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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboyeil MmporpaMMbl BOCIHUTAHHS H
KOHLIETIIIUUA TIpernoJilaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu denepannu, pEATU3YIOIINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydawomuxcs 10-11 kmaccoB mpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxojaa. IIporpamma no ¢usuke coorBeTcTBYyeT TpeboBaHusim ®I'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramMu. B Hel
OIPENENAIOTCS OCHOBHBIE LM M3Y4YEHHs] (U3UKHU HAa YPOBHE CPEIHEro OOIIEro
o0Opa30oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKU: JIUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no Gpu3rKe BKIIOYALT:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHMSI Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YIbTATHI M0 roj1aM 00yUEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM o0y4eHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IKoapHBIN Kype GU3HKH — cHCTEMOOOpa3yIOInii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHne (QU3MYECKUX 3HAHUW  OMpeNeNsieT XapakTep MW pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IMOJIyYeHHUS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JPYTHUX.
N3yyenune (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POpPMUpOBaHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYarommxcs, B (opMuUpoBaHHE YMEHUU MPUMEHSTH
HAyYHBIA METO]I MO3HAHUS TPY BHITIOJIHEHUN UMHU YI€OHBIX UCCIIEIOBaHUH.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAN HUACH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUU C HEW MaTepuan Kypca (QU3HKH
oObeUMHEH BOKPYr (Qu3nueckux Teopuid. Benymmm B Kypce sBIsIETCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaomoii  nanpasnennocmu. Kypc usuku mpeanonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEeMEHTaMH Kypca (U3MKU Ha YpOBHE CpPEAHEro O0OIero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHUHl, JJIsI OMNUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIHOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISACTCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOMs U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3NYECKMX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK W3 OJHOIO paslena Kypca, Tak M UHTETpUpYs 3HAHUA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HHU, TpeOytonme BbhIOOpa (U3MYECKON MOAENU IS CUTYallMH MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuWHeTa (U3MKU WM B YCJIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM AOIKHO OBITH
HE0OX0aMMoOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JlemMoHCcTpallMoHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBacTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTopHOTO O0OPYIOBAHUS JOJKHBI OBITH TIOCTPOSHBI HAa KOMILICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHHsS OOYJarOIMIMXCSd K HAYYHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (dopMHpoBaHHE HAYYHOTO MHPOBO33PECHUS KaK pe3ylbTara H3YYCHHUs
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

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

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIIOCOOOB peELIECHUS Pa3JUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHHS Ha OKPYXKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHM MPOECKTHO-UCCIIEI0BATEIHCKOH,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme MO (U3MKE TMepeyeHb JabopaTOPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpOCTh (CpeaHsISI CKOPOCTh, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, TIyTH U MepeMelieHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBanue NBMKEHUMN C UCIIOIb30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoii 3akon Herotona
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiibxeHus1, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuJIBI OTHOCUTENIBHO OCH BpauleHus. Ilmeuo cumel. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3axonvl coxpaneHus 6 mexaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHUJI C W3MEHEHUEM MEXAHWYECKOW SHEPTrUM CUCTEMBI TEJ.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIrHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTULl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MeHaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U cTIOcO0bI €€ n3mMeHeHus. KonnuecTBo TerioTsl U pabota. BHyTpeHHS s
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnre mepBOro 3akoHAa TEPMOJIWHAMUKH K H3omporeccam. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanusi SHEpPruM B TEIUIOBBIX MamuHax. KoadduimeHTt moae3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.
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TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEpruy Teja MPH COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OneiT Mo anauabaTHOMYy pAacIIMPEHUI0 BoO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHM30TPOIHUS CBOMCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYUYECHUS! COBPEMEHHBIX MaTEpPUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX

3apsinoB. [IpOBOJMHUKHM, DUANEKTPUKU W MOIYNPOBOJHUKU. 3aKOH COXpPAHEHUS
AIEKTPUYECKOTO 3apsa.
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BsaumopeiictBue 3apsa0B. 3akoH Kynona. ToueuyHbli 2IEKTPUYECKUI 3apsi.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3yieKTpuyeckoro mojis. IIpuHiun
CYNEPHO3ULIANA DIEKTPUYECKUX MOoaeH. JIMHNM HanpsyKEHHOCTH AIEKTPUYECKOIO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOMHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
JlvanexTpryeckast MpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcatop. DIeKTpPOEMKOCTh IIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOT0 KOHAEHCATopa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DSJIEKTPONpPHOOpOB,
KOHJICHCATOp, KOMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

B3aumopencTBre HaANEKTPU30BAaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DIEKTPOCTATUIECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3IIEKTPUKY B DJIEKTPOCTATUYECKOM I1OJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
MJIACTUH, PACCTOSAHUSA MEXIY HUMH U JUAJIEKTPUYECKON TPOHUILIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenne d1eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBJIECHHWE HWCTOYHHKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOJIUMOCTb.

DneKkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOHUKH. CobOcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.
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OnexkTpuyecknuid TOK B  pacTBOpax M paciulaBaX  3JIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEpPMETP,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTPOBOAHUKOBBIN IHO/, ralbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIeKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHe
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIUMOCTB BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABUKYILEH CHIIbI UCTOYHHMKA TOKA W €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHA B 10 Kiacce OCyLIECTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMONOTHN, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YyYEHHUEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4yHbId (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napabosa, rurnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEII0O0OOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpEIayH, TEIJIOBOE PAaBHOBECHE),
IIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

12



Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsT Macca, TEIJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJUTHYECKAS IUCCOLMAINS,
rajibBaHMKa.

l'eoepaghus: BNaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE JIBUKEHUN C HCIOJIb30BAHUEM MEXaHHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MNOIIIUITHUKH, WCIIOJIb30BAHHE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIPyTHe), JABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOUHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJy4YCHUS COBPEMEHHBIX MAaTE€pUAIOB, B TOM YHCJIE€ HAHOMATEpUAIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAas 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOpHI,
AIIEKTPOOCBETUTEINIbHBIC MPUOOPHI, TATbBAHHKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mone. Bekrop marHuTHOM wuHAYKUMH. [IpuHIMO cyneprno3unuu
MarHuTHBIX nojied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOMN
WHYKIWU TO0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe TOJI€ TMPOBOJHMKA C TOkoM. KapTuHa JMHUN UHIYKUIHUH
MarHuTHOTO TIOJISI JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT IpcTena. BzanmoneiicTBrue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HallpaBJIeHUE. [[BUKEHHUE 3apsKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIKYIAs Cujla HWHAYKIHU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu @apazes.

BuxpeBoe nsnexkrpuueckoe mojie. OJCKTPOABWKYILIAS CHia WHAYKIUU B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJTHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHHE CaMOMHAYKUHUH. OJEKTPOABUKYIIAs  CHIIA
CaMOUHTyKIIUH.

DHEprusi MAarHUTHOTO TIOJIST KATYIIIKU C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.
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TexHudeckue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, 3JEKTPOMATHUTHI, JJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO TIOJISL.

B3auMopelicTBrUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JewnctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON WHTYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJIBHKYIIEH CHJIBI MHAYKIIUM OT CKOPOCTH HU3MEHEHUS
MarHMTHOT'O MOTOKA.

SIBeHrEe CAaMOMHTYKIIWH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonunyeckue konedanus. [lepumoa, wacrora, ammumryga u ($aza koseOaHUU.
[IpyXHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBparieHue sHEpruu Mpu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCANTbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXAYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUu B UJEATBHOM KOJI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouiux kKojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosieOanus. Pezonanc. BoiHy ) A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennplii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHUE CHIJIBI TOKA U
HaIpPsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.
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TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPUMEHEHHUE: SIIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUU JJIEKTpOonepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MASITHUK).

HaOnronenue 3atyxaromux KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGnronenue pe3onanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3onanc mnpum mocCiIeOBAaTEIbBHOM COEAMHEHWH PE3UCTOPA, KATyLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TMHUY JJIEKTponepeaauH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUTMHBI HUTU U MacChl Ipy3a.

