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MNOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOTO YpPOBHSI Ha YpOBHE CpEAHEro OOLIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUU M TpeOOBaHUN K pe3yibTaTaMm
OCBOEHHUSI OCHOBHOM 00pa3zoBaTelibHOM Mporpammsbl, npeacraBieHHbIX B OI'OC
COO, a Takxke ¢ yu€toM eaepaibHOl paboueld HporpamMmbl BOCHUTAHUS U
KOHIIEMIIMKM TIpenoAaBaHusi yueOHoro npenmera «®duszmka» B 00pazoBaTeIbHbBIX
OpraHu3anusx Poccuiickon Denepanun, peanu3yommx OCHOBHBIE
oOpa3oBarenbHbIE TPOTPAMMBI.

Conepkanve mnporpaMmbl 1O (U3MKE HaNpaBieHO Ha (GOpMHUPOBaHUE
€CTeCTBEHHO-HAYYHOW KapTuHbl Mupa oOyuatonmxcs 10-11 kiaccoB mnpu
o0yueHnu ux (usnke Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-ACSATEILHOCTHOTO
noaxonaa. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusiM PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METAIPEIMETHBIM PpE3yJbTaTaM
oOy4eHusl, a TaKXK€ YUYUTHIBAET HEOOXOAMMOCTb pEANTH3alUU MEXIPEIMETHBIX
cBsizel (U3MKM C €CTECTBEHHO-HAyYHBIMU Y4YeOHBIMU MpeaMeTramu. B Hel
ONPENENSAI0TCA OCHOBHBIE LIENIM M3y4YeHUsl (PU3UKH HAa YpOBHE CPEIHEro OOLIEro
o0Opa3oBaHus, IUIAHUPYEMBIE PE3YNIbTaThl OCBOEHUSA Kypca (DM3UKU: JTUYHOCTHBIE,
MeTarnpeaIMETHBIC, IpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o ¢u3nke BKIIOYAET:

e [JTAHUPYEMBbIEC PE3YJIbTAaThl OCBOCHUS Kypca (U3MKH Ha 0a30BOM YPOBHE, B

TOM YHCIIE€ IPEAMETHBIE PE3YIbTATHI IO TOAaM 00yUYEHHUS;

e coZiepkanue yueOHoro npeamera « usnkay no rojgaM o0ydeHusl.

dusnka Kak Hayka O HauOonee OOIIMX 3aKOHAX MPHUPOJBI, BHICTyMas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHu# 00 okpy:xaromeM Mupe. [1IkonbHbIN Kype Ppu3nKu — cucreMooOpa3yromimii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexXaT B OCHOBE TIPOIECCOB W SIBICHHUHM, H3Y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢bu3myeckoil reorpadmert u acrpoHomueil. lcmonp3oBaHME UM AKTHBHOE
NpUMEHEHHEe (PU3MYECKUX 3HAHUM  ONpeAeNsieT XapakTep MW pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHMUS
KOCMOCA, TMOJTY4YEHUsS HOBBIX MAaTepUaioB C 3aJaHHbIMH CBONCTBAMU U JIPYTHUX.
Nzyyenne ¢Gu3MKM BHOCUT OCHOBHOHM BKJIaJ B (DOPMHUPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTuUHBI Mupa oOydarmuxcs, B (OpMUPOBAHHE YMEHUN NPUMEHATH
Hay4HbIA METO/ MO3HAHUS NPU BBITOJIHEHUH MU Y4€OHBIX HCCIIEA0OBAaHUM.

B ocHOBy kypca (usuku s ypOBHS CpEIHEro oO0IIero oOpa3oBaHUS
MOJIOKEH PSII HIEH, KOTOPBIE MOXHO pAacCcMaTpUBaTh KaK IPUHLHUIBL €ro
ITOCTPOEHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypeC SIBISETCS JOTHMYECKH
3aBEpIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX Pa3lenoB (PU3UKH, BKIIOYACT KaK
BOIIPOCHI KJIACCUYECKOH, TaK U COBPEMEHHOM (DU3UKH.

Hoesn cenepanuszayuu. B cooTBercTBUM ¢ HeW Marepuan Kypca (U3HKU
o0bequHEH BOKpYr (¢u3uueckux Teopuil. BemymmMm B Kypce sBisieTcs
dbopMHUpOBaHNUE TPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pPHUH, BEIICCTBE U
ToJIe.

Hoes eymanumapuzayuu. EE€ peanuzanus mTpeamnojiaraeT HCIOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIHaNIa (PU3NYECKONW HAYKH, OCMBICICHUE CBSI3U Pa3BUTHUS
¢bu3ukn ¢ pazBuTHEeM OOIIeCTBa, a TakkKe C MHPOBO33PEHUECKHUMH,
HPABCTBEHHBIMU U YKOJOTUICCKUMHU MTPOOTIEMaMHU.

Hoes  npuxnaownoti  nanpasnennocmu. Kypc (usukm mnpeamonaraer
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUUECKUX M TEXHOJOTHMYECKHX MPUI0KEHHM
M3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyercss TMOCPEACTBOM BBEICHUS DJIEMEHTOB
COJIEpKaHUs, TIOCBSIIEHHBIX OSKOJOTUYECKHM mpobjieMaM COBPEMEHHOCTH,
KOTOpPBIC CBSI3aHBI C PA3BUTUEM TEXHUKH W TEXHOJOTHH, a TaKXke O0O0CYXICHUS
po0JIeM PaIlMOHATILHOTO MPUPOONIOIb30BAHUS U SKOJIOTUYECKON O€301aCHOCTH.

CTep>KHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHus SABISAIOTCS (Puznueckue Teopuu (hopMUPOBAHUE MPEACTABICHUN O
CTPYKType ToCcTpoeHHsT GU3HUECKON TeopuH, posiu (PyHIaMEHTAIHHBIX 3aKOHOB U
MPUHIMIIOB B COBPEMEHHBIX  TPEJACTABICHUSAX O TMPHUPOJIC, T'pPaHHIAX
MPUMEHUMOCTH TEOPWUM, JUISI OINHCAHHWS CCTECTBCHHO-HAYYHBIX SIBIICHUH U
MPOIIECCOB).

CUCTeMHO-IesTeNTbHOCTHBIM MOJX0M B Kypce (DU3MKHU pean3yercs Mpexie
BCEro 3a CUET OpraHU3AIMK DKCIEPUMEHTATBLHON JEATETbHOCTH OO0yJaronuxcs.
Jns  0Ga3oBoro ypoBHA Kypca (HU3MKM — STO MCHOJb30BAHHE CHCTEMBI
(pPOHTATBLHBIX KPATKOBPEMEHHBIX JSKCIIEPUMEHTOB U JIaDOpPaTOpHBIX padoT,
KOTOpBIC B TMporpamMMme Mo (Pu3nke 0ObEAMHEHBI B OOIMKA CIHUCOK YYCHHUYECKUX
MpakTU4YecKnuX paboT. BeineneHne B yka3aHHOM IepedHe jJabopaTopHBIX paboT,
MPOBOJUMBIX  JUIsl KOHTPOJS M  OIEHKH, OCYIISCTBIISIETCS YYaCTHUKAMH
00pa3oBaTeIbHOIO Tpollecca MCXOAS U3 OCOOCHHOCTEW IUIAaHUPOBAHUS U
ocHalleHus: kaOuHera @u3uku. Ilpu »3TOM oOOecneunBaeTcs  OBIAJEHUE
oOydJaronmMucs yMEHUSIMH TPOBOJUTH KOCBEHHBIC W3MEPEHUsI, HCCIEIOBAHUS
3aBHCHUMOCTEH (DM3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TI0 TIPOBEPKE
MIPEAJIOKEHHBIX THIIOTE3.

bonpuioe BHUMaHUE YAENSETCS PEUIEHUI0 PACYETHBIX U KAau€CTBEHHBIX
3anad. IIpu 3TOM Uit pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 3a7aud C SIBHO
3aJlaHHON (PU3NYECKON MOECIIBIO, TIO3BOJISIONINE TPUMEHSATh U3YUEHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszjenia Kypca, TaK U UHTETpUpys 3HAHUS U3
pasHbIX pa3aenoB. [Jig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHHs Ha
OOBsICHEHUE TMpPOTEKaHUs (PU3NYECKUX SIBICHHM U MPOIECCOB B OKpY’Karowle
KU3HU, TpeOyiouie BbIOOpa (U3NYECKON MoOIenu AJis CUTyallud IPaKkTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusMu PI'OC COO k MarepualibHO-
TEXHUYECKOMY OOecledeHnto y4eOHoro mporiecca 0a30BBI YpPOBEHb Kypca
¢u3UKK HA YPOBHE CPEAHEro 001ero 0Opa3oBaHus JOKEH U3yUdaThCs B YCIOBUSX
IpeIMETHOro KaOuHeTa (M3UKU WM B YCJIOBHUSX MHTETPUPOBAHHOTIO KaOHMHETa
MPEIMETOB E€CTECTBEHHO-HAYUYHOro IHKIa. B kabuHeTe (PU3MKM JTOTHKHO OBITH
HeoOxouMoe J1abopaTopHOE OOOpYJIOBaHHE JJIsi BBINOJHEHHUS YKa3aHHBIX B
nporpaMMe 1o (u3MKe YIYCHHYECKHUX MPAaKTHUYECKUX padOT U JEMOHCTPAILMOHHOE
000opyI0BaHUE.

JleMOHCTpallMOHHOE  00OpYyJIOBaHHE (QOPMHUPYETCSI B COOTBETCTBUU C
OPUHLMIIOM MUHMMAJIbHOM JIOCTATOYHOCTH M  00ECHEYMBaeT IMOCTAaHOBKY
NEPEYUCICHHBIX B IMporpaMMe 1Mo (u3uKe KIIOUEBbIX JEMOHCTpAlMil s
UCCIICIOBAaHUSI  M3Yy4YaeMbIX  SIBJICHMM M  MPOLIECCOB, OMIHUPUYECKUX H
(byHIaMEHTaTBHBIX 3aKOHOB, UX TEXHHYECKUX TIPUMEHEHHIA.

JlabopaTtopHoe o00oOpymOBaHHE ISl YYCHHUECKHX TMPAKTUYECKUX padboT
dopmupyercs B BUIE TEMaTHYECKUX KOMIUIEKTOB M OOecredynBaeTcss B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOOydyarommxcs. TeMaTH4ecKHue KOMIUIEKThI
1a060paTopHOrOo 00OPYIOBaHUS JODKHBI OBITH TMOCTPOCHBI HA KOMILIEKCHOM
WCIOJIb30BaHNN AHAJIOTOBBIX M IU(PPOBBIX NPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
M3MEPUTENIBHBIX CUCTEM B BUIE€ U(POBBIX J1a00paTOPUIA.

OCHOBHBIMU LENSIMU U3YUYeHHS (PU3UKU B 00IIEM 00pa30BaHUM SIBISIOTCS:

e bopMHupoBaHHE HHTEpEca M CTPEMIICHHS OOYyYaromMXCsi K HaydHOMY
U3yUYEHUIO TPUPOJBI, Pa3BUTHE HMX HWHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEICTABICHUNA O HAYYHOM METOJE MO3HaHWS U (HOPMUPOBAHUE
UCCIIEI0BATENIHCKOTO OTHOLICHHUS K OKPY>KAIOLINM SIBJICHHSAM;

o hopMHpOBaHNE HAYyYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4YEeHUsS OCHOB
CTpOCHHUS MaTepuH U GyHJAMEHTAIbHBIX 3aKOHOB (DU3UKH;

e hopMupOBaHHE yMEHHMH OOBSCHATH SABIEHUS C  HUCIOJIb30BAHUEM
bu3nyecKuX 3HaHUI U HAyYHBIX JOKa3aTeIbCTB;

e hopMHUpOBaHKME TPEACTABICHUN O PONM (U3MKH JUIsT PA3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHue 3THX Iieneil obecreunBaeTcsl pelieHueM CIeIyronmX 3a1ad B

nporiecce U3y4eHust Kypca (PU3MKH Ha YPOBHE CpPEeTHET0 001Iero 00pa3oBaHus:



* IPUOOPETEHNE CUCTEMBI 3HAHUI 00 001X (PU3HYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHAX, BKJIIOYAs MEXaHUKY, MOJCKYISIPHYIO (PU3HKY,
AJEKTPOJIMHAMUKY, KBAHTOBYIO (DM3HUKY M 3JIEMEHTHI aCTPODU3UKH;

e bopMHpOBaHME YMEHHHA MPUMEHATH TEOPETHUYECKHE 3HAHUS IS
00bsICHEHUS] (U3MYECKUX SIBICHMM B TMPUPOJEC U s HOPUHATUS
MIPAKTUYECKUX PEIUICHUIN B NOBCEIHEBHOW KU3HU;

¢ OCBOCHHME CIIOCOOOB pEIHICHMs] Pa3IUYHbIX 33aJad4 C SBHO 3aJaHHOMU
dbu3znueckol MOJENblo, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3anue (pU3NIECKON MOJIENH, aJleKBaTHOW yCIOBUSAM 3aJ1auu;

e[IOHUMAaHHUE (PUBNYECKUX OCHOB W MPHUHIUIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO
cpeny;

¢ OBJIQJICHUE METOJAaMH CaMOCTOSITEJIBHOTO IUIAHUPOBAHUSA W TPOBEACHUS
(Gu3NYECKUX SKCIEPUMEHTOB, aHalU3a W HHTEPIpETaluu HHPOpPMALHH,
OTpeNieNeHuUsl JOCTOBEPHOCTH MOJTYUYEHHOTO pe3yJibTarTa;

e CO3/1aHUE YCJIOBUM ISl PAa3BUTHUS YMEHUU ITPOEKTHO-MCCIEN0BATEIBCKOM,
TBOPYECKOU JIESTEIBHOCTH.

Ha wusyuenune ¢usuku (06a30BbIi ypOBEHb) Ha yPOBHE CpPEAHEr0 OOIIero
obpazoBanus otBoautcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HE/ICINIO), B
11 xnacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraempiii B mporpamMme mo (uU3MKE MepeueHb J1abopaTOpHBIX H
MPAaKTUYECKUX pPabOT SBJISETCA PEKOMEHJOBAHHBIM, YYWUTEIb JIE€NaeT BBHIOOD
MpOBEACHUST J1a0OpPaTOPHBIX pPabdOT M OMNBITOB C YYETOM HMHAMBUILYATbHbBIX
0COOEHHOCTEH 00yJarOIINXCS.



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOI 0 TO3HAHUS

®usuka — Hayka o npupoxae. HayuHble MeTOAbl MO3HAHUSA OKPY KAIOILIETO
mupa. Ponp dSkcnepuMmeHTa M TEOpUM B IIPOLIECCE IO3HAHUSA IPUPOIBL
DKCIIepUMEHT B (pU3MKe.

MopenupoBanue (u3NUECKUX SIBIEHUN U mporeccoB. HaydHble THmoTe3bl.
®duznyeckue 3aKOHbl U TEOpUU. ['paHUIBl NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponp u mecro ¢u3zuku B (popMHUpPOBAHMM COBPEMEHHOM HAYYHOU KapTHHBI
MHPA, B IPAKTUYECKOU IESITEIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoropele M LU(POBBIE H3MEPUTEIbHBIE NPUOOPBL, KOMIBIOTEPHbBIE
JTATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe nBHKEHUE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHIKCHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemenienune, CKOpOCTb (CpeAHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHE MaTepHallbHOM TOYKH, MX MPOEKIHH HAa OCH CHUCTEMbl KOOPAUHAT.
Ciio)xeHue nepeMeIIeHui U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpEHHOE MpAMOJUHENHHOe naBrkenue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IyTHU U MepeMelIeHus
MAaTEpUAIBHON TOUKH OT BPEMEHHU.

