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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBaHUI K pe3ysibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCIUTAHUS U
KOHILIETIIUUA TIpernojilaBaHusl ydyeOoHoro mpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepanyu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBaTreibHbIe MPOTPAMMBI.

Conmepxanne mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommuxcss 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. IIporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTh pPeaM3alMi MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMH IpeaMeTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3YYEHHs] (PU3UKH HA YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3YIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

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

TOM YHCJIE NIPEIMETHBIE PE3YJIbTaThl IO roJjaM O0yUYEeHUS;

e cojepkaHue yueOHoro npenamera « Pu3nkay 1mo rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPUPOJbI, BHICTyMas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpyxkaromiem mupe. IkoapHBIN Kype GU3NKN — cHCTeMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS HOBBIX MAaTe€pHalOB C 3aJlaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue ¢Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHUSI IPU BBIMOJIHEHUU UMH YU€OHBIX UCCIICIOBAHUIA.

B ocHoBy kypca ¢u3uKu i ypOBHsS CpemaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpble MOXXHO paccMaTpuBaThb Kak MPUHLUIBI €ro
MTOCTPOCHMUSL.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX PA3AesoB (PH3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
o0ObeaMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIsSeTcCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJIe.

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

Hoess npuxnaomnoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM Npo0iieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKM W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU JJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (u3uueckue teopuu (GopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHil, JJIsI OMNUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOAX0 B Kypce (DUM3MKU Pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
Jlns  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCHOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpbI€ B IporpamMme mno (pusuke oObeIMHEHBI B OOIIMMA CIMHCOK YYEHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISETCS y4aCTHUKAMU
o0pa30BaTeNLHOTO TIPOIIECCa HCXOJs W3 OCOOCHHOCTEW IUJIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusmku. Ilpm 3ToM  obOecrmeumBaeTcs  OBJIAJCHHUE
OOy4YaromMUMHUC YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (DU3NYECKUX BEJIWYMH M TIOCTAaHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHE YJIENAETCS PEHICHUIO PACUYETHBIX M KAa4€CTBEHHBIX
3amad. [Ipu 3TOM 171st pacu€THBIX 3a/1ad MPUOPUTETOM SIBISIFOTCS 3aJ]a4u C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pas3fena Kypca, TaK U WHTETpUpys 3HAHUS W3
pa3HbBIX pa3ne’noB. /[ KauyeCcTBEHHBIX 3aJa4 MPUOPUTETOM SIBIISIIOTCS 3a/IaHUs HA
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
XKU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX HUHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (QU3UKK TOIKHO OBITH
HeoOXouMoe J1abopaTopHoe OOOpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
MPUHITUIIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH ¥ OOECIIEYMBAET IOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIEHUA ©W  TPOIECCOB, OMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 000pyIOBaHHE MJIS YYEHUYECKHX TMPAKTHYECKUX padoT
dbopMHpyeTCs B BUJE TEMAaTHYECKHX KOMIUICKTOB W OOCCIICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TemMaTHYecKne KOMILICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IMOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMHU LEJIIMU U3y4Y€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIUXCS K HaydHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBaHUE
MCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (opMupoBaHME HAyYHOTO MHPOBO33PCHHS KaK pe3yibTara HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATHHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymeHUN OOBACHATH SBJICHHUS C HCIHOJb30BAaHUEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNA O pONMHM (PU3MKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTmxeHne 3TUX lenei 00ecrednBaeTCsl pelIeHUeM CIEIyIOMNUX 3a7ad B

mpoliecce n3ydeHus Kypca GU3NKy Ha ypOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMUH 00  o0mmx  (uU3MYecCKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTHI acCTPOPU3UKH;

e (opMupoBaHue yMEHUI TPUMEHSATH TEOPETUUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SABICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3znyeckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCKOl MOJEINH, aJIeKBATHON yCIIOBUSM 3aJa4H;

e TOHWMaHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IUIAHWPOBAHUS U TMPOBEACHUS
bU3MYEeCKUX SKCICPUMEHTOB, aHAJIN3a W HWHTEPIpETArud MHGOPMAIIHH,
OTIpe/IeTICHUS TOCTOBEPHOCTH MOTyYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATENBCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HelEN0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYAIbHBIX
0COOEHHOCTEN 00yUaroIuXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o0 mpupoje. HaydHble MeTOHbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KcniepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hH3HUKE.

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (PU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUA.

Ponp u mecto du3uku B GOPMUPOBAHUU COBPEMEHHOM HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIOrOBbIE W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnil U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U TMepeMelIeCHus
MaTepUaibHOW TOYKU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuueitHoe  aBwkeHHWe. [[BUKEHHME  MaTepUaIbHOW TOYKH IO
OKPY>KHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIB>)KECHUE CHAPSIOB, LICMIHBIE U PEMEHHBIC MEPE/Iavuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmionenue nABMXKeHUs Tena, OpPOIICHHOTO TOJ YIiOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTSAIMH, MPOHWJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['anmunes. IlepBeiidi  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUI MaTEpUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuma Ttsoxectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoiabxeHus, kauenusi). Cumna tpenusi. Cyxoe
TpeHue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUY TEJIa B )KUJKOCTH WJIU Tase.

[TocTynarensHOE U BpaliaTeIbHOE IBIKEHUE a0COIFOTHO TBEPOTO Tea.

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

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepLum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOABEME U TIAJICHUN.

CpaBHeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Byl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka o HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKHHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HNccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAICHUS.

Tema 3. 3axonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbca Tejla. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETHUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorenumanbHas SHEPIUs YIIPYro
nedbopmupoBaHHor — npyxkuHbl.  [loTeHnmanpHass  SHeprus Tejla  BOJIU3H
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IMPAKTUYECKOE INMPUMEHEHHUE: BOIOMET, KOMED,
MPYKUHHBIN MTUCTOJIET, TIBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yuenne abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznea 3. MosexkyasipHas pu3uka 4 TEpMOAUHAMUKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojenei. Macca u
pa3Mmepsbl MoJiekyil. KonnuectBo Bemectsa. [loctosiHHas ABoraapo.

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



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUU HJACATBHOTO rasza. AOCOJIOTHas TeMmIepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKEHHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B ucanbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemlecTBa. [paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapoMeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAKOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnpeiThl 10 MU PY3UHN )KUIKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

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

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamurku

TepmonnHamuueckass cucrema. BHYTpEHHsAS 3HEpPruss TEPMOJMHAMHYECKOU
CUCTEMBI U cTIOcOo0bI €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOHOCTh, KOHBEKITUS, U3TydeHHUE. Y IeJIbHAsl TEIIOEMKOCTh BEIllECTRA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHom mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccam. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoarHaMuku. HeoOpaTUMOCTh MTPOIIECCOB B MPUPO/IE.

TennoBble  MamwmHbl.  [IpuHOUIIBI  I€UCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Ko3p@uiMeHT moie3Horo
nevctBus TemwtoBol mamuHbl. [{ukn KapHo m ero ko3¢ @uIMeHT MoIe3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHY.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOKku U3 OyTBUIKM TOJ JEWCTBHEM CXATOTO BO3JyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OneiT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEISI BHYTPEHHETO CrOpaHus, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTH BO3Ayxa. HacelllleHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnaBienue u
KpUCTaJUTU3aIs. Y IeJbHasl TerioTa miasieHus. Cyoaumarnus.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpHUaIoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX APOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAXKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
OnekTpu3anus TeNn. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHU, OUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 3€KTpUYECKUA 3apsi.
Onextpuyeckoe mnose. Hampsoxk€HHOCTh 3yieKTpuueckoro nois. [IpuHuun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHUMKM UM AMDJIEKTPUKU B IJIEKTPOCTATUUECKOM IIOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DIEKTpOCTaTHUeCKas 3alluTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUUECKOM IOJIE.

DIJIEKTpOCTaTHYECKAs 3aIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
MJIACTUH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEeKTPUYECKOE COIMPOTUBIICHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKa.
3akon Oma 11 OJHOM (3aMKHYTO#) 35ieKTpruueckoi nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MMYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u pUMecHast MPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBoOMCTBA p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DNeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALNS. DIEKTPOIIHU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TMO/I, TaJbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DSIEKTPOIABWXKYIIEH cwibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M IPOBOJAUMOCTD BO3IyXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

N3yyenne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHble CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kiacce ocyIIecTBIsIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHUE, HAay4HbIH (hakT, rumores3a, (Qu3myeckas BEJIMUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UX rpaMKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOU NIPUPOJE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3aumMoaeicTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM uWHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHuTHOM WHAYKUWMH. KapThHA JUHWKA MarHUTHOU
WHIYKIUU TOJIS TIOCTOSIHHBIX MAarHUTOB.

MarnutHoe T0JIE TpPOBOJHMKA C TOKOM. KapTWHa JWMHUN WHIYKIUA
MAarHuTHOTO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmoaeicTBre NpOBOIHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HampaBJiieHUE. J[BHkKeHHEe 3apsiKEHHOM YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBeHMEe DANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJEKTPOABHXKYILAs Cujla WHAYKIMU. 3aKOH JJIEKTPOMATrHUTHOU
nHaykuuu @apanes.

BuxpeBoe »anekTpuyeckoe Tmosie. OJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJHUKE, IBHXKYILLEMCS IOCTYATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHHE CaMOMHAYKUWHU. OJEKTPOABMXKYIIAS CHJA
CaMOMHIYKLIMH.

OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE IOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATEb, YCKOPUTENIN SJIEMEHTAPHBIX
YaCTHUILl, MHAYKIIMOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBue JByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHIYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMaZHUMHbIE KONEDAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIeOaHU.
["apmonunyeckue konebanus. [lepuon, wacrora, ammmryga u (aza KoseOaHUN.
[IpykVMHHBIN MassTHUK. MaTremMaTH4eCKUl MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruy NPy TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYEeCKUMHU U
AEKTPOMAarHUTHBEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBieHne o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebaHusi. PezoHanc. BeIHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHUS.

[lepemennpiii  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUWE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
AHEPruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHEepruu. KymnbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckue yCTpOMCTBA W NPAKTHYECKOE IMPUMEHECHHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJeOATENbHON CUCTEMBI (NMPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

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

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHWil Ipy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpoCcTpaHeHuss M JUIMHA BOJIHBL. [lomepeuyHble W NOpPOJOJIBHBIE  BOJHBI.
HuTtepdepenius u udppaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS MU3YyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOspu3aIus, nudpakimus,
unTepdepenius. CKOpocTh dIEKTPOMATrHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paIUOCBSA3U U TENIEBUICHU. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGntonenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue narepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaGnrogeHnue cBsi3W TPOMKOCTH 3BYyKa M BBICOTBI TOHA C AMIUIUTYAOW H
4acTOTOM KoJeOaHuH.



HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, ONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpexe. JIyu ceera. ToueyHblli ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHune m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIil yroja MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. L{Ber.

ColOuparome U pacceuBaroiiie JuH3bL. ToHkas JuH3a. DOKyCHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHuil B
coOuparolux U paccenBaromux auH3ax. Gopmyna TOHKOW JUH3BI. YBEJIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcCIoBUE HAOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsgapu3zanus ceera.

TexHuueckue yCTpoWCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
dboToanmapaT, MNPOCKIMOHHBIM amnmapar, MHKPOCKOI, TeJIeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMonUMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanrie CBONCTB U300pKEHUM B JIMH3aX.