HccenenoBane NEPEMEHHOIO TOKa B LENH W3 IIOCIEN0BATEIBHO
COCIMHEHHBIX KOHEHCATOPA, KaTyIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpoCcTpaHeHuss M JUIMHA BOJHBL. llomepedyHple W NPOAOJIBHBIE BOJIHBI.
HnuTtepdepenius u udpaxiys MEXaHUIECKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, MOsIpu3aIus, nudpaxims,
uHTepdeperus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJH. [IprMeHEHUEe 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMITBI PAIMOCBS3U U TENEBUACHUSA. Paguookanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYKAOIIEH Cpebl.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJbTPa3ByKOBasi AWArHOCTMKA B TEXHUKE W MEIWLIMHE, panap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntogenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.
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Hab6mronenune natepdepenninu n qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HAaHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX — BOJIH: OTpPaKEHHE,
nperoMIIeHUE, ONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuit B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTeNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparomrie U pacceuBaromiue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenunss cBeta. KorepeHTHblE HWCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcaoBuUe HaOIIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS peléTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE pacpOCTpaHEHUE, OTPAKEHUE M MPEIIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpakxium ceera.

HaOGmronenue nucnepcuu cBera.
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[TomydyeHue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomyuenue ciekTpa ¢ TOMOIIbIO AU(PPAKINOHHON PEIIETKH.
HabGnronenue noasipusalnuy CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul
W3mepenue nokasaresns NpeaoMIICHHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAJIBHON TEOPUH OTHOCUTEILHOCTH

['panuupl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHINITEHHA.

OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. JHEPTHS
U UMIyJbC (poTOHA.

OTtkpoiTue 1 ucciaeaopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKOHbI
dbororddexra. YpaBHenue ODiinmreitHa s gortodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JaBnenne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
dboToaaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®o1orh(DHEeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
ILmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp YpOBHEW 3HEPrUr aToMa BOJIOPO/Ia.
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BousHoBbIE cBOVicTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJInu3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3ITy4YCHHE.
TexHuyecknue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
Hab6nronenue TMHEHYaToro CuekTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
paavoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4yeHHUs.
BnusHne pagroaKTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.
Anb(a-pacnan. ODIEKTPOHHBIM W MO3UTPOHHBIN Oerta-pacman. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacraja.
OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT macchl sipa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosimepubpiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.
MeTop1 HaOIOIEHUS M PErHCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.
dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO pu3nyueckoi KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3NPYIOIINX YACTHUL.
Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol
HccnenoBanre TpeKOB 4acTUIL (MO0 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjemMeHTHI ACTPOHOMUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.
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Bun 3Bé3gHoro Heba. Co3Be3nus, sSpKue 3BE3MBI, IUIAHETHI, UX BHIUMOE
JIBUKCHUE.

ConuHeyHas cucTema.

Connne. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoyHIA W 3BE3.
3BE3/71bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpaMma «CHEKTpaJbHBIM KJacC —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM I1OCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABJICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. [lonoxenne u aBwxkeHue CosHIA B
[Namaktuke. Tunel ranakruk. Pagnoranaktuky u kBazapsl. UEpHBIE ABIPHI B SApax
TraJIaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopust bonpiioro B3peiBa. PemkToOBOE M3ITyUeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuuecxue nabnooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKECHUI JJIsI OTpeIeNIeHUs] TI0JIOKEHNUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3BI.

HaOmronenus B Teneckon JIlyHsl, miianet, Mieunoro [lytu.

O06o0maroniee NOBTOPEHUE

Ponpr ¢u3uku uW acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COITMAJILHOM M ATHYECKOM cepax AeATeTbHOCTH YEIIOBEKa, POJIb U MECTO (DH3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHUPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PUIMUYECKOM KApTUHE MHUpPA, MECTO
(bU3NYECKOM KapTUHBI MHpa B OOIIEM PSAAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUH O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce ocylIeCTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEIMETHBIX CBA3CH C KypcamMH MaTE€MAaTHKH,
Ouonoruu, XMMuM, reorpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumore3a, (uznueckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHHUE, DKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIETh, U3BMEPEHUE.

Mamemamuxa: pewieHHWE CHCTEMBI YPAaBHEHUM, TPUTOHOMETPUUYECKHUE
GyHKIIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO, BEKTOPbl M MX MPOEKIIMM HAa OCU KOOPJHMHAT, CIIOKECHUE BEKTOPOB,
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MPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TMOJO00US TPEYTrOJIHHUKOB,
OTpe/ieNIiCHUE MIIOMAAN IJIOCKUX (GUTYyp U 00bEMa Tell.

buonocus: snekrpuyeckue SBICHUS B JKUBOM MpUpOAE, KojieOaTelbHbIE
JBIKEHHUS B SKMBOW MPUPOJIEC, ONTHYECKUE SIBICHUS B KMBOU MpUpoje, JeHCTBUE
paaualuu Ha >KMUBbI€ OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAILIMYECKAsE CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJIu3.

l'eocpagusa: wmarHuTHBIE TONIOCA 3€MJIM, 3K MArHUTHBIX Py,
boToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHUH.

Texnonocusi: JIMHAMA 3JEKTpONEpenad, TIEeHepaTop NEPEMEHHOro0 TOKa,
ANIEKTPOJBUTATENNb, WHAYKIIMOHHAS I€4Yb, pajap, pPaauONpUEMHHK, TEJIEBU30D,
anTeHHa, tenedoH, CBU-meub, MpOEKIIMOHHBIN ammapar, BOJIOKOHHAs ONTHKA,
COJIHEYHas Oatapesl.

IHINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA IPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mpeamera «®Dusnka» Ha YpPOBHE CpEIHEro OOIIEro
oOpa3oBanus (06a30BbIi YPOBEHb) JOJKHO 00ECTIEUUTh JOCTHXKEHHUE CIEIYIONIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIngHOCTHBIE pe3yabTaThl OCBOCHUS yUeOHOTro npeaMera «Ou3nKa» JTOKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromIuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
ONBITA U ONbITA JACATEIBHOCTH B MPOIECCE pEalv3alryd OCHOBHBIX HAIPaBJICHUMN
BOCIIUTATEJILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIUKA 00YYaIOIIEeTOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIEUETIOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPAaTHUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTU COBMECTHYIO NIESITEIBHOCTh B MHTEpEcax TIPa)xIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00Pa30BaTEIIbHON OpraHU3aIliy;

YMEHHUE B3aMMOJEHCTBOBATH C COUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTB K TYMaHUTAPHON U BOJIOHTEPCKOU AEATEIBHOCTH;
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2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

chOpMHPOBAHHOCTh POCCHICKOM rpaXXJaHCKOMU UJIEHTUYHOCTH,
MaTpUOTU3MA;

IICHHOCTHOE OTHOIIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIaM, JOCTHKEHUSIM
POCCHUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S THIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIC B
JEeSITEILHOCTH YUYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3¢TEeTUYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOUasl 3CTETUKY HayYHOTO TBOPYECTBA,
npUCyIero pU3nyecKoi HayKe;

S) Tpy10BOI0 BOCIIMTAHMSL:

UHTEpEC K pa3iu4HbIM cdepaM MpodheCCUOHATBHOW NEATeIbHOCTH, B TOM
YHUCJIE CBA3AHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynyie mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKN HA IPOTSHKCHUU BCEU JKU3HU;

6) 3K0JI0TrNYeCKOr0 BOCIIMTAHUSA:

c(hOpPMHPOBAHHOCTh OJKOJIOTUYECKOW KYJIbTYPhl, OCO3HAHHE TJIO0AJIHLHOTO
XapakTepa SKOJOTUYECKUX MPOOIIeM;

TUIAHUPOBAHUE U OCYIIECTBJICHHUE JICUCTBUN B OKPYKAIOIIEH CpeJle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHue ONbITa ACATEIIBHOCTA SKOJIOTMYECKOM HAIMpPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PHU3UKeE;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTM HAy4YHOW JEATEIbHOCTH, TOTOBHOCTh B MPOIIECCE
u3ydeHus: (QU3HKA  OCYIIECTBISATH  MPOCKTHYID M HCCIEOBATEIBCKYIO
JEATEeIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble jornueckmne aeiicTBUs:
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CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENENTh IENN JACSITCIBHOCTH, 3aJaBaTh MapamMeTpbl M KPHUTEPUU UX
JOCTHKCHHS,