CBoOoaHOe mageHne. Y CKopeHne CBOOOJHOTO MMaICHUS.

KpuBonuneiinoe  aBwxeHue. JIBMKEHHME  MATEpPUAIBLHOM TOYKH 1O
OKPY>HOCTH C IMOCTOSIHHOW MO MOJAYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHENHAS
ckopocth. [lepuoa u yactora oOparenus. LleHTpocTpemMuTeIbHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: CHOUIOMETD,
JBU)KEHUE CHAPSIOB, LICTIHBIC U PEMEHHBIC MEpEIayu.

Jlemoncmpayuu

Mojens cucTeMbl OTCUETA, UIUTIOCTpALlUd KUHEMATUYECKUX XapaKTePUCTHUK
JIBUKCHUSL.

[IpeoOpa3zoBaHue IBUKEHUI C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM MMPOCTPAHCTBE.

HabGntonenue nBukeHusi Tena, OpPOIIEHHOTO MOJ YIJIOM K TOPHU30HTY U
TOPU30HTAJIBHO.



N3mepenune yckopeHusi CBOOOTHOTO MaeHUsI.

Hanpasnenue ckopocTu npu ABUKEHUH IO OKPY>KHOCTH.

Yuenuueckuii axcnepumenm, 1abopamopHvie pabomol

W3yueHne HEpaBHOMEPHOTO JABW)KEHHS C LEIbI0 ONPEAEIEHUS MTHOBEHHOMN
CKOPOCTH.

HccnenoBanre COOTHOIICHHS MEXKIY IyTSAMU, MPOWUJICHHBIMUA TEJIOM 3a
MOCJEOBATEIbHbIE paBHbIE MPOMEKYTKH BpPEMEHH MPU PABHOYCKOPEHHOM
JIIBUYKEHUH C HAYAJIIbHOW CKOPOCTBHIO, PABHOU HYJIIO.

M3yuenue nBMKEHUS 1IApUKA B BI3KOM KUIKOCTH.

N3yuenue aBuxKEeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ippuauun  otHOocuTensHOCTH  ['ammnes.  IlepBwii  3akoH  HeroToHa.
NuepumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoit 3akon HbroToHa
IUTSL MAaTEPUAIIbHOU TOUKHU. TpeTnit 3aKkoH HbroTOHA [T MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtAroteHus. Cwia Tsxectu. IlepBas KocMmuueckas
CKOpOCTB.

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

Tpenue. Bunbl TpeHus (okos, CKoibxeHus, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuna TpeHus CKOJbXEeHUs U cuiia TpeHus: nokos. KoadduuueHnt tpenus.
Cuita CONpOTUBIICHUS TP IBUKEHUH TeJa B )KUIKOCTH WM Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE ABMXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cHIbl OTHOCHUTENBHO OCH BpamieHus. [lnedo cumbl. YcimoBus
paBHOBECUS TBEPLAOIO TEIA.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MOIUIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepLumm.

CpaBHeHHE MacC B3aUMOAECHCTBYOIIUX TEN.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CnoxeHue cui.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U NTAJICHUU.

CpaBHEHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

YcioBus paBHOBECUS TBEPIOTO Telia. BUibl paBHOBECHSL.

Yuenuueckuii axcnepumenm, rabopamopHvie pabomol

N3yuenue aBuxkeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.



HccenenoBannue 3aBUCMMOCTH CWJI YIPYTOCTH, BO3HUKAIOLIMX B NPYKUHE U
pPE3UHOBOM 00paslie, 0T ux aehopMaluu.

HccnenoBanue yciaoBUM pPaBHOBECHS TBEPAOIO TeENa, HMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3akoHnbl cOXpaHeHUus 6 MeEXaHUKe

NMiynbC MaTepUanbHOM TOYKM (T€da), CUCTEMbl MATEPUAIBHBIX TOYEK.

NMnynsc cuiibl U U3MEHEHHE HMMITYJIbCa TeJld. 3aKOH COXPAaHEHUs HWMITYyJIbCa.
PeaktuBHOE nBUXXKEHUE.

Pa6oTa cuiabl. MOITHOCTE CHITBI.

Kunernueckass sHeprus MarepuaibHOW TOUku. Teopema 00 H3MEHEHHH
KUHETUYECKON YHEPTUU.

[loreHumanbHas JHEPIUs. [ToreHumnanbHas JHEPTUs YIpYyTO
nebopmupoBaHHOW  npykuHbl.  [loTeHuManbHas SHeprust Tena  BOIU3U
MTOBEPXHOCTU 3EMIJIH.

[loTeHnumanbHple W HENOTEHIMalbHble  cuibl.  CBs3b  pabOThHI
HEMOTEHIUAIBHBIX CWJI C W3MEHEHHEM MEXAaHWYECKOW DHEPIMU CHUCTEMBI TEIl.
3aKOH COXpaHEHUsI MEXaHUYECKOU SHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHrnueckue yCcTpoMCTBA M NPAKTHUUECKOE NPUMEHEHHE: BOAOMET, KOIIED,
MPYKUHHBIN IUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTruBHOE IBUXKEHHUE.

[lepexoa moTeHIMATBHONM YHEPTHH B KHHETHYECKYIO U OOPATHO.

Yuenuueckuii axcnepumenm, rabopamopHvie pabomol

N3yuyeHne aOCOJIOTHO HEYyNpyroro yJaapa ¢ HOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanuie cBsi3u pabOThl CUIIbI C U3MEHEHUEM MEXaHMYECKOW PHEpruu
TeJla Ha IIPUMEPE PACTKEHUS PE3UHOBOTO KIyTa.

Pasznen 3. MoaekyasipHasi pu3nka ¥ TEpMOJIMHAMHUKA

Tema 1. Ocno6bt MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUST MOJEKYISIPHO-KUHETHUYECKON TEOPUH U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep IBUKEHUS U
B3aMMOJECUCTBUS YacTULl BewiecTBa. MoOJEnu CTPOCHHUSA Ta30B, KUAKOCTEU H
TBEPABIX TeNl U 00BSCHEHUE CBOMCTB BeIllECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3Mmepsl MoJiekyl. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temneparypa u e€ uzMmepenue. lllkana temmneparyp
Lleabcus.



Mopnens wupeanbHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETUYECKON TEOpUM HUJeaIbHOrO raza. AOCONIOTHAs TeMIeparypa Kak Mepa
CpeIHEW KWHETUYECKOM DJHEPIuu TEIUIOBOIO JBWXKEHUS dactull rasa. Illkama
temneparyp KenbBuna. ['a3oBble 3akoHBI. YpaBHeHue MeHnneneesa—Knanenpona.
3akoH JlanbToHa. M3omporiecchl B MAEaIbHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BemecTBa. ['paduyeckoe MpeACTaBICHUE W30MPOIIECCOB: HM30TepMa, H30XO0pa,
n3obapa.

TexHudyeckue yCTpPOWCTBA M MPAKTHUUYECKOE MPUMEHEHHE: TEPMOMETP,
O6apomerp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIOIIME JHUCKPETHOE CTpPOEHHUE BeliecTBa, (GoTorpaduu
MOJIEKYJ OPTaHUYECKUX COCAUHEHUM.

OnpeiThl 10 AUPPY3UN KUAKOCTEN U ra30B.

Monenb OpOyHOBCKOTO JTBUKCHUS.

Mogenb onsita lTepHa.

OnbITHI, JIOKa3bIBAIOIIME CYIIECTBOBAHHE MEKMOJIEKYISIPHOTO
B3aUMOJECHUCTBUA.

Mopenb, WUTIOCTpUpYIOLAs IPUPOY JABJIEHUS ra3a Ha CTEHKH COCYIa.

OnbIThl, WUIIOCTPUPYIOIIUE YpPABHEHUE COCTOSHHUS HJI€aJbHOIO Tasa,
M30IPOIIECCHI.

Yuenuueckuui axcnepumenm, rabopamopHule pabomoi

Omnpenenenre Macchl BO3AyXa B KIIACCHOM KOMHATe Ha OCHOBE M3MEpPEHUM
00bEMa KOMHATBI, JaBJICHUS U TEMIIEPATYpPbl BO3/TyXa B HEM.

HccnenoBanrie 3aBUCUMOCTH MEXKy TTapaMeTpaMy COCTOSIHUSI Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuku

TepmonuHamuueckass cucreMa. BHYTpeHHssI 3HEprus TepMOJIUHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHenus. KonuuectBo TemioTel U padboTta. BHyTpeHHss
SHEpPrus  OJHOATOMHOIO  HJealbHOrO  Tra3a. Buael  Temonepenayu:
TEIJIONPOBOAHOCTb, KOHBEKIUS, U3IIydeHUE. Y IeNbHasi TEINIOEMKOCTh BEIEeCTBA.
KonnuecTBo TemnoThl pu TEIUIONEpeIaye.

[lonsitue 006 aauabatHom mpouecce. IlepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpuMeHeHne MepBOTO 3aKOHA TEPMOJAMHAMHMKU K H3ompolueccam. I'paduueckas
MHTEpIpeTaIus padoThl rasa.

Bropoii 3akon Tepmoannamuku. HeoOpaTuMocTh Npo1ieccoB B MPUPOJIE.

TeruoBple  mamuebl.  [IpyHUOMOBL  JEWCTBHS  TEIUIOBBIX  MAIIKH.
[IpeoOpa3oBanusi »HEPruM B TEIUIOBBIX MaimnHax. KoadduuueHT mnone3Horo
nerctBus TeruioBoM MmamuHbl. [{ukin KapHo u ero kodpuUIMEHT MOJIE3HOTO
JEUCTBUS. DKOJIOTHYECKUE TIPOOIEMBI TETUIOIHEPTETHKHU.



TexHrnueckue yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHHE: JIBUTATEIlb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIMIHLHUK, KOHIUITHOHED.

Jlemoncmpayuu

M3meHeHre BHYTPEHHEW SHEPruM Teja MPU COBEPUICHUU PaOOThI: BBUIET
npoOKU W3 OYTBUIKM MOJ ACHCTBUEM CKATOTO BO3/AyXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHHsl (BUICOIEMOHCTPAIIHS).

M3meHeHre BHYTpEHHEHW SHEepruu (TeMIieparyphbl) Tea Mpu Terionepeaaye.

OnpiT 1O aAuadaTHOMY pACIIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, IBUTaTENsl BHYTPEHHETO CrOpaHusi, pEaKTUBHOTO
JIBUTATEIIA.

Yuenuueckuui axcnepumenm, rabopamopHule pabomoi

N3mepeHune y1ebHOU TEMIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Dazosvie nepexoovt

[TapooGpazoBanue u koHaeHcauus. Mcnapenue u xuneHue. AOCOIIOTHAS U
OTHOCHTEIIbHASL BIIQAXKHOCTh BO3AyXa. HacelieHHBIM mMmap. YaenpHas TEIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHHUSI.

TBépnoe Teno. Kpucrannmuueckue u aMmopHbie Tena. AHU30TPONUS CBOMCTB
kpuctaiioB. JKugkue kpuctaiwibl. CoBpemeHHble MaTepuanbl. [liaBieHue u
KpUcTayuIn3anus. Y JenbHas TemioTa mwiasienus. CyOnumanusi.

YpaBHeHue TerIoBoro OanaHca.

TexHrnueckue yCTpOMCTBA M NPAKTHUYECKOE MPHUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MaTEPUAJOB, B
TOM YMCJIE HAHOMATEPUAIIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACHIIIEHHBIX MTAPOB.

Kunenune npy noHM>KEHHOM JIABJIEHUU.

CriocoObl U3MEpPEHHUsI BIAXKHOCTH.

Hab6mtonenne narpeBanus U MIIABIICHNS KPUCTAJUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaIoB.

Yuenuueckuui axcnepumenm, rabopamopHule pabomoi

N3mepeHne OTHOCUTENbHOW BIa)KHOCTH BO3AYXa.

Paznen 4. diekTpoanHaMuka
Tema 1. Inekmpocmamuxa
OnekTtpu3zauus Tel. ONEKTpUYEeCKUMd 3apsan. JlBa BHIA 3IEKTPUUYECKUX
3apsaa0B. [IpOBOAHMKH, NHMANEKTPUKH U MOJYNPOBOJHUKH. 3aKOH COXPaHEHMS
ANEKTPUYECKOTO 3aps/a.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TouedHblil 371€KTPUUECKUI 3apsi.
Onextpuueckoe mozne. Hanpsxk€HHOCTh anekTpuueckoro mnousist.  [IpunHiumn



CyNEPIO3ULIMHU JJIEKTPUUECKUX MOoied. JIMHUM HanpspKEHHOCTH DIIEKTPUYECKOTO
ITOJIS.

PaGora cun  osnekrpocratmueckoro  mousia.  [lorenuman.  PasHocThb
IIOTEHUHUAIOB. [IpOBOOHMKM W [UAINEKTPUKUA B IJIEKTPOCTATUYECKOM  IIOJIE.
JlusnexkTpudeckasl MpOHULIAEMOCTb.

OnektpoémkocTs. KoHzeHcarop. DneKTpOEMKOCTh TNIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHJEHCATOopa.

TexHruueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOTI,
ANEKTPOMETP, JJIEKTPOCTATUUECKAsT 3alllUTa, 3a3€MJIEHUE 3JIEKTPONpHOOpOB,
KOH/JIEHCATOp, KOMMMPOBAIBHBIN armapar, CTpyUHbIA IIPUHTED.

Llemoncmpayuu

Y CTpONCTBO ¥ MPUHLIMI AEHCTBHS DJIEKTPOMETPA.

B3anmopeiicTBre Ha3IEKTPU30BAHHBIX TEI.

DIEeKTpUYECKOE MOJIE 3aPSKEHHBIX TEJ.

[IpOBOJHUKY B DIEKTPOCTATUYECKOM TIOJIE.

DneKkTpocTaTU4ecKas 3aIuTa.

JIM2IEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOLIAAu
IJIACTHH, PACCTOSHUSA MEXIY HUMU U JUIJIEKTPUIECKON IPOHULIIAEMOCTH.

DHEpPTrUs 3apsyKEHHOTO0 KOHJEHCATOpa.

Yuenuueckuui axcnepumenm, rabopamopHule pabomoi

N3mepenne 31eKTpOEMKOCTH KOHIEHCaTOpa.

Tema 2. Ilocmoannwiit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

ONEeKTpUYECKUA TOK. YCIIOBUSA CyIIECTBOBAHMS JJIEKTPUYECKOIO TOKA.
Ncrounnku Toka. Cuna Toka. [IoCTOSHHBIN TOK.

Hanpsokenune. 3akon Oma 115 ydacTka 1Henu.

DIIEKTPUYECKOE CONPOTUBIICHUE. YEIbHOE CONPOTUBICHHUE BEUIECTBA.
[TocnenoBarenbHOE, MApALIENBHOE, CMEIIAHHOE COEAMHEHUE TPOBOHUKOB.

PaGora osnexktpuueckoro Toka. 3akoH Jxoyms—Jlenma. MoiHOCTD
AJIEKTPUYECKOTO TOKA.

