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1. llosicHuTeIbHAS 3aIMCKA
Pabouas mporpamma mo ¢u3mke IS OCHOBHOHM IIKOJNBI pa3paboTaHa Ha OCHOBE
aBTopckoit mporpammbel H. C. ITypermeBoit (Pusuka. 7—9 kiaaccel : pabodast mporpaMma K
muann YMK H. C. Ilypsermesoii, H. E. BaxkeeBckoii : yuebno-meroauueckoe nocooue / H. C.
[Typerimesa. — M. : JIpoda, 2017. — 99 ¢.) 6 coomeemcmeuu.
1. ¢ TpeboBanusimu denepanbHoro l'ocymapcTBeHHOro 00pa3zoBaTEILHOTO

crangapra obmero o6pazoBanus (PI'OC OO0, M.: «IIpocsemienue», 2011 ron);

2. ¢ pexomenaauusmu [Ipumepnoii nporpammel (IIpuMepHbie mporpaMmsl 1o
yueOHbIM npenMeraM. Ousuka 7-9 knaccsl: nmpoekt. M. : Ilpocsemenue, 2011. — 48 c.
(CrangapTsl BTOPOTO MOKOJIEHUS).);

A TaKXe B COOTBETCTBUH:

1. denepanbubiii 3akoH ot 29.12.2012 Ne 273-®3 (pea. or 31.07.2020) «O06
oOpaszoBanun B Poccuiickoit @enepanum» (C U3M. U J0I., BCTYI. B CUITY C
01.09.2020).

2. Tlacnopt HaumMoHanmbHOrO npoekta «O6pazoBanue» (yTB. mpe3uauymom CoBeTa npu
[Ipesunenre P® mo crTparernyeckoMy pa3sBUTHUIO M HALMOHAIBHBIM IIPOEKTAM,

npoTokonl oT 24.12.2018 Ne 16)

3. TocymapcrBennas mnporpamma Poccuiickoii ®enepanmu  «Pa3urne
o0Opa3oBaHUs» (yTB.

[TocranoBnenuem IlpaButensctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021)
«O0 yTBepxk/IeHUH rocygapcTBeHHO mporpammsl Poccuiickoit @enepannu «Pa3Butue
00pa3zoBaHUN.

4. Tlpodeccuonanpuplii crannapt «llemaror (memaroruyeckas JAeATENBHOCTh B
JIOTIIKOJIbHOM, Ha4aJIbHOM 00111eM, OCHOBHOM O0IIIEM, CpeTHEM 00IIIeM 00pa30BaHUN),
(Bocniurarenp, yuutens)» (pea. or 16.06.2019) (Ilpuka3 MunuctepcrBa Tpyna u
coranbHOM 3amuThl P® ot 18 oxTsaops 2013 1. Ne 544H, ¢ HW3MEHEHUSIMH,
BHECEHHBIMU NPUKa30M MuHHcTepcTBa Tpyaa U cousamutel PO ot 25.12.2014 Ne
11155 1 ot 5.08.2016 1. Ne 422H).

5. ®enepanbHBI TOCyNapCTBEHHBIH 00pa3oBaTeIbHbIM CTaHIAPT CPEeIHEro OoOIIero
obOpazoBanus (yTB. mpukazoM MuHucTepcTBa 0oOpa3oBaHMsl U Hayku Poccuiickoi
®eneparun ot 17.05.2012 Ne 413) (pen. 11.12.2020).

6. Meroauyeckie pEKOMEHIAIMM IO CO3MAaHWI0 W (YHKIMOHHPOBAHUIO B
00111€00pa30BaTEIbHBIX OpPraHU3alMIX, PACIOIIOKEHHBIX B CEIbCKOH MECTHOCTH U
MaJlbIX TOpoJax, LIEHTPOB O00pa30BaHUs €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOM
HanpasieHHocTell («Touka pocray) (YTBepKIeHbI pacnopsbkeHHeM MuHUCTepCTBa
npocseiienus Poccuiickoit ®enepanuu ot 12 staBaps 2021 1. Ne P-6)

7. O6opynoBanue nenrpa «Touka Pocra"

B yuebnom miane MBOY «Komcomonbckass COILL» Ha u3ydenue npeamera «Dusuxar
OTBOJIUTCSI CIIEYIOIIEE KOJIUUECTBO YaCOB!

Knacc Kon-60 uacoe 6 neoenio Kon-60 Bcezo uacos
p—— p—— yueonwvlx Hedenvb | 3ayueoOHwlii 200
4acTh y4eOHOTo hopmupyemas
IJ1aHa Y4aCTHUKaMH1

00Opa30BaTENLHOTO

mporecca).
7 xjaacc 2 1 34 102
8 kiace 2 1 34 102
9 kmace 3 34 102




2. Ilnanupyemble pe3yJibTAThI OCBOEHUsSI y4eOHOro mpeamera «Du3nka»
JInYHOCTHBIMM pe3yabTaTamMu 00y4deHus pu3uke B 7-9 Kiaccax sBISIIOTCS:

e chopMHpOBAaHHOCTH TIO3HABATEIBHBIX HHTEPECOB, HWHTCIUICKTYalbHBIX H
TBOPYECKUX CIIOCOOHOCTEN yUaluxcs;

e yO0eXJACHHOCTh B BO3MOXKHOCTM TIIO3HAaHUS MPHUPOJLI, B HEOOXOAUMOCTU
Pa3yMHOT'O UCIIOJIb30BaHUS JOCTH)KEHUN HAYKH U TEXHOJOTHUH I TaJbHEUIIIETO
pa3BUTHS YEJIOBEUYECKOro OOIIECTBa, YBaXXCHHE K TBOpPILAM HAYKH UM TEXHUKH,
OTHONICHHE K (PU3UKE KaK AIEMEHTY O0IIEeUYeIIOBEYCCKOM KYIbTYPHI;

®  CaMOCTOATEIbHOCTH B IPHOOPETEHNU HOBBIX 3HAHUM U IPAKTUUYECKUX YMEHHIA;

® TOTOBHOCTHh K BBIOOPY JKM3HEHHOTO ITYTH B COOTBETCTBUU C COOCTBEHHBIMU
WHTEpPECaMu U BO3MOXKHOCTSIMU;

e MOTHBaLUA OOpPa30BATEIbLHOM  JEATENILHOCTH  IIKOJbHUKOB Ha  OCHOBE
JMYHOCTHO OPUEHTHUPOBAHHOTO MOAX0/1a;

e (GopMHPOBAHKE IEHHOCTHBIX OTHOIICHUM JIPYT K APYTY, YUUTEIIO,
aBTOpaM OTKPBITHI U U300peTeHUH, pe3yabTaTaM 00yUueHUsl.

MertanpeaMeTHbIMH pe3yJibTaTaMu 00ydeHus pusmke B 7-9 kitaccax SBISIOTCA:

® OBJIAJICHUE HABBIKAMHU CaAMOCTOSITEJIBHOTO TPUOOPETEHUS HOBBIX 3HAHUM,
OpraHu3aly y4eOHOU JesATEIbHOCTH, IIOCTAHOBKM LI€JieH, IUIAaHUPOBAHUSA,
CaMOKOHTPOJISI M OLEHKH pPE3ylbTaTOB CBOEU JESATENbHOCTH, YMEHHUSIMH
MPEABUACTH BOZMOKHBIC PE3YJIbTAThl CBOUX JCUCTBHUIA;

® [IOHUMaHHUE Pa3IMUYUNd MEKIYy HCXOAHBIMH (aKTaMU W THIIOTE3aMHU JUISI HUX
00BSCHEHUS, TEOPETUUECKHUMH MOJICISIMU U PEalbHBIMU 00bEKTaMHU, OBIIA/ICHHE
VHUBEPCATHHBIMH ~ YYEOHBIMU JCHCTBUAMH Ha TMpUMEpax THUINOTEe3 A
00BSICHEHUS U3BECTHBIX (DAaKTOB M SKCIIEPUMEHTAIHHON MMPOBEPKHU BBIJBUTAEMBIX
TUIOTE3, Pa3pabOTKH TEOPETUIECKUX MOJIETIEH MPOIIECCOB WU SBIICHUI;

* ¢opMupoBaHHE YMEHHH BOCIPUHUMATh, MepepadaThiBaTh U MPEAbSIBIATH
MH(pOpMaLIMI0O B CJIOBECHOM, OOpa3HOW, CHUMBOJIMYECKOM Qopmax, aHaIU3HPOBATh MU
nepepabaTbIBaTh MOJYYCHHYI0 HHPOPMAIIMIO B COOTBETCTBUU C MOCTABICHHBIMU 3a/1a4aMH,
BBIICNIATH OCHOBHOE COJIEpKaHUE MPOYUTAHHOTO TEKCTAa, HAaXOAUTh B HEM OTBETHl Ha
MIOCTaBJIEHHBIE BOIIPOCHI U U3JIaraTh €ro;

* TpHUOOpEeTEeHHE OMbITa CAMOCTOATEIHLHOTO MOKCKA, aHAIN3a U 0TOopa MH(pOpMaIUK
C HCIIOJIb30BAHUEM Pa3NUYHBIX MCTOYHHKOB U HOBBIX MH(DOPMAIIMOHHBIX TEXHOJOTHH IS
pelieHus MO3HaBaTeNIbHBIX 33]1a4;

* Pa3BUTHE MOHOJIOTHYECKOM U TUATOTHYECKOM Peur, YMEHUS BhIPaXKaTh CBOM MBICIIH,

CIIOCOOHOCTH  BBICTYIIMBATh COOECeIHWKA, TOHUMATh €ro TOYKY 3pEHHS,

MPU3HABaTh TMPABO
JIPYToro YejJoBeKa Ha MHOE MHEHUE;

* OCBOGHME NPUEMOB JEHCTBUM B HECTAHJAPTHBIX CUTYyalUsX, OBJAJICHUE
ABPUCTUUYCCKUMH METOJAMU PEIICHUsI POOIIeM;

* ¢popMupoBaHUe yMEHUN paboTaTh B TPyNIE C BBIMOJHEHUEM Pa3TUIHBIX
COITMABHBIX POJIEH, TPEJACTaBISATh W OTCTAWBAaTh CBOU B3TJIANBI M YOSXKICHHS, BECTH
JUCKYCCHIO.

PeryasituBubie YY /I

1. VYmMeHue caMOCTOATENBHO OMpeneisITh Ienu OOyd4eHHs, CTaBUTh U
dbopMyIupOBaTh HOBBIC 3aJaud B y4€0€ M TO3HABATEIHHOW NEATEIbHOCTH, Pa3BUBAThH
MOTHUBBI U1 HHTEPECHI CBOEH MO3HABATEIBHOMN JESITEIIbHOCTH.

OOyJaromuiicss CMOXKET:

* AaHAIM3MPOBATH CYILECTBYIOLIME M IUIAHUPOBATh Oyayiue oOpa3oBaTeiIbHbIC
pe3yibTaThI,

* WACHTU(PUITUPOBATH COOCTBEHHBIE MPOOJIEMBI M ONIPEACIIATH MIABHYIO MPOOJIEmMYy;

* BBIIBUTATh  BEPCHUHM  pEIICHHs  MpOOJIeMBbI,  (OPMYIHPOBATh  THUIIOTE3HI,



MPEIBOCXUIATH KOHEUHBIN pe3ysbTaT;

* CTaBUTh LEJNb JCATEIBHOCTH HA OCHOBE OIpenes€éHHOW TpoOieMbl U
CYIIECTBYIOIIUX BO3MOXHOCTEH;

* popmynupoBaTh yueOHBIE 3aJaud KakK IIard JOCTH)KCHMSI IOCTABJIICHHOM 1enu

NesITeTIbHOCTH;

* 000CHOBBIBATH II€JIEBBIC OPHEHTUPBHI U TMPUOPUTETHI CCHUIKAMH Ha LIEHHOCTH,
yKa3bIBas 1 00OCHOBBIBAS JIOTHYECKYIO ITOCIIEAOBATEILHOCTD IIATr0B.

2. YMeHHe caMOCTOSTENbHO IUIAHUPOBATh IYTH JIOCTHXKEHUS IIeJIel, B TOM YHCIIe
aJbTEPHATHBHBIC, OCO3HAHHO BHIOMpPATh Hambonee >S(PPEeKTHBHBIE CMOCOOBI PEIICHHS
y4eOHBIX U MO3HABATEIbHBIX 33/1a4.

OO0yuaroImuiicsi CMOXKET:

* ompenensaTh HeoOxomumoe(ble) JEUCTBUE(S) B COOTBETCTBMHM C YYeOHOH U
MO3HABATENILHON 33]a4aMU M COCTABJIATH aJITOPUTM €ro(HX) BBIIOJIHEHUS;

* 000CHOBBIBATh M OCYIIECTBISTH BBIOOp Hambosee 3(¢eKTUBHBIX

croco00B pelieHus y4eOHbIX U TT03HABATEeIbHBIX 3a7a4;

* OIpEAENsATh/HAXOIUTh, B TOM UYWCJE U3 MPEATOKEHHBIX BAapUAHTOB, YCIOBHUS IS
BBITMIOJTHEHMS Y4eOHOM 1 MO3HABATEIbHOM 3a1a4;

* BBICTpanBaTh >KU3HEHHBIC IJIaHBI HA KPAaTKOCPOUHOE Oyaylee (3asBIsATh IEIEBbIE
OpUEHTHUPBI, CTaBUThb aJeKBaTHbIE WM 3aJaud W TMpeiaraTth ACHCTBUS, YKaszblBas U
000CHOBBIBAS! JIOTHYECKYIO TIOCIIEI0BATEILHOCTD IIATOB);

* BEIOMPATH U3 MIPEIOKEHHBIX BAPHAHTOB U CAMOCTOSITEIILHO HCKATh

CpeacTBa/pecypchl sl pelIeHHs 3a1a4u/OCTUKCHHUS 1IeTIH;

* COCTABJISATH IUJIAH PeIIeHUs IPOOIeMbI (BBIMOIHEHUS TPOEKTA, IPOBEACHHUS

HCCIIETOBAHUS);

* ONpENEeNSTh MOTEHINAIBHBIE 3aTPYJHEHUS IPY PEIICHUU YIeOHOU U
MIO03HABATEBHOM 3a/1a4i ¥ HAXOAUTh CPEJICTBA JIJISl UX YCTPAHCHUS;

* OIUCBIBATH CBOM OMBIT, O(hOPMIISisl €T0 TS Iepeiaul PYTUM JIFOIIM B BUTIE

TEXHOJIOTUH pelIeHHs MPaKTUUECKUX 3ajlayu ONpeesIEHHOTO Kilacca;

* INIAHUPOBAaTh M KOPPEKTUPOBATH CBOIO HWHAMBUAYAIbHYIO 00pa30BaTENbHYIO

TPaeKTOPHUIO.