BBISIBJISITh  3aKOHOMEPHOCTH ¥ = TIPOTHBOpPEYHMsI B paccMaTpHUBaeMbIX
(bU3UYECKUX SIBICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYIETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JCSATCIHOCTD, OIICHUBATh COOTBETCTBUE PE3YyIHTATOB
IEJISIM, OTICHUBATh PUCKHU TIOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHSX  PEABHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEATHBHOE MBIILICHUE MIPU PEIICHUN KU3HEHHBIX MPOOIIEM.

ba3zoBble ucciegoBare/ibCKue 1eiCTBUA:

BIAJCTh HAYYHOW TEPMUHOJOTHEH, KIIFOUCBBIMH TOHATHIMH W METOJAMH
(bu3nYeCcKoil HayKH;

BJIa/IETh HAaBBIKAMH Y4eOHO-MCCIIEA0BATEIbCKONW U MPOSKTHOW ACSITENbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY MOUCKY
METOJIOB pelieHusl 3ajiady (U3MUECKOTO COJIepKaHUsl, TPUMEHEHHUIO Pa3ITUYHBIX
METO/IOB ITO3HAHMSI,

BJIQIETh BUAAMU JEATEIBHOCTH 10 TMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpETAlU, MPEeoOpPa3OBaHUI0 M TPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1acTH (HU3UKH;

BBISIBIIAITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHWs, HaXOAUTh apTyMEHTHI IJIs JIOKa3aTelIbhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTCPUH PEIIICHHUS,

aHAIM3UPOBAaTh TIOJIYYCHHBIE B XOJE PEIICHUs] 3aJaddl  pPe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUSIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO OOJIACTh
KU3HEICITCIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJICH, TPEJIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pa6ora c nunopmanueii:
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BJIAJICTh HABBIKAMHU TOJydeHHUs] WH(POpMaAIuu (HU3UYECKOTO COACPKaHUS U3
WCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIICCTBIATh IIOWCK, aHAJW3,
CUCTEMATHU3AIMIO W MHTEPIPETANNi0 WHGOPMAIIUK Pa3IUYHBIX BHIAOB U (GopM
IIPEICTaBJICHNUS,

OILICHWBATh JOCTOBEPHOCTH HH(OpPMAIIHH;

WCIIOJIB30BaTh  CPeACTBa  WH(MOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3AIMOHHBIX
3aJa4 ¢ COONIIOJIeHHEM TpeOOBaHWU DJPrOHOMHUKH, TEXHHKH 0€30MacHOCTH,
THTHUEHBI, PECYpCOCOCpEKCHHsI, TMPABOBBIX M  OTHYCCKUX HOPM, HOPM
nH(popMaIIMoHHOM 6€301aCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COACPKAHUS B PA3IUYHBIX (opMarax c
y49€éTOM Ha3zHaYeHUsT HHPOpPMAIIUU | TIEIICBOW ayTUTOPHH, BEIOUpast ONTUMATLHYIO
dbopMy TIpeICTaBICHUS U BU3yaIU3aIUH.

KoMMyHuUKaTHBHBIE YHHUBEPCAJIbHbIE y4YeOHbIE 1eHCTBUS:

OCYIIECTBJISITh  OOIllEHHE Ha ypokax (U3UKM U BO BHE-YPOUHOU
JIESITEBbHOCTH;

pacro3HaBaTh MPEANOCBUIKM  KOH(MIMKTHBIX CHUTyallud MW  CMATYaTh
KOH(JIUKTBI;

Pa3BEPHYTO W JIOTUYHO H3JIAraTh CBOKO TOYKY 3PEHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPE/CTB;

IIOHUMAaTh M MCIIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOU M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHCTBUU € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

[IPUHUMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH, OPraHU30BbIBATH U
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacrpenensiTh pPojid C Y4E€TOM MHEHHUM YYaCTHUKOB, OOCYXAaTh pE3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXKAOTNO YYaCTHUKA KOMAaHIbI B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

MpejaraTb HOBBIE MPOEKTHI, OLUECHWBATh HAEU C IO3ULIMHA HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PaA3JIMYHBIX
CUTYaIMsSIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKEeHNE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:
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CaMOCTOSITENIFHO OCYILECTBIISTh MO3HABATEIbHYIO ACSITENLHOCTh B 00JacTU
GuU3MKKM U acCTPOHOMHHM, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3a/]a4H;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHUs PAcUyETHBIX M KAuyeCTBEHHBIX
3a]a4, [JIaH BBIIIOJIHEHUS TPAKTUUYECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacIIupsATh paMKH y4eOHOTO MPEIMETa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUH;

JieNlaTh OCO3HAHHBIA BBIOOp, AapryMEHTUpPOBaTh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh PUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO S3pPYAHMIMH B 00JacTH
(U3KKH, TOCTOSHHO MOBBILLIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJ/Ib, IMOIIHOHATbHBIH HHTEJJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYAaIlHsIM, BHOCUTH KOPPEKTHBBI B JIEATEIHHOCTH,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB IIEIISIM;

BJIa/JIeTh HABBIKAMH  MO3HABAaTENbHOM  pedrekcuu Kak  OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUII M MBICIUTENBHBIX IPOLECCOB, HX pE3yJIbTaTOB MU
OCHOBaHUI;

UCTIONB30BaTh MPHUEMBI PEIICKCUH JIJIsl OLIEHKH CHUTYaIluH, BRIOOpa BEPHOTO
peleHus;

YMETh OLIEHUMBAaTh PHUCKH U CBOEBPEMEHHO IPUHUMATh pEIIEHUS MO0 HX
CHIKEHHUIO;

OPUHUMATh MOTUBBI W apryMEHThl JPYTUX [pU aHaJIU3€ pe3yibTaToOB
JeSITEIbHOCTH;

PUHUMATH Ce0sl, MTOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHalu3e pe3yJIbTaToB
JeSITeIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKH.

B mpomecce qocTHKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEpIICHCTBYETCS HYMOLIMOHAJIbHBIH UHTEIUJICKT, npearnoiararonmn
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE YMOIIMOHATHHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW IMOIIMOHAIBLHOU Chephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIUPOBAHMSI, BKIIIOYAIOLIEIO CAMOKOHTPOJIb, YMEHHE HPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMIOBEACHHME, CIIOCOOHOCTb AaJalTUPOBAThCA K
YMOIMOHAIBHBIM U3MEHEHHSIM U TTPOSIBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;
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BHYTPEHHEW MOTHBAIlUH, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTMIKCHUIO LEIU U
yCIIeXy, ONTHMHU3M, WHUIMATHUBHOCTb, YMEHHUE JEHCTBOBATH MCXOJAS M3 CBOMX
BO3MOKHOCTEH;

SMIIATHH, BKIIIOYAIOMICH CIIOCOOHOCTh MMOHMMATh YMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO U COIEPEIKUBAHUIO;

COI[MAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C APYTUMU JIFOJIbMH, 3a00TUTHCSI, MPOSBIISITH HHTEPEC U pa3peniaTh KOHPIUKTHI.

IMMPEAMETHBIE PE3YJIBTATDBI

K xoniy obydenuss B 10 kjacce mnpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAFOIITXCSI YMCHUMN:

JEMOHCTPHUPOBATh Ha TMpUMEpax Pojb M MECTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTUI, B TPAKTUYECKOMN JEATEIHHOCTH JIOJICH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YUYEHHBIX (UBMUECKUX MOJIEeH:
MaTepHaibHas TOYKa, HHEPIIHAIbHAS CUCTEMa OTCYETa, aOCOTIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl PU pelIeHnH (PU3NIECKUX 3a]1aY;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TIPOIECChl) U OOBSICHATH WX Ha OCHOBE
3aKOHOB MEXAaHHMKH, MOJICKYJISIPHO-KHHETHUCCKONH TECOPHUU CTPOCHHS BEIIECTBA U
DIEKTPOJMHAMUKHN:  PaBHOMEPHOE H  PAaBHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHWE, CBOOOJHOE TajeHue TeJ, IABMKEHUE 110 OKPYKHOCTH, WHEPITHS,
B3aumojencTeue Ten, nuddys3us, OpOYHOBCKOE NBIKEHHE, CTPOEHUE KUIKOCTEN
U TBEPBIX TEJ, U3MEHEHHE 00bEMA TEJl IIPU HArpeBaHUH (OXJIAXKICHUH ), TETLIOBOE
paBHOBecHEe, UCTApPEHHUE, KOHJCHCAIMS, IJIABJICHUE, KPUCTAUTA3AIMS, KUIICHUE,
BJIQYKHOCTH BO3/yXa, MMOBBIIICHHE JTABJICHHS Ta3a MPU €r0 HarpEBaHUU B 3aKPBITOM
COCyZle, CBSI3b MEXKIy IapaMeTpaMH COCTOSHUS Ta3a B  HM30IPOIleccax,
AIIEKTPU3AIUSA TEJ, B3AUMOJICHCTBUE 3aPS/IOB;