DNEeKTpOABMKYILAsL CHla U BHYTPEHHEE CONPOTHUBIIEHHE HCTOYHHKA TOKA.
3axoH Oma a7 oJTHOM (3aMKHYTOM) 3iieKTpuueckol 1enu. KopoTkoe 3aMmbIkaHue.

DIJIEKTpOHHAsA  MPOBOJUMOCTb  TBEPABIX  METAJIOB.  3aBUCHUMOCTh
CONPOTHUBIIEHUS METAJUIOB OT TeMIepaTypbl. CBEPXITPOBOIUMOCTb.

DIIEKTPUYECKHI TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITyUYKOB.

[ToaynpoBOIHUKMY. CobcTBeHHas 17§ IIPUMECHAs IPOBOAUMOCTD
noynpoBoHUKOB. CBoMcTBa P—N-niepexoaa. [loaynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTpUYECKHII TOK B  pacTBOpax MW  pacIulaBax  dJIEKTPOJMUTOB.
DIEeKTPOIIUTHYECKAs] AUCCOUUALINS. DIEKTPOIHU3.



OnekTpuueckuii TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIN
paspsan. Monuus. [1nasma.

TexHudeckue yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHE: aMIepMeETp,
BOJIBTMETP, PEOCTaT, HMCTOYHUKH TOKAa, 3JIEKTPOHArPEBATEIbHBIE IPUOOPHI,
AIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTHUBIIEHUS, BAKYYMHBII U0,
TEPMUCTOPHI U HOTOPE3UCTOPHI, MOTYTPOBOJHUKOBBIN U0/, TaTbBAHUKA.

Llemoncmpayuu

M3mepeHne CUilbl TOKAa M HAIIPSKEHUS.

3aBUCUMOCTb COINPOTHUBIICHHS LMJIWHAPUYECKUX NPOBOJHUKOB OT JUJIMHBI,
IIJIOIAIU TIOTIEPEYHOTO CEUCHUS U MaTeprana.

CMelaHHO€e COeTMHEHNE MTPOBOIHUKOB.

[Ipsmoe wu3MepeHHe DIIEKTPOABHXKYIIEW cuibl. KopoTkoe 3aMmblkaHHe
raJIbBAaHUYECKOTO NIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTb CONPOTUBIIEHUS METAJUIOB OT TEMIEPATYPBHI.

[IpoBOAMMOCTE IEKTPOIIUTOB.

W ckpoBo# pa3psaa ¥ NPOBOAMMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTb TUOAA.

Yuenuueckuu sxcnepumenm, rabopamopHule pabomoi

N3ydenune cMEemaHHOro COEANHEHUS PEUCTOPOB.

M3mepeHne 3JIEKTPOABMKYIIEH CHJIBI UCTOYHHKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmtonenue snexkrposunsa.

MexnpeaMeTHbie CBA3H

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kimacce OCyIIECTBISETCS C
YYETOM COJEPIKATEIBHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMM MaTEMaTHKH,
OHMOJIOTUH, XUMUH, TeOrpaQHu U TEXHOJIOTHH.

Meoicnpeomemnvle nousmusi, CBSI3aHHbIE C HW3YYEHHMEM METOJIOB HAYYHOIO
NO3HAHUS: SIBJICHUE, Hay4dHbId (akT, runores3a, (u3nmyeckas BEIMYMHA, 3aKOH,
Teopusl, HabJIOICHUE, SKCIIEPUMEHT, MOICTUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pemieHUe CUCTEMbl YpaBHEHHWH, JMHEHHas (QyHKIUS,
napa0osna, runep0osa, ux rpaQuKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKIIHUHU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOCKIMU HA OCH KOOPAMHAT, CJI0KEHHUE BEKTOPOB.

Buonocus: mexannyeckoe ABMKEHUE B KUBOW mpupojae, Auddys3us, ocMoc,
TEIUI0O0OOMEH JKMBBIX OPIaHW3MOB (BHJIbI TEIIONEpPEAAUn, TEIUIOBOE PAaBHOBECHUE),
AJIEKTPUYECKUE SBJICHUS B )KUBOU IPUPOLE.

Xumus: TACKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJIIpPHAsl Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUIAKOCTEH H



ra3oB, DJJICKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHUYECKAS AUCCOLMALINS,
raJIbBaHUKA.

l'eoepaghus: B1axXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABMXKEHUN C MCIOJIB30BAaHHEM MEXAaHU3MOB,
YYET TpEeHUs B TEXHHUKE, NOAIIMIHUKH, HCHOJIb30BAHHE 3aKOHA COXPAaHCHHUS
UMITyJIbCA B TEXHHKE (pakera, BOJOMET W Jpyrue), ABUTaTelb BHYTPEHHErO
Cropanusi, napoBas TypOuHa, OBITOBOM XOJOAUIBHUK, KOHAUIIMOHED, TEXHOIOTHU
MOJyYEHUS] COBPEMEHHBIX MAaTEpPUANOB, B TOM YHUCJIE HAHOMATEPUAIOB, H
HAHOTEXHOJIOTUH, JJIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE 3IIEKTPONpPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopHI,
AJIEKTPOOCBETUTEIBHBIE MPUOOPHL, TAIbBAHUKA.

11 KJIACC

Paznen 4. djekTpoaAuHAMMKA

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKYUA

[locrossHHBIE ~ MarHuThL. ~ B3auMoAENCTBHE  IMOCTOSHHBIX  MarHUTOB.
MaruutHoe mnone. Bektop MarHuTHOM wMHAyKUMH. [IpuHiun cynepnosunmu
MAarHUTHBIX noJied. JIuHnm MarHuTHOM MHAYKUMHA. KapThHa JMHMM MarHUTHOU
MHYKIUH T0JIsI TOCTOSIHHBIX MArHUTOB.

MarauTtHOE€ mNOJi€ MPOBOJAHMKA C TOKOM. KapThHa JMHUM WHIYKIUU
MAarHUTHOTO TMOJISI JUIMHHOTO MPSMOT0 IMPOBOJAHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHHKA, KaTylIKU ¢ TOKOM. OnbIT Opcrena. B3aumoericTBre NpOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJ1yJib U HallpaBJICHUE.

Cuia JlopeHnua, e€ Moyib U HarnpaBieHue. JIBUkeHue 3apssKeHHOM YacTUIIbI
B OJHOPOJHOM MarHuTHOM mnoze. Pabora cuisl Jlopenua.

SIBneHne 3NEKTpOMarHWTHOM HMHAYKUMU. [IOTOK BekTOpa MarHuTHOU
UHIYKUMAWA. OJEKTPOABWKYINAA CHIAa HWHAYKUUU. 3aKOH 3JIEKTPOMArHUTHOU
nHayKunn Oapanes.

BuxpeBoe anexkrtpuueckoe mnoisie. OJIEKTPOABMKYyLIas cuia HHAYKUUU B
MIPOBOJHUKE, IBUKYIIEMCS ITOCTyNaTEIbHO B OHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuito JleHna.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKIMHU. OJIEKTPOJBHXKYIAas Ccuia
CaMOWHIYKIIUU.

OHeprust MarHUTHOTO MOJISI KaTYIIKU C TOKOM.

DIIEKTPOMArHuTHOE TOJIE.

TexHnueckue YCTpPOWCTBA W NPAKTHUYECKOE NPUMEHEHHE: IOCTOSIHHBIE
MArHUTBI, 3JEKTPOMArHUThl, 3JEKTPOJBUIATENb, YCKOPUTEIA 3JIEMEHTAPHBIX
YacCTHUL, UHAYKIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKIIOHEHHE JIEKTPOHHOTO ITy4YKa MATHUTHBIM MOJIEM.

JIuHUM MHAYKIUA MAarHUTHOTO TOJISL.

B3anmoneiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amrepa.

JevicrBue cuibl JIopeHia Ha HOHBI MIIEKTPOJIATA.

SIBneHue 3JIeKTpOMariuTHOM UHIYKIWH.

IIpaBuio JleHna.

3aBUCHUMOCTD DJIEKTPOJABUKYIIECH CHIIBI MHIYKIIMU OT CKOPOCTU MU3MEHEHUS
MarHuTHOTO MOTOKA.

SIBrieHME CaMOMHIYKIIWH.

Yuenuueckuii axcnepumenm, rabopamopHvie pabomol

N3ydyeHne MarHuTHOTO MOJISI KATYIIKHA C TOKOM.

HccnenoBanne neCTBUS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS JJIEKTPOMArHUTHOM UHIYKIIMH.

Paznea 5. Kosied0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUNHbIE KOJ1€0AHUA

Konebarenbnast  cucrema.  CBoOOAHBIE  MEXaHMYECKHE  KOJeOaHUS.
["apmonmnueckue konebanus. [lepuon, yactora, aMmiuTyga U Qasza KoJeOaHH.
[IpyxvHHBIM MasTHUK. MaTeMaTU4eCKUii MasiTHUK. Y PaBHEHUE TAPMOHUYECKUX
koJiebanuil. [IpeBpareHue s3Hepruu Mpu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbupiii  kOHTYp. CBOOOIHBIE JIEKTPOMArHUTHBIE KOJieOaHUS B
UJCATHLHOM KOJIEOATEIbHOM KOHType. AHAJIOTHS MEXAY MEXaHUYECKUMH U
AIEKTPOMArHUTHBIMU KoJieOaHusmu. Dopmyna TomcoHa. 3akoH CcoXpaHEHUS
SHEPTUH B UJI€aJIbHOM KO0JIe0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxarolux KojaeOaHUsX. BbIHYyK/I€HHbIE MEXaHHUYECKHE
kojebanus. Pesonanc. BeiHyXKeHHBIE 2TEKTPOMArHUTHBIE KOJIEOaHUsI.

[lepemennbiii TOK. CHHYCOMIAIbHBI TEPEMEHHBIM TOK. MOIIHOCTh
IIEPEMEHHOIO TOKAa. AMIUIUTYIHOE€ M JACHCTBYIOUIEE 3HAUYEHHE CHJIbl TOKa H
HaIpsHKCHUSL.

Tpanchopmarop. IIpousBoacTBo, nepenavya U MOTpeOICHUE AIEKTPUUECKOM
SHEPIUH. DKOJIOTMYECKHE PHUCKU IPHU MPOU3BOJACTBE AeKTposHepruu. KympTypa
HCIIOJIb30BaHUs 3JIEKTPOIHEPTUU B MIOBCENHEBHON KU3HU.

TexHrnueckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHME: JJIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUH AJIEKTpOIepeaay.

Llemoncmpayuu

HccnenoBanne mnapaMeTpoB KoJieOATeNIbHOW CUCTEMbl (MPY>XKUHHBINA WU
MaTeMaTUYeCKUil MasiTHUK).



Hab6mronenue 3aryxaronmx KojieOaHui.

HccnenoBanre CBOMCTB BBIHYXAEHHBIX KOJIEOAHHI.

Habmtonenue pe3oHanca.

CBOOOIHBIC DIEKTPOMATrHUTHBIE KOJICOAHNS.

OcuuinorpaMMsl (3aBUCUMOCTH CHJIbI TOKA U HANpPSKEHUS] OT BPEMEHM) AJIs
AIIEKTPOMArHUTHBIX KOJIEOaHMI.

Pezonanc mnpu 1DocCnenoBaTENbHOM COEAUHEHMM PE3UCTOPa, KaTyLIKH
VMHyKTHBHOCTH U KOHACHCATOPA.

Mojens TUHUN NEKTPOIIEPEaAYH.

Yuenuueckuu sxcnepumenm, rabopamopHule pabomoi

HccnenoBanue 3aBUCUMOCTH MEPUOAA MAJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IEPEMEHHOIO TOKAa B LENM M3 IIOCIEA0BATEIBHO
COCAMHEHHBIX KOHIEHCATOPA, KAaTYILKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE 60JIHbL

MexaHnnyeckue BOJIHBL, ycioBHsS pacnpoctpaHeHud. llepuon. Ckopocthb
pacnpocTpaHeHuss M JiauHa BoiHbL [lomepeuHble W MPONOIbHBIE BOJIHBI.
WNuTepdepennus u nudpakuns MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. Beicota Tona. TemOp 3Byka.

OJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS U3JIy4YEHUS DJIEKTPOMATHUTHBIX BOJIH.
B3auMmHasa opuenTanus BekTopoB E, B, V B anektpomarauTHoi BonHe. CBolcTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPaXKEHHE, NPEIOMIICHHUE, MOISApU3alus, JUPpaKus,
uHTepPepenusa. CKOPOCTh 3IEKTPOMATHUTHBIX BOJIH.

[IIkaia 31€KTPOMArHUTHBIX BOJIH. IIpUMEHEHHE MEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIIBI paguoCBsA3U U TeneBuAcHuA. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAOIIEH CPEIbI.

TexHu4eckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHUE. MY3bIKAJIBHbBIC
WHCTPYMEHTBI, YJbTPa3BYKOBas JUArHOCTUKA B TEXHUKE W MEAULMHE, pajap,
paguonpuéMHHUK, TEIEBU30p, aHTeHHa, TesedoH, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPaHEHUE MONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Konebmnromeecs Te10 Kak HICTOUHHK 3BYKa.

Habnronenue otpakeHus U PETOMIICHUS] MEXaHUYECKUX BOJIH.

Habmtonenue nntepdepeHny U AMPpakiui MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaOmtonieHne cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJIOW U
4acTOTOM KOJeOaHUi.



HccnenoBanue  CBOMCTB — DJEKTPOMArHWTHBIX — BOJIH: OTpa)keHue,
nperoMiieHue, NoJspu3anus, TUGpaxius, UHTEpPepeHIus.

Tema 3. Onmuxa

['eomerpruueckas ontuka. [IpsmMonMHENHOE pPacHpOCTpAHEHUE CBETA B
OJHOPOIHOM cpene. JIyu cBera. ToUeUHBIM UCTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHne n300pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenominenue cBera. 3aKOHbI MPEIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTelb
npenomwiieHus. IlomHoe BHyTpeHHee oTpakeHue. [IpenenbHbIl yroa IMOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucnepcus ceera. CnoxxHblil cocTaB 0enoro ceera. L{ger.

CoOuparomiie ¥ pacceuBarolve JuH3bl. ToHkas nun3a. DokycHoe
paccTossHME M OMNTHYECKas cujla TOHKOW nuH3bL. [locTpoeHne n300pakeHUN B
coOMparoMX U pacceuBaroMX JuH3aX. DopMysna TOHKOM JHH3BL. YBEIUYECHHE,
JlaBacMO€ JINH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKHU.

BonnoBas ontuka. HWaTepdepenmms cBera. KorepeHTHbIE HMCTOYHUKH.
VYcnoBuss HaOMOAEHHS MAKCUMYyMOB M MHHMMYMOB B UHTEpGhEpEHIIMOHHOM
KapTUHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakums cera. udpaxkimonHas pemérka. YclaoBue HaOMOACHUS
IVIABHBIX ~MAkKCHMyMOB IIpM MaJ€HHMM MOHOXPOMAaTHMYECKOIrO CBETa Ha
TU(PPaKIIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHu4yeckue yCTpOMCTBa M MNPAKTUYECKOE NPHUMEHEHWE: OYKH, JIYIa,
dboToanmnapar, NPOECKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKAa, TUPPAKIUOHHAS PEIIETKA, TOISPOU.

Jlemoncmpayuu

[IpAMONMHENHOE PAacCIpOCTPAHEHUE, OTPAKEHUE U NPEIOMIIEHUE CBETA.
OnTHueckue npuoOpHI.

[lonHOE BHYyTpEHHEE OTpakeHue. MoJelnb CBETOBOIA.