3. YMeHHe COOTHOCHTH CBOM JICHCTBHS C IUIAHUPYEMBIMH PE3YJIbTaTaMH,
OCYILECTBIISATh KOHTPOJb CBOCH JEATENbHOCTH B TpOLECcCe JOCTHKEHUS pe3yibTara,
ONpEAeNATh CIOCOOBl JEHCTBUH B paMKax MpeJIOKEHHBIX YCIOBUM M TpeOoBaHUM,
KOPPEKTUPOBATh CBOU JICUCTBUS B

COOTBETCTBHUH C U3MEHsItoNIelcs cuTyanueil. O0yJarouuiicss CMOXeT:

* OMpenesaTh COBMECTHO C MIEAaroroM U CBEPCTHUKAMU KPUTEPUU TIAHUPYEMBIX
pe3yIbTaTOB U KPUTEPHU OLIEHKU CBOEH YUeOHOM JeATEIbHOCTH;

* CHUCTEMaTH3UpOBaTh (B TOM 4YHUCIIE BHIOMpATh MPUOPUTETHBIE) KPUTEPUU
TUTAHUPYEMBIX PE3YJIbTATOB U OIEHKH CBOCH NEesITeThHOCTH;

* oTOUpaTh MHCTPYMEHTHI JJISl OIEHUBAHUS CBOEH NEATEILHOCTH, OCYIECTBISATH
CaMOKOHTPOJIb CBOCH JESITELHOCTH B PaMKaX MPEAI0KEHHBIX YCIOBUN U TPpeOOBaHMIA;

* OIICHUBATh CBOIO JICSATEIHLHOCTD, APTYMEHTHUPYS IPUIHHBI JOCTHKEHHS

WJIA OTCYTCTBHS TUTAHUPYEMOTO Pe3yIIbTaTa;

* HaXOJIUTh JIOCTATOYHBIE CPEJICTBA /IJIsl BBIMOJTHEHUS YUeOHBIX NEHCTBUH B

W3MEHSIIOIICHCS CUTYaIlUU W/WIIH TIPH OTCYTCTBUU TIAHUPYEMOTO

pe3yibTara;

* paboTasi o CBOEeMY IIIaHy, BHOCUTHh KOPPEKTUBBI B TEKYIIYIO AESITETLHOCTh Ha

OCHOBE

aHaJIM3a MU3MEHEHWM CUTyalluH ISl TIOJY4YeHHs 3alUIaHMPOBAHHBIX XapaKTEPUCTHUK
MIPOYKTa/pe3ynbTara;

* YCTAHABIUBATh CBSA3b MEXIY IIOJIYYCHHBIMH XapaKTePUCTUKAMHM TPOJIYKTa U
XapaKTePUCTUKAMU TPOIIecca EATEIHPHOCTH U 1O 3aBEPIICHUU JIEATEIBHOCTH IMpEAJiararh



M3MEHEHUE XapaKTepUCTUK TIpolecca s TOJIYYeHUs YIYYIIEHHBIX XapaKTePUCTUK
[IPOAYKTA,

* CBEpATh CBOW JIEHCTBHSI C IENbI0O M TPU HEOOXOJUMOCTH HCIPABISATH ONIMOKH

CaMOCTOSTEIIBHO.

4. YMeHHue OIeHUBATh MPAaBUILHOCTH BBIMOJHEHUS y4e€OHOW 3ajaud, COOCTBEHHBIC
BO3MOKHOCTH €€ pelieHusI.

OO0yuaromuiicsi CMOXKET:

* ONPEILISITh KPUTEPHUH MTPABUIILHOCTH (KOPPEKTHOCTH) BBIMTOJTHEHUS yUeOHOH 3a1a4u;

* AHAJIM3UPOBaTh M OOOCHOBHIBATH INPUMEHEHHE COOTBETCTBYIOILEIO
UHCTPYMEHTApHsI JJIsl BBIOJHEHUs y4eOHOU 3a1au;

* CBOOOJJHO I10JIb30BAThCSl BEIPAOOTAaHHBIMU KPUTEPUSMHU OLIEHKHU U CAMOOLIEHKH,

HCXO0/1s U3 1eJIU U UMEIOIIUXCSI CPEICTB, Pa3iinyas pe3ynbTaT U cocoObl JeicTBUM;

* OLIEHUBATh MPOJYKT CBOEH AEATEIIbHOCTH 110 33aHHBIM H/UIIM CAaMOCTOSITEIbHO
onpeaeNEHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEJIBIO JESTEIbHOCTH;

* 000CHOBBIBATH JIOCTUKHMOCTD L€JIM BBIOPAaHHBIM CIIOCOOOM Ha OCHOBE

OLIEHKU CBOMX BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

* (puKkcHpOBaTH U AHATTM3UPOBATh JUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX

pE3yIbTATOB.

5. Bnanenue ocHOBaMH CaMOKOHTPOJIS, CAMOOLICHKH, NPUHATUS PELICHUNH U
OCYILECTBIJICHHsS] OCO3HAHHOI'O BbIOOpa B yueOHOM 1 NI03HABATEIIbLHON AEATEIbHOCTH.

OOy4Jaromuiicss CMOXET:

* HAOIOATh ¥ AHATTM3UPOBATH COOCTBEHHYIO YU€OHYIO M IO3HABATEIBHYIO

JESITENIbHOCTD U AESITEIbHOCTD APYTUX 00yYaroIUXcs B IPOLECCE B3aUMOIIPOBEPKH;

* COOTHOCHUTb pealIbHbIE U IJIAHUPYEMbIE Pe3YNbTaThl UHAUBUAYAIbHON

o0pa30BaTeNbHOM IeATENbHOCTH U JIEJIaTh BBIBOJIBI;

* IPUHUMATh pElICHUE B yYeOHOM CUTYallMl U HECTH 3a HETO OTBETCTBEHHOCTD;

* CaMOCTOSITEJIbHO ONPENENSITh IPUUMHBI CBOETO yCIeXa WM HeycrnexXa U HaXOJUTh
CIOCOOBI BBIX0/1a U3 CUTYAllUU HEyCIIexa,

* PETPOCIEKTUBHO OIpPENEATh, KAKHE JEHCTBUS M0 PEIICHUI0 yYeOHOM 3a/1auul WU
napamMeTpsl 3THX JACUCTBUII NpUBENNM K IOJYYEHHIO HMEIOLIerocs MpoAyKTa y4ueOHOM
JESTEIILHOCTH;

* IGMOHCTPUPOBATh MPUEMBI PErYISALUU MCUXO(DU3NOIOTHUYECKUX/IMOIIMOHATBHBIX
COCTOSTHUM sl JOCTHKEeHMsT d(dekra ycrnokoeHus (YCTpaHEHHsS SMOIMOHAIbHOU
HanpsOKEHHOCTH), A(¢eKTa BOCCTAHOBICHMUs (OCIa0JIEHUS TPOSBICHUNA YTOMIICHHS),
a¢dekTa akTUBU3AIMH (TOBBILICHUS IICUXO(QHU3UOIOTHYECKON PEAKTUBHOCTH).

ITo3naBareiibHbie YY /I

OOyuaronuiics  MOJYYUT  BO3MOXKHOCTH s (OPMHUPOBAHUS  CIEAYIOIIUX

MMO3HaBaTeNbHBIX Y'Y /.

1. VYmMeHue onpeaensTh MOHATHS, CO3/1aBaTh 000OIICHNMS, yCTaHABINBATH AaHAJIOTHUH,
KJaccu(UIUpPOBaTh, CaMOCTOATENbHO  BBIOMPAaTh  OCHOBAaHHS M KPUTEPHUM  JUJIS
KJIacCU(UKALlMY, yCTAaHABIMBATh IMPUUYMHHO-CIIEJCTBEHHbIE CBSI3H, CTPOUTH JIOTUYECKOE
paccykeHue, yMo3akilioueHHe (MHAYKTHBHOE, JEAYKTUBHOE, 1O aHAJIOTUH) U JenaTh
BBIBO/IBI.

OO0yuaromuiicsi CMOXKET:

* 1oA0MpaTh CI0BA, COMOAYUHEHHBIE KIIIOUEBOMY CJIOBY, OIIPEIEISIOIINE

€ro MpPU3HAKU U CBOMCTBA;

* BBICTPAMBATh JIOTHYECKYIO LIETIOYKY, COCTOSALIYIO U3 KJIIOUEBOTO CJIOBA U

COIOTYMHEHHBIX EMY CIIOB;

* BBIIEJISATH OOIIMI IPU3HAK JIBYX WM HECKOJIBKUX NPEIMETOB WU SIBICHUH 1

OOBACHATH UX CXOICTBO;

* 00BEINHATH IPEIMETHI U SIBJICHUS B IPYIIIBI IO ONPeeNEHHBIM



MpU3HAKaM, CPaBHUBATh, KJIacCU(UIIMPOBATh U 00001aTh (PaKTHI U

SIBJICHUS;

* BBIJICJIATD SIBJICHUE U3 OOILEro psAsia IPYTUX SBICHHIA;

* OIIpeNIeATh 00CTOSATENLCTBA, KOTOPbIE MPEAIIECTBOBAIA BOZHUKHOBEHHUIO CBS3H

MEXTY

SIBIIGHUSIMU, M3 3TUX OOCTOSITENICTB BBIAEIATH OMpPENEISIONINE, CIOCOOHBIE OBbITH
NPUYMHON JTAHHOTO SIBJICHUS, BBIABIIATH IPUUUHBI U CJIECICTBUS SBJICHHUIA,

* CTPOUTH pacCyXJIeHHE OT OOIIUMX 3aKOHOMEPHOCTEW K YAcCTHBIM SIBICHUSM H
OT YaCTHBIX SIBJICHUM K OOIIMM 3aKOHOMEPHOCTSIM;

* CTPOUTH PACCYKJIEHUE Ha OCHOBE CPAaBHEHUS IIPEIMETOB U SIBJICHU,

BBIIEJISIS TIPU ATOM OOLIHME IPU3HAKY;

* M3JIaraTh MOJIYYEHHYIO HH(POPMALIUIO, HHTEPIIPETUPYS €€ B KOHTEKCTE perIaeMoi

3aJauu;

* CaMOCTOSITENIbHO YKa3blBaThb Ha HH(OpPMAaLNIO, HYXKIAOIIYIOCS B IMPOBEPKE,
npeniaraTh U NPUMEHSTH CIIOCO0 MPOBEPKHU JOCTOBEPHOCTH MH(POpMAIUY;

* BepOaIM30BaTh YMOLIMOHAIILHOE BIIEYaTIIEHUE, OKa3aHHOE Ha HEr0 HCTOUHUKOM,;

* OOBSICHATH SIBJICHUS, TPOLIECCHI, CBS3M M OTHOIICHUS, BBIBISIEMBIE B XOJ€
MO3HABATEIIbHON M HMCCIEAOBATENbCKON JeATeIbHOCTH (TPUBOIAUTH OOBSICHEHHE C
U3MEHEHHUEM (OPMBI TIPEACTABICHUS; OOBICHSITD, ICTATH3UPYS WU 00001ast; OOBSICHATH C
3aJJaHHOM TOYKH 3pEHUs);

* BBISIBIISITh M Ha3bIBaThb MPUYHMHBI COOBITHSA, SBIEHUS, B TOM 4YHCIIE

BO3MOXXHbIE/HAaNOOIee BEPOATHBIE HPUYUHBI, BO3MOXKHBIE IOCIEACTBUS

3aJIaHHOM MTPUYKHBI, CAMOCTOSITEIILHO

OCYILECTBIISAS MPUUUHHO-CIIEJICTBEHHBIN aHAIN3;

* JIeNIaTh BBIBOJ] HA OCHOBE KPUTUYECKOTO aHAIN3a PAa3HBIX TOYEK 3PSHHUS,

MOJITBEPXK/1aTh BBIBOJI COOCTBEHHOW apryMeHTalueil Uil caMOCTOSITEIbHO

MOJTyYCHHBIMH JaHHBIMH.

2. YMeHue co3aBarh, IPUMEHSTh U IPe0OPa30BhIBATh 3HAKH U CHMBOJIBI, MOJICIN U
CXEMBI IJIsl pelleHus y4eOHBIX U MO3HABAaTeIbHBIX 33/1a4.