Mopenu MUKpocKorna, TeJieCKomna.

Habmronerne natepdhepeHIy CBETA.

HaOmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yeHune ciexkTpa ¢ mMOMOIIBI0 JUGPAKIIMOHHON PEIIETKH.

HaOnronenue noyisipuzaluu CBETA.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomuwl



N3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CHELUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHH M COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPruel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHULIBI. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEPruM GOTOHA C €r0 YACTOTON. DHEPTus
U UMITYJIbC (POTOHA.

OtkpeiTre 1 uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHbI
dotordekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpanHuiar
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA M MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dhoTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(h(DHeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

Uccnenosanne 3akoHOB BHEMIHETO (oTOdhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiThl Pesepdopna mo paccesHUiO 0 -4acTHII.
IImanerapHas Mogmens aroMma. llocrynatel bopa. M3nyuenue u moriounieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPrHHM Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

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

CHOHTaHHOE U BBIHYK/ICHHOE U3JTy4YCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocrapa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, OeTa-, ramMMa-u3Iy4yeHHUs.
BnusHue pagoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

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

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

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa M MPAKTUUYECKOE NPUMEHEHHUE: JO3UMETp, KaMepa
Buiibcona, siaepHblil peakTop, aToMHast 0oMoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YACTHULL.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKOB YacTHIL (MO0 TOTOBLIM (OTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHU E
aCTPOHOMMUH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3MBl TJIaBHOW MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENIOBATENbHOCTH. BHYTpeHHee cTpoeHue



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

Mneunsiii Ilyte — Hama [Mamaktuka. ITonoxenue u nBwxeHue ConHua B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ima. Paz0eranue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTIPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s1 CEBEpHOIo MOTYIIAPHS U IPKUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

Oo0o01marouiee MOBTOPEHUE

Ponr ¢u3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MUPA, pOJib (PU3UUECKOIN Teopuun
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(dbu3nYecKoi KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBA3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHsS B 11 kiacce ocCyImiecTBIsSETCs ¢
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3E€H C KypcaMHM MaTE€MAaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTHUU.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUU HA OCHU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJO0OMS TPEYTOJHHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpoJiE, KoJjieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOIE, ONITUUYECKUE SABJICHUSA B JKUBOU IMPUPOJIE, NCUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJLUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKON PEMETKH, CHEKTPaTbHBINA
aHamu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, IPEJICKA3aHUE 3eMIICTPSICEHU.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHAYKIMOHHAS TI€4Yb, pajnap, paguoNpUEMHUK, TEJIEBHU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAIPEIMETHBIX B MIPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYalOUIUMXCA PYKOBOJCTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH MO3ULMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJAMLIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIIECTBa, PAaCUIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(OpMHPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JNEMOKPATUYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpEcax Ipa)kIaHCKOro
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJIENCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTApHON U BOJOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NaTpuoOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHUS;

CHOCOOHOCTh OILIEHHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCJIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOM, yMEHHE COBEPIIATh OCO3HAHHBINA BBIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha MIPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KyJIbTYpbl, OCO3HAHHWE TJ00AIbHOIO
XapakTepa dKOJIOTMYECKUX Mpodiem;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHWE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKM  OCYHIECTBJIATH  HPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble Jornueckue aeiicTBU:
CaMOCTOATENFHO  (OpMyJNIHpOBAaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh 1NN JEeATeIIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M NPOTUBOPEUYUSI B  PaccMaTpUBaEMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJEMBI C YYETOM aHAIM3a WMEIOIIMXCS
MaTepUaJIbHBIX U HEMAaTEPUAJIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH;
KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCIOBHSIX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHON AESITENbHOCTU
B 007acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS,;

BIAJCTh 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;

BBISIBJIATh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIUTh ApryMEHThl HJid JO0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHWS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3a/Jaud B 0Opa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXOAbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nunopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYILIECTBIISTH IOUCK, AaHAJU3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETANi0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHHH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpTraHU3aI[MOHHBIX
3a/lad ¢ CcoOMoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TUTHUEHBI, PECypCcOCOEpeKEeHHsI, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHadeHHsI HPOPMAIIUHU U [ETICBOW ayJUTOPHUH, BRIOUPAs ONITUMATBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHHKAaTHBHBbIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILECTBIISATh OOIEHUE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIHHOCTH;
pacrosHaBaTh TNPEANOCHUIKM KOHQUIMKTHBIX CHTyallUd M  CMST4arthb
KOH(JIUKTBL;



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

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN KAKJOT0 WIEHA KOJUIEKTUBA;

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTAaBJATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMHM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAaue€CTBO CBOEro BKJIaJa M KaXIOr0 yYaCTHHKAa KOMaH[bl B
00U pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npemjlaraTb HOBBIE IPOEKTHI, OLICHWBAaTh MHJEH C IMO3ULIHH HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IMO3UTHUBHOE CTPATETUYECKOE IMOBEJAEHUE B Pa3IUYHBIX
CUTYaLHSIX, TPOSABISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENLHO OCYUIECTBJISATh MO3HABATENIbHYIO JIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HOpMyIUpoBaTh
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUI;

JeJaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYAHMIMH B O0JIaCTH
(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

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

BIAJCTh HABBIKAMH  TO3HABATEIHbHON  pedJeKCHud KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBHM M MBICIUTENBHBIX MPOLECCOB, UX pE3YyJIbTaTOB M
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX TIPH aHAINU3E PEe3yJbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeITLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJCTh HANPABICHUS PA3BUTHUA COOCTBEHHOM AMOIIMOHAILHON CEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAaTBCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIINH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPH OCYIIECTBICHUU OOIICHUS, CHOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

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

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeameTHblEe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YHAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIBbHOCTH JIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3UYECKUX MOJIEINEeH:
MaTepuabHas TOYKa, MHEepIUaIbHasl cUCTeMa OTCU€Ta, aDCOIIOTHO TBEPAOE TEIIO,
UJICaJbHBIN a3, MOJCIU CTPOCHUS Ta30B, KUIKOCTEH U TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUYECKUI 3aps]l IpU PEeIICHUU PU3NIECKUX 3a/1a4;

pacro3HaBaTh (pU3NUECKHe SIBICHUS (TPOIECChl) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOCHHMS BEILECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBI>KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMojieiicTBue Ten, auddy3us, OPOYHOBCKOE NBWKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALUs, IJIABJIICHUE, KPUCTAJUIM3ALUs, KUIICHHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIIIEHUE JABJICHUS Ia3a IPU €r0 HArPEBAHUU B 3aKPBHITOM
COCyZA€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJl, B3AUMOJICUCTBUE 3aPsI0B;

OMKCHIBATH MEXAHUYECKOE JBIKEHUE, UCIONb3Ys (DU3MUYECKUE BEIUUYUHBI:
KOOpJMHATa, IIyTh, IIEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, Cuia,
MMIYJIC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWUYECKass MOIIHOCTh;, MPH ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIONINE JIAHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJIIMYMHAMU;

ONUCHIBATh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONB3yd (U3MYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasi YHEPIUsl XaOTUYECKOTO JABUKEHUS MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSs JHEprusi, pabora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENsl; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0o0O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(U3MUECKyI0 BEJINYMHY C APYTUMH BEJIMUNHAM;

ONMCBHIBaTh U3YUYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs, MOTEHIUAN, PA3HOCTh MOTEHIIMAJIOB;
IpU  ONMHUCAHUM TIPABWJIBHO TPAKTOBATh (PU3UUYECKHM CMBICT HCIIOJIb3YyEMbIX
BEITMYMH, WX OOO3HAUCHMS] W €IUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUe
3aKOHBI ¥ MIPUHIMUIBL: 3aKOH BceMUpHOTO TsaroTreHus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAaHECHUSI MEXAaHWYECKOM DSHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPNO3ULMNA CHUJI, NPUHLUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBMKEHUSI MOJIEKYJI C
aOCOIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsna, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
GbOpMYITHPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIPAKEHUE U yCIOBUS (TPAaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS HX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIECIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, NPHU ITOM
dbopmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOTO OOOpYIOBaHUSA, MPOBOJIUTH ONBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBIISATh MPAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXJy  (U3MYECKUMHU  BEIMYUMHAMU  C
WCIIOJIb30BAaHUEM TMPSAMBIX M3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpOBaTh PE3yNbTaThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€NIaTh BEIBOJABI IO pE3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOrO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTro »HKCIIEpUMEHTa, Y4e€OHO-UCCIEOBATEIbCKOM W IMPOEKTHOU
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JaOOPATOPHOTO
000py1I0BaHUS;

pemarb pacy€THble 3aJauyd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOoOXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTh
MOJIYYEHHOTO 3HAYCHUS (PU3UYECKON BEJIMYUHBI,

peliaTh Ka4eCTBEHHBIC 3a/1aUl: BHICTPAUBATh JIOTUUECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha HM3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue ABIICHUS,

UCIIOJIb30BaTh ~ MPU  PEIMICHHH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH(POpPMAITMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
Y TIPEICTABJICHUS] YYEOHOUW U HAay4YHO-MOMYJIAPHON MHGOpPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKHU aHAIM3UPOBATH MOJTydaeMyr0 HHPOpMAIIHIO;

MPUBOUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIMIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHMS MO (U3UKE B MOBCEAHEBHOW KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaleHuH ¢ TPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUs 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBaTh pPabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.

K konmy oOyuenus B 11 kjacce mpeamMeTHbIE pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpAa, B Pa3BUTUU COBPEMEHHOM TEXHUKHA M
TE€XHOJIOTUW, B TMPAKTUYECKOU NEITENBHOCTH JIOAEH, LETOCTHOCTh U €IUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN AJEKTPUUECKUM 3apsl, JIyd CBETa, TOUYCYHbIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (PU3HYECKUE SIBJICHUS (MPOIECCHl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (PM3HMKU: 3JIEKTPUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuToOB, JJICKTPOMAarHuTHasT WHAYKUUSA, JEHUCTBUE MArHATHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJIEKTPOMArHUTHBIE KOJeOaHWus U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudecknii 3phexT (poTodrddheKT), CBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOPOJAd, €CTECTBEHHAass W HCKYCCTBEHHas
PaIuO0aKTUBHOCTB;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIIECCHI), MCIOJB3Yd (DU3UUYECKUE BEITHMYUHBIL:
IEKTPUYECKUI 3apsl, CHJIa TOKA, JJIEKTPUUYECKOE HANpPSIKEHHE, JIEKTPUYECKOE
CONMPOTHUBJICHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHAYKIUS MarHUTHOTO MoJjsi, cuia Awmrmepa, cuia JlopeHna, MHAYKTUBHOCTH
KATYyIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MepuoJ M 4YacToTra
KoieOaHul B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B Ipolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CWJIa JIMH3bI, MPU OMUCAHWM MPABWIHLHO TPAKTOBATh (PU3MUECKUI
CMBICII HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIUYMHY C JPYTUMH
BEJIMYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nuecKkue BEIMYMHBI: CKOPOCTb 3JIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWU TMPABUIBLHO TPAKTOBATh (HU3UUYECKUH CMBICI
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHUS WM E€IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTMMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBIICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapasjieibHOTO
COEIMHEHNs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIHWH, 3aKOH MPSAMOJUHEUHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa mia pororddexra,
3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHECHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHs] MAacCOBOr0O 4YMCIa, MOCTyJarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONPEAEIATh HAMPABJIECHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIA TPOBOJHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