HccnenoBanue cBOMCTB N300paXKEHUI B TUH3AX.

Moenu MUKPOCKOIIa, TENECKOTIA.

HaGnronenue unrepdepeHinu ceera.

Hab6monenue qudpakium cBera.

HabGntonenue aucnepcuu cBera.

[TonmyuyeHue cnekTpa ¢ HOMOIIBIO MPU3MBI.

[TonydeHue criekTpa ¢ MOMOIIBI0 AUGPAKITMOHHON PEIIETKH.

Habntonenue nosspusaiuu cBeTa.

Yuenuueckuui axcnepumenm, rabopamopHule pabomoi



M3mepenne nokasaresns npeoMiIEHUs CTEKIA.
HccnenoBanue cBOMCTB N300paXeHU B TUH3AX.
Habmtonenue aucnepcun cBera.

Pa3nesn 6. OcCHOBBI cienHaJIbHON TEOPUHM OTHOCUTEILHOCTH

['paHuilpl  NPUMEHMMOCTH  KJIACCUYECKOM  MexaHuku.  [loctynarel
CIEUUAIBHOM TEOPUM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOZYJISI CKOPOCTH
CBETa B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJUICHUE BPEMEHU U COKPAILCHHE
IUTVHBL.

DHeprusi U UMNYJIbC PENITUBUCTCKON YaCTUIIBI.

CBs13b MacChl C SHEPTUEN U UMITyJIbCOM PENATUBUCTCKON YACTHIIBI. DHEPTHUS
MOKOS.

Pa3nen 7. KBantoBasi puznka

Tema 1. dnemenmut K6AHMOBOU ONMUKU

®doTonbl. ®opmyna [lnanka cBs3u 3HEpruu POTOHA C €r0 YaCTOTON. DHEPTHUS
U UMITYJIbC GOTOHA.

Otkpeite u uccnenoanue Gporodrddexra. OnbiTer A. I'. CroneroBa. 3akOHBI
dbororddekra. YpaBuenue DiutHmreriHa g dorodddexra. «KpacHas rpanuiay
doTorddexra.

JlaBnenue ceera. OnbiTel I1. H. JIebenena.

XUMHUYECKOE JIEVCTBUE CBETA.

TexHu4eckne yCTpOWCTBA M TIPAKTUYECKOE NpPHUMEHEHUE: (POTOIIEMEHT,
dhoTonaTunk, coTHEeYHasi baTapes, CBETOIUO/I.

Llemoncmpayuu

®oT03(¢QdeKT HA yCTAaHOBKE C IIMHKOBOM TUTACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO GoTodddekTa.

Ceeroguon.

Conueunas Garapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OnbiTel Pe3epdopnia mo paccessHuio o -4acTHIL.
IInanerapnas mopxens aroma. Ilocrynmarer bopa. M3mydenne u moruomieHue
(OTOHOB TIpH TEpexojJe aroMa C OJHOTO YpPOBHSI PHEprud Ha napyrou. Buawl
cnekTpoB. CIEKTp YpOBHEW YHEPTUH ATOMA BOJOPOJA.

Bonnosble cBoiicTBa yactuu. Bonuel ne bpoina. KopmyckynspHO-BOJIHOBOM
Iy au3M.

CHnoHTaHHOE U BBIHYK/ICHHOE U3TyUYCHHUE.

TexHrnueckue yCTpOWCTBA M NPAKTUYECKOE IMPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOM), Ja3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu
Mopens ombiTa Pezepdopra.
OnpeneneHre UIMHBI BOJHBI Ja3epa.
Habnronenve nuHedyaThIX CIIEKTPOB U3ITYUCHHUS.
Jlazep.
Yuenuueckuui axcnepumenm, rabopamopHule pabomoi
Hab6mionenue nuHe9aToro crexTpa.
Tema 3. Amommnoe sa0po
OKCHEPUMEHTHI, JOKA3bIBAIOIIUE CIO0XHOCTh CTpOeHHs sapa. OTKphITHE
pagnoaktuBHOCTH.  OmnbiTel  Pesepdopna  1mo  ompepeneHuro  cocraBa
paanoakTUBHOTO u3nmyueHus. CBoiicTBa anbda-, Oera-, ramma-u3IydeHHUs.
Biusinue paguoakTHBHOCTH HA KUBbIE OPTaHU3MBbI.
OTtkpbiTHE MpOTOHA M HelTpoHa. HykioHHas monens sjapa [elizenOepra—
WBanenko. 3apsan sapa. MaccoBoe uncio aapa. M3oTormnsl.
Anbda-pacnaz. ODJIEKTPOHHBII M TO3UTPOHHBIN Oera-pacman. [amma-
U3JIy4eHUEe. 3aKOH PaJIMOaKTUBHOTO pacraja.
OHeprus CBA3M HyKJIOHOB B sifpe. SnepHblie cuibl. JlegekT maccol sapa.
Snepubie peakuuu. JleneHue u CUHTE3 sSIAEp.
Anepubiii peaktop. TepmosimepHbiii cunTte3. [IpoOiaeMbl W TEPCHEKTHBBI
AIEPHON DHEPTETUKHU. DKOJOTUUECKHE ACTIEKTHI SIAEPHON YHEPTETUKHU.
OneMeHTapHble yacTUlbl. OTKPBITHE IO3UTPOHA.
Meroabl HaONIOAEHUS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTaTbHbIC B3aUMOIeUCTBUA. EMUHCTBO Pu3nueckoi KapTUHBI MHUpA.
TexHnueckue yCTpoMCTBa M IIPAKTUYECKOE NPUMEHEHHUE: JO3UMETDP, Kamepa
Bunbscona, simepHbIil peakTop, aToMHasi bomoa.
Llemoncmpayuu
CU€TUnK MOHU3UPYIOLIMX YACTHII.
Yuenuueckuii axcnepumenm, rabopamopHvie pabomol
HccnenoBanue TpeKOB 4acTHI] (110 TOTOBBIM doTorpadusim).

Pasnen 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKH

DTarnbl pa3BuTUsA acTpoHoMuM. [IpukinagHoe 1 MUPOBO33pPEHYECKOE 3HAUEHUE
ACTPOHOMMUMU.

Bun 3Bé3gHoro neba. Cos3Be3mmsi, spKue 3BE3MBI, IUIAHETHI, WX BHINMOC
JIBIOKCHHUE.

ConHeuHas cucTeMa.

Connne. ConHeuHasi akTUBHOCTh. Mcrounuk sHeprum ConHIa W 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. J[MarpaMma «CIEKTpalbHBIA Kacc —
CBETHUMOCTB». 3BE3NbI TJIABHOM IIOCJIEIOBATCIBHOCTH. 3aBHCHMOCTL «Macca —
CBETUMOCTbY» IS 3BE3] TJIABHOM IOCIIENOBATEIILHOCTA. BHYTpEHHEE CTpOCHHUE



3B€31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKAECHUU U 3Boaonuu ConaHua u
3BE37. DTanbl )KU3HU 3BE3/.

Mieunsiii [Iyte — Hama I'anaktuka. [lonoxenne m aBwxkeHue CosHIA B
INanaktuke. Tunel ramakTuk. Paguoranaktuky u kBasapsl. UEpHBIE ABIPHI B SApax
TaJIaKTHK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa66ma. Pazoeranne ramakTuk.
Teopus bonemoro B3peiBa. PenukToBoe u3nydeHue.

MacmrtabHas crpyktypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTpPOHOMUH.

Vuenuuecxue nabarooenust

Habnronenus HEBOOPYKEHHBIM TJIa30M C MCIOJIB30BAaHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHM JUISl ONIPEAEIICHHS] MOJIO0KEHNUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3usA CEeBEpHOTrO NOJIyIapus U APKUE 3BE3MBI.

Habnronenus B teneckon Jlynsl, raner, Mneunoro [yTu.

O6o01maromee NOBTOpeHue

Pons ¢u3ukn w acTpOHOMUM B DKOHOMHYECKOW, TEXHOJOTHUYECKOM,
COLIMATIHOM M ATHYECKOHM cepax AesTeNIbHOCTH YeJI0BeKa, POjib U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOM HAay4YHOW KapTHUHE MUPA, poiib (PU3HUecKoil Teopuu
B (GOpPMUPOBAHUU TMPEIACTABICHUNA O (QUINUECKOW KapTHUHE MHpa, MECTO
(bu3HYecKoil KapTUHBI MUpa B OOILEM PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBisercs ¢
YYETOM COJIEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMOJIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meowcnpeomemnvle nousimus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHMS: SIBJICHUE, HAy4yHbIM (akT, Turoresa, (pu3nyeckas BeIUYMHA, 3aKOH,
Teopusi, HaOJIO/IEHNE, HIKCTIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: peUIEHUE CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUYECKUE
(YHKIHMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPBHl M MX IMPOEKUMU HA OCH KOOPJMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMNA, TPU3HAKK TOJ00US TpPEYroJbHUKOB,
omnpeesieHUe TUIOIIAIN IIIOCKUX (Puryp u o0bémMa Tell.

buonoeus: snextpuueckue SBIEHUS B KUBOM NpUpOJE, KoieOaTeabHbIE
JIBUKEHUS B )KMBOM MPUPOJIE, ONITHYECKUE SIBIECHUS B KUBOW NMPUPOAE, NEUCTBUE
paauanuy Ha )KUBbIE OPraHU3MBbl.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KDUCTAIMYECKAs CTPYKTypa TBEPABIX
T€JA, MEXaHU3Mbl O00pa30BaHUsl KPUCTALIMYECKON PEMIETKH, CHEKTPaATbHBIM
aHanus.



l'eocpaghus: MarHUTHBIC TIOJNFOCA 3€MJIM, 3QJICKH MArHUTHBIX DY,
(hoTOoChEMKA 3eMHOM TTOBEPXHOCTH, MPEICKa3aHUE 3eMIICTPSICEHUH.

Texnonoecus: NWHUAM DJIEKTpoNEpenad, TIE€HepaTop NEPEMEHHOTO TOKa,
3JIEKTPOJABUTATENIb, WHAYKIMOHHAA II€4b, paaap, PaaUONPUEMHHK, TEIECBU30D,
anTeHHa, tenedon, CBU-medb, MpOEKIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
coJiHeuHast baTapesl.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHMUAA

OcBoenue ydeOHOro mnpeamera «Dusmka» Ha ypoBHE CpEIHEro OOIIero
obOpa3zoBanus (0a30BbIil YPOBEHB) JOJDKHO OOECHEYUTH TOCTHKECHHE CIETYIOIINX
JUYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yiabTaThl OCBOCHUSI Y4EOHOro npeamera « PU3nKa» AOJIKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYyYalIUXCS PyKOBOJCTBOBATHCS
chOpPMHUPOBAHHOW BHYTPEHHEH TMO3UIMEH JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHMEHTAIM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXIEHHI, COOTBETCTBYIOIIHNX
TPAAUIMOHHBIM TICHHOCTSAM POCCHUUCKOTO OOIIECTBa, PACIIUPEHUE XU3ZHEHHOTO
OTBITA W ONBITA ACATEIBHOCTH B MPOLECCE peAU3alMU OCHOBHBIX HAaIPABJICHUM
BOCIIUTATEIbHOMN AEATEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpaaaHcKOro BOCIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKON MO3HUITUU 00YJAIOMIETOCsl KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEUETIOBEYECKUX TYMaHUCTHUYECKUX U
JEMOKPAaTHUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX TPakJAaHCKOTO
o0111ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUU B 00pa30BaTeIbHON OpraHU3aIlnu;

YMEHHE B3aUMOJEHCTBOBATh C COMAIbHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
X QYHKIUAMU U Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKOU IEATENBHOCTH;

2) NIAaTPUOTHYECKOTO BOCIIUTAHUSA:

c(hopMUPOBAHHOCTH POCCUICKOU IpaXJAaHCKOU WJIEHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE€ OTHOILIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHUKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOTO BOCIIMTAHUSI:

c(hOopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, dTUYECKOTO MOBEJCHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYyallUI0 W TMPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
JEATEIbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJI/Ia B MOCTPOEHHE YCTOMUHUBOTO Oy ayIEro;

4) 3cTeTHYECKOr0 BOCIIUTAHMS :

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJII0YAsl 3CTETUKY HAYYHOIO TBOPUYECTBA,
OpUCYIIEro PU3NYECcKoi HayKe;



5) TpyA0BOr0 BOCIUTAHMSI:

UHTEpPEC K Pa3NU4HbIM chepaM MpoPecCHOHATBHON NeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu 1 peau30BbIBaTh COOCTBEHHBIC )KM3HEHHBIC TJIaHBbI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 001acTh
(U3KKYM Ha IPOTSHKEHUM BCEH KU3HU;

6) ’3K0JIOrHYEeCKOr0 BOCIIUTAHMS :

cOpPMHUPOBAHHOCTh IKOJOTHYECKON KyJIbTYPBI, OCO3HAHUE TI00ATHLHOTO
XapakTepa AKOJIOTUIECKUX MPOOIIeM;

TUTAaHUPOBAHKE U OCYIIECTBIICHUE ICUCTBUI B OKPYIKAIOIIEH Cpeie Ha OCHOBE
3HAHUSA LIEeJIEW YCTOWYMBOTO Pa3BUTHS YE€IIOBEUECTBA,;

pacuIpeHue OIbITa JCSTeIbHOCTH JKOJOTHYECKOW HAINPABICHHOCTH Ha
OCHOBE UMEIOITNXCS 3HAHUH TI0 (pHU3HKe;

7) HEHHOCTH HAYYHOTO MO3HAHUSA:

chOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HUZNIECKOIN HAYKH;

OCO3HAHHWE IICHHOCTH HAYYHOW JESTEeIbHOCTH, TOTOBHOCTh B TIpOIECcCe
U3ydeHHs]  (DUBWKK  OCYIIECTBISATh MPOSKTHYI0O M HCCIEIOBATEIhCKYIO
JCSITEIbHOCTh HHIUBUYJTLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbLHBIE yUeOHbIE el CTBUS
ba3oBble Jornueckue aeMcTBUs:
CaMOCTOATENIbHO  (opMyJHMpOBaTh U aKTyaIUM3UpPOBaTh  MNpoOOsIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpEeNENATh UEIU JESITEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKCHHUS;
BBIABJISATH 3aKOHOMEPHOCTM W MPOTUBOPEUYUS B  PacCMaTPUBAEMBIX
(bU3nYECKUX SBJICHUSIX;
pa3pabaThiBaTh IJIAH PEHICHUS MPOOJEMBI ¢ YYETOM aHAIN3a WMEIOIINXCS
MaTepUAIIbHBIX 1 HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JIESITEIbHOCTD, OICHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JIESITEIbHOCTH;
KOOPJAMHUPOBATh M  BBINIONHATH pabOTy B  YCIOBHSX  pPEabHOTO,
BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aMMOICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble nccienoBaTelbCKkHe JeliCTBUA.
BJIAJICTh HAYYHOW TEPMMHOJIOTUEH, KIIOUYEBBIMHU MOHATHUSIMU U METOJaMH
(hu3uYeCKON HAYKH;



BJIa/IETh HAaBBIKAMH Y4YEOHO-HCCIEA0BATEIBCKON U MPOEKTHON JESITEIbHOCTH
B 0051acTH (PU3HUKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOHCKY
METOJIOB pelIeHHs 3a1a4 (U3MYECKOTO COJEp>KaHHs, MPUMEHEHHUIO Pa3IHYHBIX
METO/I0B MIO3HAHMS;

