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INOACHUTEJIbBHAS 3AIIMCKA.

PaGouas mporpaMma eCTECTBEHHOHAayYyHOW HAIpaBICHHOCTH MO (u3uke c
UCTOJIb30BaHUEM 000pyAoBaHus eHTpa «Touku poctay g 7-9 K1accoB OCHOBHOM IIKOJIBI
COCTaBJIEHA U pa3paboTaHa B COOTBETCTBHH C:

e ®ecnepanbHbiM 3akoHOM OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6
obOpazoBanun B Poccuiickoit ®exeparuu» (¢ U3M. U JIOM., BCTYI. B CHIY C
01.09.2020);

e TpeboBanusiMu DenepasbHOTO rocyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa
OCHOBHOT0 00111ero oopasoBanus (yTB. IpukazoM MuHuUCTepcTBa 00pa3oBaHUs U
Hayku Poccuiickoit deneparum ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacnmoprom HaroHanbHOTO MpoekTa «O0pa3zoBanue» (yTB. mpe3uauymom CoBeTa
npu [Ipesunenre PO no crpaTternyeckoMy pa3BUTHIO U HALIMOHAJIBHBIM IPOEKTAM,
poTokoi oT 24.12.2018 Ne 16);

e [TocymapcrBenHou  mporpammon  Poccuitickoii ~ ®enepaunun  «Pa3Butue
obpazoBanus» (y1B. [loctanoBnenuem [IpaButensctBa PD ot 26.12.2017 No 1642
(pen. ot 22.02.2021) «OO06 yTBEpKIEHUH TIOCYJApCTBEHHOM IMpOrpamMmbl
Poccutickoit @eneparuun «Pa3putre 00pa3oBaHUN»;

® aBTOPCKOW MpOrpamMMoOil OCHOBHOTO oOmIero oopaszoBanusi mo Qusuke aias 7-9
kiaccoB (A. B. IIépeimkun, H.B. ®unonosuu, E.M.I'ytauk, M., «/Ipoda», 2015
r.);

e yu4eOHBIM IUIAHOM M OCHOBHOM 00pazoBaTeIbHON MPOrpaMMbl
MBOVY COIII c.Kucenépka

e MeToauYeCKUMHA PEKOMEHAAIMAMH 10 CO3JaHHI0 W (YHKIMOHUPOBAHUIO B
0011e00pa3oBaTeIbHBIX OPraHU3AINAX, PACTIONOKEHHBIX B CEIBCKOW MECTHOCTH U
MaJiblX FOpO/Iax, LIEHTPOB 00pa30BaHUs ECTECTBEHHOHAYYHOU U TEXHOJIOIMYECKOM
nanpasineHHocted  («Touka  pocta»)  (YTBEpKAEHBI  pacCHOpsIKEHUEM
Munuctepcrsa npocserienus Poccuiickoit @enepanuu ot 12 ssuBapst 2021 r. Ne P-
6).

PaGouas mporpamma peanusyercs B yueOHukax A. B. Ilepermkuna «Pusnka 7 kimacey,
«®Du3uka 8 knace», «Pusuka 9 kmace» cuctemsl «Beprukaney [lepsimkun A. B., yueOHuk

i 001e00pa3oBaTeNbHBIX yueOHbIX 3aBeaeHuil. M.: JIpoda, 2020

[IporpamMma ompezenser colepkaHue U CTPYKTYpy ydeOHOro wmarepuaia,
MOCJIEI0BATEIBHOCTh €r0 H3Y4YeHHs], MyTH (OPMUPOBAHUSA CHUCTEMBbI 3HAHUM, yMEHUN U
CTIIOCOOOB JESITETLHOCTH, PA3BUTHSI, BOCHIUTAHUS M COLMATM3ANHN YIaIUXCS.

Co3manne wnentpa «Touka pocta» mnpexanonaraeT pasBUTHE 00pa3oBaTEIbHON
UHPPACTPYKTYpbl 00Ie00pa30BaTENIbHOW OpraHu3allii, B TOM 4YHCJIE OCHAICHHE
00111e00pa30BaTeIbHON OpraHU3aI|1:

1. oGopynoBanuem, cpeicTBaMu OOyYEHHUS W BOCIUTAHUS JUJIS H3yYeHUS (B TOM YHUCIIC
AKCTIEPUMEHTAIILHOTO) MPEIMETOB, KypCOB, JUCIATLINH (Momymneit)
€CTECTBEHHOHAYYHOMU HAaINpPABIEHHOCTH npu peanu3anuu OCHOBHBIX
0011e00pa30BaTeIbHBIX MPOTPAaMM M JIOTIOJHUTEIBHBIX 00I1e00pa3oBaTeIbHBIX
porpamMM, B TOM YHCJIE ISl PACHIMPEHUs] COACpN aHUs Y4EOHOro IpeaMmera
«Dusukay;

2. 000pyIOBaHHEM, CPEJACTBAMHM OOYUYCHHS M BOCIHHTAHUSA JUIS pPeallu3alliy IIPOrpaMm
JOTIOJTHUTEILHOT0 00pa30BaHUs €CTECTBEHHOHAYYHOM HAIIPaBJICHHOCTCH;

3. KOMIBIOTEPHBIM U UHBIM 000PYI0BaHUEM.



[TpodpunpHBIl KOMIUIEKT 00OpymoBaHus obecrmeunBaeT 3(H(PEKTUBHOE JTOCTHIKEHUE
00pa30BaTENbHBIX PE3YJIBTATOB OOYYAIOIIMMHCS ITI0 TporpaMMaM eCTECTBEHHOHAYYHOMN
HAIpaBJICHHOCTHU, BO3MOXHOCTbH erIY6JIéHHOFO N3YUCHUA OTACIIbHBIX IMPEAMCTOB, B TOM
HqUCIC OJIA (I)OpMI/IpOBaHI/DI I/I306peTaTeJIBCKOFO, KpC€aTUuBHOT'O, KPUTUYCCKOI'O MBIIIJICHUSA,
pazButus  QYHKIMOHAJIBHOW TPaMOTHOCTH y  OOydJalomuxcs, B TOM  YHUCIE
€CTECTBEHHOHAYYHOUH U MaTeMaTHUECKOM.

DKCHEPUMEHT SIBJIIETCSI UCTOUHUKOM 3HAHMM M KPUTEPUEM HUX UCTUHHOCTU B HayKe.
Konnenmus coBpeMeHHOTO 00pa3oBaHusl MOAPA3yMEBAET, YTO B y4eOHOM JKCIEPUMEHTE
BEAYILIYIO POJIb TOJDKEH 3aHATh CAMOCTOSITEIbHBIA HCCIEAOBATEIbCKUNA YUEHUYECKHI
OKCIICPUMCHT. COBpeMeHHBIe OKCIICPUMCHTAJIBHBIC MCCJIICOBAHUSA I10 (i)I/ISI/IKe YXKC TPyAHO
npcacTaBUTb 663 HUCIIOJIBb30BaHHUA HEC TOJIBKO aHAJIOI'OBbIX, HO U LII/I(prBBIX HU3MCPUTCIIbHBIX
npubopoB. B denepaabHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM CTaHIapTe (Janee —
®I'OC) nponucaHo, YTO OJHUM U3 YHUBEPCATHHBIX YUEOHBIX

neiictuii (manee — YY), npuobpeTaemMpIx ydalldMUCS, JOJDKHO CTaTh yMEHHE
«TIPOBEAEHUS OMBITOB, MPOCTHIX SKCIIEPUMEHTAIBHBIX UCCIEA0BAHUM, MPSIMBIX U KOCBEHHBIX
M3MEpEHUH ¢ UCTIOIB30BaHUEM aHAIOTOBBIX M U(POBBIX H3MEPUTEIHHBIX IPUOOPOBY.

VY4eOHbIil 3KCTIEPUMEHT 10 (PHU3HKE, MPOBOAUMBIA Ha TPATUIIMOHHOM 00OpYIOBaHUU
(6e3 mpumeHeHus UGPOBBIX JTA0OPATOPHIL), HE MOKET B ITOJIHOM MEPE 00ECTICUUTh PEIICHUE
BCeX 00pa30BaTENbHBIX 33/1a4 B COBPEMEHHOH mIkoJie. CIIOKUBIIASCS CUTYalusi 00yCIIOBIeHA
CYIIECTBOBAHHEM psifia MpoodIem:

*  TpaJUMIHOHHOE HIKOJbHOE 000PY/I0BAaHUE M3-3a OIPAHUYECHHS TEXHUYECKUX
BO3MOKHOCTEHN HE MO3BOJISIET IPOBOAUTH MHOTHE KOJIMYECTBEHHBIE UCCIIEOBAHUS;

*  JIIUTEIBHOCTH MPOBEICHHUS (PU3NICCKUX UCCIIETOBAaHUN HE BCET/Ia COTIACYETCS C
JUTUTENTBHOCTBIO YUEOHBIX 3aHATHI;

*  BO3MOXXHOCTbH MPOBEACHHS] MHOTHX (DPU3MUYECKUX HCCIEAOBAHUN OTPaHUYUBACTCS
TpeOOBAHUAMHU TEXHUKH O€30MaCHOCTH U JP.

[Mudposas nabopaTopusi KapJUHAIBHBIM 00pa30M U3MEHSAET METOAMUKY U COJEpKaHue
HKCIEPUMEHTATBHOMN EATENTFHOCTH M MOMOTAaeT PEUINTh BBIIICHICPEUYHUCICHHBIC TPOOIEMBI.
[upokuii ciekTp nUPPOBBIX JATYUKOB MMO3BOJISIET YUAIIUMCS 3HAKOMHUTHCS C TTapaMeTpaMu
(bU3MYECKOTO IKCIIEPUMEHTA HE TOJIHKO Ha KaUeCTBEHHOM, HO M Ha KOJIM4eCTBEHHOM ypoBHE.C
MOMOIIBI0 LU(PPOBOIA JTaOOPATOPHUH MOKHO MPOBOAMTH AJTUTENBHBIN AKCIEPUMEHT JlaXe B
OTCYTCTBHH dKcriepuMenTaropa. [Ipu 3ToMm n3Mepsiembie 1aHHbIE U PE3yJIbTaThl UXO0PaOOTKU
0TOOpakaroTCsl HETIOCPEICTBEHHO HA HKPaHE KOMITBIOTEpa.

B mpormecce dopmupoBaHUS SKCIEPUMEHTAIBHBIX YMEHUN MO (u3uKe ydaruics
YUUTCS IPEJCTABISATh HH(DOPMAILIHIO 00 UCCIICTIOBAHUH B YETHIPEX BUAX:

* B BepOaJbHOM: OINHKCHIBATH OJKCIIEPHUMEHT, CO3JaBaTh CIOBECHYIO MOJEIh
IKCIIEPUMEHTa, (PUKCUPOBATH BHHMAaHHE HAa W3MEPSIEMbIX (U3MUYECKUX BEIMYMHAX,
TEPMHUHOJIOTUH;

* B Ta0JUYHOM: 3amOJHATH TAONHIIBI JAHHBIX, JIGKANIMX B OCHOBE IMOCTPOCHHS
rpadukoB (IIpU ATOM Yy ydalIuxXcs BO3HUKAET MEPBUYHOE IPEACTaBIECHHE O MacliTadbax
BEJIMYMH);

* B rpaduueckoM: CTPOHUTH TpadUKH IO TAOIMYHBIM JAHHBIM, YTO ITO3BOJISET
MEPEUTH K BBUIBIJKCHUIO THIIOTE3 O XapakKTepe 3aBHCHMOCTH MEXIy (HU3HUECKUMU
BEJIMYMHAMH (TIPH ATOM YUUTEIb MIOKA3bIBACT MPEHMYIIECTBO B BU3YyaJIN3aIlUH 3aBUCUMOCTEH
MEX]y BeJIM- YHHAMHU, HATJIITHOCTh U MHOTOMEPHOCTH );

* B aHAIMTHYECKOM (B BHJE MATEMAaTUYCCKUX YPaBHEHUU): TIPUBOIWTH
MaTEeMaTHYeCKOe OMNHCAHME B3aUMOCBSI3M (U3NYECKUX BEIMYUH, MATEMATHYECKOE
0000111eHIEe TTOTyYEeHHBIX Pe3yIbTaTOB.

Hepexou K KaXJIOMY OTany IMIpCACTaBICHHA I/IH(bOpMaI_H/II/I 3aHUMACT JOCTATOYHO 0O0JIBIION
MPOMEKYTOK BpeMeHu. Be3ycnoBHo, B 7—9 Kiaccax 3TOT MPOIEcC HEOOXO0IUM, HO



B CTApIIMNX KJIACCAX ATO BPeMsI MOXKHO ObLIO ObI OTBECTH Ha pelieHre Oosiee BaXXHbBIX 3a1a4. B
ATOM IIaHe U(POBBIE Ta00PATOPUU MO3BOJSIOT CYIIECTBEHHO YKOHOMHUTH BpeMs, KOTOPOe
MOXXKHO TMOTpPaTUTh Ha (OpPMHUpPOBAHUE HUCCIENOBATENCKUX YMEHUH  ydaluxcs,
BBIPKAIOIIUXCS B CIICTYIONTUX TEHCTBHIX:

*  omnpezaeiieHue MpoOIeMBblI;

*  JIOCTAHOBKA HMCCJIeI0BATEIbCKOM 3aauM;

L HJIaHI/IpOBaHI/IC peH_IeHI/ISI 3ada4u,

*  TIOCTPOCHUE MOJENEH;

L BBIABUKCHHEC TTUITOTE3,

*  DKCIEpPUMEHTAJIbHAs MTPOBEpPKa TUIOTE3;

o aHaJIn3 JaHHBIX OKCIICPUMCHTOB HUJIN Ha6HIOI[€HHf/II;

*  (popMynrpoBaHHE BEIBOIOB.

HOCHGI[HI/IC oAbl y yanII/IXCSI Ha6JIIOIIa€TC$I HHU3Kass MOTHBaAIIUA I/I3y‘-IeHI/I$I

CCTCCTBCHHOHAYUYHbIX AOUCHUIUIMH M, KaK CICACTBUC, MNAaJCHUC Ka4YCCTBa 06p8.30BaHI/ISI.
[Tudposoe yuebHoe 000pyI0BaHHE MO3BOJSET yYAIIUMCS O3HAKOMHUTBCS C COBPEMEHHBIMU
METOJIaMH HCCIIC/IOBaHUS, IPUMEHIEMBIMU B HayKe, a YUUTEII0 — IMPUMEHSITh Ha MPaKTHKE
COBPEMEHHBIE MEeAArornyeckue TexHoioruu. I1oaToMy riaBHOM COCTaBISIONIEH KOMIUIEKTa
«Toukoii pocTa» ABISAIOTCS HUPPOBbIE TAOOPATOPUH.

