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I[HosicHuTEIbHASA 3aIUCKA.
PabGouass nporpamma pa3paboTaHa B COOTBETCTBHUM C HOPMAaTHUBHBIMU
aKTaMU:
- ®enepanbubiil 3ak0H 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii

®denepauun» (€ MOCIECTYIOIUMU U3MEHEHUSIMU);

- Ilpukaz Mwunobpuayku Poccum ot 17.05.2012 No 413 «O6 yTBepx)aeHUU
dbenepanbHOTO TOCYJapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa CPEIHETO OOIIETO
oOpazoBaHus» (C MOCIAEAYIOUIMMUA U3MEHEHUAMH B pell. oT 29.06.2017 Ne 613) —
nanee ®I'OC COO;

- Konuenuus passutusa ¢usudeckoro odbpazoBanusi B Poccuiickoit ®enepannu,
yTBepxkAeHa pacnopspkeHueM [IpaBurensctBa PO ot 24.12.2013 Ne 2506-p;

- [Ipuka3 MunucrepctBa npocseuienust Poccuiickoit @enepanuu ot 28.12.2018 Ne
345 «O denepanbHOM IepeyHe YYEOHHKOB, PEKOMEHIYEMbBIX K HCIOJIb30BaHUIO
IpU pean3alui UMEIOIINX TOCYJAPCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTEIbHBIX
OporpaMM HauyajgbHOrO OOIIEro, OCHOBHOI'O OOIIEr0, CpeIHEro OOIIero
o0OpazoBaHus» (C MOCIEAYIOIMNUMHU U3MEHEHUSIMU );

- Ilpukaz Mwunobpuayku Poccuu ot 09.06.2016 Ne 699 «OO6 yTBepKIaeHUH
NEepeyHs OpraHu3alui, OCYIIECTBISIONIMX BBITYCK Y4€OHBIX MOCOOMH, KOTOphIE
JIOTYCKAIOTCSl K HCIIOJIb30BAaHUIO TPU pPEATU3AMKH UMEIOIUX TOCYAapCTBEHHYIO
aKKpeIuTaInuio o0pa30BaTEIbHBIX MPOTPAMM HAYaJIbHOTO OOIIEr0, OCHOBHOI'O
o0111ero, CpeTHero 001Iero 00pa3oBaHUs»;

- [Ipukaza MunucrepcTBa oO6pa3zoBanusi U Hayku Poccuiickoit @enepanuu ot 30
asrycra 2013 r. N 1015 "OO6 yrBepxkaenun Ilopsnka opraHuzanuu W
OCYIIECTBIICHHUS o0pa3oBaTeIbLHOM NesTeHbHOCTH 1o OCHOBHBIM
oOmeo0pa3oBaTeIbHBIM ~ MpOrpaMMaM -  00pa30BaTelbHBIM  MPOTpaMMaM
HAa4YaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro M cpeaHero oomero oopa3zoBaHus" (C
MOCIIEYIOIIMMH U3MEHEHUSIMH )

- Yue6Horo miana MOY «MskcuHckas mkonay» Ha 2022-2023 yu.rop;

- ABTOpckoii paboueii mporpammoii: M.A. IlerpoBoii , N.I'. KynukoBoii "Pabouast
nporpamMa Kk Juauu YMK I'.S. Makumea, M.A. IlerpoBoii .®@u3uka .ba3oBbiii
ypoBenb 10-11 kmacc".

YMK :

1.Pabovass mporpamma .Dusumka. bazosbrii ypoBenb. 10-11 kmacchl../cocT.
M.A.Iletposa, N.I".Kynukosa.-M.:/Ipoda,2019.

2.YuebOnuku I'SI.Msakumes, M.A.IlerpoBa. ®usuka. 10 kinacc u 11 kmace. — M.:
Hpoda, 2020r, 2021r.

3. KoHTponbpHBIE U caMOCTOsATENbHBIE paboThl Mo ¢usnuke 10 kmacc Kk y4eOHUKY
I'd.MskumeBa @usuka. 10 xmacc. I'pommeBa O.M. —M.:. H3parenbcTBO
«Ix3amen» 2018.

emn nporpamMmei:



—CHUCTEMATHUYECKOE H3yUYEeHHE CBOWCTB, 3aKOHOB, SBJICHUHA U OOBEKTOB
OKpPYXaIOILIEro MUpa,;

-(opMupoBaHNe HAYYHBIX IPEACTABICHUN O (PU3UUECKUX Mpolieccax

—pa3BUTUE  JIOTUYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO  BOOOpaKECHMUS,
QHAJIMTUYECKOHN JIOTHUKH;

—MOATOTOBKA amnmnapara, AJisl U3y4eHHUs] CMEXKHbBIX JUCIUTLINH;

—BOCIIUTAHHUE CPEICTBAMU HAYUHBIX MPEJICTABICHUHN KYJIbTYpPbl TUYHOCTH;
—OTHOIIIEHHE K (U3UKE KaK K YacTH OOIIEeUYeIOBEYECKON KYJIbTYphl dYepe3
3HAKOMCTBO C UCTOpPUEN €€ pa3BUTHS,

OcHOBHBIE 33/1a4H:

—00ecneynTh YPOBHEBYIO nuddepeHuanuio B xoae o0ydeHus;

—o0ecreuuTh 0a3y 3HaHUM, JOCTATOUHYIO JJIsl IPOJOJIKEHUST 00pa30BaHuUs;
—c(opMUPOBATh YCTOWYMBBINA MHTEPEC YUAIIUXCS K IPEMETY;

—BBISIBUTh M Pa3BUTh MaTEeMAaTHYECKUE, €CTECTBEHHOHAyYHbIC U TBOPUYECKHUE
CIIOCOOHOCTH;

Mecto npeamera B yueOHOM ILIaHE

—KonunyecTtBo yueOHBIX "acoB: B roa —68 dacoB (24aca B Hemento, 34 y4eOHBIX
HEJIeITN)

—@DopMBl TPOMEKYTOUHOM M MTOTOBOM AaTTECTAIMU: KOHTPOJIbHBIE pPabOTHI,
CaMOCTOSITEJIbHBIE pa0OTHI, TECTHI.

—YpoBeHb 00yueHHs — 6a30BBIi.

—Cpok peanuzanuu pabouei yueOHOI MporpaMMbl — ABa Y4EOHBIX TOAA.

1. [Tnanupyemble pe3yabTaThl OCBOEHUSI Y4eOHOro npeameTa «Pusnka

1. MInanupyembie pe3yJibTaThl OCBOCHHUSI Y4eOHOI0 NpeaMeTa
[Iporpamma obecrneurnBaeT TOCTHKEHHSI CIEAYIONUX PE3yIbTaTOB OCBOCHUS
00pa3zoBaTeIbHOM IPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMUs:

JInuHOCTHBIE pe3yabTaThl

e [OTOBHOCTP M CIOCOOHOCTP K CaMOpPa3BUTHIO W CaMOOOpa3oBaHUIO, K
OCO3HAHHOMY BBIOOPY M TIOCTPOCHHIO JalbHEHINEH WHAWMBUIYATbHON
TpaekTopuu 0Opa3oBaHusi Ha 0a3e OPUEHTUPOBKM B Mupe Tnpodeccuili u
npodecCHOHATBHBIX MPEATIOYTEHUH, C YyU€TOM YCTOWYMBBHIX MO3HABATEIHHBIX
MHTEPECOB.

e CdopMHUPOBAaHHOCTh OTBETCTBEHHOTO OTHOIICHUS K YUCHHIO; YBAKHUTEIHHOTO
OTHONICHUS K TPYY.

e CdopMHPOBAaHHOCTH IIETOCTHOTO MHUPOBO33PEHHUS.

e ['0TOBHOCTH M CITOCOOHOCTH BECTH TUAJOT C APYTHMMH JIFOABMHU U JOCTUTATh B
HEM B3aMMOIIOHUMAHUSI.

e VYOeXICHHOCTh B BO3MOXXHOCTH TIO3HAHHS TPHUPOJABI, B HEOOXOAMMOCTH
pa3yMHOTO WCIOJIb30BaHUS JOCTHKCHUW HAyKH W TEXHOJOTHH A
TATBHEHUIIIETO Pa3BUTHS YEIIOBEYECKOTO OOIIECTBA, YBAKEHUE K TBOPIIAM HAaYKU
Y TEXHHUKH, OTHOIICHHE K (PU3UKE KAK DJIEMEHTY OOIIEYEeIOBEYCCKON KYIbTYPHI.

e MotuBaus 00pa3oBaTENIBHONW JIEATETLHOCTH IIIKOJbHUKOB HA OCHOBE
JMYHOCTHO-OPUEHTHUPOBAHHOTO MOIX0/1a



e @opMUpPOBaHUE LICHHOCTHBIX OTHOLIECHUHN IPYT K APYrY, K YUYUTEIIO, K aBTOPaM
OTKPBITUH U U300pETEHUH, K pe3yibTaTaM O0yUeHHUs.

MertanpeameTHbie pe3yJibTaThl
[Ipu wm3ydeHnn yd4eOHOro TMpeaMeTa OOyYaromHecs YCOBEPIICHCTBYIOT
MpUOOPETEHHBIE HA NIEPBOM YPOBHE HABBIKK pabOThI ¢ MH(OpMAIMEl U TOMOJHSAT
ux. OHH CcMOTYT paboTaTh C TEKCTaMH, MPEOOPa30BBHIBATH W HWHTEPIPETHPOBATH
COJIEPIKaIIyIOCs B HUX HH(OPMAIINIO, B TOM YHUCIIE:
® CHCTEMaTU3UpOBaTh,  COIMOCTABISATh,  AHAJIM3UPOBaTh,  0000IIATH U
UHTEPIPETUPOBATH uHpOpMAITHIO, COZIEPIKAIILYIOCS B TOTOBBIX
MH(GOPMAIIMOHHBIX 00BEKTaX;

® BBHIICIATh TIaBHYI0O W HW30BITOUYHYIO WH(GOPMAIMIO, BBIMONHITH CMBICIOBOE
CBEPThIBAaHUE BBICIECHHBIX (DAKTOB, MBICICH; MpeACTaBIsATh WHOOPMALHUIO B
cxKaTol crmoBecHOM ¢opme (B BUJE IUIAHA WM TE3MCOB) M B HAIJISIAHO-
cuMBosIMYecKoi ¢opme (B BUaE Tabiull, rpaduIecKUX CXeM U Auarpamm, Kapt
MOHATHUH — KOHIIETITYAJIbHBIX HArpaMM, OTIOPHBIX KOHCIIEKTOB);

® 3aIOJIHATH U JIOMOJHATH TAOIHIIBI, CXEMBI, JHArPaAMMBbI, TEKCTHI.

OOydaromuecss TPUOOPETYT OMBIT TPOSKTHOW MACSITENBHOCTH, PAa30BBIOT
CIIOCOOHOCThP K TIOMCKY HECKOJNIbKUX BapHaHTOB pEIICHHA, K TOUCKY
HECTaHJAPTHBIX PEIICHHUM, MOUCKY M OCYIIECTBICHHUIO Hauboliee MPUEMIIEMOTO
pEIICHHUS.

PeryasituBubie Y'Y /1

1. YmMmeHue caMOCTOSITENIbHO OINpEAeNiaTh LEeIu OOy4YeHUus, CTaBUTh H
dbopMynrpoBaTh HOBBIE 3a7a4d B ydyeOe M I[O3HABATEIbHON JeATeIbHOCTH,
pa3BUBaTh MOTHBBI M HMHTEPEChl CBOEH TMO3HABATENHHON JIESITEIBHOCTH.
OOyJaronuics CMOXKeT:

® aHAJM3UPOBATh CYIECTBYIOIINE u IUTAHUPOBATH Oynyiue
o0Opa3oBaTeIbHbIE PE3YIbTATHI;

® HJICHTU(PUIIUPOBATH COOCTBEHHBIE MPOOJIEMBI M ONPEACISITH TIIABHYIO
poOJeMy;

® BBIBUTATh BEPCHH pEUICHUS MNPOOJEMBbI, (OPMYIUPOBATH THIIOTE3HI,
MIPEIBOCXUIIATH KOHEUHBIN PE3yJIbTaT;

® CTaBUTHb LIEJb JEATEILHOCTH Ha OCHOBE OIPENEJICHHONM NpoOJeMbl U
CYLIECTBYIOLUX BO3MOKHOCTEH;

e (opmynupoBaTh yueOHBIC 3aa4l KaK IMard JOCTHUKEHUS MOCTaBICHHOM
LENN JeSITeIbHOCTH;

e 00OCHOBBIBaTh IICJIEBHIC OPUEHTUPHI U TMPUOPUTETHI CCHUIKAMHU Ha
LIEHHOCTH, YKa3bIBast 1 00OCHOBBIBAS JIOTUUECKYIO TIOCIIEI0BATEIbHOCTD 11T OB.

2. YMeHue caMOCTOSTENbHO MJIaHUPOBATh MyTH AOCTHXKECHHUS IIeNied, B TOM
quclie allbTePHATUBHBIC, OCOZHAHHO BBHIOMpaTh HambOosee d(HPeKTUBHBIE CIIOCOOBI
peleHust y4eOHbIX U TTO3HaBaTeNbHBIX 3a1a4. O0yJaromuiics CMOXET:

® OmpeAessiTh He0OXOaUMbIEe NEWCTBUE(S) B COOTBETCTBUU C Yy4eOHOU U
MO3HABATEIILHOM 3a7]a4eil 1 COCTABIISATh AITOPUTM UX BBITIOTHEHUS;

e 00OCHOBBIBATh UM OCYILIECTBIATH BbIOOp HaubOosiee 3(PGHEeKTUBHBIX



croco0OO0B pelieHus y4eOHBIX U MO3HABATENbHBIX 337144,

® OmpeAesITh/HaXOAUuTh, B TOM YHCJIE€ U3 MPEJIOKECHHBIX BapUAHTOB,
YCJIOBUS JJIsl BHITIOJIHEHUST YU€OHOM U MO3HABATEIHLHOM 3a/1a4H;

® BBICTpaMBaTh JKU3HEHHBIE IJIAHBI Ha KPATKOCPOUYHOE Oynayiiee (3asiBisTh
LIEJIEBBIE OPUEHTHUPBI, CTABUTH AJCKBATHBIE UM 33/a4d W MpejiaraTh JCUCTBUS,
yKa3blBasg U 0OOCHOBBIBas JIOTUYECKYIO MTOCIEI0BATENBHOCTD 11Ar0B);

e BbIOMpaTh M3 TMPEJIOKEHHBIX BAPUAHTOB M CAMOCTOSITEJIBHO MCKATh
CpelICTBa/pecypchl AJis pELIeHUs 3aa4k/IOCTHKEHUS 1IeJIH;

® COCTaBIATh IUIAH pEHIeHUsT MpoOJeMbl  (BBIMOJHEHUS  IPOCKTA,
IIPOBEICHUS UCCIICIOBAHMUS);

® OmNpeAeNsITh MOTEHIHAIbHBIC 3aTPYAHEHUS TPU pElIeHUH Y4eOHOU u
MO3HABATEJILHOM 3a7]Ja4u Y HAXOJUTh CPEACTBA JIJISl UX YCTPAHEHUS;

® OIKCHIBATh CBOM ONBIT, OPopMIIsAsl €ro JJis Mepeadyd APYrUuM JIIOAsSM B
BU/JIE TEXHOJIOTUH PELIEHUS MPAKTUUECKHUX 3a7a4 ONPEAEIEHHOTO Klacca;

® [UIAHUPOBATH u KOPPEKTHUPOBATh CBOIO VMHJIUBUIYAJIbHYIO
00pa3oBaTeIbHYI0 TPAEKTOPHIO.