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

BBITIOTHATh DKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOLIECCOB C HCMOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX W3MEPEHUI: TPU 3TOM
dbopmyupoBaTh TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBO/IBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYWH C HCIOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (HUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

cOOJII0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1AOOPATOPHOIO
000opy10BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJTB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJM3a YCIOBHS 3a/1a4u
BEIOWPATHh (PU3UYECKYI0 MOJECINb, BBIACIITh (PU3NUECKHE BEIMUUHBI U (POPMYIIHI,



HEOOXOUMbIe NIl €€ pElIeHHUs, MPOBOJUTH PacuéThl M OICHMBATh PEaJTbHOCTH
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY pacCykJCHUH C ONOpOH Ha H3YUYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
(buznueckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHUH  y4eOHBIX  3aJad  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4€OHOW W HAyYHO-TIOMYJISIPHOM MH(pOpMalUK, MOIYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh NPUHLUMIIBI JEHCTBUS MAIUUH, HOPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MaCHOTO MCMOJIH30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHI;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 0€30MacCHOCTH MpPU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOIO
MOBEJICHUS B OKPYXKAIOLIEH Cpee;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3JIMYHBIX COIUAIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNNBI, PAalNMOHAIBHO PpACHpPEeisTh OOSI3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBaeMOM POOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne /o P Kontpoabnbie IIpakTHueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO IMO3HAHUS 2 bubmorexa HOK
' AR HEYE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Apmaminica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps://m.cdsoorw/7E41bET2
Hroro no pazgeny 18
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubmuotexa [JOK
’ TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHAMMKH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK

@dazoBbIE IEPEXOBI

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




Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
1 eKTpOCTaTHKA 10 https://m.edsoo.ru/741bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTuyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe noje. DneKTpoMarHuTHas 11 1 3 bubnnoreka [JOK
) WHAYKLIUA https://m.edsoo.ru/7f41¢c97¢c
Uroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4yecKkne U dJIEKTPOMArHUTHBIS 5 | bubnmnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUAIBHON TEOPUHU 4 | bubnmnoreka [JOK
’ OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenune aToma 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢c

43 ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c¢

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromee MOBTOPEHHE 4 Etlf:j;liféiggﬁf‘ucwc
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
®u3nka — HayKa O IPUPOJIE.
1 Hayuurie MeT(})];[(bI HO?I»)H;.)HI/ISI 1 bubnmorexa LHOK
i https://m.edsoo.ru/ff0c32e2
OKPY’KaloILEero Mupa
Posb 1 MecTo ¢uzuku B

) $bopMHUPOBAHUH COBPEMEHHOMN | bubnuorexa [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIbHOCTH JIIOIEH
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIFHOCTHh MEXaHHYECKOTO | bubmuorexa [JOK
newxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpAMONMHENHOE | bubnuoreka [IOK
JBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IIPSIMOJIMHEHHOE 1 bubnnoreka [JOK
JOBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHOe maieHue. Y CKopeHue 1 bubnuorexa [JOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JIBrm>keHre MaTepraibHON TOYKH 10 1 bubmmorexa [IOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipuniun otHOcUTENbHOCTH [ anues. 1 bubnmnoreka [JOK




HMuepunanpHble CUCTEMBI OTCYETA.
IIepssiit 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ffOc3be8

bubmuorexa [JOK

? CYHCPHOSHINM CHIL. BTOpOHuSaKOH https://m.edsoo.ru/ffO0c3be8
HproToHa 17151 MaTepUaIbHON TOUYKH

10 Tperuii 3akoH HeroToHa 11 bubmumoreka [IOK
MaTepUajJbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TskecTu. IlepBasg kocMuueckas bubmmorexa LHOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Teja https://m.edsoo.ru/ffOc3el8
Cuia tpenus. KoaddunmeHt tpenus.

13 Cuiia ZEHpOTHBJIeI({qu:I pu I[BI/IE(GHI/II/I bubmorexa LHOK

https://m.edsoo.ru/ff0c3{f76
TeJa B )KUIKOCTH WJIU Ta3e
[TocTymarenbHOe U BpalaTelIbHOE

14 JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea. bubnuoteka [JOK
MowmenT cunsl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHUSI TBEPJIOTO TeNa
HNMnynbec MaTepuanbHOU TOUKH,

15 CHUCTEMBI MaTepUAIIbHBIX TOYECK. bubnmnoreka [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE MBIKEHME
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernaeckast sHEpTUsS MaTepruaIbHONR bubnmnoreka [JOK
Touku. Teopema 06 M3MEeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUu

17 [TorennmanesHas 3HEPrUsL. bu6mmoreka [JOK




18

[ToreHuunanbHas SHEPTUS YIIPYTO
ne(pOpMHUPOBAHHON MPYKUHBIL.
[lorennmansHast SHEPTrHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsi3b paboThI
HEIMOTCHIIMAJIBHBIX CHUJI C UBMCHCHUEM
MeXaHUYECKOU OHCPIUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

https://m.edsoo.ru/ffOc461a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc478c

19

JlaGopaTtopHas pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO JKI'YTa»

20

21

22

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpPAHEHHUS B MEXaHHUKE»

OCHOBHBIE MOJOKEHUSI MOJIEKYIISIPHO-
KHHETH4YeCKo! Teopuu. bpoyHoBckoe
nswxkenue. Auddysus

Xapakrep ABUKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, )KUIKOCTEH
U TBEPABIX TEI

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc?2

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

24

TennoBoe paBHOBecue. TeMmmepaTrypa
u e€ n3Mmepenue. lllkana remneparyp




Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOlcomoTHas TeMIiepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnunoreka [HOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota

73 «HMccnenoBanue 3aBUCUMOCTH MEXAY
napameTpaMH COCTOSHUS
Pa3peKEHHOT0 Ta3a»

79 H3onponecchl B ACATBHOM ra3e U X bubnnorexa [JOK
rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crocoObI e€ n3meHnenust. Kommuecto bubnuoteka [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusl OTHOATOMHOTI'O UJI€AJIBHOTO
rasa

31 Bunae! rerionepenaun bubnmorera [TOK

https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMI0EMKOCTh BELIECTBA.
32 KonngecTBo TemoTs! mpu bubmmorexa [OK
. https://m.edsoo.ru/ff0c5¢36
Teruonepenade. AnuabaTHBIN Mpolecce

3 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubmuorexa [IOK
NIPUMEHEHNE K U30IIpoLieccaM https://m.edsoo.ru/ffOcSefc

34 HeobpaTumocTs mpoIieccoB B bubnmnoreka [JOK




npupone. Bropoii 3akon
TEPMOJIMHAMUKH

[Tpuniun nevicteust u KII/ TenmoBoit

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK

35
MallWHbI https://m.edsoo.ru/ff0c600a
36 Huxi Kapno u ero KIIJ{
37 DKoJOoru4YecKue npooIeMbl
TEIUIOPHEPTETUKU
18 O6o6maromuii ypok «MolekysipHast bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTpomnpHas padboTa mo Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK
yip ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 ITapooOpa3oBaHre U KOHICHCAITUS. bubnnoreka [JOK
Hcnapenue u kunenne https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS
41 BJI&KHOCTh BO3/1yXa. HachlleHHbIN bubnmorexa LIOK
Ayxa. Hachit https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramnmyeckue n
42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuoteka [JOK
CBOMCTB KpHUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTepPHUAIIbI
[1naBneHue M KpUCTAIITA3AITHSI.
43 VY nenpHas TEMI0TA MJIaBICHUS Bubmmorexa LHOK
A ' https://m.eds0o.ru/ff0c6708
CyO6numarus
bubmuorexa [JOK
44 v 0
PABHEHHE TEIHGROLD Datstca https://m.edsoo.ru/ff0c6820
45 DneKTpu3aIus Tei. DNEKTPUISCKUN bubnmnoreka [JOK

3apsa. J{Ba BUIa SIEKTPUYECKHUX

https://m.edsoo.ru/ff0c6bcc




3apsga10B

IIpoBOIHKKH, TUATIEKTPUKH U

46 OJYOPOBOIHUKH. 3aKOH COXPaHEHUI buGnnorexa LIOK
yip a ’ p https://m.edsoo.ru/ffO0c6bcc
3JIEKTPUYECKOIO 3apsijia
B3aumoneiictBue 3apsiioB. 3aKOH
47 Kynona. ToueuHbIN 31€KTPUIECKUI Eubmorexa ITOK
Y ' p https://m.edsoo.ru/ffO0c6ce4
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nonst. [IpuHumn cynepno3uuuu bubnunoreka [JOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edsoo.ru/ffOc6df2
HAPSKEHHOCTH
Pabota cun 3eKTpoCcTaTHIeCcKOro
49 nois. Ilorennuan. PasHocTh bubnnorexa LIOK
’ tadt. https://m.edsoo.ru/ff0c6f00
[IOTEHIAAIOB
ITIpoBOOHUKH U DUSIEKTPUKHU B
50 3J'IpeKT OCTaTUYECKOM HOIJ)'IC bubmmorera [TOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DnexTpoéMKocTh. KoHIencaTo
p A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD MJIOCKOTO
52 KOHJEHcaTopa. DHEPTHU 3apsKEHHOTO bubnmorera [TOK
pa- P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTtopHast pabota "M3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa'
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHHOTO

amnmapara, CTpyMHOr0 IpHUHTEpa.
DIeKTpOoCTaTUYECKas 3alIHTa.




55

56

57

3a3emileHue AIEKTPOIpruOOpPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma jist
y4acTKa Ienu

[TocnenoBarenvHoOE, MapaiesbHOE,
CMEIIaHHOE COSANHEHHE
npoBoaHUKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOB

PabGoTa 1 MOIIHOCTH ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

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

58

3axoH OMa a1 OJIHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenune DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS

0.5

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

59

PesepBnbiil ypok. KonTposibHas
pabora o Teme "DnexkTpoauHamMuka’ /
Bcepoccuiickas mpoBepouHasi pabota

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

61

Ob6o06maromuit ypok
«OnexTponuHamukay / Beepoccuiickas
poBepoyHas paborta

DJNIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be




DJIEKTPUUYECKUHN TOK B BAKyyMe.

62 . 1
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TomynpoBoiHUKH, X COOCTBEHHAs U

63 pUMecHas MpoBoAUMOCThb. CBoiCTBa | bubnmoreka [JOK
p—n-nepexoaa. [lonynpoBoaHUKOBbIE https://m.edsoo.ru/ffOc84ae
npuOOpbI
DIIEKTPUUECKHUI TOK B pacTBOpax U

64 pacIuiaBax 3JIEKTPOJIUTOB. 1 bubnuorexa [JOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DIIEKTPUUYECKHI TOK B Ta3ax.