ONMKCHIBATh MEXAHUUYECKOE IBIDKECHUE, WCIONB3YS (U3UYECKUE BEITUUMHBI:
KOOpJIMHATA, TYTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIIA,
UMITYJIBC TeJla, KHHETHYeCKas DHEPrus, NMOTCHIMAIBHAS DHEPIHUs, MEeXaHWYeCKas
paboTa, MexaHW4YecKass MOIIHOCTh; TPH OMUCAHWW TPABUWIHHO TPaKTOBATh
(bU3MYECKUl CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS W €IUHUIIBI,
HaXOoJUTh (OPMYJIBI, CBA3BIBAIONIUE JMAHHYIO (U3UYECCKYIO BEIMYHUHY C JAPYTUMHU
BEJIMIMHAMU;

OMKCHIBATh M3yYEHHBIC TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIC SBJICHUS,
UCTIONIB3Ysl (DM3UYECKHME BEJIWYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
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KUHETHUYECKAsT YHEPrUsl XaOTUYECKOTO JBUKEHHSI MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSA SHEprusi, padoTta rasa,
KOO (PUIMEHT TMOJE3HOTO JCHCTBUS TEIUIOBOTO JIBUTATENS;, IIPH OINMWCAHWU
NpaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIUYUH, HUX
00O3HAaUeHUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbl, CBS3bIBAIOIIME JaHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUYNHAM;

ONUCHIBATh N3YUYEHHBIEC JNEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
sBJICHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
ANEKTPUUYECKOE T0JIE, HANPSHKEHHOCTD IMOJIs1, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
IpU ONHUCAHWM TPABUIBHO TPaKTOBAaTh (PU3MYECKUIA CMBICT HCIHOJIb3yEeMbIX
BEeIIMYMH, WX OOO3HAYCHMSI W CIAWHHMIIBI, YKa3biBaTh (OPMYJIBI, CBSI3BIBAIOIINC
JAaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMM;

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIOJIBb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL: 3aKOH BceMUpHOTO Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAaHWYECKOM DJHEPruHU, 3aKOH COXPAHEHUS WMITYJIbCa,
NPUHLUN CYNEPHO3UIUA CHJI, TPUHIUIT PABHOMPABUS HHEPLUHATBHBIX CHUCTEM
OTCYETA, MOJICKYJISPHO-KMHETUYECKYI0 TEOPUIO CTPOEHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW DHEPIUM TEILUIOBOTO ABUKEHUSI MOJIEKYJI C
a0COJIIOTHON TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GbOopMYyJIUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAXKEHHE W YCIOBHUS (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMINBI JCHCTBUS MAIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; paziuyaTh YyCJIOBHsS UX O€30MMACHOTO UCIOJIb30BAHUS B
MMOBCEHEBHOM JKU3HMU;

BBITIOTHATh HKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SIBJICHUU W
IPOLIECCOB C HWCIOJIB30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHHM, IPU ITOM
dbopmynupoBath MpobiieMy/3aadyy W TUIOTE3y Y4YeOHOTO JKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpPOBaThH BHIBOJIHI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYMH, MPU
TOM BBIOMpaTh ONTUMAJBHBINA CHOCOO M3MEPEHUS W WMCIOJb30BaTh W3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXJy  (U3WYECKUMHU  BEIMYMHAMU  C
HCMOJIb30BAaHUEM TMPSMBIX H3MEPEHHH, NMPU 3TOM KOHCTPYMPOBATH YCTAHOBKY,
(buUKCUpOBaTh PE3yIbTAThl TMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BU/JIe TAOJIUIl ¥ TPaUKOB, JA€NaTh BEIBOABI MO pe3yIbTaTaM UCCIICI0OBAHNUS,

cOOI0/IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEOBAaHUN B
paMKax y4eOHOro JIKCIEpUMEHTa, Yy4eOHO-UCCIIEIOBATEIbCKOM U TMPOEKTHOM
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NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JTaOOPATOPHOTO
000pyI0BaHUS;

pemarb pacy€THhlE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl U3MYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/lauu
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIBI,
HEOOXOUMbIC NIl €€ pElIeHHUs, MPOBOJUTH PacuéThl M OICHMBATh PEaJTbHOCTH
MIOJTYYCHHOTO 3HAYCHUS (PU3UIECKON BEIIMUNHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C ONOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue SBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
MH(POPMAITMOHHBIE TEXHOJIOTHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEJICTABJICHUS YUYCOHOW W HAy4YHO-TIOMYJIIPHON MHGOPMAIINH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOUYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOLECCOB OKPYKAIOIIET0O MHUpPA, B PpPAa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUIst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHUH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTath B TpYIIE C BBHINOJHEHUEM Pa3UYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYNIBI, PAMOHAIBHO paCHpenemsiTh OOSI3aHHOCTH U
IJIAHUPOBATH AECATENBHOCTh B HECTAHAAPTHBIX CUTYALMAX, aJCKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.

K koniy obOyuenuss B 11 kJjiacce npeaMeTHbIE pPe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B TPAKTUYECKOU NEATEIBHOCTH IJIFOJEHU, LEIOCTHOCTh U E€HUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3HUYECKUX MOJIeTIeH:
TOYEYHBIN AJIEKTPUUYECKUM 3apsijl, Ty4 CBETA, TOUYEYHBIM UCTOYHUK CBETA, sIACPHas
MOJIeJIb aTOMa, HYKJIOHHAsh MOJEJIb aTOMHOTO sipa MpH pEHIeHUH (PU3NYECKUX
3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBJICHUS (TPOIECChI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKASI TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE ACHUCTBUA TOKA, B3aUMOJCHUCTBUE
MAarHuTOB, JJICKTPOMArHUTHAs WHAYKIHS, JI€MCTBUE MAarHUTHOTO TMOJISI Ha
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IPOBOJHUK C TOKOM U JBIKYIIUHCS 3apsii, 3JIEKTPOMarHUTHbIE KojeOaHus u
BOJIHBI, TPSIMOJIMHEIHOE pACIpPOCTpaHEHHE CBETa, OTPAKEHUE, MPEIOMIICHUE,
unTepdepenus, audpakuus W TONApU3AIMSA  CBETa, JHCIEPCHS  CBETa,
dboTtoanekTpudeckuii 3phext (poToaddekT), CBETOBOE JaBICHNE, BOSHUKHOBECHUE
JMHEHYaTOro CIeKTpa aTroMa BOJOPOAA, ©CTECTBEHHass M HMCKYCCTBEHHAs

pPaaArOaKTUBHOCTD,
OIMMCBIBATh M3YYCHHBIC CBOMCTBA BCIICCTBA (BHCKTpI/I‘ICCKI/IC, MAarduTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3INYHbIX cpezl) 151

AJIEKTPOMArHUTHBIE SIBICHUS (MIPOLIECCHI), HUCIONB3YsAd (PU3NYECKUE BEIUUYMHBIL:
IEKTPUYECKUHN 3apsill, CWJIa TOKa, AJIEKTPUYECKOE HANPSDKCHHE, DIEKTPUUECKOE
COINPOTHUBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIDKYINAsA cuia, paboTa TOKa,
WHAYKIUS MarHUTHOTO MoJjs, cuia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATyLIKH, SHEPrusl 3JEKTPUYECKOIO0 M MAarHUTHOIO IIOJIEHM, MEPHOJ M 4YacToTa
KoieOaHull B KoJeOAaTeTbHOM KOHTYpEe, 3aps] U cuja ToKa B Ipolecce
FapMOHUYECKHX JJIEKTPOMArHUTHBIX KoJIeOaHUM, (DOKYCHOE paCCTOSHUE U
ONTHYECKAs] CUJIA JIMH3bI, NPU ONKUCAHUM NPABUIBHO TPAKTOBATh (PU3NYECKHI
CMBIC]I HCIOJb3YEMBIX BEJIMYUH, UX O0O3HAUEHUS W E€AUHUIBI, YKa3bIBaTh
(GopMyJibl, CBS3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JIPYTHUMH
BEJIMYMHAMU;