3. YMeHHEe COOTHOCHUTH CBOM JEHUCTBHS C IJIAHUPYEMBIMU pe3yJIbTaTaMH,
OCYLIECTBIIATh KOHTPOJIb CBOEM JIEATENIBHOCTH B MPOLECCE JTOCTUKEHUS
pe3ynbTaTa, ONpeeNsiTh CIOCOObI JEHCTBUNM B paMKax MPEII0KEHHBIX YCIOBUHN U
TpeOOBaHUN, KOPPEKTUPOBATH CBOM JEHCTBUS B COOTBETCTBUM C M3MEHSIONICHCS
cutyareid. OOyJaronuics CMOXKeT:

® ONpeAeNsTh COBMECTHO C TE€JAaroroM M CBEPCTHUKAMU KpUTEpPUU
TUTAHUPYEMBIX PE3YJIbTaTOB U KPUTEPHUH OLIEHKH CBOEH Y4eOHOMU e TENbHOCTH;

® CHCTEMAaTU3UpPOBaTh (B TOM YHCIE BHIOMpPATH MPUOPUTETHBIE) KPUTEPUU
IUIAHUPYEMBIX PE3YJIBTATOB U OLIEHKU CBOEH JI€SITENBHOCTH;

e oTOMpaTh HMHCTPYMEHTHI IS OIICHUBAHHUS CBOEH JIESITEIbHOCTH,
OCYLIECTBIIATh CAMOKOHTPOJIb CBOEU JIESITEIIBHOCTH B paMKax MPeIJIOKEHHBIX
yCIIOBHH U TpeOOBaHUH;

® OILICHHUBAaTh CBOKO JEATEIBHOCTb, apTyMEHTUPYS NPUYUHBI JOCTHUKEHUS
WJIM OTCYTCTBUS IJIAHUPYEMOTO PE3YJIbTaTa;

® HAXOAWUTh JIOCTATOYHBIE CPEJCTBA ISl BHIMOJHEHUS YUYEOHBIX JICHCTBUN B
M3MEHSIONIEHCS CUTYAIK W/HJIA TIPU OTCYTCTBUU TUIAHUPYEMOTO PE3yJIbTaTa;

e paboTas MO CBOEMY IUIaHYy, BHOCUTb KOPPEKTHUBBI B TEKYIIYIO
NEATEIbHOCTh HAa OCHOBE aHaliu3a W3MEHEHUN CUTyaluu I [OJy4YeHHs
3aIIaHPOBAHHBIX XapaKTEPUCTUK MPOAYKTa/pPe3ybTaTa;

® YCTAaHaBIMBaTh CBA3b MEXAY [OJIYYECHHBIMH  XapaKTEPUCTUKAMHU
MPOAYKTa W XapaKTepUCTHKAMH IIpoliecca JEATeIbHOCTHU UM 10 3aBEpIICHUU
NEATEeNIbHOCTU TpeAsiaraTb U3MEHEHUE XapaKTEPUCTUK Mpolecca s MOTyYEHHUs
YIIYUIIEHHBIX XapaKTEPUCTUK MPOAYKTA;

® CBEpSTh CBOM JEWUCTBUS C LIEIbIO U, MPU HEOOXOJUMOCTH, UCIPABISATH
OIMUOKU CAMOCTOSITEIBHO.

4. YMeHue OLIEHMBAaTh NPaBUJIBHOCTb BBHINIOJTHEHUs YyueOHOM 3ajauu,
COOCTBEHHBIE BO3MOXKHOCTH €€ peiieHusi. O0yJaroniuics CMOXKET:

® ONpeAeNsITh KPUTEPUM MPaBUIBHOCTU (KOPPEKTHOCTH) BbIIOJTHEHUS



y4ueOHOM 3a7a4H;

® aHAIM3UPOBaTh U OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOIIETO
WHCTPYMEHTApUs JIJIsl BHINOJTHEHUS Y4eOHOM 3a/1auu;

® CBOOOJHO TIOJIb30BAaThCSI BBIPAOOTAHHBIMU KPUTEPUSIMHU OIEHKH U
CaMOOIIEHKH, MCXOJs W3 LETd U HUMEIOLIUXCS CPEJCTB, paszjinyas pe3yslbTaT U
CIIOCOOBI JICHCTBUI;

® OICHUBATh TMPOAYKT CBOEH JEATEIBHOCTH IO 3aJaHHBIM  W/WUIU
CaMOCTOSITEJIbHO ~ ONPEJEICHHBIM KPUTEPUSIM B  COOTBETCTBUM C  LEJBIO
NeSATeNIbHOCTH;

® 00OCHOBBIBATh JOCTHKMUMOCTh II€JIM BBIOPAaHHBIM CIOCOOOM Ha OCHOBE
OIICHKU CBOMX BHYTPEHHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

e (hukcuposath u aHAJTM3UPOBATH JTUHAMUKY COOCTBEHHBIX
00pa3oBaTeIbHBIX PE3YyJbTATOB.

5. Brnanenue ocHOBaMHM CaMOKOHTPOJISI, CAMOOIICHKU, TIPUHSATUS PEIICHUN
U OCYIIECTBJIGHHS OCO3HAaHHOTO BbIOOpa B Yy4eOHOW U TO3HABATEILHOM.
OOyuaronuincs CMOXKeT:

e HaOII0aTh U aHAJIU3UPOBATH COOCTBEHHYIO YUCOHYIO U TTO3HABATEIHHYIO
NEATeTbHOCTh W JEATENbHOCTh  JIPYTHX  OOydYamIIMXcsl B Ipoliecce
B3aUMOIIPOBEPKH;

® COOTHOCHUTH pEabHbIC U IUIAHUPYEMBIE PE3yJIbTaThl WHIWBUYATbLHON
00pa3oBaTeIbHOM ACATEILHOCTH U JIe]aTh BEIBOIBI,

® [pPUHUMATL pelieHne B y4yeOHOW CHUTyallMM W HECTH 3a Hero
OTBETCTBEHHOCTH;

® CaMOCTOATENILHO OMpPEACIsITh MPUYMHBI CBOETO ycleXa WM Heyclexa U
HAXOJIUTh CIIOCOOBI BBIXO/Ia U3 CUTYyAIlUU HEyCIIexa;

® PETPOCTICKTUBHO ONPEACNISATh, KaKhe JCHCTBHUS IO PEHICHUIO Y4eOHOM
3a/1a9d WIIM TlapaMeTphl ATUX JEWCTBHH MPUBEIHM K TOJYYECHUIO HMEIOIIETOCS
IPOJIYKTa YU4EeOHOM JIeATEILHOCTH;

® JIEMOHCTPHUPOBATh  NPHEMBbl  PETYISANUH  MCUXO(PU3UOIOTHICCKHUX/
AMOIMOHATBLHBIX COCTOSIHUM NJisi JocTKeHus dddexra ycrnokoenus (ycTpaHeHUs
ASMOIMOHATIFHON  HamMpspKEHHOCTH), d¢d@dexTta BoccTaHOBIEHUs (OcmabieHHs
MPOSIBJICHU yTOMJICHUS), s dexra aKTUBU3AIUU (TTIOBBITIICHUS
MCUXO(PU3NOIOTHIECKON PEAKTUBHOCTH).

ITo3naBaTenbHbIE YY ]|

6. YMeHme ompeacisTh IMOHATHS, CO3/1aBaTh OOOOINCHUS, YCTaHABIMBATH
aHAJIOTHH, KIAaCCU(UIIUPOBATh, CAMOCTOSTEIHLHO BHIOMpPATh OCHOBAaHUA W
KpUTEPHUH NIl KIacCU(UKAIMHU, YCTAaHABIUBATh MPUYMHHO-CJICICTBEHHBIC CBS3H,
CTPOUTH  JIOTMUYECKOE  pacCyKJIEHHUe,  yMoO3akitoueHue  (MHIYKTHBHOE,
JNEIYKTUBHOE, [0 aHAJIOTHH) U JIeTIaTh BbIBOJIbI. O0yUYarOMINIICs CMOMKET !

e 1oa0UpaTh CJIOBA, COMOAYMHECHHBIEC KIIFOUEBOMY CIIOBY, OIPEACIISIONINE
€ro NMpU3HAKU U CBOMCTBA,;

® BLICTpaMBaTh JIOTMUECKYIO IEMOYKY, COCTOAIIYIO U3 KIIOUEBOr0 CJIOBa U
COMNO/IYMHEHHBIX EMY CJIOB;

® BBICIATH OONIMI MPU3HAK [BYX WIM HECKOJbKHX TMPEIMETOB WU



SIBIICHUIA U OOBSCHSITH UX CXOJICTBO;

® 00BCIUHATH TPEIMETHl W SBICHUS B TPYNIBI IO ONPEACICHHBIM
MpU3HaKaM, CPAaBHUBATh, KIIACCU(PUIUPOBATH U 00001IaTh (PAKTHI U SIBJICHUS;

® BBIICIIATH SBJICHHE W3 OOIIETO psifa NPYTrUX SBICHUMN;

® ONpeneNsaTh 00CTOATENBCTBA, KOTOPHIE MPEAIIECTBOBAIN BOSHUKHOBEHHUIO
CBS3M MEXIY SIBICHHSMH, U3 JTUX OOCTOSATEILCTB BBIICIATH OIPEICISIONIHE,
CIIOCOOHBIC OBITh MPUYMHOW JTAHHOTO SIBJICHUS, BBISBIISATH MPUYMHBI M CJICICTBUS
SIBJICHU;

® CTPOUTH pacCy>kKJIeHUE OT OOIIMX 3aKOHOMEPHOCTEN K YACTHBIM SIBIICHUAM
M OT YaCTHBIX SABJICHUH K OOIINM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXJCHHUE Ha OCHOBE CPaBHEHMs IMPEAMETOB U SIBICHUMH,
BBIJICIISAS TIPU DTOM OOIIIHME MPU3HAKMY;

® u3jlarath MOJY4YEHHYI0 HH(POPMAIUIO, UHTEPHPETUPYS €€ B KOHTEKCTE
pelraeMou 3aJauu;

® CaMOCTOATENbHO YKa3blBaTh Ha HMH(POPMALIMIO, HYXIAIOUIYIOCS B
npoBepKe, TMpejsiaraTh W OPUMEHSATh CIOCO0 MPOBEPKU  JOCTOBEPHOCTH
uHpOpMaIINH;

e BepOaNM30BaTh HMOIMOHAIBLHOE BIIEYATICHUE, OKAa3aHHOE Ha HEro
UCTOYHUKOM;

® OOBACHATH SIBJICHUS, IPOLIECCHI, CBSA3H M OTHOILICHHUS, BHISBIISIEMbIEC B XO/I€
MO3HABATEILHON U MCCIIEI0BATEIBCKON NEATEIbHOCTH (MPUBOAUTH OOBICHEHHE C
U3MEHEHHEM (OpPMBI TPEACTABICHUS, OOBACHITH, ACTAIM3UPYS WIK 00001Ias;
OOBSICHATD C 3aIaHHON TOYKH 3PEHHUS);

® BLISBISITh M Ha3bIBaTh MNPUYUHBI COOBITHS, SIBICHUS, B TOM YHCIE
BO3MOXKHBIE / Hanbosee BEPOATHBIC TPUUMHBI, BO3MOKHBIE MTOCIIEICTBUS 33 JaHHOM
IPUYUHBI, CAMOCTOSITEIHHO OCYIIECTBIISAA MPUINHHO-CIICCTBEHHBIN aHAIIN3;

® JleaTh BBIBOJI HA OCHOBE KPUTHUYECKOTO aHAIM3a Pa3HBIX TOUYEK 3PEHUS,
MOJITBEPKAATh BBIBOJ, COOCTBEHHOW apryMEHTalMed WM CaMOCTOSTEIBHO
MOJIYY€HHBIMU JAHHBIMH.

7. YmeHue co3gaBaTh, IPUMEHITh U TIPEOOPA30OBBIBATH 3HAKH M CHUMBOJIBI,
MOJENM W CXEeMbl A peHieHus Y4YeOHBIX W TO03HABATENbHBIX 3a/ad.
OOyJaronuncs CMOXKET:

e 0003HAaYaTh CHUMBOJIOM U 3HAKOM TIPEIMET W/UIH SIBJICHUE;

® OMpENENATh JOTUUECKUE CBSA3M MEXKIY MpeAMETaMu W/WIW SIBICHUSIMHU,
0003Ha4YaTh TAHHBIC JJOTUIECKUE CBS3U C TTIOMOIIHIO 3HAKOB B CXEME;

® C037aBaTh A0CTPAKTHBIA UM PEATTbHBIN 00pa3 MpeaMeTa W/Wiin SBIICHUS,

® CTPOUTH MOJIENIL/CXEMYy Ha OCHOBE YCIOBWW 3aJadydl W/WIU Crocoba ee
pEIICHHS;

e Cco37aBaTh BepOajbHBIC, BEIICCTBEHHBIC M WH()OPMAIMOHHBIE MOJEIH C
BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa NJISi OMpPEAeNIeHUs crocoda
pEIIeHUS 33]]a4 B COOTBETCTBUU C CUTYaIIHEH;

e 1peoOpa3oBBIBATh MOJEIH C IEJIbI0 BBISABICHHUS OONMX 3aKOHOB,
OTIPEJISIISIIONINX JTAHHYIO TPEIMETHYIO 00J1acTh;

® [IEPEBOJIUTh CJIOKHYIO MO COCTaBY (MHOTOACHEKTHYI0) MH(OpMaALUIO U3



rpaduyeckoro wid (HopMaau30BaHHOTO (CHMBOJBHOIO) TIPEACTABICHUS B
TEKCTOBOE, U HA00OPOT;
® CTPOUTH CXEMY, aITOPUTM JIEUCTBUS, UCIPABIATh WM BOCCTAHABINBATH
HEU3BECTHBIA paHee aJIrOpUTM Ha OCHOBE HMMEIOIIETOCs 3HaHUsi 00 00BEeKTe, K
KOTOPOMY MPUMEHSIETCS aJITOPUTM;
® CTPOUTH JOKA3aTEILCTBO: MPSMOE, KOCBEHHOE, OT IPOTHUBHOTO;
® aHAIMU3UPOBATH/peICKCUPOBATh OMBIT Pa3pabOTKU U  peaTn3aluu
y4eOHOT'0 MPOEKTa, UCCIIENOBaHUS (TEOPETUUECKOr0, IMIUPUUECKOT0) HA OCHOBE
MPEJIOKEHHOW TPOOJEMHOM CUTYyalluM, TMOCTAaBJICHHOW IETW W/WUIU 3aJlaHHbIX
KpUTEPUEB OLICHKHU MPOAYKTa/pe3ybTara.
8. CwmpicnoBoe uteHre. OOy4aromuiicss CMOXET:
® HaXOJWUTh B TEKCTE TpeOyeMyro HH(pOpMAIHIO (B COOTBETCTBUHU C IEISIMU
CBOCH JICSATEIBHOCTH);
® OPUEHTUPOBATHCS B COJIEPKAHUU TEKCTA, MMOHUMATh IIEJIOCTHBIA CMBICI
TEKCTa, CTPYKTYpUPOBATh TEKCT;
® yCTaHaBJIMBaTh B3aWMOCBS3b OINMCAHHBIX B TEKCTE COOBITHH, SBJICHUM,
POILIECCOB;
® KPUTHYECKHU OIEHUBATH COACpKaHUE U (OPMY TEKCTA.
9. ®dopmupoBaHHUE U pa3BUTHE ODKOJOTUYECKOTO MBIIIJICHUS, YMEHUE
NPUMEHSTh €r0 B MO3HABATEIbHONW, KOMMYHUKATUBHOM, COIMATBHON MpPAKTHUKE U
npodeccroHaabHOM oprueHTaruu. OOyJaromuncs CMOXKET:
® OMpeeNsaTh CBOE OTHOIICHHE K TPUPOIHOMN CpeJie;
® AHAJIM3UPOBATh BIUSHUE HKOJOTHYECKUX (PAKTOPOB HA Cpeay OOUTaHUS
KUBBIX OPTaHU3MOB;
® [POBOJUTH MPUYMHHBIA W BEPOSTHOCTHBIA aHAIM3 HSKOJIOTHYECKUX
CUTYaIU;
® [IPOTHO3UPOBATh W3MEHEHHS CHUTYyallMd TpPU CMEHE JEHCTBUSA OJHOTO
¢dakTopa Ha JelicTBUe Apyroro (akropa;
® PACHPOCTPAHITH IKOJOTUUECKUE 3HAHMS M y4aCTBOBATHh B MPAKTUYECKUX
Jienax 1o 3alluTe OKPYXKAIIIEeH cpenbl;
KommyHnukatuBHbie YV /|
11. VYmeHue opraHu3oOBBIBaTH y4€OHOE COTPYAHUYECTBO MU COBMECTHYIO
JESTENBHOCTh C YYHTEIIeM W CBEPCTHHKaMU; pPabOTaTh WHIWBHAYaIbHO H B
rpynme: HaxoIuTh 0O0Iee penieHue MW pa3pemarsh KOH(MIUKTBI Ha OCHOBE
COTJIaCOBAaHMS MO3UIIMHA M y4eTa HHTePeCcOB; (OPMYITHPOBATh, APTYMEHTHPOBATh U
OTCTamBaTh cBoe MHeHHEe. OOyJaromuics CMOXKET:
® OMpeaesaTh BO3MOKHBIE PO B COBMECTHOM J€SATEIbHOCTH;
® UrpaTh ONPEACIICHHYIO POJIb B COBMECTHOM JIESITENHHOCTH;
® [PUHUMATh MO3UIUI0 COOECENHNKA, IOHUMAs MO3UIUI0 IPYroro, pa3janvyaTh B
€ro peud: MHEHHE (TOUYKY 3pEHHS), JOKA3aTelbCTBO (apryMeHTHI), (aKThI;
TUINIOTE3bl, aKCUOMBI, TEOPHHU;