65 CamocTosTenbHbIN 1 | bubnuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psia. MoaHusl. https://m.edsoo.ru/ff0c84ae
ITma3ma
DnexTpuueckue npuOopsl U

66 YCTPOMCTBA U UX IPAKTUYECKOE | bubnnorexka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€e301acHOCTH
KonTponbHas padora no teme

67 «9nexkrpocraruka. [locTosHHBIN | bubnuotexa [JOK
ANEKTpUYECKUil TOK. TOokH B https://m.edsoo.ru/ffO0c8a8a
Pa3IMYHBIX CPEAAX»

68 PeseprubIil ypok. O600marommi ypok 1 bubmuorexa [JOK
o temam 10 knacca https://m.edsoo.ru/ff0c8f6¢c

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
]
‘:;n Tema ypoxa Beero Kontposbubie IIpakTuueckue f/II:;:eHI/IH :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenr
[TocTossHHBIE MATHUTHI U UX

| B3auMoJielicTBHE. MarHuTHOE 110JI¢. | bubnunoreka LIOK
BekrTop MaruutHOM MHAYKIMU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON UHAYKIIMHU
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokoM. OmnbIT DpcTeaa. | bubmmoreka [JOK
B3anmopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas paborta «3yuenue | | bubnmnorexa [JOK
MarHUTHOTO IIOJI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.

4 JlaGopatopHnas pabora | | bubmuoreka [IOK
«HccnenoBanue IerUCcTBUS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM)»

JleficTBe MarHUTHOT'O MOJIS Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopenna. PaGoTa cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpomMarauTHas HHAyKIUs. [loTok

6 BEKTOpa MarHuTHOM uHAYKIMU. IJC 1
WHIYKIIAA. 3aKOH AJIEKTPOMarHUTHOM




unaykiuu dapanes

Jlaboparopnas pabota
«MccnenoBanue SBICHUS
AIIEKTPOMATHUTHOM HHITyKIIUU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. 31C caMOMHIyKIUH.
DHeprusi MAarHUTHOTO MOJIsl KATYIIKU €
TOKOM. DJIEKTPOMarHuTHOE I0Jie

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U Ux
IIPUMEHEHHE: IIOCTOSIHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs TI€Yb

10

11

12

13

14

Oo6o06maromuit ypok «MarautHoe
I10JI€C. SHGKTpOMaFHI/ITHaﬂ WHIAYKIOUS

KonTponbHas pabota mo Teme
«Mar"auTtHoe I10JI€e.
SHGKTpOMaFHI/ITHaH I/IHIIYKIII/IH»

CB00O/IHBIE MEXaHUYECKUE
Konebanus. ['apmMoHHUeckue
KosebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpamenue snepruu
JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTU U MacChl TPYy3a»

Konebartenbublit KoHTYp. CBOOOIHBIE

bubnuoreka [IOK
https://m.edsoo.ru/ff0cab82

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcaf06

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

OJICKTPOMArHuTHBIC KOoJIEOaHHS B
nacajibHOM KoJIe0aTeIbHOM KOHTYPC.
Amnainorus MCKAY MCXaHUYCCKNMHU U
SJICKTPOMAariuTHbIMHA KOJICOAHHSIMH

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUU B UJICATBHOM
K0J1e0aTeNbHOM KOHTYpE

[IpencraBneHue o 3aTyxaromx
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHHYeCKHE Koaebanus. Pe3onanc.
BbIHYXIEHHBIE 2JICKTPOMAarHUTHBIC
Kose0anus

[lepemennsbiii Tok. CUHYCOMIANBHBIN
MepeMeHHbIN TOK. MOITHOCTH
MEPEeMEHHOT0 TOKa. AMIUTUTYAHOE U
JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBozacrtso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbb86

bubmuoreka [IOK
https://m.edsoo.ru/ffOcbd34

19

YCTpOUCTBO U MPAKTHUYECKOE
IIPUMEHEHHE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa IepeMEeHHOro ToKa,
JIMHUU 3JIEKTpoIepesayd

bu6mmoteka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbTypa ncnonb3oBanus
JIEKTPO’HEPIHH B TIOBCEAHEBHOMN
KU3HU




MexaHu4ecKre BOJTHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopoctsb

bu6nmoreka [IOK

21
pacrpocTpaHeHus U JJIUHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunbie U IPOOJILHBIE BOJIHBI
” 3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh bubnmnoreka HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHbIE BOJIHBI, UX
. bubnuorexa [{OK
23 cBoMcTBa U ckopocTsk. [lIkana
https://m.edsoo.ru/ffOccfe0
3J€KTPOMAarHUTHBIX BOJIH
[IpuHUMnIBl paTUOCBS3U U
24 TeneBuaeHus. Pa3Burue cpeacts
cBA3U. Paguonokanus
’5 Konrponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCTpaHEeHNe
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnorexa [JOK
Toueynslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ffO0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
bubmmoreka IIOK
27 oTpaxxeHus ceera. Iloctpoenue
. https://m.edsoo.ru/ffOcd4e0
n300pakeHHH B IUIOCKOM 3epKaie
[Ipenomnenue ceera. [lonHoe
73 BHYTpeHHee oTpaxeHue. IIpenenbHblil bu6muoreka [JOK
YI'oJ1 IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXKEHUS
79 JlabopaTtopHas pabota «3mepenue bubnmnoreka [JOK
IoxKasaTeJis IPETOMIIEHUS CTEKIIA) https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [loctpoenne n3odpaxeHuii B bubnmnorexa [JOK




nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenuueHue JIuH3bI

JlaGopaTopHas paboTta

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanue cBOUCTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. CIoXHBIA COCTaB
1 oenoro ceera. L[Bet. JTabopaTopHas
pabora «HabmroaeHue nucrnepcun
CBETa»
13 Wutepdepennus cera. Audpaxius bubnuoreka [IOK
ceta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspuszanusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS MX 0€30MacHOr0 MPUMEHEHUs
['panu1bl MPUMEHUMOCTH
36 KJIAaCCUYECKOU MexaHuKH. [locTymarsl bubmuoreka [IOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ffOcf862
OTHOCUTEIbHOCTH
OTHOCUTENHHOCTD OJJHOBPEMEHHOCTH.
bu6nmorexa LIOK
37 3ameJieHre BpeMEHH B COKpaIlleHHe
https://m.edsoo.ru/ffOcfad2
JUTUHBI
DHeprusi ¥ UMNYJIbC PENSTUBUCTCKOM
. bubmuoreka [JOK
38 yacTullbl. CBS3b MAacChl C SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHUS TTOKOS
KonrponsHas padora «OnTHKa.
. bubnuotexa [JOK
39 OcHOBBI CIELMATIBHON TEOpUU

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf610




®otonsl. Dopmyna [Inanka. Jueprus

bu6nmmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel16
OTKpBITHE U HCCIICIOBAHNE BuG 10K
HOIMOTEKA
41 otod(dderra. OneITeI A. T.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsl poTorddekra. YpaBHeHue
42 QﬁHmTegl)Ha JI(I:Iq)(i)OTOZ)(l)(geKTa bubmmorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodaddekxra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XMHUUYECKOE NEHCTBHE bubmmorexa LOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnuyeckue ycTpoiicTBa u
MIPAKTUIECKOE TPUMCHCHHE!
44
¢dorosnemenT, GpoTogaTUHK,
coJIHeUHas ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBAaHTOBOU OIITHUKH https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopna no paccesHuro o-4actu bbmmorexa [TOK
pPOpAA 1O p t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
bu6mmoteka IIOK
47 I1 b
OCTYHATEL HOpa https://m.edsoo.ru/ff0dOafa
W3nyuenne u mornomnieHrne GpoTOHOB
48 i I/I}ll'lqe €XO0JIe aTOMa C O H(()ll)"O OBHS bubmmorexa TIOK
P pexoa . 8 P https://m.edsoo.ru/ff0dOafa
SHEPTUU HA ApyTroi. Buabpl ciekTpoB
BoimoBbIe cBoMcTBa YacTHIL. BoTHEBI
. bubnuorexa [IOK
49 ne bporina. KopnyckynsipHo-

BOJTHOBOM nyasin3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8




50

BBIHYXXACHHOC U3JIYUCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna no onpenenenuto cocraBa

PaaOaKTUBHOI'O U3TTYyYCHUSA

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(da-, 6era-, ramma-
n3iydeHus. BiausHue
PaJIMOAaKTUBHOCTH Ha )KUBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIA U O3UTPOHHBIN OeTa-
pacnazn. ['aMma-usiydenue

bubnuoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbIin
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SICPHOM
SHEPTETUKHU

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOTIOIEHUS U
pEerucTpanmu 3JIEMEHTAPHBIX YaCTHI.
Kpyrusiit cton «®yHaaMeHTanbHbIe
B3aUMOJIEUCTBUS. ENUHCTBO
(bu3MUeCKOil KapTUHBI MUPA

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

OTans! Pa3sBUTHUA aCTPOHOMHHU.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3Ha4YE€HHE aCTPOHOMMH. Bup
3BE31HOrO Heba. Co3Be3aus, ApKHe
3BE3/1b], IUIAHETHI, UX BUIUMOE
nsuxeHue. ColnHeuHas cucreMa




56

57

58

59

60

Counuue. ConHeuHass akTUBHOCTD.
Ncrounuk sHepruu CosHua U 3BE3]1

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOM
nocJieIoBaTelbHOCTU. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU U
sBostoniu CoJHIa U 3BE31

Muneunsiii [1yTe — Hama ['anakTuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. I'anaktuku. YépHbie
JBIPBI B SIAPAX TFalakTHK

Bcenennas. Pazberanue ranakTuk.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nyyeHue.
MeraranakTuka

Hepemennsie npobieMbl acCTpOHOMUHT

61

62

63

64

KontponbHas padota «2J1€eMEHTHI
aCTPOHOMUU U acCTPOPU3IUKN»

O6o06uaromuit ypok. Ponb ¢puzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COLIMAIbHON 1
ATUYECKOH chepax NeaTeTbHOCTH
yeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto
($U3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O606maromuit ypok. Poib




(dbuzmveckoit Teopuu B HopMUpPOBaAHUHT
MPECTaBICHUN O (PU3UYECKOI
KapTHHE MHpa

O6o06maromuii ypok. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 Py COBPEMEHHBIX €CTECTBEHHO- !
Hay4YHBIX IIPEJICTaBICHUN O IPUPOLE

66 PesepBHbIil ypok. MaruutHoe noie. |
DneKTpoOMarHuTHasi MHAYKLHS
PesepBubiit ypok. Ontuka. OCHOBBI

67 CHeIMaIbHON TEOpUHU 1
OTHOCHUTEJIBHOCTH
Pesepnsiii ypok. KBanToBas ¢usnka.

68 SHGAEeHTH};I::TpOHOMHH U ! 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d1784
acTpopU3NKH
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

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

JleMOHCTpUpOBaT, Ha NpPUMEpaxX poJib M MecTo (u3MKu B
(hopMUPOBAaHMHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH

moaei

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATIBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JJIEKTPUYECKUN 3apsl — IpU PEUICHUH

¢busnveckux 3a1aq

10.3

10.4

Pacnio3naBath (usmueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYJISIPHO-KUHETHUYECKOW Teopuun
CTpPOCHMsI  BELIeCTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIMHEHHOEe JBUXKEHHE, CBOOOJHOE MaJeHue
T€d, JABWXKEHHE IO OKPY)XHOCTHU, WHEpLUs, B3aUMOJCICTBUE TEN;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe oObéMa Tel TMpU  HarpeBaHUU
(oxJlaXkieHnNn), TEIJIOBOE€ paBHOBECHE, HCIApEeHHe, KOHJEeHcalus,
IJaBJICHUE, KpUCTAJUIM3alMsl, KHUIIEHHE, BIAXHOCTb BO3/yXa,
MOBBIIICHNUE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAY I[apaMeTpaMH COCTOSIHMSI Ta3a B M30Ipoleccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apAaa0B