[Ipennaraemasi mporpaMmMa peaau3yeTcs C IOMOLIBI0 Y4eOHO-METOINYECKUX KOMITJIEKTOB
(YMK).

YMK I KaKI0Tr0 Ki1acCa BKIIHOYACT: y‘-Ie6HI/IK, 3aaYHUK, MCTOANYCCKUC MaTCpHUaJIbl
AJI1 yIuTesl, CaMOCTOATCIIbHBIC 1 KOHTPOJbHBIC pa6OTBI.

[Tnanupyrorcs cnenyromue (HOpMbl OpraHU3aIMU y4yeOHOro mporecca: (POHTAIBHBIE;
KOJIJICKTHBHBIE, TPYIIOBBIE; paboTa B Iape; HHIUBUIyaJbHBIE.

B npenonaBannu npeamera OyIyT UCIONB30BATHCS CICAYIONIUE TEXHOIOTUH U METOJIBI:
JTUYHOCTHO-OPUEHTUPOBAHHOE 00OydeHue; npobieMHoe obOyueHue; mudQepeHImpoBaHHOES
O6y‘ICHI/Ie; TEXHOJIOTUHU 06y‘-ICHI/I$I Ha OCHOBEC pCHICHUA 3aaad, MCTOJAbl MHAWBHAYAJIbHOI'O
o0ydeHusl.

OcobeHHOE 3HAYECHHWE B TMpENnojaBaHUU (U3UKA HWMEET IIKOJIBHBIA (PU3NUECKUIA
OKCIICPUMCHT, B KOTOpI)II\/JI BXOOAT ﬂeMOHCTpaIIHOHHLIfI OKCHCPUMCHT U CaMOCTOATCIIbHBIC
nmabopaTopHbIe padOThI YIAIUXCS.

Heabio n3yyenusi Gu3NKu B OCHOBHOM IIKOJI€ SIBJISIETCS:
1) B HanpaBJIeHUM JTMYHOCTHOTO PA3BUTHS

- BOCIIMTAHHUC T'OTOBHOCTHU 06yqa}01u14xc51 K CaMOpa3BUTHUIO U CaMOO6p330BaHI/IIO Ha
OCHOBC MOTHUBAIIMH K O6y‘IeHI/IIO U IIO3HAHHIO,

-(opMHEpOBaHKE IIEHHOCTH 3JJ0POBOTO M 6€30MacHOT0 00pa3a )KU3HH, TPABUIT UHANBHYaJTHHOTO H
KOJUISKTUBHOTO 0€30MacHOT0 MOBEICHUS B UYPE3BBIYAMHBIX CUTYAIUSAX, YIPOXKAIIUX KH3HH U
3/I0OPOBBIO JIFOJIEH, TPABUJI TOBEICHUS HAa TPAHCIIOPTE M HA AOPOTax.



-BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH II03HATh TPHPOIY, HEOOXOAMMOCTH
pa3YMHOFO HNCITIOJIBb30BaAHUS )]OCTI/I)KGHI/II\/'I HaYKI/I nu TGXHOJ'IOFI/If/’I JJISA )IaJ'IBHefIIHCFO pa3BHTI/I$I
YeJI0BEYECKOTO OOIIECTBA;

-pa3BUTHE YBa)KEHUS K TBOPLIAM HAYKU M TEXHUKU; OTHOLICHUS K (DU3MKE KaK K SJIEMEHTY
00111€4eNI0BEYECKON KYIbTYPBHI;

2) B ME€TAlIPpEeAMETHOM HaIIPpaBJICHUMN

OCBOEHHE 3HAHHH O MEXAHWYECKUX, TEIJIOBBIX, 3JEKTPOMAarHUTHBIX M KBAaHTOBBIX
SBJICHUSX; BEJIIMYMHAX, XapaKTEpU3YIOLIUX OTH SBJIEHUS; 3aKOHAX, KOTOPbIM OHHU
MOYMHSIOTCS; METOJaX HAay4YHOTO TO3HAaHUS MPHUPOIBLl U (OPMHUPOBAHUS HA ITOM OCHOBE
IpeJCTaBICHUN 0 (PU3NYECKON KapTHHE MUPA;

OBJIaJICHUE YMEHHUSMHU IPOBOJIUTH HAOIIOACHMSI MPUPOAHBIX SBJICHUH, ONMUCHIBATH W
00001maTh pe3ynbTaTsl HAOIIOAEHUH, HCIIOIB30BATh MTPOCTHIE H3MEPUTEIBHBIE TIPUOOPHI IS
n3ydeHus: GPU3NUECKUX SIBICHUI; PEACTaBIATh Pe3yabTaThl HAOIIOICHHUI UITH U3MEPEHHIA B
Bujze Tabnui, rpadUKOB M BBIABIATH HA 3TOW OCHOBE HMIIMPUYECKHE 3aBUCHUMOCTH;
IPUMEHSATH MOJy4YE€HHbIE 3HAHUS AJI OOBSCHEHUS Pa3sHOOOPA3HBIX MPHUPOIHBIX SIBICHUH U
IIPOILIECCOB, MIPUHIUIOB JAECHCTBHS BaXXHEWIINX TEXHUUYECKUX YCTPOMCTB, Ul pemeHus (u-
3UYECKUX 3a/1a4;

pa3BUTHE MT03HABATEIbHBIX MHTEPECOB, MHTEIUICKTYaIbHbBIX U TBOPYECKHX CIIOCOOHOCTEH
B Ipoliecce pelleHus (QU3MYECKUX 3a7ad U BBIIOJHEHHUS AKCIEPUMEHTAJIbHBIX
WCCIICZIOBAaHMI; CITOCOOHOCTH K CaMOCTOSTEIbHOMY NPHUOOPETEHHIO HOBBIX 3HAHHMU IO
¢u3nKe B COOTBETCTBUH C )KU3HEHHBIMH MTOTPEOHOCTAMU M HHTEPECAMU;

- HCIIOJIb30BAaTh KOMIIBIOTEPHBIE TEXHOJIOTUU Ui pelieHuss WHGOPMALMOHHBIX U
KOMMYHHKAIIUOHHBIX y‘-I€6HI>IX 3aJa4, B TOM YHCJIC. BBIYMCIICHHUC, HAIIMCAHHEC IIMCEM,
COUMHEHUH, JJOKIIAJIOB, pedepaToB, CO3IaHUE TPE3CHTAIIUH U JIp.;

IlnanupyemMsble pe3yabTaThbl 0CBOCHHS Y4eOHOT0 nMpeaMera « DU3uKay.
JInyHOCTHBIMM pe3yabTaTamMu 00yueHus pusmke B 7-9 kiiaccax SBISIOTCS:

e pa3BHUTHE MO3HABATEIIbHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMN
y4aluxcs;

e yOEXKIEHHOCTh B BO3MOXKHOCTH MO3HAHUS MPUPOIbI, B HEOOXOAMMOCTH pPazyMHOTO
WCIIOIb30BaHUS JIOCTHKECHUW HAyKW W TEXHOJIOTHH I JajdbHEHIIEro pa3BUTHS
YelI0BEYECKOro 00IIeCcTBa, YBAKECHHE K TBOPLIAM HAYKHU M TEXHUKH, OTHOLICHHE K (pHU3uKe
KaK 3JIEMEHTY OOIICUYEIIOBEYCCKON KYITbTYPBI;

® CaMOCTOSATEIbHOCTh B MPUOOPETEHUH HOBBIX 3HAHUM U MPAKTUUECKUX YMEHUI;

® TOTOBHOCTH K BEIOOPY KH3HEHHOTO MMYTH B COOTBETCTBUH C COOCTBEHHBIMU UHTEPECAMU U
BO3MO>KHOCTSIMU;

® MOTHBAIUA 00pa3oBaTeNbHONW JEATETLHOCTH IIKOJbHUKOB HA OCHOBE JIMYHOCTHO
OPUEHTUPOBAHHOTO MOAX0/A;

e (opmupoBaHUE IEHHOCTHBIX OTHOLIECHUH IPYT K APYTY, YAUTEIIO, aBTOPAM OTKPBITHH U
n300peTeHuil, pe3yibraTaM 00ydeHHsl.

MeTtanpeaMeTHbIMH pe3yJibTaTamMu oOy4deHus (pusnke B 7-9 Kaccax SBISIOTCS:



® OBJIAQJICHUE HABBIKAMU CaMOCTOSITEIBHOTO MPHUOOPETEHUS HOBBIX 3HAHWU, OpraHU3aLUU
y4eOHOH JesATEeIbHOCTH, MOCTAHOBKU Li€JeH, IMIIaHUPOBAHUSA, CAMOKOHTPOJS M OLIEHKU
Pe3yIbTaTOB CBOCH NEATETLHOCTH, YMEHUSMH MTPEIBUACTH BO3MOXKHBIE PE3yIbTaThl CBOMX
JIEHCTBHI;

® [IOHMMaHHE PA3NUYHA MEXIy HUCXOTHBIMHU (haKTaMH U THIOTE3aMH JUIS UX OOBSICHEHHUS,
TEOPETUYECKUMU MOJICNISIMH U PEATbHBIMU OOBEKTaMH, OBJIAJCHHE YHUBEPCaJIbHBIMU
yueOHbIMM JIEHCTBUSMHU Ha MpHUMEpax TMIOTe3 A OOBSCHEHUS W3BECTHBIX (DAKTOB M
HKCHEPUMEHTATIbHON NPOBEPKU BBIIBUTa€MbIX THIIOTE3, pPa3pabOTKH TEOPETUUYECKUX
MOJEJIEN MPOLIECCOB WIIH SIBICHUM;

e (opMHUpOBaHME YMEHUIN BOCIIPUHUMATh, IepepadbaThIBaTh U MPEAbSBIATH HUHPOPMALIUIO B
CIIOBECHOM, O0Opa3HOM, cHUMBOJMYECKOW ¢opMax, aHAIU3UPOBaTh MU NepepadaThiBaTh
MOJyYeHHYI0 WH(GOpPMAIMI0O B COOTBETCTBUU C IOCTABJICHHBIMM 33Ja4aMHM, BBIACIATDH
OCHOBHO€ COJIep>KaHUE MPOYUTAHHOTO TEKCTa, HAXOAUTh B HEM OTBETHI HA MOCTaBJICHHbIE
BOIMPOCHI U U3JaraTh ero;

e npuoOpeTeHHe OIbITa CaMOCTOSATENILHOTO IOHMCKA, aHalIW3a W 0oTOopa HMH(OpPMALUHU C
HCIOJIb30BAHUEM PA3IUYHBIX MCTOYHHUKOB U HOBBIX MH(DOPMAIMOHHBIX TEXHOJOTMH JUIs
pelIeHns T03HABATENIbHbIX 33/1a4;

® DPa3BUTHE MOHOJIOTHYECKOW M JMAJIOTMYECKOW PEYH, YMEHHUS BBIPAKaThb CBOM MBICIH H
CIIOCOOHOCTH BBICITYIIIMBATh COOECETHUKA, TOHUMATh €T0 TOUKY 3pEHHS, IPU3HABATD PABO
JPYToro 4eioBeKka Ha MHOE MHEHUE;

® OCBOCHME NPHUEMOB JICHCTBUI B HECTAHJIAPTHBIX CUTYalUsX, OBJIa/IEHUE IBPUCTHUECKUMHU
METOJaMHU peLIeHUs MpooeM;

e (opmMupoBaHME YMEHMH pabOTaTh B TPYIIE C BBINOJIHEHHUEM PA3IMUHBIX COLMAIBHBIX
poJieil, IpeACTaBIATh U OTCTauBaTh CBOU B3IVIA/Ibl M yOEXKIEHUS, BECTH IUCKYCCHUIO.

PeryasituBubie YY /|

OO0yuaromuiAcs MOTYYUT BOZMOXKHOCTH JJIsl (JOPMUPOBAHUS CICAYIOIMNUX PEryIATUBHBIX Y Y /1.

1. YMeHHe caMOCTOSITEIIbHO ONPENeNATh esid 00y4YeHHs, CTaBUTh B (POPMYJIMPOBATH HOBBIC
3a/1aud B y4€0e M MO3HABATEIIBHOW JCATEIBHOCTH, Pa3BUBATh MOTHUBBI M HMHTEPECHI CBOCH
I10- 3HABATEILHON JE€ATEIbHOCTH.
OOyJaroIMIACs CMOXKET:

® aHaJIM3UPOBATH CYIIECTBYIONINE U IUIAHUPOBATH Oy IyIIre 00pa3oBaTeIbHbIC Pe3yIbTaThI;

® UISHTU(PUIMPOBATH COOCTBEHHBIE IPOOIEMBI M OTIPEEIIATh TTIaBHYIO MpobIemy;

® BBIJBUTAaTh BEPCHUHM pEIICHUS MpoOsieMbl, (OpPMYIUPOBATH TUIIOTE3bl, MPEIBOCXUIIATH
KOHEYHBIN pe3ysbTaT;

® CTaBUTH IENIb JCITCIHPHOCTH HA OCHOBE OMpPEAENEHHON MPOOJEeMBbl W CYIIECTBYIOIINUX
BO3MOXKHOCTCIH;

e ¢opMmynupoBaTh ydeOHBIE 3aJauyd KakK IIard JIOCTHXKEHUS TOCTaBICHHOW IeNu
ACATCIIbHOCTH,

e 00OCHOBBIBATH HCJICBBIC OPUCHTHUPLI U IMIPUOPUTETHI CChIJIKAMU HAa LCHHOCTH, YKa3bIBas U
00OCHOBBIBAS JIOTHUECKYIO MTOCIIEA0BATEIHHOCTD IIIAarOB.

2. YMeHHE CaMOCTOSTEILHO IJIAaHUPOBATh IMYTH AOOCTHXXCHUA ueneﬁ, B TOM 4YHCJIC
anbTepHATHBHBIC, OCO3HAHHO BbHIOMpaTh Hambonee 3(PPEeKTUBHBIE CHOCOOBI pPEUICHHS
y‘~I€6HI)IX U IMTO3HABATCJIBHBIX 3a1a4.