BIAJeTh BUAAMU JIEATEIBHOCTH MO TIOJIYYEHUIO HOBOIO 3HAHUSA, €ro
UHTEpIIpETalliy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3IUYHBIX YYEOHBIX
CUTYallUsX, B TOM YMCIIE MPHU CO3JaHUH YUEOHBIX MPOEKTOB B 001acTh (DU3UKHY;

BBISBIISITh TPUYMHHO-CIEICTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIIBUTaTh TUMOTE3y €€ pEeIIeHUs, HaXOIUTh apryMEHThl JUIA JOKa3aTelIbCTBA
CBOUX YTBEPXkICHUH, 3a]aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

aHANIM3UPOBaTh TIOJYYEHHBIE B XOJI€ pELICHUS 3aJaydl pe3yJbTaThl,
KPUTUYECKH OLEHUBATh MX JOCTOBEPHOCTh, MPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb W (QOPMYIHPOBaTH COOCTBEHHBIE 3aJaud B 0O0pa30BaTEIBHOM
JEATeIbHOCTH, B TOM UUCIIE NPU U3yUeHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

yMEeTh TMEPEHOCUTh 3HaHHWA N0 (HU3MKE B MPAKTUYECKYI0 001acTh
KHU3HENIeATEIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE UJIEH, MIPEIaraTb OPUTUHAIBHBIE IOX0AbI U PELICHHUS;

CTaBUTb MPOOJIEMBI U 337a4H, IOy CKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pabora ¢ nundopmanmueii:

BJIaJIeTh HABBIKAMU TOJY4YeHHsS MHPOpPMALUU (U3MUECKOTO COJACPIKAHUSA U3
HMCTOYHUKOB pAa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBJISATh IOUCK, aHaju3,
CHCTEMAaTHU3allMI0 M HMHTEpIpeTanuio HH(POpMalMN pazIuYHBIX BUIOB U (GOpM
Mpe/ICTaBICHHUS;

OLIEHUBATh JIOCTOBEPHOCTh HH(POPMALINY;

UCIOJb30BaTh  CpelcTBAa  MH(POPMALMOHHBIX W KOMMYHHKAIlMOHHBIX
TEXHOJOTUIl B PElICHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OPTraHU3aLMOHHBIX
3alady ¢ COOJIJICHUEM TpeOOBaHWM SPrOHOMHMKHM, TEXHHUKH O€30IaCHOCTH,
TUTUEHBI, pecypcocOepexeHusi, TMPaBOBBIX U  JITUYECKUX HOPM, HOPM
MH(POPMAITMOHHON 6€30MTaCHOCTH;

co3/1aBaTh TEKCThl (U3MYECKOTO COJAEP)KaHUS B Pa3IMYHBIX (Qopmarax ¢
y4€TOM HazHayeHHs WH(GOPMALIMU U 1IETIEBOI ayTUTOPUH, BEIOUpasi ONTUMAIbHYIO
(bopMy MpeacTaBIeHUS U BU3yaTU3aIiH.

KoMMyHHKaTHBHBIE YHHBepPcaJbHbIe YueOHbIe JeliCTBUS:
OCYIIIECTBIISATH OOIIEHNE HAa ypOKax (PM3UKU U BO BHEYPOUHOU JIEATEITHLHOCTH,
pacmo3HaBaTh NPEANOCHUIKM  KOH(IWUKTHBIX CHUTyalludi ©  CMsT4YaTrh
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTUYHO H3J1araTh CBOK TOUYKY 3pPE€HUS C HCHOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MIOHUMAaTh M HUCIOJb30BaTh MPEUMYIIECTBA KOMAHAHON M WHJAWBUIYAJIbHOMN
padoThL;

BBIOMpATh TEMaTUKy U METOJIbl COBMECTHBIX JEUCTBUH C Y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KayKJI0T0 YWICHA KOJIJICKTHBA,;

MPUHUMATh LEJIH COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATH JIEHCTBUS IO €€ HJOCTHKCHHUIO: COCTAaBIIATH IUIAH JIEUCTBUHU,
pacrpenensarb pojid ¢ Yy4€TOM MHEHUM YYaCTHHUKOB, OOCYKIaTh PE3yIbTaThbl
COBMECTHO paboThI;

OLICHMBATh KAyeCTBO CBOETO BKJIAJa M KaXJIOTO0 YYAaCTHHKAa KOMAaHIbI B
oOMunii pe3ynbTar 1mo pazpadboTaHHBIM KPUTEPUSIM;

npeajiaratb HOBBIE IIPOEKTHI, OLIEHWUBATh MU C TMO3ULIHUA HOBU3HHBI,
OPUTHHAIIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTHUBHOE CTPATETMUYECKOE IIOBEACHUE B PA3JIUYHBIX
CUTYAIUSX, IPOSBISATH TBOPUECTBO U BOOOPAKEHHE, OBITh MHUITUATUBHBIM.

PerynsiTuBHbIe YHUBepcaJIbHbIe yueOHbIe AeiicTBUS
Camoopranuzanms:

CaMOCTOSITEJIBHO OCYLIECTBIIATh MO3HABATENIbHYIO JESATENBHOCTh B 00nacTu
GuU3MKM W acTPOHOMHUHM, BBIBIATH NPOOJIEMBI, CTaBUTh U (POPMYIHUPOBATH
cOOCTBEHHEIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PELIEHMs] PacUETHBIX M KaueCTBEHHBIX
3aj1a4, IJIaH BHIMOJIHEHUSI PAKTUIECKOM paboThl C YI4ETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEANMOUYTCHUI;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIupsATh paMKH y4eOHOTr0 NMpeAMETa Ha OCHOBE JINYHBIX NMPEANOYTEHHH;

JeNaTh OCO3HAHHBIA BBHIOOp, apryMEeHTHpOBaTh €ro, OpaTb Ha ceds
OTBETCTBEHHOCTD 32 PEIICHHUE;

OIIEHUBATh MTPUOOPETEHHBIH OIIBIT;

CHOCOOCTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHUIO HPYAULIMH B OOJIACTH
(u3KKH, TOCTOSHHO TOBBIIIATh CBOI 00pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPO.Ib, IMOLHOHAJIBHBIH HHTEJIEKT:

JaBaTh OLICHKY HOBBIM CHTYalUsiIM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTH,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSM;

BJaJeTh  HaBbIKAMU  [O3HABATENIbHOW  peQIeKCMH KaKk  OCO3HAHUS
COBEpULIAEMBIX JIEUCTBUH U MBICIUTENBHBIX IPOIECCOB, HUX PE3YJbTAaTOB H
OCHOBaHMH;

UCIOJIb30BaTh MPUEMBI peIeKCUH ISl OLIEHKH CHTYalluH, BHIOOpa BEPHOTO
pelIeHus;



yMETh OIICGHWBATh PHUCKH U CBOEBPEMEHHO TNPUHUMATHh PEIIEHUS MO MX
CHUKECHUIO;

NPUHUMATh MOTHBBI M apTyMEHTHl JPYTUX TpHU aHalW3e pe3yJIbTaToB
NeSITETLHOCTH,

NPUHUMATH ce0sl, MOHMMAasi CBOU HEIOCTAaTKU M IOCTOMHCTBA,

MPUHUMATh MOTHBBI W apPTyMEHTHl JPYTUX TMPU aHAIN3E pPe3yJbTaToOB
TESITETLHOCTH,

pU3HaBaTh CBOE MPaBO W MPABO APYTHUX HA OMIMOKH.

B mpomecce mocTukeHUs JTUYHOCTHBIX PE3YyIbTATOB OCBOCHHS MPOTPAMMBI
nmo Qusuke I ypOBHS CpeaHEro oOIero ooOpa3oBaHUs Yy OOyYarolmuXcs
COBEPIIICHCTBYETCS AMOITMOHATbHBIN WHTEJUICKT, MIPEATOIAr Ao
c(OpPMUPOBAHHOCTH:

CaMOCO3HaHUsI, BKIIFOYAIOIIET0 CIOCOOHOCTh TTOHUMATh CBOE IMOITMOHAIILHOE
COCTOSIHHE, BUJIETh HANPABIICHUS PA3BUTHUsI COOCTBEHHOM SMOITMOHAIIBEHON CEpHI,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBaHUSI, BKJIIOYAIONIETO CaMOKOHTPOIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIOCOOHOCTh aJaNTHPOBATHCI K
YMOIMOHATHHBIM U3MEHEHUSM U TPOSIBIISITh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOUAIONICH CTpEMJIEHUE K JOCTHKCHHIO 1ETU U
yCcrexy, ONTHMH3M, WHUIMATUBHOCTh, YMEHHE JCWCTBOBAaTh HCXOIS M3 CBOUX
BO3MOXKHOCTEH;

IMIATHH, BKIIOYAIONICH CITOCOOHOCTh TIOHUMATh SMOITMOHATBHOE COCTOSTHUE
APYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIIEHHS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKUBAHUIO;

COIMATIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BBICTPaWBaTh OTHOIICHHUS
C IPYTUMHU JIIOIbMH, 3a00TUTHCS, TIPOSIBIISITH MHTEPEC U pa3pemiaTh KOHGIUKTHI.

INPEAMETHBIE PE3YJIbTATHBI

K xonmy oOyuenuss B 10 kjacce npeaMeTHbIe pe3yjbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTD y 00YUaIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPaxX POJb U MecTO (U3UKU B (POPMHUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTHHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTU, B PAKTUYECKOU NEATEIBHOCTH JIFOJIEH;

YYUTHIBATh TPAHUIBI TIPUMEHEHHUS M3yYEHHBIX (DU3NYECKUX MO/IENeH:
MarepuaibHas TOYKa, HHEPIMAIbHASI CUCTEMa O0TCYETa, aOCOIFOTHO TBEPIOE TEO,
HJICATbHBIN Ta3, MOJEIN CTPOEHUS Ta30B, >KUJIKOCTEU U TBEPIBIX TEJ, TOYCUHBIN
AIEKTPUYECKUH 3apsi]l IPU PEIICHUH (PU3UUECKHX 3a]1a4;

pacro3HaBarh (U3UYECKHUE SBJICHUS (MPOIECChI) U OOBIACHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KHUHETUYECKON TEOPUU CTPOCHMSI BEILIECTBA U



ANEKTPOJMHAMUKHU:  PABHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJIMHENHOE
IBM)KEHHE, CBOOOJHOE TMaJeHUE Tel, IBMKEHHE IO OKPY>KHOCTH, WHEPIHUA,
B3auMoJielicTBue Tel, AudPy3us, OpOYHOBCKOE JBUKEHUE, CTPOCHHUE YKUJIKOCTEH
U TBEPABIX TeJ, U3MEHEHHE 00bEMA TN MPU HAarpeBaHUM (OXJIaXACHUU), TETUIOBOE
paBHOBecHE, HCIapeHue, KOHACHCAlusl, IUIaBJIEHHE, KpUCTaUIM3alus, KUIEHHE,
BII&JKHOCTh BO3/1yXa, MOBHIIIEHUE IABJIEHUS I'a3a MPU €ro HarpeBaHUU B 3aKPBITOM
cocylle, CBfI3b MEXIy IapaMeTpaMu COCTOSIHHMSL Tra3a B  HM30Ipolleccax,
ANEKTpU3alUs TeJl, B3aUMOJICHCTBUE 3aPAJIOB;

OMHCHIBaTh MEXAHMYECKOE JBIKEHUE, HCTOIb3ys (U3NYECKUE BEIUYUHBI:
KOOpJAMHATa, MyTh, IMEpEMELIEHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC TElla, KUHETUYECKasi SHEPIus, MOTEHUUAIbHAs SHEPIUs, MEXaHW4YeCKas
paboTa, MexaHMuYecKas MOIIHOCTb, IpPU ONUCAHUHM MPABWIBHO TPaKTOBATh
(U3MYECKUI CMBICI HCIOJIb3yeMbIX BEIMYHMH, WX OOO3HAYEHUS W EJAWHMIIBI,
HaxXOJUTh (DOPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (DU3UYECKYIO BETUYUHY C JPYyTUMH
BEJIMUMHAMU;

ONUCHIBATh HM3yYEHHBIC TEIJIOBbIE CBOMCTBA TEJI M TEIJIOBBIE SIBICHUS,
UCIONIb3Ysl (PU3MYECKHEe BEIMYUHBL: [aBJICHHE Ta3za, TEMIleparypa, CpeIHss
KHUHETHYECKasi YHEPrusi XaOTUYECKOTO JBMXKEHHUSI MOJIEKYJ, CPeIHEKBaAPATUUHAS
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSAS 3Heprus, pabora rasa,
KO(PPUIMEHT MOJE3HOr0 JACHCTBUS TEIUIOBOTO JABHUTATeNs; MpPU ONUCAHUU
MPaBUIBHO TPAKTOBATh (PU3MYECKUNA CMBICI UCIHOJB3YEMbIX BEJIIMYWH, WX
0003HaueHHs M E€JUHULBL, HAXOAUTh (QOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3HYECKYI0 BEJTMYUHY C JPYTUMU BEIUUYMHAM;

ONUCHIBATh U3YUYEHHBIE 3JEKTPUUECKHE CBOMCTBA BEIIECTBA U AIEKTPUUECKUE
ABJIEHUS (IIPOIIECCHI), UCTIONB3Ysl (PU3HMUECKHE BEIUYMHBI: IEKTPUUECKUN 3apsij,
ANEKTPUYECKOE T0JIe, HANPSHKEHHOCTD IMOJIS, NOTEHIMA, Pa3HOCTh MOTEHINAIOB;
IpU ONHCAHUM TPaBUIBHO TPAKTOBATh (DU3MUECKHI CMBICI HCIOIb3YyEMbIX
BEJIMYUH, MX OO0O3HAUYEHHMS W EAMHMIIBI, YKa3bIBaThb (POPMYJIbI, CBA3BIBAIOIIHNE
JTaHHYI0 (PU3UYECKYIO BETUUYHHY C JPYTUMHU BETUUHMHAMUY,

aHAJIM3UPOBATh (PU3UYECKHE MPOLECChl U SBJICHUS, UCIONb3Ys (PU3NUECKUE
3aKOHBI U MPUHLMIBL 3aKOH BceMupHOro Tsarorenus, |, |1 u 11l 3axkonsr HetoToHa,
3aKOH COXpPAaHEHUS MEXaHUYECKON »JHEpruM, 3aKOH COXPAHEHUS UMIIYJIbCa,
MPUHUMUIT CYyNEPHO3UIMU CWJI, MPUHUUI PABHONPABUS HHEPUUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHMS BEIIECTBA, Ia30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKON PHEPTUU TEIUIOBOI'O JBUKEHUS MOJIEKYII C
aOCONIOTHON TeMIepaTypoi, MEepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsna, 3akoH KyloHa, mnpu 3TOM pa3inuyarh CIOBECHYIO
(bOpMyITUPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TpaHUIIBL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATL OCHOBHBIC TMPUHIUIIBI  JIEWCTBHUSI MalluH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pazinyaTh YCIOBHUS MX OE30MACHOTO HCIIOJIh30BAaHUS B
MMOBCEJIHEBHOM KM3HHU;

