [JOK
COXPAaHEHUS B MEXAHUKE https://m.edsoo.ru/ff0c4b74
71 OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKON Teopun. bpoyHOBCKOE bubnuotexa [JOK
nskenue. Auddysus https://m.edsoo.ru/ff0c4dc2
2 Xapakrep ABMKEHUS U B3aUMOJACHCTBUA YacTUL BeulecTBa. Moaenu
CTPOCHMUSI Ta30B, KUJIKOCTEH U TBEPABIX TEIl
23 Macca monekyn. KonnuectBo BemectBa. [loctosinnast ABoraapo
24 TenmoBoe paBHOBecue. Temneparypa u e€ uamepenue. [llkana temneparyp
Ilenbcus
25 Wneanpusiii raz B MKT. OcHoBHOe ypaBHeHne MKT bubnuotexa [JOK




https://m.edsoo.ru/ffOc4fde

AOcomoTHas TemrepaTypa Kak Mepa cpeiHel KHHETUYECKOW SHEepruu

bu6mmoreka [JOK

26 JBUKECHHS MOJIEKYIl. Y paBHeHHe Menneneesa-Kitaneiipona https://m.edsoo.ru/ff0c511e
27 3akon JlanpToHa. ['a30BbIe 3aKOHBI
)3 JlabGopaTtopHas pabota «MccnenoBanue 3aBUCUMOCTH MEXy IapaMeTpamMu
COCTOSIHUS Pa3pEeKEHHOTO ra3ay
29 N3ormporieccsl B UaeaIbHOM Ta3e U UX rpaduueckoe mpeacTaBlIeHue bubmmorexa [TOK
https://m.edsoo.ru/ff0c570e
BuyTpeHHss1 sHeprus TEpMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI €€
30 n3MeHeHns. KomudecTBo TemnoTsl U paboTta. BHyTpeHHSsS sHeprus Bubmmorexa LIOK
OHOATOMHOTO HICATBHOIO Ta3a https://m.edsoo.ru/ff0c5952
31 Buns! Tenonepenaun bubmmorexa [TOK
https://m.edsoo.ru/ff0c5¢c36
1 VaenbHas Ten0€MKOCTh BemecTBa. KonnuecTBo TEmIoThl Ipu bubnnoreka [JOK
Terionepenaye. AnuabaTHBIN TIporece https://m.edsoo.ru/ff0c5¢36
33 [lepBblil 3aKOH TEPMOJAMHAMUKHU U €r0 IPUMEHEHUE K U30IpoLieccaM bubmmorexa [TOK
https://m.edsoo.ru/ffOc5efc
34 HeoGpatumocTs mpoiieccoB B mpupoae. BTopoii 3aKkoH TepMoIuHAMUKA bubmmorexa [TOK
https://m.edsoo.ru/ff0c6230
. . bubnunoreka [JOK
35 [Tpuanmn pevictust u KII/ TemioBoi ManivHel https://m.edSO(I)_.[ru/ff0c6OOa
36 Hukn Kapuo u ero KITJ{
37 DKoJoru4yeckue npo0aeMbl TEMII0O3HEPTETUKU
. bubnuorexa [JOK
38 O6o6maromuii ypok «MonexynspHas Guznka. OCHOBBI TEPMOIUHAMUKI) https://m.edsogru/ff0c6938
39 Kontponbnas pabota mo teme «MonekymnsipHas ¢puzuka. OCHOBBI bubnmoreka [JOK
TEPMOJAUHAMUKI) https://m.edsoo.ru/ff0c6a50
40 [TapoobpazoBanue u koHaeHCanws. VicapeHue u KuneHue bubnmoreka [JOK




https://m.edsoo.ru/ff0c63b6

41 AOGCOIOTHAS M OTHOCHUTEIbHAS BIIAXKHOCThH BO3/yxa. HachImeHHbIi map bubmmorexa [IOK
https://m.edsoo.ru/ff0c64d8
4 Tsépnoe teno. Kpucrammmueckue u amopduble Tena. AHU30TPOIHS bubnuoreka [IOK
cBOMCTB KpucTamioB. JKujakue kpuctaibsl. COBpeMEHHbIE MaTEepHaIb https://m.edsoo.ru/ff0c65f0
43 [InaByienune u kpuctauiuzauus. Y AeibHas TEIUIOTA MIJIaBJICHHUS. bu6mmoreka [JOK
CyOnumarus https://m.edsoo.ru/ff0c6708
bubmuorexa [IOK
44 YpaBHeHHe TEII0BOroO OanaHca https://m.edsocl)_.[ru/ff0c6820
45 DJneKTpu3zanus Ten. DIeKTpUUecKuil 3apsa. /[Ba Buaa s31eKTpuyecKkux bubnmoreka [JOK
3aps 0B https://m.edsoo.ru/ff0c6bcc
46 [IpoBOAHMKY, AUDIIEKTPUKHU U TIOTYIIPOBOAHUKU. 3aKOH COXpPaHEHUS bubnnoreka [JOK
3JIEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0c6bcc
47 B3aumopeiictBue 3apsioB. 3akoH KynoHa. ToueuyHblil 351€KTpUYECKUii bu6mmoreka [JOK
3apsi https://m.edsoo.ru/ffOc6ce4d
48 Hanpspk€aHocTh 2nekTprueckoro nois. [IpuHiun cynepno3unuu bubnuotexa [JOK
JJIEKTPUYECKUX T0JIeH. JINHUY HANPS>)KEHHOCTU https://m.edsoo.ru/ffOc6df2
49 Pabora cun anextpocrarnueckoro nois. [lorennuan. Paznocts bu6nuorexa [IOK
[MOTEHIMAJIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBOIHUKY U AUBIEKTPUKH B JIEKTPOCTATUUECKOM TIOJIE. bubnunoreka [JOK
JusnexTpudeckas MpOHULIAEMOCTh https://m.edsoo.ru/ff0c7018
. bubnuotexa [JOK
51 OnektpoéMkocTb. Konnencarop hitps://m.c dsocI)_.[ru/ £FOCT126
5 DIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPa. DHEPIusl 3apssKEHHOTO bubnuorexa [JOK
KOHJIEHCaTOopa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTtopHast pabota "M3mepenne 2IeKTpoEMKOCTH KOHIeHcaTopa"
54 [IpuHuun neicTBUs U MPUMEHEHHE KOHIEHCATOPOB, KOMMMPOBAIBLHOTO

anmnapara, CTpyWHOTO IIpUHTEpa. DJIEKTPOCTaTHUECKAsl 3aIIHTA.




3a3emileHue AIEKTPOprUOOPOB

DJIEKTPUUYECKHI TOK, YCIOBHS €r0 cyiecTBOBaHUs. [[0CTOSHHBIN TOK.

55
Cuna Toka. Hanpspokenue. Conporupienue. 3akon Oma 1J1sl ydacTKa Lenu
[locnenoBarenbHOE, NapauIEIbHOE, CMEILIAHHOE COETUHEHNE
bu6mmoreka [JOK
56 npoBoAHKUKOB. JlaboparopHas pabota «3ydeHne cMenIanHHOTO
https://m.edsoo.ru/ffO0c74f0
COEJIMHEHUS PE3UCTOPOBY
bubnuorexa [JOK
57 Pabota u Mo1HOCTH 371eKTprUYecKOro Toka. 3akoH Jlxoynsa-JIenna 1
https://m.edsoo.ru/ffOc7838
3akon OMa 11 MOJTHOM (3aMKHYTOM) AleKTprudeckoi renu. Koporkoe
bubmuoreka [JOK
58 3ambikanue. JlabopaTopHas padora «M3mepenne J/1C ncTounnka Toka u
https://m.edsoo.ru/ffOc7ae0
€ro BHYTPEHHETO COMPOTUBIICHUS
59 Pesepruslit ypok. KontponbHas pabota no teme "IDnaexkTpoauHamuka' / bubnnoreka [JOK
Bcepoccuiickas mpoBepodHas paboTa https://m.edsoo.ru/ff0c8c56
60 O06o6marmuil ypok «QieKTpoarnHaMukay / Becepoccuiickas mpoBepovYHast bubnuorexa [JOK
pabora https://m.edsoo.ru/ff0c88be
61 DneKTpOHHask TPOBOAUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTD
COIPOTHUBIICHUSI METAJIJIOB OT TeMIieparypbl. CBEpXIPOBOIUMOCTh
62 DNEKTpUYECKU TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB
63 [TonynpoBoAHHKH, UX COOCTBEHHAS U MPUMECHAS POBOJAUMOCTb. bubnuotexa [JOK
CaoiicTBa p—n-tiepexoja. [lonynpoBoHUKOBBIE TPUOOPHI https://m.edsoo.ru/ff0c84ae
64 DIIEKTPUUYECKHI TOK B pacTBOpaxX M paciuiaBax 3JIEKTPOJIHUTOB. bubnunoreka [JOK
DIEeKTPOTUTHYECKAs JUCCOMAIIHS. DIEKTPOIIN3 https://m.edsoo.ru/ff0c82ba
65 DIEeKTpUYecKuil TOK B ra3ax. CaMOCTOSTEIbHBIA U HECAMOCTOSTEIbHBIN bubmuoreka [IOK
paspsia. Mounus. [1nazma https://m.edsoo.ru/ffOc84ae
66 DnekTpudeckue mMpuOOpHl U YCTPOMCTBA M MX MPAKTHUECKOE MPUMEHEHHE. bubnuorexa [JOK
[IpaBuna TeXHUKN OE30MACHOCTH https://m.edsoo.ru/ffOc86fc
67 KonTponpHas pabota o Teme «3nekTpocTaTrka. [locTosTHHBIN bubnmoreka [JOK

3JIEKTPUYECKUN TOK. TOKHM B pa3iM4HBIX CpeIax»

https://m.edsoo.ru/ffOc8a8a
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Peseprublit ypok. O6o0maronmii ypok nmo remam 10 kimacca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8f6¢
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11 KJIACC