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBICHUS M MPOIECCHl, HUCIOJIb3Ys
(¢u3nUecKue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, YHEPTHs U UMITYJIbC (POTOHA, IEPUO/ MOTypacnaaa, SHEPTus CBSI3U
aTOMHBIX $IJIep, NpPH ONUCAaHUM MPABUIBHO TPAKTOBATh (PUIUUYECKUI CMBICH
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAu€HUs M E€AMHMIIBI, yKa3blBaThb (HOpMyIbl,
CBA3BIBAIOLIME JIAHHYI0 (PU3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL

aHaJIM3UPOBaTh (PU3NUECKHE MPOLIECCHl U SIBJICHMS, UCIOB3YS (PU3NUYECKUE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI IOCJIEA0BATEIBHOTIO U NapaJLIEIbHOTO
COEIMHEHNS MPOBOAHUKOB, 3aKOH J[xoymsa—JIeHma, 3aKOH 3IEKTPOMAarHUTHOW
WHIYKIUHU, 3aKOH NPSIMOJMHEHHOTO PacIpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa mia gororddexra,
3aKOH COXPAHEHMSI 3HEPrUH, 3aKOH COXPAaHEHHsI HMMIIYJIbCA, 3aKOH COXPAHECHMS
AIIEKTPUYECKOTr0 3aps]ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YHCIIA, MOCTyJaThl bopa,
3aKOH PAaIMOAKTUBHOTO pacnaja, Ipyu 3TOM pasiinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
PUMEHUMOCTH;

ONPENENATh HAIIPaBJICHUE BEKTOPA MHAYKLIUH MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, cuiibl AMmnepa u cuisl JlopeHua;
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CTPOUTh U OIUCHIBaTh H300paKEHUE, CO3aBAEMOE IUIOCKUM 3€pPKajioM,
TOHKOM JIMH30M;

BBIMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX HM3MEPEHUU: TpPHU ITOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO OOOPYIOBAaHUS, MPOBOIUTH OMNBIT H
(GbOopMyIHPOBATH BHIBOIHI,

OCYUIECTBJIAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OILICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUMYUH C HCIIOJIB30BAHUEM
OpsMBIX HM3MEPEHUH: MPU 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PHUKCHPOBATh
pe3ysbTaThl MOJIYYEHHOM 3aBUCHUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJAE TaOIUIl U
rpauKoB, AeaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICIOBAHUM B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4e€OHO-HCCIIENOBATENBCKOM U IPOEKTHOU
NEeSATEIbHOCTH C HMCIOJIb30BAHHUEM H3MEPUTENBHBIX YCTPONCTB M JAOOPATOPHOTO
000opy1I0BaHUS;

pemars pacu€THble 3aJadd C SBHO 3aJaHHOW (PU3MUECKOH MOJENblo,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YE€HHOT0 3HaueHus1 (PU3NUECKON BEINUUHBI;

pelaTh KaueCTBEHHBIE 33Jaui: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
LEMOYKY pPACCYXACHUH C OMOpOM Ha M3y4YEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS,

UCIONB30BaTh  MPH  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
Y TIPEICTABJICHUS YUYEOHOW M HAay4YHO-MOMYJIIPHON MH(GOPMALIMH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MMOTYYaEMYI0 HH(OPMAIHIO;

OOBSCHATH TPHUHIMIBI JCHCTBUS MAallWH, TPUOOPOB W TEXHHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUS UX O€30MACHOTO UCIOJIb30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOUTH TPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHUE IMPOIIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMU
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YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpYNNE C BBHINIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IUIAaHUPOBATh PadOTy TPYMIbI, PalMOHAIBHO paCHpeNeisiTh OO0S3aHHOCTH U
IJIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 bubmmorexa LOK
' ARLHAYH https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuremaritia > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Aunammica 7 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
23 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.rw/7f4 172
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmnoreka [JOK
’ TECOPHH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 OCHORRI TEpMOHHAMIKIL 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 DIeKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
pa3IMYHBIX Cpellax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paszpen 1. JIEKTPOIMHAMUKA
11 MarunuTtHoe nojie. JIeKTpoMarHuTHast 1 | 3 bubnmoreka [JOK
' AHAYKLIWS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJe0anus https://m.edsoo.ru/7f41c97c
MexaHu4yecKue U AIEKTPOMarHuTHbIE bubnuorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Ok 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24
Pasnen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 | bubnuotexa [JOK
' OTHOCHUTEITBbHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6nmoreka [JOK
4.1 7
DIIEeMEHTHI KBAHTOBOW ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
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4.2 Ctpoenue aToma

4.3 ATOMHOE PO

Uroro no pazgeny

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Paznen 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPOD®U3UKU

5.1 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3UKH 7 bubmorera [TOK
https://m.edsoo.ru/7f41c97¢c

Wroro no pasaeny 7
Paznen 6 OBOBHIAIOHIEE ITOBTOPEHHUE

6.1 Ob6o06maromiee MOBTOPEHKE 4 ng:?;ﬁfg;gﬁ%ﬂlcgk
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypcsbl
| ®dusuka — Hayka o npupoje. Hayunsie 1 bubnmnoreka HOK
METOIBI IO3HAHUS OKPYKAIOIIETO MUpa https://m.edsoo.ru/ff0c32¢2
Ponp u mecTo ¢pusuku B popmMrpoBaHUU
2 COBPEMEHHOI i)a HOM K(z sl/IHII; MHUpa, B 1 bubmorexa LIOK
P Ayt P 1P https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEeATEIBHOCTHU JIIOIEN
Mexanunueckoe aBuxeHne. OTHOCUTEIBHOCTh
3 MeXaHU4eCcKoro ABmxkeHus. [lepemenienue 1 bubmorexa [IOK
P ’ https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE
4 PaBHoMepHOE IPIMOIHHENHOE NBUKEHHE 1 buGnuorexa LIOK
P P https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE | bubmmnoreka [HOK
JBHKCHUEC https://m.edsoo.ru/ff0c372e
6 CBoOonHOe majeHne. Y CKopeHue | bubnnorexa [JOK
¢BOOOIHOTO MAEHNUSA https://m.edsoo.ru/ff0c39cc
7 Kpusonnneiinoe neuxenue. J(BkeHne 1 bubmmnoreka HOK
MaTepUaJIbHOU TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[TpuHIIMTT OTHOCUTENBEHOCTH [ amuies.
8 NuepumanbHbie cuctemsl otcuera. [lepBrbiit 1 brbmorexa [OK
P P https://m.edsoo.ru/ff0c3be8
3ak0oH HproToHa
9 Macca tena. Cuna. [Ipunnun cynepno3unun | bubnmnorexa [JOK

cuit. Bropoi 3akon Herotona st

https://m.edsoo.ru/ff0c3be8
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MaTEepUAIbHON TOYKHU

Tpetuii 3akon HeroTOHA /1711 MaTepUaibHbIX bubmuorexa [IOK
10
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BceMUpHOro TsaroreHus. Cuna bubnunorexa LIOK
TsbKkecTH. [lepBast kocMHYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunorexa LIOK
12 Cuna octu. 3akoH ['yka. Bec Tena
YpyT e https://m.edsoo.ru/ff0c3el8
Cuina tpenusi. Koapunment tpenus. Cuna
13 corn OTI:IBJ'IGHI/I}I I (11)/1(1)ILBI/I)K6HI/II/II) Tela B bubmorexa [IOK
P P https://m.edsoo.ru/ff0c3f76
JKUJKOCTHU WM rasze
[TocTynarenbHOE 1 BpamnaTeibHOE TBUKEHUE
14 a0CoJIIOTHO TBEPAOTO Tesia. MOMEHT CHIIBI. bubmmoreka [JOK
ILievo cumel. YciioBust paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
HNMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI
15 MaTepuaibHbIX TO4YeK. MIMiysbe cuibl. 3aKoH bubnuoreka [IOK
COXpaHEHUs UMIyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIKEHUE
PaGota u momrHOCTh cuibl. Kunetnueckas
16 SHEPrusi MaTepuaabHON Touku. Teopema 00 bubmmorexa [IOK
P p o p https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SHEPTUH
[ToTrenumanbHas sHeprud. [loTeHumanbHas
17 SHEpPrus yrnpyro aepopMUpPOBaHHOM bubnmnorexa [JOK
npykuHbl. [loTeHnanbHas S5Heprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToTeHunanbHple 1 HEMOTEHIUAIBHBIE CUITBI.
but6mmoreka [IOK
18 CBs13b pabOTHI HEMTOTEHIIMATIBHBIX CHII C