® OIpeaeNnsaTh CBOU JCHCTBUS U JICUCTBUSI MApTHEPA, KOTOPhIE CIIOCOOCTBOBAIU
WJIM TIPETIATCTBOBAIIN MPOTYKTUBHOW KOMMYHUKAITHIH;

® CTPOUTh MO3UTHUBHBIE OTHOIICHUS B Mpoliecce y4eOHOW M IO3HABATENIbHOM



NEeATEeNbHOCTH;

® KOPPEKTHO M apTyMEHTHUPOBAHHO OTCTAUBATh CBOIO TOUKY 3PEHUS, B TUCKYCCHUH
YMETh BBIJIBUTATh KOHTPAPTYMEHTHI, epedpa3zupoBaTh CBOIO MBICIH (BIaJeHUE
MEXaHHU3MOM HKBUBAJICHTHBIX 3aMEH);

® KPUTHYECKH OTHOCUTHCA K COOCTBEHHOMY MHEHHUIO, C JIOCTOMHCTBOM
NpU3HABaTh OMIUOOYHOCTH CBOEro MHEHHS (€Clii OHO TaKoBO) U
KOPPEKTUPOBATH €T0;

e MpejaraTh albTEPHATUBHOE pElIEHHUE B KOH(DIUKTHON CUTYyaIUU;

® BBIJICTATH OOIIYIO TOUKY 3PEHUS B JUCKYCCUH;

® JIOrOBapHBaThCS O MpaBUIaX W BOMPOCaX sl OOCYKJICHHS B COOTBETCTBUU C
IIOCTABJICHHOW MEPE] TPYINON 3aa4uei;

® OpraHu30BBIBaTh Y4YeOHOE B3aWMOJIEHCTBUE B TrpyIne (omnpenensiTh oOIue
1[eJTU, PACIPECIISATh POJIH, JOTOBAPUBATHCS APYT C APYTOM H T. 1.);

® YCTpPaHATh B paMKax Juajora pa3pbiBbl B KOMMYHHUKAIlUU, OOYCIOBJICHHBIC
HEMTOHUMAaHUEM/HETIPUSITHEM CO CTOPOHBI cobOeceaHuKa 3anayu, (GOpMbl WU
COJIeprKaHusl TUaora.

12.  VYmMeHue 0CO3HaHHO UCIIOIB30BaTh PEUYEBHIC CPEJICTBA B COOTBETCTBUU
C 3aJavyel KOMMYHMKAllUM JJIsI BBIPAXKEHUS CBOMX YYBCTB, MBICICH U
noTpeOHOCTEN ISl TUIAHUPOBAHUS W PETYJAINN CBOEH JEATETbHOCTH; BIIaJICHUE
YCTHOM W TMCBbMEHHOW pEYbI0, MOHOJIOTHYECKON KOHTEKCTHOW PEYbIO.
OOyuaronuics CMOXKeT:

e OmpeAeNaTh 33a/71a4y KOMMYHHKAIIMM U B COOTBETCTBHU C HEMl OoTOMpaTh
peueBbI€ CPEACTRA,

e OTOMpATh U MCIIOJIb30BATh PEUEBBIC CPEACTBA B MPOIECCE KOMMYHUKAIIUN
C JIPYTUMHU JIOJIbMU (UaJIOT B Mape, B MaJIOM rpymnie u T. 1.);

® MPEJCTaBIATh B YCTHOM WM THUCBMEHHOW (opMe pa3BepHYTHIN ILIaH
COOCTBEHHOI EATENLHOCTH;

e coOMIOaTh HOPMBI IMYOJIMYHOM pedd, pErjaMeHT B MOHOJIOTe U
JTUCKYCCUU B COOTBETCTBHHU C KOMMYHHUKATUBHOM 3a]1a4€H;

® BbICKa3blBaTh M OOOCHOBBIBaTh MHEHHE (CYXKIEHUE) W 3alpalinuBaTh
MHEHHE TapTHEPA B paMKaxX JUaJora;

e [pUHHUMATh pEIICHHE B XOJI€ Juajora M COIVIACOBBIBaTh €ro C
cO0ECEeTHUKOM;

® C03/1aBaTh MHUCbMEHHBIE «KIUIIUPOBAHHBIE» U OPUTHHAIBHBIE TEKCTHI C
HCIIOJIb30BaHUEM HEOOXOIMMBIX PEUYEBBIX CPEJICTB;

® ICMOJB30BaTh BepOajbHbIE CpeACTBa (CpeACTBa JIOTMUECKOW CBSI3M) AJIA
BBIJICJICHUSI CMBICIIOBBIX OJIOKOB CBOETO BBICTYIUICHUS;

® ICMOJB30BaTh HEBepOalbHbIE CPEACTBA WJIM HarJIsHbIE MaTepualbl,
MOITOTOBJICHHBIE/OTOOPAHHBIE TIO/T PYKOBOJICTBOM YUHTEIIS;

e JeNaTh OIICHOYHBIM BBIBOJ O JOCTHXKCHUM €I KOMMYHUKAIIUH
HEMOCPEJACTBEHHO  TIOCJI€  3aBEpIICHUSI KOMMYHHMKATUBHOTO  KOHTakKTa U
000CHOBBIBATh €TO.

13. ®opmupoBaHme ©  pa3BUTHEC KOMIIETCHTHOCTH B  00JacTH
UCIIOJIb30BaHUs HMH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUU (fanee —



HKT). O6yuaromuiics CMOXET:

® [[EJCHANPABICHHO MCKATh U MCIOJb30BaTh MH(POPMALMOHHBIE PECYPCHI,
HEO0OXOIUMBbIE JJI pelIeHUs] yUeOHBIX U TPAKTUYECKUX 3a]1ay C TOMOIIBIO CPE/ICTB
UKT;

® BbIOMpATh, CTPOUTh M HCHOJIB30BATh aJCKBATHYIO HH(POPMALMOHHYIO
MOJIeJIb JUIsl Iepeayll CBOMX MBICIIEH CpPeCTBAMHU €CTECTBEHHBIX U (POPMATIbHBIX
A3BIKOB B COOTBETCTBUH C YCIOBUSMH KOMMYHUKAIUU;

® BbICNATh MH(DOPMAIMOHHBIM ACMEKT 3a/Jayd, ONEepPUPOBATH JAHHBIMH,
HCIIOIb30BaTh MOJENb PEIICHUS 3a/1a4u;

® HCII0JIb30BaTh KOMIIbIOTEPHbBIE TEXHOJOTHH (BKJIIOYAsi BIOOP aeKBaTHBIX
3a/laye MHCTPYMEHTAJIbHBIX MPOTrPaMMHO-ANMNapaTHbIX CPEJCTB U CEPBUCOB) IS
perieHust THPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX YUYE€OHBIX 3aJ]1a4, B TOM YHUCJIE:
BBIUMCJIEHUE, HANHMCAHME MHUCEM, COYMHEHHH, JOKIanoB, pedepaToB, CO3AaHHE
IIpE3EHTaLMN U 1P.;

® HCIIOJIb30BaTh MH(GOPMAIIMIO C YYETOM ITUUECKHUX U TPABOBBIX HOPM;

e co3JaBaTh HMH(OpPMAIMOHHBIE PECypChl PAa3HOrO THUIMA M JJs Pa3HBIX
ayJIMTOpUid, COOJII0IATh HHPOPMAIIMOHHYIO TUTHEHY U MpaBHia HUHPOPMALMOHHOM
0€30MacHOCTH.

IIpeaMeTHbIe pe3yJibTAThl

BbinycKHMK HAYyYHTCA:

e coOmoaTh mpaBuia OE30MACHOCTH M OXpaHbl Tpylda Mpu paboTe ¢
y4eOHBIM U JTa00paTOPHBIM 000PYI0BaHUEM;

® [IOHMMAaTh CMBICII OCHOBHBIX (PU3WYECKUX TEPMHUHOB: (PU3UYECKOE TEJIO,
dusnueckoe siBieHue, pu3nvecKas BeTUYNHa, €IMHUALIBI U3MEPEHUS;

® pacro3HaBaTh NPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPU TOMOIIU
¢u3nuecknux METONIOB; AHAJIM3UPOBATh  OTACNIbHBIE  JTambl  IPOBEICHUS
UCCJIEIOBAaHUN U UHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOIEHUN U OTIBITOB;

® CTaBUThb OMBITHI 1O HCCIAEAOBAHUIO (U3MUECKUX SBICHUN WU
¢u3nuecknx CBOWCTB Tell 0€3 HMCHOJB30BaHUS MPSIMBIX HU3MEPECHHM; TPH STOM
dbopmynupoBaTh npobieMy/3anady yaeOHOTO HKCIIEPUMEHTA; COOMPATh YCTAaHOBKY
U3 MPEII0KEHHOTO 000PYA0BaHMUS; TPOBOAUTH OIBIT U (POPMYITHPOBATH BHIBOJIBI.

[Tpumeuanne. [lpu mnpoBegeHUM wuccaeqoBaHUS (UIMUECKUX SBICHUHN
U3MEpUTEIbHBIE TMPUOOPHI HUCIOJB3YIOTCS JIMIIb KaK JaTYUuKd HW3MEpEHUs
¢du3nuecknx BEMTWYUH. 3alMCH MOKa3aHUN MPSIMBIX U3MEPEHUN B ATOM CIIy4ae He
TpedyeTcs.

® TTOHUMATh POJIb IKCIIEPUMEHTA B TIOTYYCHUH HAYIHOU WH(OpMAITNH;

® MPOBOAUTH TpPsIMbIE W3MEpPeHUS (U3UYECKUX BEIWYUH: BpeMms,
paccTosiHWe, Macca Tena, o0beM, cuia, TeMIiepaTypa, aTMoc(hepHOE aBlieHUE,
BJIQYKHOCTH BO3IyXa, HANPSDKCHHE, CUJIa TOKA; MPU 3TOM BBIOMPATh ONMTHMAIbHBIHI
CIoco0 M3MEpPEHUsT U UCIOJIb30BaTh MPOCTEHIITNE METOBI OIEHKH MOTPEITHOCTEH
W3MEpPECHUM.

® IIPOBOJAUTH WCCIICIOBAHUE 3aBUCUMOCTEH (U3MUECKHX BEIUYUH C
WCITOJIb30BAaHUEM TPSMBIX H3MEPEHHUH: MPHU ITOM KOHCTPYHPOBATh YCTAHOBKY,




(uKcHpOBaTh PE3YJIbTATHl MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIUYUH B
BU/JI€ TAOJIML U TPpaUKOB, A€JaTh BEIBOJBI IO PE3yJIbTaTaM HCCIIEIOBAHUS;

® [IPOBOJUTH KOCBEHHBIE M3MEpPEHUS (PU3NYECKUX BEJIUYMH: MpHU
BBINIOJIHEHUHM HM3MEpPEHUN coOupaTh SKCHEPUMEHTAIBbHYIO YCTaHOBKY, CIENys
MPEAJIOKEHHON MHCTPYKIUU, BBIUMUCIATh 3HAYEHHE BEJIIMYMHBI M aHAJIU3UPOBATH
[IOJIy4YEHHBIE PE3YyJIbTAThI C YUETOM 3aJaHHON TOYHOCTHU U3MEPEHU;

® AHAJIM3UPOBATh CHUTYallMd NPAKTUKO-OPHUEHTHUPOBAHHOTO XapakTepa,
y3HaBaTb B HUX TMPOSBIEHUE H3YUYEHHBIX (PU3NYECKUX SBICHUW WU
3aKOHOMEPHOCTEN Y MPUMEHATh UMEIOIINECS 3HAHUS 1151 UX OObSICHEHMUS;

® [OHMUMATh TMPUHIMIBLI JIEUCTBUS MAalIWH, TPUOOPOB M TEXHUUYECKUX
YCTPOICTB, YCIOBUS UX 0€30MaCHOI0 UCIIOJIH30BAHUS B IOBCETHEBHOM KU3HU;

® JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B POPMUPOBAHUU
COBPEMEHHOW Hay4YHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHBIX TEXHUKH U
TEXHOJIOTUH, B TPAKTUUECKOM JESITEIIbHOCTHU JIOACH;

® [OKa3blBaTh Ha MPUMEPAX B3aHUMOCBSI3b MEXIy (PU3MKOW W APYrHUMH
€CTECTBEHHBIMHU HayKaMu;

® pemiatb KayeCTBEHHbIE 3a7auyd (B TOM YHCIE MEXIPEIMETHOTO
XapakTepa), UCTOJIb3ysl MOJIeNH, (PU3NYEeCKre BEIMYMHBI U 3aKOHBI; BBICTPAUBATDH
JIOTUYECKH BEPHYIO IIETMOYKY OOBSICHEHHS (JOKa3aTelabCTBA) MPEIJI0KEHHOTO B
3a7a4e mpoiecca (SIBICHHUS);

® peliath pacueTHbIe 3a/Jaud C SBHO 3aJIaHHON (PU3NYECKON MOJEibl0; Ha
OCHOBE aHajIM3a YCJIOBHS 3aJa4d BBIAETATH (PU3UYECKYIO MOJENb, HaXOAWTh
(du3nueckre BEIMUYUHBI U 3aKOHBI, HEOOXOIMMbIE U IOCTATOYHBIE JIJISl €€ PEIICHHUS,
IPOBOJIUTH PACUETHI U IPOBEPSTH MOJTYUYECHHBIA PE3YJIbTaT;

® UCIIOJI30BaTh TPH BBHINIOJHEHUH YYEOHBIX 3a/lad HAYYHO-TIOMYJSPHYIO
TuTepatypy O (U3MYECKHX SBJICHUSX, CIPABOYHBIE MaTepHaNbl, PECypChl
HNuTepHer.

BhInyCKHHMK NOJYYHT BO3MOKHOCTb HAYUMTHCH:

® OCO3HaBaTh IIEHHOCTh HAYYHBIX HCCICAOBAHHUMA, poJiib (U3UKKA B
paclIupeHuy MpeICTaBICHU 00 OKpY’KaIoLIeM MHUpE W €€ BKJIaJa B YJIydlICHHUE
KauecTBa KU3HH;

® UCMOJb30BaTh NPUEMBI MOCTPOCHUSA (PU3UUECKUX MOJENel, MoHucKa U
(bOpMyIHPOBKH A0KA3aTEIBCTB BBIBUHYTHIX THIIOTE3 U TEOPETHUECKUX BBIBOJIOB
Ha OCHOBE 3MITMPUUYECKU YCTAHOBJICHHBIX (DAKTOB;

® CpaBHUBATH TOYHOCThH M3MEPEHUS (QU3MUECKUX BEITUUYUH MO BEIHMYUHE UX
OTHOCUTEIBHOW MOTPENIHOCTH MPU IPOBEIEHUH MPSMBIX H3MEPEHMI;

® CaMOCTOSATENBHO IPOBOJUTH KOCBEHHBIE H3MEPEHUS U HCCIEIOBaHUS
(Gu3nYeCKNX BEIUYMH C HCIOJIB30BAHUEM PA3IMYHBIX CIOCOO0B H3MEpeHus
¢u3nUecKknX BENWYWH, BBIOMPATh CPENCTBA M3MEPEHHUS C y4E€TOM HEOOXOIMMOU
TOYHOCTU H3MepeHuil, 000CHOBBIBATh BHIOOP Crocoba M3MEpeHHs, aJIeKBATHOTO
IIOCTABJICHHOW  3ajlaye, MPOBOJUTH OLEHKY JOCTOBEPHOCTH MOJYYEHHBIX
pE3yJIbTATOB;

e BOCHPUHUMATh HUHGOpPMALMIO (U3UUECKOTO COJEpKAHUS B HAy4HO-
NOMYJSIPHOW JIUTEpaType W CpEACTBaAX MacCOBOW HMH(OpPMALUU, KPUTHUYECKH



OLICHMBATh MOJTYYEHHYIO0 HH(POPMALINIO, aHATU3UPYsI €€ COJeP)KAaHUE U JTaHHbIE 00
MCTOYHUKE UH(POPMALINH;

® CO37aBaTh COOCTBEHHBbIE IHCbMEHHBIE M YCTHBbIE COOOLIEHUS O
(¢u3nueckux SBICHUSAX HA OCHOBE HECKOJIBKUX HWCTOYHMKOB HH(POPMALINH,
COIMPOBOX/IaTh BBICTYIJIEHUE MPE3CHTALMEH, YUUThIBasE OCOOEHHOCTH ayAUTOPUU
CBEPCTHHUKOB.