KoimuecTBo 3
JIEKTPOHHBbIE IH(PPOBLIE
Ne n/m Tema ypoka 4acoB P bp
o0pa3oBaTe/bHbIE PeCypChl
Bcero
| [TocTositHHBIE MArHUTHI M UX B3aUMOJEHCTBHE. MarHuTHOE NOJIE. | bubmmnorexa LIOK
Bektop MarHuTHOM MHAYKUIUU. JIMHUYM MarHUTHOW UHAYKIIUU https://m.edsoo.ru/ff0c9778
) MarnuTtHOe 1oJjie IpoBOHUKA C TOKOM. OmbIT DpcTena. | bubnuorexa [IOK
BzaumopeiicTBre TPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHas paboTa «/3yueHre MarHUTHOTO MOJIs KaTYIIKU C 1 bubnmnoreka [HOK
TOKOM)» https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TOJISl HA MPOBOJIHUK ¢ TokoM. Cuna Ammepa.
. bubnnoreka IIOK
4 JlaboparopHnas pabota «VccrnenoBanue qeiiCTBUS MOCTOSIHHOTO 1
https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy C TOKOM»
5 JlelicTBME MAarHUTHOTO TOJISI HA JBHXKYIIYIOCS 3apSHKEHHYIO YACTHILY. | bubnuorexa [HOK
Cuua Jlopenna. PaGota cuiiel Jlopenia https://m.edsoo.ru/ff0c9df4
DneKTpoMarHuTHast UHAYKIUs. [IoTok BekTopa MarHUTHOU
6 uHaykiuu. JJ]C uHayknnn. 3aKOH AIEKTPOMArHUTHON MHAYKITUU 1
®dapanes
7 JlaGopatopHas pabota «lccnenoBanue sSBIEHUS JIEKTPOMAarHUTHOM | bubmuoreka [JOK
AHIYKLIUD) https://m.edsoo.ru/ff0cal50
WunyktuBHOCTD. SIBNeHne camonHaykuuu. 3/1C caMOUHIyKITUH.
8 DHeprusi MarHuTHOTO MOJIsl KaTYHIKA ¢ TOKOM. DJIEKTPOMarHuTHOE 1 brbmmorexa [TOK
P Y ' P https://m.edsoo.ru/ff0ca600
nojue
TexHU4YecKne yCTPOMCTBA U MX MPUMEHEHHE: TTIOCTOSIHHBIE MAarHUTHI,
9 AJIEKTPOMATrHHTHI, DJIEKTPOBUTATENh, YCKOPUTEIH dJIEMEHTAPHBIX 1
YaCTHIl, MHAYKITHOHHAS TIE€Yb
10 Ob6o6maromuit ypok «MarHuTHoe nose. JIeKTpOMarHuTHas 1 bubmuoreka [IOK




WHIYKIIHASH https://m.edsoo.ru/ff0cab82
1 KontponsHas pabora no Teme «MaruuTHoe 1oie. bubmmoreka [IOK
DJIEKTPOMAarHuTHasE UHTYKLIMS» https://m.edsoo.ru/ff0cad58
12 CBoboaHbIe Mexannueckue Konebanus. ['apmonnveckue KonedaHus. bubamnoreka HOK
YpaBHeHue rapmoHndeckux Konebanuii. [IpeBpamenue sneprun https://m.edsoo.ru/ffOcaf06
13 JlaGopatopHas pabota «lccnenoBanue 3aBUCMMOCTH IIEPHUO/Ia MAJIbIX
KoJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH U MacChl Ipy3a»
Kone6arenpublit KOHTYp. CBOOOIHBIC 3JICKTPOMArHUTHBIC KOJICOaHUS
bubnnoreka IIOK
14 B U/I€AJIbHOM K0J1e0aTeIbHOM KOHTYpE. AHAJIOTUS MEXKIY
https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMH U IEKTPOMArHUTHBIMH KOJIeOaHUSAMU
15 ®opmyna TomcoHna. 3aKOH COXpaHEHMsI SHEPTUU B U/1€aJIbHOM bubnuoreka [JOK
K0JIe0aTEIIbHOM KOHTYPE https://m.edsoo.ru/ff0cb9c4
[IpencraBienue o 3aTyxarolmux KonedaHuax. BoiHyX1eHHbIE
bubmuorexa [JOK
16 MexaHudeckue kojebanus. Pezonanc. BeiHyxeHHbIe
https://m.edsoo.ru/ff0cbb86
AIIEKTPOMarHuTHbIE KoeOaHus
ITepemenHbI ToK. CHHYCOMIAIBHBIN IEPEMEHHBINA TOK. MOIIHOCTH
17 IIEPEMEHHOT0 TOKA. AMIUIMTYIHOE U IEHCTBYIOIIEE 3HAUEHUE CHJIBI bubamorexa LOK
p ' y M https://m.edsoo.ru/ffOcbd34
TOKA Y HANPSKEHUS
18 Tpanchopmarop. [IponsBoacTso, nepenava u noTpedaeHue
JNEKTPUYECKON dSHEPTUU
19 YCTpoicTBO M MPAKTHYECKOE MPUMEHEHHE YJIEKTPUUYECKOTO 3BOHKA, bubnmnoreka [JOK
reHeparopa NepeMEeHHOr0 TOKa, IMHHUM 3JIEKTponepeaayd https://m.edsoo.ru/ff0cc324
20 OKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE JIEKTPOIHEPTUU.
KynsTypa ncrnosb30BaHus 21EKTPOIHEPT UM B IOBCEAHEBHOM KU3HU
MexaHuueckre BOJIHBI, YCIIOBUS pacnipocTpanenus. [lepuosn.
but6mmoreka [IOK
21 CkopocTh pacnpocTpaHeHus U JJIMHA BOJHEL. [lonepednsie n
https://m.edsoo.ru/ffOcca54
IIPOJIOJIbHBIE BOJIHBI
22 3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3Byka bubmuoreka [JOK




https://m.edsoo.ru/ffOcccOc

DJIEKTPOMAarHMTHBIEC BOJIHBI, UX CBOMCTBA M CKOpoCTh. [llkana

bu6nmoreka [IOK

23 3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfeQ
24 [IpuHUMIIBI pagnOCBA3U U TeNeBUIeHUs. Pa3BuTHe CpeaCcTB CBA3M.
Pagnosmokanus
bubmmoreka [IOK
25 Kontposnbhas padora «KojaebaHust U BOJIHBDY https://m.edsogru/ff0006f8
26 [IpsiMonuHeliHOe pacpoCTpaHEHHE CBETa B OJTHOPOIHOM cpeie. bubnmoreka [JOK
Toueunslil HICTOYHUK cBeTa. JIyd cBeta https://m.edsoo.ru/ff0cd350
7 OTtpaxeHue cBeTa. 3aKoHbI OTpakeHus ceta. [loctpoenue bubnmnoreka [HOK
M300paXEHU B IJIOCKOM 3€pKaje https://m.edsoo.ru/ffOcd4e0
73 [Ipenomnenue ceera. [lonnoe BHyTpeHHee oTpaxeHue. [IpenenbHblil bubnuorexa [HOK
YT'OJI IOJTHOT'O BHYTPEHHET0 OTPaKEHUS https://m.edsoo.ru/ffO0cd7{6
79 JlaGopaTtopHast pabota «3mepenune mokazaresst mpeioMIICHUs bubnuorexa [HOK
CTEKJIa» https://m.edsoo.ru/ff0cd67a
30 Jlunzsl. [Moctpoenune nzobpakenuii B munze. ®opmyia TOHKOH bubnmnoreka [JOK
JIMH3BI. Y BEJIUYEHUE JINH3bI https://m.edsoo.ru/ffOcddle
31 JlaGopatopHas pabota «/ccnenoBanue CBOUCTB N300paKeHUN B
JIUH3AX»
1 Hucnepcus ceeta. CroxxkHbIl cocTaB 6enoro cera. L{ser.
JlaGopaTtopHas pabota «HabmrogeHue aucnepcun CBeTay
13 Hnrepdepennus cera. udpakius cera. JudpakimonHas bubnmnoreka [JOK
pemeéTka https://m.edsoo.ru/ffOced22
34 [Tonepeunocts cBeTOBBIX BOJH. [lonsgpuzanus ceera bubmorexa [TOK
https://m.edsoo.ru/ff0cf02e
35 OnTuueckue MpuOOPHI M YCTPOUCTBA U YCIOBUS UX O€30M1aCHOTO
MPUMEHEHUS
36 I'paHnLIBI TPUMEHUMOCTH KJIAaCCUYECKON MeXaHUKU. [TocTynaTsl bubmuoreka [JOK




CH€HH3HBHOI>1 TEOPHUHU OTHOCUTCIIBPHOCTHU

https://m.edsoo.ru/ff0cf862

37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe/JICHIE BPEMEHU U bubnmoreka [JOK
COKpallleHUE JINHBI https://m.edsoo.ru/ffOcfa42
38 DHeprusi U UMITYJIbC PEISITUBUCTCKON yacTullbl. CBS3b MaCChI C bubamnoreka HOK
SHEPrUeil U UMIYJIBLCOM. DHEPIHsl TOKOS https://m.edsoo.ru/ffOcfc68
39 KoHntposbhas padora «Ontruka. OCHOBBI CIIEIUATLHON TEOPUHU bubamnoreka HOK
OTHOCUTEIIBHOCTI https://m.edsoo.ru/ffOcf6f0
bubnmnorexka HOK
40 ®otonsl. Dopmyina [Inanka. DHeprus u UMIyIbC POTOHA https://m.edsogru/ffche16
bubnmnoreka [HOK
41 OtkpsiTue u uccnenoBanue pororddexra. Onwitel A. I'. Cronerosa httpS://m.edsogru/ff()cffcél-
42 3akonbl porodddekra. YpaBHenue DiHiTerHa a1 pororddekra. bubnuorexa [HOK
«Kpacnas rpanuma» ¢portodddekra https://m.edsoo.ru/ff0d015e
43 Hasnenue ceera. Oneitel I1. H. Jlebenesa. Xumuueckoe neiictue bubnnoreka [JOK
cBeTa https://m.edsoo.ru/ff0d04a6
44 TexHu4eckue ycTpoicTBa U NPaKTUYECKOE TPUMEHEHHE:!
dboToseMeHT, (OTONATUYNK, COTHEUHAs OaTapesi, CBETOUO]]
45 Pemenue 3agau no reme «2J1€MEHTbI KBAHTOBOU ONTHUKM bubmorexa [TOK
https://m.edsoo.ru/ff0d0302
46 Mopnens atoma Tomcona. OnbiTel Pesepdopaa mo paccesiauro o- bubnmnoreka [JOK
yactul. [Inanerapnas monens aroma https://m.edsoo.ru/ff0d091a
47 IToctynatel bopa bubmorera OK
https://m.edsoo.ru/ff0dOafa
43 Wznydenue u nornomenue GOTOHOB MPU MEPEX0JIe aTOMa ¢ OJTHOTO bubnuoteka [JOK
YPOBHsI DHEPIUU Ha Apyrou. Bunsl ciekTpos https://m.edsoo.ru/ff0dOafa
49 BousiHoBBbI€ cBOMcTBa yacTull. Bosusl ne bpoinsa. KopnyckynsapHo- bubnuoteka [JOK
BOJTHOBOM Tyasin3M. CIIOHTaHHOE U BBIHYXJACHHOE U3JIy4eHUE https://m.edsoo.ru/ff0dOca8
50 OtxkpeiTHE pagroakTuBHOCTH. OnbITH Pezepdopaa no onpeaeneHuo bubmuoreka [IOK