H3MEHEHHEM MEXaHHMIECKOMN SHEPTHUU

https://m.edsoo.ru/ff0c478c
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CHCTEMBI Te. 3aKOH COXpPaHCHUA
MEXaHUYEeCKOH OHEPIrun

19

JlaboparopHas pabota «lccrenoBanue CBSI3U
paboThI CUIIBI C UBMEHEHUEM MEXaHUYECKOM
JHEPIruU Tejla Ha IPUMEPE PaCTKECHUS
PE3UHOBOTO JKI'YTa»

20

21

22

KonTponbhas pabota no teme «KunemaTuka.
Junamuka. 3aKOHbI COXpaHEHUSI B
MEXAHUKE

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KUHETHYECKOU Teopuu. bpoyHoBCcKOe
neuxenue. duddysus

Xapakrtep JBUKCHUS M B3aMMO/ICHCTBHSI
YacTuI| BelecTBa. MoIeN CTPOCHHS I'a30B,
KHUJIKOCTEH U TBEPBIX TEI

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c4b74

bubnuoreka [{OK
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. KonuuecTBo BemecTsa.
[TocTostnuas ABoraapo

24

25

TermmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [lkana remneparyp Llenscus

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4fde

26

AOGcomoTHas TemrepaTypa Kak Mepa cpeiHein
KMHETUYECKOW SHEPTUH JIBUKEHUS MOJIEKYJI.
VYpasuenue Mengeneesa-Knaneiipona

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c511e

27

28

3akoH J/lambToHa. ["a30BBIC 3aKOHBI
JlaboparopHas pabota «lccrnenoBanue

3aBUCHUMOCTU MCIKAY IMapaMCTpaMn
COCTOSAHUA pA3PCIKCHHOTO Ira3a»
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H3omponecchl B ueaabHOM ra3e u ux

bubnunorexa LIOK

29 rpaguyecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BryTpeHHss dHeprus TepMOAUHAMUYECKON
30 CHUCTEMBI M CIIOCOOBI €€ N3MCHCHUS. bubmuorexa [JOK
KonudectBo temnotel u padbota. BHyTpeHHSs https://m.edsoo.ru/ff0c5952
SHEPTHUsi OJJHOATOMHOIO HJICATBHOTO Ta3a
31 Buae! renionepenaun bubnmorexa LHOK
https://m.edsoo.ru/ff0c5¢36
VY nenpHast TEMI0EMKOCTh BEIIECTBA.
32 KonndecTBO TEMIOTHI pU TEIIIONIEpEIaYE. bubmmorexa [IOK
. https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIN mporiecc
1 [lepBblii 3aKOH TEPMOJAMHAMUKH U €r0 bubnnorexa [JOK
NIPUMEHEHHE K U30IIpoLIeccaM https://m.edsoo.ru/ff0cSefc
34 HeobpaTtumocTs po1ieccoB B MpUpoOIE. bubmmoreka [JOK
BTopoii 3ak0H TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunuun nevicteus u KI1J TermoBoit bubnuoreka [{OK
MalTuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKoJjoru4eckue npoOaeMbl TEMII03HEPTETUKU
18 O6o6maromuit ypok «MomnekynsipHas bubnnorexa [JOK
¢uzuka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota mo Teme
39 «MOJ‘IpeI(yJ'I}IpHE}I ¢uznka. OCHOBBI bubamorexa LOK
https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpa3oBaHue U KOHIEHCALINS. bu6muoreka [JOK
Hcnapenue u KAreHue https://m.edsoo.ru/ff0c63b6
41 AOCOIIOTHAS M OTHOCHUTENbHAS BIIAXKHOCTD bu6nunorexa LIOK

BO3yxa. Haceliennsil map

https://m.edsoo.ru/ff0c64d8
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Teépnoe Teno. Kpucrammyeckue u
amopdHbIe Teaa. AHU30TPOITHS CBOMCTB

bubnunorexa LIOK

42
KpucTauioB. JKuJIKre KpUCTaIIbI. https://m.edsoo.ru/ff0c6510
CoBpeMeHHbIE MaTepUalIbl
43 [1naBnenue u KpuctayMsanus. Y 1enbHas Bu6mumoteka [JOK
terutoTa masneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6nmmorexa [IOK
44 YpaBHEeHHE TEIIOBOTO OanaHca
P https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. DIEKTPUIECKUH 3apsi. bubnnorexa [JOK
JIBa BuJa DIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ff0c6bcc
[TpoBOAHMKY, TUINEKTPUKH U
46 n(];)n OBOJIHUKH 38.K(I))H COXpaHECHUS bubmorexa HOK
YHPOBOAHMICH. P https://m.edsoo.ru/ff0c6bec
AIEKTPUYECKOTO 3apsiga
47 B3aumopeiictBue 3apsanoB. 3akoH Kyiona. bubnunoreka LIOK
To4euHbIil JIEKTPUUYECKUI 3apsi https://m.edsoo.ru/ff0c6ce4
Hanpsk€HHOCTB IEKTPUUECKOTO MOJIS.
48 [IpuHIMIT Cynepno3uIuy ANEKTPUIECKUX bubmmorera OK
P VH yHep B .. P https://m.edsoo.ru/ff0c6df2
nosieit. JIuauu HanpsKEHHOCTH
49 Pabora cnit anekTpocTaTuYecKoro mods. bubmuoreka [IOK
ITorenmman. Pa3HocTh TOTEHITNAJIOB https://m.edsoo.ru/ff0c6100
[IpoBOIHUKY U AMDIIEKTPUKH B
50 BHIZ:KT OCTaTHYECKOM noljle bubmorexa HOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
but6mmoreka [IOK
51 OnektpoéMkoctb. Konnencaro
p g p https://m.edsoo.ru/ff0c7126
5) DIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. bubnuotexa [JOK
DHeprusi 3apsyKeHHOr0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTtopHas pabota "M3mepenne
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ANEKTPOEMKOCTH KOHIeHCcaTopa"

54

55

56

57

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMMUPOBAIBHOTO anmnapara,
CTPYHMHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHHE IEKTPOIpUOOpOB

DJIEKTPUUYECKUI TOK, YCIOBHUS €TI0
cymiectBoBanus. [Tocrosauusiil Tok. Crita
toka. Hanpsxenue. ConpoTuBienue. 3aKoH
OmMa jy1st yyacTka Lenu

[TocnenoBarenbHOE, TAPAILICIIEHOE,
CMEIIIAaHHOE COCIMHEHHE TIPOBOTHUKOB.
JlaboparopHas pabota «3yuenue
CMEIIAHHOTO COSAMHCHHS PE3UCTOPOBY

PaboTa 1 MOIIHOCTB AJIEKTPUUECKOTO TOKA.
3akoH J[xoynsa-Jlenna

bubnuoreka [{OK
https://m.edsoo.ru/ff0c7410

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 7151 IOJIHOM (3aMKHYTOM)

aneKTpudeckon uenu. Koporkoe 3ambikaHue.