OO0yuaromuiicsi CMOXKET:

* 0003Ha4YaTh CUMBOJIOM U 3HAKOM IPEIMET H/UIH SBJICHUE;

* ONpenAeNiATh JOIMYECKHe CBSI3U MEXAY MpeIMeTaMy W/WIN SBICHUSIMH,
0003HauaTh JaHHBIE JOTMYECKHE CBS3U C IOMOIIbIO 3HAKOB B CXEME;

* co3/laBaTh a0CTPAKTHBINA WM pealibHBIN 00pa3 mpeaMeTa U/Uilu SIBJICHUS;

* CTPOUTH MOJIENIb/CXeMY Ha OCHOBE YCJIOBHUH 3a/1a4M U/WIIK CIIoco0a e€ peleHus;

* co3maBaTh BepOalbHBIC, BENICCTBEHHbIE M WH(MOPMAIMOHHBIE MOJCIH C
BBIJICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK O0OBEKTa I ONpeNieNIeHus crocoda perieHus
3a/1a4i B COOTBETCTBUU C CUTYyaIUEH;

* TpeoOpa30BEIBATE MOJIENN C LENBIO BBISBICHUS OOIMX 3aKOHOB, OIMPEIEIISIONIINX
JAHHYIO TIPEIMETHYIO 00J1aCTh;

* IEPEBOJIUTH CIIOXKHYIO MO COCTaBY (MHOTOACHEKTHYI0) HH(OPMALIUIO U3

rpaduueckoro win (GopMaaTu30BaHHOTO (CUMBOJIBHOIO) MPEJCTABICHUS B

TEKCTOBOE U Ha00OPOT;

* CTPOHUTH CXEMY, allTOPUTM JCHCTBHS, UCIPABIATH WM BOCCTAHABIMBATH
HEHM3BECTHBIM paHee aJroOpuTM Ha OCHOBE MMEIOIIErocs 3HaHUsA 00 00bEKTe, K KOTOPOMY
pUMEHSIETCS

AITOPHUTM;

* CTPOUTH J0Ka3aTeNIbCTBO: MPSMOE, KOCBEHHOE, OT IPOTHUBHOTO;

* aHATM3UPOBATH/PeICKCUPOBATH OIBIT Pa3pabOTKU U peau3allui y4eOHOTO MPOCKTa,

UCCIIeIOBaHMsI (TEOPETHUYECKOr0, SMIHPUYECKOT0) HAa OCHOBE IMPEATIOKEHHON
npoOJeMHOI CUTYyaluu, IOCTABICHHOM 1€ W/WIIN 33aHHBIX KPUTEPUEB OLICHKU



MIPOIYKTa/pe3ynbTara.
3. CmeiciioBoe uTeHue. O0yUYaronuiicss CMOXKET:
* HAXOJIUTh B TEKCTE TpeOyemyro nH(OpMaIHio (B COOTBETCTBUU C IEISIMHA CBOCH
JESTEIILHOCTH);
* OPHEHTHUPOBATHCS B COJIEPIKAHUU TEKCTA, IOHUMATh LIEJIOCTHBIM CMBICIT TEKCTa,
CIPYKTYPHUPOBATh TEKCT;
* YCTaHaBJIMBATh B3aMMOCBS3b OMMCAHHBIX B TEKCTE COOBITUH, SIBIICHUH, IPOLIECCOB;
* PE3IOMHUPOBATh INIABHYIO UJEH0 TEKCTA;
* KPUTUYECKU OLIEHUBATH COJICpKaHUE U (hOPMY TEKCTa.
4. @®opMHpOBaHHME U pPa3BUTHE SKOJIOTMYECKOrO MBIIUICHUS, YMEHHE
PUMEHSTh ero B
MI03HABATEIBbHOM, KOMMYHUKATUBHOM, COIIMAJILHOM MPAKTHKE U MPO(HeCCHOHATEHON
OpHUEHTALUH.
OOy4Jaromuiicss CMOXET:
* OIIpPENEIATh CBOE OTHOILIEHUE K IPUPOJHON CPEE;
* AaHAJTM3UPOBATH BIUSHUE YKOJIOTHICCKHX (PaKTOPOB HA CPEIly OOUTAHUS KUBBIX
OpraHu3MOB;
* IIPOBOJUTH MIPUYMHHBIN 1 BEPOSTHOCTHBIM aHATU3 SKOJIOTUYECKUX CUTYaIUM;
* MPOTHO3UPOBATH M3MEHEHUS CHTYAIlMH NPH CMEHE JCWCTBUS OJHOTO (aKTopa
Ha JIeHCTBUE APYroro Gakropa;
* pacCIpOCTPAHSITH IKOJIOTHUECKUE 3HAHUS U Y4aCTBOBATh B IMPAKTUUYECKUX JeIax
[0 3allUTEe OKPYXKAIOUIeH cpeabl;
* BBIpa)KaTh CBOE OTHOIIICHUE K IPUPOJIE Yepe3 PUCYHKH, COUNHEHUS,
MOJIEJIH, TTPOECKTHBIE PAOOTHI.
5. Pa3BuTHe MOTHBAIMH K OBIIAICHUIO KYJIbTYPOU aKTUBHOT'O UCTIOIB30BaAHUS
CJIOBapeu U Jpyrux MOUCKOBBIX CUCTEM.
OOy4Jaromuiicss CMOXET:
* OIpeIesTh HEOOXOIUMBbIE KITFOUEBbIe MOMCKOBBIE CIIOBA H 3aMPOCHI;
* OCYHIECTBIISTH B3aUMOJICHCTBHE C JIEKTPOHHBIMU TTOMCKOBBIMU CUCTEMaMH,
CIIOBapsIMU;
* ¢dopMUpOBaTH MHOKECTBEHHYIO BBHIOOPKY W3 MOUCKOBBIX HCTOYHHUKOB JIS
00BEKTUBH3AINH PE3YIHTATOB IMMOUCKA;
* COOTHOCHUTH MOJYYEHHBIE PE3YyIbTaThl IOMCKA CO CBOEH JEATEIbHOCTBIO.
Kommynukarusubie YY/{
1. YMeHne opraHu30BbIBaTh y4€OHOE COTPYIHUYECTBO U COBMECTHYIO AESITENLHOCTD
C YUUTEJIEM B CBEPCTHUKAMU; pad0TAaTh MHAWBHUIYAIHHO U B TPYIINE: HAXOAUTH 00IIee
pelieHue u

paspemiaTth KOH(JIMKTHI Ha OCHOBE COTJIACOBAHMS TMO3HMIIMN W Y4ETa WHTEPECOB;
dbopMyIUpOBaTh, APTYMEHTUPOBATHh U OTCTANBATH CBOE MHEHHE.

OO0yuaromuiicsi CMOXKET:

* ONPEEISITH BO3MOXKHBIE POJIM B COBMECTHOM JI€ATEIHHOCTH;

* UTPaTh OMPEIECIEHHYIO POJIh B COBMECTHOM JIEATEIIBHOCTH;

* IPUHUMATh TO3UIINI0 COOECeTHNKA, MOHNUMAsI TTO3UIIMIO0 JPYTOTo, pa3Iuvarh B €ro
peun: MHEHHE (TOYKY 3peHUs), JOKa3aTebCTBO (ApTyMEHTHI), (PaKThl; THIIOTE3bI, AaKCHUOMBI,
TEOPHH;

* ONpeneNaTh CBOM JACUCTBUA U ACHCTBUS MapTHEPA, KOTOPbIE CLIOCOOCTBOBAIH MU
MPETSITCTBOBAIN NMPOTYKTUBHOW KOMMYHHKAIIUH;

* CTPOUTH T[IO3UTUBHBIC OTHOIIEHUS B TMpolecce Y4eOHOW U T03HABATEIHHOM

NESITeNIbHOCTH;

* KOPPEKTHO M apryMEHTHPOBAHHO OTCTaMBaTh CBOIO TOYKY 3PEHHs], B JUCKYCCUHU
YMETb BBIJIBUTAaTh KOHTPAPT'YMEHTHI, Tepedpa3supoBaTh CBOIO MBICIIb (BJIaJIeHHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);



* KPUTHUYECKH OTHOCUTHCSA K COOCTBEHHOMY MHEHUIO, C JOCTOMHCTBOM NPU3HABaTh
OLIMOOYHOCTh CBOEIO MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATH €r0;

* rpeIaraTh AIbTEPHATUBHOE PEIlIeHNE B KOH(DIUKTHON CUTYaIHH;

* BBIICTISTH OOIIYIO TOUKY 3PEHHUS B IUCKYCCHU;

* JIOTOBAPUBAThCSA O IPABUIIAX U BOIpOcCaxX A OOCYKAEHUS B COOTBETCTBHUHU C
IIOCTaBJICHHOM Iepe.l IPyIIION 3a1a4ei;

* OpraHM30BbIBaTh yu4eOHOE B3aUMOJICHCTBHE B TpYyIIIE (ONpeaesaTh o0Iue ey,
pacIpenesaTh poJiu, 10roBapuBaThCs APYr ¢ APYTOM U T. 1.);

* yCTpaHATH B  paMKax Juajgora  pas3pelBBl B KOMMYHHKAlWH,

00YCIIOBJICHHbIE HETIOHMMAaHUEM/HEIIPUATUEM CO CTOPOHBI cOOECeTHUKA 3a/1a4H,
(bopMBI K CoepIKaHuUs TUAJIOTa.

2. YMeHue OCO3HAHHO HUCHOJIb30BATh PEUEBBIC CPEACTBA B COOTBETCTBUU C 3a/1aduei
KOMMYHHKAIMH JJIS1 BBIPAXKEHUSI CBOUX YYBCTB, MbICIIEH M NOTPEOHOCTEH 1151 IJITaHUPOBAHUS
U peryjsilMM CBOEH JCATENBHOCTH;, BIIAJICHUE YCTHOM M IIMCBbMEHHOM pedblo,
MOHOJIOTHYECKON KOHTEKCTHOH PEUbIO.

OO0yuaromuiicst CMOXET:

* OIIpENENATh 3a/1a4y KOMMYHUKAIIUU U B COOTBETCTBUHM C HEM OTOMpATh peueBble

CpEACTBa;

* OTOMPATH U UCTIOJIB30BaTh PEUEBBIC CPEACTBA B IIPOLIECCE

KOMMYHHMKAIUH C IPYTUMHU JIIOJIbMHU (AMAJIOT B Mape, B MaJIO rpymnmne u

T. 1.);

* TMpEACTaBIATh B YCTHOM WM IUCbMEHHOW (opme pa3BEPHYTHIM IUIaH
0OCTBEHHOM JIeITEILHOCTH;

* coOMOaTh HOPMBI yOJIMYHON peuH, perjaMeHT B MOHOJIOTe M JAMCKYCCHM B
COOTBETCTBUHU C KOMMYHHMKaTHUBHOMW 3aJ1a4eil;

* BBICKa3bIBaTh 1 000CHOBBIBATH MHEHUE (CYKJIEHHE) U 3aIlpalINBaTh

MHEHUE ITapTHEPA B paMKax JUajora;

* IPUHUMATh PEICHHUE B XOJ€ JUAJIOTa U COTJIACOBBIBAThH €r0 C COOECEAHUKOM;

* CO3JaBaTh MMCbMEHHBIE KIIMIIMPOBAaHHBIE M OPUTHHAIIBHBIE TEKCTHI €

HCIOJIb30BaHNEM HEOOXOJUMBIX PEUEBBIX CPEJCTB;

* HCII0JIb30BaTh BepOaIbHbIE CPECTBA (CPEICTBA JIOTHUECKOH CBSI3M)

JUIs BBIZITICHUSI CMBICIIOBBIX OJIOKOB CBOET'O BBICTYIUICHUS;

* HCIOJIB30BATh HEBEPOATIbHBIE CPECTBA MIIM HATJIAHbIC MAaTepHAaIbl,

MOJIrOTOBJICHHbIE/ OTOOpaHHBIE 10T PYKOBOACTBOM YUUTEIS;

* JlenaTh OLICHOYHBINM BBIBOA O JOCTHMIKEHMM LEIM KOMMYHHUKAIMH
HEIMOCPE/ICTBEHHO I10CJIE 3aBEPIICHUS] KOMMYHHUKAaTUBHOTO KOHTAKTa 1 0OOCHOBBIBAThH €TO0.

3. dopMupoBaHHe U pa3BUTHE KOMIIETEHTHOCTH B 00JACTH HCIIOJIb30BAHMS
MH(OPMaLMOHHO- KOMMYHUKallMOHHBIX TexHoJoruil (nanee — UKT).

OOydJaromuiicss CMOXKET:

* [[eJICHATPABJICHHO UCKATh U UCHOJIb30BaTh HH(POPMAIIMOHHBIE PECYPCHI,

HEOO0XOAUMBIE JIS pelIeHUs] YUeOHBIX U MPAKTUUYECKUX 3a]1ad, C

nomouipto cpeacts UKT;

* BBIOMpATh, CTPOUTHh M HCIOJIB30BATh a/€KBATHYIO MH(POPMALMOHHYIO MOJENb
JUIS TIepeiady CBOMX MBICIIEH Cpe/ICTBaMH €CTECTBEHHBIX U (DOPMAIIBHBIX S3BIKOB B
COOTBETCTBUU

C YCJIOBUSIMA KOMMYHHUKAIUHY;

* BBIJEIATh MH(OPMAIMOHHBIN aCHEKT 3a/laud, ONEepUpOBaTh JaHHBIMH,
MCIIOJIb30BaTh MOJIENb PEIICHUS 3aJa4H;

*  HCMOJB30BaTh KOMITBIOTEPHBIC TEXHOIOTHH (BKIIFOUYasl BEIOOP aJIeKBATHBIX 3a/1a4e
MHCTPYMEHTAJBHBIX IPOrPaMMHO-AINIApPaTHBIX CPEACTB M CEPBUCOB) JJsl pelIeHUs
WH(OPMAIIMOHHBIX M KOMMYHHKAITMOHHBIX y4eOHBIX 3aJady, B TOM YHCIE: BBIYUCIICHUE,



HaIMCaHKe MMUCEM, COYMHEHHI, JOKIIAJI0B, pedepaToB, CO3JaHNE MPE3CHTAIUH U JIp.;

* HCIIOJIB30BATh NHPOPMAIIUIO C YUETOM ITUUCCKUX U TIPABOBBIX HOPM;

* co3/iaBaTh WH(GOPMAIMOHHBIE PECYPCHl PA3HOTO THUIIA M JUIS PAa3HBIX ayJIUTOPHH,
coOiroaaTh HHOOPMAIIMOHHYIO TUTUEHY U MTpaBWIa HH(OPMAIIMOHHON 0€3011aCHOCTH.