OO0yuaromuiicsi CMOXKET:

e omnpenersaTh Heobxoaumoe(bie) 1eCTBUE(s]) B COOTBETCTBUU C yUeOHOM U MTO3HABATEIbHON
3a/1auaMy U COCTABIISATh AITOPUTM €ro(UX) BBITTOJIHEHHUS;

e 00OCHOBBIBaTh M OCYIIECTBIATH BBIOOp HambOosnee >PQPEKTHBHBIX CIOCOOOB pPELICHHS
yueOHBIX U [MO3HABATEIbHbIX 33/1a4;



® OMNpeNeNsITh/HAXOUTh, B TOM 4YHCJIE€ W3 TMPEIJIOKECHHBIX BApUAHTOB, YCIOBUS IS
BBITIOJIHEHUS YU4e€OHOM U 1MO3HaBaTEILHOM 3a/1a4;

e BBICTpaMBaTh JKM3HEHHBIC IUIAHBI Ha KpaTKOCPOYHOE Oyxayiiee (3asBlIAThH IICJICBBIC
OPHEHTHUPBI, CTaBUTh AaJ€KBAaTHbIE UM 3aJlaud W TpeJiarath JEUCTBUS, yKa3bIBas W
000CHOBBIBasI IOTUYECKYIO IMOCIEA0BATEIILHOCTD II1aroB);

e BBIOMpATH U3 MPEAIOKCHHBIX BAPHAHTOB U CAMOCTOSTEIIBHO CKATh CPEICTBA/PECYPCHI ISt
pelieHus 3a1a4n/TOCTHKCHHS 11T,

®  COCTaBJIATH IUIaH PEIICHUS ITPOOJIEMBI (BBINIOJHEHUS IPOSKTA, IIPOBEJICHHS HCCICIOBAHUA);

® OMNpeaeIsITh MOTCHITHATBHBIC 3aTPYIHEHUS MPU PEIICHUH YUeOHOM U MTO3HABATEIIbHON
3a7a4M ¥ HaXOAUTh CPEACTBA I UX YCTPAHCHHUS;

® OIKCHIBATH CBOM OMBIT, OGOPMIISIS €T0 JJIS TIepeayyl IPYTUM JIFOJISIM B BUJIE TEXHOJIOTHU
pELICHHS TPAKTUYECKHUX 3a7a4 OMPEICTIEHHOr0 KJlacca;

¢ IUIAHHPOBATH U KOPPEKTHPOBATH CBOIO MHIUBUIYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHue COOTHOCUTH CBOM JACHCTBHUS C IUIAHUPYEMBIMH pe3yJibTaTaMH, OCYIIECTBISATH
KOHTPOJIb CBOGH JESITETLHOCTH B TIPOIECCE TOCTIKEHUS Pe3yIbTaTa, OMPEACIATh CIOCOOBI
JNEUCTBUIM B paMKax TMPEeJIOKEHHBIX YCIOBHH W TpeOOBaHHWM, KOPPEKTHUPOBATH CBOM
JIEUCTBUS B COOTBETCTBUM C U3MEHSIOUIENCA CUTYallUEH.

OOyJaroIMiACcs CMOXKET:

® OIpedenaTb COBMECTHO C IIENaroroM H CBEPCTHUKAMM KPUTEPUH IIITAHUPYEMBIX
PE3yJIbTaTOB MU KPUTEPHUH OLICHKU CBOEH yUEOHOM eATEIbHOCTH;

® CHUCTEMATU3UPOBATh (B TOM YHUCIIE BBIOMPATH MPHUOPHUTETHBIC) KPUTEPUU ILIAHUPYEMBIX
pe3yJbTAaTOB U OLIEHKH CBOEH JEATEeIbHOCTH;

e oTOMpaTh MHCTPYMEHTHI [IJIsl OLIEHUBAaHUS CBOCH JIEATENBHOCTH, OCYIIECTBISTH
CaMOKOHTPOJIb CBOEH J€ATEIbHOCTH B paMKaX MPEeUI0KEHHBIX YCIOBUN U TpeOOBaHUM;

® OIECHUBATh CBOIO JEATEIHHOCTh, apTYMEHTUPYS NMPUYMUHBI JOCTHXKEHUS WM OTCYTCTBUS
IUTAHUPYEMOTO pPe3yJIbTaTa;

® HaxXOAUTb AOCTATOYHLBIC CPEACTBA AJIA BBIIIOJIHCHUA y‘-Ie6HBIX HeﬁCTBHﬁ B I/I3MCH$IIOHIGI71051
CUTYAIMH W/WIN TIPH OTCYTCTBHH IUIAHUPYEMOTO PE3yJIbTaTa;

L4 pa60TasI II0 CBOCMY IlJIaHY, BHOCHUTH KOPPCKTUBLI B TCKYIIYIO ACATCIIBHOCTL Ha OCHOBC
aHaJM3a W3MEHEHUN CUTyallud JJs TOJYYeHUs 3alUTAHUPOBAHHBIX XapaKTEPHCTUK
MIPOJYKTa/pe3ynbTara;

¢ YyCTaHaBJIMBATb CBs3b MCKOY MMOJIy4YCHHBIMU XapaKTCPUCTHUKAMU MMpoAyKTa u
XapaKTepUCTHKAMU Tpollecca AeATeIbHOCTH U M0 3aBEPIICHUH ACSITENFHOCTU Mpe/araTh
HU3MCHC- HHUEC XapaKTCPUCTHUK IIpoHccca jId MOJYUYCHUS YITYUYIICHHBIX XapaKTCPHUCTUK
MPOYKTAa,

® CBCPATH CBOU I[CI\/’ICTBI/ISI C OCJIbl0 H IIpU H€O6XOI[I/IMOCTI/I HCIIPABJIATH OIIMOKH
CaMOCTOSITENTBHO.

4. VYMmeHHwe OICHUBATh TPABUIBLHOCTh BBHITIONHEHHS Y4eOHON 3amaud, COOCTBEHHBIC
BO3MOYHOCTH €€ pEeLICHUs.

OOyJaroIIMIACS CMOXKET:

® ONpENeNsITh KpUTEPUN NPABUIBHOCTU (KOPPEKTHOCTH ) BBIIIOJHEHUS y4eOHOM 3a1auH;

® aHATM3UPOBATh U OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOIIETO MHCTPYMEHTAPHS IS
BBINOJIHEHUS Y4eOHOH 3a/1a4H;

e CcBOOOJIHO IOJIb30BAThCS BBIPAOOTAHHBIMU KPUTEPUSIMHU OLIEHKU U CAMOOLICHKH, UCXOMS U3
LIEJIN ¥ UMEIOIINXCSI CPEJICTB, pa3iuyasl pe3yJbTaT U CIOCOOb! AEHCTBHIA;

® OILICHWBATh IPOAYKT CBOEH JAEATENBHOCTH 1O 3aJaHHBIM HW/WIM CaMOCTOSATENBHO
ONpEEAEHHBIM KPUTEPHSIM B COOTBETCTBUU C LIENIBIO ACSTEIBHOCTH;

e 000CHOBBIBATH JOCTUKUMOCTb LIEJIU BHIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYIIHBIX BHEIIIHUX PECYPCOB;



e (puxcupoBaTh U aHATU3UPOBATH AUHAMUKY COOCTBEHHBIX 00pa30BaTENIbHBIX PE3YJIbTATOB.
5. Biagenue ocHOBaMU CaMOKOHTPOJIS, CAMOOIICHKH, TIPUHSATHUS PEIICHUN U OCYIICCTBIICHUS
OCO3HAHHOTO BbIOOpA B YU€OHOW U NMO3HABATEIIHHOU JIEATEILHOCTH.
OOyJaromuiics CMOXKET:

e HaOMI0IAaTh M AaHATM3UPOBATH COOCTBEHHYIO YUEOHYIO M TTO3HABATEIBHYIO JIEITEILHOCTD U
JEeSATENILHOCTh IPYTHX 00yUYaIONUXCs B MPOIIECCE B3aMMOIPOBEPKU;

® COOTHOCHTH PEalibHBbIC M IUIAHUPYEMBIE Pe3yJbTaThl MHIWBHUIYATLHOW 00pa3oBaTeIbHOU
JEeSTeNIbHOCTH U JeNIaTh BBIBOJIBL;

® [PUHUMATH PEIICHHE B Y4eOHOI CUTyally U HECTH 32 HETO OTBETCTBEHHOCTD;

® CaMOCTOSTEIBHO OMpPEeNesITh IPUYUHBI CBOETO yCIeXa UM HeycleXa U HaXOJAUTh CIIOCOObI
BBIX0JIa M3 CUTYaIlUH HEYyCIexa;

® PETPOCIEKTHBHO OMpEICNsATh, KAaKHe ACWCTBUS IO pEIICHUI0 Y4YeOHOW 3aJaydl WM
mapaMeTpsl 3TUX JCHCTBUM TPHUBEIH K IMOJYYCHUIO HMEIOIIETOCS TPOAYKTa Y4eOHOMH
JeSITeIbHOCTH;

e JEMOHCTPUPOBATh  MPUEMBI  PETYNANUA  TCUXO(PU3UOIOTHUECKUX/IMOLINOHATBHBIX
COCTOSIHMM i1 JOCTHXKeHUss d(pdekra ycrnokoeHus (yCcTpaHEHHUS SMOIMOHATHHOU
Hanpsok€HHOCTH), d(dexTa BoccTaHOBIEHUS (OCIA0JICHUS TPOSBICHUN yTOMIICHHS),
s dexra akTuBU3ANMH (TTOBBIMICHHS ICHXO0(U3HUOIOTHUECKOW PEAaKTUBHOCTH).

ITo3naBartenbHbIe YY |

OOyyaromuiics MOTyYUT BO3MOXKHOCTD AJ1s1 (POPMUPOBAHUS CIIEIYIONINX MO3HABATEeIbHBIX Y Y /1.

1. YMmenuwe omnpeaensaTh TIOHATHSA, CO3/4aBaTh OO0OOINEHMS, YCTaHABIMBATH AaHAJOTHH,
KJIacCU(UIUPOBAaTh, CaMOCTOSATEIbHO BBIOMPATh OCHOBAaHUS M KPUTEpUU IS
KJIacCU(UKALMK, YCTaHABIMBATh MPUYMHHO-CIICJCTBCHHBIC CBSI3H, CTPOUTH JIOTHUECKOE
paccyXJIeHHne, yMO3akiaoueHne (MHIYKTUBHOE, NEIyKTUBHOE, MO AaHAJIOTHH) U JeJaTh
BBIBOJIBI.

OOyJaroIIMIACS CMOXKET:

e oAOMpPAaTh CIOBA, COMOYMHEHHBIEC KIIFOUEBOMY CJIOBY, OMPEACISIONINE €0 MPU3HAKU U

CBOMCTBA;

® BBICTPAUBATh JIOTHYECKYIO IIEMOYKY, COCTOAIIYIO U3 KJIFOYEBOT'O CJIOBA U COMOIYMHEHHBIX
€My CJIOB;

®  BBIICIATH OOITUH MPU3HAK ABYX WM HECKOJIBKHUX IMPEAMETOB WU SIBIICHUN U OOBACHSITH UX
CXOJICTRO;

e 00BCIUHSATH MPEAMETHI U SBJICHUS B TPYIIIIHI 110 OMPEICICHHBIM IMPU3HAKAM, CPAaBHUBATh,
KJIAaCCH(HUIUPOBATh M 0000111aTh (PaKThI U SBJICHUS,

®  BBIJCIIATH SIBJICHUE U3 OOIIETO psijia APYTUX SIBICHUMH;

® OmNpeNeNsITh OOCTOATENHCTBA, KOTOPHIE MPEIIICCTBOBATN BO3HUKHOBEHHUIO CBSI3U MEXKIY
SBICHUSMHU, W3 OTHX OOCTOSTEIBCTB BBIACIATh ONPEICIAIONINAE, CIIOCOOHBIC OBITh
MIPUYUHON TAHHOTO SIBJICHUS, BBISIBIIAT IPHYUHBI U CIICJICTBUS SBJICHHIA,

® CTPOUTH PACCYXJICHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SBJICHHUSM M OT YaCTHBIX
SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXKJICHHE Ha OCHOBE CPAaBHCHHUS NMPEAMETOB M SBJICHUMU, BBIICIASA MPH 3TOM
o01re Ipu3HaKH;

e M3JIaraTh MOJyYCHHYIO HHPOPMAIIHIO, HHTEPIPETUPYS €€ B KOHTCKCTE peIIacMOoi 3a/1a4u;



®  CaMOCTOSITENIEHO yKa3bIBaTh HAa MH(OPMAINIO, HYKIAIOIIYIOCS B MPOBEPKE, MPEIarath v
MPUMEHSTH CII0CO0 MPOBEPKU JTOCTOBEPHOCTH HH(POPMAIUH;

e BepOaNM30BaTh SMOLIMOHAIBHOE BIIEYATICHNE, OKa3aHHOE HAa HETO UCTOYHUKOM;

e OOBSICHATH ABJICHUS, IPOIIECCHI, CBA3H U OTHOLLICHHS, BBISIBIIIEMBIC B XOI€ T03HABATEILHONU
UCCIIEIOBATENIbCKOM  J1€ATENIbHOCTH (MPUBOJUTH OOBSICHEHHE C U3MEHEHHEM (HOpMBI
MIpE/ICTaBICHUS; OOBICHITh, NETANU3UPYS WIH 000011ast; 0ObACHATH C 3aJJaHHOM TOYKHU
3peHus);

® BBIIBJISATH U HA3bIBaTh NPUYMHBI COOBITHS, SIBJICHUS, B TOM YMCJIE BO3MOXKHbIE/Hauboee
BEPOSATHBIE TPUYMHBI, BO3MOXHBIC IMOCIEACTBUSA 33aJaHHON NPHYUHBI, CAMOCTOSITEIBHO
OCYIIECTBIISAS IPUYMHHO-CIIEJICTBEHHBIN aHAJIH3;

e JenaTh BHIBOJ HA OCHOBE KPUTHYECKOTO aHAIM3a PAa3HBIX TOYEK 3PEHHS, MOJATBEPKIATH
BBIBOJ] COOCTBEHHOH apryMeHTaIlel WM CAMOCTOSITENbHO TOJTYYeHHBIMU JaHHBIMU.