JlaGopatopHas pabota «3mepenue D/1C
UCTOYHHKA TOKA U €r0 BHYTPEHHET O
COIIPOTHUBIICHUS

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c7ae0

59

OneKTpOHHas TPOBOAUMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOANMOCTb

60

61

DIIEeKTpUYECKUI TOK B Bakyyme. CBOMCTBA
3JIEKTPOHHBIX ITyYKOB

HOJ'IyrIpOBOI[HI/IKI/I, HUX COOCTBEHHAs U
MMpuMECHasA NpOBOAUMOCTD. CaoiicTBa p—n-

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c84ac
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https://m.edsoo.ru/ff0c84ae

nepexoa. [lomynpoBogHIKOBBIC TPHOOPHI

DJIEKTPUUYECKUH TOK B paCTBOpaxX U

6 pacIiaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [JOK
DIIEKTPONUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIN3
DJIEKTPUUYECKUI TOK B Ta3ax.

. . bub6nmoreka [IOK
63 CamocTOsATENbHBIN 1 HECAMOCTOSATEIbHBII 1
https://m.edsoo.ru/ff0c84ae
paspsa. Monnus. [1nasma
DnekTpuueckue mprudopbl U YCTPOMCTBA U UX
64 I aKTII:quIcoe I IEMCHSHI/IG };T IZIBI/IJ'Ia 1 bubmorexa LIOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€3011acCHOCTU
bubnunoreka LIOK

65 0006 i 1
O6o00marmul ypok «JIeKTPOJAUHAMHUKAY hitps://m.cdsoo.ru/f0c88he
KonTponbhas pabota no Teme

66 «Qnekrpocraruka. [locrosHHbIN 1 bubmmoreka [JOK
SJIEKTPUYECKUM TOK. TOKU B pa3IuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 Pesepsublit ypok. KonTposibsHas pabora no 1 bubmmnoreka HOK
TeMe "DnexkTpoauHamMuka' https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O6001aomui ypok no | bubmuoteka [IOK
temam 10 kmacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero oOpa3oBaTeJibHbIE
padoTshI padoThI
pecypchbl
[TocTostHHBIE MATHUTHI U KX
| B3aumoieiicteue. MarautHoe nose. Bektop | bubnuorexa [JOK
MAarHUTHOM MHAYKUMH. JINHUM MarHUTHOMN https://m.edsoo.ru/ff0c9778
WHIYKIAH
MarsuTHoOe 1oJjie IPOBOTHUKA C TOKOM.
. bubmuorexa [JOK
2 OnbiT Opctena. Bzaumoelicteue 1

https://m.edsoo.ru/ff0c98fe

IIPOBOAHHUKOB C TOKOM

3 JlaboparopHas pabora «/3yuenue 1 | bubmmoreka [JOK
MAarHUTHOTO IOJIS1 KATYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO ITOJISI HA POBOJHUK C

4 tokoM. Cumita Ammnepa. JlabopatopHas pabora | | bubnmnorexa [JOK
«HMccnenoBanne qeUCTBHS IOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy ¢ TOKOM»
JlelicTBME MarHUTHOTO TTOJIS Ha

5 JBIDKYIIYIOCS 3apshKeHHYI0 yactuiry. Cuna 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0c9df4

Jlopenua. Pabora cuinsl Jlopenua
DOnekTpoMarauTHas UHAyKIus. [loTok

6 BEKTOpa MarHUTHON uHAYyKIuu. I1C 1
WHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
naaykunn Papanes

- JlaGopatopHnas pabota «/ccnenoBanue 1 1 bubnnorexka [JOK
SIBJIEHUSI DJIEKTPOMArHUTHOW UHIYKIUID) https://m.edsoo.ru/ff0cal50
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NHayKTUBHOCTB. SIBII€HUME CAMOMHIYKIUH.
OJIC caMOMHAYKIIMUA. DHEPTHUSI MArHUTHOTO
IIOJIS1 KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
rnoJsie

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX IIPUMEHEHHUE:
IIOCTOSIHHBIE MATrHUTBHI, 3JIEKTPOMArHuThl,
JJIEKTPOABUIaTENb, YCKOPUTEIN
JJIEMEHTApHbIX YaCTHLl, UHAYKIIMOHHAS I1€Yb

10

11

12

O6o6maromuii ypok «MarauTHoe 1odie.
3HeKTpOMaFHHTHa§I WHAYKIUA»

KonTponbnas pabota no Teme «MaruutHoe
noJie. DNeKTPOMarHuTHasE MHAYKIIUS)

CB00OOIHBIE MEXaHHUECKHE KOIeOaHusl.
I"apmonnueckue konedanusi. Y paBHEeHHE
rapMoHHUYecKux Konebanwuii. [IpeBpamienue
SHEPTUHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0cab82

bubmuorexa [JOK
https://m.edsoo.ru/ff0cad58

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnast pabota «MccnenoBanue
3aBHCHMOCTH TIepHO0/ia MAJIbIX KoJeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTH U MacChl
rpy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KOJeOaHus B UAEaIbHOM
KoJie0aTenbHOM KOHTYpE. AHAIOTUS MEXKIY
MEXaHUYECKUMH U IEKTPOMArHUTHBIMU
KOJIeOaHUAMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmymna TomcoHa. 3aKOH COXpaHEHHSI
SHEPTUH B HJICATHHOM KOJICOATSIIbHOM
KOHTYpe

43

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb9c4
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[IpencraBneHne o0 3aTyxXaroIUX KOJeOaHUSX.
BbIHYXIeHHBIE MEXaHUYECKHIE KOJICOaHHUS.

bubmuorexa [JOK

16 Pe3onanc. BeinyxneHnbie https://m.edsoo.ru/ff0cbb86
ANEKTPOMarHuTHbIE KoeOaHus
Ilepemennsblit Tok. CUHYCOUJAJIbHBII
17 IIEPEMEHHBII TOK. MOILITHOCTh IEPEMEHHOTO bubmumoreka [IOK
TOKa. AMIUIUTYJTHOE U JEHCTBYIOLIEE https://m.edsoo.ru/ff0cbd34
3HAQUYEHHUE CUJIbI TOKA U HAIIPSKEHUS
18 Tpanchopmarop. [IpousBoacTBo, nepenava u
noTpe0IeHne SIEKTPUIECKON SHEPTHU
VY eTpoiCTBO U MPAKTUUECKOE IPUMEHEHUE
19 3JIEKTPUYECKOTO 3BOHKA, FT€HEepaTopa bubmmorexa [IOK
. https://m.edsoo.ru/ff0cc324
[IEPEMEHHOTI0 TOKa, JTMHUN 3JIeKTponepeaay
DKOJIOTHYECKUE PUCKHU IIPU IPOU3BOJICTBE
20 anekTpo3Hepruu. Kynbrypa ucnoiab30BaHus
3JIEKTPO3HEPTUH B TOBCEAHEBHOM )KU3HU
MexaHuuyeckre BOJIHBI, YCIOBUS
)1 pacnpoctpanenus. [lepuon. Ckopocts bubnnorexka [JOK
pacupoCTpaHEHUs U JJIMHA BOJIHEL. https://m.edsoo.ru/ff0cca54
[Tonepeunbie U TPOJOJIBHBIE BOJIHBI
) 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubnuotexa [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
” DNeKTpOMarHuTHbIE BOJIHBI, UX CBOICTBA U bubnuoreka [IOK
ckopocTb. [lIkana 3n1eKTpOMarHuTHHIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHUKIIBI paIUOCBSA3U U TEIIEBUICHHUS.
PazButue cpencts cBsizu. Paanonokanus
25 Konrtponbnas padorta «KonebaHus 1 BOJTHBD bubmmorexa LIOK

https://m.edsoo.ru/ff0cc618
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[IpssMonMHENHOE pacIpOCTPaHEHUE CBETA B