COCTaBa paJMOAKTHUBHOI'O U3JIYUCHUA

CaoticTBa anbda-, 6era-, ramma-u3nydcHus. Biusaue

https://m.edsoo.ru/ff0d0fd2

> PaAMOAKTUBHOCTH HA KUBbIE OPTaHU3MBbI

57 OTkpeITHE IPOTOHA U HeWTpoHa. M3oTombl. Anb(ha-pacna. bubamnoreka HOK
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-u3inydenue https://m.edsoo.ru/ff0d1162
DHeprus CBsI3U HYKJIOHOB B sifipe. SiepHble peakiuu. S aepHblii

53 peaxTop. [IpoOaembl, IepCcrneKTUBbI, IKOJTOTUIECKUE ACTIEKThI bubmmorexa [JOK

. https://m.edsoo.ru/ff0d1356

SJIEPHOM SHEPreTUKU
DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA. METO bl

54 HAOIIO/IEHUS M PErHCTPaIiK dJIeMEHTapHBIX YacTull. Kpyrisiii cron bubnuotexa [HOK
«DyHnaMeHTanbHbIe B3auMoaeicTBus. EqMHCTBO (u3nueckoit https://m.edsoo.ru/ff0d0e38
KapTUHBI MUPa»
Oranbl pa3BUTHs acTpoHOMUH. [IpUKIagHOe 1 MUPOBO33PEHUYECKOE

55 3HaueHue actpoHomuu. Bua 3Bé3qHoro Heba. Co3Be3qus, sipKue
3BE3/1bl, IUIAHETHI, UX BUAUMOE ABMKeHue. ColnHeuHas cucrema

56 Connue. ConneyHast akTuBHOCTb. MicTounuk sHeprun ConHIa U
3BE3]
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/IbI TJIABHOU

57 MOCJIeI0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3B€31. COBpeMEHHbIE
MIPEICTABJICHHS O TIPOUCXOXKACHUH U dBOJIoUK COJTHIIA U 3BE3]T

53 Muteunsiii [Iyte — Hama [Nanaktuka. [lomoxenue u 1BuxeHue
Connua B [Nanaktuke. ["anaktuku. YEpHbIe IbIPHI B iApaxX ralakTUK

59 Bcenennas. Paz0eranue ranaktuk. Teopus bomnbioro B3peiBa.
PenukToBoe n3nydyenue. MeraranakTruka

60 Hepeniennsie npo6iaemMbl acCTpOHOMUU

61 KoHnTtponbHast pabota «971€MEHTHI aCTPOHOMHUH U aCTPOGU3UKI

& O6o06matomuii ypok. Ponb ¢pu3uku 1 acTpOHOMUN B SKOHOMUYECKOH,

TEXHOJOTMYECKOH, COLMAIIBHON 1 3THYECKOU cepax AesTeTbHOCTU




YCJI0BCKa

O6o06maromuit ypok. Poib u mecto pusuku u acTpoHOMUU B

63 COBPEMEHHOM HAay4YHOUW KapTUHE MUpa !
64 Ob6o6maromuit ypok. Posib pusnueckoii Teopun B popMHUPOBAHUU !
NpeCTaBICHUN 0 (PU3NIECKON KapTHHE MUPA
O6o06maromuii ypok. Mecto hpU3n4ecKkoil KapTHHBI MUpa B 0011IeM
65 PSY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEICTABICHU O 1
pupoe
66 Pe3zepBHbIil ypok. MarHuTHOE 1osie. DJIEeKTPOMarHuTHask HHIYKIUSA 1
67 PesepsHblil ypok. Ontuka. OCHOBBI ClIeIUaIbHON TEOPUU |
OTHOCUTEJIBHOCTH
68 Pesepnblit ypok. KBantoBas ¢pusnka. D1neMeHThl aCTPOHOMHH U | bubnuotexa [HOK
acTpou3uku https://m.edsoo.ru/ff0d1784
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaTh Ha NpPUMEpax poJib M MecTo (HU3MKH B
(hopMUPOBAaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH

moaei

10.2

VY4YuUTBIBaTh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (U3NYECKUX MOJIETICH:
MaTepualibHas TOYKa, MHEpLHalbHAas cHCTeMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUIKOCTEN 1
TBEPABIX TEJ, TOYEYHBIM OJIIEKTPUYECKUN 3aps] — IpU PEUICHUH

¢busnveckux 3a1aq

10.3

10.4

Pacnio3naBath (usnueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYJISIPHO-KUHETHYECKON Teopuu
CTpPOCHMsI BELECTBA U  JJIEKTPOJUHAMHMKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE MaJeHue
T€d, JABWKEHHE IO OKPY)XHOCTHU, WHEpLHs, B3aUMOJCIHCTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBHUIYKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJIaXkIeHnHn), TEIJIOBOE€ paBHOBECHE, HCIApEHHEe, KOHJEHCalus,
IJaBJI€HUE, KpUCTAJUIM3AlMsl, KHUIIEHHE, BIAXHOCTh BO3]yXa,
MOBBIIICHNUE JABJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy IapaMeTpaMH COCTOSIHMS Ta3a B M30IpoLeccax;

QJICKTpU3anus TeEI, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, HCMONb3ys (U3NYEecKHe
BEJIMYUHBL: KOOPJAHMHATA, IIyTh, NEPEMELIEHUE, CKOPOCThb, YCKOPEHHE,
Macca Tella, CWIa, WMIYJIbC Tella, KWUHETUYEeCKas DHEpPIrus,
MOTEHIMabHasl JHEpPrHs, MeXaHudeckas pabora, MexXaHU4ecKas
MOIITHOCTh; TIPY ONMMCAHUM NMPABUIIBHO TPAKTOBATh (PU3NUYECKUNA CMBICI
UCIOJIb3YEMBIX BEJIWYMH, UX OOO3HAUYEHHS M EIUHMIIBI, HAXOIUTh
(hopMyIibl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YMHaMuU

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC



10.6

10.7

10.8

SIBJICHUSI, UCHOJBb3ys (U3MUECKUE BEJIMYMHBI: JIaBJICHHUE Tasa,
TEMIEpaTypa, CPEAHssI KHHETUYECKas JHEPrUs XaOTHUYECKOTO
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsSS JHeprus, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOrO0 JCWCTBUS TEIJIOBOTO JBUTATENS;, IpHU
ONHUCAaHUU MPaBHIILHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3yEMbIX BEJIUYHMH, MX O0O3HAYCHHUS W CAMHHUIBI, HAXOIUTH
(bopMyIIbI, CBS3BIBAIONINE JAHHYIO PU3HUECKYIO BETHUHUHY C APYTHMHU

BCIIMYHUHaAM

OnuceiBaTh H3y4YeHHbIE JJEKTPUUECKHE CBOWCTBAa BeIIECTBA U
JNIEKTPUYECKUE  SIBIICHUs  (TPOILECCHI), HCIONB3ys (hU3HUECKHe
BEJIMYUHBI: NEKTPUYECKUN  3apsif, ANEKTPUYECKOE noJe,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMAN, Pa3HOCTh MOTEHILUAJIOB;, MpH
OMMCAaHUU MPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOJIb3yEeMbIX
BETMYMH, WX OOO3HAYCHHWS W CJWHUIIBI;, YyKa3bIBaTh (OPMYIIBI,
CBS3BIBAIOIME JAaHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCINYNHaMN

aHaJIM3UpOBaTh (PU3MUECKHE TMPOLECCHl M SBJICHHS, HCHOJb3Ys
¢u3nyeckye 3aKOHbI U MPUHLUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOM JHEpIUH,
3aKOH COXPaHEHUsS UMITYJIbCA, IPUHLHUII CYIEPIIO3ULUN CUJI, TPUHIUIT
paBHOIIpaBUs HHEPLUUAIBHBIX CUCTEM  OTCU€Ta;  MOJIECKYJISPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUs BEILECTBA, a30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KHHETUYECKOM SHEPruU TEIUIOBOIO JBHMKEHUS MOJEKYN C
aOCOJIIOTHOM TEeMIIepaTypoil, MEepBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOTo 3apsaa, 3akoH KynoHa; mpu sToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4ecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBACHATH OCHOBHBIC MPHUHIUIIBI JCUCTBUS MAIWH, NPUOOPOB U

TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HMX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KU3HU

10.9

BBIMOTHATE SKCTIEPUMEHTHI 110 UCCIAEAOBAHUIO (PU3MUECKUX SIBJICHUN 1
MPOLIECCOB C MCMOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; NpU
3ToM (QOpMYIHpPOBaTH MTpodiieMy (3a7ady) W THUNOTE3Y Y4eOHOro
IKCTIEPUMEHTA, codupath  YCTaHOBKY M3  IpPEJIOKEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOBI

10.10

OCYIHCCTBJ'IHTB NpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAJbHBINA CIOCO0 H3MEpPEHHs U



HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OICHKN HOFpGHIHOCTGfI I/I3MepeHHI>'I

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEIUYUMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBAaTh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHMOCTH
(bu3MUYecKrX BEIWYHUH B BUE TaOIUI U rpadukoB, AeaaTh BHIBOABI IO

pe3ybTaTaM UCCICI0BaHNA

CobmromaTe mpaBmiia  0€30MAacHOrO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OSKCIIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENILCKOW M MPOECKTHOM JEATEIBHOCTH C MCIIOJIb30BAaHUEM

M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYy10BaHUS

10.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3MUYECKOW MOJIENBIO,
UCHOJNb3ys (PU3MUECKHE 3aKOHbl M NPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATDH
¢dbu3nueckre BENMYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
IIpOBOAUTD paCLIéTBI MU OOCHHUBATH PCAJIBbHOCTD MOJIYYCHHOI'O 3HAUCHUA