2. YMeHue co3/1aBaTh, IPUMEHATh U MPEOOPA30BbIBATH 3HAKU U CUMBOJIBI, MOJICJIA M CXEMBI
JUIsl peLIeHNs] y4eOHBIX U TO3HABATENIbHBIX 3a/1a4.

OOyJaroIIMIACS CMOXKET:

e 0003HaYaTh CHMBOJIOM ¥ 3HaKOM TIPEIMET W/WJIH SIBJIICHUE;

® OINpeacidATh JIOTHUYCCKHUE CBA3U MCKAY MPEAMETAMU n/nnm SIBJICHUSAMU, 0003Ha4aTh JaHHBIC
JIOTHYECKHUE CBSI3H C TIOMOIIBIO 3HAKOB B CXEME;

e co3/1aBaTh aOCTPAKTHBIN MM peabHBIN 00pa3 mpenaMeTa u/ui sIBICHUS;

® CTPOUTH MOJIENIB/CXEMY Ha OCHOBE YCJIOBUI 3a71a4d U/WITH CITOco0a €€ pereHus;

® CO3aaBaThb BCDGaHBHBIG, BCILIECTBCHHBIC U I/IH(bOpMaI_[I/IOHHLIC MOACJIN C BBIACIICHUEM
CYULIECTBEHHBIX XapaKTEPUCTHUK OOBEKTa Ul ONpejeieHUs crnocola pelleHus 3ajadd B
COOTBETCTBUH C CHUTYyaIIUCH;

e 1peoOpa3oBHIBATh MOJIEIH C LENbIO BBIABICHHUS OOILMX 3aKOHOB, ONPEAEISIOMUX JaHHYIO
MPEIMETHYIO 00J1aCTh;

® TIEPEBOJUTH CIOKHYIO IO COCTaBy (MHOTOACIIEKTHYI0) HH(POPMAIIHIO U3 TpadUuecKoro Wi
(hopman30BaHHOTO (CUMBOJIBHOTO) MPEICTABIICHUS B TEKCTOBOE U HA000OPOT;

® CTPOWTH CXEMy, QJITOPUTM JCHCTBHS, WCIPABISATh WIA BOCCTAHABIWUBATH HEWU3BECTHBIN
paHee alIropuTM Ha OCHOBE MMEIOMIETOCs 3HAHUS 00 00BEKTe, K KOTOPOMY IPUMEHSETCS
QJITOPUTM;

® CTPOWTB JIOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT TPOTHBHOTO;

®  AHATM3UPOBATH/PeIICKCHPOBATh OMBIT Pa3padOTKW M pean3alud y4eOHOTO IPOEKTa,
HCCIEeI0OBaHMs (TEOPETUYECKOT0, SMIUPUUYECKOT0) Ha OCHOBE MPEATI0KEHHOM MPoOIeMHON
CUTYallH, MOCTABJICHHOM I1eJIM W/WUIN 33JaHHBIX KPUTEPUEB OIICHKH MPOIyKTa/pe3yabTaTa.

3. CMBICIIOBOE YTEHHE.

OOy4aromuiics: CMOXKET:

® HaXOJIUTh B TeKcTe TpeOyeMyto HH(OPMaLUIO (B COOTBETCTBUU C LIEISIMUA CBOEH
NESATEITLHOCTH);

® OPHEHTHPOBATHCS B COJEP)KaHUU TEKCTa, IIOHMMAThb LEJIOCTHBIM CMBICI TEKCTa,
CTPYKTYpUPOBATb TEKCT;

® YCTaHaBJIMBATh B3aUMOCBS3b OIMCAHHBIX B TEKCTE COOBITUH, SIBICHUH, TPOLIECCOB;

® PE3IOMHPOBATH IVIABHYIO UJCHO TEKCTA,

® KPUTUYECKH OLIEHUBATH COJIEpKaHue U (POpMy TEeKCTa.

4. ®opMHpOBAaHHE M Pa3BUTHE DSKOJIOTMYECKOI'O MBIIIJIEHUS, YMEHUE NPUMEHATH €ro B
MO3HABATEIbHON, KOMMYHMKAaTHUBHOW, COIIMAIbHOM TNpakTHKE U MpodeccroHalbHON
OpUEHTALIUH.

OOyJaroIIMIACS CMOXKET:

® OIIPCACIATDb CBOE OTHOIIICHHE K HpHpOHHOﬁ cpeac,



® AHAIU3UPOBATH BIIUSIHUE OKOJOTHYECKUX (PAKTOpOB HaA cpeay OOWTaHUS IKHUBBIX
OpraHu3MOB;

® MPOBOJUTH NPUYMHHBIN U BEPOSATHOCTHBIN aHANINA3 IKOJIOTHUECKUX CUTYaIlUM;

® IPOrHO3UPOBATh M3MECHCHHMSI CUTYAllUH IIPU CMEHE ACHCTBUS OAHOTO (haKTopa Ha JICHCTBHE
apyroro akTopa;

®  pACHpPOCTPaHATh SKOJOTMYECKHE 3HAHUS U YUYaCTBOBATh B IMTPAKTUUECKUX JEIaxX IO 3alIUTe
OKpY>Kalolllei cpeapl;

® BbIpaXkaTh CBOE OTHOIIECHHWE K MPUPOJIC Yepe3 PUCYHKHU, COUMHEHUS, MOJIEIH, IPOCKTHbIC
paboTHI.

5. Pa3BuTue MOTHBAIMU K OBJIAJICHUIO KYJIbTYpOW aKTHBHOTO HCMOJIb30BAaHMS CJIOBaped u
JPYTHUX MTOUCKOBBIX CHCTEM.

OOyJaroIIHIACs CMOXKET:

® OmpenensaTh He0OXOUMbIE KITIOUEBBIE TOMCKOBBIE CIIOBA U 3aMIPOCHI;
®  OCYIIECTBIISITh B3aUMOJICHCTBHUE C JIEKTPOHHBIMU MOMCKOBBIMU CUCTEMaMHU, CIIOBAPSIMH;
e (opmMHpOBaTH MHOXKECTBEHHYIO BHIOOPKY U3 IOUCKOBBIX HCTOYHHUKOB ISl 00BEKTUBU3ALINN
PE3yNIbTAaTOB MOUCKA;
® COOTHOCHTH IIOJIyYE€HHBIE PE3yJIbTAThl TOMCKA CO CBOEH JESITEIbHOCTBIO.
KommynukatuBubie Y'Y /]

1. YMeHue oOpraHuW30BBIBaTH y4e€OHOE COTPYJHUYECTBO W COBMECTHYIO JEATEIHLHOCTH C
YYHTEIIEM M CBEPCTHHKAMH, pabOTaTh WHAWUBUIAYAJbHO W B TPYMIE: HAXOIUTh OOIIee
pelieHue u pa3pemnarb KOHGIUKTH Ha OCHOBE COTJIACOBAHUS MO3UIIUN U YIETA HHTEPECOB;
(hopmyIMpoBaTh, apryMEHTHPOBATh M OTCTAMBATh CBOE MHCHHUE.

OOyJaromuiics CMOXKET:

® OmIpeeNsiTh BO3MOXHBIE POJIM B COBMECTHOM e TEIILHOCTH;

® UrpaTh ONPeAENEHHYIO POJIb B COBMECTHOM JEeSTEbHOCTH;

® [PUHUMATH MO3HIHMIO COOECEAHHKA, TIOHUMAs MO3UIMIO JIPYTOro, pa3anudarh B €ro peuu:
MHEHHE (TOYKY 3pEHHS), TOKa3aTeJIbCTBO (apTyMEHTHI), (DaKThl; THUIOTE3bl, aKCHOMBI,
TEOpUH;

® OmnpeneNsaTh CBOM JCHCTBUSL M JEWUCTBUS MapTHEpPA, KOTOPbIE CHOCOOCTBOBAIM WU
MPEMSITCTBOBAIM MPOTyKTUBHON KOMMYHUKALIUU;

® CTPOUTH NO3UTHBHBIC OTHOILIEHUS B Ipoliecce yueOHON U MO3HABATEIbHOMN 1€ATEeIbHOCTH;

® KOPPEKTHO M apryMEHTHPOBAHHO OTCTAaWBaTh CBOIO TOUKY 3pEHUS, B AUCKYCCUU YMETb
BBIIBUTATh KOHTPAPIyMEHTHI, Mepepa3upoBaTh CBOIO MBICIL (BlaJleHHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMECH);

® KPUTHYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IpPU3HABATh
OIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBAThH €T0;

® IpeIarath ATbTEPHATHBHOE PEIIeHUE B KOH(MIMKTHOW CUTYAIINH;

® BBIICIATH OOIIYIO TOUKY 3pEHHUS B TUCKYCCHH,

e JIOrOBapuBaThCS O IPAaBUIIAX U BOIPOCAX /ISl 00CYk/IE€HUS B COOTBETCTBUHU C IIOCTABICHHON
repe. rpyImnon 3agavyen;

® OpraHu30BBIBaTh y4eOHOE B3aMMOJCHCTBHE B Tpymme (OmpeaensTs oOIue Ienu,
pacnpenensaTb poju, T0TOBapUBAaThCs IPYT C JPYrOM U T. 11.);

® yCTpaHATh B paMKaX [Juaiora paspelBbl B KOMMYHHUKAllMHM, OOYCJIOBJIECHHBIE
HENMOHMMAaHHUEM/HETIPUSTHEM CO CTOPOHBI coOeceIHUKa 3a7auu, GOpMbI MU COJIEpKaHUs
Jraora.

2. YMeHHE OCO3HAHHO MHCIIOJIb30BaTh pPEUYEBbIE CPEACTBA B COOTBETCTBUU C 3aJadyeit
KOMMYHUKAIIUU NIl BBIPAKEHUS CBOMX UYYBCTB, MBICIICH M MOTPEOHOCTEH st



TUTAHUPOBAHUS U PETYJISILIMU CBOEH JIeATEIbHOCTH; BIIaZIeHHE YCTHOM U MUCbMEHHOM peyblo,
MOHOJIOTHYECKOW KOHTEKCTHOM Peublo.

OOyJaroIIMIACS CMOXKET:

OMpENENATh 33]]a4y KOMMYHUKAIIMU U B COOTBETCTBUH C HEM OTOMPATh peueBbI€ CPEICTBA;
OTOMpPATh M HCIOJIBH30BaTh PEUEBHIE CPEJCTBA B MPOIIECCE KOMMYHHUKAIMH C JPYTHMH
JOBMU (JIMAJIOT B Mape, B MajoW TpymIe U T. 1.);

MPEJICTaBIATh B YCTHOM WM MUCHMEHHOU (opMme pa3BEPHYTHIN IIaH COOCTBEHHOM
NEeSATEIbHOCTH;

co0Jr0/1aTh HOPMBI ITyOJTUYHOM PeUH, PETIIAMEHT B MOHOJIOTE U IMCKYCCUHU B COOTBETCTBUU
C KOMMYHUKATUBHOMU 3a7a4eil;

BBICKA3bIBAaTh U 0OOCHOBHIBATh MHEHUE (CYXKJIEHHE) U 3alpallrBaTh MHEHUE MapTHEpA B
paMKax Juaniora;

MIPUHUMATD PEIICHHE B XOJI€ TMAJIOTa M COTJIACOBBIBATH €T0 ¢ COOECETHUKOM;

CO3/1aBaTh MUCHbMEHHBIE KIMIIUPOBAHHBIE M OPUTHHAIBHBIE TEKCTHI C MCIOJIb30BAaHUEM
HEO0OXOIUMBIX PEYEBBIX CPEICTB;

WCIIONIb30BaTh BepOalbHBIE CpPeICTBa (CPEACTBA JIOTMUECKON CBSI3W) ISl BBIACTICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

HCIIOJIb30BaTh HEeBepOaIbHbIE CPEICTBA WM HATJISHbIE MaTeprabl, TOrOTOBIEHHBIE/
O0TOOpaHHBIC TTO/T PYKOBOJACTBOM YUUTEIS;

JienaTh OLEHOYHBIA BBIBOJA O JOCTHXKCHHUH 1€ KOMMYHUKAIIMH HETIOCPEACTBEHHO MOCTIE
3aBepIICHIS] KOMMYHUKATUBHOTO KOHTAKTa M 00OCHOBEIBATH €TO.

dopMHUpOBaHKE U PA3BUTHE KOMIIETEHTHOCTH B O0JIACTH UCIOJIb30BAaHUS MH(POPMAIIMOH-
HO-KOMMYHUKAIIMOHHBIX TexHoyoruil (nainee — UKT).

OOy4Jarommiicss CMOXKET:

I[EJICHANPABICHHO UCKATh M UCIIOJIb30BaTh MHPOPMAITMOHHBIC PECYPCHI, HEOOXOUMBIE JITIS
pelieHus yueOHbIX U MPAKTUYECKUX 3a7a4, ¢ noMouibio cpeacts UKT;

BBIOHMpATh, CTPOUTH M UCTIOJB30BATh aJIEKBATHYIO HHPOPMAIIMOHHYIO MOIEIb /IS IIepeaadn
CBOMX MBICIIEH CpPEICTBAMHU E€CTECTBEHHBIX U (HOpPMaJbHBIX S3bIKOB B COOTBETCTBUH C
YCJIOBUSIMA KOMMYHUKAITUH;

BBLICTISATH MH(MOPMAIIMOHHBINA aCMeKT 3a/1ayM, ONEPUPOBATh JAHHBIMH, HCIIOIH30BATh MO-
JieNb PelLleHUs 3a/1a4u;

WCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTMH (BKJIIOYas BBIOOpD aJeKBAaTHBIX 3ajaue
MHCTPYMEHTAIIBHBIX MPOTrPAMMHO-ANIMApPaTHBIX CPEJACTB M CEPBHUCOB) JJIsi pEIleHUs
MH(OPMAIIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX yYEOHBIX 3a7ad, B TOM YHCJE: BBIUUCICHHE,
HamucaHue MMceM, COYMHEHHH, JOKIIa0B, pedepaToB, CO3JaHIe MPE3EHTAINH U Ap.;
WCIOJIb30BaTh MHPOPMAIUIO C YIETOM ITUYECKUX U TIPABOBBIX HOPM;

co3/1aBaTh MH(POPMALIMOHHBIE PECYPCHI PA3HOTO TUMA U JIJIsl pa3HBIX aYAUTOPHIA, COOIOIATh
MH(OPMALIMOHHYIO TUTUEHY U TIpaBUiia MH(POPMAIIMOHHOM 0€30IacHOCTH.