IIpeaMeTHbIMH pe3yjbTaTaMu 00ydeHHS PU3HKe B 7-9 Kiaccax SIBISIOTCS:

e (opmupoBaHuE NpeACTaBICHUIN 0 3aKOHOMEPHOM CBSI3U U MIO3HABAEMOCTH SIBJICHUN
MPUPOBI, 00 0OBEKTUBHOCTU HAYYHOT'O 3HAHUS; O CHCTEMOOOPAa3yIoIel poiu
(U3HUKY 1S pa3BUTHSI IPYTHX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;
HayYHOTO MUPOBO33PEHHUSI KaK pe3yibTaTa U3Y4eHHsI OCHOB CTPOCHUSI MaTepuu U
(byHIaMEHTaJIbHBIX 3aKOHOB (DHU3HKHU;

e 3HAHWS O MPUPOJC BAKHEHIINX PUINICCKUX SIBICHUIH OKPYKAIOMIETO MUPA
MMOHMMAHHUE CMBICTIAa PU3NICCKUX 3aKOHOB, PACKPBIBAIOIINX CBS3h H3yUCHHBIX
SIBJICHHI;

e (opmupoBaHUE MEpBOHAYATHHBIX MPEACTABICHUHN O (PU3HUECKOMN CYIITHOCTH
SIBIICHUH TIPUPOJIBI (MEXaHUICCKUX, TETUIOBBIX, JICKTPOMArHUTHBIX U KBAHTOBBIX ),
BUJIaX MaTepUu
(BEIIeCTBO W TIOJIE), JABMKEHUU KaK CIOcOo0e CYIIECTBOBAHHS MAaTEPUU; YCBOCHUE
OCHOBHBIX HJIell MEXaHHUKH, aTOMHO-MOJIEKYJISIPHOTO YYEHUSI O CTPOCHUU BEIIECTBA,
DJIEMEHTOB JJIEKTPOJMHAMUKA WM KBAHTOBOW (DU3WKH; OBIIAJCHHE TOHATHHHBIM
anmnapaToM U CUMBOJIMYECKUM SI3BIKOM (PU3UKH;

® yMCHHS II0JIb30BAThCS METOJAaMH HAyYHOTO WCCIICIOBAHUS SIBICHUH IMPUPOJIHI,
MIPOBOIUTH
HAOJTI0ICHU S, TTIAHUPOBATH U BBITIOIHSITH SKCIIEPUMEHTHI, 00padaThIBaTh Pe3yIbTaThI
U3MEPEHUIl, IPEICTABIATh PE3yNbTaThl U3MEPEHUI C TTOMOIIbIO Ta0HIl, TPadhUKOB U
dbopMyI1, OOHAPYKUBATH 3aBUCUMOCTH MKy (PH3UICCKIMU BETMIMHAMH, OOBSICHATH
MOJTy4YeHHBIEC PE3YJIbTAThI U I€TaTh BBIBOBI, OLIEHUBATH TPAHUIIBI TOTPEIIHOCTEH
pe3yJIbTaTOB U3MEPEHUI;

® yYMCHHS MPUMEHSATh TCOPSTUUYCSCKUE 3HAHUS 110 PU3UKE HA MPAKTUKE, peliaTh
dusznyecKue 3a1a9M Ha MPUMEHEHHE ITOTYICHHBIX 3HAHU;

® yYMEHHS U HABBIKW MPUMEHSThH MOTyYSHHBIC 3HAHUS JIJIs1 OOBSICHEHUS IPUHIIUIIOB
JIEUCTBUS
BaXHEHUIIINX TEXHUYECKUX YCTPOUCTB, (pabOTHI) MAllTMH U MEXaHU3MOB, CPEJICTB
MIEPEIBIKEHUS U CBSI3U, OBITOBBIX TPHOOPOB, MPOMBITINICHHBIX TEXHOJIOTHICCKUX
MIPOIIECCOB, PEIICHUS MPAKTHUECKUX 3a7a4d TOBCETHEBHOM KU3HU, 00eCTIeUeHUs
0€30MMaCHOCTH CBOEH JKH3HH, PAllHOHATBHOTO TIPHPOIOTIONH30BAHUS U OXPAHBI
OKPYKArOIIeH CPe/Ibl; BIUSHUS TEXHUUECKUX YCTPOICTB Ha OKPYKAIOIIYIO CPENY;

® 0OCO3HAHHME BO3MOXKHBIX ITPHYNH TEXHOTEHHBIX H DKOJIOTHYECKUX KaTacTpod.

® 0CO3HAHHWE HEOOXOIUMOCTH IPUMEHEHHUS JOCTHKCHUI (U3UKH 1
TEXHOJIOTHH JIJISl paIlMOHATIBLHOTO MTPUPOIOTIOIE30BAHNS;

® OBJAJICHHE OCHOBaMU 0€30MaCHOTO HCIIOIb30BAHUS €CTECTBEHHBIX U
HUCKYCCTBCHHBIX JICKTPHUYSCKUX ¥ MATHUTHBIX TOJICH, SJICKTPOMArHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX U UCKYCCTBEHHBIX HOHU3UPYIOIIUX U3TyYeHUN
BO M30CKaHUE UX BPEITHOTO BO3JACHCTBHS HAa OKPY)KAIOIIYIO CPETy U OPTaHU3M
YeIIOBEKa;

e (opmupoBaHue yOSKIECHUS B 3aKOHOMEPHOU CBSI3U M TIO3HABAEMOCTH
SBJICHUH TPUPOJIbl, B 00OBEKTUBHOCTH HAyUYHOTO 3HAHUS, B BBICOKON IIEHHOCTH
HayKH B pa3BUTUU MATEPUAIBHON U TYXOBHOM KYJbTYPHI JIIOACH;

® pa3BHUTHE TEOPETHUECKOTO MBIIICHUS HAa OCHOBE (POPMUPOBAHUS YMEHHM
yCTaHaBIUBATh (DAaKThI, pa3IU4aTh TPUUUHBI U CIICJCTBUS, CTPOUTH MOJICTH U
BBIJIBUTATh TUIIOTE3bI, OTHICKUBAThH U
dbopMyITUpOBaTh AOKA3aTENbCTBA BBIABUHYTHIX THIIOTE3, BEIBOJUTH U3



AKCIIEPUMEHTATBHBIX (JAaKTOB M TEOPETUUECKUX MOJeNeH (PU3HUECKUEe 3aKOHBI,

® pa3BUTHE YMEHHUS IJIAHUPOBATh B MIOBCEIHEBHON KU3HU CBOU JCHCTBUS C
MPUMEHEHHUEM NOJyYEeHHBIX 3HAaHUI 3aKOHOB MEXAaHUKH, JJIEKTPOIUHAMUKH,
TEPMOJMHAMUKY U TEIUIOBBIX SIBJICHUM C LEJbIO COEPEKEHUS 3J0POBbS;

e (opmupoBaHue MpeACTABICHUN O HEPAITMOHATHFHOM HCIIOIh30BAHUT
MIPUPOHBIX PECYPCOB U SHEPTUH, 3aTPSA3HEHUN OKPY>KAIOIIEH Cpeibl Kak
CJIE/ICTBHE HECOBEPILIEHCTBA MAILIUH U MEXaHU3MOB.

® KOMMYHHUKAaTHUBHbIC YMEHHUS: IOKJIA/IbIBaTh O pE3yJIbTaTaX CBOET0 UCCIeI0BaHUs,
y4acTBOBATh B IUCKYCCUH, KPATKO U TOYHO OTBEYATh Ha BOIIPOCHI, HCIIOJIb30BATh
CIIPaBOYHYIO JIUTEPATypy U
JIpyrue UCTOYHUKU UH(POPMALIUH.

BbinyCKHUK HAYYMTCS:

coOroAaTh MpaBuiia 6€30MacCHOCTH U OXPaHbI TpyJa MU padboTe ¢ yueOHbIM U
71a00paTOPHBIM 000PYAOBAaHUEM;

IMOHUMATbh CMBICJI OCHOBHBIX (PM3MYECKUX TEPMUHOB: (DU3UIECKOE TEII0, (PU3NUECKOE
sBIICHUE, (PU3NUecKasi BEIMYNHA, SAMHHUIIBI H3MEPCHUS,

pacrmo3HaBaTh IPOOJIEMbI, KOTOPHIE MOYKHO PEIIUTh IMPU MTOMOIIH (PU3NIECKUX

METOIOB; aHAIM3UPOBATH OTICIBHBIC ATAIBI TPOBEACHUS HCCIICTOBAHUN U

WHTEPIPETUPOBATH PE3YJIbTATHI
HAOJIIOJICHUH U OIBITOB;

CTaBUTbH OIBITHI 110 UCCIICTIOBAHUIO (U3UUYCCKUX SBJIICHUN WM (PU3NICCKUX CBOHCTB
Ten 0e3 UCTIOIB30BaHUs MPAMBIX U3MEPEHUIl; pu 3TOM GOpMYyITUPOBAThH MPOOIEeMy/3aaauy
y4eOHOI0 SKCIIEPUMEHTA; COOMpPaTh YCTAHOBKY U3 MPEJIOKEHHOT0 000PY10BaAHMS;
MPOBOJIUTH ONBIT U
(GbopMyIMpPOBATh BHIBOBI.

I[Ipumeuanue. Ilpu mnpoBeneHuu  UcCcCIeAOBaHUA  (PUUYECKHX  SBICHHMA
W3MEPUTEIIbHBIE TMPUOOPHI  UCIMOJIB3YIOTCSA JIMIIb KaK JaTYMKHA H3MEPEHHS
bu3nyecKUX BEIMUYMH. 3alUCH MOKa3aHUN MPSIMBIX W3MEPEHUI B 3TOM CiIydae He
TpeOyercs.

MOHUMATh POJIb DKCIIEPUMEHTA B MOJYUCHUH HAYYHOU HH(OpMaINH;

MIPOBOAMTH MPSIMbIE U3MEPEHHS (PU3NUECKUX BETTUUMH: BPEMS, pACCTOSIHUE, Macca Tena,
00beM, cuia, Temreparypa, arMochepHoe J1aBlieHHE, BIAXKHOCTh BO3/yXa, HAPSDKEHHE,
CHUJIa TOKa, paJInallMOHHBIN (OH (C HCMONIBb30BAaHUEM JO3UMETPA); IPU ITOM BHIOUPATH
ONTUMAJIBHBIA CTIOCOO U3MEPEHUS ¥ UCTIOJIb30BATh MPOCTEUIITE METOIBI OLICHKH
MOIPEIIHOCTEN UBMEPEHUI.

IIpumeuanue. yueOHas mporpaMmMa J0JDKHA 00€CTIeunBaTh OBJIAJICHUE TTPSMBIMHU
U3MEPEHUSIMU BCEX MEPEUUCICHHBIX (PU3NIECKUX BEIMYUH MPOBOIUTH HCCIEAOBAHNE
3aBUCUMOCTEHN (DM3UYECKUX BEIMYUH C UCTIOIH30BAHUEM MPSMBIX H3MEPEHUH: TIPH 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHUPOBATH PE3yIbTAThl MOTYYCHHON 3aBUCHUMOCTH
(GU3UYECKUX BEJIMYMH B BUJIE TAOJIUII U TPpa(UKOB, I€TaTh BHIBOBI 110 pe3ybTaTaM
HCCIICAOBaHUS,

MPOBOJIUTH KOCBEHHBIE U3MEPECHUSI (PU3NUECKUX BETUYMH: TIPU BBITTOJIHCHUH
U3MEpEHHI cOOMpaTh IKCIIEPUMEHTAIIBHYIO YCTAaHOBKY, CIEeIys MPEAIOKEeHHON HHCTPYKITHH,
BBIUKCIISATH 3HAUCHHE
BEJIMYMHBI ¥ AaHAJIM3UPOBATH MOJTYyYEHHBIE PE3yIbTAThI C YIETOM 3aJaHHOM TOYHOCTH

W3MEPECHUH; aHATM3UPOBATh CUTYAIIUN MTPAKTUKO-OPUECHTUPOBAHHOTO XapaKTepa,

y3HaBaTh B HUX MPOSIBICHUE
W3Y4YEHHBIX (PU3NYCCKUX SIBJICHUHN WM 3aKOHOMEPHOCTEH U MPUMEHSITH UMEIOIITUECS 3SHAHUS
JUIsL UX OOBSCHEHHS,;

MMOHUMATh IPUHITUIIBI IEHCTBUSI MAIIIMH, TPHOOPOB U TEXHHYECKUX YCTPOUCTB,
YCIIOBUS MX O€30MaCHOTO MCIOIh30BAaHUS B TIOBCETHEBHOM KU3HU;

WCITOJIH30BATh TIPH BBHITOTHEHUH YUEOHBIX 33/1a4 HAYYHO-TTOMYJIAPHYIO JTUTEPATYPY O



(bU3NYECKUX SIBICHUX, CIIPAaBOYHBIE MaTepUalbl, pecypchl MIHTepHeT.
BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYUHThCS:

- 0CO3HaBaTh IEHHOCTh HAYYHBIX UCCIIETOBAHMM, POJIb (PU3UKHU B PACIIHPECHUH
NpeJCTaBICHUN 00 OKPYXKAFOIIEM MUPE U €€ BKIIAJ B yIy4IlIEHUE KaueCTBA KHU3HH,
UCTIOJIb30BATh MPHEMBI TOCTPOSHHSI (PU3UYECKUX MOJIETICH, TTOUCKA U (DOPMYITUPOBKH
JI0Ka3aTeIbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETUUYECKUX BBHIBOJIOB HA OCHOBE AIMITUPHUYUECKU
YCTAHOBJICHHBIX (DaKTOB;

-CpaBHHMBATh TOYHOCTh U3MEPEHUS PU3NUECKUX BEITMUMH 10 BETMYMHE UX
OTHOCHUTEJIbHOM MOTPEIIHOCTH NPU MPOBEICHUH MPSIMbIX HU3MEPEHHUIA;

- CAMOCTOSITEJIEHO MTPOBOIUTH KOCBEHHBIC N3MEPEHUS U UCCIICTOBAHHS
(U3MUECKUX BETMYMH C UCTIOIB30BAHUEM PA3IMYHBIX CLIOCOOOB U3MEPEHUs (PUZNIECKUX
BEJIMYKH, BEIOUPATh CPEJICTBA M3MEPEHHS C YI€TOM HEOOXOIMMON TOYHOCTH
u3MepeHuii, 000CHOBBIBATH BHIOOD CIIOCO0A U3MEPEHHUS, a/IEKBATHOTO MOCTaBICHHON
3ajaue, MPOBOJIUTH OIEHKY JOCTOBEPHOCTH MOJYUYCHHBIX PE3yJIbTaTOB; BOCIIPHHUMATH
uHpOpManrio GU3NIECKOTO COCPKAHKSI B HAYYHO-TIOMYJISIPHOM JTUTEpaType U
CpeICTBax MacCOBOM MH(POPMALIUHU, KPUTHUYECKH OIICHUBATh MOJYUYCHHYIO HH()OPMAIIHIO,
aAaHATM3HUPYS €€ COJIeP)KaHNE U JaHHBIC 00 HCTOYHUKE HH(POpPMAIIHH;

- C03/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIC COOOLICHUS O (PU3NICCKUX
SIBJICHUSIX Ha OCHOBE HECKOJIBKUX UCTOYHUKOB HH()OPMAINH, COTTPOBOKIATH BBICTYIIJICHHE
Npe3CHTAIMEH, YIUThIBasi OCOOCHHOCTH ayJIUTOPUH CBEPCTHUKOB.