(bu3nuecKoil BETUYMHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUYKY paccy;xneHHﬁ C OHOpOfI Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)H3HII€CKI/IG SABJICHUSA

Hcnonp3oBaTe MHpU  pELICHMH YY4eOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUU JUIsl TIOWCKA, CTPYKTYPHUPOBaHUS,
UHTEpIpeTalMi W NPEJACTABICHUS y4eOHOM U HAy4YHO-IOMYJISIPHOM
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUYECKH

AHAJIIU3UPOBATD MMOJIY94aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTh TeopeTndyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOMU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHuH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPaHEHUs 30pPOBbS U

CO6J'II-OILCHI/I$I HOPM 5KOJIOTUYCCKOTO ITOBECICHUS B Opr>I(aI-OH_[eI\/'I cpeaec

PaGoTtath B rpymnme ¢ BBINOJIHEHUEM PA3JIMYHBIX COLHUANBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paCHpPENesATh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTAaHJAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 YYaCTHUKOB

IPYIIIBI B peLIeHHE pacCMaTpUBAEMON MTPOOJIEMBI



11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBaHusi

11.1

11.2

JleMOHCTpHpOBAaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUDPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKHU M TE€XHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH
JFO/IeH, IETTOCTHOCTD U €IMHCTBO (PM3UYECKON KapTUHBI MUPA

VY4uTBIBaTh I'PaHMLIbI IPUMEHEHUS U3YyYEHHBIX (PU3MYECKUX MOJeneil:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, sepHas MOAECIb aTOMa, HYKIIOHHAs

MOJIEJIb AaTOMHOTO SiApa MPH peIIeHu: (pr3nyecKux 3aaad

11.3

114

Pacnio3naBate ¢u3uueckue siBIEHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJAMHAMUKHA M  KBAaHTOBOH  (PM3HKHU:
IEKTPUUECKAsT MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JICHCTBUS ~ TOKA,  B3aMMOJICHCTBHE  MAarHHUTOB,
JNICKTPOMArHUTHAs MHAYKIMSA, JCHCTBUE MArHUTHOTO TIIOJIsi Ha
MPOBOJHUK C TOKOM U JBIDKYIIMWCS 3apsi, 3JIEKTPOMArHUTHbBIE
KoJieOaHWsT W BOJHBI, MPSIMOJIMHEHHOE pPAaCHpPOCTPAHCHUE CBETa,
OTpaXEHWE,  MpeJoOMIICHHE, HHTeppepeHius, audpakiuus ¢
NOJISIpU3alUsl CBETa, MUCIEPCHs CBETa, (OTOAIECKTpUYecKuit 3ddekr
(potoaddekrt), cBeToBOE MAaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIIEKTpa aToMa  BOJOpPOJA, €CTeCTBEHHass M  HMCKYCCTBEHHas

PAaAOaKTUBHOCTD

OnuceiBaTh HM3Y4YCHHBIE CBOMCTBA  BelIECTBA  (DIEKTPUYECKHE,
MarHWTHBIC, ONTHYECKUE, dJICKTPUICCKYIO TPOBOJIUMOCTh Pa3TUIHBIX
cpen) W DJIEKTPOMArHUTHBIC SBJICHHS (TPOIECCHI), HCIOIb3YS
¢u3nueckue BENUYHMHBL:  DJJCKTPUUECKUH  3aps], CHiIa  TOKa,
ANEKTPUYECKOE  HANpsUKEHUE,  AJIEKTPUYECKOE  COIMPOTHUBIIECHHE,
pasHocth moteHnmanos, DJIC, pabora Toka, MHAYKIHS MarHUTHOTO
mons, cuna Awmmepa, cuna JlopeHna, WHAYKTUBHOCTh KATYIIKH,
DHEPTUsl IEKTPUYECKOTO M MATHUTHOTO TOJIeH, MEPHOJ] M YacToTa
KoJiebaHu# B KoJieOaTeIbHOM KOHTYpE, 3apsijl M CHjia TOKa B IIPoIiecce
TapPMOHHYECKHX 3IEKTPOMAarHUTHBIX KoJIeOaHuH, doxycHoe
paccTosiHMe W OINTHUYecKas CHUJia JIMH3BI, MPU ONUCAHUU TPABUILHO
TPaKTOBAaTh (PU3UYECKUH CMBICT HCIOIB3YEMBIX BEIMYUH, UX
0003HAYCHHUSI W CIUHWIIBI;, YyKa3biBaTh (OPMYJIbI, CBS3BIBAIOIINC

JTaHHYI0 (U3MYECKYIO BETUUYHUHY C JPYTMMH BETUYUHAMU



11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCIIOJIb3Ys
(bmnqecxﬂe BCIIMYUHBI: CKOPOCTHb JJICKTPOMATHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HNMIIYJIBC (I)OTOHa, Mepruoag
moaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX AACP, IIPH OIIMCaHUHU
IIpaBUJIBHO TPaKTOBATb (1)I/ISI/I‘IGCKI/II\/JI CMBICJI UCIIOJIB3YCMbIX BCJIMYHMH,
nX 00O03HAYCHUS H CAWHUIIBI, YKa3bIBaTb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIMYHUHY C APYTUMHU BECIIMYMHAMHU, BBIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SIBICHHS, HCIIOJb3YS
¢usnveckne 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TMAapajIeIbHOrO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpAHEHUS DHEPTHH, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPaHEHUS OJCKTPUUYECKOTO 3apsja, 3aKOH
COXpPaHEHHUsT  MacCOBOI'O  YHWCJA, TMOCTYynaTtel  bopa, 3aKkoH
palMOaKTUBHOIO pachaja; TMpH O3TOM pPa3lindyarh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHMIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIWMKW MArduTHOI'O II0JIA

MIPOBOAHHKA C TOKOM, CHJIbL AMnepa " CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300paX€HUE, CO3/1aBa€MOE€  ILJIOCKUM

3€pKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAaHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIA; TIpU
sToM (opmynaupoBaTh TmpobieMy (3amady) U TUIOTE3Y Y4eOHOTO
OKCIEpUMEHTa,  COOMpaTh  YCTaHOBKY W3  TPEIIOKEHHOTO

O60py,Z[OBaHI/I$[, MMPOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTL BBIBOJbI

11.10

11.11

11.12

OCYHICCTBJ'IS{TI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~IGCKI/IX
BCJINYHH, IIPpU 35TOM BBI6I/IpaTB ONTHUMAIIBHBIM CIIOCO0 HU3MCPCHHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OICHKNU HOFpCHIHOCTCﬁ I/I3MCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C UCIHOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHWH; TMpPU OITOM KOHCTPYHMPOBAaThb YCTAHOBKY,
(¢uKkcupoBaTh pe3yJabTaThl IOJTYYEHHONM 3aBUCHUMOCTU (PU3UYECKUX
BEJIMYUH B BUJE TaONMIl U TpadUKOB, JeaTh BBIBOBI [0 pPe3ysibTaTaM

HUCCICIOBAaHUA

CobmonaTe mpaBuia 0Oe€30MacHOTO TpyAa MpH  [POBEIEHUU



UCCIIEIOBAaHUH B paMKax ydeOHOTO OSKCIEpUMEHTa, YydeOHO-
HCCIEA0BATENbCKON U MPOEKTHOW NESITENBHOCTH C UCIOIb30BAHUEM

WU3MEPUTEINIbHBIX YCTPONCTB U JaOOPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHble 3a1a4M C SIBHO 33JaHHON (DU3MUYECKOW MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI 1 OCHHUBATH PCAJIBHOCTD MOJIYYCHHOI'O 3HAUYCHUA

(bu3nYeCcKOil BETUYNHBI

11.14

11.15

11.16

Pemarp ~ kauecTBeHHBIE  3aJayu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYXKICHHUM C OMOpPOil HAa M3y4CHHbBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)1/131/III€CKI/IG SABJICHUSA

Hcnonp3oBaTh mpu  pemieHUH yueOHBIX 3aJad  COBpPEMEHHbBIC
WH()OPMAIIMOHHBIC TEXHOJOTHH IS TIOWCKA, CTPYKTYPHUPOBAHWS,
MHTEPIpETAllMd W TPEJCTABICHUS Y4eOHOH W HAyYHO-TIOMYJISIPHOM
nH(OpMAaLIUY, MOJYYEHHON U3 pPa3IUYHBIX MCTOUYHUKOB;, KPUTHUYECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBUS MaIIUH, MPHOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHUE MPOLIECCOB OKPY’KAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hit

11.18

11.19

Hcnonp3oBath TeopeTnyeckue 3HaHUS MO (U3MKE B IMOBCEAHEBHOMU
XKHU3HH 17151 o0ecriedeHns 6e30MacHOCTH Ipu 00palleHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS H

cOOJII0ICHUSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKpY Katollel cpefie

PaGorarp B rpymnme ¢ BBIIOJHEHHEM DPA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUIAaHUpOBaTh ~ pa0OTy  IpyHmbl,  PALMOHAIBHO  pPacHpeAessTh
00513aHHOCTM M IUIAHUPOBATh  JIEATEINBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBAThb BKJIAJ KaXXI0r0 M3 Y4YaCTHUKOB

IPYIIIBI B pELIEHUE paccMaTpUBaeMoil MpooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa

pa3aejia

Kon
NMpoBepPsieMoro
3JIEMEHTA

1.1

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

OU3NKA 1 METOJAbI HAYYHOI'O I[TIO3HAHU A

dusnka — Hayka o mpupozge. HayuHble MeToapl NMO3HAHUS
OKpyXxarouiero mupa. Poib 3KcliepuMeHTa M TEOpUU B

mporiecce MO3HaAHUS MPUPOJIBL. IKCIIEPUMEHT B (DU3HKE

1.2

MopenupoBanue  (GHU3MYECKHX SBJICHHH W TPOIECCOB.
Hayunbie runoressl. ®usndeckue 3aKk0HbI U TEOPHUH. [ paHUIIbI
IIPUMEHUMOCTH bu3nuecKux 3aKOHOB. [TprHIMD
coorBercTBUs. Ponmb M Mecro ¢u3uku B (HOpMHPOBAHHU
COBPEMEHHOM HAy4yHOM KApTUHBI MHUpA, B IPAKTHYECKOU

NEITEIILHOCTH JIIOAEH

MEXAHHKA

2.1

KMHEMATHKA

Mexanunueckoe nBuxkeHne. OTHOCUTEIbHOCTh MEXaHHUYECKOTO
nBmkeHus. Cucrema otcuéra. TpaekTopus

[lepemernienue, CKOpPOCTh (CpemHssi CKOPOCTh, MTHOBEHHAs
CKOpPOCTh) U YCKOPEHHE MAaTepUaTbHON TOYKHU, UX MPOEKIUU
Ha OCHU CHUCTeMBbI KoopauHaT. COXEHHE TMepeMEeIIeHUd u

CIIOKEHHUE CKOPOCTEN

PaBHOMEpHOE M pPaBHOYCKOPEHHOE  IIPSIMOJUHENHOE
nBwkeHue. ['paduku 3aBUCMMOCTH KOOPJMHAT, CKOPOCTH,
YCKOpPEHUs, IIyTU U INEPEMEILEHUs MATepUAIBHON TOYKH OT

BpPEMEHU
CBoboaHoe najieHre. Y ckopeHue cBOOOIHOTO MaICHUs

KpuBonuneliHoe  aBwkeHue. PaBHOMepHOE — JBHXKEHHE
MaTEpHUATIBHOM TOYKM IO OKPYKHOCTH. YTJIOBasl CKOpPOCT,
JUHEHas CKOPOCTB. Ilepnon U 4acToTa.