IIpeaMeTHbIMH pe3yJibTaTaMu 00yueHus pusuke B 7-9 kiaccax sBJIAIOTCH:

(dbopMUpOBaHHE TPEJCTABICHUH O 3aKOHOMEPHOW CBS3M M TIO3HABAEMOCTH SIBICHUUN
pUPOIBI, 00 00BEKTHBHOCTH HAYYHOTO 3HAHHMS;, O CHCTEMO0Opa3yomeit poiau Gu3nku s
pPa3BUTHUSA JPYTUX €CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTMI; HAyYHOIO MUPOBO33PEHUS
KaK pe3yibTaTa W3ydYeHHsl OCHOB CTPOCHHUS Marepuu W (YHIAMEHTAIBHBIX 3aKOHOB
¢buzuku;

3HAHUS O MPUPOJE BAKHEUIINX (QU3HMUECKUX SBICHUN OKPYKAIOIIETO MUPA U TIOHUMAHUE
cMbIcTa PU3NYECKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b U3YUYCHHBIX SBICHUM;
(dbopMHUpOBaHKE TEPBOHAYAIBHBIX MPEACTABICHUNA O (DU3MUYECKOW CYIIHOCTH SIBICHHIMA
IpUPOIBI (MEXaHHUUECKUX, TEIUIOBBIX, JICKTPOMAarHUTHBIX U KBAHTOBBIX), BUAAX MaTCPHH
(BEmIECTBO W TIOJIE), NBIKCHHHM KaK CIOCOOE CYIIECTBOBAHUS MAaTE€pUHU; YCBOCHHUE



OCHOBHBIX HJECW MEXaHUKH, AaTOMHO-MOJEKYJSIPHOIO YYEHHs O CTPOCHMM BEILECTBA,
9JIEMEHTOB AJIEKTPOJMHAMUKY U KBAHTOBOW (PU3HKH; OBIIaIEHUE TOHATHIHBIM armnapaToMu
CHUMBOJIMYECKHUM SI3BIKOM (DU3UKH;

® yMEHHS I0Jb30BAaTHCS METOJAMU HAYYHOT'O MCCIIEN0BAHUS SBICHUI PUPOBI, TPOBOAUTH
HaOJII0/IeHUs], MJIAHUPOBATh U BBINOJHATH SKCIEPUMEHTHI, 00pabaThiBaTh PE3yJIbTATHI
U3MEPEHUH, MPEeJCTaBIATh PE3yJIbTaThl U3MEPEHUH ¢ MOMOIbI0 Taliul, IpapuKoB U
¢dbopMyi, 0OHapy>KMBaTh 3aBUCHUMOCTH MeEXAy (U3MYECKUMHU BEJIUYMHAMHU, OOBACHATH
[IOJIyYEHHBbIE PE3yJIbTaThl U JENaTh BBIBOJBI, OLIEHWBATH TI'PAHUIBl IOTPEIIHOCTEN
pe3yJIbTaTOB U3MEPEHUN;

® yMEHUS IPUMEHITh TEOPETUUYECKHE 3HaHUA MO (PU3MKE HA NPAKTUKE, pelIaTh (U3NYECKUe
3a/la4y Ha IPUMEHEHHE MTOJIyYCHHBIX 3HAHUM;

® YMEHUs U HaBbIKU IPUMEHSTh NOJTY4YEHHbIE 3HAHUS U1 OObSICHEHUS IPUHIUIIOB 1EHCTBUS
BOKHEHIINX TEXHUYECKUX YCTPOMCTB, (paboOThl) MalllMH W MEXaHU3MOB, CPEICTB
NEPEIBIKEHUs] M CBSI3M, OBITOBBIX NPUOOPOB, NPOMBIIIJIEHHBIX TEXHOJOTHYECKUX
IIPOLIECCOB, PELIEHUS MPAKTUYECKUX 3ajJady IIOBCEJHEBHOM MKU3HHU, o0OecrneyeHus
0€30IaCHOCTH  CBOEH JKU3HHU, pALUOHAIBHOTO MPUPOJOINOIB30BaHUS UM OXPAHBI
OKPY’KaIOILEeH Cpeibl; BIUSAHUSA TEXHUYECKUX YCTPOMCTB HA OKPYIKAOILYIO CpEeny;

® OCO3HaHHE BO3MOXKHBIX IPUYMH TEXHOT'CHHBIX U 3KOJOIMYECKHX KaTacTpod.

® O0CO3HaHME HEOOXOAMMOCTH IPUMEHEHHUS MAOCTHKEHMH (U3MKM W TEXHOJOTMH JJis
paloOHaIbHOTO MPUPOIOIOIB30BAHUS;

® OBJaJIeHHE OCHOBaMHU 0€30MaCHOT0 HCIOJIb30BAaHUS E€CTECTBEHHBIX U HCKYCCTBEHHBIX
ANEKTPUYECKUX U MATHUTHBIX 10JIEH, 2JIIEKTPOMArHUTHBIX U 3BYKOBBIX BOJIH, ECTECTBEHHBIX
U UCKYCCTBEHHBIX HOHU3UPYIOLINX U3ITy4YeHUH BO N30€kaHUe UX BPEIHOTOBO3/IEHCTBHS HA
OKpY’KaIoIyI0 Cpely U OpraHu3M YeJIOBEKa;

e (opmupoBaHue yoexaeHHs B 3aKOHOMEPHOU CBSI3U M IO3HABAEMOCTH SIBIICHUHN PUPObI, B
O00BEKTHBHOCTH HAYYHOTO 3HAHUS, B BBICOKOW IIEHHOCTH HAyKH B Pa3BUTUU MaTEPUATBHOM
U JYXOBHOH KYyJIbTYPBbI JIFOJIEH;

® pa3BUTHE TEOPETUUYECKOTO MBILIUICHUS Ha OCHOBE ()OPMUPOBAHUS YMEHUHN YCTAHABIINBATh
(bakThl, pazauuaTh NMPUYUHBI U CIEACTBUS, CTPOUTh MOJEIM U BBIIBUTATh TUIIOTE3bI,
OTBICKMBaTh M (HOPMYIHpPOBATh JOKA3aTENbCTBA BBIABHUHYTBHIX THIIOTE3, BBIBOJIUTH W3
HKCIEPUMEHTAIBHBIX (PAKTOB M TEOPETHUECKUX MOENeH pru3nueckue 3aKOHBI;

® pa3BUTHE YMEHHUs IJIAHUPOBATh B IIOBCEJHEBHOW U3HU CBOM JEHCTBHUS C IPUMEHEHHEM
IIOJTyYEHHBIX 3HAHUH 3aKOHOB MEXaHHUKH, DJIEKTPOJINHAMUKH, TEPMOIUHAMUKHN U TEIUIOBBIX
SIBJIGHUH C LIETIBI0 COEpEeKEHMSI 310POBbSI;

e (opMHpOBaHUE MPEACTABICHUI O HEPAIIMOHATIHLHOM HUCIIOJIB30BAHNH ITPUPOTHBIX PECYPCOB
U DHEPIUH, 3arpsI3HEHUN OKPY’KaIOILIEH Cpebl KaK CIEACTBHE HECOBEPIIEHCTBA MAIIMH U
MEXaHHU3MOB.

¢ KOMMYHHUKAaTUBHBIC YMEHHS: JOKIAAbIBATE O pPE3yJIbTaTaX CBOEr0 HCCIEJOBAHMS,
y4acTBOBaTh B JUCKYCCHM, KpPaTko M TOYHO OTBEYaTh Ha BOMIPOCHI, HCIIOJIB30BAThH
CIPaBOYHYIO JIUTEPATYPY U APYIHe UCTOYHUKHU HHPOPMALIUH.

BbINyCKHUK HAYYHUTCSH:

coOroIaTh TMpaBuiia 0€30MMaCHOCTH U OXPAHbI TPYla MPH padoTe ¢ yU4EeOHBIM | JIAOOPATOPHBIM
000opyI0BaHUEM;

MIOHUMATh CMBICJI OCHOBHBIX (PU3MUYECKUX TEPMHUHOB: (hu3ndecKoe Teno, (U3n4YecKoe sSBICHHUE,
¢bu3nyeckas BeIUYMHA, €TUHHUIIBI U3MEPEHNUS;

pacmo3HaBath MpoOIeMbl, KOTOPBIE MOYKHO PEIIUTH MIPH MOMOIIH (PU3UIECKUX METOJIOB; aHAIN3UPOBATh
OTJICJIBHBIC Talbl IPOBEACHUS UCCICAOBAHUI U HHTEPIIPETUPOBAThH PE3YJIbTAThI HAOIIOACHUN U OTIBITOB;



CTaBHTh ONBITHI TI0 MCCICIOBAHUIO (U3UYECKUX SBJICHUN MM (DU3MYESCKHX CBOMCTB Ten 0Oe3
WCIIOIB30BAaHUS TPSIMBIX HM3MEPEHUH; MpU 3TOM (POpMYyIHpOBaThH MpoOIeMy/3a1ady y4eOHOTro
IKCIIEPUMEHTA; COOMPATh YCTAHOBKY W3 TPEUIOKCHHOTO OOOPYIOBAaHHS, MPOBOJUTH OMBIT U
(bopMyIHpOBATH BHIBOJIBI.

[Tpumeuanue. [Tpu npoBeaeHnN ccaea0BaHUS PU3NUECKUX SBICHUM N3MEPUTENbHbBIE TPUOOPHI
UCTIONIBL3YIOTCS JTUIID KaK JTaTYMKU U3MEpPEeHUs] (U3MUECKUX BEIHYMH. 3aMKUCH MMOKA3aHUN MPSMBIX
U3MEpEHUI B 3TOM ciiyyae He TpedyeTcsl.

MMOHUMATD POJIb IKCIIEPUMEHTA B TIOJYUYEHUN HAYYHON HH(OpMAIIHH;

MIPOBOJIUTH MPSIMbIE M3MEPEHHS (PU3MUECKUX BEJIMYHH: BPEMsl, PACCTOSHUE, Macca Teja, 00beM,
CWJIa, TeMIiepaTypa, aTMoc(epHoe HaBlIeHHE, BIAXXHOCTh BO3AyXa, HANpsDKEHUE, CHjla TOKa,
paaranvoHHbIA GOH (C UCIIONB30BaHUEM JO3UMETPA); MPH 3TOM BBHIOMPATh ONTHUMAIBHBIN CIOCO0
W3MEPEHHUS U UCIIOJIB30BaTh MPOCTEUIIINE METO/IbI OLICHKH MOTPENTHOCTEN U3MEPEHHUN.

[Tpumeuanue. Jliobas ydeOHas mporpamMma JOKHA OO€CIeYMBaTH OBJAJCHUE MPSIMBIMHU
U3MEPEHUSIMU BCEX MEPEUUCICHHBIX (PU3UMUECKUX BETUYHH.

IPOBOJUTh HCCIIEJOBAHUE 3aBUCHUMOCTEH (M3NYECKUX BEJIMYMH C HCIIOJIb30BAaHHEM IPSIMBIX
U3MEpPEHUIl: MpPU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY, (PUKCHUpPOBATH pE3yJbTaThl MOIYYEHHON
3aBUCUMOCTH (PU3NYECKHUX BEJIWYHH B BUJIE TAOJIUI] M TPAQHKOB, ENIAaTh BBHIBOABI MO pe3yJIbTaTaM
HCCIIEN0BAHUS;

MIPOBOANTHh KOCBEHHBIE H3MEPEHUS (PU3MYECKMX BEIMYMH: TPU BBINOJIHEHUH W3MEPEHUM
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys MpPEUIOKEHHOW HWHCTPYKIWHU, BBIYHCIISTH
3HAYCHHUE BEJIMYUHBI U AHAJIU3UPOBATH IOJYYECHHBIC PE3YJIBTATHl C YYETOM 3aJaHHOUM TOYHOCTH
U3MEPECHMU;

AHAJIIM3UPOBATh CHUTyallUM TIPAKTHUKO-OPUCHTUPOBAHHOI'O XapakTepa, Y3HaBaTb B HHX
MPOABJICHUC N3YYCHHBIX (1)I/ISI/I‘~I€CKI/IX SIBJICHUH WIH 3aKOHOM€pHOCTCﬁ W IPUMCHATH UMCIOIIUCCA
3HaHUA AJId UX 06’b$ICHeHI/ISI;

MMOHUMATh TMPUHIUIBI JEHCTBUS MAIIWH, TPUOOPOB M TEXHHUYECKUX YCTPOMCTB, YCIOBHUS HX
0€30ITacHOTO MCITOJI30BAaHMS B TIOBCETHEBHON KU3HU;

UCIIOJIb30BaTh IPU BBIIIOJIHEHUM YYEOHBIX 3a7ad HAY4YHO-IOMYJISIPHYIO JIUTEPATypy O
(bu3NUECKUX SABICHUAX, CIIPABOYHbIC MaTepHallbl, pecypchl MIHTepHEeT.