Mexannyeckue SIBJICHUA
BbInyCKHUK HAYYHTCS:

- pacno3HaBaTh MEXaHUYECKUE SBJICHHS U OOBSICHATH Ha OCHOBE HMEIOIIMXCS
3HAHUM OCHOBHBIE CBOWCTBA WJIM YCIOBUS NPOTEKAHUS JTUX SIBICHUN: PAaBHOMEpPHOE U
HEPAaBHOMEPHOE JIBUKEHHUE, PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEUHOE IBHKEHUE,
OTHOCUTEIIbHOCTh MEXaHUYECKOTO ABM)KEHUS, CBOOOJHOE TAJCHHE Tell, pPaBHOMEPHOE
JBDKEHWE  TIO  OKPY)KHOCTH,  HMHEPUMS, B3aMMOJCHUCTBUE TEJ, PEAKTUBHOE JBH)KCHHE,
nepeaaydya AaBJICHUA TBEPABIMU TECIaMHU, ) KXUAKOCTAMU U Ia3aMU, aTMOC(i)epHOG JaBJICHUC, ITJIaBaHUC
TCJI, pPaBHOBECHUC TBCPABIX TCJI, UMCIHOIIUX 3aKPCIJICHHYIO OChb BpAllICHU!, KoJie0aTeIbHOE JABHIXXCHUC,
PE30HAHC, BOJTHOBOC NBUKCHUC (SBYK);

- OIUCBIBATh H3YYECHHBIE CBOWCTBA TEJ WM MEXAHUYECKUE SIBJIICHUS, HCIIOJIb3Ys
¢u3nYecKue BETMYUHBI: TyTh, MEPEMEIEHNUE, CKOPOCTh, YCKOPEHUE, Mepruo] oOpalieHus,
Macca Telna, MIOTHOCTh BEUIeCTBa, CHiia (CHia TSHKECTH, CUjla YIPYTrOCTH, CHIIA TPEHHS),
JIaBJICHUE, UMITYJIbC T€JIa, KHHETUYECKAsl SHEPIUsl, TOTEHIIMAIbHAS SHEPTUsl, MEXaHUYEeCKast
pabota, mexanuueckas moirHocTh, KIIJl mpu coBepuieHuu pabOTHI C HCIOIH30BAHHEM
MPOCTOTO MEXaHW3Ma, CHJia TPEHHWsI, aMIUIMTYJa, MEePUoa M YacToTa KOJIeOaHWH, IJTUHA
BOJHBI M CKOPOCTb €€ pPacupOCTPAHEHHUs; IMPHU ONUCAHUM MPABUIBHO TPAKTOBATH
(GU3UYECKUN CMBICT WCIOJIB3YEMBIX BEIMYWH, UX OOO3HAYECHHS W €IWHUIIBI W3MEPCHHSI,
HAaXOJUTh (OPMYJBI, CBS3BIBAIONIUE JAaHHYIO (U3MUYECKYIO BEIMYUHY C JIPYTHMH
BEITMYMHAMU, BEIYUCIIATH 3HAYCHUE (PU3MUECKON BETUUUHBI;

- aHaJM3UPOBATh CBOMCTBA TEJl, MEXaHUYECKHE SBJIEHUS M IMPOIECCHI, UCIOIb3Ys
(bu3HYeCcKUe 3aKOHBI: 3aKOH COXPAaHEHHUs YHEPTHUH, 3aKOH BCEMUPHOTO TATOTCHHUS, TIPUHIIHIT
CyNepro3uiuu cui (HaxoxaeHue paBHoaeicTBytomei cuiel), I, II u 11l 3axonsr HeroToHa,
3aKOH COXpPAaHEHUs UMITyJbca, 3aKOH ['yka, 3akoH Ilackans, 3akoH Apxumena; mpu 3TOM
pa3ianyaTh CIOBECHYIO (OPMYITHUPOBKY 3aKOHA M €T0 MaTEMaTHYECKOE BhIPAXKECHHE,

- pas3nuyaTh OCHOBHBIE MPU3HAKY U3YUYCHHBIX (DU3NIECKUX MOJIENICH: MaTepruaabHas
TOYKA, HHEPLMATIbHASI CUCTEMA OTCUYETA;

- pelaTth 3a7a4d, UCHOJIb3Ys (U3NYECKUE 3aKOHBI (3aKOH COXpPAaHEHHS PHEPTHUH,
3aKOH BCEMUPHOIO TATOTECHUS, TpuHUuUI cyneprno3uuuu cui, I, II u 11 3axonsr HeroToHa,
3aKOH COXpaHEHHUs UMITYJIbCca, 3aKoH ['yka, 3akoH Ilackains, 3akoH Apxumena) u GopmyIbl,
CBsI3BIBAIOIIME (PU3UUECKIE BEIHMUUHBI (TTyTh, CKOPOCTh, YCKOPEHHUE, Macca Tea, INIOTHOCTh
BEILIECTBA, CHUJIA, [ABJIICHHE, HUMIIYJbC TEJd, KUHETUYECKas DSHEPrus, MNOTCHLIHAIbHAS



JHEprus, MexaHuuyeckas pabora, mexaHudeckass mMourHoctb, KIIJl mpocToro mexanusma,
CHjla TPEHHS CKOJNBXKEHHs, KOd()(UIMEHT TpeHus, aMIUIMTyda, NEpUoJ M YacToTa
KoJIeOaHWM, JUTMHA BOJIHBI U CKOPOCTb €€ PaclpOCTPAHEHHUsI): HA OCHOBE aHAN3a yCJIOBHS
33724y 3alUCHIBaTh KPATKOE YCJIOBUE, BBIACIATH (PU3MYECKHUE BEIMYUHBI, 3aKOHBI H
q)OpMy.]IBI, HeO6XOI[I/IMLIe IJig €€ pClICHUs, TPOBOAUTH PACUCTHI U OLICHUBATL PCAJIbHOCTDH
HOJYYEHHOTO 3HAYeHHs (PU3NUECKON BETHMYHHBL.
BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHTHCS

- MCIIONIb30BaTh 3HAHHUS O MEXAHMYECKUX SBJICHUSIX B IOBCEIHEBHOW >KU3HU VIS
obecrieyeHns 6€30MacHOCTH IpU 00pAIEHUHU ¢ TPUOOPAMH U TEXHUYECKUMHU YCTPOHCTBAMH,
JUIL  COXPaHEHUS 370POBbsI M COOJIOAEHHS HOPM HKOJOTMYECKOTO TIIOBEICHHS B
OKpY’Kalolien cpeze; MPUBOIUTH MPUMEPH MPAKTUYECKOTO HCIIOJIB30BAaHUS (PU3HMUECKUX
3HAHUH O MEXaHWYECKUX SIBICHUSIX M (PU3MYECKHX 3aKOHAX; MPHMEPbI HCIOJIB30BaHUS
BO300HOBIISIEMBIX HCTOYHHKOB OHCPIHUU; OSKOJOTHYCCKUX HOCJIGI[CTBI/Iﬁ HCcCiIea10BaHUuA
KOCMHYECKOTO TIPOCTPAHCTB;

- pa3nuyaTh TPAHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, IOHMMATh BCEOOIIHIA
xapakTep (yHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPAaHEHMs MEXaHUYECKOW 3HEPruu, 3aKOH
COXpaHEHMsI UMITYJIbCA, 3aKOH BCEMUPHOI'O TATOTEHHUS) U OIPAaHUYEHHOCTb MCIOJIb30BaHUS
YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena u ap.);

- HAXOJIUTH aJIEKBATHYIO MPEJIOKEHHON 3a/1a4e (PU3NUECKYI0 MOEIb, pa3pemaTh
npobjieMy Kak Ha OCHOBE MMEIOLIMXCS 3HAaHUM II0 MEXaHHWKE C MCII0JIb30BaHHEM
MaTEeMaTU4YeCKOro armapara, Tak U IIpy IOMOIIY METOI0B OLICHKH.

TenoBble sBJICHUS
BrInycKHUK Hay4YuTCH:

- pacrio3HaBaThb TEIUIOBBIE SABJIEHHUS U OOBACHATH Ha 0aze MMEIOLIUXCS 3HAHUU
OCHOBHBIE CBOWCTBAa WJIM YCJOBMSI MPOTEKAHUS ATHX sBIEHUN: AUPQy3usi, U3MEHEHUE
o0beMa Teln MpH HarpeBaHWU (OXJaKACHUHU), OOJbIIas CKUMAeMOCTh TIa30B, Majas
CKUMAEMOCTB KUJKOCTEN U TBEPBIX TEJI; TEIUIOBOE PABHOBECHE, HCIIAPEHHE, KOHACHC AU,
IUIaBJICHWE, KpHUCTAIM3alsl, KUIEHHE, BIAXHOCTh BO3/yXa, pa3IM4YHbIE CHOCOOBI
Teruionepenay (TEmIoNpOBOJHOCTh, KOHBEKIMS, HW3JIyY€HHE), arperaTHbleé COCTOSHHUS
BEIIECTBA, IIOIVIOLIEHUE DHEPIMM IIPU HUCHAPEHUM KUAKOCTH U BBIACICHHE €€ IIpU
KOH/JICHCALlUH T1apa, 3aBUCUMOCTb TEMIIEpaTypbl KAIIEHHSI OT JaBJICHUS;

- ONUCHIBATh M3YyYEHHBIC CBOMCTBA TN M TEIJIOBBIE SIBICHUS, UCHOJIb3Yysd (U3UUECKUE
BEJIMYUHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSAA DOHEpPrus, TeMmIeparypa, yJelabHas
TEIJIOEMKOCTh ~ BELIECTBA, yJelbHAs  TEIUIOTa  IUIABJICHUA, yIelIbHas  TEIIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CropaHHsl TOIUIMBA, KO3((UIMEHT TMO0Ie3HOro
JIeMCTBUS TEIUIOBOTO IBUTATEIIS; TIPU OMMCAHUH IPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, UX 00O03HAYEHHs U €IMHHULBI U3MEpPEHUs, HaXOIUTh (OPMYIIbL,
CBSI3BIBAIOIIME JIaHHYIO (DU3MUECKYI0 BEIUYMHY C APYTUMH BEJIUYMHAMH, BBIYUCIATH



3HaueHUE (PUINICCKON BETMUNHBL;

aHAJIM3UPOBAaTh CBOMCTBA TEJ, TEIUIOBBIC SIBJICHHS M TMPOLECCHI, HCIOJIb3YsS OCHOBHBIC
MOJIOKEHUSI aTOMHO-MOJICKYJISIPHOTO YYE€HHUSI O CTPOCHHUU BEIIECTBA M 3aKOH COXPaHEHUS
SHEPTUH;

paznuyaTh OCHOBHBIC TIPU3HAKHM M3YYCHHBIX (U3MYECKHUX MOJEICH CTPOCHHUS Ta30B,
JKUJIKOCTEN U TBEPIBIX TEIN;

MPUBOAUTH MPUMEPHI MPAKTHYECKOTO HCIIOIb30BaHUS (U3MYECKUX 3HAHMM O TEIUIOBBIX
SABJICHUSIX; peIIaTh 3a/1a4d, UCIOJIb3ys 3aKOH COXPAaHEHMS SHEPTHH B TEIJIOBBIX MPOIECCax U
bopMyIIBI,

CBSI3BIBAIOIINE (PU3UYCCKUE BEITUYHHBI (KOJIMYECTBO TEIUIOTHI, TEMIIepaTypa, y/eibHas
TEIJIOEMKOCTh BEIIECTBA, yIeJIbHAs TEII0TA TUIABJICHUS, YACIbHAs TEIJI0Ta TapooOpa3oBaHus,
yIenpHas TEIUIOTa CrOpaHus TOIUTMBA, KOA(D(HUIIMEHT IOJEe3HOTO JEHCTBUS TEIUIOBOTO
JIBUTATENIs): HA OCHOBE aHalM3a YCIOBHUS 3aJaud 3alKChIBaTh KPAaTKOE YCIOBUE, BBIICISTH
(du3HYECKHEe BETUYHMHBI, 3aKOHBI M ()OPMYJIBI, HEOOXOAMMBIC ISl €€ PEeIICHUs, MTPOBOIUTH
pacueThl U OLIEHUBATh PEAIbHOCTD MOJIYYEHHOTO 3HAYeHUS (PU3NUECKON BETHMUNHBI.
BpinyCKHUK MOJIYYUT BO3MOKHOCTb HAYYHThCSH:

HCIOJIB30BAaTh 3HAHUSA O TEIUIOBBIX SBJICHUAX B IIOBCEAHEBHOM KM3HHM i1 0OecCIIeueHHs
0e30MacHOCTH Mpu OOpallleHHd ¢ M[pudopaMH M TEXHUYECKUMH YCTpPOWCTBaMH, MJis
COXpaHEHHUS 3JI0pPOBbS U COOJIOJICHHUS HOPM HKOJIOTMYECKOTO IMOBEACHHUS B OKpY’Karouei
cpeze; MPUBOJIUTH MPUMEPHI KOJIOTMYECKUX MOCIEACTBUI paOOThl ABUTATENIC BHYTPECHHETO
CrOpaHMsl, TEIJIOBBIX U TUIPOIJIEKTPOCTAHIIUI;

pas3nuYaTh TPAHUIBI MPUMEHUMOCTH (DU3UYECKUX 3aKOHOB, NTOHMMATh BCEOOIUI XapakTep
byHIaMeHTaIbHBIX PU3NYECKIX 3aKOHOB (3aKOH COXPaHEHUS SHEPTUU B TEIIJIOBBIX MPOIECCAX )
Y OTPAaHUYEHHOCTH MCTOIB30BaHMS YACTHBIX 3aKOHOB;

HAXOJHUTh a/ICKBAaTHYIO NMPEIOKEHHOM 3a71aue (PU3nIecKyIo MOJIeNb, pa3peliaTh MpooieMy Kak
Ha OCHOBE MMECIONIUXCS 3HAHUN O TEIUIOBBIX SBJICHUAX C HCIIOJH30BAaHHEM MaTEeMaTHYSCKOIO
amnmnapara, Tak ¥ IpH MOMOIIIH METOJOB OLICHKHU.