Du3NKa M eCTEeCTBEHHO-HAYYHbIN MeTO/ MO3HAHUS NPHUPOAbI

BpInyCKHUK HAyYHTCH:

e 1aBaTh OMPEICIICHUS TOHATUN: U3UYEeCcKas BeIMUnMHA, PU3NUECKUN 3aKOH,
Hay4Has TUIOTEe3a, MOJICNIb B (PU3HKE, DJIEMEHTapHas 4acTula, QyHIaMeHTaIbHOE
B3aUMO/ICHICTBUE;

®[IPUBOJIUTH MPUMEPHI 0OHEKTOB U3YUCHUS (DU3UKH;

®IIPUBOJIUTh 0a30Bble (U3MYECKUE BEJIMYMUHBI, KpPATHBIC U JIOJIbHBIC
€UHUIIBI, OCHOBHBIE BHUJbI  (PyHIaMEHTAJIBHBIX  B3aUMOJICHCTBHH,  HX
XapaKTePUCTUKH, PATUYC TEUCTBUSI;

®OIKMCHIBATh U IPUMEHSATH METOJIbl HAYYHOTO UCCIIEIOBAHUS B (DU3UKE;

eJlc]laTh BBIBOJIBI O TpaHUIAX MPUMEHUMOCTH (PU3MUECKUX TEOpHil, UX
IPEEMCTBEHHOCTH, CYIIIECTBOBAHHUH CBSI3€H W 3aBUCHUMOCTEH MEXIY (PU3MUeCKUMH
BEJIUYMHAMU;

epa3zinyaTh MpsSMbIE U KOCBEHHBIE HU3MEpPCHHS (GU3UYECKUX BEIUYHUH;
MOHUMATh CMBICIT A0COTFOTHON U OTHOCUTEILHOM MOTPEITHOCTEH U3MEPEHNS,;

S HTEPIPETUPOBATh (HU3NYECKYI0 MH(POPMAIHIO, TOJYUSCHHYIO U3 Pa3HBIX
HCTOYHUKOB.

MexaHn4vecKkue siBJEHUS

BbInyCKHUK HAYYHUTCSH:

® paclio3HaBaThb MEXaHMYECKHWE SBJICHUS W OOBSICHATH Ha OCHOBE
UMEIOIIMXCS 3HAHUM OCHOBHBIC CBOMCTBA WJIM YCJIOBHUS MPOTEKAHUA OATUX
SIBJICHUW: PABHOMEPHOE W HEPABHOMEPHOE JBWXCHHE, pPABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWMHOE ABHKEHUE, OTHOCUTEILHOCTh MEXaHUYECKOTO
JBIDKCHHSI, CBOOOJHOE TaJCHUE TEJ, PaBHOMEPHOE JBHKCEHHE IO OKPYKHOCTH,
WHEPLHUS, B3aUMOJECHUCTBHUE TEJI, PEAKTHBHOE JIBMKCHHWE, IMepejada JaBJICHUS
TBEPJABIMU TEJIaMH, KUAKOCTAMH M Tra3aMd, aTMOC(epHOe IaBJieHHE, IIJIaBaHHE
T€JI, PABHOBECHE TBEPABIX TEJ, HMECIOIIMX 3aKPEIUVIEHHYI0 OCh BpalllCHUS,
KoJiebaTeIbHOE ABMKEHHUE, PE30HAHC, BOJIHOBOE JIBHKCHUE (3BYK);

® ONUCHIBATH M3YYEHHBIC CBOMCTBA TEJI M MEXAHUYECKUE SBJICHUS,
HCIIOIB3Ys (DM3UYSCKUE BEIMYMHBI: MyTh, TEPEMEIICHHUEe, CKOPOCTh, YCKOPECHHUE,
nepuoji odpalneHus, Macca Teia, MIOTHOCTh BEIeCTBa, Cujla (CUja TsSKECTH, CHUJIa
YIOPYTOCTH, CUJIa TPEHUS), JaBJICHHE, MMITYJIbC Tejla, KMHETHYECKas HSHeprus,
MOTCHITMAbHAS DHEPTHS, MeXaHWYecKas pabora, MexaHudeckass MOITHOCTh, KIIJ]
MIPY COBEPIICHUN Pa0OThI C UCIOJIH30BAaHUEM ITPOCTOTO MEXaHM3Ma, CUjia TPEHUS,
aMIUIMTy/la, TEPHOJ M 4YacToTa KoyieOaHWM, JJWHA BOJHBI U CKOPOCTh €€
paclpoCTpaHEHHUs; MPH OMHCAHUM IMPABUIBHO TPAKTOBATh (PHU3WUYECKUU CMBICI
WCTOJIb3YEMBIX BEJIMYWH, MX OOO3HAYCHUS W EIUHHIIBI HU3MEPEHMs, HaXOIUTh



(opMyIbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYHMHY C JIPYTUMU
BEJIMYMHAMU, BBIUYUCIATH 3HaUYeHUE (PU3MUYECKON BEIIMYUHBI;

® aHAIU3UPOBATH CBOMCTBA TEJ, MEXAHUYECKUE SBICHUSA U IIPOLIECCHI,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI: 3aKOH COXPAaHEHHS SHEPruu, 3aKOH BCEMHPHOTO
TATOTEHUSA, TPUHLUII CYNEPHO3UIMH CUJI (HAXOXKJEHUE paBHOACHCTBYIONIEH
cuisl), I, IT u III 3akonsl HeloTOHA, 3aKOH COXpaHEHHS UMITYyJIbca, 3aKOH ['yka,
3akoH [lackans, 3akoH ApxuMmena; @TpUd OTOM pa3auyaTb CIOBECHYIO
(OpMyIHPOBKY 3aKOHA M €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

® pa3auyaThb OCHOBHBIE TMPU3HAKU HW3YYEHHBIX (PU3UYECKUX MOJeNeil:
MarepualibHas TOYKa, MHEPLMAIbHAS CUCTEMA OTCUETA,

® pemiarh 3a7a4yd, MCHOJb3YyS (PU3NYECKHUE 3aKOHbI (3aKOH COXPAHEHMS
DHEPrUHU, 3aKOH BCEMHUPHOI'O TATOTEHMs, NpUHUMII cynepro3uuuu cui, I, II u III
3akoHbl HbrOTOHA, 3aKOH COXpaHEHMs HMMIyJibCa, 3aKOH ['yka, 3axoH Ilackais,
3aKOH Apxumesna) u (GOpMYyJibl, CBS3BIBAIOIIME (PU3UUYECKHUE BEJIMYHUHBI (ITYTh,
CKOpOCTb, YCKOPEHHE, Macca Teja, IUIOTHOCTh BEIIECTBA, CUia, JaBJICHUE,
UMITYJIC Teja, KUHETUYECKAsl DHEPIrHUsl, IOTCHIMAaJIbHAasA JHEPIUs, MEXaHUYecKas
pabora, Mexanudeckass MomiHocTh, KIIJI mpocroro mexaHusma, cuiia TpeHUS
CKOJIbKEHHUSI, KOI(PPUIUMEHT TpeHus, aMIUTUTY/a, TIEPUOJ U 4acToTa KoJeOaHUi,
JUIMHA BOJHBI U CKOPOCTb €€ PACIpPOCTPAHEHMsS): Ha OCHOBE aHaliu3a YCJIOBHS
3a]]a4uM 3alMChIBaTh KPATKOE YCIOBHUE, BBIIACIATH (DU3MUECKHUE BEIMUUHBI, 3aKOHBI
1 QopMysbl, HEOOXOAUMBIE NIl €€ PEIIECHUs, MPOBOJUTh PAacUyeThl U OLICHUBATH
peaIbHOCTh MOJIYYEHHOT'0 3HaU€HUs (PU3MUECKON BEJINYMHBI.

BBINYCKHHMK OJIYYHT BO3MOKHOCTh HAYYHTHCHA:

® JCIIOJB30BaTh 3HAHUSA O MEXAHUYECKUX SABJICHUAX B IIOBCEIHEBHOMN KU3HU
i obecrieyeHust 0€30MacHOCTU IPU OOpallleHnu ¢ IpubopaMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHHs 30POBBSI U COOJIIOJIEHUSI HOPM SKOJIOIMYECKOTO
NOBEJCHUA B OKpYXKAlOLEd Ccpene; IPUBOAUTH MPUMEPBI IMPAKTUYECKOIO
UCTOJIb30BaHUs (PU3NYECKUX 3HAHUM O MEXaHWYECKUX SIBICHUAX U (PUINUECKUX
3aKOHAaX; IMPUMEPHI HCIOIb30BaHUS BO30OHOBIIIEMBIX HCTOYHUKOB HHEPIHH;
JKOJIOTHYECKUX TIOCJIEICTBUI UCCIEA0BAHNSI KOCMUUYECKOT0 IIPOCTPAHCTB;

® pa3inyaTh TPAHULBI NPUMEHUMOCTH (U3UUECKUX 3aKOHOB, MOHMMATH
BceoOUMil  XxapakTep  (QyHIaMEHTaJbHBIX 3aKOHOB  (3aKOH  COXpaHEHUs
MEXaHWYECKOW HHEPIUM, 3aKOH COXPaHEHHs HMILYJIbCa, 3aKOH BCEMHUPHOIO
TATOTEHUSI) U OIPAaHWYEHHOCTh HCIIOJIb30BAaHUS YAaCTHBIX 3aKOHOB (3akoH ['yka,
Apxumena u ap.);

® HAXOAWUTh AaJCKBAaTHYIO MPEAJIOKEHHOW 3anade (QU3UYECKYI0 MOJEb,
paszpemiatb MpoOJeMy Kak Ha OCHOBE HMMEIOLIMXCS 3HAHUU MO0 MEXAaHHKE C
HCIIOJIb30BAHUEM MaTEMaTUYEeCKOro ammnapara, Tak MU IPU [OMOIIU METOLOB
OLICHKH.

MonexyasipHasi pu3UKa U TEPMOANHAMHUKA

BrinyckHMK HAy4YHUTCSH:

® pacCIiO3HABaTh TEIIOBBIC SIBJICHUS M OOBACHATH Ha 0aze HMMEIOLIUXCS
3HAaHUW OCHOBHBIE CBOMCTBA WJIM YCJIOBUS MPOTEKAHUS TUX sIBIEHUM: nuddy3us,



M3MEHEHHEe 00beMa Tell MPU HarpeBaHUM (OXJaKJACHUU), OObIIas COKUMAEMOCTh
ra3oB, Majasi C)KMMAaeMOCTh JKMAKOCTEW M TBEPIBIX TEJ; TEIJIOBOE PABHOBECHUE,
WclapeHre, KOHJICHCAlMs, IUIABJIEHUE, KPHUCTA/UIM3alus, KUIEHHUE, BIIAXKHOCTH
BO3/1yXa, pa3lIMYHbIE CIOCOOBI Terulonepeaaun (TemIONPOBOAHOCTh, KOHBEKIIUS,
W3JIy4EHUE), arperaTtHble COCTOSIHUSI BEIECTBA, IOTJIOIMICHUE DJHEPTUM MpHU
WCMAapeHNN >KUAKOCTH W BBIACICHUE €€ NPU KOHAECHCAIMU Mapa, 3aBUCUMOCTD
TEMIEPATypbl KUTIEHUS OT JIaBJICHUS;

® OIKCHIBATh M3YYECHHBIE CBOMCTBA TEJ W TEIUIOBBIE SBJIEHUS, UCHOJIb3Ys
dbu3udeckue  BEJIMYMHBI:  KOJMYECTBO  TEIUIOTHI, BHYTPEHHSISI  DHEPTHS,
TeMIepaTypa, yAelabHas TEIIOEMKOCTh BEIIECTBA, y/AEIbHAs TEIUIOTA MJIABJICHUS,
ylIelbHasl TEeImIoTa MNapooOpa3oBaHMs, YJielbHAs TEIUIOTa CrOpaHHs TOIUIMBA,
KOA()PUIIMEHT TIOJE3HOr0 JIEUCTBUS TEIUIOBOTO JBUTATENs;, TPU OMUCAHUU
NPaBUJIBHO TPAaKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YEeMbIX BEJIWYMH, UX
0003HaYCHUS U €IUHUIIBI U3MEPEHUS, HAXOUTh (DOPMYIIbI, CBSA3BIBAIOIINE TAHHYIO
bU3UYEeCKyl0 BEIUYMHY C JPYTMMH BEIMYMHAMH, BBIYUCIISATH 3HAYCHUE
(bu3UYeCKON BEJIMUNHBI;

® aHAJIU3UPOBATh CBOMCTBA TEJ, TEIUIOBBIE SIBJICHUA U MPOLECCHI,
UCIIOJIb3ysl OCHOBHBIE TOJIOKEHUS ATOMHO-MOJICKYJISIPHOTO YYEHHS O CTPOCHUU
BEILIECTBA U 3aKOH COXPAHEHUS SHEPTUH;

® pa3aMyYaTh OCHOBHBIE TMPU3HAKKM HW3YYEHHBIX (U3UUYECKUX MOJenei
CTPOEHHS Ta30B, KUIKOCTEN U TBEPIBIX TE;

® [PUBOJUTH TPUMEPHl MPAKTUYECKOTO HCIOIB30BAHUS  (HUIUUECKUX
3HAaHUM O TETUIOBBIX SIBJIICHUSIX;

e pemaTh 3aJa4d, HMCIOJIb3ys 3aKOH COXPAaHEHHUS SHEPIMU B TEIUIOBBIX
nporeccax W (QOpMyIbl, CBS3BIBAIOMINE (U3UUECKHE BEIUYUHBI (KOJUYECTBO
TEIJIOThI, TEMIIEPATypa, yJeJbHAas TEIUIOEMKOCTh BEIIECTBA, yAEJIbHAs TEIIoTa
TUTABJICHUS, YJAENIbHAs TeIioTa MapooOpa3oBaHusA, yAelbHAas TEIJIOTa CropaHus
TOIUTMBA, KOA((UIIMEHT IMOJIE3HOTO JIEUCTBHS TEIJIOBOTO JIBUTATENsA): HA OCHOBE
aHaNM3a yCIIOBUA 3aJa4yM 3allMCHIBATh KPATKOE YCJIOBHE, BBIIEIATH (PU3UUYECKUE
BEJIMYMHBI, 3aKOHBI M (HOPMYJIbI, HEOOXOAMMBIEC ISl €€ PEIICHUs, MPOBOJUTH
pacdyeTbl M OIICHHBATh PEAIBHOCTh TOJYYEHHOTO 3HA4YeHHS (Pu3ndecKoi
BEJINYUHBI;

® [OHMMATh CMBICH: YypaBHeHusi KianelipoHa, ypaBHEHUS COCTOSHUS
uaeanbHOro ra3a (ypaBHenusi Menaeneesa—Kitaneiipona), OCHOBHOTO YpaBHEHUs
MKT, ypaBHEeHHS TETIIOBOTO OanaHca;

® BbLIJICTSATh OCHOBHBIE MPHU3HAKK (PU3UUYECKUX MOJENEH, UCHOIb3yEeMbIX B
MOJIEKYISIpHON (hU3UKE: TepMOJMHAMHYECKAs CHUCTEMa, PAaBHOBECHOE COCTOSIHUE
CHUCTEMBI, PAaBHOBECHBIN MPOLIECC, TEIIIOU30JUPOBAHHAS CUCTEMA, UJICAIBHBIN a3,
WJieaJbHbIN TEIUIOBOM JBUTATENb, UK KapHo;