BI)IHyCKHI/IK MOJYYUT BO3MOKHOCTDb HAYYUTHLCH

0CO3HAaBaTh LICHHOCTh HAYYHBIX UCCIIEIOBAHUHN, POJIb (U3KKH B PACIIUPEHUN IIPEICTaBICHUN 00
OKPY’KaroIlleM MUPE U €€ BKJIAJl B YIIyUIICHUE Ka4eCTBA KU3HH;

UCIIONIb30BaTh MPUEMBI TIOCTPOEHHUS (PU3UYECKUX MOJENe, MOUCKa H  (HOPMYIHPOBKHU
JI0KA3aTeNIbCTB BBIIBUHYTBHIX THUIOTE3 M TEOPETHMUYECKUX BBIBOJIOB Ha OCHOBE AMIIUPUYECKU
YCTaHOBJICHHBIX (DAKTOB;

CpPaBHHMBATh TOYHOCTh U3MEPCHUs (PU3UUYCCKUX BEIMYUH 110 BEJIMYMHE UX OTHOCUTEIILHOM MOTPEIIHOCTH
TIPH TIPOBEICHHUH TIPSIMBIX U3MEPEHHI;



CaMOCTOSATENIFHO MPOBOUTH KOCBEHHBIC M3MEPEHUS M MCCIEIOBaHUS (PU3NYECKUX BEJINYMH C
HCIIOJIb30BAHHUEM PA3JIMYHBIX CII0CO00B HU3MCPCHUSA (1)PI31/I'—ICCKI/IX BCJINYNH, BI)I6I/IpaTB CpeacTBa
M3MEPEHUs C yYeTOM HEOOXOAMMOW TOYHOCTH H3MEpPEeHHH, OOOCHOBBIBATH BHIOOp cmocoba
HU3MCPCHUA, AACKBATHOI'O MMOCTaBJIICHHOM 3aaa4e, MIpOBOJAUTH OLICHKY JOCTOBCPHOCTH IMOJTYYCHHBIX
Pe3yJIbTaTOB,;

BOCIPUHUMATh UH(pOpMaLHio (GU3MUECKOTO CoAepKaHHs B HAYYHO-IOMYJISIPHOM JUTepaType u
CpeACTBax MaccoBOM wWH(pOpMAIMHM, KPUTUYECKH OICHUBATh IMOJNYUYEHHYIO HWH()OPMAIHIO,
aHAIIM3HPYS €€ COJIeP )KaHNe U JaHHbBIE 00 UCTOYHUKE NH()OPMALINY;

CO3JaBaTh COOCTBEHHbIE TMCbMEHHBIE U YCTHBIE COOOLICHHS O (PU3NUECKUX SIBIECHUSAX HA OCHOBE
HECKOJIbKUX HMCTOYHUKOB MH(POpPMAIUHU, CONPOBOXKJIATh BBICTYIUIEHHE MpE3eHTalUeH, YUUThIBas
0COOEHHOCTH ayIUTOPHH CBEPCTHUKOB.

Mexannueckne iBJIeHHUSA
BbInyCKHUK HAYYHMTCH:

pacrno3HaBaTh MEXaHUYECKHUE SBJICHUS U OOBICHATH HA OCHOBE MMEIOIIUXCS 3HAHUI OCHOBHBIE
CBOMCTBA WJIN YCJIOBUS NMPOTEKaHUs ITHX SBJICHUN: PAaBHOMEPHOE M HEPAaBHOMEPHOE JBUKEHHE,
PaBHOMEPHOE U PAaBHOYCKOPEHHOE IIPSIMOJIMHENHOE JBUKEHUE, OTHOCUTEIIBHOCTh MEXaHUYECKOTO
JBWKEHUS, CBOOOJHOE TMaJileHHe Tell, pPaBHOMEPHOE JBIKEHHE M0 OKPYXHOCTH, WHEpIus,
B3aMMO/ICHCTBYE TEJI, PEAKTUBHOE ABMKEHUE, ITepeiada aBIeHHS TBEPbIMU TEIaMU, )KUIKOCTIMUU
razamu, armochepHoe JaBleHHEe, IUIABaHHE TeJ, PABHOBECHUE TBEPIBIX TEJ, HMEIOLIUX
3aKpEIJICHHYIO OCh BpaIlleHUsI, Koyie0aTelIbHOE IBUKEHHE, PE30HAHC, BOJTHOBOE JIBH)KEHUE (3BYK);

OMHCHIBATh HM3YYCHHBIC CBOWCTBA TEN W MEXAHUYECKHE SIBJICHUSA, HWCIONB3YS (HU3HUYECKUE
BEJIMYUHBL: TYTh, TEpPEMEIICHHe, CKOPOCTh, YCKOpEHHE, IepHoja oOpalleHus, Macca Tea,
IJIOTHOCTh BEIIECTBA, CHJIA (CUJIa TSKECTH, CHJIa YIIPYTrOCTH, CHJIa TPEHHUS ), JAaBICHUE, UMITYJIbC
Tena, KMHETUYeCKas SHEprus, MOTEHIMAlbHAs JHEPTus, MeXaHudeckas paboTa, MeXxaHHUYecKas
motHocTh, KITJI mpu coBepiieHnu paboThl C HCIIOIL30BaHUEM IIPOCTOTO0 MEXaHU3Ma, Crjla TPEHHS,
aMIUINTYy1a, IEPUOJ U YacTOTa KoyieOaHM, UIMHA BOJHBI M CKOPOCTh €€ paclpoCTpaHEeHUs; Ipu
OTHMCAaHUH MPABWIBHO TPAKTOBATH (DU3UUECKUN CMBICIT HCTIOIB3YEMBIX BEJIMYUH, UX 0003HAUCHUS U
€IMHUIIBI M3MEPEHUs, HaXOAHWTh (DOPMYIIBI, CBS3BIBAIONINE NAaHHYIO (U3NYCCKYIO BEIIMYUHY C
JOPYTUMH BETUYMHAMU, BEIYUCIISITh 3HAUCHUE (PU3NICCKON BETUUHMHBI;

aHAJIM3UPOBATh CBOMCTBA TEJ, MEXaHUYECKHE SBICHUS M MPOIECCHI, UCTONB3Ys (PH3UIecKue
3aKOHBI: 3aKOH COXpPAaHEHUS dHEPTUHU, 3aKOH BCEMUPHOI'O TATOTEHHUSI, IPUHLUI CYNEPHOZULIMU CUIT
(maxoxxaenue paBHonencTByromel cuibl), I, II u III 3akonsl HproTOHa, 3aKOH cOoXpaHEHHs
uMmmyJsibca, 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMena; IMpPU 3TOM paszjiMyaTh CIOBECHYIO
(hOpMyYITHUPOBKY 3aKOHA U €70 MaTEMaTUYECKOE BHIPAXKCHHE;

pa3jindaTb OCHOBHBIC IIPHU3HAKH H3YYCHHBIX (I)I/I3I/ILIGCKI/IX MOJICTICH: MaTcepHraJibHad TOYKa,
HHEpLHUaJIbHAA CUCTEMA OTCUECTA,

pemaTte 3a7add, WCTONb3ys (PHU3MYEecCKHe 3aKOHBI (3aKOH COXPAaHEHWS HDHEPrHH, 3aKOH BCEMHUPHOTO
TACOTeHUs], NpuHLUMN cynepno3uuuu cui, I, IT u Il 3akonsl HeroTOHA, 3aKOH COXpaHEHHsI UMITYJIbCa, 3aKOH
I'yka, 3akon [lackans, 3akoH Apxumena) U (QOpMYIIBI, CBS3bIBAIONIME QU3MYECKHE BEIUYUHBI (IYTh,
CKOpPOCTb, YCKOPEHHE, Macca TeJa, IUIOTHOCTh BELIECTBa, CHIIA,



JaBJICHUE, UMITYJIbC TeJIa, KHHETUYECKask SHEPrHsl, IOTeHIMAIbHAs SHEPTUsl, MeXaHu4ecKas paboTa,
MexaHuuyeckas MomHocTb, KII/] mpoctoro mexannsma, cuia TpeHUS CKOJbXKEHUs, K03()PUIHEeHT
TPeHMsI, aMIUIMTyJa, IepUoJ M YacToTa KojeOaHuM, JJIMHa BOJHBI U CKOPOCTh €€
pacnpoCTpaHEHHs): HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4yl 3alIUChIBAaTh KPATKOE YCIOBHE, BBIACISATh
¢du3nueckre BeIMYUHbI, 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JUISI €€ PEeILIeHHs, IPOBOAUTE PACUETHIH
OLIEHUBATh PEAIbHOCTh MOJIyY€HHOI'0 3HAaUeHUs (PU3MUECKON BEIIMUMHBI.

BLIHYCKHI/IR HOJYYHUT BOSMOKHOCTD HAYIUTLCH:

HCIOJIb30BaTh 3HAHUS O MEXAHMYECKUX SIBJICHUSX B MOBCEJHEBHOW >KU3HM JIs OOECeueHus
0€30IacHOCTH MpH OOpaIleHUuH ¢ MPUOOpaMU U TEXHHUUYECKUMH YCTPOMCTBAMH, ISl COXpaHEHUs
3JI0pOBbsl M COOJIO/IEHUS] HOPM SKOJIOTHYECKOI0 MOBEIEHUsI B OKpY’Karollel cpene; NMPUBOIUTH
IPUMEpPbI MPAKTUUECKOTO0 MCIOJIb30BaHUA (DU3MYECKMX 3HAHMM O MEXaHMUYECKUX SIBJICHUAX U
Gu3nM4eCKUX 3aKOHaX; IMPUMEPBl MCIOJIB30BaHUSI BO30OHOBISAEMBIX HCTOYHUKOB OSHEPIUH;
9KOJIOTUYECKUX TOCIEACTBUN UCCIEA0BAHUSA KOCMUYECKOTO IPOCTPAHCTB;

pa3ianyaTh TPAaHUIBl MPUMEHUMOCTH (PU3UYECKHX 3aKOHOB, MOHUMAaTh BCEOOIIMI XapakTep
(GyHIaMEHTaIbHBIX 3aKOHOB (3aKOH COXpaHEHHs] MEXaHUYECKOM 3HEepruH, 3aKOH COXPaHEHMs
HMMITYJIbCa, 3aKOH BCEMUPHOTO TATOTCHHS) M OTPAHUYCHHOCTh MCIOJIb30BAHUSI YACTHBIX 3aKOHOB
(3akon I'yka, Apxumena u 1ip.);

HaXOJUTh aJIEKBAaTHYIO IIPEUIOKEHHOMN 3a7aue (PU3MUECKYI0 MOJIENb, Pa3peliaTh IpolaeMy Kak
Ha OCHOBE UMEIOIIMNXCS 3HAHUN M0 MEXAHUKE C HCTI0JIb30BAaHUEM MaTEMAaTUYECKOT0 anmnapara, Taku
IIPY [TIOMOIIY METOOB OLICHKHU.

TenJyioBbIe SAABJICHUSA
BorInyCKHUK HAYYHTCH:

pacro3HaBaTh TEIUIOBBIC SBJICHUS M OOBSACHATH Ha 0a3e WMEIOMMUXCS 3HAHUN OCHOBHBIC
CBOWCTBA WMJIM YCJIOBHUS NPOTEKAaHUs 3TUX sBICHUU: Auddy3us, u3MeHeHue odbema Ten NpHU
HarpeBaHuu (OXJaXJIEHUM), OOJbIIas CXKMMAEMOCTh Ta30B, Majas C)KUMAEMOCTb KHJIKOCTEH U
TBEPABIX TEN; TEIUIOBOE PAaBHOBECHE, WUCIIAPEHHE, KOHICHCAlWs, IUIABJICHHE, KPHUCTAJIN3aLNs,
KHUIIEHHWE, BJIAXHOCTh BO3[yXa, pa3JIMYHbIE CIOCOOBI Terionepenayu (TErIonpoOBOIHOCTD,
KOHBEKIIMSI, U3]TyUYEHHUE), arperaTHble COCTOSIHUS BEILIECTBA, MOIJIOMIEHUE SHEPTUH MPU UCTIapEHUU
KHUJKOCTU M BBIIEICHHE €€ MPH KOHJEHCAlMM Iapa, 3aBUCUMOCTb TEMIIEpAaTyphbl KHUIIEHUS OT
JIaBJICHHUS;

OIMCBIBATh U3YUYECHHbIE CBOMCTBA TEJ U TEIUIOBBIE SIBIECHUS, UCIIOB3Ysl (pU3NUecKre BETHUUHBIL:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHsS JHEPIUs, TEMIIEpaTypa, YIAelabHas TEIJIOEMKOCTb BEILECTBA,
yZebHas TEIUIOTa IUIaBICHMS, yJIeJIbHAs TeIJIoTa IapooOpa3oBaHus, yelIbHAs TEII0Ta CTOpaHUs
TOIUIMBA, KO3()PUIMEHT MOJE3HOr0 ACUCTBUS TEIJIOBOTO ABUIATENs; MPU ONMHMCAHWUU MPABUIBHO
TPaKTOBATh (PU3MUECKUIT CMBICI UCTIONB3YEMBIX BETMYMH, X 0003HAUCHUS U €AMHUIIBI H3MEPEHHS,
HaXoAuTh (OPMYJIbI, CBS3BIBAIOLINE JAHHYIO (DU3UYECKYIO BEJIMYMHY C APYTUMH BEITUYHWHAMH,
BBIUUCIIATH 3HAUCHHE (PU3NYECKON BETUUNHBL;

AHaJIN3UpPOBATH CBOMCTBaA TCJI, TCIUIOBBLIC ABJICHHUA W IPOLCCCHI, HUCIOJb3Yys OCHOBHBLIC IMOJIOXKCHUA
ATOMHO-MOJICKYJIAPHOI'O YUCHUA O CTPOCHUU BEIICCTBA U 3aKOH COXPaHCHUA DOHEPI U,



pa3anyaTh OCHOBHBIE MPU3HAKU W3YYEHHBIX (PU3MUECKUX MOJIENe CTPOEHUS T'a30B, KUAKOCTEH
Y TBEPJBIX TEIT,

NPUBOJUTH TPUMEPHI MPAKTUYECKOTO HCIONb30BaHUS (PU3MUECKUX 3HAHUH O TEIJIOBBIX
SBJICHUSIX;

pelaTh 3a/1a4yM, UCMOIb3ys 3aKOH COXpaHEHHsI SHEPTHH B TEIUIOBBIX IMpolieccax U (HopMyIibl,
CBS3bIBAIOIIME (PU3MYECKUE BEJIWYMHBI (KOJMYECTBO TEIUIOTHI, TeMIeparypa, YyiAelbHas
TEIUIOEMKOCTh BEIIECTBa, yZAeNbHas TEIUIOTa IUIaBJIEHUS, YJelbHas TEIoTa MmapooOpa3oBaHuS,
yAeNbHAs TETUIOTa CrOPaHUs TOTUTNBA, KO3(PPUITUCHT MOJIE3HOTO JCHCTBHSI TEIJIOBOTO JBUTATES):
HA OCHOBE aHallM3a YCIOBUS 3aJa4yd 3alHChIBATh KPATKOE YCIOBUE, BBIACIATH (PU3UYECKUE
BEJTMYHHBI, 3aKOHBI U ()OPMYJIIbI, HEOOXOIUMBIE IS €€ PeIIeHHs], TPOBOJAUTH PACUETHI M OIICHUBATh
PEATbHOCTH MOTYYEHHOTO 3HaYCHUS (PU3NYECKOM BETHUHHBI.