DJleKTpUYeCKHe U MATHUTHBIE SIBJICHUS

BorinyckHUK Hay4uTCH:

- pacmo3HaBaTh AJIEKTPOMATHUTHHIE SBJICHHUS U OOBSICHATH HA OCHOBE HMEIOIIUXCS
3HAHUH OCHOBHBIE CBOMCTBA WJIM YCIOBUS NPOTEKAHUS STUX SBICHUM: JIEKTpHU3aLUs Tell,
B3aUMOJICHCTBUE 3apsi/OB, DJIEKTPUUECKHM TOK U €ro JeHCTBHs (TEIUIOBOE, XWMHUYECKOE,
MarHuTHOE),  B3aUMOJICMCTBHE MAarHUTOB, DJJEKTPOMArHUTHas MHAYKLHS, JEUCTBUE
MarHUTHOTO TOJIsl Ha MPOBOJAHUK C TOKOM U Ha JABMXKYITYIOCS 3apsSHKEHHYIO YacTHILY, ACHCTBUE
AIEKTPUUECKOTO MOJIA HA 3apsKEHHYIO YacTHILy,

AJIEKTPOMATHUTHBIE BOJIHBI, MPSMOJMHENHOE pPacHpoOCTpaHEHUE CBETa, OTPAKEHHE U
MPEJIOMJIEHUE CBETA, IUCIIEPCHSI CBETA.

- COCTABJIATHE CXEMBI JJICKTPUICCKUX ueneﬁ C IMOCJICAOBATCIbHBIM W IapaUICIIbHBIM
COEITMHEHUEM DIIEMEHTOB, pa3yinyasi yCJIOBHbIE 0003HAYEHUS AIIEMEHTOB AIEKTPUUECKUX LIeTIel
(MCTOYHUK TOKa, KIIFOY, PE3UCTOP, PEOCTAT, TaMIIOUKa, aMIepPMETp, BOIBTMET)).
UCIIONIb30BAaTh ONTHYECKHUE CXEMBI I MOCTPOCHHs H300pakeHUH B IJIOCKOM 3epKalie U
coOuparomieii JuH3e.

- ONMMUCBIBATH H3YYCHHBIC CBOICTBa TENI U OJICKTPOMArdMTHBIC SBJICHUA, HUCIOJb3YAd
buznyecKkue BENUYHMHBL: JJIEKTPUUECKHUN 3apsijl, cuiia TOKa, JJIEKTPUUYECKOE HaIpsLKEHUE,
AIIEKTPUYECKOE CONIPOTUBIICHHE, YEIbHOE COMPOTUBIIEHUE BEILIECTBA, PA00Ta 3JIEKTPUIECKOTO
MOJIs, MOINHOCTh TOKa, (POKYCHOE pacCTOSHHME W ONTHYECKas CHJIa JIMH3bI, CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA; MPU OMHCAHUU BEPHO TPAKTOBAThH
(I)I/IBI/I‘-IGCKI/Iﬁ CMBICJI HCIIOJIb3YCMbBIX BCJIIMYHUH, HUX OGOBH&‘IGHI/IH U CAUWHHUIBI U3MCPCHUS,
HaXOJUTh (POPMYIIBI, CBSA3BIBAIOLINE NaHHYIO PU3NYECKYIO BETUYUHY C IPYTUMH BETMYMHAMH.

- AaHaJIMU3UpPOBATH CBOMCTBa TCJI, SJICKTPOMATrHUTHBIC ABJICHUA U MPOLCCCHI, HCTIOJIb3Ys
du3nyYecCKre 3aKOHBI: 3aKOH COXPAHEHHS JJIEKTPHUYECKOro 3apsiaa, 3akoH OMa i ydacTka
uenu, 3akoH Jlxoyns- JleHma, 3aKOH NPSMOJIMHEMHOrO paclpOCTPAHEHUSI CBETa, 3aKOH
OTpaKCHHUSI CBETA, 3aKOH MPEIIOMIICHUS CBETA; IPU ATOM Pa3indaTh CIIOBECHYIO ()OPMYIUPOBKY



3aKOHA U €r0 MaTEMaTUYECKOE BBIPAKCHHUE.
- NPUBOIUTH MNPHUMEPHl MPAKTUYECKOTO HCIONb30BaHUS (U3UUECKUX 3HAHUU O
3JICKTPOMArHUTHBIX SIBJICHUAX

- pemaThb 3a7a4uu, UCTIONb3ys (pru3nueckue 3aKoHbI (3aKkoH OMa [Tt yyacTKa I, 3aK0H
Jxoynsa- JIeHna, 3aKk0H IPSIMOJIMHEWMHOIO paclpOCTpaHEHUsl CBETA, 3aKOH OTPAYKEHUs CBETA,
3aKOH IPEJIOMJICHUS CBeTa) U (hOpMyIIbl, CBsI3bIBatOLIUE (DU3MUECKUE BETUUYMHBI (CHJIa TOKa,
IIEKTPUYECKOE HAIPSDKEHUE, DJIEKTPUYECKOE COINPOTUBIIEHUE, YIEIbHOE COINPOTHUBIICHUE
BellecTBa, paboTa 3JIEKTPUUECKOTO IOJIS, MOIIHOCTH TOKA, GOKYCHOE PACCTOSHUE U ONTHYIECKAs
CuJia JIMH3bI, CKOPOCTh JJICKTPOMArnuTHBIX BOJIH, JJIMHA BOJIHBI U 4YaCTOTa CBETA, (1)OpMyJ'ILI pacucra
SJICKTPUICCKOI'O COIIPOTHUBJICHHUA Ipu IIOCICAOBATCIIPHOM n napaui€IbHOM COCOAMHCHNH
HpOBOI[HI/IKOB)I Ha OCHOBC aHaJIM3a YCJIOBHA 3aJaqyu 3allUChIBATHL KPATKOC YCJIOBHUC, BBIACIATH
(l)I/ISI/I‘lCCKI/IC BCJIIMYHHBI, 3aKOHbI 1 q)OpMyJ'II)I, HCO6XOHI/IMI>IG Ui €€ pellICHUs, MIPOBOJAUTH PACUCThI U
OLICHUBATH PCAJIbHOCTD IMOJYUYCHHOT'O 3HAYCHUA q)HSquCKOﬁ BCIIMYHUHBI.

BbINyCKHUK MOJYYHUT BO3MOKHOCTh HAYYHTHCS

- HCII0JIb30BATh 3HAHUS 00 3JIEKTPOMArHUTHBIX SIBJICHUSX B [IOBCEHEBHOM KU3HU JIJIS
obecrieueHrs 6€30MacCHOCTH MPU OOpaIllEeHUHU ¢ MPUOOPaMU U TEXHUYECKUMH YCTPOIICTBaMH,
JUISL COXPAHEHHUS 3/J0POBbs U COOJIIOJIEHUSI HOPM IKOJIOTHYECKOT0 MOBEICHUS B OKPYXKaIOLIeH
cpelie; TPUBOIUTH PUMEPHI BIUSHUS HIEKTPOMArHUTHBIX U3YyYCHHUI Ha KUBbIE OPTaHU3MBIL
pa3nuyath TpaHUIBl TPUMEHUMOCTH (U3NYECKHX 3aKOHOB, MOHMMATh BCEOOIIUI Xapaktep
(byHIaMeHTaIbHBIX 3aKOHOB (3aKOH COXpaHEHUS SJIEKTPUUYECKOTO 3apsaa) U OrPaHUYECHHOCTD
MCIIOJIb30BAaHUS YACTHBIX 3aKOHOB (3akoH OMa Jyist ydacTka 1ernu, 3akoH Jxoymnsa-Jlenma u np.);

- HUCIONIb30BaTh MPHUEMBI TOCTPOCHHS  (PU3UYECKHX MOJeNei, Toucka u
(OpMyJIMPOBKH J0KA3aTEIbCTB BbIIBUHYTBIX TMIIOTE3 U TEOPETHUYECKUX BBIBOJOB Ha OCHOBE
SMIUPUYECKU YCTAHOBIICHHBIX (DaKTOB;

HaXOJIUTh a/IEKBATHYIO NMPEATIOKEHHOH 3a1aue (U3NUECKYIO MOJIeIb, pa3pelIaTh MpodiieMy Kak
Ha OCHOBE MMEIOIIMXCA 3HAHMH 00 HIEKTPOMArHUTHBIX SBJICHUSAX C HCIOJIb30BaHUEM
MaTeMaTUYEeCKOT0 annapaTa, Tak U P MOMOIIU METO/I0B OLICHKH.

KBanToBbI€ IBJICHUS

BbhInyCKHUK HAYYHMTCS:

- pacro3HaBaTh KBAaHTOBBIC SIBIEHUS M OOBSICHATH HAa OCHOBE WMMEIOLIUXCS 3HAHUN
OCHOBHbBIE CBOMCTBA WJIM YCJIOBHUS MPOTEKAHUS 3TUX SIBJICHUN: €CTECTBEHHAsI U UCKYCCTBEHHAs!
paaAnoOaKTUBHOCTD, O-, B- " Y-U3J1y4CHUs, BOBHUKHOBCHUC JIMHEMYJaToro CIICKTpa U3JIYYCHUA aTOMaA,
OIKCHIBATh U3yYCHHbIE KBAHTOBBIC SIBIECHUS, UCHOJb3yd (DU3MUYECKHE BEIMUUHBI: MacCOBOE
YHCII0, 3apA10BOE YHCIIO0, IEPUO/] MOIypacnaia, SHeprust pOTOHOB; MPU ONUCAHUH NTPABUIIBHO
TPAKTOBAaTh (PU3MUECKUN CMBICI HCIIOJIIb3yeMbIX BEIWYMH, MX OOO3HAYEHUS U EIUHUIIBI
U3MEpEHUs; HaXOJIUTh
(dbopMyIIbI, CBSA3BIBAIOIINE TAHHYIO (DU3UYECKYIO BETMUUHY C APYTUMU BEIUUYNHAMU, BBIYHCIISAThH
3Ha4YCeHHUE (PU3NUECKON BETUINHBI,

- aHaJIM3UPOBATh KBAHTOBBIC SIBIICHUS, HCTIONB3Ys (PH3UUECKIE 3aKOHBI U MIOCTYJIAThI:
3aKOH COXPaHEHUsI SHEPTUH, 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/ia, 3aKOH COXPaHEHUS
MacCOBOI'0 YHCJIa, 3aKOHOMEPHOCTH U3IyYEHMsI U MOTJIOLIEHUS CBETA ATOMOM, IIPU 3TOM
pa3ianyaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA M €r0 MaTeMaTH4YeCcKOe BBIPAKEHUE;
pa3ianyaTh OCHOBHBIE NpPU3HAKM IUIAHETApHOM MOJAENM aTroma, HYKJIOHHOM Mojenu
QTOMHOTO si/ipa; MPUBOAUTH MPUMEPHI MPOSIBICHUS B MPUPOJE M NPAKTUYECKOTO
MCIIOJIb30BaHUs PaJHOAKTUBHOCTH, SIICPHBIX U TEPMOSIEPHBIX PEAKIINH, CIEKTPAIBLHOTO
aHaamn3a.

BbInycKHUK MOJYYHT BO3MOKHOCTH HAYYMTHCS:

- HCTIOJIH30BATh MOJTYYEHHBIC 3HAHUS B TOBCEJHEBHOM KU3HU MPH 0OpaIieHHH ¢
npuOopaMy U TEXHUYECKUMH YCTPOICTBaMH (CUETUYMK MOHU3UPYIOIINX YaCTHUIl, TO3UMETP),
JUIS COXPAHEHUs 3710pPOBbS M COOTIOIEHHUS] HOPM 3KOJOTMUYECKOTO IOBEJICHHS B OKpY KaroIIen
cpene;

COOTHOCHTD YHEPTHUIO CBSI3U aTOMHBIX SAEp C Ae(hEeKTOM Macchl,



- IPUBOJUTH IIPUMEPBI BIUSHUS PaJUOAKTUBHBIX U3IIy4YECHUN HA )KUBBIE OPTaHU3MBI;
MOHUMATh IPUHLIUIT ACHCTBUS JO3UMETPA U pa3inyaTh YCIOBUS €r0 HUCIOIb30BaHUS;
IIOHUMATh 3KOJIOTHYCCKHEC HpOGJIeMBI, BO3HHUKAOIIME MMPH UCITIOJIB30BAaHUHU ATOMHBIX
AIEKTPOCTAHIIMM, U IIYTH PEIICHUS STUX MPOOJIeM, IEPCIIEKTUBBI UCTIOIb30BaHUS
YIPABJISIEMOTO TEPMOSIEPHOTO CUHTE3A.

DJIeMeHThI aCTPOHOMUH

BbInyCKHUK HAY4YUTCSH:

- YKa3bIBATb HA3BAHUA IIJIAHCT CoHeyHon CHUCTCMBI; PA3/IM4aTb OCHOBHBLIC ITPU3HAKHA
CYTOYHOT'O BpallleHus 3Be3AHOro Heba, ABmkeHus JIynel, ConHIla U MIaHEeT OTHOCUTENBEHO
3BE3];

MOHUMATD PA3IUYHUS MKy TeIHOLEHTPUUECKON U FeOLEHTPUYECKOM cucTeMaMi MUPa;
BbInyCKHUK MOJYYHT BO3MOKHOCTH HAYYHTHCS:

- YKa3bIBaTh OOIIMEe CBONCTBA U OTIUYHSI IIJIAHET 36MHOI IPYIIbI U MIIAHET-TUTAHTOB;
Masbix Tes1 COTHEYHOM CUCTEMBI U OOJIBIINX TUIAHET; MOJIH30BAThCS KapTOW 3BE3/THOTO Heba
IIpU HaOJIIOICHUSX 3BE3THOTO HE0a;

- pa3inyaTh OCHOBHBIC XapaKTEPUCTUKH 3Be3]] (pa3Mep, IIBET, TEMIIEPATypa)
COOTHOCHUTD IIBET 3BE3/IbI C €€ TeMIIepaTypoii;

- pa3jan4aThb 'MIOTE3bI O IIPOUCXOKACHUN CoaHEYHON CUCTEMBIL.