OnuceiBaTh MEXaHWYECKOE JIBIDKEHUE, WCMOJIb3ys (U3HUECKUe
BEJIMYUHBI: KOOPJMHATA, IMYTh, MEpEMEIIEHNEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Teja, KHWHETHUYeCKas DHEprus,
MOTEHIIMATbHAS JHEpPrHs, MeXaHW4eckas paboTa, MeXaHHUYecKas
MOIIHOCTb; TIPU OMUCAHUH MPABHILHO TPAKTOBATH (DU3MUECKUN CMBICIT
WCTIONB3YEMBIX BEJIWYHH, WX O0O3HAYEHUS W €IWHHUIIBI, HAaXOJHUTh
(hopMyIibl, CBS3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BEINM4YnHaMu

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I WU TEIJIOBLIC




10.6

10.7

10.8

SIBJICHUSI, UCHOJBb3ys (U3MUECKUE BEJIMYMHBI: JIaBJICHHUE Tasa,
TEMIEpaTypa, CPEAHsSsI KHHETUYECKas DJHEPIrHs XaOTHYECKOIo
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJIpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprusi, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOrO0 JCWCTBUSL TEIJIOBOTO JBHUTATENS, IpHU
OMHUCAaHUU MPaBHIILHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIBb3YEMbIX BEJIUYHMH, UX O0O3HAYEHHUS W €AMHHUIbI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETUUUHY C APYTHMHU

BCIIMYHUHaAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
AJIEKTPUYECKUE  SIBICHUS  (IPOIECCHI), HUCMONB3ysd  (pu3mueckue
BEJINYUHBI: ANEKTPUYECKUI 3apsn, JIEKTPUIECKOE 1oJe,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAN, Pa3HOCTh ITOTEHLMAJIOB; IIPU
OMMCAHUU MPABUIBHO TPAKTOBATh (PU3UUYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OO0O3HAYECHUS W EIWHUIBI; YKa3blBaTh (HOPMYIIEI,
CBS3BIBAIOIME JAaHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCIN4YMNHaMn

aHaJIM3UpOBaTh (PU3MUECKUE TMPOLECCHl M SIBJICHHS, HCHOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIBL: 3aKOH BCEMUPHOT0 TArotenus, I, 11
n III 3akonsl HbprOTOHA, 3aKOH COXpaHEHUS MEXAaHWYECKOM SHEPIHH,
3aKOH COXPaHEHUs MMITYJIbCA, IPUHLNII CYNEPIIO3ULUN CUJI, TPUHIUIT
paBHOIIpaBUs  HHEPLUUAIBHBIX CUCTEM  OTCU€Ta;  MOJIECKYJISAPHO-
KMHETUYECKYI0 TCOPUIO CTPOEHUs BEIECTBA, a30BbIE 3aKOHBI, CBA3b
CpPeIHEW KHUHETUYECKOM SHEPrUU TEIUIOBOIO JBHKEHUS MOJEKYN C
aOCOJIIOTHOM TEeMITepaTypoi, MEepBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOTo 3apsaa, 3akoH KynoHa; npu 3TOM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKoe

BBIp@KEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSCHATH OCHOBHBIE MPHUHIMIIBI JIEHCTBUS MalllMH, NPUOOPOB U

TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HUX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KU3HU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIE0BAHUIO0 (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C UCIIOJIB30BAHMEM IPSIMBIX M KOCBEHHBIX U3MEPEHUI; TIPU
5ToM (GopMyIHpOBaTh NpodieMy (3alady) MU THIOTE3y Yy4eOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY U3  MPEIJIOKEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcyiecTBidATh MpsIMBIE W KOCBEHHBbIE HW3MEpPEHMs] (PUIUUECKUX

BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAIbHBIA CIOCO0 U3MEpPEHHS U




HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXAYy (PU3NYECKUMHU BEIMYUHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUecKrX BEIWYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI O

pe3ybTaTaM UCCICI0OBaHNA

CobmromaTe mpaBmiia 0€30MacHOrO0  Tpyda TMPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OSKCIEpHUMEHTa, Yy4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOpPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHple 3aa4d ¢ SIBHO 33JaHHOW (DPU3MYECKOH MOJEIBIO,
UCHOJb3ys (PU3MUECKUE 3aKOHbl M TNPHUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATDH
¢busnveckne BeTUYMHBI U (HOPMYIIBI, HEOOXOIUMBIE i €€ pelieHus,
IIPOBOAUTH PAcU€Thl U OLEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nUecKoil BETUYMHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHSI/IIICCKI/IG SABJICHUS

Hcnonp3oBaTh NpU  pelIEHUMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMM [UIsl TIOMCKA, CTPYKTYpHUPOBAaHMS,
UHTEpIpEeTalMi W NPEACTABICHUS y4eOHOW U HAy4YHO-IOIMYJISIPHOU
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUUYECKH

AHAJIIU3UPOBATD MMOJIYH4aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH HpHUMEpBI BKJIAJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOLIECCOB OKPYXKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTh TeopeTnyeckue 3HaHUSA MO (U3HKE B TMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHnH ¢ pudopamMu
U TEXHUYECKUMH YCTPOMCTBAMM, JMJISI COXpPAHEHHUs 370pOBbI U

CO6JIIO,I[CHI/I}I HOPM 35KOJIOTUYCCKOT'O ITOBCACHHUA B Opr>K8.IOH.[CI>i cpeac

PaGoTtate B rpymnie ¢ BBIINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paCHpPEneNiTh
00S13aHHOCTH U IIJIAHUPOBAaTh JESATENbHOCTh B HECTAHIAPTHBIX
CUTyalusiX, aJ€KBaTHO OLIEHMBATh BKJIAJ KaXJOr0 W3 YYaCTHUKOB

TPYIIIBI B pEeLICHHE pacCMAaTPUBAEMON TPOOIIEMBI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

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

11.1

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH M TE€XHOJIOTHH, B MPAKTUYECKON ACATEIbHOCTH
JFO/IEH, IETTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHUS U3YYEHHBIX (PU3UYECKUX MOJeneil:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, slepHas MOJAEIb aTOMa, HYKIIOHHAs

MO/IEJIb AaTOMHOTO Sipa MPH peIIeHN: (prU3nyecKux 3aaa4y

11.3

114

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOH  (pusuku:
JIEKTPUUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIecTBHE MarHuroB,
ANEKTPOMAarHuTHasE WHAYKLUHWSA, JEHCTBHE MAarHUTHOrO TMOJds Ha
IPOBOJHUK C TOKOM U JBWXKYIIMHCA 3apsl, 3JIEKTPOMarHuTHbIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE pacnpoCTpaHEHUE CBeTa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIIpu3alusl CBeTa, AMCIEPCHUS CBETa, (OTOAIEKTpUUECKUil 3 dexT
(potoaddekt), cBeToBOE HaBleHHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHas U  MCKYCCTBEHHas

PAaAuOaKTUBHOCTDH

OmnuceiBaTh  W3yueHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JIEKTPUIECKYIO MPOBOJAUMOCTD Pa3IMUHBIX
Cpel) U DJIEKTPOMAarHWTHbIE sBJIEHUS (TMPOILECCHI), HCIOJB3YS
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HaNpsOKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHHE,
pazHocTh moteHnmanoB, DJIC, pabota Toka, WHAYKIHS MarHUTHOTO
monsg, cuna Awmmepa, cwia JlopeHlla, WHAYKTUBHOCTh KAaTYIIKH,
SHEpPrus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, MepuoJl M YacToTa
KoJieOaHu# B KoJieOaTeIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJIeOaHUH, boxycHoe
paccTosiHMe W ONTHUYeCKas CHJIa JIMH3BI, MPU OMNUCAHWUU TPABUIBHO
TPAKTOBAaTh (PU3WYECKUH CMBICT HCHOIB3YEeMBIX BEIHYWH, UX
0o003HaYeHMUsI U EOUHMIBI; YyKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

JTaHHYI0 (PU3MYECKYIO BETUYHUHY C APYTUMU BETUYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(bmuqecxne BCJIMUUHBI: CKOPOCTHb JJICKTPOMAIHUTHBIX BOJIH, HJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, SHEPIrusd MU HMIIYJIBC (I)OTOHa, nepruoa
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)I/IBI/II-IGCKI/II\/JI CMBICJT UCITIOJIb3YCMbIX BCJIIMYHH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaTb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMYMHY C APYT'HMHU BCIWYWHAMH, BBIYUCIIATH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢dusnveckue 3aKOHbl M OPUHIUNBL  3akoH OMa,  3aKOHBI
MOCJICOBATEIBHOTO M TApajlIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J€KTPOMarHUTHOM WHAYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJOMJICHUS  CBETa, YypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXpaHEHUS
UMITyJIbCA, 3aKOH COXPAaHCHHUsS DSJEKTPHUECKOTO 3apsia, 3aKoH
COXpPaHEHHUsT  MacCOBOIO  YHCJA, IOCTYynaTtel  bopa, 3akoH
palMOAaKTUBHOIO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpanu1IBI, 006J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HAIpaBJICHUC BCKTOpPAa HWHAYKIWKW MArdHuTHOIO II0JIA

MIpOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pPKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIIET0BAHUI0 (PU3NYECKUX SIBICHUN U
MPOLIECCOB C MCIIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA; TPU
sToM (opmyaupoBaTh MpoOiemMy (3a7ady) W THUIIOTE3Y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TIPEIIIOKEHHOTO

O60py,£[0BaHI/I$I, MPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

11.10

11.11

OCYIHCCTBJ'ISITB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTUMAbHBIH CIIOCO0 HU3MCPCHHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHWH; TMpPU OITOM KOHCTPYHMPOBAaThb YCTAHOBKY,
(¢uKkcupoBaTh pe3yJbTaThl IMOTYYEHHOH 3aBUCHUMOCTH (PU3NYECKUX
BEJIMYUH B BUJE TaOnMIl U TpaduKOB, JeNaTh BBIBOBI IO PE3yJIbTaTaM

HUCCICIOBaHUA

11.12

CobmionaTe mpaBuia 0Oe30macHOro Tpyna HpH  MPOBEIECHUHU




WCCIeOBaHUNH B paMKax ydeOHOTO JKCHepUMeHTa, Yy4eOHO-
HCCIIEN0BATEIbCKON U MPOEKTHOW AEATEIbHOCTU C MCIOJIb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U J1aOOPaTOPHOTO 000PYI0BaAHUSA

11.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCTOJB3ysl (PU3MYECKUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHajIm3a
yCIOBHS  3a/laud  BBIOMpaTh  (PU3MUECKYIHO MOJECb, BBIICIATH
¢bu3nueckre BENIWYUHBI B (HOPMYIIBI, HEOOXOUMBIC ISl €€ pelICHHS,
MIPOBOJIUTH PACUYETHI U OLICHUBATH PEAIbHOCTH MOJIyYEHHOTO 3HAYCHHS

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SIBJICHUA

Hcnonp3oBaTe MNpU  peLICHUMM YY4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalMM W NPEJACTABICHUS y4yeOHOW U HAy4YHO-IOIMYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX UCTOUYHUKOB; KPUTHUUYECKH