® KCIIOJIB30BaTh CTATUCTUYECKUM MOAXOJ Uil ONUCAHUS ITOBEACHUSA
COBOKYMHOCTM  OOJIBIIOTO  YWCIAa  YacTUll,  BKJIIOYAIOIIMA  BBEJICHHE
MHKPOCKOMMUYECKUX M MAKPOCKONMHMYECKUX MapaMeTpOB; TEPMOAUHAMUYECKUN
METOJ] TPU PACCMOTPEHUH CBOMCTB MaKpOCKOIMUYECKUX Tes 0€3 mpeACcTaBIeHUN 00
UX BHYTPEHHEM CTPOCHUU; YPAaBHEHHE TEIJIOBOTO OajaHca MU PEIICHUH 3a/1ay4;



® OIKCHIBATh HKCIIEPUMEHTHI: 110 HAOIIOICHUIO U U3YYEHUIO U30IPOIIECCOB,
[0 U3MEPEHUIO YAEIBbHOM TEIIOEMKOCTH BEIIECTBA; OMBITHI, WJLIOCTPUPYIOIINE
W3MEHEHHE  BHYTPEHHEW  OSHEpruM  Tejla TMpPU  COBEPUICHUU  PabOTHI;
¢ynnamenrtanbublie onbiThl LlTepHa, [xoynsa u np.;

® OOBSCHATH Ta30BbIC€ 3aKOHBl HA OCHOBE MOJEKYISIPHO- KHHETHUECKOU
TEOpPUU CTPOECHHS BEILIECTBA, 3aBUCUMOCTh JABICHUS Ta3a OT KOHIEHTPALMHU €T0
MOJIEKYJI U TEMIEPATYPhl, CBSA3b TEMIEPATYPhl U CPEIHEN KMHETUYECKON YHEPTUU
Xa0THYECKOTO JBUKEHUSI MOJIEKYJ, CTPOCHHE M CBOMCTBA TBEPABIX U aMOpP(HBIX
Ten, rpadUuuecKuil CMbICI PabOThl, HEBO3MOXHOCTh CO3JaHUsI BEUHOTO JIBUTATEIIS,
HEOOpPaTUMOCTh TEIUIOBBIX SBJICHUH, UK KapHo, mpoiiecchl, mpoucXoAsiue B
ujeaTIbHON XOJIOMUIBLHON MalnHe, padoTaromied no nukiny KapHo, 3aBUCHUMOCTH
TEMIEPaTypbl KUTIEHUS )KUAKOCTH OT BHEIIHETO IaBJICHUS;

® [PUMEHSTH MEPBBIN 3aKOH TEPMOJIMHAMUKHU K U30TPOIIECCAM;

e 00CyXJaTh TPUMEHEHHE aauadaTUYeCKUX IMPOIECCOB B TEXHUKE
(OpUHIUTT  IEUCTBUSA  JU3EIIBHOTO  JIBUTATEJNsI), HKOJOTUYECKHE MPOOJIEMBI
WCIIOJIb30BAHUSl TEIUJIOBBIX MAIWH, 3HAYEHUE BJIAXKHOCTU BO3JyXa B KHU3HU
YeJI0BEKa;

® MPUBOAUTH 3HAYEHUS: MOCTOSIHHOW ABOTrajpo, YHUBEPCAIbHON Tra3oBOM
MTOCTOSIHHOM, TTIOCTOSIHHOW boJibiiMaHa;

® IPUMEHSATH MOJIYYEHHBIE 3HaHUS MPHU ONMUCAHUMU YCTPOICTBA U MPUHLUIA
JeNcTBUSL MPUOOPOB (HampuUMep, TEPMOMETPA, KaJOpUMeTpa, KOHIEHCAIMOHHOTO
TUTPOMETPA, BOJIOCHOTO TUTPOMETpa, IMCUXPOMETpa), TEIUIOBBIX MAIHUH, MPH
00BSICHEHUHU ABJICHUM, HaOIIOAEMBIX B IPUPOIE U OBITY, IPHU PELICHUU 3a]1a4.

BpINyCKHMK MOJYYHT BO3MOKHOCTb HAYYHUTBHCH:

® ICIOJB30BaTh 3HAHUS O TEIJIOBBIX SIBJICHUSX B MIOBCEIHEBHOMN JKU3HU IJIS
obecricueHus1 0€30MACHOCTH TpPH OOpaIieHUH ¢ NpudopaMu M TEXHHUYECCKUMH
yCTPOMCTBAMU, JJIsl COXPAHEHUS 3/I0POBbSI M COOIIOIEHUS HOPM SKOJIOTHYECKOTO
NOBEJEHUS B OKpYXKAlOUWIEH Ccpeae; MNPUBOAUTH MPUMEPBI HKOJIOTHMUECKUX
MOCNIE/ICTBUH  paOOThl  JBUTATENEW BHYTPEHHErO0 CrOpaHus, TEIUIOBBIX W
THUJIPOSJICKTPOCTAHIINIM;

® pa3nuyYaTh TPAHUIBl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, MOHHMATH
BCceoOmuMii Xxapakrep (pyHIaMEeHTATBHBIX (PHU3NYECKUX 3aKOHOB (3aKOH COXpPaHCHUS
SHEPrUM B TEIUIOBBIX MpOlleccax) U OrPaHUYEHHOCTh HCIIOJIb30BaHUS YaCTHBIX
3aKOHOB;

® HaxXOJUTh AaJCKBATHYIO TMPEIIOKEHHOW 3a7ade (PU3NUECKYI0 MOJIEIb,
paspeniath NpodsiemMy Kak Ha OCHOBE UMEIOIINXCSA 3HaHHUI O TETUIOBBIX SABJIECHUSIX C
HCMOJIb30BAHUEM MAaTEMAaTUYECKOTO ammapara, TaKk W INPU MOMOIIM METOJO0B
OLICHKH.

JJleKTpUYecKre U MATHUTHBIE SIBJICHUSA

BbINYCKHUK HAYYHUTCH:

® pacClO3HaBaTh JJEKTPOMATHUTHbBIC SIBJICHUA M OOBACHATH HAa OCHOBE
MMEIOIINXCS 3HAHUMA OCHOBHBIE CBOMCTBA WM YCIOBUS MPOTEKAHUS OATUX
SIBJICHUW: 3JICKTPU3aLHUs TEJI, B3aUMOJICHCTBUE 3apAI0B, JIEKTPUUECKUN TOK U €TO
NeucTBUs (TEMJIOBOE, XUMHUYECKOE, MArHMTHOE), B3aMMOJECHCTBHE MAarHUTOB,



AIEKTPOMArHuTHAs UHAYKIUS, TeUCTBUE MAarHUTHOTO OISl HA MPOBOJAHUK C TOKOM
U Ha JBUXKYIIYIOCS 3apSUKCHHYIO YacTHILy, NEUCTBUE DJIEKTPUYECKOrO MOJs Ha
3apsDKEHHYI0  YacTHILy, AIIEKTPOMArHUTHBIE BOJIHBI, MPSIMOJIUHEMHOE
PacIpOCTPAHEHUE CBETA, OTPAKEHUE U NPEIIOMIIEHUE CBETA, TUCIIEPCHUS CBETA.

® COCTaBIATh CXEMbI DHJIEKTPUYECKUX LENEH C TMOCIEIOBATENbHBIM U
napajjieibHbIM COEIMHEHHEM JJIEMEHTOB, pasjinyas YCJIOBHbIE O0O0OO3HAUYECHHUS
AJIEMEHTOB JJIEKTPUYECKUX LENned (MCTOYHUK TOKa, KIIIOY, PE3UCTOp, pPeocTar,
JIAMII0YKa, aMIIEPMETP, BOJILTMETD).

® ICMOJB30BaTh ONTHUYECKHE CXEMBbI ISl TOCTPOCHUS] H300pakKeHUU B
IUIOCKOM 3€pKaJie U cOOMparole JUH3E.

® OIKCHIBaTh HM3YYCHHBIE CBONCTBA TEN W JJIEKTPOMArHUTHBHIC SIBJICHUS,
UCTIONB3Ysl  (pU3MuUecKue BEJIUYUHBI: DJEKTPUUECKUW  3apsij, Cuia TOKa,
DNEKTPUUYECKOE  HANPSDKEHUE,  AJIEKTPUUYECKOE  CONPOTUBIICHHE,  YIEIbHOE
COMPOTHUBJICHHE BEIIeCTBA, padoTa »AIEKTPUYECKOrO IO, MOIIHOCTh TOKa,
(dhOoKyCHOE pacCTOSHHE U ONTHYECKasl CUJIA JIMH3bI, CKOPOCTh JIEKTPOMATrHUTHBIX
BOJIH, JUJIMHA BOJIHBI W 4YacTOTa CBeTa, NpPH ONHCAHUU BEPHO TPAKTOBATH
(bU3UYECKU CMBICT HCMOJAB3YEeMbIX BEIUYHH, WX O0O03HAYEHUS U E€IUHUIIBI
U3MEPECHUS; HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HYECKYIO BEITUYUHY
C APYTUMU BEJIMYUHAMU.

® AHAJIU3UPOBATh CBOWCTBA TEJ, AIEKTPOMArHUTHBIE SIBJICHHS U IMPOIECCHI,
UCTIONB3YyA (U3MYECKUE 3aKOHBI: 3aKOH COXpPAHEHUs DJIEKTPUUYECKOTo 3apsja,
3akoH Oma g ydacTka uenu, 3akoH /[xoyng-JIeHma, 3aKOH OpsIMOJIMHEHHOTO
pacrpoCTpaHEHUs CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH MPEIOMIICHHS CBETA; MPU
ATOM pa3finyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U €ro MaTeMaTHYEeCKOe
BBIpA)KECHUE.

® PUBOJUTH TPUMEPHI MPAKTUYECKOTO HCIOIB30BAHUS  (HUIUUIECKUX
3HAHUM O 3JIEKTPOMATHUTHBIX SIBICHUSIX

® pemiarth 3a7a4d, UCTIONB3Ys (hU3nUecKre 3aKoHbI (3akoH OMa 115 ydacTka
uenu, 3akoH Jlxoyns-JIeHua, 3aKOH MPSIMOJMHEWHOTO PACIPOCTPAHECHUSI CBETA,
3aKOH OTpPaKCHHs CBETA, 3aKOH IMPEJIOMJICHUSI CBETa) U (POPMYIIbI, CBA3BIBAIOIIIE
dusznueckre BEIMYMHBI (CHIa TOKA, DJIEKTPUUECKOE HAIMPSIKEHUE, AIEKTPUUIECKOE
CONPOTHUBIICHUE, YIEIbHOE COIMPOTUBIICHUE BEIIECTBA, PadOTa 3IEKTPUUYECKOTO
MOJII, MOIIHOCTh TOKa, (OKYCHOE pPACCTOSHHE W ONTHYECKas CHia JIWH3HI,
CKOPOCTh AJICKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETa, (OPMYIIbI
pacyeTa 3JEKTPUUECKOTO CONMPOTUBIICHUS MTPUIIOCIIEI0BATEIBHOMU NapaJlIeIbHOM
COEIMHEHUN MPOBOJIHMKOB): HAa OCHOBE aHaIM3a YCJIOBHS 3aJayd 3alUCHIBATH
KpaTKO€ YCIOBHUE, BBIICIATh (PU3NYECKHE BEIWYUHBI, 3aKOHBI W (POPMYIIHI,
HEOOXOUMBIE NIJISi €€ PEIICHUs, TPOBOAUTH PAcCUYeThl M OIEHWBATH PEATBHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PU3HMUECKON BETUYNHBI.

BbINyCKHHUK MOJYYHT BO3MOKHOCTb HAYUUTHCH:

® ICMOJB30BaTh 3HAHUSL 00 JIEKTPOMATHUTHBIX SIBIICHUSIX B MOBCEIHEBHOM
KU3HM JJi1  oOecriedyeHuss O€30MacHOCTH TpH OOpalleHud ¢ MpudopamMu U
TEXHUYECKUMU YCTPOUCTBAMHU, JJISi COXPAHEHUS 3J0POBbsl U COOJIIOJICHUS HOPM
AKOJIOTUYECKOTO MOBEJICHUS B OKPYXKAIOIIEH cpejie; MPUBOAUTD MPUMEPHI BIUSHUS



AIEKTPOMArHUTHBIX U3TyYCHUN HA KUBBIEC OPTaHU3MBI;

® pa3aMyYaTh TPAHUIBI MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, TOHHMATH
BceoOUMi  xapaktep (PyHIaMEHTaIbHBIX 3aKOHOB  (3aKOH  COXpaHEHUs
ANIEKTPUUYECKOTO 3apsiia) U OTPAHUUYECHHOCTb HMCIOJIb30BAHMSI YACTHBIX 3aKOHOB
(3akon Oma j1s yuacTtka 11enu, 3akoH Jxoynsa-Jlenua u ap.);

® UCITOJIB30BaTh TPHEMBI IMOCTPOSHUS (PU3WYECKUX Mojeliel, TMOWCKa |
(GOpMYITHPOBKH J0KA3aTEILCTB BBIABUHYTHIX THIIOTE3 M TCOPETUYCCKUX BHIBOJIOB
Ha OCHOBE SMITUPUYECKH YCTAHOBIICHHBIX (DaKTOB;

® HaxOJUTh AaJCKBATHYIO MpPEIJIOKEHHOW 3a7aue (PU3NYECKYI0 MOJIEIb,
paspemiath MpobsieMy Kak Ha OCHOBE UMEIOIIMXCS 3HAHUNU 00 3JIEKTPOMAarHUTHBIX
SBJICHUSIX C HCIIOJIh30BAaHUEM MATEMATHYCCKOTO ammapara, TaKk W MPU ITOMOIIH
METOJIOB OLICHKHU.

KBaHTOBBIE IBJIEHUS

BhInyCKHUK HAyYHTCH:

® pacIio3HaBaTh KBAHTOBBIC SIBJICHHUS U OOBACHATH HA OCHOBE MMEIOIIUXCS
3HaHUM OCHOBHBIE CBOMCTBA WJIM YCJOBHUSL TIPOTEKAHUS OTUX SIBIICHUM:
€CTEeCTBCHHAsi M WCKYCCTBEHHAs paJUOaKTUBHOCTb, O-, [- H Y-U3Iy4YCHUS,
BO3HUKHOBEHHUE JINHEWYATOIO CIIEKTPA U3JIYUYEHHUS aTOMa;

® OIMCHIBAaTh M3YYCHHBIC KBAHTOBBIC SIBJICHUS, WCIOJB3YsS (U3UIECKUE
BEJIMYMHBI: MAacCCOBOE YHCJO, 3apSJOBOE YHCIO, MEPUOJ IMOJypacnaaa, dHEPrus
(OTOHOB; TMNpHU OMUCAHUM TPABWIBHO TPAKTOBATh (PU3MUECKUN  CMBICI
UCIIOJI3YEMBIX BEJIWYMH, UX O00O03HAYEHWs] M CJAUHUIIBI H3MEPEHMs; HAXOIUTh
dbopMyIbl, CBSA3BIBAIOIIME JAaHHYK (DHU3WYECKyH0 BEJIWYHMHY C JPYTUMH
BEJIMYMHAMH, BBIUUCIIATH 3HaUYCHUE (PU3HMUECCKON BEITUYNHBI;

® AHAJIM3UPOBATH KBAHTOBBIC SIBIICHMS, WCIOIL3YsAd (U3UYCCKUE 3aKOHBI U
MOCTYJIAThl: 3aKOH COXPAHCHUS DSHEPTUH, 3aKOH COXPAHCHUSA DIICKTPHUYECKOTO
3apsia, 3aKOH COXPAHEHHS MaCCOBOIO 4YHCJA, 3aKOHOMEPHOCTH HW3JIYYEHHUS U
MOTJIOIICHUSI CBETa aTOMOM, IPU 3TOM paslinyaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U €r0 MaTEMATHYECKOE BBIPAKEHUE;

® pa3n4yaTh OCHOBHBIC MPU3HAKH IUIAHETAPHON MOJAEIN aTOMa, HYKJIOHHOMN
MOJEIIM ATOMHOTO S7Ipa;

® IIPUBOJIUTH NPUMEPHI MPOSABICHUS B MNPUPOJE U MPAKTUUYECKOTO
WCTIOJIb30BAHUS  PAJUOAKTUBHOCTH, SIJIEPHBIX MW  TEPMOSJICPHBIX PEaKIHMH,
CIIEKTPAJILHOTO aHAJIN3A.