L{eHTpOCTPEMUTENIBHOE YCKOPEHNE

Texauueckue YCTPOﬁCTBaI CIIMAOMCTP, ABUKCHUC CHApPSAIOB,

LCIHLBIC U PEMCHHBIC ICpCAaIn

[TpakTrueckue pabotThl. M3mMepeHHe MTHOBEHHOH CKOPOCTH.




HccnenoBanue COOTHOLIECHUSI MEXY MYTSAMHU, TPOUIEHHBIMU
TEJIOM 3a TOCJIEI0BaTENbHBIC PABHBIE NMPOMEXKYTKH BPEMEHU
IPpU PaBHOYCKOPEHHOM JBIKEHHH C HAYaJIbHOW CKOPOCTBHIO,
paBHOM Hymt0. V3ydeHwe MABWKEHUS IIapuKa B BSI3KOM

KHUIKOCTH. V3yueHwe  JBIDKEHHS Tenla, OpOIICHHOTO

TOPU3OHTAILHO
JNHAMUKA
291 [Ipunuun  otHocutTenbHOCTH  ['anmunes. llepBbil  3aKkoH
o Herotona. HepuuaibHbIe CUCTEMBI OTCUETA
2.2.2 Macca tena. Cuna. [IpuHIun cyneprno3uimuy Cuil
Bropoit 3akoH HproToHa 11 MaTepuanbHOM TOYKH B
223 uHepuuaabHo cucremMe otcuéra (MCO). Tperuit 3akoH
HeroTOHa 17151 MaTepuanbHbIX TOYEK
294 3akoH BcemupHoro TtaAroreHus. Cuna Tsokectu. [lepBas
o KOCMHYECKasi CKOpocTh. Bec Tena
2.2.5 Cuna ympyroctu. 3akoH ['yka
Cuna tpenusi. Cyxoe tpenue. Cusia TpPEHHUS CKOJBXKCHHS U
2.2.6 cuina TpeHus 1okos.  Koapdumment Tpenus. Cua
2.2 CONPOTHBIICHUS IPU JBUKEHUH T€JA B dKUIAKOCTU WIIH ra3e
257 [TocTymarenbHOe H BpamaTelbHOE JABMKEHUE aOCOIIOTHO
o TBEPAOrO Tela
258 MoOMEHT CcuJTbI OTHOCHTENFHO OCH BparieHus. [lnedo cuibl.
o VYcnosust paBHOBecus TBEproro tena B 1CO
299 TexHuueckue  yCTpOWCTBA:  MOJALIMIHUKH,  JBH)KEHHUE
o HCKYCCTBEHHBIX CITyTHUKOB
[Tpaktuyeckue paboThl. M3yueHuwe nBUMKEHHsS Opycka IO
HAKJIOHHOM IIJIOCKOCTH TIOJl JEHCTBHEM HECKOJIbKHX CHIIL.
510 HccnenoBanue 3aBUCUMOCTH CHUJT YIIPYTOCTH, BOSHUKAIOIINX B
o nehopMUpyeMON TIPYKUHE U PE3UHOBOM OOpasie, OT
BemMunHbBl uX gedopmanmu. MccnemoBaHwe — ycioBui
paBHOBECHSI TBEPIOTO TENA, UMEIOLIETO OCh BPAIllCHUS
3AKOHbBI COXPAHEHINA B MEXAHUKE
31 Nmnynbe MarepuanbHOM TOYKH, CHUCTEMbl MAaTE€pHAIIbHBIX
23 o ToueK. IMITylbc CUIIbI M UI3MEHEHHE UMITYJIbCa Tella
232 3akoH coxpanenus umiyibca B UCO. PeakTuBHOE NBUXKEHME
233 Pabota cuibl




3.1

234 MOIITHOCTh CHJIBI
235 Kunernueckass sHeprust MarepuanbHOM TOodku. Teopema o
o KMHETUYECKOU SHEPTUU
IlorenumanpHas sHeprus. [loTeHUManpHas dHEPrus yIpyro
2.3.6 nehopMUpOBaHHON TIPYKUHBI. [loTeHIMaNbHAS SHEPTUS Tena
BOJIM3M [TOBEPXHOCTU 3eMIIU
[ToreHumanbHble ¥ HENOTEHUUAIbHbIE CUJIbl. CBsA3b PabOTHI
37 HETMOTCHIMAIBHBIX CHJI C HW3MEHEHMEM MEXaHW4YECKOU
o SHEPIUM CHUCTEMBI Tel. 3aKOH COXPaHEHWs] MEXaHMUYECKOU
SHEpPIrun
238 Vipyrue u Heynpyrie CTOIKHOBEHHS
3.9 TexHUUecKne yCTpOMCTBA: IBUKEHUE PAKET, BOAOMET, KOIIEp,
o IIPY>KUHHBIN THCTOJIET
[Tpaktryeckue paboTel. M3ydeHue CBSI3U CKOPOCTEH Ten mpu
2.3.10 Heynpyrom ynape. WccnenoBanue cBs3u pabOThl CHIIBI C
W3MEHEHHEM MEXaHUYECKOM SHEPIUHU Tela

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOJAMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

OCHOBHBbIE MOJIOKEHUSI MOJIEKYISIPHO-KMHETHUECKON TEOpHUH.
3.1.1 BpoynoBckoe nBmxenue. Auddysus. Xapakrep OBIKeHUS U

BSaHMOHCﬁCTBHH qacCcTUull BEUICCTBaA

Mopnenu cTpoeHHs Tra3oB, JKUIAKOCTEW W TBEPIABIX TN U

O0OBSICHCHHE CBOMCTB BEIIIECTBA HA OCHOBE ATHUX MOJACIEH

Macca wmonekyn. KomnuectBo BemiectBa. IloctosHHas

ABorazpo

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana

temnepatyp Llenbcus

Mopgens  upeanbHoro  raza.  OCHOBHOE  ypaBHEHHE
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH HIEATBHOTO Ta3a

AOGcomoTHas TeMIiepaTypa Kak Mepa cpegHeld KHHETHYeCKOU
3.1.6 DHEPIMU TEIUIOBOrO JBM)KEHUs dvactuy rasza. [lxama

temneparyp Kenbssuna

3.1.7 Vpasuenne Knaneitpona — MenzeneeBa. 3akoH [lansToHa

['azoBble 3akonHbl. M30mporiecchl B HWIACATBHOM Ta3e ¢

3.1.8 MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA: HM30TEpPMa, H30X0pa,

u3obapa



TexHU4eCKre yCTpOCTBa: TEPMOMETP, OapoMeTp

3.1.10

ITpaktuyeckue paboTel. I3mepeHne Macchl BO3ayxa B
KJIaCCHOM KoMHare. lccnenoBaHue 3aBUCHUMOCTH  MEKIY

napaMeTpamMu COCTOSAHUS pa3peKCHHOI'O Ira3a

3.2.1

322

323

OCHOBbI TEPMOJIMHAMUKN

TepmonuHamuyeckass — cucreMa.  BHyTpeHHSE — 3Heprus

TEPMOIMHAMHYECKOM CUCTEMBI U CIIOCOOBI €€ N3MEHEHUS
KomnyectBo Ttemnotel u  paborta. BuyTpenHsisi sHeprus
OJIHOATOMHOTO HJI€aIbHOIO Ta3a

Bunpl  Teronepenauu:  TEIUIONPOBOAHOCTb, KOHBEKIIHS,
n3inydeHue. Termno€MKOCTh Tena. YenbHas TEIIOEMKOCTh

BeniecTBa. Pacuér KoandecTBa TEIIOTHI IIpu TeIjionepecaadc

324
3.2

IlepBplii 3akOH TepMOAMHAMUKHM. IIpuMeHeHHMEe nIepBOro
3aKOHa TEPMOJMHAMHUKM K wu3omporeccaM. [ 'paduueckas

MHTepHpeTanus padoThl ra3a

3.25

TerutoBble MamuHbL. [IpHHIUTIBI ASHCTBUS TEIUIOBBIX MAIIHH.
[lpeoOpa3zoBanusi  SHEPruM B TEIUIOBBIX  MalllMHAX.
Koaddumment nonesnoro aericteus (nanee — KI1/1) Terutooi

mammssl. [ukn Kapro u ero KIIJ{

3.2.6

Bropoii 3akoH TepmoauHaMuky. HeoOpaTuMoCTh poLeccoB B
npupoje. TersoBble MBUTATENN. DKOJIOTUYECKUE MPOOIEMbI

TCIUIOOHCPICTUKU

3.2.7

TexHUUecKkne yCTpoiCcTBa: ABUraTellb BHYTPEHHETO CTOPAHMS,

OBITOBOI XOJIOAWJIBHUK, KOHAUIIUOHED

3.2.8

[TpakTrueckue padboTsl. M3MepeHne yaenbHON TemI0éMKOCTH

ATI'PEI'ATHBIE COCTOAHMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

3.3.2
33

333

[TapooOpazoBanue u KoHAeHcanus. VcnapeHue U KUIIEHHE.
VneneHass — TemigoTa  mapooOpa3oBaHHs.  3aBUCHUMOCTb
TEMIIEPATYpPbl KAIIEHUS OT JABJICHUS

AOCONmOTHasT M OTHOCHUTEJNbHAs  BIQXKHOCTh  BO3JyXa.
Hacpimennsrit nap

Teépnoe Tteno. Kpucramyeckue u amopgHble Tena.
AHU30TpONUs CBOMCTB KpuCTaLuioB. JKHIKHE KpUCTAJUIBIL.