AHAJIM3UPOBATD MMOJIYIaCMYIO I/IH(bOpMaI_II/IIO
OOBACHATH IIPUHIUIIBI HeﬁCTBHH MallllH, HpI/I60p0B U TCXHHYCCKHX

YCTPOWCTB; pa3inyaTh YCIOBUS WX O€30MMaCHOTO HCIIOIh30BaHUS B

OBCETHEBHON KU3HU

11.17

[IpuBonuTE HpHUMEpHl BKJIala POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIErO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HU 17151 o0ecriedeHns 6e30MacHOCTH Ipu o0palleHuy ¢ pudopamu
U TEXHUYECKUMH YCTPOMCTBaMM, JJSI COXpPaHEHUs 370pOBbI U

COOIIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJCHHUS B OKpY Karollel cpefie

PaGorarp B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUTaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeaessTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTaHAAPTHBIX
CUTyalUsX, AaJEKBATHO OLIEHMBAThb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

TPYIIIBI B pELIEHUE paccMaTprUBaeMoil MpooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon Koxa npoBepsiemoro

pasaeiia 3JIEMECHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHU A

1.1

1.2

®uzuka — Hayka o npupoae. Hayunbie
METO/Ibl TIO3HAHUS OKpY»Karomiero mupa. Poib
JKCIIEPUMEHTa M TEOpUH B  Ipoliecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3mKke

MopenupoBanue (U3MUECKUX SBICHUH W
nporeccoB. Hayunble runote3sl. dusznueckue
3aKOHBI U Teopuu. ['paHUIIBI TPUMEHUMOCTH
(busznueckux 3aKOHOB. [puHnmn
cooTBeTcTBUs. Ponp m Mecto ¢u3uku B
(GbopMUpPOBaHMM  COBPEMEHHOH  Hay4YHOMU
KapTUHBI MHpa, B MPaKTUYECKON

JIeSTEILHOCTH JTI0AeH

MEXAHHWKA

2.1

##HPartH#KIHEMATUKA

Mexanngeckoe JABUXKCHUC. OTHOCUTENLHOCTh
MCXaHHUYCCKOIo JIBUKCHUSI. Cucrema orcuéra.

Tpaexropus

[lepemenienue, cKOpocTh (CpeaHsisi CKOPOCTb,
MIHOBEHHass  CKOpOCTb) M YCKOpEHHue
MaTepUaIbHOM TOUYKH, UX IMPOEKIMH Ha OCH
CUCTEMBI KOOpAMHAT. Crnoxenue

MIEpEMENICHUH U CII0)KEHNE CKOPOCTEN

PaBrOMepHOE U PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBWKEHUE. I'paduku
3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u repeMeiecHus

MaTepUaIbHOU TOUKHU OT BpEMEHU




2.2

2.1.5

2.1.6

CBoOopaHoe masienne. Y cCKopeHue CBOOOTHOTO

IagacHus

KpuBonnueliHoe nBuxeHHe. PaBHOMepHOE
JIBUKCHHE  MaTepUaJbHOM  TOYKM  IIO
OKPY’>KHOCTH. YTIIOBass CKOPOCTb, JIMHEHHAsA
CKOpPOCTb. Ilepuon u 4acToTa.

LlenTpOoCTpeMHTEIFHOE YCKOPEHHE

TexHuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHUE CHApsAIOB, LENHBIE W PEMEHHBIE
neperayu

[IpakTueckue paboTHI. N3mepenune
MIHOBEHHOH CKOPOCTH. Hccnenosanue
COOTHOILUEHUSI MEXIY IMYyTSIMHU, MPOUIEHHBIMU
TEJIOM  3a  IIOCJIENOBAaTEIbHBIE  paBHBIC
IIPOMEKYTKH BPEMEHH TP PABHOYCKOPEHHOM
JBUKCHUM C HAa4aJlbHOM CKOPOCTBIO, PaBHOU
HyJ10. MI3ydeHne NBUKEHUs LIapUKa B BA3KOU
xuakoctu.  M3ydeHwe — IBWKEHUs — Tena,

OpOILIEHHOT0 TOPU30HTAIBHO

#HPari## IMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH Herorona. HMHepruanbHbie

CHUCTEMBI OTCUETA

222

223

Macca tena. Cuna. IIpuHnun cynepno3unuu

CHUJI

Bropoii 3akoH HproToHa 11 MarepuanbHOU
TOYKM B HWHEPLMAJIBHOW CHUCTEME OTCUYETA
(UCO). Tperuii 3akon HploToHa ma

MaTCpHUaJIbHBIX TOUCK

224

2.2.5

3akoH BCEMHUPHOI'O TATOTCHUS. Cua TSHKeCTH.

IlepBas kocMuueckast ckopocTs. Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHuUs
CKOJBXKEHUS M  CWIa TPEHHA  IOKOS.

Koaddunment tpenus. Cuna cOnpoTUBICHHUS




IIpH ABMXKCHUU TEJIa B d)KUAKOCTH HUJIM I'a3€

227

2.2.8

229

IlocTynaTtenbHOE M BpalaTeIbHOE JBUKCHHE
a0COFOTHO TBEPIOTO Tema

MOMEHT CuJIbl OTHOCUTEIBHO OCH BPALLECHUS.
[Inedo cunbl. YcnoBus paBHOBeCUs TBEPIAOTO
tena B UCO

TexHudyeckue  yCTpPOMCTBA:  MOJMIIUIIHUKY,

JABMXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuyeckue pabotel. M3yueHue ABMKEHUS
Opycka 10 HAaKIOHHOH IUIOCKOCTH IIOA
JeicTBUEM HECKOJbKUX cuil. MccnenoBanue
3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX
B JeopMHpPYyeMOH TNpyKUHE U PE3UHOBOM
oOpasue, OT BEJMYMHBI HUX JepopMaLuu.
HccnenoBanue ycioBuii paBHOBECHS TBEPIOTO

TCJa, UMCIOIICTO OChb BPalllCHUA

2.3

#HH#Par#H#3AKOHBI COXPAHEHIA B MEXAHUKE

I/IMHYJ'ILC MaTepHaﬂLHOﬁ TOYKH, CHUCTCMBI

23.1 MaTepuaJgbHBIX ToueK. MMmynbc cuiasl u
N3MEHEHHE UMITYJIbCa Tella
539 3akoH coxpa”enuss umnyiasca B HCO.
o PeakTnBHOE IBIKEHIE
233 PaGora cubl
234 MomHOCTb CUJIBI
535 Kunernueckas sHeprus MaTepuanbHON TOUKH.
o TeopeMa 0 KNHETHYECKOW YHEPTUA
[Torenmmaneuast sHeprus. [loTeHnumanbHas
236 SHEprus yIpyro nepopMHUpOBaHHON
o npyxuHbl. [loTeHuuanbHas dSHeprus Tesa
BOJIM3M OBEPXHOCTHU 3eMIIU
[loTeHuManpHple ¥ HENOTEHLUAIbHBIE CHUIIBI.
537 CBs3p pabOThl HEMOTEHLUHUAIbHBIX CHI C

N3MCHCHUCM MEXaHUYEeCKOMH SHCpPTUun

CHCTEMBI TECII. 3akoH COXpPaHCHUA




MEXaHUYECKOU SHEPTUU

2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHHYeckue ycTpoWCTBA: IBUKEHHE PAKET,
o BOJOMET, KOIEP, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
5310 CKOpPOCTEM Tel IpU HEYNpPyroM yzaape.

UccnenoBanme cBsizu  pabOTbl  CHIIBI  C

H3MEHCHHEM MEXaHUYeCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

3.1

##H#Par###OCHOBbBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHOBHBIE MOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BbpoyHoBckoe
newkenue. uddysus. Xapakrep IBHOKEHUS U

B3aHMOHeﬁCTBHH 4aCTul BCIICCTBA

Mopgenu CTpoeHus Ta30B, KUIAKOCTEH W
TBEPABIX TeN W OOBICHEHHE  CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJeIIei

Macca wmonekyn. KonmnuectBo BeliecTsa.
[TocTostHuass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Lienscus

Mopnens  uaeanpHoro  raza.  OcCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM

TEOpHUU HI€aJIBHOIO ra3a
AGcomtoTHas TemrepaTypa Kak Mepa cpeaHei
KMHETUYECKOW 3HEPIUU TEIIOBOTO JBUKCHHUS
yactul rasa. [llkana remneparyp KensBrna

VpaBuenune Kianelipona — MeHzeneesa.

3akoH /lanbToHA

I'a30BBIC 3aKOHBI. I/ISOHpOI_ICCCBI B NACAJIbHOM
ra3c¢ C IOCTOAHHBIM KOJIMYCCTBOM BC€HICCTBA:

U30TEepMa, U30X0pa, H300apa

Texnuueckue YCTpOMCTBA: TEPMOMETD,

OGapometp




3.2

3.1.10

3.2.1

322

[Ipaktrueckue paboTel. M3MepeHue wmacchl
BO3JyXa B KJIaCCHOM KoMmHare. MccnenoBanue
3aBUCUMOCTH MEXIY NapaMeTpaMH COCTOSHUS

pa3peREHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepMmoauHaMmuueckass cucrema. BHyTpeHH:A
JHEprusi TEPMOJUHAMMYECKOH CUCTEMBI H

Ccnoco0bl €€ U3MEHEHUS

KomuuectBo Temnotsl u pabora. BayrpenHss

QHCPIruAaA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

3.23

Buael Temonepenayu: TEMJIONPOBOJAHOCTD,
KOHBEKLHUS, M3IydyeHue. TertoéMKOCTh Tena.
YienpHass TemI0EMKOCTH BellecTBa. Pacdér

KOJIMYCCTBA TCIIOTHI IIPH TCILIOIICpEaAaAIC

324

3.2.5

3.2.6

[TepBriii 3akoH TepMoauHaMuku. [IpumeHeHue
[IEpPBOTO 3aKOHa  TEPMOJMHAMUKHU K
n3onpoueccam. I'paguueckass UHTEpIIpeTaLUs

paboThI Taza

TenmoBbie MammHbl. [IpuHIMIBL OElCTBUSA
TeIUIOBbIX MammH. [IpeoOpazoBanus sHEpruu
B TemwioBbix MamuHax. KoaddunueHt
nonesHoro  nedctBus  (mamee —  KIIM)

terioBoid MamuHebl. [{ukin Kapuo u ero KII/]

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mpolrieccoB B MPUPOJIE.
TermoBwie JIBUTATEITH. JKOJIOTHYECKHE

HpOGJIeMLI TCIITIOOHCPICTUKHA

3.2.7

Texnuueckue YCTPOMCTBA: JBUTaTElb
BHYTPEHHETO Cropanus, OBITOBOM

XOJIOAWJIBHHUK, KOHAUTTUOHCD

3.2.8

[IpakTuueckue padotsl. U3mepenue ynenbHOM

TEIUIOEMKOCTH

33

#HH#Par### AT PEI’ATHBIE COCTOSAHIMA BEIIECBA. ®A30BBIE

INEPEXO/bI




4.1

3.3.1

332

[TapoobpazoBanue u KoHAeHcalus. Mcnaperue
u KUIICHHUE. VY nenbHas TEIUI0Ta
napooOpazoBaHusi. 3aBUCUMOCTh TeMIIEPATYPhI

KHIICHHUA OT JaBJICHUSA

AOcCo0THAsT W OTHOCUTEIbHAs BIIAXKHOCTH

BO3Ayxa. HachlllleHHBIN nap

333
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Teépnoe TeJIo. Kpucrannueckue u
amMopdHbie Tena. AHU3OTPONHUS  CBOWCTB
KpPHUCTAJJIOB. Kunxue KPUCTAJLIBL.