BLIHyCKHI/IK MOJIYYUT BOSMOXKHOCTh HAYIYHUTHCH:

UCIIONIb30BaTh 3HAHUS O TEIUIOBBIX SIBICHUSX B MOBCEJIHEBHOW JKM3HH JUIsI OOecreueHUs
0e30MacHOCTH MpU 00palleHuy ¢ MPUOOpPaMH M TEXHUYECKUMH YCTPOWCTBAMU, I COXPAaHEHUS
3I0pOBbsl M COOJIOJICHUSI HOPM 3KOJIOTHUYECKOTO MOBEACHUS B OKpY’KaIOIIeH cpefie; MPUBOIUTH
MIPUMEPBI IKOJIOTHIECKUX TTOCIEICTBHI pabOThI ABUTATENICH BHYTPECHHETO CTOPAHMS, TEIJIOBBIX U
TUAPOIIIEKTPOCTAHIU;

pasnuyaTth IpaHULbl NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, MOHUMAaTh BCEOOIIMH XapakTep
(byHIaMeHTaNbHbIX (U3NYECKUX 3aKOHOB (3aKOH COXPAaHEHUS 3HEPTUU B TEIUIOBBIX MpoIeccax) u
OTPaHUYEHHOCTh UCIOIb30BAHUS YACTHBIX 3aKOHOB;

HaXoIuThb aICKBATHYIO npenno;erHoﬁ 3aJ1a4dc (bl/ISI/I‘leCKYIO MOJ€CJIb, pa3pCuiaTh Hp06neMy Kak
Ha OCHOBE HUMCHOIIUXCS 3HAaHWH O TEIJIOBBIX SBJICHUSX C HCIIOJH30BAaHUEM MaTEeMaTHUYECKOIO
arrmapara, Tak 1 Ipyu IoMOIIu METOAO0B OLICHKHU.

JJIeKTpHYecKHe H MAarHUTHbIE SIBJICHUS
BbINyCKHUK HAYYHTCS:

pacro3HaBaTh 3JEKTPOMArHUTHBIC SIBICHUS W OOBACHITHP HAa OCHOBE HMMEIONIUXCS 3HAHUU
OCHOBHBIE CBOMCTBA WJIM YCJIIOBUS IPOTEKAHUS ITUX SIBJICHUM: SJIEKTPU3AlUs TEJ, B3AUMOACHCTBUE
3apsANIOB, DJJEKTPUYECKUM TOK MW €ro JeWcTBUs (TEIJIOBOE, XWMHUYECKOE, MAarHUTHOE),
B3aWMOJICVICTBUE MAarHuTOB, JJIEKTPOMArHUTHAs WHAYKLIUSA, JACWCTBUE MATHUTHOTO IIOJIS Ha
MIPOBOJHUK C TOKOM U Ha JBHXKYILYIOCS 3apsDKEHHYIO YACTHUILY, JEUCTBUE AIEKTPUUECKOTO I0JIS Ha
3apsKEHHYI0 YacTHILy, 3JIEKTPOMArHUTHBIE BOJIHBI, MPSMOJMHEMHOE paclpOCTpaHEHHE CBETA,
OTPaXCHUE U MPEIOMIIEHHE CBETA, JUCTIEPCHUSI CBETA.

COCTaBJISITh CXEMBI AJIEKTPUYECKUX IIeTIeH C MOCIe0BATEeIbHBIM U MapauIeTbHBIM COSTUHEHHEM
AJIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAYEHUSI JIEMEHTOB JIEKTPUUECKUX IeNell (MCTOUHUK TOKa,
KIII0Y, PE3UCTOP, PEOCTAT, JaMIIOUYKa, aMIIepPMETP, BOJILTMETD).

HCIIOJIB30BATh ONTUYCCKUC CXCMbI AJId MMOCTPOCHUS I/1306pa)KCHI/Iﬁ B INIOCKOM 3CpKaJIC U co6npafomeﬁ
JIMH3C.



OIMIUCBhIBATh M3YUYCHHBIC CBOMCTBA TENl U OJICKTPOMArduTHBIC SABJICHUS, UCIIOJIb3Ys (1)PI3PI‘I€CKPI€
BCJIMYHUHBI: SHCKTpI/I‘—IGCKI/Iﬁ 3apsan, Cujia TOKa, OJJICKTPUYCCKOC HAIPSXKCHUC, JJICKTPUUCCKOC
COITPOTUBJICHUE, YACIILHOC

COIMPOTUBJICHUEC BCILICCTBA, pa60Ta SJICKTPUYCCKOTO ITOJIsA, MOIIIHOCTD TOKA, (I)OKYCHOG pacCTosAHNUCH
OIITHYCCKasA CUJia JIMH3bI, CKOPOCTDH 3JICKTPOMATI'HUTHBIX BOJIH, AJIMHA BOJIHBI U 4aCTOTAa CBCTA; IIPU
OIMMCAaHUHN BEPHO TPAKTOBATH (bHSquCKI/II;'I CMBICJI HUCIIOJB3YEMBIX BCIWYNH, HUX 0003HaYEHHS U
CANMHUIBI U3MCPCHUSA; HAXOJIUTH (bOpMy.]'H)I, CBA3BIBAIOIIUC AJAHHYIO (i)I/ISI/I'-IeCKYIO BCIIMYMHY C
APYTrUMHA BCIIMUWHAMMU.

aHAJIM3UPOBAaTh CBOICTBAa TeJ, DSJEKTPOMATHUTHBIE SBJICHMS W HPOLECCHl, HUCIONb3Ys
(bu3nyeckre 3aKOHbI: 3aKOH COXPAHEHUs JIEKTPUYECKOro 3apsaaa, 3akoH Oma Juid yyacTKa LEMNH,
3akoH J[xoyia-Jlenna, 3aKk0H NpsMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOH OTPAKECHHUS CBETA,
3aKOH IIPEJIOMJIEHHS CBETa; IPU 3TOM pa3InyaTh CIOBECHYIO (DOpPMYIMPOBKY 3aKOHAa U €ro
MaTEMaTHYECKOE BhIPaKEHNUE.

NPUBOJNUTH  TPHUMEPHl  MPAKTHYECKOTO  MCIONB30BaHUS  (QU3MYECKHX  3HAHUH O
JJIEKTPOMATrHUTHBIX SBJICHUSX

pelaTh 3a7jauu, UCHoNb3ys pU3nUecKre 3aKoHbI (3aKkoH OMa /1711 yyacTKa [enH, 3aKoH J[xoys-
JleHua, 3aKkOoH MPSIMOJIMHEHHOIO PpacHpOCTPAaHEHUS CBETa, 3aKOH OTPaKEHUS CBETa, 3aKOH
MpesoMIieHus: cBeTta) W (opMmysbl, CBA3bIBalOIIME (U3MUECKHE BEIMYMHBI (CHja TOKa,
IEKTPUUYECKOE HANPSIKEHHE, DIIEKTPUYECKOE CONPOTHUBIEHUE, YAEIBHOE COINPOTHBIICHHE
BEILECTBA, paboTa 3IEKTPHUUECKOIO I0JIS, MOITHOCTh TOKA, (JOKYCHOE PACCTOSIHUE M ONTHYECKAs
CHJIa JIMH3bI, CKOPOCTb HJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YAaCTOTa CBETA, (POPMYJIBI pacyeTa
AJIEKTPUYECKOTO CONPOTHUBICHUS MPU MOCIENOBATEIbHOM U MNapalIeIbHOM COEAMHEHUH
IIPOBOJIHUKOB): Ha OCHOBE aHaJIM3a YCJIOBHUS 3aJjaud 3allUChIBaTh KPAaTKOE YCIIOBHE, BBLAEIATH
¢bu3nyecKre BETUYUHbI, 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUISI €€ PELIeHHUS], TPOBOIUTh PACUEThIN
OLIEHHBATh PEAIbHOCTD MOTYYEHHOTO 3HaYEHUS (PU3NUECKON BEIUYUHBI.

BBIHYCKHI/IK MOJIYYUT BOSMOKHOCTb HAYUYUTHCH:

UCTOJIb30BaTh 3HaHMA OO0 DIEKTPOMATHUTHBIX SBJICHUSX B TIOBCEIHEBHOM JKU3HU JUIA
obecrieyeHns: 6€30MaCHOCTH MPHU 0OpallleHNH ¢ MpUOopaMH U TEXHUYECKHMMHU YCTpOMCTBaMu, IJis
COXpPaHEHHUS 3/10pOBbsl U COOJIOAEHUSI HOPM SKOJIOTMYECKOI0 MOBEJCHUS B OKpYXKarolleil cpeje;
IIPUBOIUTH PUMEPHI BIUAHUS 3JIEKTPOMAarHUTHBIX U3ITyUYEHUH Ha KUBbIE OPraHU3MBI;

pa3nuyath TPaHMUIBl MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, IMOHMMATh BCEOOLIUI XapakTep
(GyHIaMEHTaNbHBIX 3aKOHOB (3aKOH COXPAaHEHHUs 3JIEKTPUYECKOTO 3apsia) U OrpaHUYEHHOCTh
MCTIOJIb30BAaHUS YACTHBIX 3aKOHOB (3akoH OMa /17151 ydacTka nemnu, 3akon J[xoyins-Jlenna u ap.);

UCTIOJIB30BAaTh MPHEMBI TIOCTPOCHUS (U3WYECKHX MoJeNeld, mNoucka u (HopMyIupoBKH
JIOKA3aTeJIbCTB BBIJBUHYTBIX THUIIOTE3 M TEOPETUYECKUX BBIBOJOB HAa OCHOBE HMIIMPUYECKU
YCTAQHOBJICHHBIX (PaKTOB;

HaxXOIUTh AJEKBATHYIO NPEAJIOXKECHHOW 3amade (PU3MYECKYI0 MOJENb, pa3zpeuiart npodsieMy Kak Ha
OCHOBE HMEIOIIMXCA 3HAHWH 00 SIIEKTPOMATHUTHBIX SIBICHHAX C HWCIIOJIb30BAaHHEM MaTeMaTHYECKOTO
ammnapara, TaK M Ipy IOMOILM METOJ0B OLCHKH.



KBanroBpie sIBJIeHHUSA
BbpInyCKHUK HAYYHTCH:

pacnio3HaBaTb KBAHTOBBLIC SABJICHUA U OOBSICHATh HAa OCHOBE UMCIOIINXCA 3HAHUII OCHOBHBIE
CBOMCTBA HIIH YCJIOBUSA TOPOTCKAHUSA OTHUX SIBJICHMI: €CTECTBEHHas H HCKYCCTBCHHAA
PaanuOaKTUBHOCTD, O.-, B- U Y-U3JIyUCHU, BOSBHUKHOBCHHUC JIMHEUYaTOTO CIICKTpPA U3JIYUCHUA aTOMA,

OIMCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBJICHHS, HCIIONB3YS (PU3MUECKHE BEIHMYMHBI: MacCOBOE
YHCII0, 3apAJ0BOEC YUCIIO, MEPUOJ MOoJypacnaja, dHeprus (OTOHOB; MPU ONMUCAHUM IPABUIBHO
TPaKTOBATh (PU3MUECKHI CMBICI UCHIOIb3YEMBIX BETMUMH, UX 0003HAUEHUS U €IMHUIIBI U3MEPEHUS;
HAXOJUTh (OPMYIIbI, CBS3BIBAIOIIME JAaHHYIO (U3MYECKYIO BETUYMHY C APYTUMHU BEITUYMHAMU,
BBIUHCIISTH 3HAU€HUE (DU3MUECKON BEIIMYMHBL;

aHAJM3UPOBATh KBAHTOBBIC SIBICHUS, UCHONb3Yys (U3MUYECKHE 3aKOHBI M IOCTYJAThl: 3aKOH
COXpPAHEHHUs SHEPTUH, 3aKOH COXPAHEHUS IEKTPHUUECKOro 3apsi/ia, 3aKOH COXPaHEHUsI MacCOBOI0
YHCIIa, 3AKOHOMEPHOCTHU U3JTyUYEHHUS U NTOIJIOIIEHHS CBETA AaTOMOM, IIPH 3TOM PA3JIN4aTh CJIOBECHYIO
(OpMyJIMPOBKY 3aKOHA U €70 MAaTEMAaTUYECKOE BBIPAKEHUE;

pa3jindaTb OCHOBHBIC NPU3HAKU HHaHCTapHOﬁ MOACIN aToMa, HYKHOHHOﬁ MOACIN aTOMHOI'O
Aazpa,

IIPUBOAUTH IPUMEPHI IPOSBICHUS B NPHUPOAE M IPAKTUYECKOIO  HCIOJIb30BAHMS
PaIUOAKTUBHOCTH, SIAEPHBIX U TEPMOSACPHBIX PEAKIIUi, CIIEKTPAIIBHOIO AHAJIN3A.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCS:

UCIIONIb30BaTh MOJyYEeHHBIE 3HAHHS B TIOBCEIHEBHOM JKU3HH MpHU OOpalleHuu ¢ mpudopamu u
TEXHHUYECKUMU YCTPOHUCTBAMHU (CUETYUK HOHU3HUPYIOIIMUX YAaCTHUII, TO3UMETP), Ui COXpaHEHUs
3JI0pOBBS M COOJIIOJIEHUS] HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKpY KaroLieil cpee;

COOTHOCHTD SHECPI'UIO CBA3KU ATOMHBIX AJCP C I[e(beKTOM MacCChI,

MNPUBOJUTH IMMPUMCPBI BJIUAHUA PAAUOAKTUBHBIX I/ISJIy‘-IeHI/Iﬁ Ha KHMBBIC OpPraHU3Mbl; ITIOHUMATb
IIPUHIHUIT HeﬁCTBHH JO3UMCETpPA U pa3indaThb YCJIOBUA €CTO UCIIOJIb30BAHNA,

MOHUMATh 3KOJOTHYECKHE TMPOOJIEMbl, BO3HHUKAIOUIME TIPU HCIONB30BAHUH AaTOMHBIX
ANIEKTPOCTAHLIUN, U MYTU PEIIEHUs STUX MPOOJIEeM, MEPCIEKTUBBI UCIIOJIb30BAHUS YIIPABIIIEMOTO
TEPMOSIEPHOTO CUHTE3A.