BbIMyCKHUK MOJYYUT BO3MOKHOCTHh HAYYUTHCS

® KCIOJIb30BaTh MOJYYEHHbIE 3HAHHWS B TOBCEAHEBHOW JKH3HU IIPH
oOpamieHnn ¢ TpuUOOpaMH M TEXHUYCCKHUMH  YCTPOWCTBAMU  (CUETUYHK
WOHU3UPYIOIIUX YaCTHI], TO3UMETP), JJISI COXPAHECHHUS 3I0POBbS M COOJIOJACHUS
HOPM 3KOJIOTUYECKOTO MOBEJICHUS B OKPYXKAIOIIECH Cpelie;

® COOTHOCHTH SHEPTHIO CBSI3M aTOMHBIX sJiep ¢ 1e)EKTOM MacCChl;

® IIPUBOJUTH NPUMEPHI BIHUSHHUS PAJUOAKTHUBHBIX HW3JIYYECHHN Ha >KUBBIC
OpraHU3Mbl; IOHUMATh MPUHIUN JIEHCTBUS JTO3UMETPA W pa3jindyaTh YCIOBHS €ro
HCIIOJIb30BAHUS;



® IIOHUMATh DKOJIOTHYECKHUE npo0JIeMBl, BO3HMKAIOIINE npu
WCIIOJIb30BAaHUU ATOMHBIX 3JIEKTPOCTAHUMN, W NYTH PELIEHUS 3TUX MpoOJIeM,
IIEPCIIEKTUBBI UCIIOIB30BaHUs YIIPABIAEMOr0 TEPMOSIAEPHOTO CUHTE3A.

JIeMEHTbI ACTPOHOMHUH

BpInyCKHUK HAy4YHTCH:

® yKa3bIBaTh Ha3BaHMs IUIAHET COJHEYHOW CHCTEMBI; pa3iMdyaTh OCHOBHbBIC
MPU3HAKK CYTOYHOI'O BpalleHus 3Be3AHOro HeOa, aABwxeHus Jlynwl, ConHua u
IIJJAHET OTHOCUTENIBHO 3BE3/;

® [IOHMMATh pPAa3JIM4Msl MEXAY TEIMOLCHTPUUYECKOM M TE€OLECHTPUUYECKOU
CHUCTEMaMH MHUPA;

BhINyCKHMK MOJYYHT BO3MOKHOCTb HAYYMTBHCH

® yKa3blBaTh OOIIME CBOMCTBA W OTJIMYMS IUIAHET 3E€MHOM TpyNmbl U
IUTAHET-TUTaHTOB; MayibiX Tenl CoJaHeYyHOM cucTeMbl W OOJNIBIIKMX IJIAHET;
M0JIb30BAThCS KapTOH 3B€3/IHOr0 HEOa IPpU HAOIIOIEHUAX 3BE€3THOTO HEDa;

® pa3nuyaTh OCHOBHBIE  XapakTEPUCTHKU  3Be3n  (pa3mep,  IIBET,
TEMIIEpaTypa) COOTHOCUTD LIBET 3BE3/bl C €€ TEMIIEPATYPOil;

® pa3JINyaTh TUIOTE3bI O TPOUCXOKAECHUN COIIHEUHON CUCTEMBI.

2. Copaep:xanue kypca ¢pusuxu 10 — 11 kiaaccos.

duznyeckoe 00pa3oBaHKUE B LIKOJE JOHKHO O0ecreduTh (OpMHUPOBAHUE Y
oOydJaromuxcs MPEACTaBICHUH O HAaydHOW KapTUHE MHUpPA, O3HAKOMJICHHE
oOydaromuxcs ¢ (U3NYECKUMU U aCTPOHOMHUYECKUMU SIBICHUSMH, OCHOBHBIMHU
OPUHIMIIAMH  pabOThl MEXaHU3MOB, BBICOKOTEXHOJOTHYHBIX YCTPOUCTB U
npuOOpoOB, pPa3BUTHE KOMIIETEHIIMA B PEIICHUU HWHXXEHEPHO-TEXHUUYECKUX U
HAy4YHO-MCCIIEIOBATEIBCKUX 3a/1a4.

OcBoenue y4eOHOIro MpeaMeTa HaMpaBICHO Ha Pa3BUTHE y O0YyYaIOIIUXCS
NPE/ICTaBICHUH O CTPOEHUHU, CBOMCTBAX, 3aKOHAX CYIIECCTBOBAHUS U JIBUKCHUS
MaTepUH, HA OCBOCHHME OOYYAIOIMMHUCA OOIIMX 3aKOHOB M 3aKOHOMEPHOCTEH
NPUPOIHBIX SIBIICHUHN, CO3/IaHUE YCIOBHM s (POPMHUPOBAHUS HHTEIICKTYAIbHBIX,
TBOPUYECKHX, TPaXXIaHCKUX, KOMMYHUKAIIMOHHBIX, nH(OPMAITMOHHBIX
komneTeHu. OOyyaromiuecs:i OBJAACIOT HAayYHbBIMH METOJaMH  pEIICHUs
Pa3TUYHBIX TEOPETUYECKUX U TPAKTHYECKUX 3a]lad, YMEHHUSIMHU (POpPMYyIUPOBATH
TUMOTE3bl, KOHCTPYHUPOBATh, TNPOBOAUTH  OKCIEPUMEHTHI, OICHUBATH U
aHAIM3UPOBATH TOJTYYEHHBIE PE3yJIbTaThl, COMOCTABISATh MX C OOBEKTHBHBIMU
peaNHsIMu KU3HU.

VY4eOHbI IpeAMET CrIOCOOCTBYET (hOPMHUPOBAHHUIO Y OOYJAIOIINXCS YMEHUM
0e30macHO  WCIIOJNIB30BaTh  JlabopaTopHoe  00OpyJOBaHWE,  MPOBOJWTH
€CTECTBEHHOHAYYHbIE  HMCCJIEAOBAaHUS U  OKCIEPUMEHTHI,  AHAIU3UPOBATH
MOJIYYCHHBIE PE3YNIbTATHI, IPEACTABIATh M HAYYHO apTyMEHTHPOBATH MOJTYYCHHBIC
BEIBOJIBI.

N3yuenne npenMera B yacTd (HOPMUPOBAHUS Yy OOyYalOLIMXCS HAYYHOTO
MUPOBO33PEHUSI, OCBOCHHUS OOIIEHAY4YHBIX METOAOB (HAOJIOAEHUE, H3MEPEHUE,
AKCHEPUMEHT, MOJACIUPOBAHKE), OCBOCHUS TPAKTUUYECKOTO PUMEHEHHUSI HAyUHbBIX



3HAaHUM (DU3UKHU B KU3HU OCHOBAHO HA MEXIPEIMETHBIX CBA3SX C MPEIMETAMM:
MareMmaTuka, MHpopMaTthka, XUMHs, OUOJOTHs, reorpadusi, dKOJOTUs, OCHOBBI
0€30MaCHOCTH KU3HEAEATEIbHOCTH.

®u3nka U eCTeCTBEHHO-HAYYHbII MeTO NO3HAHUS NPUPOABI

®uznka — (QyHaameHTalbHAas Hayka o mnpupoje. OObeKTbl H3ydeHUs (UBHKH.
Hayunblii meTon mo3HaHuss Mupa. B3auMocBa3p Mexay (U3MKONH U JIpyrumMu
€CTEeCTBEHHBIMM HaykamMu. MeToabl HAyyHOTO UCCIENOBaHUA (PU3MUECKHUX
ABJICHUN. MoenupoBaHue sBJICHUN U IPOLECCOB NMpUpoabl. Dusznuecknue 3aKOHBI.
['paHuLibl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. DU3HUECKHE TEOPUU U IMPHUHIIMI
cootBeTcTBUs. M3MmepeHue ¢uznueckux BenMMYUH. llorpemHocTd u3MepeHuit
¢usznueckux BenuuuH. Ponb u mecto (QU3MKM B (POPMUPOBAHUU COBPEMEHHOMU
HAY4YHOU KapTUHBI MUPA U B IPAKTUYECKOU JESITEIIbHOCTH JIFOJIEH.

Mexanuka
Kunemarnka

Cucrema ortcueta. MarepuanbHass Touyka. Korja Teno MOXKHO CUUTATh
MarepuaibHOM TOukoW? BaxHelline KUHEMATUYECKUE XapaKTePUCTUKU —
MEpEMEIIEHUE, CKOPOCTh U YCKOpeHHe. Tpaekropus, myTb. MTHOBEHHAss CKOPOCTb.
HanpaBnenne MrHOBEHHOM  CKOPOCTH NPU  KPHUBOJIMHEMHOM  JIBHIKCHHM.
BekTopHble BenmnunHbl U UX nNpoekiuu. Kunemarnueckue ypaBHeHus. Paznuunbie
CrocoObl OMHMCaHUs MeXaHUuecKoro aBuxkeHus. OcHoBHas (mpsMas) U oOpaTHas
3agaya MexaHuku. OCHOBHbIE MOJEIU Tell U JBMXKEHUU. CIIOKEHHE CKOPOCTEH.
[loctynarensHOE ¥ BpamiatelbHOE  JBWXKEHUE  Tena.  [IpsMonuHenHOoe
paBHOMEpHOE  JABWXKEHUE. [IpsIMOIMHEWHOE PpPAaBHOYCKOPEHHOE  JIBUYKECHUE.
CKopoCTh M TNEepeMENICHUE MPU MPSMOJIUHEHHOM PaBHOYCKOPEHHOM JIBHUKECHUHU.
KpuBonuneitnoe aBumxenue. CBoOomHoe maaeHue Ted. OTHOCHUTEIBHOCTH
MEXaHUYECKOro JBWOKCHHS. JI[BukeHue Tena, OpOIICHHOTO TOJ YIJIOM K
ropu3oHTy. PaBHOMEpHOE NBUKEHHE MO OKPY>KHOCTH. OCHOBHBIE XapaKTEPUCTUKU
PaBHOMEPHOI'O JBHKEHHUS 10 OKPYXKHOCTH. YCKOPEHHUE IpU PaBHOMEPHOM
JIBUKECHUU 110 OKPYKHOCTH.

JInnamuka

3aKOH WMHEpPUUU U fABJICHUE MHEpUuu. MHepuuanbHble CUCTEMBbI OTCYETA U
nepBblii 3aKkOH Hprorona. I[IpuHumn otHocurenbHOocTHM ['anmuies. MHEpTHOCTS.
Macca. Bropou 3axkoH Heroorona. Tperuir 3akoH Herorona. Ilpunnun
cynepno3unuu cuia. Mecto denoBeka Bo Bcenmennol. ['eonienTpudueckas cucrema
Mupa. ['enmornieHTpuueckas cucrema mupa. BzaumopeiictBus u cuibl. Cuna
ynpyroctu. 3akoH ['yka. M3mepeHue cun ¢ momoinbio cuiibl ynpyroctu. Cuina,
ycKopeHue, macca. Bropon 3akoH Herotona. IIpumepsl nmpuMeHEHHS BTOPOTO
3akoHa Hprorona. Tperuit 3akoH Hprorona. IIpuMmepsl npUMEHEHHS TPETHETO
3akoHa Hprotona. 3akoH BcemupHoro tsarorenud. ['paBUTanoHHas MOCTOSIHHAS.
Cuna tsokectu. JIBHoKeHHME TIOJ JEMCTBUEM CHJI  BCEMUPHOIO TSITOTCHUS.
JIBU>KE€HHE MCKYCCTBEHHBIX CITYTHUKOB 3eMJIM M KOocMHUueckux kopabnei. [leppas
KOCMHUYECKas CKOPOCTh. Bropast kocMHuueckasi CKOpocTh. 3aKoHbI Kerepa.



Bec u HeBecomocTh. Bec mokosimierocs tena. Bec Tenma, aBMKymierocs c
yckopenueM. lleperpy3ku. Cunbl Tpenus. Cuna TpeHMs cKoJbxkeHus. Cuiia
TpeHus nokos. Cuna tpeHus kaueHus. Cuiia COpOTUBIEHUS B )KUIKOCTAX U Ta3ax.

NMmynbeec MaTepuanbHOM TOYKH M CHCTEMBI. 3aKOH COXPAHEHUS MMITYJIbCA.
PeaktuBHOe nBukeHue. Llentp macc. OcBoenue kocmoca. Mexanuueckasi padoTa.
MomHocTs. PaboTa cuil TsSKecTu, ynpyroctu M TpeHus. MexaHuuyeckasi SHeprusl.
IlorenunanbHas »Heprus. Kunetmyeckas osHeprus. MexaHuWyeckas DHEPIHs
CUCTEMBI. 3aKOH COXPAHEHHSI MEXaHUYECKOU SHEPTUH.

PaBHOBecMe MarTepualibHOW TOYKHU. YCIIOBHE PAaBHOBECUS TBEPIBIX TEIN.
IInevo u momeHT cumbl. LleHTp TskecTw TBepaoro Ttena. Buael paBHOBecHs
TBepaoro tena. Jlapinenue. JlapneHne B KUAKOCTAX U razax. 3akoH [lackans. 3akoH
Apxumena. YciaoBue IIaBaHMs TEN.

MexaHnuyeckue Ko1e0aHUA U BOJHBI

Mexannueckue KoJ1e0aHusl. CBoOo1HbBIE KoJIe0aHusl. VcnoBust
BO3HUKHOBEHHUS CBOOOIHBIX KoieOaumii. KosebarensHele cucreMnl. KnHeMaTnka
KonebarenpHoro - ABHM)KEHHS. lapMonnyeckne  KoseOaHwMs. Jlnnamuka

Koe0aTeIbHOTO  JABWKEHHS. YpaBHEHHE JBIDKCHHE TIpy3a Ha TMpYyXKHUHE.
VYpaBHeHUE JABIKEHHMsS MaTeMaTHueckoro wmasitHuka. Ilepuonbsl konebanuit
OPYKUHHOTO ¥ MAaTEMaTUYECKOro MAasTHUKOB. I[IpeBpallleHus >HEpruv mpu
kosniebanusx. Beinykaennble koyebanus. 3aTyxatomiue konedanus. Pesonanc.
Mexannueckue BOJHBL. OCHOBHBIE XapaKTEPUCTHUKUM W CBOWCTBA BOJH.
[Tonepeuynsie U MpoOIOIbHBIE BOJIHBI. BonHBI B cpene. 3ByKOBbIEe BOJIHBI. BbicoTa,
I'POMKOCTb U TEMOD 3ByKa. AKYCTHUYECKUI pe30HaHC. YIIbTPa3BYK U HH(Dpa3BYK.

MoJiekyasipHasi pU3MKA U TEPMOAMHAMHUKA
MouiekyasipHas pusnka

OCHOBHbBIE  TOJIO)KEHUSI  MOJIEKYJSIPHO-KUHETUYECKOW TEOpUH U €€
DKCIIEpUMEHTaNbHbIe  oOocHOBaHus.  OcCHOBHas  3ajada  MOJEKYJSIPHO-
KuHeTh4Yeckod Teopuu. CtpoeHue BemecTBa. Macca ©  pa3mepbl MOJIEKYIL.
KonmnuectBo BemecTBa.llocTosiHHas ABoragpo. TemioBoe JIBUKEHUE YAaCTHUIL
BemecTBa. bpoyHoBckoe nBwkenue. uddysus. BzaumopeiictBue yacTHil
BelecTBa. Moaenu CTpoeHusI Ta30B, )KUAKOCTEN U TBEPBIX TEI.

Mogens uneanbHoro raza. CTaTUCTUYECKOE OIMKMCAHUE HACAIBHOTO Trasa.
TennoBoe (TepMOAMHAMHYECKOE) paBHOBecHe. TemmepaTypa U €€ U3MEpPECHHE.
[kansl TeMnepatyp. CBolcTBa ra3oB. AOCOTIOTHAS IIKaa TeMneparyp. ['a3oBbie
3aKkOHBI. M3omporeccel. YpaBHEHHE COCTOSIHHMS ra3a. YpaBHeHue Knamelpona.
VYpaBuenne MenpaeneeBa — Kiamneiipona. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
KUHETUYECKOW Teopuu. AOCOJIOTHAs TeMmeparypa W CpeAHsiss KUHETUYEeCKas
sHeprusi Monekyn. Ckopoctu Monekyn. Cocrosinust BemiectBa. lloctosiHHas
bonbimana. [/laBnenue ra3a. YHHBEpcajdbHas ra3oBasl MOCTOsSHHas. BHyTpeHHsA
SHEprus UAEaJbHOrO ra3a.