Conep:xanue kypca ¢pusuku 7-9 KiaccoB
7 kaacc (102 yaca)
1. Bseaenue - 9 yacos
Bronnbiii nHcTpykTak mo Th. Uto u kak u3ydaroT ¢uszuka u acrpoHoMus. Gusndeckue
BenMuuHblL. Exununel ¢usudeckux BennuuH. M3mepenue ¢usmuecknx BennyuH. TodHOCTH
u3Mmepenuii. Cpsizu Mexnay ¢usznueckuMu BenuynHamu. Puszuka U TexHuka. Dusuka u
OKpY>Karoluii MUp
DpoHTAJIbHbIE JIA00paTOPHBbIE PA0OTHI
W3mepenue uMHbBI, 00beMa U TeMIepaTyphl Teia
N3mepenue pa3mepoB MalbIX Tell
N3mepenue BpeMeHn
2. Mexanuueckue siBjieHUs - 59 yacoB
MexaHuueckoe JBHKE€HHE M €ro BHIbl. OTHOCUTEIBHOCTh MEXAHMYECKOI'O JBUIKEHMS.
Tpaektopus. Ilyts. PaBHOMepHOe mnpsimoiuHeiHOe aABUkeHUE. CKOpPOCTb PaBHOMEPHOTO
MPSIMOJIMHEHHOTO JIBUKEHHUS.
HepaBHoMepHoe mpsiMonuHeiiHOe aBuxkeHUEe. CpelnHsAss CKOpocTb. PaBHOyCKOpeHHOe
nBkeHue. Yckoperne. CBoOOHOE MaieHe. Y CKOPEHHE CBOOOIHOTO TTaICHHUS.
SABnenue unepuuu. Bzanmoneiicteue Ten. Macca tena. i3mepeHnne Macchl Ipu MOMOIIH BECOB.
[InoTHOCTH BelecTsa.
Cuna. I'padpuueckoe nzobpaxkenue cui. Mamepenue cui. Junamomerp. CroxkeHue Cuil,
HaIlpaBJICHHBIX 110 OJHOM npsiMoii. PaBHoaelcTByOIas cUia.
MexayHapoaHas cucTemMa eIMHUII.
Cuna ynpyroctu. 3akoH ['yka. Cuina tsokectu. LleHTp TsxecTH. 3aKOH BCEeMUPHOTO
taroreHus. Bec tena. Hesecomocts. [laBnenne. Cuna Tpenust. Bunbl cun tpenus.
Mexannueckas pabota. MourHocTb. [IpocTeie MexaHU3MBbI. Y CIIOBHE paBHOBECHS pbluara.
3onoroe npaBuio MexaHuku. [Ipumenenne npocteix Mmexann3moB. KII/[ mexaHn3MoB.
Ouneprus. Kunernueckas sueprus. [lorenunanbHast sHeprus. 3aKOH COXpaHEHUS
MEXaHUYECKON SHEPTUU. DHEPrus PeK U BETpa.
®poHTaNbHBbIE Ja00paTOPHBbIE PAG0THI
N3y4yeHne paBHOMEPHOTO JBUKECHHUS.
N3mepenue maccel Tena.
W3mepeHne MI0THOCTH BEILIECTBA.
I'pagyupoBka 1uHaMOMeTpa U U3MEPEHUE CHIL.
N3mepenue koappumenta TpeHus CKOJIbKEHHUS.
W3ydeHue ycnoBusi paBHOBECHUS pblyara.
N3mepenue KII/I npu nogbeme Tena 1o HaKJIOHHOW MJIIOCKOCTH.

3. 3BykoBble siBJeHHs - 9 yacoB
MexaHnueckue KojaeOaHHs ¥ UX XapaKTepUCTUKU: aMILTUTY/a, IIEPHO/I, YaCTOTa KOJIeOaHUH.
Hctounnku 3ByKa.
MexaHnnueckue BOJIHbI. JlJTHHa BOJIHBL. 3BYKOBBIE BOJIHBI. CKOPOCTH 3ByKa. [ pOMKOCTB 3ByKa.
Bricota ToHa. OTpakeHue 3Byka. IXo0.
MaremaTtnueckuii MasTHUK. [leproa koneGaHui MAaTEMaTHYECKOTO U MPY>KUHHOTO
MasTHHKOB. TemoOp.

4. CsetoBble siBjeHus - 20 yacoB

Hctounnku cBeTa. 3aKOH NMPAMOJUHEHHOTO pacnpocTpaHeHus cBeTa. CBETOBBIE MyYKHU U
cBeToBbIe Tyun. OOpa3oBaHue TeHH U OdyTeHU. COTHEUHbIe 3aTMEHHUS.

OTtpakeHue cBeTa. 3aKOH OTpakeHHsI cBeTa. [locTpoeHne n300paKeHN B INTIOCKOM 3€pKalie.
ITepuckor.

[Ipenomnenue ceta. [lonHoe BHyTpeHHee oTpaxkeHue. JInH3bl. DOKYCHOE pacCTOSHUE
muH3bL. Ontudeckas cuiia TuH3bL. [locTpoeHne n300paxeHus, 1aBaeMoro JINH30i. YBenndeHue
JINH3BL.

OnTuaeckre MpUOOPHI: MPOCSKIIMOHHBIN ammapat, poroammapar. ['1a3 kak ontudeckas



cucrema. HopmanbHOe 3peHue, 01M30pyKoCTh, JabHO30pKoCTh. Ouku. Jlyna.

Paznosxenue 6emnoro ceera B ciekTp. CloKeHHE CIIEKTPaJIbHBIX IBETOB. [[BeTa Te.
3epkanbHoe u auddysHoe orpaxkenne. Borayroe 3epkano. [IpuMeHeHre BOTHYTHIX 3epKall.
Boinokonnas ontuka. @opmysia TOHKOM JIMH3BI.

@poHTATbHBbIE JTa00PATOPHBIE PAGOTHI

Hab6mronenne npsaMoJIMHEHOTO paclipoCTpaHEHHUS CBETA.
N3ydeHue siBIEHUS OTPAKECHUS CBETA.

N3yuenue siBIeHUs MPEIOMIICHHSI CBETA.

N3ydenne n3o0paxxeHus, 1aBaeMoro JINH30H.

5. IloBTOpeHme -5 yacoB



8 kuacc (102 yaca)
1. TlepBoHaYaJbHbIE CBEIEHUSI 0 CTPOCHUHU BelIecTBa - 6 yacoB

Pa3BuTHe B3rIAI0B Ha cTpoeHue BemiecTBa. Monekyinbl. [[ucKpeTHOe CTpOoeHHE BellecTBa.
Macca u pazMepbl MOJIEKYII.

bpoyHoBckoe nBmwxkenue. TerioBoe aBuxeHUE MoJyiekyl W aTtomoB. Juddysusa. Cpemuss
CKOPOCTb JIBHIKEHHSI MOJIEKYJ M TeMIIepaTypa Tena.

Bs3auMoelicTBre yacTUI] BEIIECTBA.

Monenu TBepAOTro, KUIAKOTO U ra3000pa3HOT0 COCTOSHUHN BEIIECTBA U UX 00BSICHEHUE C TOUKU
3peHusi MOJIEKYIIPHO-KMHETUYECKUX MPEICTABICHUI.
Crnioco0pbl 3MepeHusl Macchl U pa3MEpPOB MOJIEKYJI.
N3amepenne ckopocteit Mosnekyi. OnbiT LlTepHa.
CwmauuBanue. KanumisipHOCTb.

2. MexaHnuyeckue CBOHCTBA KUIKOCTEMH, ra30B U TBEPAbIX TeJa - 17 yacoB

Hasienne xuakocreil U ra3oB. OOBsSCHEHUE JAaBICHUS KUJAKOCTEH W Ta30B C TOYKU 3PCHUS
MOJIEKYJISIPHO-KUHETHYECKHUX TPEICTaBICHUN.

[lepenaua maBieHus KUAKOCTIMU U TazaMu. 3akoH [lackans. /laBieHue BHYTPH KUIKOCTH.
CooOmaromuecs cocyasl. [ 'napapnudyeckue MauHbl. MaHOMETPBHI.

Atmocdeproe maBnenue. M3mepenwme armochepHoro naeieHus. bapomerpsl. BrusHue
JABJICHUS HA )KUBBIE OPTaHU3MBI.

JleficTBUE JKMIIKOCTM M Ta3a Ha MOTPYKEHHOE B HHUX Telo. 3akoH Apxumena. YcCIoBus
MJIaBaHUs Tell.
N3menenne atmMochepHOro JaBieHUs C BBICOTOM.
[InaBanue cynoB. Bo3gyxormiaBanue.

Crpoenue tBepnbix Ten. Kpucrammmueckue u amopdusie Tena. Jedbopmaius TBEpABIX Tell.
Buner nedopmariuu. Yupyrocts, IpOYHOCTh, MIIACTUYHOCTh, TBEPIOCTb.

®poHTaNbHBIE Ja00paTOPHBIE PA00THI
H3MepeHne BbITaTKUBAIOIIEH CUJIBI.
W3ydeHue ycnoBus IIaBaHUS TEIN.
HaGmronenue pocra KpucTasmioB.

3. TensoBble siBjieHus1 -16 yacoB

TemnoBoe newkenue. TemioBoe paBHoBecue. Temmneparypa u ee usmepenune. [lkana [enbcus.
AbcountoTHas (TepMoIMHAMHUYECKast) IIKajla TeMIepaTyp. AOCONIOTHBIN HYIIb.

Buytpennsas sueprus. JlBa crmoco0a M3MEHEHHs BHYTPEHHEH HSHEpruM: TeIuionepenada U
pabota. Buzpl Temonepenayu: TEMIONPOBOIHOCTh, KOHBEKIHS, N3ydeHne. KoIu4ecTBO TEmIOThI.
VYaenbHas TEIJIOEMKOCTh BEIIECTBA. YpaBHEHHE TEIUIOBOro OamaHca. YJIeNbHAsl TEIUIOTa CrOpaHHs.
IlepBbIit 3aKkoH TepMoguHaMuKU. [IpecTaBienue 0 HeOOPATUMOCTH TETIJIOBBIX MPOLIECCOB.
@DpoHTAIBHBIE JJA00pPaTOPHBbIEC PA0OTHI
CpaBHEHHE KOJIMYECTBA TEIUIOTHI IPH CMEUIMBAHUU BOJIbI Pa3HOM TEMIIEPATYPHI.

N3mepenue yaenbHOM TEI0eMKOCTH BEIIeCTBa.

4. W3MeHeHHUe arperaTHbIX COCTOSIHUI BelllecTBa -8 4acoB
[InaBanue u oTBepaeBanue. TemnepaTypa miaBieHus. Y IeJbHas TEIJIOTA MJIABJICHHUS.
Wcnapenue n konaeHcanus. Haceimenssiil nap. Kunenue. 3aBUCMMOCTb TEMIIEPATypBI
KUIIEHUS OT JaBJIeHUs. Y AeibHas TEIIoTa napoodpa3oBaHus. BiaxHocTs Bo3ayxa. M3mepenue
BJIQ)KHOCTH BO3/1yXa.

5. TenJioBble CBOICTBA ra3oB, KUAKOCTEH M TBEPABIX TeJ — O YaCOB



CBsi3b MEXJy MapaMeTpaMu COCTOsHHMS Ta3a. [IpuMeHeHue ra3oB B TEXHUKE. TerioBoe
paclIupEHUE TBEPABIX TEI U KUIKOCTEH.
[Ipunnumne! padote! TeroBeix MamuH. KITJ] TeninoBoii MamuHel. J{BUrareas BHyTPEHHETO
CropaHus, napoBasi TypOHHa, XOJOJUIbHUK. TenoBbIe IBUTAaTENId U OXPaHa OKPYKAIOIIEH CPeIbl.
OcHOBHBIE HaNPABJICHUS COBEPIICHCTBOBAHMSI TETJIOBBIX JIBUTATENICH.

6. DuekTpuyeckue siBJIeHUs - 8 4acoB

DJIEKTPOCTATUYECKOE B3aUMOJICUCTBUE. DIECKTPUUECCKUN 3aps]l. DJIEKTPOCKOII, €r0 YCTPOMCTBO
Y NIPUHIUI JEUCTBUSA. J[Ba poa SJIEKTPUUYECKUX 3aPSAI0B.

JIMCKpEeTHOCTh  3NeKTpuueckoro 3apsaga. CrpoeHue aroma. DIEKTPOH U MIPOTOH.
DOneMEHTapHBIA 3JIEKTPUUECKUM 3apsj. OJeKTpu3alus Teld. 3aKOH COXPAHEHHUS 3JIEKTPUYECKOIO
3apsga. [IpoBOJHUKY U TUANEKTPUKH.

Onektpuueckoe Tmosie. HampsokeHHOCTh AJeKTpUYeckoro moiia. JIMHUM HampsKEHHOCTH
ANEKTPUYECKOTO MOJIsI. DIEKTPHUUECKOE MOJIe TOUSYHBIX 3aps/I0B U IBYX 3apsXKEHHBIX TUIACTHH.

VY4eT U uCnoyib30BaHUE DJICKTPOCTATUYECKUX SIBJICHUN B OBITY, TEXHHUKE, UX MPOSBICHUE B
MIPHUPOJIE.
3akon Kynona.

7. DaeKTpHYecKHil TOK — 27 yacoB

[TocTosiHHBI  AHeKTpUYeCKUN TOK. VICTOYHHMKHM TOCTOSHHOTO 3JEKTPUYECKOTO  TOKa.

["asibBaHMYECKHE AIEMEHTBI U AKKYMYJISTOPBI.

Hocutenu cBOOOIHBIX DSIEKTPUYECKHX 3apsiioB B MeETajlulaX, JJIEKTPOJIMTax, rasax u
MOJTYTTPOBOTHUKAX.

JlelicTBuUS 3IEKTPUUYECKOTO TOKA: TEIJIOBOE, XUMUYECKOE, MarHUTHOE.

Onektpuueckas nenb. Cuma Toka. MiaMepenue cuiibl Toka.

Hanpsoxenue. 3MepeHne HanpspkeHus.

DJEeKTPUIECKOE COTPOTUBIICHUE. Y AeTbHOE CONPOTHBIICHHE. PeocTarsl.

3akoH Owma j1sg ywactka upenu. [locnemoBaTenbHOE W HapajielIbHOE COEIUHEHHUS
IMPOBOAHHKOB.

PaboTa u MOIIHOCTB 3JeKTpUYecKoro Toka. 3akoH /pxoyns—IIenna. CueTyuK 3MeKTpHUeCcKOn
SHEPIHH.

Vcnonb30BaHuE 31EKTPUUECKON SHEPTUHU B OBITY, IPUPOJIE U TEXHUKE.
®poHTaTbHBbIE JJA00PATOPHBIE PAGOTHI
COopka 37eKTpUIeCcKOoil lenu ¥ U3MEpEeHNe CUIIbI TOKA B LIETH.
N3mepenne HanpspKeHNs Ha y9acTKe LEH.
W3mepeHue conpoTUBICHUS TPOBOIHUKA C TOMOIIBIO aMIIEPMETpa U BOJIBTMETpA.
W3yuenue mociaenoBaTeIbHOTO COSAMHEHHSI IPOBOTHUKOB.
W3yuenne napauienbHOro COeTUHEHNS TPOBOTHUKOB.
Peocrat. PerynupoBanue criibl TOKa B LEMNN.
W3mepenune paboThl 1 MOITHOCTH JEKTPUIECKOTO TOKA.