26 OJTHOPOIHOU cpene. ToYeuHbI HCTOYHUK buGnnorexa LIOK
P PeAe. https://m.edsoo.ru/ff0cd350
cBera. JIyd cBera
OTtpakeHue cBeTa. 3aKOHbI OTPAXKEHUS
27 cgeta. [locTpoeHre n300paKeHU B IIIOCKOM bubmmorexa [JOK
' P P https://m.edsoo.ru/ff0cd4e0
3epkaje
[Ipenomnenue ceta. [loaHoe BHyTpeHHEE
28 oTpaxkeHue. [IpenenpHblid yroi mojaHoro bubmmorexa [TOK
P P 4 https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUS
29 Jlaboparopnas pabota «3mepenue bubnuorexa [JOK
IOKa3aTellsl MPEJTOMIIEHUS CTEKIIAY https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenue n3o0paxxeHuil B IMH3E.
30 ®opMyia TOHKOU JIMH3bL. Y BEJTUYECHUE bubmmorexa [OK
pMy ) https://m.edsoo.ru/ff0cddle
JIUH3bI
31 Jlaboparopuas padota «VccienoBanue
CBOMCTB M300paXeHUH B JIMH3AX
Hucnepcus cBeta. CoxkHbIN cocTaB 6e10ro
32 csera. L[Ber. JJaboparopHas pabota
«Habmroienne qucrepcuu cBeTa»
1 Wntepdepennus cera. Audpakius cera. bubnnorexka [JOK
JudpakimonHas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonepedyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonspwuzanus ceera https://m.edsoo.ru/ff0ctf02e
35 OnTuyeckue MpruOOPHI M yCTPOMCTBA U
YCJIOBHS UX 0€301MaCHOTO TPUMEHEHUS
['panu1Ibl TPUMEHUMOCTH KJIACCUYECKOM
P P . bubnmuotexa [JOK
36 MexaHukH. [locTynarsl cenuanbHOl TeOpun

OTHOCHUTCIBHOCTHU

45

https://m.edsoo.ru/ff0cf862
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OTHOCUTENBHOCTh OIHOBPCMCHHOCTH.

bubmuorexa [JOK

37
3aMeIJIeHre BPEMEHH M COKpAIEHUE JITTMHbI https://m.edsoo.ru/ff0cfa42
DHeprusi ¥ UMNYJIbC PEISTUBUCTCKOM
38 yacTUIbl. CBsI3b MAcCChI C SHEPTHUEH U bubmmorexa [TOK
HBL- p https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPTHUs MOKOS
39 KontponbHas padota «Ontuka. OCHOBBI bubnnoreka [HOK
CIIEIMAIbHON TEOPUH OTHOCUTEIIBLHOCTH https://m.edsoo.ru/ff0cf6{0
40 ®otonbl. opmyna [1nanka. DHeprus u bubnmoreka [JOK
UMITYIbC GOTOHA https://m.edsoo.ru/ff0cfe16
41 OTtkpsiTHE U HccaenoBanue Gorodddekra. bubnnoreka [JOK
Omeitel A. I'. CTroneroBa https://m.edsoo.ru/ff0cffc4
3akonbl poTtorddekra. YpaBHEeHHE
42 BﬁHmTegHa J'Iq})ICb(I)OTOB(b(geKTa «Kpacnas bubmorexa HOK
8 P https://m.edsoo.ruw/f0d01 5e
rpanuna» Gotorddexra
43 Hasnenue ceeta. Onpitol I1. H. JIeGenena. bubnuorexa [JOK
XUMHYECKOe IECUCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U MPAKTUIECKOE
44 npuMeHeHue: (poToanemMenT, GoToaaTuuK,
coJIHEeUHasi ObaTapesi, CBETOIUO]]
45 Pemenue 3agad mo reme «1E€MEHTBI bubmuorexa [JOK
KBAHTOBOU ONTUKH https://m.edsoo.ru/ff0d0302
Mopens aroma TomcoHa. OnbIThI
46 Pesepdopna no paccesHuro o-yactu bubnuorexa LOK
POOpA p 1 https://m.edsoo.ru/ff0d091a
[Inanerapnas moziens aToma
bu6mmorexa [IOK
47 I1 b
OCTYJIaThl bopa https://m.edsoo.ru/ff0dOafa
43 Nznyuenue u nornomieHue GOTOHOB MPU bubnmuorexa [JOK

nepexonc aroma ¢ OAHOIr0 YpOBHA SHEPTHUU

46
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Ha qpyrou. Buasl ciekTpos

49

50

51

BomnHoBEIe cBOlicTBa yacTull. BoIHEI 1€
bpoiia. KopnyckynsipHO-BOJIHOBOM
nyanu3Mm. CIOHTaHHOE U BBIHYKJIEHHOE
W3JIy4eHUE

OTkpbiTHE PaIUOAKTUBHOCTH. ONBITHI
Pesepdopna no onpesnenenuto cocraBa
PaINOAKTUBHOTO U3TYyYCHUS

CgoiicTBa anb(da-, 6era-, ramMma-u3Iy4eHUS.

Bnusuue paaruOaKTUBHOCTH HaA JKHBLIC
OpraHu3Mbl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0ca8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

52

OTKpbITHE IPOTOHA U HEWTpOHA. M30TOMBI.
Anbda-pacnaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnas. ["amma-
W3IIy4eHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HYKJIOHOB B siipe. SnepHbie
peakuuu. Snepusiii peaktop. [Ipodnaemsl,
[IEPCIEKTUBBI, IKOJIOTUYECKHUE ACTIEKTBI
SIEPHOMN YHEPIEeTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DOnemeHTapHble YacTUlbl. OTKpbITHE
MO3UTpOHA. MeTo 16l HAOTIOIEHUS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTHL.
Kpyrastii cton «®yH1aMeHTalIbHbIE
B3anmoJeiicTBus. EquHCcTBO (hrsnueckoit
KapTUHBI MUPay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3mH0T0 HeOa. Co3Be3nus, spKue
3Bé3JII)I, IIJTAHETHI, UX BUIUMOC IBHUKCHHC.
ComnHeuHast cuctemMa

47
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56

Comnurte. ConHeunas akTHBHOCTE. MICTOYHUK
sHepruu CoJtHIa ¥ 3BE3]T

57

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
3BE3BI ITIaBHOM IIOCIICA0OBATCIILHOCTH.
BuytpenHnee crpoenue 3831 CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sposmronuy CoHIa U 3BE3]

58

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxenue u npuxenne CosHua B
lNanmaktuke. I'anmaktuku. YE€pHbIE IBIPHI B
sIpax rajJakTHK

59

60

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonpmioro B3peiBa. PenukroBoe usnyyeHue.
Meraranaktuka

Hepemennsie mpo6iieMbl aCTPOHOMUHT

61

KontponbHas padota «J1€eMEHTHI
aCTPOHOMUU U acTPOPU3UKU»

62

63

64

O6o06uaromuit ypok. Ponb dpuzuku u
ACTPOHOMHUHU B SIKOHOMHUYECKOM,

TEXHOJIOTHYECKOM, COITTATEHON 1 DTUYECKOMN

cdepax AeqaTeIbHOCTH YeJI0BeKa

O6o06uaromuit ypok. Ponb u mecro ¢puszuku
Y aCTPOHOMHUH B COBPEMEHHOI Hay4YHOU
KapTUHE MHUpa

O6o06maromuit ypok. Ponb puznueckoit
Teopuu B GOpMHUPOBAHUH NPEICTABICHUHN O
¢du3nuecKoil kKapTuHe MUpa

65

O606maromuii ypok. Mecto pusnueckoit

48




KapTHHBI MUpPA B OOIIEM PsTy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX IIPEACTABICHUHI O
pupoje

PesepBHbIil ypok. MarautHoe noie.

66 1
DneKTpoOMarHuTHast MHAYKIIHUS
67 Pe3epBHbIit }:pOK. Onrtuka. OCHOBBI |
CHeLUaJIbHON TEOPUU OTHOCUTEIBHOCTH
68 Pesepubiii ypok. KBantoBas ¢pusuka. 1 bubnmoreka [JOK
DNeMEeHTHl aCTPOHOMUU U acTPOPU3UKU https://m.edsoo.ru/ff0d 1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdpentreBoii H.A., AkiinonepHoe o61mecTBo «M3marenbcTBo

«HpOCBCHICHI/Ie»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISA

®usuka. [loypounsie pazpadorku. 10 kmacc. Caypos H0.A.

®dusuka. 10 xnacc. (6a30BbIil ypoBeHb). Mskuies ['.51., Byxosues b.b.,
Corckuit H.H. (mox pen. [lapdhentbeBoit H.A.)

®dusuka. [Toypounsie pazpadbotku. 11 knacc. Caypos HO.A.

®duzuka. 11 knacc. (6a30BbIil ypoBeHb). Mskuiues I'.41., Byxosues b.b.,

Yapyrun B.M.(niog pen. [lappentreBoit H.A.)

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://phys-oge.sdamgia.ru/

https://m.edsoo.ru/
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