CoBpemeHHbIE MaTeprallbl

[InaBneHne u KpucTayuM3auus. Y JenbHas

TCILJIOTA I1JIaBJICHHUA. CY6JII/IMaI_II/I$I

3.35

3.3.6

ypaBHCHI/Ie TEII0BOro OajaHca

TexHudyeckue yCTpOMCTBA: THUTPOMETp U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOIMH
IIOJIy4YEHUSI COBPEMEHHBIX MaTEpPHAJIOB, B TOM

YUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTHHN

3.3.7

4.1.1

[IpaxTrueckue paboTHI. N3mepenue

BJIA)KHOCTH BO3JyXa

DJIEKTPOAMHAMUKA
###HPar#t##OJIEKTPOCTATUKA

Onektpuzanys Ten. DeKTpudeckui 3apsi. JBa

BUJIa DJICKTPUICCKHUX 3apA/10B

[IpoBoaHUKH, JUBJIEKTPUKH u

MOJYIIPOBOAHUKHU

4.13

3akoH COXPAHCHUSA JICKTPUICCKOT'O 3apdaa

4.14

Bsaumonericteue 3apsinoB. 3akoH Kynona

DneKTpuyeckoe noJie. Hanps>xéanocts
3JIEKTPUYECKOIO TIOJIAL. [TpuHIHN
cyneprnosunuu.  JIMuHMM  HaNpsKEHHOCTH

OJICKTPHUYCCKOI'O ITOJIA

PaGora cumim  ANEKTPOCTATUYECKOTO  TOJIS.

Ilorenuuan. Pa3HocTh MOTEHIINAIOB

HpOBOI[HI/IKI/I U JUSJICKTPUKU B IMOCTOAHHOM




4.2

JJeKTpuyeckoM  mone.  Jlundnekrpuyeckas

IIPOHULIAEMOCTh
DNEeKTPOEMKOCTb. Konpnencarop.
4.1.8 DNIEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATOopA.
DHeprus 3apsHKEHHOI0 KOHAEHCcaTopa
TexHuueckue  ycTpONCTBA:  AJIEKTPOCKOII,
419 3JEKTPOMETP, DJIEKTPOCTaTHYECKash 3alluTa,
o 3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHJIIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
R IIpakTuueckue paboTHI. H3zmepenne

ANIEKTPOEMKOCTH KOH/ICHCATOPA

###HPar###I1I0CTOSIHHBIA DJIEKTPUYECKHWM TOK. TOKH B

PA3JIMYHBIX CPEJJAX

Ycaopus CyHICCTBOBAaHUA IIOCTOSAHHOI'O

4.2.1 3JEKTpUYECKOro Toka. Mcrounuku Toka. Cuna
ToKa. [locTosIHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma a1 ygacTka 1enu
423 DNEeKTPUUECKOE CONPOTUBJIECHUE. Y IETbHOE
o CONPOTHUBIICHUE BEILIECTBA
404 [TocnenoBarensHoe, napajieJbHOe,
o CMEIIaHHOE COEITMHEHUE MTPOBOTHUKOB
Pabota snexTpudeckoro Toka. 3akoH Jlxoyns
4.2.5
— Jlenua
4.2.6 MoMIHOCTb 31EKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (mamee — IJC) u
427 BHYTPEHHEE CONPOTUBIIEHHE HUCTOYHUKA TOKAa.
o 3akoH Oma i1  TOJNHOM  (3aMKHYTOI)
anexTpudeckoi nenu. Kopotkoe 3ambikaHue
DNeKTpOHHAas MIPOBOIMMOCTD TBEPABIX
498 METa/UIOB.  3aBUCHUMOCTH  CONPOTHUBIICHHS
o METaJUIOB oT TeMIIepaTyphbl.
CBepXIpoBOANMOCTh
42.9 DJIeKTpUYecKuid TOK B BakyyMme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB




4.2.10

[TonynpoBoaanku. CoOCTBEHHAS U TPUMECHAS
MPOBOIUMOCTh TOJYIMPOBOIHUKOB. (CBOWCTBa

p-n nepexona. [TonynpoBoaHHKOBBIE TPUOOPHI

4.2.11

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JUCCOLIALHS.

DIIEKTPOJIN3

4.2.12

4.2.13

4.2.14

11 KJIACC

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOSITeIbHBIE U HECAMOCTOSITEIIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSITENBHOTO

paspsaa. Monnus. [1nasma

Texuuueckue YCTPOMCTBA: aMIiepmerp,
BOJITMETP,  pEOCTAaT, HMCTOYHHUKH  TOKa,
3JIEKTPOHATPEBATEIILHBIC npuOopsI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
CONPOTHUBIICHNU, BaKyyMHBIN JMO/L,
TEPMHUCTOPHI u (doTope3nucTopsl,

HOJIprOBOIIHI/IKOBI)If/'I Auona, raJlbBaHUKa

[IpakTnueckue paloThI. N3zyuenne
CMEILIAaHHOTO COEIMHEHUS PE3UCTOPOB.

W3smepenne 3OJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro conpotusienus. Habmonenue

QJICKTPOJIMN3a

Kon Koanposepsiemoro

pasaeiia 3JIEMEHTA

IIpoBepsiemble 3JIeMEHTBI COAEPKAHUS

4 SJIEKTPOAMMHAMUKA
###Par#t##MATHUTHOE TTIOJIE. DJIEKTPOMAT'HUTHAA MHAYKIUA
IlocTtosnnple MarHuThbl. B3aumoneiicTBHe
431 MOCTOSIHHBIX MarHUTOB
4.3 MaruuTtHOe Tmoje. BekTop MarauTHOM
132 uHayKuud.  [lpuHnun — cynepro3uiuu.

Jluanm MarautHOM uWHAyKuuu. Kaptuna

JUHUMA  MAarHuTHOM  MHAYKUMHU  TOJIA




IIOCTOSHHBIX MaroHuToB

MaruuTHOe T10J€ MPOBOJHUKA C TOKOM.
KaptuHa nuHUI 10 JUIMHHOTO MPSIMOTO

IIPpOBOAHHMKA M 3aMKHYTOI'0O KOJIBLEBOI'O

4.3.3 MPOBOJIHMKA, KAaTyHIKU C TOKOM. OmbIT
Opcrena. BzanmoielicTBre MPOBOJHUKOB C
TOKOM
434 Cuiia Amriepa, €€ MOJyJIb M HallpaBJICHUE
Cuuiia JlopeHia, €€ MOJTyJib U HalpaBJICHHE.
JIBrokeHue  3apsDKEHHOM — 4acTUIbl B
435 OHOPOJIHOM MArHMTHOM mone. PaGora
cuiibl JIopeHia
4.3.6 SIBneHue ANeKTPOMArHUTHON UHAYKIIUU
4.3.7 [ToTok BeKTOpa MAarHUTHON MHIYKLIMU
O/1C nnaykuuu. 3aKoH 3JIEKTPOMarHUTHOM
4.3.8 nHnykuuu dapanes
BuxpeBoe snextpuueckoe mnone. IC
WHIYKIIMA B TIPOBOJIHUKE, JBIKYIIEMCS
439 MOCTYTATEIbHO B OAHOPOJAHOM MarHUTHOM
oJie
4.3.10 [IpaBuso Jlenia
NuayKTUBHOCTH. fIBIEHME CAaMOMHAYKIWH.
4.3.11 OJ1C camouHayKuuu
DHeprusi MarHUTHOTO TOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 DJEeKTPOMAarHUTHOE I10JI€
TexHuueckue  yCTpOMCTBA:  MOCTOSIHHBIE
MAarHHTEHI, AJIEKTPOMATHHUTHI,
4.3.14
3JEKTPOBUTATEb, YCKOPHUTENH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpakTnueckue paboThL. N3yuenne
4315 MarHUTHOTO TOJIsi KaTyIIKd C TOKOM.

HUccnenosanne aOeliCTBUS  ITOCTOSHHOI'O

Mar"HuTa Ha paMKy ¢ TokoM. MccnenoBanue




SABJICHUS 3J'ICKTp0MaFHI/ITHOI71 HHAYKIOUHA

KOJIEBAHMA 1 BOJIHBI

5.1

#H#H#Pari#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

KonebarensHass cucrema. CBoOOmHBIE
konebanus. [apmoHMueckue KojeOaHus.
[lepuion, dacrtora, amiukryga u (asa

KOJIeOaHuM

[IpyxuHHBIH MasTHUK. MaTeMaTH4ecKuu

MasaATHHK

VYpaBHEHHE TapMOHHUYECKHX KOJeOaHUH.
Kunematuueckoe u JTUHAMHAYECKOE

OIMCAHUE KONeOaTEIbHOr0 IBUKEHUS

[IpeBpamenue SHEPIrUH pu
TapMOHHYECKUX  KOJeOaHUsIX. CBsi3b
aAMIUTUTYIbI KoJieOaHu HUCXOIHOMN
BEJIMUMHBI C aMIUTUTyJaMH KoyiebaHHil e

CKOPOCTH M YCKOpPEHUs

Konebarenbusiit  koHTYp.  CBOOOAHBIE
JJIEKTPOMAarHUTHBIE KoJsiebaHus B
UAeadbHOM  KOJICOATEJIBHOM  KOHTYpE.
AHanoruss MeXIy MEXaHWYECKHUMU U
3EKTPOMArHUTHBIMU KOJIeOaHUSMHU.

®opmyna TomcoHa

3akoH COXPAaHCHU DHEPTUU B HUJACAJIBHOM

KoJe0aTeIbHOM KOHTYpe

BoinyxeHHbIE MEXaHUUYECKHEe KojeOaHusl.
Pe3onanc. Pe3onancunas KpHuBasl.
BoeinyxneHHbie AJIEKTPOMAarHUTHBIE

KoJIeOanus.

[lepemennbiii  Tok.  CHHYyCOUJAJIBbHBIN

HepeMeHHBIfI TOK.

MomHoCTb MePEMEHHOT0 TOKa.
AMIUTMTYIHOE W JACHCTBYIOIEE 3HAYEHUE

CHJIbI TOKA U HAITPAKCHUSA




5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IponsBoacTBo, nmepemaayua
U NoTpeOleHuE 3JIEKTPUUYECKONH 3HEPIUU.
DKOJIOTMYECKUE PUCKHU MPU MPOU3BOJCTBE
JIIEKTPUYECKON JHEPIuu. Kynerypa
WCIIOJIb30BAHUS 3JIEKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

Texnuueckue ycTpoiicTBa: celicmorpad,
ANEKTPHICCKHIHA 3BOHOK, JIMHUN

QJICKTpoIepcaavd

ITpaktiueckue pabotsl. MccnenoBanue
3aBUCUMOCTH IEepuojJia MaJlblX KoseOaHui
rpy3a Ha HUTHU OT JUIMHBI HUTU U MAaccChbl
rpy3a. MccienoBanue nepeMeHHOro TOKa B
Leny W3 IOCJIEJOBAaTEIbHO COEINHEHHBIX

KOHACHCATOPA, KaTYHIKHU U pE3UCTOPa

5.2

#HH#HParH#MEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. llepuoa.  CkopocTtb
pacmpocTpaHeHUss ¥ JJIMHA  BOJIHBI.