BBITIOJTHSITh OKCIIEPUMEHTHI TI0 HWCCIEAOBAHUIO (PU3WYECKHUX SBICHUA U
MIPOILIECCOB C HCIIOJNB30BAHUEM TMPSAMBIX M KOCBEHHBIX H3MEPEHUN, MPU ITOM
dbopmymupoBaTh TpoOeMy/3adady W THIOTE3y YYEOHOTO DKCIIEPUMEHTA,
coOuparh YCTAaHOBKY W3 TNPEIJIOKEHHOTO O0OpYyIOBaHMS, MPOBOIUTH OMBIT H
(hopMyIMpPOBaTh BBHIBO/IBI;

OCYIIIECTBIISATh MPSIMbIE U KOCBEHHBIE M3MEPEHUsT (PU3MUECKUX BEITUYWH, MPU
ATOM BBIOMpaATh ONTUMAJIbHBIA CHOCOO M3MEpPEHUsT W HUCIOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKH ITOTPEIIHOCTEN U3MEPEHUM;

WCCIIENOBATh  3aBUCHUMOCTH  MEXIy  (U3UYECKUMHU  BEIUYMHAMU  C
UCIIOJIb30BaHUEM TMPSIMBIX M3MEPEHUN, MPH 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(bUKCUpOBaTh PE3yJTbTAThl TOJYUYCHHONW 3aBUCHUMOCTH (U3MUYECKHX BEIUYUH B
BUJIE TaOIUI] ¥ TPapUKOB, JENaTh BBIBOJIBI IO PE3yIbTaTaM UCCIICIOBAHMUS,

coOJr0IaTh TpaBmiIa OE30MaCHOTO TPY/Jia MPH MPOBEICHUH UCCIIECIOBAHUN B
pamMKax y4eOHOTO DSKCIEpUMEHTa, Y4eOHO-MCCIENOBAaTENbCKOW U IPOEKTHOM
JESTENBHOCTH C MCHOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M J1aDOPATOPHOTO
obopyioBaHus;

pemiaTh pacu€THblE 3aJaud C SIBHO 3aJaHHOM (U3MYECKON MOAENbIo,
UCIONB3Ys (PU3UYECKUe 3aKOHBI U IPUHITUIIBI, HA OCHOBE aHAJIN3a YCIOBHUS 3a1a9n
BBHIOMpATh (PU3MYECKYIO MOJIEb, BBIJACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYJIHI,
HEO0OXoAuMBbIE HJid €€ pelieHUs, MPOBOJIUTh PACUEThl U OLIEHMBATH PEATbHOCTH
MOJTyYE€HHOTO 3HAaYeHUsT (PU3NUECKON BEIIMUNHBI;

pelaTh KaueCTBEHHbIE 3a/1a4u: BHICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LENOYKY pacCy>KJIEHH C OMOpod Ha HM3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU H
(buzudYecKue SBJICHHUS;

UCIOJIb30BaTh  NpM  PEIIeHHMH  y4eOHbIX  3aJlad  COBPEMEHHbIE
nH()OpPMAITMOHHBIE TEXHOJIOTUH JUIsI TIOUCKA, CTPYKTYPUPOBAHMS, WHTEPIPETAINN
U MPEJICTaBICHUS YUeOHOM M HAYyYHO-TIOMYJIIPHON MH(MOpMaLIMK, TOJTyYEeHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTYy4aeMy0 HHPOPMAIIUIO;

IPUBOAUTH MPUMEPHI BKJIa/Ia POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TPOLIECCOB OKPYIKAIOIIEr0 MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA MO (DU3MKE B MOBCEIHEBHOW >KU3HU
st obecrieyeHust 6€30MacHOCTH MPHU OOpAIEHUH C NPUOOpaMH U TEXHUUECKUMHU
YCTPOMCTBAMM, U COXPAHEHUS 3/I0POBbSl U COOJIIOACHHUS HOPM KOJIOTHYECKOTO
MOBEJICHUS B OKPYIKAIOIIEH cpeie;



paboTarh B TpPYMII€ C BBINOJHCHUEM pPa3IUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbl, PAlMOHAIBHO pacHpeneisTh OOS3aHHOCTH H
IJIAHUPOBATh JEATEIILHOCTh B HECTAHJAAPTHBIX CUTyalUsAX, a/I€KBaTHO OLICHUBATH
BKJIQJT K&KJIOTO U3 YYACTHUKOB TPYIIIIHI B PEIIEHUE paCCMAaTPUBAEMOU MPOOIEMBL.

K koHmy o0yuenuss B 11 kjacce mnpeaMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JAOKHBI OTPaXKaTh CHPOPMUPOBAHHOCTH Y 00yUaIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh HA MPUMEpPax poJib U MecTo (pu3uku B (HOPMHUPOBAHUH
COBPEMEHHOW HAay4YHOW KapTHHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUW, B IMPAKTUYECKOW JESITEIbHOCTH JIKOJIEW, LEIOCTHOCTh U E€IUHCTBO
(bu3HYeCcKOl KapTHHBI MHUPA;

YYUTBIBATh TPAHUIIBl TPUMEHEHUS W3YUYCHHBIX (DU3MUECKUX MOJIeTeH:
TOYEYHBIN DJIEKTPUYECKNAN 3apsifl, JIyd CBETA, TOUCUHBIM NCTOYHUK CBETA, SECPHAs
MOJIENIb aTOMa, HYKJIOHHas MOJEIb aTOMHOTO sijipa MPU pPElIeHUH (PU3NYECKUX
3ajay;

pacno3HaBath (uU3NUECKUe SBJIEHUS (MPOLECChl) U OOBSCHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKN M KBAHTOBOUW (DU3UKH: AJIEKTpUUECKasl MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JACHCTBUS TOKA, B3aWMOJIECHCTBHE
MArHUTOB, OJJIEKTPOMArHUTHas WHIYKIMS, JEHCTBHE MACHUTHOTO IIOJSL HA
MPOBOJIHUK C TOKOM U JBWXKYIIUHCS 3apsij, dJIEKTPOMArHUTHBIE KOJICOAHUS H
BOJIHBI, TMPSIMOJIMHEMHOE pacnpoCTpaHEHUE CBETa, OTPAXKEHUE, MPeIOMIICHHE,
uHTepdepeHius, audpakiys © - TOJNSIpU3AIMs  CBETa, JHCIEpCHsl CBETa,
dboroanextpuueckuit a3pdext (hotodddexT), cBeTOBOE JaBIeHUE, BOSHUKHOBEHUE
JUHEWYaToro CHeKkTpa aromMa BOJOPOJia, €CTECTBEHHAss W HMCKYCCTBEHHas
PaaOaKTUBHOCTb;

ONUCHIBaTh M3yYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHE,  AJIEKTPUUECKYI0  MPOBOJAMMOCTh  Pa3JIMYHBIX  Cpel) U
AJEKTPOMArHUTHBIE SABJICHUS (IIPOLIECCHI), UCHOJIb3Yys (PU3MYECKUEe BEIMYUHBIL:
DJIEKTPUYECKUN 3apsll, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHHUE, JJIEKTPUUYECKOE
COTIPOTUBIICHNE, PA3HOCTh MOTEHIIMATIOB, JICKTPOABIKYIAs CUila, padoTa TOKa,
WHJYKIUST MarHuTHOTO TOJisl, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTH
KaTyIIK{, YHEPrusi 3JEKTPUYECKOTO M MAarHUTHOTO MOJIeH, MEepHOoJ M 4YacToTa
KoJiecOaHW B KoJjie0aTeTbHOM KOHTYpe, 3apsjl M Cuja ToKa B IMpolecce
rapMOHUYECKUX DJICKTPOMArHUTHBIX KoyJicOaHuM, (OKYCHOE pacCTOsiHUEe U
ONTHYECKas CWJIa JIMH3bI, PU OMUCAHUU TMPABUIBHO TPAKTOBATh (DU3NUECKUU
CMBICI HCIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U EAUHUIILI, YKa3bIBaTh
GbopMyJibl, CBS3BIBAIONIUE JAHHYH (U3UYECKYI0 BEJIMYHUHY C JIPYTUMHU
BEJIMUMHAMU;

ONMCHIBATh M3YYEHHBIE KBAHTOBBIE SIBIICHUS W TPOILIECCHI, HCIOIb3YS
(bu3nYecKue BETUYMHBI: CKOPOCTHh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acToTa CBETA, SHEPTHS U UMIYJbC (OTOHA, MEPUOJ] TOTypactaia, SHEPTHUs CBI3U
ATOMHBIX SJIep, TPHW ONHWCAHWHM TIPABWJIBHO TPAKTOBATh (PU3UUECKHH CMBICI
UCIIOJIb3YEMBIX BEIMYMH, UX OOO3HAUYECHHUS W E€AWHMIIBL, YKa3bIBaTh (OPMYJIbI,
CBSI3BIBAIONINE JAaHHYI0 (U3MYECKYI0 BEIWYHUHY C JPYTHMH BEITUYHWHAMH,
BBIYUCIIATH 3HaUCHHE (PU3UUECKON BEJIMUUHBIL;

aHATM3UPOBATh (PU3UUYECKHUE TPOIECCHl U SBIICHUSI, HUCIIONB3YyST (PU3MUECKUE
3aKOHBI W MPUHIMMBL: 3aK0H OMa, 3aKOHBI MOCIEA0BATEILHOIO U NapaJIeIbHOIO
COCIMHEHUs TIPOBOJHUKOB, 3akOH Jlkoyins—JIeHra, 3aKOH 3JIEKTPOMAarHUTHOM
MHJIYKIUH, 3aKOH MPSMOJIMHEHHOTO PaclpOCTpaHEHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHHSI CBETa, ypaBHEHHE JDWHIUTeHHa s hoTodPdekra,
3aKOH COXPAHEHUsI PHEPruM, 3aKOH COXPAHEHUS] UMITYJIbCa, 3aKOH COXPaHEHHUS
AJIEKTPUUYECKOTO 3apsjia, 3aKOH COXPAaHEHUs MacCOBOr0 4Hcia, MOCTyiarel bopa,
3aKOH PaJIMOAKTUBHOIO pacnaja, Mpu 3TOM Pa3indaTh CIOBECHYIO (JOPMYJIHUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BBIPAKEHHE H YCJIOBHUS (TpaHUIIbI, OOJACTH)
MIPUMEHUMOCTH;

ONpEEIISITh HAMPABJICHUE BEKTOPA UHIYKIIMU MAarHUTHOTO MOJISl TPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuibl Jlopenua;

CTPOUTh U OMNUCHIBATh HM300pAKEHHE, CO3/aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOMW JIMH30M;

BBITMIOJIHSITh HKCIIEPUMEHTHI MO0 HCCIEIOBAHUIO (PU3NYECKUX SIBIICHUM WU
MPOIIECCOB C HCMHOJBb30BAHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHUI: TpPU 3TOM
dbopMynaupoBaTh MpoOJieMy/3alayy W THUIOTE3y Y4eOHOTO JKCIEPUMEHTA,
coOHUparh YCTAaHOBKY W3 NPEIJIOKEHHOTO0 O00O0pYAOBaHMS, MPOBOJUTH OMBIT H
(bopMyIUPOBATh BHIBOIBI;

OCYILIECTBIISATh MPSIMbIE U KOCBEHHbIE U3MEpPEHUsl (PU3NUECKUX BEIUYUH, NPU
ATOM BBIOMpATh ONTUMAJILHBIA CIOCOO M3MEPEHHS W HWCIOJIB30BaTh H3BECTHHIC
METO/IbI OLICHKU TOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKUMX BEJIMYUH C HUCIHOJb30BAaHUEM
NpSMBIX HM3MEPEHUN: TPU DTOM KOHCTPYHUPOBATH YCTAHOBKY, (DUKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCMMOCTH (PU3MYECKUX BEIWYUH B BHJE TaOIUIl U
rpaduKoB, IeNaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIICIOBAHMS;

coOJro1aTh mpaBmiia O€30MacHOTO TpyJla MPU MPOBEICHUM UCCIIEIOBAHUN B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4YEOHO-UCCIIEeNOBATEIbCKOM W MPOEKTHOM
JEATEIbHOCTU C UCIOJB30BaHUEM H3MEPUTEIbHBIX YCTPOUCTB U J1aDOpaTOPHOTO
000pyI0BaHUS;

pemiate pacu€THbIE 3aJaud C SBHO 3aJaHHONW (PU3HUECKON MOJENbIO,
UCIONb3Ys (PU3NYECKUE 3aKOHBI U IPUHITUIIBI, HA OCHOBE aHaJiM3a YCIOBUS 3aJjauu
BBIOMpaTh (PU3MYECKYIO MOJIEb, BBIJACIATh (PU3MUECKHE BEIMYUHBI U (hOPMYJIHI,



HeoOXouMBbIe AJisi €€ pelIeHHs], TPOBOIUTh Pacu€Thl U OICHUBATH PEATBLHOCTDH
MOJIy4eHHOTO 3HAYCHUsI (PU3NUECKON BEIMYUHBI,

pelIaTh KaueCTBEHHBIE 3a/1a4i: BBICTPAUBATh JOTUYECKU HEPOTUBOPEUUBYIO
LENOYKY pacCy>XKJIEHH C OMOpod Ha HM3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU H
(buzuYecKue SBJICHHUS;

UCTONB30BaTh  MPU  pEIIeHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
MH(OPMALMOHHBIE TEXHOJIOTHH JJIsl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIINN
U IpesCcTaBlIeHNs] y4eOHOM M Hay4HO-TIOMYJIIpHOW MH(OpMAaluY, NOJYyUYEHHOU U3
Pa3INYHBIX HCTOYHUKOB, KPUTHYECKU aHAIU3UPOBATH MOIy4aeMyt0 HHPOPMAIIHIO;