CoBpemMeHHbIE MaTepUaIb

334

[[naBneHne w©  KpuUCTAUIM3alMA.  YJenbHas  TEIJIoTa

rutanenus. CyOonuMarus



3.35

YpaBHeHUE TEIUIOBOTO Oananca

TexHuyeckne yCTpOMCTBA: TUTPOMETP U IICUXPOMETP,

KaJIOpUMETP, TCXHOJIOIT'NH MOJTy4YCHU A COBPCMCHHBIX

336 MaTepuaioB, B  TOM  4YHCI€  HaHOMATepHalioB, U
HAHOTEXHOJIOTUU
3.3.7 [TpakTuyeckue paboTel. M3mepeHne BIa)KHOCTH BO31yXa
4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
411 OnekTpu3alua Tell. JJeKTpudyeckuid 3apsn.  JIBa Buaa
o IIEKTPUUYECKUX 3apsiJI0B
4.1.2 IIpoBOAHMKY, TUINEKTPUKH U ITOJIYIIPOBOIHUKH
4.1.3 3aKoH COXpaHEHHsI AJEKTPUUECKOTO 3apsiia
4.14 BiaumonerictBue 3apsinoB. 3akon Kynona
OnexTpuyueckoe nosie. Hanpssk€HHOCTD 37EKTPUYECKOT0 MOJIS.
4.1.5 [TpyHIMI CYIIEPIIO3ULIUH. JInnun HaNPsKEHHOCTU
AIIEKTPUYECKOTO OIS
4.1 416 PabGora cun oanektpocratmueckoro mois. [loTeHuuman.
PazHocTh moTeH1ManoB
417 [TpOBOHUKN U AUANEKTPUKU B TOCTOSHHOM JJIEKTPHUYECKOM
o nosie. Jlusnekrpuueckasi MpOHULIAEMOCTb
418 OnexTpoéMKocTh. KoHaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO
o KOHJIEHCAaTopa. DHEPIUs 3apsKEHHOI0 KOHEHCAaTopa
TexHudeckne yCTpONCTBA:  DIIEKTPOCKOI,  3JIEKTPOMETD,
4.1.9 AIIEKTPOCTATUYECKAs! 3aIlUTA, 3a3EMJIEHUE 2JIEKTPOIPUOOPOB,
KOHJIEHCATOP, KCEPOKC, CTPYUHBIN PUHTEP
41.10 [Ipaktuyeckne  paboTel.  M3MepeHue  IeKTPOEMKOCTU
o KOHJIeHCcaTopa
INOCTOSHHBIM DJEKTPUYECKUM TOK. TOKM B PA3JIMYHBIX
CPEJAX
491 VYcnoBus CyliecTBOBaHUS OCTOSHHOTO JIEKTPHUECKOTO TOKaA.
o Wctounuku Toka. Cuia Toka. [1ocTosIHHBIN TOK
4.2 4.2.2 Hanpsokenue. 3akon Oma aist yyacTka 1enu
473 ONEKTPUYECKOE CONPOTHBIICHUE. YIENBHOE CONPOTHUBIICHHE
o BEIIIECTBA
424 ITocnenoBarenbHOE, MapauIEIbHOE, CMEIIAHHOE COEIMHEHHE
o IIPOBOJTHUKOB




4.2.5

Pa6ota anekrpudeckoro Toka. 3akoH J[xoyns — Jlenna

4.2.6

MOIIHOCTB 3IEKTPUYECKOTO TOKA

4.2.7

4.2.8

429

4.2.10

anekrpoaBwkymas cuwia (ganee — 3JIC) u BHyTpeHHee
CONPOTUBJICHUE MCTOYHHMKA TOKa. 3akoH OMa sl TIOJHOW

(3amMKHYTOM) 371eKTpraeckoi 1ienu. KopoTkoe 3aMbIkanue

DNeKTpoHHas MIPOBOIUMOCTH TBEPBIX METAaJUIOB.
3aBUCUMOCTh COMPOTUBIICHUS METANIOB OT TEMIIEPaTyphL.
CBepxnpoBOIUMOCTh

ONIeKTpUUECKU TOK B Bakyyme. CBOWMCTBa 3JIEKTPOHHBIX
MTy4YKOB

ITonmynpoBonHuky. CoOCTBEHHAs U ITPUMECHAs! IPOBOAUMOCTh
MOJIYIIPOBOIHUMKOB. CBOMCTBaA p-n nepexo/a.

[TonmyrpoBOIHUKOBBIE TPUOOPHI

4.2.11

DNEKTPUYECKU TOK B DJIEKTPOIUTAX. DJICKTPOIUTHUECKAs

JIUCCOLMAIINS. DICKTPOIU3

4.2.12

4.2.13

4.2.14

11 KUIACC

Kon
pasne
Ja

4

4.3

Kon

NpoBepsieMoro

3JIEMCEHTA

OnekTpuyeckuii  Tok B razax. (CaMOCTOSITENbHBIM U
HECAMOCTOATENbHBIN pasps. Paszmnunerie THIIBI

CaMOCTOSITENIBHOTO pa3zpsana. Moinnus. [Inazma

TexHuueckue ycTpoicTBa: aMIEpMeETp, BOJIBTMETP, PEOCTar,
UCTOYHMKH  TOKa, JJIEKTPOHArpEBaTENbHBIE  MPUOOPHI,
JIIEKTPOOCBETUTEIILHBIE puOOpBHI, TEPMOMETP
CONPOTHUBIIEHUS,  BAKYyMHBI  JHOX, TEPMHUCTOpBl U

(b oTOpE3UCTOPHI, MOTYIPOBOAHUKOBBIN JHO, TalbBaHUKA

[TpakTuyeckue paboThl. M3ydeHHne CMEIIaHHOTO COEIMHEHUs
PE3UCTOPOB.
N3smepenne DJIC uCTOYHMKA TOKa MU €ro BHYTPEHHETO

COITPOTHUBJICHUS. Ha6J'IIO}ICHI/Ie OJICKTPOJIN3a

IIpoBepsiemble 3JIeMEHTHI COIEPKAHUSA

OJIEKTPOAMHAMUKA

MATHUTHOE ITTIOJIE. SJIEKTPOMATHUTHAS MHAYKIUA

4.3.1

IlocTossHHble Mar"guThl. B3auMoaelcTBHE NOCTOSHHEIX




MAar"dHuToB

MarnauTHOoe nosie. Bektop MarHuTHON MHAYKIMH. [TpuHImn

432 cyneprno3unuu. JIuHMM MarHuTHOM uHAYKIuU. KaprunHa
JIMHAW MarHUTHOW MHIYKIIMH TOJIsI TOCTOSTHHBIX MAarHUTOB
MarauTHOE MoJjie MPOBOAHUKA C TOKOM. KapTuHa nuHMI
MoJsl JUIMHHOTO TMPSAMOTO TPOBOJHUKA H 3aMKHYTOIO
4.3.3 KOJIBIICBOTO MPOBOJAHHMKA, KATYIIKA C TOKOM. OTIBIT
Opcrena. BzanmoaelicTBre IpOBOAHUKOB C TOKOM
434 Cuiia AMriepa, e€ MOJlyJib U HalpaBJICHHUE
Cuna JlopeHua, e€ mMoayinb W HampaBieHHe. J[BrkeHue
4.3.5 3apsKEHHOW 4YacTUIbl B OJHOPOJHOM MAarHUTHOM IIOJIE.
Pa6ora cunel Jlopenia
436 SIBneHue 3NEeKTPOMArHUTHON UHAYKIIMU
437 [ToTok BekTOpa MArHUTHOW MHAYKLIUU
OJC wuHayknuu. 3aKOH 3JIEKTPOMArHUTHOM WHIYKUUU
4.3.8 Dapaes
BuxpeBoe osnekrpuueckoe mone. IJAC UHAYKIUU B
439 MIPOBOJHHKE, JABIKYILIEMCS MMOCTYMATENbHO B OJHOPOJTHOM
MarauTHOM II0JIE
4.3.10 [IpaBuso Jlenia
NHIyKTUBHOCTS. SIBnenue CaMOMHAYKIINH. OJIC
43.11
CaMOMHAYKITUU
4.3.12 DHeprus MarHUTHOTO TOJISl KaTYLIKU C TOKOM
4.3.13 DNEKTPOMArHUTHOE TT0JIe
Texandeckue YCTpOWCTBA:! ITOCTOSTHHEIC MAarHuTEHI,
43.14 AJIEKTPOMArHUTHI, AJIEKTPOABUTATENb, YCKOPHUTENH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TI€Ub
[IpakTuueckue paboThl. I3ydueHue MarHuTHOrO MOJIS
4315 KaTylKku ¢ TOKOM. VMccienoBanue ACMCTBUS MOCTOSHHOTO

MaromtTa Ha paMKy C TOKOM. HCCJ’I@HOB&HI/I@ SABJIICHUS

QJICKTpoMar HUTHOM HHAYKIOUN

5.1

KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

KomebarennHass  cucrema. CBoOoguble  KoJieOaHHS.




5.2

I'apmonnueckue konebanus. [lepuon, yacTora, aMruTyaa

u ¢a3za kojeOaHmit
[IpyxuHHBIA MasTHUK. MaTeMaTH4ECKUI MasTHUK

YpaBHeHHE TapMOHUYECKHX Konebanuil. Kunemaruueckoe

1 JTMHAMHYCCKOC OITMCAaHUuC K0JIE0ATEILHOIO JABHWXCHUA

[IpeBpartieHue 3Hepruud MpU rapMOHUYECKUX KOJIeOaHUsIX.
CBsi3b aMIUTUTYIBI KOJICOAHWI HWCXOJHOW BEIUYMHBI C

aMIUIUTyIaMU Kosie0aHu# e€ CKOPOCTU U YCKOPEHUS

Konebarenbubiit koHTYp. CBOOOJHBIE 3IEKTPOMArHUTHBIC
KonebaHus B UACAIHHOM  KOJeOaTeNTbHOM  KOHTYpE.
AHanorus MexJay MEXaHH4YEeCKHUMH U 3JIEKTPOMArHUTHBIMU

konebanusimu. @opmyna Tomcona

3aKOH COXpPaHEHMsI PHEPIUU B HJICATBHOM KOJIeOaTeIbHOM
KOHTYpe

BoinykneHHble MexaHuuyeckue KoseOaHus. Pe3onaHc.
Pe3onaHcHas kpuBas. BpIHy)XI€HHBIE 2JIEKTPOMAarHUTHBIE
KoJe0aHusl.