HonepeqHLIe " IpOJO0JIbHBIC BOJIHBI

522
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###Par### Vntepdepenuus u audpaxus
MEXaHUYECKUX BOJH
3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

Beicota Tona. Tem0p 3ByKa

5.2.4

5.2.5

ONEeKTPOMarHUTHHIE  BOJHBL. Y CIIOBHS
W3JIy4eHUsI  JJEKTPOMArHUTHBIX  BOJIH.
B3anmHuas opueHrtanus Bextopos E, B u v

B 3HCKTpOMaFHPITHOI>'I BOJIHE B BAKyyM€

CBoiicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHE, IPEIIOMIIEHNE, NOJsIpU3aLus,
mudpakius, uHTepheperuus. CKOpocTh

QJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[lIxana 3JIEKTPOMArHUTHBIX BOJIH.
HpI/IMCHCHI/Ie 9JICKTPOMAaruuTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpyuHUOUIIBI PaTUOCBS3U W TEIICBUICHHS.
Panunonokanms. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKpY KarolIei cpebl

5.2.8

TexHu4eckue yCTpOWCTBA: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, yJIBTpa3ByKOBas
JUAarHOCTUKa B TEXHUKE M MEJHULIMHE,
pamap,  paauONpPUEMHHUK,  TEJIEBU30D,

anTeHHa, tenedon, CBU-neup

5.3

H#HPariH#OIITUKA

5.3.1

532

[IpsMonuHeiHOE pacmpocTpaHEHUE CBETa
B OJIHOpOJHOM cpene. Jlyu cBera

OtpaxkeHue cBeTa. 3aKOHBI OTPAXKECHUS
ceta. [loctpoenne M300pakeHuii B TIOCKOM

3epKase

5.33

[Ipenomiienne cBera. 3aKOHBI TPETOMIICHUS
CBeTa. AOCOITIOTHBIHN IOKAa3aTelb

MPEIOMIICHUS

534

Iomxoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHbIl yros IMOJHOTO BHYTPEHHEIO

OTpaXKCHUMA

5.35

5.3.6

5.3.7

5.3.8

Hucnepcust cBera. CHOXHBIA  COCTaB

Oenoro cBera. L{Bet

Coluparoniue M pPacCceMBAIONINE JIMH3BI.
Tonkass nuH3a. DOKYCHOE paACCTOSHUE H
OIITHUYECCKAas cuiia TOHKOU JIMH3BI.
[Toctpoenne n300pakeHn B COOMPArOIINX
W paccenMBalommx JuH3ax. Dopmyna
TOHKOW JMH3bI. YBEIUYEHHUE, J1aBaeMoe

JINMH30M

HpCI[CJ'IBI MNPUMCHUMOCTU FCOMCTpH‘-ICCKOﬁ

OIITUKH

WNnrepdepenniuss  cBera.  KorepeHTHbIE
HACTOYHHKU. YcnoBus HaOII0ACHUS
MaKCHMYMOB u MUHUMYMOB B

UHTep(PEPEeHIIMOHHONW KapTHHE OT JBYX




CI/IH(baSHBIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakuus  ceera.  JludpakuuoHHas

peméTka. YcnoBue HAOMIOJICHUS TJIABHBIX

5.3.9 MaKCUMYMOB npu aJeHun
MOHOXPOMATHYECKOTO cBeTa Ha
TUGPaKIUOHHYIO PEHIETKY
5.3.10 [Tonapuzanus cBera
TexHuueckue yCTpPOMCTBA: OYKH, JIyIa,
¢doToanmapar, NPOSKIUOHHBIA amnmapar,
5.3.11 MUKPOCKOTI, TEJIECKOII, BOJIOKOHHAS
OTTHKA, nudpakIOHHAS peméTka,
TOJISIPOU T
IIpakTrueckue paboTHI. H3mepenue
5310 nokasarenst npenomienus. MccnenoBanue

CBOWCTB  HW300paXeHW B  JIMH3AX.

Hab6mronenue qucnepcuu cBeta

7.1

BJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panunpl IPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKH. [TocTtynatet TEOPUH
OTHOCHUTEIIBHOCTHU: WHBAPUAHTHOCTH
MOAYJNA CKOPOCTH CBE€Ta B BaKyyMe,

NPUHOHUII OTHOCUTCIIBHOCTU OUHIITEHA

6.2

OTHOCUTENBHOCTh OITHOBPEMCHHOCTH.
BaMCJIJ'IeHI/Ie BpEMCHU W  COKpalICHUC

JUINHBI

6.3

3Hepr1/1;1 " UMITYJIbC CBO60I[HOI71 JaCTUIIbI

6.4

CBs3p Macchl C DHEPrHEH W HMMIYJIbCOM
CBOOOJHOW YacTHUIbl. OHEpPrus MOKOs

CcBOOOIHON Y4aCTHUIIEI

KBAHTOBAS ®U3MKA

#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Popmyna [Inanka cBsi3u SHEPrUU
¢doroHa ¢ ero uactoTod. OHeprus u

UMITYJThC (POTOHA




OTtkpeiTHE U uccaeaoBanue GoTtodddekra.

OmBITEI AT. Croerona. 3aKOHEBI

dhoTodrddekra

YpaBHeHue OUHIITENHA st

dotorddekra. «Kpacnas TpaHUIA»

dhoTorddekra

7.1.4

Hasnenue ceera. OnbiTel [1.H. JIeOGenena

7.1.5

XUMHYECKOE IEHCTBUE CBETA

7.1.6

TexHuueckne yCTpOWCTBa: (OTOIIEMEHT,
¢doromaTuuk, COJTHEYHasI Oarapes,

CBETOIUO/I

7.2

7.3

7.2.1

7.2.2

7.2.3

CTPOEHUE ATOMA

Mopens atoma Tomcona. OnbITEI
Pezepdopaa o uccieqoBaHu0 CTPOCHUS

aToMa. HJIaHCTapHaFI MOJCJIb aTOMAa

[Toctynater bopa. N3nyuenue u
noryiomeHue (GOTOHOB TpU  Hepexoje
aToMa C OJHOTO YpOBHSA DJHEPIMM Ha
npyroi. Buns! ciektpoB. CnekTp ypoBHER

SHEPrUH aToMa BOJIOPOIa

BomnHoBEIe cBoiicTBa 4dactui. BoJHBI e
bponns. KopnyckynspHo-BOIHOBOMI
nyanusM. Judpakuus 3IE€KTpOHOB Ha

Kpucrajuiax

7.2.4

CrooHTanHOE U BBIHYKICHHOC H3JIYUCHHUC.

YcTpoicTBO U MPUHLIKIT pabOTHI Jiazepa

7.2.5

TexHuueckue yCTpOMCTBA: CIEKTPaIbHbIN
aHaJIu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

7.2.6

[Ipaktuyeckne  pabotel.  HaGmioneHue

JMHENYaTOro CreKkTpa

ATOMHOE AJ1PO

7.3.1

Meroasl HaAOMIOACHHUS W  PETHCTPALUH

OJICMCHTAPHBIX YaCTUI]




7.3.2

OTKpBITHE  PAAMOAKTUBHOCTH.  OIBITHI
Pesepdpopna mo ompeneneHuio cocraBa
panuoakTuBHOrO  m3nmydeHus. CBoiicTBa
anb(da-, OeTa-, TaMMa-u3ryueHus. BriusHue

PaaAuOaKTUBHOCTH HaA KUBBIC OPraHU3MBbI

7.3.3

7.3.4

OTKppITHE  TOPOTOHA U HEWUTpPOHA.
Hyxnonnas monmens sigpa ['eiizenbepra —
NBanenko. 3apsan sgapa. MaccoBoe 4HCIO

sapa. M3oronsl

Anbda-pacna. DNEKTPOHHBIH "
MO3UTPOHHBIH  Oera-pacman.  [amma-
U3JTyYCHHE. 3akOH  paJMOaKTHBHOI'O

paciaga

7.3.5

7.3.6

7.3.7

OHeprus CBA3M HYKJIOHOB B  sjpe.
SAnepusie cuibl. Jlepekt Macchl siapa
SAnepuble peakuuu. JleneHwe u CHUHTE3
sanep

SnepHsiii peaxrop. TepmosinepHbIit
cuHte3. [IpoGneMbl M  HEPCHEKTHBBI
SIIEPHOM  DHEPIreTUKU.  DKOJIOTMYecKHe

ACIICKTHI HI[GpHOfI SHEPTCTUKHU

7.3.8

OnemeHTapHple  yacTHlbl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAJIbHBIE

B3aUMOACUCTBUS

7.3.9

TexHudeckue  yCTpOMCTBA:  JO3UMETD,
Kamepa BwuibcoHa, sAnepHBIl  peakTop,

aroMHas obomOa

7.3.10

IIpaktuyeckue pabotel. HccnenoBanue
TPEKOB YacCTHUI (mo TOTOBBIM

¢dororpadusm)

8.1

OJIEMEHTBI ACTPOOU3NKHN

Bun 3B&é3maHoro neba. CosBesnus, spKue

3BéSIILI, IIJ1aHCTHI, UX BUAUMOC NBUKCHUC

8.2

Conueu”as cucreMa. IlmaHeTsl 3€MHOM




TPYIIIIBI. IInaHETBI-THTAHTHI u nux
CIIYTHUKH, KAPJIHUKOBBLIC IIAHCTHI. Margie

Testa CoMHEYHOH CUCTEMBI

8.3

8.4

8.5

8.6

8.7

Connne, ¢otochepa wu  armocdepa.

ConHeyHast akTUBHOCTb
Nctounuk sHeprun CosHua u 3B€371

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJHlyc, TEeMIIepaTypa,
ux B3aUMOCBSI3b. Hunarpamma
«CHEKTpaNbHBII  KJIACC — CBETHMOCTHY.
3BE3apl  IVIABHOM  I1OCJIEIOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIA

3BE37] TTIaBHOM IOCICA0BATECILHOCTH

#HPar###BuyTpenHee  CTpoeHUE  3BE3N.
CoBpemeHHbIe IIPEICTABIICHUS 0
MPOUCXOXKIACHNH W 3Boimonu ConHua M

3BE3. DTanbl )KU3HU 3BE3]I

Mneunsii  Ilyre — Hama [anakrtuka.
ChnupanbHasgs  cTpykTypa [ amakTukwy,
pacupenenenue 3BE3N, Trasa W [BUIH.
Ilonoxxenne wn pBuxenne ConHua B
lanaktuke. [lmockas u  cdepuueckas

noacucTemsl I ajJakTuKu

8.8

8.9

8.10

Tumel ramakTtuk. Pagmoramaktukn u

KBazapbl. YEpHBIE ABIPHI B SAPAX TATAKTHK

Bcenennas.  Pacmupenune  BceneHHOM.
3akon Xab0ma. PasOeranme rajgakTHK.
Bo3pact u pamuyc BcenenHoil, Teopus
bosbmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PennkroBoe nzinyuenue
Macmrabnass ~ cTpykTypa  BceneHHOM.
Meraranaktuka. Hepeménusie npoGiiemsl

aCTPOHOMHH




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka. 10 knacc. Msxuies I'.4., bByxosues b.b., Corckuit H.H.; nox
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iiectBo «M31aTenscTBO
«IIpocsemenue»

» Ousuka. 11 knacc. Makumes I'.41., byxosues b.b., Hapyrun B.M.; nox
penakiueit [TapdpentoeBoii H.A. AkuimonepHoe o61ecTBo «M3maTenscTBo

((HpOCBGHIGHHG»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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