OOBSACHATh MNPUHUUIBl JEUCTBUS MAallUH, NOPUOOPOB M TEXHUYECKUX
YCTPOICTB, pa3inyaTh YCIOBHs UX 0€30IaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJIUTH NPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSCHEHHE IPOLECCOB OKPYKAIOMIETO MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (U3MKE B MOBCEAHEBHOW >KU3HU
st obecrieueHus: 6€30MacHOCTH MPU OOpAIEHUH C NPUOOpPaMH U TEXHUUECKUMHU
YCTPOICTBaMM, JJIsi COXpPAHEHUsI 30POBbsl U COONIOACHUSI HOPM IKOJIOTUYECKOTO
MOBEJECHHUS B OKPYIKAIOLIEH CPELE;

paboTaTh B TIpYyINIE C BBIIOJHEHUEM pPAa3IUYHbIX COLMAIBHBIX pOJIEH,
IUTAHUPOBAaTh pPabOTy TPYIIbl, PAlMOHAIBHO PpacHpenessTh OOS3aHHOCTH H
IUIAaHUPOBATh AESTEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJ€KBaTHO OLICHUBATH
BKJIaJ] KQX/I0I'0 U3 YUYaCTHUKOB I'PYIIIIBI B PEIICHUE PACCMaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KoauvecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHHe pa3/1eioB U TeM uugpoBbIie
Ne n/m P Konrpoubnsie | IIpakTnyeckue (ucpp )
NMpPOrpamMMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchbl
Pa3zgen 1. DU3UKA U METO/Ibl HAYUYHOI'O IIO3HAHUSA
bu6nmunoreka [IOK
1.1 ) 2
W3HKA U METOJIbI HAYYHOTO MTO3HAHUS https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Pasznen 2. MEXAHUKA
bubnnorexa [IOK
21 Kimematitka > https://m.edsoo.ru/7f41bf72
bu6nmunoreka [IOK
22 Jmanika ! https://m.eds00.ru/7f41bf72
bubnnorexa [IOK
2.3 3aKOHBI COXpPAaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1b72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJANHAMMUKA
31 OCHOBBI MOJIEKYJIAPHO-KUHETUYECKOU 9 1 bubnuortexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubnnorexa [IOK
32 OCHOBBI TCPMOANHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHbie COCTOSIHUS BEILIECTBA. 5 bubnmnoreka [JOK

da3oBrIe MePexoabl

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



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

24

Pazgea 4. JJIEKTPOJUHAMMUKA

bubnnorexa [IOK
4.1 1
DueKTpoctatiia 0 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIM 2neKkTpudYecKkuil TOK. Toku B bubnnoteka [IOK
4.2 12
pa3IMYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KITACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ie/ioB U TeM nupposbIe
Ne i/m P Kontpoabusie | IlpakTuyeckue (upp )
NPOrpaMMmslI Bcero oOpa3oBaTte/ibHbIE
padoThbI padoThl
pecypcsl
Paszpnen 1. JIEKTPOANHAMMUKA
MarunuTHOe noJjie. DIeKTpOMarHuTHas bubnuorexka HOK
11 11 1 3
WHIYKIUA https://m.edsoo.ru/7f41c97c
Hroro no pasgeny 11
Paspnen 2. KOJIEBAHUSA U BOJIHbI
MexaHnu4ecKkue 1 3IEKTPOMATHUTHBIC bubnuorexka HOK
2.1 9 1
Kosie0aHus https://m.edsoo.ru/7f41c97c
99 MexaHHu4YeCcKHE U IEKTPOMArHUTHBIE 5 1 bubnuoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubnnotexa IIOK
2. 1
3 Onrriica 0 3 https://m.edsoo.ru/7f41c97c
24 Onrtuka 0
Uroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OcHOBBI cIEUANTBHON TEOPUU 4 1 bubnuoreka [JOK
OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3nen 4. KBAHTOBASI ®U3UKA
4.1 DneMeHThl KBaHTOBOUM ONTHKHU 6 bu6motexa I[IOK

https://m.edsoo.ru/7f41c97¢c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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bu6mmorexa [IOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97¢c
but6mmorexa [IOK
4.3 A 5
TOMHOE€ sAJ1pO https://m.edsoo.ru/7f41c97c
Hroro no pasneny 15

Pazngea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPODPU3NKU

5.1 DJIeMEHTBI aCTPOHOMUHU U aCTPOPHUIUKH 7 bubmmorexa IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pa3ngen 6. OBOBLIAIOIUIEE IOBTOPEHUE

6.1 O6o0maroniee MOBTOPEHHE 4 E;IS:;I;T;;;ES/I; £41007c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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




ITIOYPOYHOE IINTAHUPOBAHHME

10 KITACC
KoanuectBo yacon DJIeKTPOHHbIE

Ne Hara nuppoBbIe
Tema ypoka Kontpoabubie | IlpakTuyeckue

n/n Bcero u3ydeHusi | o0pa3oBaTejbHbIE

padoThI padoThI
pecypcsl
®u3nka — HayKa O MPUpOJE.
1 Hayunsbie MeT(})/ Bl no:I:H;)HH;I 1 bubamorexa LTOK
Y A https://m.edsoo.ru/ff0c32e2

OKpY>KaroLIero Mupa
Ponb 1 mecTo ¢pusuku B

5 dbopMHpPOBaHUH COBPEMEHHOU 1 bubnuortexa [JOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM IEATEeIbHOCTH JIIOACH
MexaHnueckoe IBUKEHHUE.

3 OTHOCHUTEILHOCTh MEXaHUUYECKOT'O 1 bubnuoreka [JOK
nBuxeHus. [lepemenenue, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHue

4 PaBHOMEpPHOE IPSAMOIUHENHOE 1 bubnmnoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOTMHEHHOE 1 bubnmnoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoboaHOe maienne. Y CKopeHue 1 bubnuortexa [JOK
CBOOOIHOTO MaJICHUS https://m.edsoo.ru/ff0c39cc
KpuBoisinHeliHOe ABUKEHUE.

7 JIBM>KeHHE MaTepuaIbHON TOUKHU MO 1 bubmmorexa [IOK

P https://m.edsoo.ru/ff0c3ada
OKPY>XKHOCTH
8 [TpuHnunm oTHOCUTENIBHOCTH [ anmues. 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

WuepuuanbHble CUCTEMBI OTCYETA.
ITepssiii 3ax0H HproToHA

https://m.edsoo.ru/ffOc3be8

Macca Ttena. Cuna. [Ipuniun

9 CyNEpPIo3unM cuil. Bropoii 3aKoH bubamorexa LOK
. https://m.edsoo.ru/ffOc3be8
HeroToHa 17151 MaTepuanbHOM TOUKH
Tpernii 3axkoH HeroToHa 11t bubnmnoreka [JOK

10
MaTepHUaIbHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCceMHUpHOTo Tsarorenus. Cuina

11 TsokecTH. [lepBas kocMuueckas bubmorexa LOK

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

12 Cuna ynpyroctu. 3akon ['yka. Bec bubnuortexa [JOK
Tena https://m.edsoo.ru/ff0c3el18
Cuna tpenus. KoagpuuneHnt tpenus.

13 Cuna C(P;HPOTHBHGI?I/(}:I npu ,I[BI?:K@HHH bubmorexa LOK

https://m.edsoo.ru/ff0c3f76
Tesa B )KUJIKOCTH WUJIU Tra3e
ITocTynaTenbHOE U BpalaTeIbHOE

14 JBIDKEHHE a0COIOTHO TBEPIOTO Tea. bubnnoreka [IOK
MowmenT cuibl. [1neuo cunbl. Yenosus https://m.edsoo.ru/ff0c41a6
paBHOBECUs TBEPAOTO Tea
HNMnynbe MaTepuanbHOM TOYKH,

15 CHCTEMBbI MAaTEPHUAJTIbHBIX TOUEK. bubnmnoreka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE JIBI)KEHHE
PaGoTta 1 MOITHOCTB CHUIIBIL.

16 Kunernueckas sHeprusi MaTepuaibHOI bubnmnoreka [JOK
Touku. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOI SHEprumn

17 [TorenunanbHas sHEprus. bubnmnoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
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[ToTeHnanbHas SHEPrus ynpyro
ne(OpMUPOBAHHON NPy KUHBI.
[TorennmanbHas SHEPTHUS TeIa BOIU3H
MOBEPXHOCTH 3eMJITH

https://m.edsoo.ru/ffOc46la

18

[ToTeHuManpHBIE U HEMOTEHIUAIBHbIE
cuibl. CBs3b paboThI
HEMOTEHUHATBHBIX CUJI C U3MEHEHHEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeTl.
3aKOH COXpaHEHHS MEXaHUYEeCKOU
SHEPrUuu

bu6nmunoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopnas paboTa
«HccnenoBanue CBS3M PaOOTHI CHUITHI C
A3MEHEHHEM MEXaHUYECKOU OHEPIruun
TeJla Ha IPUMEPE PACTKEHUS
PE3UHOBOTO KIyTa»

20

KoHTposipHas paboTa mo teme
«Kunematuka. JlnHamuka. 3aKOHBI
COXPaHEHHUS B MEXAHUKE»

bu6nmunorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHHSI MOJICKYJISIPHO-
KHHETHYECKOW Teopun. bpoyHOBCKOE
newkenne. Juddysus

bu6nmnorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aMMOJICICTBUS YaCTULl BELIECTBA.
Mogaenu cTpoeHHUs ra3oB, KUIAKOCTEN
U TBEPIBIX TEIl

23

Macca moneky:n. Konmnuectso
BemiecTa. [locTosiHHas ABoraapo

24

Tennosoe paBHOBecue. Temmneparypa
u e€ usMmepenue. lllkana remneparyp



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

Henbcus

Wneansusiii raz 8 MKT. OcHoBHOE

bubnnorexa [IOK

25 ypaBaenue MKT https://m.edsoo.ru/ffOc4fde
AOcontoTHas TemIepaTypa Kak mepa

26 CpeHEW KNHETUYECKON SHEPTUn bubnmnoreka [JOK
JBHKECHHS MOJIEKYJ. Y PaBHEHHUE https://m.edsoo.ru/ff0c511e
Menpeneesa-Knaneiipona

27 3akoH JlanbToHA. ['a30BbIC 3aKOHBI
JlabopaTtopnas paboTa

28 «HccnenoBanue 3aBUCUMOCTH MEXKIY
napaMeTpaMu COCTOSIHUS
Pa3peKEHHOTO ra3a»

29 N3omnporeccsl B naeanbHOM ra3e u ux bu6nmunoreka [IOK
rpaduyeckoe MpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U

30 crtocoObl e€ n3meHnenus. Koanyuectso bu6mmoTexa [IOK
TEIUIOTHI ¥ paboTta. BHyTpeHH: s https://m.edsoo.ru/ff0c5952
9HEPrUs OJTHOATOMHOTO HJI€aTbHOTO
rasa

bubnnoreka [IOK

31 e https://m.edsoo.ru/ff0c5c36
VY aenbHas TEMI0EMKOCTh BEIIECTBA.

32 KonnyecTBo TeTIOTH IpU bubmorexa LOK

. https://m.edsoo.ru/ff0c5¢c36
Teruionepeaaye. AauabaTHbI mpoiecc

33 [IepBblii 3aKOH TEPMOJUHAMUKH U €0 bubnmnoreka [JOK
IIPUMEHEHHE K U30IIpoLeccam https://m.edsoo.ru/ff0c5efc

34 HeobOpatumocTh poIieccoB B bubnuoreka [IOK



https://m.edsoo.ru/ff0c4fde
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https://m.edsoo.ru/ff0c5952
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npupoje. Bropoi 3akoH
TEPMOJINHAMUKHI

https://m.edsoo.ru/ff0c6230

[Mpunmun nevicteusa u KIIJ TenoBoi

bubnnorexa [IOK

35 MaIIUHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KII1/|
37 DKoJoruyeckue mpoodIeMspl
TEIUIOHEPTEeTUKU
38 O6o0maromuii ypok « MosiekysipHas bubnuortexa [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KontponbHas pabora no teme
39 «MonekynsapHas puznka. OCHOBBI bubmorexa LOK
YA ’ https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
40 [TapooOpa3oBaHue U KOHIEHCALUS. bubnmnoreka [JOK
Hcnapenue n kunenue https://m.edsoo.ru/ff0c63h6
AOGcomoTHas M OTHOCUTEIbHAS
41 BJI&KHOCTh BO3ayxa. HacklmeHHbII bubmorexa LOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnuueckue u
42 aMmopdHbIe TeJaa. AHU30TPOIIHS bubnuortexa [JOK
CBOMCTB KpucTaioB. Kujakue https://m.edsoo.ru/ffOc65f0
Kpuctayasl. CoBpeMEeHHbIE MaTepUaIIbI
[L1aBnenue CTaJJIN3aLus.
| Viemuanrentors nnanserna bGnorea LOK
8 ' https://m.edsoo.ru/ff0c6708
CyO6numarnus
bu6nmunoreka [IOK
44 VY 0
pEBECEIE (ETDR0I0 DEaRee https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Teji. DIeKTPUIECKUN bubnuortexa [JOK

3apsn. I[Ba BHJa SJICKTPUYICCKUX

https://m.edsoo.ru/ffOc6bcc
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3apsAa0B

[IpoBOAHMKH, TUANEKTPUKHU U

bubnnorexa [IOK

46 MOJTYTIPOBOTHUKH. 3aKOH COXPAaHECHHS
YHPOBOA P https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsiia
B3aumoneiictBue 3apsi0B. 3aKOH
47 Kynona. ToueuHslil aneKkTpruyecKuit bubmorexa LHOK
Y ' ™ https://m.edsoo.ru/ffOc6ce4
3apsi
Hanps:k€HHOCTB 31E€KTpUUECcCKOro
48 noJist. [IpuHIun cyneprnosunumn bubnmnoreka [JOK
AJIEKTPUYECKUX MoJel. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cuit sanexkTpocTaTuyeckoro
49 mons. ITorennman. Pa3Hocts bubnmorexa LIOK
] ' https://m.edso0.ru/ff0c6f00
MOTEHI[MAJIOB
[TpOBOTHUKY U TUAIIEKTPUKHU B
50 3nI:3KT OCTaTHYECKOM HonIe bubmorexa LOK
P ) https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi IpOHUIIAEMOCTb
bubnnorexa [IOK
51 OnekTpoéMkocth. KoHneHncaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD MIIOCKOTO
52 KOHJIEHCATOpa. DHEPrus 3apsKEHHOTO bubmorexa LHOK
pa. P P https://m.edso00.ru/ff0c72c0
KOHJIeHCaTopa
53 Jlabopartopnas pabota "M3mepeHue
3JIEKTPOEMKOCTU KOHAEHcaTopa"
[IpuHuuMn 1ecTBUS U MPUMEHEHHE
54 KOHJIEHCATOPOB, KOIIMPOBAILHOTO

anmnapara, CTpyHMHOro npuHTepa.
DnexTpocTaTHuecKasl 3aluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemIIeHHe AIIeKTPOpUOOpOB

55

DNEeKTpUUECKUM TOK, YCIOBUS €r0
cyiiecTBoBaHMs. [[I0CTOSTHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conportusienue. 3akod Oma st
y4acTka 1enu

56

[MocnenoBaTenbHOE, MapallieIbHOE,
CMEIIaHHOE COeAMHEHHE
npoBOAHUKOB. JlabopartopHas paboTa
((I/I?;y‘IGHI/IG CMCHIaHHOT'O COCANMHCHUA
PE3UCTOPOBY

0.5

bubnnorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOLTHOCTB AIIEKTPUUECKOTO
Toka. 3akoH Jlxoyns-Jlenua

bu6nmunorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11st MOJTHOM (3aMKHYTOM )
utekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenne DJIC ncrouHnka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

0.5

bubnnorexa [IOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHAsI MPOBOAUMOCTH TBEPIBIX
METAJIOB. 3aBUCHUMOCTD
CONPOTHUBIICHUS METAJIJIOB OT
Ttemiiepatypbsl. CBEpXIIpOBOIUMOCTh

60

DNEeKTPUUECKHI TOK B BAaKyyMe.
CBolicTBa AIIEKTPOHHBIX MMYYKOB

61

[TonynpoBogHUKH, UX COOCTBEHHAs U
npuMecHas mpoBoauMocTb. CBoiicTBa
p—n-nepexona. [loaynpoBogHUKOBBIE
npuoOopbI

bubnnorexa [IOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNeKTpUYECKH TOK B pacTBOpax H

62 pacIiaBax JIEKTPOIUTOB. 1 bubnnoteka [IOK
DNEeKTPOTUTHYECKAS JUCCOHAIIHS. https://m.edsoo.ru/ff0c82ba
OnexTpoau3
DNeKTpUYECKHi TOK B ra3ax.