[lepemennblii Tok. CUHYCOUJAJIbHBIN IEPEMEHHBIN TOK.
MoIHOCT  MEPEMEHHOIO  TOKAa.  AMIUIMTYZHOE U

,Z[eI\/’ICTBYI'OH_Iee 3HAYCHHUEC CUJIBI TOKA U HAIIPAXKCHUA

5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IponsBoacTBo, nepenaya u noTpedIeHUE
ANEKTPUYECKON HHEPruM. OKOJIOTHYECKHE PUCKH MpH
IIPOU3BOJICTBE  DJIEKTpUYECKOM  sHepruu.  KynbTypa

HCIIOJIb30BAHMSA SJICKTPOSHEPT U B HOBCC}IHGBHOﬁ KHN3HU

Texnuueckue ycTpoiicTBa: celicMorpad, >IEKTPUUECKHUM

3BOHOK, JIMHUU 3JIEKTpolepesay

[IpakTuueckue pabotel. MccnenoBaHue 3aBUCHMOCTH
neproJia MajibIX KojieOaHui rpy3a Ha HUTU OT JAJIMHBI HUTH
1 Maccel Tpy3a. MccinenoBanne epeMeHHOro TOKa B LIETH
U3  IIOCJIEOBAaTEIbHO  COCAMHEHHBIX  KOHJEHCATOPA,

KaTyIIK{A U pe3ucTopa

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

MexaHnn4yeckue  BOJHBI, YCJIOBHUS  PacIpPOCTPAHCHHUS.

[lepuoa. CkopocTh pacnpoCTpaHEHUsS U JJIMHA BOJIHBI.



53

[Tonepeunsle ¥ MPOIOJILHBIE BOJTHBI

522

WuTepdepenius u nudpakius MEXaHHYECKUX BOJIH

523

524

5.2.5

5.2.6

5.2.7

3Byk. Ckopocth 3ByKa. ['pomkocTh 3Byka. BeicoTa TOHa.
TemOp 3ByKa

DNEeKTPOMarHuTHbIE  BOJIHBI.  YCIIOBUS  M3JIy4eHUS
3JIEKTPOMArHUTHBIX BOJIH. B3anmHast opueHTalus BeKTOpOB

E, B 1 v B 271eKTpOMarHuTHOX BOJIHE B BaKyyMe

CBolicTBa  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)KCHHE,
IIpeoMIIeHUe, NoJsApu3anus, JTudppakuus, UHTephepeHLus.
CKOpOCTb AJIEKTPOMAarHuTHBIX BOJH

Hlkana JIEKTPOMAarHUTHBIX BOJIH. IIpumenenune
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

[IpyHOMIBL paguoOCBA3M U TeneBUACHUA. Panuosioxanus.

9J'IeKTp0MarHI/ITHOG 3arpsA3HCHUC OKp}/')KaIOH_Ieﬁ CpCabl

5.2.8

5.3.1

TexHuueckue ycTpoOHCTBAa: MY3bIKaJIbHBIC WHCTPYMEHTHI,
yIBTPA3BYKOBasl JIMArHOCTUKA B TEXHHUKE W MEIUIUHE,
pamgap, paaHONpHEMHHK, TEJIEBH30p, aHTEHHa, TeyedoH,
CBUY-nieun

OIITUKA

[IpsAMonMHEHOE PacIpOCTpPAHEHUE CBETAa B OJHOPOIHOMU

cpene. Jlyu cera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OoTpaxeHus: cBera. [locrpoenre

1/1306pa>1<em/n71 B INIOCKOM 3€pKaJIC

5.33

534

[Ipenomnenne  cBera.  3akOHbI  TPEIOMIICHHSI  CBETA.
AOCOIIOTHBIN MOKa3aTeNb MPEeTOMICHHS
[TormHoe BHYTpeHHEE oTpakeHue. [IpenenbHbIil yroa moJHOro

BHYTPCHHCETO OTPAKCHUA

5.35

I[I/ICHepCI/IH cBeta. CI0KHBIN cocTaB 0eI0ro CBETa. HBeT

5.3.6

Cobwuparoliiue ¥ pacceuBarolue JHH3bL. TOHKas JIHMH3A.
DOKYCHOE PacCTOSHUE M ONTHYECKAas CHJIa TOHKOW JIMH3BI.
[Toctpoenne  m300pakeHUd B coOupalmux "
paccemBatomux JuH3aX. Dopmyna  TOHKOH  JIMH3HI.

YBenuueHue, JaBaeMoe JTUH30M

5.3.7

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKOM ONTHUKH




HNnrepdepentius  cBera.  KorepeHTHbIE  MCTOYHHUKH.

VYcnoBust HaOMOAEHUS MAaKCUMYMOB M MHHHUMYMOB B

538 UHTEpPEPEHIIMOHHON KapTUHE OT JABYX CHH(DAa3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB
Hudpakus cera. [AudpakunonHas pemérka. YciaoBue
539 HaOJIOJICHUS  TJaBHBIX MAaKCUMYMOB TIpH  TaJCHUH
MOHOXPOMATHYECKOTO CBETa Ha TUPPAKITUOHHYIO PEHIETKY
5.3.10 [Tonsipuszanus ceera
TexHuyeckue yCTpoiCTBa: OYKHM, Jiyma, (oToammapar,
5.3.11 MPOEKIIUOHHBII arnmapar, MHKPOCKOII, TEJIECKOII,
BOJIOKOHHASI ONTUKA, TU(PPAKIIHOHHAS PEIIETKA, TOJSIPOUT
[IpakTuueckue paboTHL. N3mepenue MOKa3aTeJst
5.3.12 npenomiieHus. MccnenoBaHue CBOMCTB H300pakeHUN B

JIMH3axX. Ha6J’IIOI[eHI/IC JUCIICPCHUH CBCTA

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

FpaHI/IHLI MMPpUMCHUMOCTH KJ1acCUYeCcKoi MCXaHHKHU.

HOCTyJ'IaTI)I TCOpHUHU OTHOCUTCIIbBHOCTU: HWHBAPUAHTHOCTDH

61 MOAYJNS  CKOPOCTH CBeTa B  BaKyyme, [PHUHIIMII
OTHOCUTEIBHOCTH ODHHIIITEHHA
6 OTHOCHUTEIBLHOCTD OJTHOBPEMEHHOCTH. 3amMmemieHue
62 BPEMEHHU U COKpAIICHUE JJINHBI
6.3 DHeprus U UMMYJIbC CBOOOIHOM YaCTHIIBI
64 CBsi3pb Macchl C DJHEpPrueil W HMIIYIbCOM CBOOOIHOM

YaCTHUIIbl. DHEPTHUS MMOKOsI CBOOOTHON YaCTHIIBI

7 KBAHTOBAA ®U3UKA

BJIEMEHTBI KBAHTOBOI OIITUKH

®otonbl. ®opmyna [Inanka cBsA3u >HEprum (HOTOHA C €ro
7 4acTOTOW. DHEPrus U UMMIYJIbC POTOHA

OtkpeiTue u uccinenaoBanue QGoroaddexra. Ombiter A.l.

7.1 712 CroneroBa. 3akoHbl poTordpdexTa

VYpaBuenue OiHmTediHa ans  ¢doroaddexra. «KpacHas
713 rpanuia» Gorodddexra
7.1.4 JHasnenue ceera. OnwiTel [1.H. JIeOenena
7.1.5 XHUMHUUYECKOE IEHCTBUE CBETA




7.2

7.1.6

7.2.1

7.2.2

Texaudeckue ycTpoicTBa: (OTOIIEMEHT, (HOTOMATUHK,

CONTHEYHas OaTapesi, CBETOUOT
CTPOEHUE ATOMA

Monens aroma Tomcona. OnbiTel Pesepdopaa mo
UCCIeIOBaHMIO cTpoeHus aroma. [1nanerapHas Mmozenpb

aToMa

[Tocrymnater bopa. M3nydenne u noriomieHne GOTOHOB IPH
IepexoJie aroMa C OJHOIO YPOBHSI SHEPIMM Ha JIPYroil.
Bunel cnekrpoB. CHekTp ypOBHEH S3HEpPrUM aToMa

BOJIOpOJa

7.2.3

7.2.4

BonnoBeie  cBoiictBa uyacTuil. BomHel ge  bpoitns.
KopnyckynsipHO-BOTHOBOM JyaJIu3M. Judpakuums
JJIEKTPOHOB Ha KPUCTAILIAX

CrioHTaHHOE UM BBIHYXJICHHOE H3JIy4€HHE. YCTPOWCTBO U

MpUHIKI PaboTHI J1a3epa

7.2.5

7.2.6

TexHudyeckue  yCTpOWCTBA:  CIEKTPAIBHBIA  aHAJM3
(cnexkTpockom), Ja3ep, KBAHTOBBIA KOMITHIOTEP
[Ipaktuyeckne pabGotel. HalOmiogenwe — IHMHEWYATOTO

CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

MeTtoast Ha6J'II-O,[[eHI/I}I U PErucTtpaiu 3SJICMCEHTApPHBIX

YaCTHI]

OtkpbiTHe paauoakTUBHOCTH. OmbiTel Pesepdopna 1o
OIPENIEJIEHUI0  COCTaBa  PAJAMOAKTHUBHOIO  M3JIy4EHHS.
CpoiictBa anbda-, Oera-, ramma-usiydyeHus. BrusHue

PaaAuOaKTUBHOCTH HA JKUBBIC OPraHU3MBbI

OTtkpbiTHE IPOTOHA U HelTpoHa. HykinoHHas mMozaens sapa
I'eiizenbepra — MBanenko. 3apsa siipa. MaccoBoe 4HUCIIO

anpa. M3ortomnsl

Anbda-pacnaa. ONEKTPOHHBIM M MO3UTPOHHBIA OeTa-
pacnan. ['amma-m3nydeHue. 3aKOH — pajiMOaKTUBHOTO
pacnaga