CpaBHeHuE ra30B, )XUIKOCTeH U TBepAbIX Tea. Kpuctamnsl, amopdHbie Tena
Y )KHUJIKOCTH.



TepMmoauHamMuka.

Buytpennss sneprua. CnocoObl U3MEHEHHsI BHYTPEHHEW 3Hepruu: padbora u
teronepenada. KoaudecTBO TEIUIOTHI. YenpHas TEIJIOEMKOCTh BEILECTBA.
VYpaBHeHue TemoBoro OanaHca. 3aKOH coxpaHeHus 3Hepruu. llepBblii 3aKoH
TepMOAUHAMUKU. [IpuMeHeHre nepBoro 3aK0Ha TEPMOAUHAMUKU K U30IPOLIECCAM.
Anunabatuueckuit mporecc. HeoOpaTuMoCTh TEIIOBBIX MPOIIECCOB.

TemmoBble  asurarenu. IlpuHUOMD  JEUCTBUA  TEIUIOBOIO  JIEMCTBUSL.
XOJOAUIBHUKA U KOHIUIMOHEPBl. BTOpO 3aK0H TepMOAMHAMUKHA. BTopoy 3aKkoH
TEPMOJAVMHAMUKHU.  OJKOJIOTMYECKUM W JHEpreTuduecknuid  kpusuc. Oxpana
OKpYXKaoLIEH Cpeibl.

ArperatHble cocTOosiHMS BemecTtBa. PazoBble mnepexonasl. [lnaBinenue u
kpuctasm3anus. Mcnmapenue u konaeHcauus. Kunenwe. VYaenbHas Temiora
napooOpa3zoBanus. BraXHOCTb, HACBIIIEHHBIH M HEHACBHIIEHHBIA map. Touka
pOCHL. Y 1elbHAas TEIUIOTa IUIaBJICHHUS.

DJIeKTPOCTATHKA
JileKTPpUYECKHEe B3aUMO/IeliCTBUS.

[Ipupona »nexTpuuecTBa. IIEKTPUYECKUU 3apsi. Poib 3JeKTpuyYecKux
B3auMoeiicTBUil. J[Ba pojaa 3apsaoB. OJeKTpu3alus — Tell. Hocurtenu
AJIEKTPUYECKOTO 3apsiga. B3anmoaencTBre 3JIEKTPUUECKUX 3apsa0B. DIEKTPOCKOIL.
DJIEKTpOMETP. 3aKOH COXPAHEHHS DJIEKTPUUECKOro 3apsifa. TodeyHbIe 3apsijibl.
3akoH Kyrnona. Dnekrpuueckoe noe.

CBoiicTBa 3JIEKTPHYECKOI0 MOJIS.

HanpsbkenHocts  anekTpudeckoro  moJig.  [IpuHomnm — cynepno3unuu
BJICKTPUYECKUX TMoJier. JInHMM HanpsKeHHOCTH. [[pOBONHUKHA M TUAJNEKTPUKU B
aNeKTpocTaTHdeckoM Tmosie. [loTeHnuan 3JIeKTpOCTaTHYECKOTO MOJIE U Pa3HOCTh
noTeHuManoB. CBA3b MEXAY pa3HOCTbIO TMOTEHIIMAJIOB W HANPS)KEHHOCTHIO
ANEKTPOCTATHYECKOTO  moyst.  JudjexkTpuyeckas  MpoHHIIaeMocTh.  Pabora
KYJIOHOBCKHX CHJI. DHEpPrusi B3aUMOJEWUCTBUS TOYEUHBIX 3apsanoB. [loreHmman
ANEKTPOCTATUYECKOrO TMOJsA. Pa3HOCTh MOTEHUMANOB. DKBHUIOTECHIIMAIbHBIE
MOBEPXHOCTH. DNEKTPOEMKOCTh. KoHeHcaTOpbl. DHEPrus 3J€KTPUUECKOTO MOJIS.
[TocTOosSIHHBIN ATIEKTPUYECKUN TOK. JIEHCTBHS 3IIEKTPUUECKOTO TOKA
Cuna toka. Uctounuku Toka. CTopoHHUE CUibl. DnekTpoasuxyias cuia (IC).
3akoH Owma s OJHOPOAHOTO TMPOBOJHHMKA (y4yacTKa Ienu). 3aBUCHUMOCTD
YAEIBHOTO CONPOTHUBJIEHUS MPOBOJHUKOB U MOJYIPOBOAHUKOB OT TEMIIEPATYPHL.
CoennHeHus: MPOBOHUKOB. Pab0Ta 1 MOIIHOCTH AIEKTPUIECKOTO TOKA. TeraoBoe
JEUCTBUE JIEKTPUUECKOro Toka. 3akoH J[»koyns—Jlenna. 3akon Oma a1 MOJTHOU
nenu. 3akoH Owma qna  yyactka 1enu, coaepxamiero JJIC. Peocrar.
[Torenunometp. M3mepeHue cuiibl TOKa, HANpPSDKEHUSA. OJNEKTPUUYECKUM TOK B
METaJIaX, PaCTBOPAX M PACIUIABAX AJEKTPOJIMUTOB. DIIEKTPOIU3. DJIECKTPUUECKUUN
TOK B razax. CaMOCTOSITENIbHBIN U HECAMOCTOSITEIIBHBIN pa3psAibl. DIEKTPUUECKUAN
TOK B BakyyMme. BakyyMHbIN 11O/, DIEKTPOHHO-Iy4YeBasi TPyOKa. DIEKTPUUECKUMA
TOK B ITOJTYIIPOBOJHUKAX.



3. TemaTnyeckoe IUIAHUPOBAaHHME, B TOM YHCJIEe ¢ Y4eToM padoyeit
NPOrpaMMbl BOCIIMTAHHUSA € YKa3aHMEM KOJIHYECTBA YaCOB, OTBOAUMBIX HA
OCBOCHME KAXKA0H TeMBbI

IIpu npoBeaeHuu J1a0OPaTOPHBIX, NMPAKTHYECKHUX PadoT WM (U3MYECKOro
JKCIIEPUMEHTAa HCIOoJb3yeTcsi 00opyAoBaHne uUM(PpoBoil JadopaTopumn
TOUYKHU POCTA mno ¢pusuke RELEON c¢ gaTyumkaMu: rajbBaHOMETP,
YCKOpeHus (aKcejqepoMerp), TeMIepaTrypbl, JJEKTPHYECKOr0 TOKAa U
HANIPSIKEHWsl, MArHUTHOrO MOJsl, AaTMOC()epPHOr0 W OTHOCHTEJIbHOIO
AaBJIEeHMH, IBYXKAHAJIbHAS NPUCTABKA ocuMIorpad.

10 xaacc
Peanuzanun
Ne Copep:xanmue KoanuectB Koamyecrgo pOCTHTATEALIOO
= P n1a6opaTopu NMOTEHI[HAJIA YPOKA
n/n NMPOrpamMmmabl 0 4acoB
bIX padoT
(BuaBI U (popMmbI
NeSITeJIbHOCTH))
1 BBenenue 1 - CrocoOCTBOBATH
caMopeaTn3alvi,
2 Kunemarnka 11 2 HOBl’mfeHmO
JINYHOMN
YBEPEHHOCTH;
3 JAunamuka 11 3 pa3BHUBaTh CO3HAHUE
3HAYNMOCTHU
KOJUIEKTUBHOM
4 3aKoHBbI 8 1
paboThI JUIS
COXpaHeHusi B
MOJTyYEHHUS
MeXaHHKe )
pe3yJbTaTa;
z C 1 MPOJAEMOHCTPUPOBAT
rTaTI/lKa. - b pOTTB
uapo- " COTPYJHHYECTBA M
a’poCcTaTuKa COBMECTHOI
5 0 MKT 10 5 JIeATEIILHOCTH B
CHOBBI nporecce
BBIIOJTHEHUS
7 OcHOBBI 6 -
TBOPYECKUX
TEPMOAMHAMMK op eS
" 3aIaHHUIL;
BIOXHOBJIATE
8 HN3menenune 5 2 a
aIUXCs Ha
arperaTHbIX ydam
- pa3BUTHE
COCTOSTHHUH
KOMMYHHKa0EIbHOC
BellleCcTBAa




TH.
9 duekTpoctatu | / 1
Ka

10 IToBTOpEHUE 4

Hror 68

0

11 knace
Peanuzauum
BOCIIMTATEJIbH
Koaunuec
Koaunuecr oro
TBO
Ne Koaunue | BO MOTEHIUAJIA
Conepxanue KOHTPOJI
CTBO Jadoparo YPOKa
NMporpamMmmabl bHBIX
n/ JacoB PHBIX (BHBI u
n ador pador u (popmbi
P 3a4€TOB P
AesiTeJIbHOCTH
dueKkTpoauHAMHUKA(TIP CnocoOcTBOBa
0/10JI2KEHHUE) Th

1 9 1 1 camopeausar

IocTossHHubIH U
2
IEKTPUYECKHUI TOK HOBEIMICHIIO
DJIEKTPHYECKHUI TOK B MYHOIM
2 | cpenax 3) 2 0
p YBEPEHHOCTH;
MaruuTHoe noJe pasBUBATH
3 6 CO3HaHUE
3HAYUMOCTH
DJIeKTPOMATHUTHAS KOJIIEKTHUBHOI

4
HMHAYKI A 4 3 paboTHI JUTS
Kone0anns u BOJIHBI Oy CHIA

27 pe3ynbTaTa;

5 MexaHnuyeckue 7 3 MIPOJAEMOHCTPHU
KO0J1eOAHUSI M BOJHBI poBaTh  POJIb
JIeKTPOMATHUTHBIE COTPYTHU4CCTB

6 | konedanus u BoHbI 8 1 a 17

COBMECTHOM
3aKoHBI . JEATEIIbHOCTU

7/ | reomeTpu4ecKoi 5 2 1 B nporecce
ONTHKH BBITIOJIHCHUS
BosHoBasi onTuka

TBOPYECKHUX

8 5 2 1 paee

3aIaHui;




JJIeMeHTbI TeOPHUH BJIOXHOBJISITh
9 | orHOCHTENBHOCTH 2 ydyamuxcsa Ha
KBanToBas ¢pusuka. 18 E?)if;gﬁfma&n
1 | AcTpodusnka , EHOCTIL
0 KBanroBasi pusuka.
Crtpoenne aTtoma 5
DuU3uKa AaTOMHOI0
1 | fapa.
1 9
JJIeMeHTapHbIe
YaCTHUIBI

1 | DaeMeHTHI

2 | aCTpO(HU3UKH 4

1 | Hroro

3 68 15

4. TloypouHoe MIIAHUPOBAHUE.
10 kiacc
No Tema ypoka Kon-
/T BO
4acoB
10 kaacc

BBenenue 1

1 ‘ ®du3uKa U €CTECTBEHHO-HAYYHBIN METO]T TO3HAHUSI. 1

Mexanuka 34
Kunemartuka 11

2 Paznuunbie cmocoObl OMHMCaHMs MEXaHUYECKOTO JBM)KCHHUSI. 1

3 [Ipsmonuueiinoe  aBuxkenue. llepememenue. Panuyc-Bekrtop. | 1
PaBHOMEpHOE IPSAMOJIMHENHOE IBUKEHHE.

4 CkopocTh, KOOpAMHATA W MPOWAECHHBIM MyTh MPU paBHOMEpPHOM | 1
MPAMOJIMHENHOM  JIBUKCHUH. Kunematnueckoe  ypaBHEHHUE
PABHOMEPHOI'O JIBUKEHUSI.

5 JIBmwkenne Tena 1o  miIockoctd. CpenHsis  ckopocTh Ipu | 1
HEPaBHOMEPHOM  MPSMOJMHEWHOM  JIBUKEHUU. MTrHOBEHHas
CKOpOCTb.

6 JIBUKeHHE Tella C TIOCTOSAHHBIM yckopeHueM. Kunematmueckoe | 1
ypaBHEHHE PABHOYCKOPEHHOTO MPSIMOJIMHEWHOTO JIBUOKEHUSI.

7 JlabopaTtopnas padora Nel "lccrnenoBanue paBHOYCKOpPEHHOTO | 1
MPSMOJIMHEMHOTO ABUKECHUS .

8 CBoOoaHoe nageHue Ten. [BrkeHue Tena, OpolieHHOro noja yriom | 1
K TOPU30HTY.




9 JlabopaTopnas padora Ne2 '"lccnemoBanue nBHKeHUs Tena, |1
OpPOIIEHHOT0 TOPU30HTAIBHO".

10 OTHOCUTENBFHOCTh MEXaHUYECKOTO JIBMKEHHUSA. 3aKOH clioxkeHus | 1
ckopocTeil. KunemaTuka NBUXKEHUS MO OKPYKHOCTH.

11 Teopernueckuii 3auet no reme «Kunemaruka» 1

12 KoutpouabHast padora Nel no teme "Kunemarnka" 1
JInnamuka 11

13 Mopenb MatepuanbHOU TOUKU. 3akoH (mpuHIMN) uHepuuu. [lepsoiit | 1
3akoH HproTona. MHeprmanbHble CUCTEMBI OTCUETA.

14 WNueptHocts. Macca. Bropoii 3akon Hptotona. Tperuit 3akon |1
HproTona.

15 [Mpunuun otHocutenbHocTu ['anunes. OcHoBHas u oOpatHas 3agauu | 1
MEXaHUKH.

16 Cuna. Ilpunnun cyneprno3utiuu cui. Cuila BCeMUPHOTO TATOTeHUs. | 1
Cuia tspkectu. Cuna ynpyroctu. 3akoH ['yka.

17 JlaGopaTtopuas padora Ne3 "U3yuenue aBmwxkenuss Ttena 1o |1
OKPY>KHOCTH TIOJ] ISHCTBUEM CHUJI YIIPYTOCTH U TSKECTH"

18 JIBI>KeHME HMCKYCCTBEHHBIX CcnyTHUKOB 3emiu. IlepBas u BTOpas | 1
kocMuueckue ckopoctu. Ileperpysku. Hesecomocts. Bec tena.

19 JlaGopaTopHasi pabora Ne4 "lccnenoBanve n3MeHeHUs1 Beca Tena | 1
IIpU €r0 ABWKEHUU C YCKOpEHUEM".

20 Cuna tpenusi. COnpOTUBIICHUS NPU IBUKEHUU TENl B KUIAKOCTIX U | 1
rasax.

21 JlabopaTopHasi paGora Ne5 "V3mepenune kordduimenta tpenus | 1
CKOJIbXKEHHUS .

22 Teopernueckuii 3a4eT mo Teme «JluHaMuKa» 1

23 KonTpouabnas padora Ne2 no teme "lunamuka" 1
3aKoHBI COXpaHEeHHS B MEeXaHUKeE 8

24 Nmmynee maTepuanbHOM Touku. Jlpyras dopmynupoBka BTOporo | 1
3akoHa HproToHA.

25 NMnynbce cuctemsl Tel. 3aKOH COXPaHEHUS! UMITYJIbCA. 1

26 PeaktuBHOoe nBmkenue. PeaxkTuBHBIE aABUraread. vycmoexu B |1
OCBOEHUHU KOCMHYECKOI'0 MPOCTPAHCTBA.

27 Ilentp Macc. 1

28 PaGota cumbl. ['paduueckuit cmpicn padotel. Momraocts. KIIJ | 1
MEXaHU3Ma.

29 Mexannueckasi sHeprus. [lorenunansHas sHeprusi. Kunernueckas | 1
sHeprus. Teopema 00 M3MEHEHMM KUHETHYECKOW J3HEPruu. 3aKOH
COXpaHEHHs] MEXaHUYECKOW SHEPTrHUH.

30 N3meHeHne MexaHn4eCcKOW SHEPruu NOoJ1 IeMCTBUEM BHEIIHUX cuil. | 1

31 KonTpoabnass padora Ne3 no Teme "3akoHbl coxpaHeHus B |1
MeXaHuke"

Crartuka. 3aKoHBI THAPO- U ADPOCTATUKH. 4

32 PaBHoBecHsi MaTepuaibHON TOYKHU. YCIOBUSI paBHOBeCHUs TBEPABIX | 1




Tel. Bunabl paBHOBecus TBEPABIX Tell. LleHTp TsakecTH TBEPAOTO
Tena.