63 CaMoCTOSITeIBbHBIN 1 1 bubnuoreka [JOK
HECaMOCTOSITEIbHBIN pa3psia. MoiaHus. https://m.edsoo.ru/ff0c84ae
Ilna3ma
DnexTpuueckue Npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnmnoreka [JOK
npuMeHeHue. [IpaBuina TeXHUKN https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok 1 bubnmnoreka [JOK
«DIIEKTPOANHAMUKA» https://m.edsoo.ru/ffOc88be
KonTposapHas pabora o reme
«OnexrpocTatuka. [locrosHHBIN bubnmnoreka [JOK

66 . 1
uIeKTpU4ecKui TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpeIax»

67 PesepsHbiil ypok. KoHTpOsbHAs 1 bubnunoteka [IOK
pabota o Teme "DneKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. O600maronmii ypok 1 bubnmnoreka [JOK
no remam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
(]
Jlj;-n Tema ypoka Bcero Kontpoapmrie | - Tpakrueckue fI[:;:EHI/IH :)Igl()bal;‘();l;fenbﬂble
padoThbI padoThbI pecypest
[TocTosiHHBIE MAarHUTHI U UX

1 B3auMoieiicTBEe. MaruuTHoOE I10JIE. 1 bu6nmunoreka [IOK
Bektop MarHuTHOM UHAYKUUH. JInHUM https://m.edsoo.ru/ff0c9778
MarHUTHON UHAYKIUU
MarunuTHO€ 1moJie TPOBOIHUKA C

) tokoM. OnbIT Dpcrena. 1 bubnuortexa [JOK
B3aumopelicTBue MpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGoparopnast pabora «M3yuenue 1 1 bubnnoteka [IOK
MAarHUTHOTO I0JIS KATYIIKH ¢ TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBHE MarHUTHOTO I10JI HA
MPOBOJIHUK ¢ TokoM. Cuiia Amrmepa.

4 JlabopaTopnas paboTa 1 1 bubnmnoreka [JOK
«HccnenoBanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM)

JlelicTBHME€ MarHUTHOTO IIOJIS Ha

5 JBIKYLIYIOCS 3apsKEHHYIO YaCTHULLy. 1 bubnmnoreka [JOK
Cuna Jlopenua. PaGoTa cuiibl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexkTpoMarHuTHas HHAyKuus. [ToTok

6 BEKTOpa MarHuTHON uHAYyKIuu. DJ1C 1
WHIYKIHUH. 3aKOH AJIEKTPOMArHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

uHayknuu Papaaes

JlabopaTtopnas paboTa
«HccnenoBanue siBICHUS
AJIEKTPOMATHUTHOW MH]TYKIIHI)

bubnnorexa [IOK
https://m.edsoo.ru/ffOcal50

NHayKTUBHOCTS. SBIIEHUE
camouHaykuuu. 3/1C caMOUHIYKIINH.
DHeprus MarHuTHOTO TOJISI KATYILIKU C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

bubnnorexa [IOK
https://m.edsoo.ru/ffOca600

TexHnueckne ycTpoicTBa U UX
IPUMEHEHHE: TOCTOSTHHBIE MATrHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOIBUTATENb,
YCKOPHUTEIH 3JIEMEHTAaPHBIX YacTHLI,
WHIYKUHWOHHAs €4Yb

10

O606maromuit ypok « Marautaoe
ITOJIEC. 3J’ICKTpOMaFHI/ITHa$[ HUHIOAYKOUS

bubnnorexa [IOK
https://m.edsoo.ru/ffOcab82

11

KontponbHas pabora no teme
«MaruauTtHoe 1nosie.
DNeKTpOMAarHuTHAs WHYKIIHSD)

bu6nmunoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OO/IHbIE MEXaHUUECKHE
kosebanud. 'apMoHnyeckue
KosiebaHus. YpaBHEHUE
rapMOHHUYECKUX KoneOaHuUH.
[TpeBpamienue suepruu

bu6nmunorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopnas paboTa
«ccrnenoBanre 3aBHCHMOCTH
nepuoja Majblx KosiebaHuil rpy3a Ha
HUTHU OT AJIMHBI HUTHU U MACCBI I'py3a»

14

Koneb6arenbHbIi KOHTYP. CBOOOIHBIE

bu6nmunoreka [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

JNEKTPOMArHUTHbIE KOJIEeOaHUs B
uJeaIbHOM K0JIe0aTeIbHOM KOHTYPE.
AHaJOTHS MEXTy MEXaHUYECKUMHU U
AJIEKTPOMATrHUTHBIMU KOJIEOAHUSIMHU

15

®opmyna TomcoHna. 3aKkoH
COXPaHEHHUsI SHEPT UM B HJI€AIBHOM
Kosie0aTeIbHOM KOHTYpE

bu6nmunorexa [IOK
https://m.edsoo.ru/ff0cbh9c4

16

[IpencraBineHue o 3aTyXarOIMUX
KoJeOaHusx. BeiHyXIeHHbIE
MeXaHHYCCKHUE KoJicOanus. Pe3onanc.
Brinyx1eHHBIC 2I€KTPOMArHUTHBIE
KoneOaHus

bubnnorexa [IOK
https://m.edsoo.ru/ffOcbh86

17

[lepemenHnbiit TOK. CHHYCOUJATbHBIN
MepEMEHHBIA TOK. MOIITHOCTH
IIEPEMEHHOT0 TOKa. AMIUIUTYTHOE U
JEHCTBYIOIIEE 3HAUEHUE CUJIBI TOKA U
HaIpsHKEHUs

bu6nmunoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdhopmatop. [IponsBoactso,
nepenaya u norpedieHue
3IEKTPUYECKON SHEPTUU

19

YCTpOUCTBO U MPAKTUUYECKOE
IPUMEHEHHE IEKTPUUECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOIO TOKa,
JIMHUHN JJIEKTpoIepesady

bubnnorexa [IOK
https://m.edsoo.ru/ffOcc324

20

DKOJOTUYECKUE PUCKU TIPH
MPOU3BOJICTBE 3IEKTPOIHEPTUH.
KynbTypa ucnonbs3zoBaHus
JNEKTPOIHEPTUU B MIOBCETHEBHOM
HKU3ZHU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHu4ecKue BOJTHBI, yCIOBHS
pacrmpoctpanenus. [lepuoa. Ckopocts

bu6nmunorexa [IOK

21 pacnpoCTpaHEeHUs U JUIMHA BOJIHBIL. https://m.edsoo.ru/ffOcca54
[Tonepeunsie U TPOIOTBHBIE BOITHBI
99 3Byk. CKOpOCTb 3ByKa. [ poMKOCTh bubnmnoreka [JOK
3ByKa. Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHuTHBIE BOJIHBI, UX
23 cBoiicTBa U ckopocTs. [llkana bubamorexa LTOK
https://m.edsoo.ru/ffOccfeQ
AJIEKTPOMATHUTHBIX BOJIH
[TpuHIMIIBI paTuOCBSI3U U
24 TejeBuieHus. Pa3Butue cpeacT
cBs3u. Pagnonoxamus
o5 KonTponbsnas padora «Konebanus u bubnmnoreka [JOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[TpsimonuHEltHOE pacpocTpaHeHHE
26 CBETa B OJHOPOJHOM cpeJie. bubnuoreka [JOK
TodeuHbIil ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBETa
OTtpaxxeHue cBera. 3aKOHBI
27 oTpakeHus cBeta. [loctpoeHue bubamorexa LOK
. https://m.edsoo.ru/ffOcd4e0
U300payKEHUI B IJIOCKOM 3epKaje
[Ipenomnenue ceera. [Tonnoe
28 BHyTpeHHee oTpaxkeHue. IIpenenbHbiin bubnmnoreka [JOK
YIoJI HOJTHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHUS
99 JlabopaTtopnas pabota «3mepenue bubnmnoreka [JOK
MoKa3aTelisi MPEeJIOMIICHUS CTEKJIa https://m.edsoo.ru/ff0cd67a
30 JIunsel. [locTpoeHne n300pakeHMil B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. PopMysia TOHKOU JIMH3HL.
YBenuueHue JIMH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTopHas paboTa

31 «VccnenoBanue CBONCTB
U300paKeHUI B TMH3AX)»
Hucnepcus cera. Cll0xKHBIN COCTaB
32 6enoro cseta. L{Ber. JlabopaTtopHas
pabora «Habmonenue aucnepcun
CBETa»
33 WNurtepdepennus cBeta. dudpakims bubnmnoreka [JOK
cBeta. JluppakunoHHas pemeTka https://m.edsoo.ru/ff0ced22
34 [TorrepeyHOCTH CBETOBBIX BOJIH. bubnmnoreka [JOK
[Tonspuszauus ceera https://m.edsoo.ru/ffOcf02e
35 OnTHueckue MpUOOPHI U YCTPONCTBA U
yCIIOBUS UX 0€301aCHOT0 MPUMEHEHHUS
I'paHUIIBI MPUMEHUMOCTH
KJIaCCUYeCKOU MexaHukH. [locTyarsl bubnuortexa [JOK
36 .
CIIEIIMAJIbHOW TEOPUHU https://m.edsoo.ru/ffOcf862
OTHOCHUTENIbHOCTH
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3amMeieHne Bpeme CI()) aleHune bubrorexa LTOK
Me/JICHUE BPEMEHU U COKpaIICHH
P P https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprusi U UMIYJIbC PEISITUBUCTCKOM
38 yacTuibl. CBSI3b MacChl ¢ JHEPrUeH u bubmmorexa [IOK
’ P https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPIusi MOKOS
KonTpoapnas pabora «Onrtuka.
. bubnuortexa [JOK
39 OCHOBBI CIIeIATIBHON TEOPUN

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonsl. Dopmyina I[1nanka. DHeprus

bu6nmnorexa [IOK

40
U UMITYJbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE
bubnnorexa [IOK
41 .0 A.T.
oTosdpexta. OnpITs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl potodddexra. YpaBHEeHHE
42 Sf/'IHH_ITGI(}I)Ha qu)[q)(I)OTOS(I)(geKTa bubamorexa LTOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gporosddexra
Hasnenue ceera. Onbitel I1. H.
43 JlebeneBa. XuMuueckoe AeiCTBUE bubnnorexa [IOK
AeBa. A https://m.edsoo.ru/ff0d04a6
CcBeTa
TexHu4eckue ycTpoucTBa U
MPaKTUYECKOE MPUMEHEHHUE:
44
doTosnemMenT, GoTOaaATIHK,
coJiHeuHast baTapesi, CBETOJIUO]
45 Pemenwne 3agau mo teme «DJIeMEHTBI bubnuoreka [JOK
KBAHTOBOW OITHUKH https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OmbBITEL
46 Pezepdopna mo paccesHuto o-4acTu bubamorexa LTOK
pOOpPA p t https://m.edsoo.ru/ff0d091a
[TnanerapHas MojeNIb aTOMa
bubnnorexa [IOK
47 I1 b
OcTyIatel bopa https://m.edsoo.ru/ff0dOafa
W3ny4yenue u norjioiieHne GOTOHOB
48 [IPH [IEPEXOJIE ATOMa C OJHOI'0 YPOBHS bubnnorexa [IOK
p pexos . A P https://m.edsoo.ru/ff0d0afa
SHEPTUH Ha Ipyroi. Buasl criekTpoB
BoanoBbie cBolicTBa dacTull. BoiHb!
. bubnnoteka LIOK
49 ne bpoiins. Kopmyckymnsipro-

BOJIHOBOH nyanu3m. CIIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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BBIHYXXIACHHOC U3JTYUYCHHC

50

OTkphITHE PATUOAKTUBHOCTU. OTIBITHI

Pesepdopna no onpenenenuto coctasa

PadAruOAKTUBHOI'O U3JIYyUCHUA

bubnnorexa [IOK
https://m.edsoo.ru/ffod0fd2

51

CaoiicTBa anbda-, 6era-, raMmma-
u3iydeHus. BnusHue
PaIMO0aKTUBHOCTHU Ha KUBBIC
OpraHu3MBbI

52

OTKphITHE IPOTOHA U HEUTPOHA.
H3oTomnbl. Anbga-pacna.
DJIeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. 'amma-u3zinyudenue

bu6nmunorexa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3U HyKJIOHOB B SIZIPE.
SnepHble peakiuu. A nepHbiid
peakrtop. [Ipo6iembl, NEPCIEKTUBHI,
HKOJIOTUYECKHUE ACTIEKTHI SAEPHOI
HSHEPTETUKHU

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

54

OnemeHTapHble YacTUIbl. OTKpBITHE
no3uTpoHa. Metoasl HAOMIOEHUS U
pErucTpanyy dJI€MEHTAPHBIX YaCTHL.
Kpyruasiii ctosr «PyHIaMeHTaIbHbIE
B3auMOJECHCTBU. ENMHCTBO
(¢u3nyecKoil KapTUHBI MUPa»

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

55

Bun 38é3nn0r0 Heba. Co3Be3aus,
SpKue 3BE3/bI, JIAHETHI, UX BUIUMOE
nemkenne. CoaHeyHas cUCTEMaA

56

Connue. ConHeuHast akTUBHOCTb.
Ncrounuk sneprun CosiHua 1 3BE311



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE31bI, UX OCHOBHEIE
XapaKTePUCTUKU. 3BE3/BI TTIABHOM
noclie[oBaTenbHOCTH. BHyTpeHHEE
cTpoeHnue 38€31. CoBpeMEHHbIE
MPEJICTABICHHUS O IIPOUCXO0XKICHUU U
spomronuy CoJtHIa U 3BE3]

58

Mieunsiii [IyTe — Hama ['anakTuka.
[Tonoxxenue n aBuxenne ConHua B
l'anaktuke. ['anaktuku. Y€pHbie
JBIPHI B sIIpax TaJIAKTHK

59

Bcenennas. Pazberanue rajiakTuk.
Teopust bosbmoro B3psIBa.
PennkroBoe uznyuenue.
MeraranakTuka

60

HepemenHsie mpo0ieMbl aCTpPOHOMUU

61

KoHnTpoapHas pabora «neMeHThI
ACTPOHOMMHM U aCTPOUZUKI»

62

O6o06matomuii ypok. Pois pusuku u
aCTPOHOMHH B SKOHOMHYECKOM,
TEXHOJIOTHISCKOM, COIMAIbHON 1
THYECKOH cdepax NeaTeIbHOCTH
YyeJ0BeKa

63

O6o6matromuii ypok. Pois u mecto
(GHU3MKU U aCTPOHOMHH B
COBPEMEHHOU Hay4yHOU KapTUHE MUPa

64

O606maromuit ypox. Poib
¢uznyeckoil Teopun B GOpMUPOBAHUU
IIpEeICTaBICHUN 0 PU3NUECKOM
KapTUHE MUpa




O6o06matromuii ypok. Mecto
¢u3nyeckoil KapTUHBI MUpa B 0011IEM

65 1
PSAy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX IIPEJACTABICHHUNA O IPUPOJIC

66 PezepBHBIil ypok. MarHuTHOE HOJIE. 1
DNIeKTpOMarHuTHas UHIY KNS
PesepBubiit ypok. Ontuka. OCHOBBI

67 CHeIMaIbHON TeOpuHu 1
OTHOCHUTEIbHOCTHU
Pesepnsliii ypok. KBantoBas pusuka.

68 SHGI\IZGHTLI};IZTpOHOMHH u ! 1 bubmorexa OK

https://m.edsoo.ru/ff0d1784
acTpopU3NKH
OBUIEE KOJIMYECTBO YACOB 110 68

[NPOT'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOINECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Gusuka, 10 krace/ Msaxumes I'.5., byxosnes b.b., Corckuit H.H. mon
penakiueit [TappentoeBoit H.A., AkuionepHoe o61iecTBo «3maTeabcTBo
«ITpocsemienue»

» dusuka, 11 kracc/ Msxumes ['.J1., byxosues b.b., Yapyrun B.M. non
penaxnueii [TapdentreBoit H.A., AknronepHoe o6mecTBo «M3maTtenbcTBo

((HpOCBCHlCHI/IC»

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
HUHTEPHET
https://m.edsoo.ru/7f41bf72

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