DHeprus CBA3M HYKJIOHOB B sijipe. SnepHbie cuibl. [ledekr

MacCCHhI gapa



7.3.6 S nepubie peakuuu. JleneHue u CUHTE3 A1€p
SAnepubiii peaktop. TepmosinepHbiii cuntes. [IpoOiaembr u
7.3.77 MIEPCIIEKTUBBl  SJEPHOM  SHEPreTUKU. IKOJOTMYECKHE
aCIEeKTHI SIAEPHONU SHEPIETUKU
ONeMEHTapHble  YacCTHULBI. OTkpbITHE  MO3UTPOHA.
7.3.8 OyHIaMEHTAIbHBIE B3aUMOJICHCTBUSA
TexHudeckue yCTpOMCTBA: AO3UMETP, KaMmepa BuibcoHa,
739 SIEPHBIN peakTop, aToMHas 6omOa
[IpakTuueckue pabotsl. MccnenoBanue TpekoB yacTuil (110
7.3.10
rOTOBBIM (poTOrpadusim)
OJIEMEHTBI ACTPOOU3NKHU
Bun 3Bé3anoro neba. Co3Be3aus, sipkue 3BE3/IbI, MJIAHETHI,
8.1 WX BUJIUMOE JIBUKECHUE
Conneunas cucrema. [lnanersl 3eMHOl rpynimsl. [Tnanersi-
8.2 TUTAHTBl U UX CIIyTHUKH, KapJIMKOBBIE IJIaHEThl. Maibie
Tena CoJIHEUHOM cuCcTEeMBI
8.3 Comnnne, ¢potocdepa u atmochepa. ComHedHass aKTHBHOCTh
8.4 Ucrounuk suepruu CoiHia u 38€371
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHUKU: MAcca, CBETUMOCTb,
pamuyc, TemmepaTrypa, HX B3auMOCBs3b. Jluarpamma
8.5 «CIIEKTPATbHBIA KIIACC — CBETUMOCTbY». 3BE3bI TJIABHOM
MOCJIE0BATEIbHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTbHY
JUTS 3BE3]1 TTIABHOM TOCIIE0BATEIIEHOCTH
BHaytpennee crpoeHue 3B€31. COBpEMEHHBIE NPENCTABICHUS
8.6 0 TPOUCXOXAeHWU W HBomonmu ConHIa U 3BE3Z. ITaribl
JKU3HU 3BE3]1
Mneunsnii  Ilyre — nHama [Tanmaktuka. ChnmpanbHas
cTpykTypa ["amaktuku, pactpenenenue 3BE3/, ra3a U MbUIH.
8.7 [Tonoxenue u nemxenue Connua B [Nanaktuke. I1nockas u
chepudeckas MoACUCTEMBI [ amakTuKu
Tunbsl ranaktuk. Paguorasaktukn u KBazapbl. YEpHbIE
8.8 JBIPHI B SIPAX TAIAKTUK
20 Bcenennas. Pacmmpenune Bceenennoil. 3akon XaOo6ua.

Pazberanmne ramaktuk. Bospact u pamuyc Bcenennoi,




8.10

teopus bonbiioro B3peiBa. Monens «ropsiueit BeceneHHon.

PennkroBoe uznyuenue

MacmrabHast cTpykrypa BceneHHOi.

Hepewménnsie mpo6iieMbl aCTpOHOMUU

MeraranakTuka.



YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
1."DnemenTtapHsblil yueoHuk pusuku" I'. Jlanacoepra (B 3 Tomax) it GyHIaMEHTAIBHOTO
W3YYCHHS U yueOHHMKH ToJ penakiuei . . MskumieBa (Hanmpumep, 1o MEXaHUKe WIH
ANEKTPOAUHAMUKE) IJIs YTIyOJIEHHOTO U3yUeHUsI.
2. Takke Mmosie3Hbl HAayYHO-TOMYJIsIpHbIE KHUTH Bpojie «Pu3nka Ha nanbsiax» B. Ycnenckoro
JUIS IOHUMAaHMsI OCHOB U COOpPHUKM 3ajau (Hanpumep, nox pea. M. 0. 3amsarauna) ans
0TpabOTKU HaBBIKOB.
3. b.b. byxosues, B.Jl. KpuBuenkos, I'.51. Msakumes, 1.M. CapaeBa «CO0OpHHK 3a7a4 110
3JIEMEHTApPHOU (HU3HKE»
4. IT".A. bennpuxkos, b.b. byxosues, B.B. Kepxennes, I'.5. MskuiieB «3agauu no
¢busuke 11 mocTynammux B BY3bm»
5. H.A. T'oneadap6d «COOpHUK BOIIPOCOB M 33124 MO (PU3HKEY
JL.IL. bakanuna, B.E. benonyukun, C.M. Kozen «COopHHK 3a7a4 110 PUUKE»
6. «3anmauun o pusuke» mox pea. O.5. CaBueHko
7. HK. Xaunanos, I'.A. Umwxkos, T.A. Xannanosa «®u3uka. 3agadduk». 10 KiI.
8. T.II. KopueeBa «COOpHUK 3a/1a4 11O (PUZHKE
9. A.W. Yepnoyuan «duzuka. 3a1auu ¢ OTBETAMH U PEIICHUSIMM»
10. A.Il. PeimkeBuy «®Pusnka. 3agaynuk. 10-11»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

1. Amnrepep D. Texnuka ¢pusndeckoro sxkcrnepumernta M. 1962

2. OnbIThI B IomatiHel abopatopuu. bubnuoreuka "Ksant" Boin 4.

3. lanbnepiureitn JI.A., Xnepnukos [1I1. JlaGopatopus roHoro ¢usnka. 1961

4. Maiiep B.B. [IpocTeie onbIThI ¢ yabTpa3BykoM. 1978

5. Maiiep B.B., Maiiep P.B. DnexrpuuecTBo: yueOHbIe SKCIEPUMEHTAIbHbIE
nokasareabscTBa. M. 2006

6. Hlyros B.M. u ap. OxcnepuMenT B ¢puznke. uznyeckuii IpakTUKYM.

7. Bypor B.A. u ap. JleMOHCTpalluOHHBIE OIBITHI 110 HU3HKE. 6-7 KIIaCChl

8. Bbypos B.A. u np. ®poHTanbHbIe IKCOEPUMEHTANbHbIE 3a1aHusl 110 dusnke. 6-7
KJIaCChl

9. @dpoHTaNbHbIE Ja00paTOPHBIE 3aHATHUS 110 QU3UKE B cpeHei mkosue. bypos B.A. u
ap. [Tox pen. A.A. Tlokposckoro M. 1974

10. I'opes JI.A. 3aHMMaTeNIbHBIE OMBITHI 110 (PU3HKE

1. KostynoBuy M.I". Jlomamamii skciepuMeHT 1o ¢usuke. 7-11 kmaccer

12. b. lonar ®usuka B urpax

13. JleMOHCTpallMOHHBIN AKCIIEPUMEHT 1o (pu3mKe B cTapmux kiaccax. Yacts 1. Yacts 2
14. XopomasuH C.A. JIeMOHCTpaIIMOHHBIN 3KCIIEPUMEHT 110 pusnke. OnTuka. ATOMHas

(u3uKa (CChlIKa HAa SJIEKTPOHHYIO KHHUTY)

15. EnbiioB A.B. ®dponTansHbie 1abopaTopHble paboThl 1o ¢usnke. 11 kiacce

16. Crenanos C.B., CmupnoB C.A. JIabopaTopHblii IpakTHUKyM 10 ¢usuke. M. 2010

17. Pu3nUecKUi SKCIIEPUMEHT B mKojae. M. 1975

18. [ITaxmaes H. M., H. U. I1aBnos, B. 1. Teimyk. ®U3n4eckuil 3KCIEPUMEHT B CPETHEN
mkosne: KoneGanus u BonHbl. KBantoBas dusuka / H. M. [llaxmaeB,—M.: [IpocBemienue,
1991.

19. KosrynoBuu M. I'. - JlomamiHuii skcriepuMent 1o ¢usuke. 7-11 knaccsl (bubnuoreka
yuurtens Guzuxn) - 2007




HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
Pu3nkKa B KAPTUHKAX
bu6mmoreka IJOK

https://m.edsoo.ru/ff0d1784

HNHTepHET-pecypchbl

HazBaunue caiita nin
CTaTbu

Coneprxanue

Anpec

Karanor cceutok Ha | DHiuknoneauu, oubmoreku, CMU, By3bl, | http:www.ivanovo.ac.ru/phys
pecypcbl 0 puszmnke Hay4YHbIe OpraHu3aluu, KOHQEpEeHIH U Jp.

becninatHbie 15 obOywaromux mporpaMm Io paziudHbIM | http:www.history.ru/freeph.htm
oOyuaroue pazzaenam HU3HKH

POrPaMMBI 110 (PU3HKE

JlaboparopHbie pabOTHI
1o Gpu3HKe

BupryansHple  nabopaTtopHble  pabOTBHI.
Buptyanbhsie JIEeMOHCTpaluu
SKCIIEPHUMEHTOB.

http:phdep.ifmo.ru

AHnManus
($u3HYECKUX MPOLIECCOB

TpexMepHbIe aHUMAIUU U BU3YalIU3aIUs 110
(bu3HKe, COMPOBOKIAIOTCS TCOPETHUCCKUMU
00BSICHEHUSAMU.

http:physics.nad.ru

duznyeckas CrnpaBouHoe U3JIaHueE, conepxamiee | http://www.elmagn.chalmers.se/
SHIMKJIONE NS CBEJICHUs 110 BCEM 00JIacTsIM COBpEMEHHOM | %7eigor
bu3nKy.
IIporpamMHoe o0ecnevyeHne COBpeMeHHBIX HH(POPMAIHOHHO-
KOMMYHHMKALIMOHHBIX T€XHOJIOTHii
1. 1C. Illxoma. ®uzmka, 7-11 xi. bubmmorexka Harmgaaeix mocooOmii. — Ilon

penakuueit H.K. Xannanosa. — CD ROM. — Per. Homep 82848239.
2. 1 CD for Windows. ®wusuka, 7-11 xin. bubnuoTrexa 37MeKTPOHHBIX HATJISIHBIX

nocobuii.- CD ROM.
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