33 JlaBiaeHme B )KUIKOCTIX M razax. 3akoH Ilackas. 1

34 3akoH Apxumena. YcnoBue miaBaHus Ten. JlamuHapnoe wu |1
TypOyJ€HTHOE TEYEHUE IKUJKOCTU. YpaBHeHHE bepHyrim.
[Tonp€MHas cuna Kppuia camoseTa.

35 Teopetnueckuil 3a4eT Mo TeMe «3aKOH COXpaHEHUS B MexaHuke. | 1
CraTtuka»

MonexkyasipHas (pU3MKa U TEPMOIUHAMHMKA. 21
OCHOBBI MOJICKYJISIPHO-KMHETHYECKOH TEOPHH. 10

36 OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KMHETHYECKONH Teopuu U ux | 1
omnbITHBIE OOOcHOBaHMs. OOIME XapaKTEPUCTUKH  MOJEKYII.
Temmneparypa. WM3mepenue temmeparypbl. AOCONIOTHAs IIKaja
TEMIEPaTyp.

37 TennoBoe (TepMoauHaMHYECKOE) paBHOBecHe. Makpockonuueckue | 1
napaMeTpbl TepMOJMHAMHYECKOW cuctembl. (CBOWCTBAa Ta3oB.
Mopenb uaeanbHOro rasa.

38 ['a3oBbie 3aKOHBI. YpaBHEHUE COCTOSIHUSA HJealdbHOro rasa. |1
OcnoBHoe ypaBHeHHEe MKT.

39 Temneparypa u cpenHsas KUHETHYecKash SHeprus xaotuueckoro |1
JIBUKEHUS MOJEKYJI. BHYTpeHHssI »HEprus HAealbHOTO rasa.
N3mepeHue ckopocTeil MoJieKyJI rasa.

40 CgoiictBa xuakocreil. [loBepxHoctHoe HaTsikeHne. CMaunBaHue u | 1
HecmaunBaHue. Kamwmisipaele sBieHusa. TemioBoe pacuimpeHue
JKUJIKOCTEM.

41 CrtpoeHnue 1 cBOMCTBa TBEPIBIX Tell. AMOp(hHBIC Tea. 1

42 Jlabopatopnas padota Ne6 "M3yuenue nzorepmuyeckoro npoiecca” |1

43 JlaGopatopHast pabora Ne7 "M3ydenue ypaBHEHHsSI cOCTOsTHUS |1
haeanabHoro rasa"

44 Teopernueckuii 3auet no reme «OcHoBel MKT» 1

45 KontpoabHas paGora Ne4 mno teme "OCHOBBI MOJIEKYJSIpHO- | 1
KMHETHYEeCKOU Teopun”

OCHOBBI TEPMOJIMHAMMKH 6

46 PaGota raza B tepmonunamuke. KomudyecTBo TeruoTel. YpaBHeHue | 1
TEIUIOBOTO OanaHca.

47 IlepBblii 3akoH TepMoauHamuKH. I[lpumeHeHue mnepBoro 3akoHa | 1
TEPMOJMHAMUKH K U30Mpoieccam. AnnabaTHIeCKUi mporecc.

48 Tennoseie MammHbl. HeoOpatumocTh TemnoBbix mMamuH. [Ipuniun | 1
JNEUCTBHSI TEIJIOBOTO ABUTATENS.

49 Bropoit 3akon TtepmoauHamuku. [ukn Kapuo. Wpeanbnas |1
XOJOAWIbHAS MallMHA. JKOJOTMYECKHUE MPOOJIEMbl UCIIOIB30BAHUS
TETUTOBBIX MAIIIHH.

50 TeopeTnueckuii 3a4et no Teme «OCHOBBI TEPMOJUHAMUKN 1

ol KonTpoabHasi pabora NeS no reme "OCHOBBI TEPMOJAVHAMUKHA" 1




N3menenus arperaTHbix COCTOSIHH M BeIieCcrna.

52 Ucnapenne wu koHneHcauusd. Haceimennsiii mnap. Kunenwe | 1
KUJKocTu. BriaxkHocTh Bo3ayxa. M3MepeHne BIaKHOCTH BO3lyXa.

53 JlabopaTtopuass pabdora Ne8 '"M3mepenue orTHOCUTENnbHOU | 1
BJI&JKHOCTH BO3yXa"

54 [TnaBneHne u KpucTaIM3alys BelecTBa. 1

55 JlaGopaTtopnas  paGora N9  "Usmepenwe  Temmeparypsl |1
KpUCTAJUTM3AIMU U yJIeJIbHON TeMIepaTyphl IJIaBJICHUs BelecTra"

56 Teopernueckuii 3ayer 1o Teme «lI3MeHeHHe arperaTHbIX
COCTOSIHUH BEIIECTBAY»

57 Koutposabnasi padora Ne6 mno teme "3MeneHust arperatHsix | 1
COCTOSIHMI BellecTra'.

DJIeKTPOAUHAMHUKA 7
JJIeKTPOCTATHKA 7

58 OnexkTpudeckuid  3apan.  OnekTpusauus — Tel.  DiekTtpockom. | 1
OnekTpoMep. 3aKOH COXpaHEHHUs IIEKTpUUecKoro 3apsana. Monenb
TOYEYHOTO 3apsija.

59 3akon Kynona. Dnektpuueckoe mose. Teopuu OnuskoaeicTBus u | 1
NaIbHOACUCTBUA. [IpOBOJHUKM B  3IIEKTPOCTATHYECKOM  TOJIE.
JIMDIIeKTpUKU B DJIEKTpOCTaTHYEeCKOM moje. Judnexkrpuueckas
IPOHUIIAEMOCTb.

60 Hampsiox€aHocts anexkTpuueckoro moist. [Ipunuun cynepnosuiuu | 1
ANEKTpUUeCKuX monei. Hampsok€HHOCTh  TOYEYHOTo  3apsja.
I'padpuueckoe n300paskeHnEe PIEKTPUIECKUX MOJIEH.

61 Pabora kynmoHoBckux cwil. [loTeHIMam 3JeKTPOCTaTHUECKOTO Mot U | 1
Pa3HOCTh MOTEHIIMAIOB. DKBUTIOTEHIIMAIbHBIC TOBEPXHOCTH.

62 DnekTpuueckas EMKocTb. KoHieHcaTopbl. DHeprust dnekTpuyeckoro | 1
TOJISI.

63 JlabopaTopHas padora Nel( "M3mepeHue annexkTpuyeckoi eMKkocTu | 1
KOHJIeHcaTopa'.

64 Teopetnueckuil 3a4eT MO TeMe «DIEKTPOCTATUKA 1
IMoBTOpeHue 4

65 [ToBTOpenue 3a kypc 10 kiacca no remam "Kunematuka", 1

66 "MonexkynspHO-KUHETHYECKas Teopus’, "Inekrpocratuka' 1

5. IloypouHoe miiaHupoOBaHmMe.
11 kJacc
No Tema ypoka Kou-
/T BO
4acoB
JIeKTPOAUHAMHUKA(MPOA0JIKEHHE) 24
1 VYciioBHS CyIIECTBOBAHUS AJIEKTPUYECKOTO TOKA. 1




DIEKTPUYECKU TOK B IPOBOJHUKAX

2 3akoH OMa 1 y4acTKa Leny. 3aBUCUMOCTD CO-
MPOTHUBJICHUS OT TEMIIEPATYPhI

3 CoeauHenune NpoBOJAHUKOB

4 PaboTa 1 MOUTHOCTb 3EKTPUUECKOr0 TOKa. 3akoH J[xoys-
Jlenma(§5)

5 N3mepenue cuibl TOKa, HAMIPSYKEHUSI U COTIPOTUBIICHUS B
anekTpuyeckoi en (§ 6).

6 Onektpoaswxkymias cuna. Ucrounuku Toka (§ 7).

7 3axkon Oma 1 mosiHoOM menu (§ 8).

8 Jlabopamopnas paboma Ne 1 KUzmepenue DJ1C
Y BHYTPEHHET0 CONMPOTUBIICHUSI HICTOYHUKA TOKa>>.

9 Konmponvuas paboma Nel no teme <<IlocTosTHHBIH
BJICKTPUYECKUN TOK>D.

10 DKCrepuMEHTAJIbHbIE 000CHOBAHUS JIEKTPOHHOU MPOBOIUMOCTH
meTasioB (§ 9).

11 DJIEKTPUUYECKUM TOK B pacTBOpax M paciuiaBax
3JIEKTPOJIUTOB. 3aKOH 3JiekTposu3a (§ 10).

Jlabopamopnas paboma Ne 2 <<3rotoBieHne ralbBAHUYECKOTO
AJIEMEHTA U UCTIBITAHHUE €TO B IEUCTBUU .

12 DJNeKTprUUYeCcKuit Tok B razax (§ 11).

13 DneKTpuUecKuid TOK B Bakyyme (§ 13).

14 DJIEKTPUUYECKUM TOK B MOJYNPOBOJHUKAX (§ 14).
Jlabopamopnas paboma Ne 3 <KVccnenoBanue 3aBUCUMOCTHU CO-
IIPOTHUBJICHUS MOTYIPOBOAHUKA OT TEMIIEPATYPHI>>.

15 MarauTHble B3aUMOAEHCTBUSA. MarHuTHoe nose
TOKOB (§ 15).

16 Nunykuus marautHoro noist (§ 16).

17 JIuauu MarauTHOM UHAYKIMU (§ 17).

18 JlelicTBMEe MarHWTHOTO TOJIS1 Ha MPOBOJIHUK C TOKOM. 3aKOH AMrepa
(§ 18).

19 JIBU>KEHME 3apsyKEHHBIX YaCTHUIl B MATHUTHOM
nosie. Cuna Jlopenna (§ 19).

20 MaruauTHble cBoiicTBa BemiecTBa (§ 20).

21 Omnbrtel ®apanes. MarauTHsiit oTok (§ 21).




22 3aKOH AJIEKTPOMAarHUTHOM MHAYKIMHU. Buxpesoe 1
anekTpuyeckoe nomue (§ 22).

23 Camounaykuusi. UHAYKTUBHOCTh. DHEPrus MarHUTHOTO NoJist Toka | 1
(§ 23).

24 Koumponvuas paboma Ne2 no temam <KMarHuTHoe 1
noJsie>>, << DNEeKTpOMarHuTHasi UHIYKIHS .

KoJsie6annst u BOJIHBI 27

25 VY cnoBus BOSHHKHOBEHUS MEXaHUYCCKUX KoJieOaHmii. [[Be Momenun 1
KoJie0aTenbHbIX cucteM (§ 24).

26 Kunematuka konedarenbHoro ABumxeHus. ['apMmonnueckue 1
kojie0anus (§ 25).

27 Jluaamuka kojie0atenpbHOro ABMXKeHH (§ 26). 1
Jlabopamopnas ~ paboma Ne 4 KUccnegoBanue  kosieOaHuit
NPYXUHHOTO MasiTHUKa>.

28 [IpeBpamenne 2HEprud NOpW  TAPMOHMYECKUX  KoJjiebaHusX. | 1
3aryxatomue konebanus (§ 27). Jlabopamopnas paboma Ne
5 «HUccnenosanue kojiieOaHNl HUTSIHOIO MasITHUKA> .

29 Breinyxnennsie konebanus. Pezonanc (§ 28). 1

30 Mexannueckue BOHBI (§ 29) 1

31 Bomuer B cpenme. 3Byk (§ 30). JlabopamopHnas paboma Ne | 1
6 «<Onpezenenne CKOPOCTH 3BYKa B BO3IyXe>.

32 CBoOOHBIE AJIEKTpOMAarHuTHBIE Kosiebanus. KomedarenbHbIi 1
KoHTYp (§ 31).

33 [Iporiecchl mpu rapMOHUYECKUX KOJICOAHUAX B 1
Kosie0aTeIbHOM
KoHType (§ 32).

34 BrIHYX1€HHBIE 2IEKTPOMarHuTHBIE KOJIeOaHus. 1
Ilepemennslii Tok (§ 33).

35 PesucTop B nenu nepeMeHHOro Toka. JlelcTByromue 3HaueHus 1
CWJIbI TOKa U HanpsikeHus (§ 34)

36 TpauncdopmaTop 1
(§ 37).

37 DNEeKTpOMarHuTHbIE BOJIHEI (§ 39). 1

38 [Mpunuunsl paguocssasu u teneBunenus (§ 40). 1

39 Koumponvuas paboma Ne 3 o temam <<KMexannueckue konebanust | 1
U BOJIHBI>>, <K DNIEKTPOMArHUTHBIE KOJIEOaHUS
Y BOJIHBID).

40 3aKoH MPSMOJUHEUHOTO PACIPOCTPAHEHUS CBETa. 3aKOH OTpaxkeHus | 1

ceera (§ 41).




41 3akoH mpesnomiieHus cBeta (§ 42). 1

42 JIunzel. opmysa TOHKOU TUH3HI (§ 44). 1

43 [TocTpoenue n300pakeHnuii B TOHKUX JIMH3aX 1
(8 45).

44 I'ma3 kak ontuueckas cuctema (§ 46). 1

45 N3mepenue ckopoctu cBeTa. Jlucnepcus ceeta 1

(8 48).

46 [Mpunnun Ioiirenca (§ 49). Untepdepenius 1
BoJH (§ 50).

47 Nurepdepentus cera (§ 51). Audpaxius creta 1
(8 52). Jlabopamopnas paboma Ne 7<<VccienoBanue sBacHUMA
Wnrepdpepentun u nudpakimu ceera>>.

48 Jlaboparopnas pabora Ne 8 1
«OrnpeneneHne CKOpOCTH CBETa
B BEIIIECTBEY

49 Konmponvuas paboma Ne4 o teMmam <<3aKOHBI T€OMETPUUECKOM 1
onTukn>>,<<BoaxHoBasg ontuka>>
KBanToBasi ¢pusuka. Actpodpusuka 18

50 3aKOHBI JIEKTPOJIUHAMUKY U MIPUHITUI OTHOCUTEIHHOCTH (§ 55). 1
[locTynaTsl crienMaabHOM TEOPUH OTHOCUTEIBHOCTH (§ 56).

ol Macca, UMIyJIbC ¥ SHEPIrus B CHEIIUATIBLHON TEOPUU 1
OoTHOCUTEJIBHOCTH (§ 57).

52 PaBHOBecHOE TemioBoe uznydeHue (§ 58). 1

53 3axonbl hoTodrdpdekra (§ 59). 1

o4 Hasnenue cBeta. KopnyckymnsipHo-BoiHOBOM yanusm (§ 60). 1

95 [Inanerapuas monenb aroma (§ 61). 1

56 [Toctynater bopa. Mozaens aroma Bogopo/ia mno 1
bopy (§ 62).

Jlabopatopnas pabota Ne 9
«HaoOmronenne crIomHbIX
Y JIMHEWYATHIX CIIEKTPOBY»

57 MeTob!l perucTpanuu 3apsiKEeHHbIX YaACTHUII 1
(8 64).

58 EctecTBeHHast paanoakTUBHOCTH (§ 65). 1

59 PannoakTuBHBIE IPEeBpaIIeHNs. 3aKOH PAHOAKTUBHOTO pacraja. 1

NzoToms (§ 66).




60

HckyccTBeHHOE TIpeBpalleHne aTOMHBIX SIEp.
[IpoTOHHO-HEUTPOHHAs! MOJIENIb ATOMHOTO sjipa (§ 67).

61 SAnepHbie cuibl. DHEprus cBsi3u aTOMHBIX sijiep(§ 68). LlenHbie
SICPHBIE peaKuu. S aepHbIi peakTop
(8§ 69).

62 buonoruyeckoe neicTBre paJuoaKTUBHBIX U3ITYyYeHUH (§
70). Jlabopamopnas paboma Ne 10 <KM3mepeHune eCTeCTBEHHOTO
paanaoHHOro hoHa>>.

63 DOnemeHTapHble YacTUIIbl. DyHIaMEHTAIbHbIE
B3anmMoieicTBus (§ 72).

64 Konmponvuas paboma Ne 5 no teme <KKpanTtoBasi huzuka»

65 Conneunas cucrema (§ 73). Conuue (§ 74). 3se3as (§ 75).

66 Hama ["anaktuka (8 76). [IpocTpaHCcTBEHHO-BPEMEHHEIE MACIITAObI

HaOJTr01aeMOi

Bcenennoii (§ 78). [Ipenacrabnenus o6 spostoruu Bee-
nenHoi (§ 79).
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