8. DJleKTpOMarHuTHbIE IBJICHHS - 7 YACOB

IlocTostHHEIE MarHUTEl. MarHUTHOE I10JI€ IOCTOSHHBIX MardHUTOB. MarHuTHOE IMoJjie 3eMIIH.
MarHuTHOE MOJ€e 3JIEKTPUYECKOrO TOKAa. MarHuTHas HMHAYKUUA. JIMHUM MarHUTHOW WHIYKLIMH.
[IpumeHeHns MarHUTOB U 3JIEKTPOMArHUTOB.

JleficTB€ MarHUTHOTO TOJI HAa MPOBOJHUK C TOKOM. DJIEKTPOABUTATEIh TOCTOSIHHOTO TOKA.
®DpoHTAJbHbIE JIA00paTOPHBbIE PA0OTHI
COopKa 2JIeKTpOMarHuTa 1 UCIIBITAHUE €r0 ACHCTBHUS.
JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
Nzydenne paboThI AJIEKTPOABUTATEINS TOCTOSIHHOTO TOKA.

9. IloBTOpenme - 4 yaca



9 kaace (102 gaca)
1. 3akoHbl MexaHUKH - 38 yacoB

OcCHOBHBIE NTOHATUS MEXaHUKH. PABHOMEPHOE NIPSAMOJIMHENHOE JBHKEHUE.
OTHOCHTENBHOCTh MEXAHUYECKOIO ABMKEHUSI. CKOPOCTH Tela TP HEPABHOMEPHOM
IBIDKEHUH. Y cKopeHue. PaBHOycKkopeHHOe npsMoiinHeiiHoe nBuxenue. ['papudeckoe
IIpE/ICTaBICHNE MEXaHUUECKOT O ABM)KEHUS. PaBHOYCKOpEHHOE NPSIMOIMHENHOE IBUKEHHUE.
Ilepemerenue npu paBHOYCKOPEHHOM MPSIMOJIMHENHOM JBHKeHUH. [Iepemenienue npu
PaBHOYCKOPEHHOM NPSIMOJIMHENHOM JIBUKeHUU. [lepemerienre npyu paBHOyCKOPEHHOM
IIPSIMOJIMHENHOM JABH)KCHHUH.
CBobonnoe nagenue. Kunemarnyeckre ypaBHEHHS U ABHYKCHHS TOYKHU 110 OKPYKHOCTH.
[Tepsriii 3akoH HetoToHa. Bzaumopelicteue Ten. Macca u cuna. Bropoit
3akoH HerotoHa. Tperuii 3akoHsl HploToHa. J[BI)KEHNE NCKYCCTBEHHBIX CITYTHUKOB 3€MJIH.
Hesecomocts u neperpysku. JIBuxeHne N0 AEMCTBUEM HECKOJIBKUX CHIIL.
Nmnynbe Tena. 3akoH COXpaHEHUs UMITyJIbca. PeakTuBHOE JBMKEHME. 3aKOH COXPAHEHUS
HMITyJIbCa.
Mexanuueckass pabora u MomHOcTh. Pabora u mnoreHnuaneHas sHeprus. Pabora u
KMHETUYECKasi SJHEPTUsl. 3aKOH COXPAaHEHMSI MEXaHUYECKON YHEPIHH.

®poHTaNbHBbIE J1a00paTOPHBbIE PAG0THI
«MccnenoBanue paBHOYCKOPEHHOTO JBUKCHUSI.

2. MexaHnnveckue KojiedaHus ¥ BOJHBI - 9 yacoB

KonebarenbHoe nBmxenue. I'apmoHnueckue kosnebaHus. MaremaTHMuecKUM MasTHUK.
Konebanuss rpy3a Ha mnpyxuHe. CBoOonHble kojeOanus. IlpeBpamieHus >Hepruu Mnpu
KosiebaTeabHOM JIBUKEHUH. 3aTyXarouie konebanus. BeiHyxeHHble kKonebanus. Pe3oHaHc.

Pacnipoctpanenne konebanuii B ynpyrux cpenax. [IpojosibHbIe U MOMEPEYHBIE BOJHBI.
CBsI3b MEXly JUIMHOM BOJIHBI, CKOPOCTBIO BOJHBI M YaCTOTOM KOJIeOaHMA.

3aKoHbI OTpa)KEeHUs U IperoMiieHus BoaH. MHTepdepenus u audpakums.
®poHTaNBbHBIE Ja00paTOPHBIE PA00THI
N3ydenue koneOaHul MaTEMAaTUYECKOTO MasITHUKA.
W3yuenne konebaHuii rpy3a Ha MPpYyKHUHE.
N3mepenue yckopeHust CBOOOHOTO MaJieHHs! C TOMOLIbI0 MaTEMaTHUECKOI0 MasiTHUKA.

3. DJeKTpoMarHuTHBIE KoJie0aHus U BOJHBI - 20 yacoB
SIBrieHME 3JIEKTPOMArHUTHOM MHAYKIIMU. MarauTHbeIM noTOK. HanpaBienne nHIyKIIMOHHOTO
toka. IlpaBwio Jlenna. Camounaykuus. Kowaencatop. KomneOaTenbHbIi KOHTYP.
BoiHyK7€eHHBIE 2JIEKTpOMAarHuTHbIE KojeOaHusa. [lepeMeHHBIN 3IEeKTpUYECKHil TOK.
Tpancdopmarop. Ilepemaua 5>aeKTpodHEpPruu. DIEKTpPOMAarHUTHbIE BoJHB (DMB).
Hcnonb30BaHue >3JIEKTPOMAarHUTHBIX BOJH s mepepayud  uHpopmanuu. CpoiicTBa
AJIEKTPOMAarHUTHBIX BOJIH. DJIEKTPOMarHuTHas npupona ceera. Illkana 3nexkTpoMarHMTHBIX
BOJIH.
®poHTaNbHBbIE Ja00paTOPHBIE PA0OTHI
N3yueHue sBIIEHUS DJIEKTPOMAarHUTHOW MHIYKLIUH.

4. DnemMeHTHI KBAHTOBOM (pu3ukm -15 yacos

SBnenue pororddexra. ['nnoresa [Tnanka. DotoH. POTOH U IEKTPOMArHUTHASL BOJTHA.
[Tpumenenue pororddexra. [lomynpoBogHUKOBEIE (OTOITEMEHTHI.
Omnsit Pezepdopaa. Anepuas monens aroma.
CrnekTtpsl ucmyckanus U norjomieHus. CreKTpaibHbIi aHau3.

SIBieHue painoakTUBHOCTU. ATb(a-, 6eTa- u rTaMmma-u3nyderus. CoctaB aTOMHOTO si/pa.
[Ipoton u HelTpoH. 3apsaa sapa. MaccoBoe yucio. M30Tomnsbl.

PannoaxtusHble npeBpauieHus. llepuon nonypacnana. flnepHoe B3auMoAeUCTBHE.
DHeprus cBs3U sapa. AnepHsie peakuuu. [lenenue siaep ypana. Llennas peakuus.



buonoruueckoe nelicTBrue paguOAKTUBHBIX U3IYYEHUN U UX puMeHeHue. CueTunK
[efirepa. Jlozumerpus.

SlnepHast sHEpreTHKa U NpoOIeMbl SKOJIOTHH.

DneMeHTapHble YacTULbl. B3anMHbIe IpeBpaiieHus IeMEHTaApHbBIX YaCTHULL.
VYpaBuenue DiiHimreliHa 11 GoTodPdexTa.
Pa3BuTue npeacraBieHuit 0 CTPOCHUM aToMa. 3aKOH paJIMOAKTUBHOTO pacnaja. SAaepHblii
peakTop. TepmosinepHble peakiyy. YacTUIpl 1 aHTUYACTHUIIBL.

5. Bcenennas - 12 yacoB

Crpoenue u macmTadbl BeeneHHO.
['eoneHTpryEeCcKast U reIMOLIEHTPUYECKAsE CHCTEMbBI MUpA. 3aKOHbI ABMKEHUS I1aHeT. CTpoeHue
u Macitabsl CoHeYHOM cucTeMbl. Pa3mepsl miaHerT.
Cucrema 3emns—IJlyna. [Ipunussl.
Buaumoe nBuxenue mnaner, 38e31, Connia, Jlynsl. ®a3el JIyHBI.
IInanera 3emus. Jlyna — ecrecTBeHHBIN cllyTHUK 3eMid. [1nanersr 3emuoi rpynnsl. [Ltaners-
TUTaHTHI.
Mansie Tena ColnHEYHON CUCTEMBI.
ConHeyHas cucTeMa — KOMIUIEKC TeJ, UMEIOLUX 0011ee MpoucxXoxaeHue. Meroibl
acTpoduznyeckux uccienoBanuil. Paguoreneckonsl. CrieKTpabHbIN aHAaTN3 HEOECHBIX TEJl.
Hcnonp3oBanue pe3yabTaTOB KOCMUYECKUX UCCIEIOBAHUM B HayKe, TEXHUKE, HAPOJIHOM
XO3SIICTBE.

®poHTAJbHASA JabopaTopHas padoTa
Omnpenenenne pa3sMepoB JTYHHBIX KpaTepoB

6. IloBTOpeHue - 8 yacoB



Y4yeOHO-TeMaTH4YeCKOE NJIAHUPOBAHME

Tema Kou-Bo JlaGoparopubix | KOHTpPOJBHBIX
4acoB pador padoT (B TOM uHciIe
KPATKOBPEMEHHbIX)

7 Raacce

Beenenue 9 (6) 3

MexaHHYECKUE SIBIICHUS 59 (37) 8 6 (3)

3BYKOBBIC SIBJICHUS 9 (6) 0 1

CBETOBBIC SIBIICHHS 20 (16) 4 1

[ToBTOpeHue (pe3eps) 5(5) (1)
Bcero | 102 15 9

8 kuaacce

[TepBoHauanbHbie cBeieHUs 0 | 6 (6)

CTPOCHUU BEIECTBA

MexaHWuecKHue CBOMCTBA 17(12) 3 1

KHUJIKOCTEH, Ta30B M TBEP/IBIX

TEI

TennoBbIe SIBICHHS 16 (12) 2 2

V3MeHeHne arperaTHbix 8(6) 1

COCTOSIHUH BEIECTBA

TemnoBble CBOICTBA T'a30B, 5(4) 1

YKHUJIKOCTEH U TBEPJIbIX

TEI

DJIEKTPUIECKUE SIBICHUS 8(6) 1

DJIEKTPUIECKUN TOK 27(17) 7 2

OnekrpomarauTHble siBiaeHus | 7(7) 4 1

IToBTOpEHME 4 1
Bcero | 102(70) 16 10(8)

9 ki1ace

3aKOHBI MEXaHUKH 38 1 3

Mexannueckue Kose0aHus u 9 2 1

BOJTHBI

ONeKTpOMarHUTHbIE 20 1 1

KOJICOAHUS U BOJIHBI

OneMeHThl KBaHTOBOM pusuku | 15 2

Bcenennas 12 1 1

[ToBTOpEeHue 8 1
Bcero | 102 5 10

312 36 29

(B cKOOKaX yKa3aHO KOJIMYECTBO YACOB COIVIACHO NPOrPaMMbI ABTOPOB)




YYEBHO-METOAUYECKOE OBECIIEYEHHUE

IIporpamma xypca ¢pusuku s 7—9 knacco (aBropsl: H. C. ITypsimea, H.E.
BaxeeBckas).

YMK «®uszuka. 7 kjiaace»

1. ®wusuka. 7 knacc. YueOnuk (aBropsl: H. C. Ilypermena, H. E. BaxxeeBckas).

2. ®usuka. Pabouas terpans. 7 knacc (aBropsl: H. C. Ilypsimesa, H.E.BaxxeeBckas).

3. ®usuka. Meroaunueckoe nocodbue. 7 kmnacc (aBropsl: H. C. ITypermieBa, H.E.BaxxkeeBckas).
4. ®wusuka. [IpoBepouHble U KOHTPOJIbHBIE paOOTHL. 7 Kilacc (aBTOPHI:

H. C. Ilypsimea, H. E. Baxxeesckas, O. B. Jlebenesa).

5. DnexTpoHHas ¢popma yuyeOHHUKA.

YMK «®usuka. 8 xjiaace»

1. ®usuka. 8 xiacc. YueOnuk (aBroper: H. C. Ilypermesa, H. E. BaxxeeBckas).

2. ®uzuka. Pabouas Terpaas. 8 knace (aBtopsl: H. C. Ilypsimesa, H. E. BaxkeeBckas).
3. ®usuka. Meroaunueckoe nocodue. 8 kiaacc (aBTOPHI:

H. C. Ilypsimesa, H. E. BaxxeeBckas).

4. ®wusuka. [IpoBepouHble U KOHTPOJIbHBIE PaOOTHL. 8 Kilacc

(aBtopsl: H. C. Ilypsimena, O. B. JleGenesa).

5. DnekrpoHHas popma yueOHHUKA.

YMK «®uzuka. 9 kjiaace»

1. ®usuka. 9 knacc. YueOnuk (aBropsl: H. C. Ilypsimesa, H. E. BaxxeeBckasi,

B. M. Yapyrun).

2. ®usuka. Pabouas terpans. 9 kinace (aBropsl: H. C. ITypsimesa, H. E. Baxeesckas,
B. M. Yapyrun).

3. ®wusuka. Meroaundeckoe nocodue. 9 kmacc (aBTOPHI:

H. C. IlypsimeBa, H. E. Baxxeesckas, B. M. Hapyrun).

4. ®usuka. [IpoBepouHble 1 KOHTPOJIbHBIE PabOTHL. 9 Kitacc

(aBropsr: H. C. [lypsimena, O. B. JleGenesa).

5. DnexTpoHHas popMma yuyeOHHUKa.

C.B. JIo3oBenko, T.A. Tpymuna. Peanuzanus o6pazoBaTeabHbIX IPOrpaMM
€CTECTBEHHOHAYYHOW M TEXHOJIOTMYECKOM HanpaBiIeHHOCTEH MO (PU3UKE C UCIOJIb30BAHUEM
obopynoBanus nentpa «Touka pocta» . Meroauueckoe nocooue.

Mockga, llentp EcrecTBeHHO-HAYYHOTO M MaTeMaTuueckoro oopasosanus, 2021