JIEeMEHTBI ACTPOHOMHH
BbinmycKHUK HayuuTCS:

yKa3bpIBaTh Ha3BaHUs Iu1aHeT COJHEYHOH CHCTEMBI; Pa3jinyaTh OCHOBHBIE IIPU3HAKU CYTOYHOI'O
BpallleHus 3Be31HOr0 Heba, nBrxkeHust JIynol, CoiHIa U TUIaHET OTHOCUTEIBLHO 3BE3];

IMOHUMATh Pa3JInurs MEXKIY TEIIMOLEHTPUUECKON U TEOLIEHTPUYECKON CUCTEMAaMH MUPA;

BI:IHyCKHI/IK MOJIYYUT BO3MOKHOCTb HAYYHUTLCH:



yKa3bIBaTh OOIIME CBOWCTBA U OTJIMYMS IUTAHET 36MHOM TPYIIIBI U IIAHET-TUTAHTOB; MAJIbIX TEJ
ConHeYHOM cuCTeMBI U OOJIBIINX [UIAHET; M0JIb30BAThCS KapTOW 3B€3IHOr0 Heba mpy HAOIIOASHUSIX
3BE€3JHOr0 Heoa;

pa3nuyaTh OCHOBHBIE XapaKTEPUCTUKHU 3Be3[ (pa3Mep, LIBET, TEMIepaTrypa) COOTHOCHUTDH IIBET
3BE3/IbI C €€ TeMIepaTypoi;

pas3iinidaTh rMoOTE3bI O MPOUCXOKIACHUN CoJTHEYHOM CUCTEMBEI.



Conep:xkanue yyeoHoro npeamera «®@usnka» B 7-9 kiaaccax.

7 kJyacc
(68 gacos, 2 yaca B HEJIETIO)
I. Beeaenue (4 yaca)

[Tpenmer u MeToabl GU3UKH. DKCIEPUMEHTAIbHBIN METO U3yUeHUs Tpuposl. MizMepeHue
¢usnveckux BennuuH. [lorpenHocTh n3meperus. O0001IeHHE PE3yIbTaTOB IKCIIEPUMEHTA.
Haburoienue npoctedux SBISHUHN U IPOLECCOB MPUPO/IbI C TOMOILBIO OPraHOB YYBCTB (3peHUS,
cltyxa, ocsi3aHust). Vcronp30BaHue MPOCTEUIIINX H3MEPUTEIBHBIX TPUOOPOB. CxeMaTHuecKoe
n300pakeHue ONbITOB. MeTOo bl OTy4YeHUs 3HaHUH B Qu3uke. PU3UKa U TEXHUKA.

JlabopaTopHas padora.
1.OnpeeneHue MeHbl JeJICHNS U3MEPUTEILHOTO IPUOopa.
I1. IlepBoHaya/IbHbIE CBEeIeHUS O CTPOEHHUHU BellecTBa. (5 4acos.)

['unoTe3a 0 TUCKPETHOM CTpOeHHHU BelecTBa. Monekysbl. HempepbhIBHOCTh 1 XaOTUYHOCTH
IBUKeHMs yacTull BewecTna. Juddysusa. bpoyHosckoe nuxenue. Monenu rasa, >kUJIKOCTH U
TBeporo Tena. B3anmoseiicTBue yacTull BeniecTa. B3anMHoe nmpuTsHkeHUE U OTTaIKUBaHUE
MOJIeKyJI. Tpu COCTOSIHMSI BEIIECTBA.

JlaGopaTropnas padora.
2.VI3mepeHne pa3MepoB MallbIX Tell.
II1. BzaumoaeiicTBue Tel. (21 yaca)

Mexannueckoe 1BukeHue. PaBHOMepHOE 1 He paBHOMepHOE ABmxkeHue. CkopocTs. PacueT mytu
Y BpeMmeHu JBrkeHus. Tpaektopus. [IpsMonuneiinoe npuxenue. Bzaumopeiicteue Ten. Muepuus.
Macca. [InotHOCTh. MI3Mepenue macchl Tena Ha Becax. Pacuer Macchl u o0beMa 1o ero
wiotHocTU. Cuna. Cuiibl B IpUPOJE: TATOTEHUS, TSHKECTH, TpeHus, yrpyroctu. 3akoH I'yka. Bec
Tena. CBs3b MEXy CHIIOHN TsyKeCcTH U Maccoil Tena. lunamomerp. CrioskeHne ABYX CHII,
HAMpPAaBIIEHHBIX 10 OJHOM mpsiMoid. Tpenue. Ynpyras aedopmarus.

JInabopamopuwvie pabomol.

3. M3MepeHnue maccel Tea Ha pelYaKHbIX

Becax.4.M3mepenne oobema Tena.

5.0npeneneHue TUIOTHOCTH TBEPIOTO BEIIECTBA.
6.I'panynpoBaHue NpyXKUHBI K U3MEPEHUE CHII TUHAMOMETPOM.
IV /laBieHue TBepAbIX TeJ, xKUAKOCTEH 1 ra3oB. (23 yac)

Hasnenne. OnpbiT Toppuuennu. bapomerp-anepoua. ATMochepHoe TaBjIeHHe Ha Pa3INIHbIX BBICOTAX.
3akon [Nackanst. CiocoObl yBeTUUEHUS U YMEHbIIICHUS naBiieHus. Jlapienue raza. Bec Bo3myxa.
BoznaymmHas o6omouka. M3mepenue armocheproro naBieHus. Manometpsl. [TopirHeBOMKUAKOCTHBIN
Hacoc. [lepenada naBiaeHus TBEpIbIMHU TeIaMU, JKUIKOCTSMU, razamu. [leficTBue



HUJKOCTHU M raza Ha MOrpyKeHHOe B HUX Teso. PacueT naBneHus >KUIKOCTH Ha JTHO U CTEHKH
cocyna. Coobmraromiue cocynbl. Apxumenoa cwia. [ uapasnuaeckuit npecc. [InaBanne Ten.
[InaBanue cynoB. Bo3agyxoruiaBanue.

JlabopaTopHas padora.
7.0npeneneHue BITAIKUBAIOLIEH CUJIbL, ICUCTBYIONIEH Ha IOTPYKEHHOE B AKUIKOCTH TEJIO.

8.BrisicHeHue ycnoBul TuIaBaHus TeJa B KUJKOCTH.

V. Pa6ora u momiHoCTh. JHeprus. (13 yacos.)

Pa6ota. MouHocts. OHeprusi. Kunetnueckast sneprus. [lorenuuanbHas sHeprus. 3akoH
coxpaHeHus1 MexaHndyeckon sHepruu. IIpocteie mexanusmsl. KIIJ] Mexanu3moB. Peryar.
PaBHoBecue cui Ha peryare. MoMeHT cuitbl. Peruaru B TexHuke, ObITy U npupose. [Ipumenenue
3aKOHa paBHOBECHs pblyara K 0J0Ky. PaBeHCTBO paboT Mpu MCIIOIB30BaHUU MPOCTHIX
MEXAaHM3MOB. «30JI0TO€ MTPABUIIO» MEXAHUKH.

JlabopaTopHas padora.

9. BrIsicHeHuE yCI0BUS PaBHOBECHS pblUara.

10. Onpenenenue KII/] npu nogbeme o HaKJIOHHOM IJIOCKOCTH.
VI. lloBTOpenue (2 4)

AnHanu3 omuooK, JOMYIEHHBIX B UTOTOBOM KOHTPOJIEHOH padorTe.

8 kuace
(68 gacos, 2 yaca B HEJIETIO)
I. TenioBble siBJIeHMS (23 YacoB)

Buytpennss sneprus. TernoBoe nsmxenue. Temneparypa. Tertonepenaya. Heobpatumocts
nporecca Temonepenadu. CBs3b TEMIIEPATYphl BEIIECTBA C XA0THUECKUM JIBUKEHUEM €T0
yactull. CriocoObl N3MEHEHUS BHyTpeHHeHN 3Hepruu. TemnonpoBoaHOCTh. KonnuecTBo TEmaoThI.
VY nenpHas TerioeMkocTb. KonBekuus. M3myuenue. 3akoH COXpaHEHUs JHEPTHH B TEIIOBBIX
nporeccax. [lnaBnenue u kpuctayumsanus. Y enpHas TeIUIoTa IiaBiaeHus. I'paduk niasneHus u
otBepaeBanus. [IpeoOpa3oBanue sHEPrUM NPU U3MEHEHUSX arperaTHOr0 COCTOSIHUS BEILIECTBA.
Vcnapenue u koHJeHcaus. Y AeabHast TeIoTa napoodpazoBaHus U KoHJeHcauu. PaboTa napa u
rasa npu pacumpeuu. Kunenue xunkoctu. Binaxksocts Bo3ayxa. TemioBble JBUTaTeNu.

OHeprus TOIIMBA. Y IebHAsI TEIUIOTa CrOPAHUSL.

Arperatnbie coctosinus. [IpeoOpa3zoBanue sHepruu B TemioBbix aurareisx. KIT rermmoBoro
JIBUTATES.

OpouTanbpHas JabopaTopHas padoTa.



2.CpaBHEHHE KOJIMYECTB TEIJIOTHI MPY CMEIIMBAHUM BOABI Pa3HOW TEMIIEPATYPHI.
3.M3Mepenue y1enpHOM TEMI0EMKOCTH TBEPIOTO Tea.
I1. DyekTpUYeckne sIBJIEHUS U 3JIEKTPOMATHUTHBIE siBJIeHUd (27 yaca)

DnekTpusalus Tell. DIEeKTpUuYeckuii 3apsia. Bzaumoaeiicteue 3apsa0B. JIBa Buaa 3JI€KTPUIECKOTO
3apsana. JJMCKPETHOCTh 3JIEKTPUUYECKOTO 3apsiia. DIEKTPOH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO
3apsifa. DIeKTpudeckoe nojue. Dnekrpockor. CtpoeHue atoMoB. OObsICHEHHE ITEKTPHUIECKIX
sBiieHui. [[poBOTHUKY U HEMPOBOJHUKH dJIEKTpUUYECTBa. [[efiCTBUE 3TEKTPHUUECKOro Mo Ha
ANEKTPUYECKHUE 3aPsI/Ibl.

[TocTosiHHBIM MeKTpUdecKuit TOK. VICTOUHUKH diieKTpudeckoro Toka. Hocurenu cBOOOIHBIX
ANEKTPUYECKUX 3apsAI0B B METAJUIAX, KUAKOCTSIX U razax. JJIeKTpudecKas Ierb U € COCTaBHbIE
yactu. Cuna Toka. Equnuibl cuiel Toka. AMnepmetp. M3mepenue cuibl Toka. Hanpsbkenue.
Enunune! Hanpspkenus. BonbtMerp. 3mepenue HanpspkeHNs. 3aBUCUMOCTD CHUJIbI TOKA OT
HAIpsDKEHUS.

Comnporusnenvie. EquHuIl conpoTuBineHus. 3akoH Oma [l y4acTKa AJIEKTPUIECKOM LIETIH.
Pacuer conpoTuBneHns NpoBOIHUKOB. Y IeJIbHOE conpoTuBieHue. [Ipumeps! Ha pacuer
COIPOTUBIIEHUS IIPOBOJIHUKOB, CWJIBI TOKA U HanpspkeHus. Peocrarsl. IlocienosarensHoe u
MapajuIeJIbHOE COEJUHEHNE IIPOBOIHUKOB. [[eCTBUS DIIEKTPUYECKOIO TOKA

3akon Jlxxoyns-Jlenna. PaGoTa anekrpruyeckoro Toka. MOMIHOCTD AJIEKTPUIECKOTO TOKA.
Enunautel paboThl 2IEKTPHUECKOTO TOKA, MPUMEHsSIEMbIC Ha MPaKkTUKe. CYETUHK IEKTPHUUECKOM
SHEPruH. DIEKTPOHATPEBATEIbHBIC TPHOOPKI. PacdeT 31eKTposHEepTuH, OTPeOIsIeMOi
ObITOBBIMU TipHOOpamMu. HarpeBanue npoBOJHUKOB dJEKTPHUESCKUM TOKOM. KOMYeCcTBO TETIOTHI,
BBIJIEJISIEMOE ITPOBOIHUKOM € TOKOM. Jlamna HakanuBanus. KopoTkoe 3aMbIkaHue.
[Ipenoxpanurenu. MarautHoe noje. MarHuTHOE 1oJie NpsAMOro Toka. MarHUTHbIE JIMHUU.
MarHuTHO€ 10J€ KaTyIIKH C TOKOM. DJIEKTPOMATrHUTHI U UX MpUMEHEeHUs. [[0CTOsSIHHbIE MATHUTHI.
MarsuTHoe 10J1€ ITOCTOSIHHBIX MarHuTOB. MarauTHoe mojie 3emiaun. [[eiicTBue MarHUTHOTO OIS
Ha MPOBOJHUK C TOKOM. DJIEKTPUUECKUIN JIBUTATEIIb.

@ponmanvusvle 1adOpamopHvle padomoi.

4.COopKa 3JeKTPUIYECKOH LIeMH U U3MEPEHUE CHIIbI TOKA B €€ Pa3JINYHbIX YUaCTKaX.
5.M3MepeHne HanpspKeHNs Ha pa3iInYHbIX y4acTKaX dJIEKTPUYECKOM LEH.
6.PerynmpoBaHne CHIIBI TOKA pEOCTATOM.

7. U3MepeHne cOpOTUBIICHMS IPOBOJHUKA IPU IIOMOILN aMIIEPMETPa U
BOJITMETpa. 8.V I3MepeHre MOLTHOCTH U pabOThl TOKA B 3JIEKTPUYECKOH JIaMIIe.

9. COopKa 371eKTPOMarHuTa U UCIIbITAHUE €ro 1eHCTBHSL.

10. I/I3y‘-IeHI/IC QJICKTPHUUYCCKOI'O ABUTaTCJIA IIOCTOAHHOI'O TOKa (Ha MOI[G.III/I).



II1. CBeToBble siBJieHus1. (15 yacoB)
Hcrounuku cBera.

[TpssmonuHeitHOE pacpocTpaHeHne, OTpaKeHHE U IpejoMieHue cBeta. JIyd. 3aKoH oTpakeHUs
cera. [Tnockoe 3epkano. JInaza. OnTudeckas cuia JUH3bL. M300pakeHne 1aBaeMoe JTUH30H.
N3mepenue poKycHOro paccTosiHUs cobuparouieil muH3bl. Ontudyeckue npudopsl. ['1a3 u 3pexue.
Oukwn.

Dponmanvusle nadopamopHvie padonol.
11.M3yueHne 3aKkOHOB OTPaKEHUS CBETA
12.HaGmroieHue siBICHUS MPEJIOMIICHHUS CBETa
13.ITonyuenne n300pakeHUst TPU TIOMOIITH JINH3HI.

IV. IloBTOpenue (3 1)

9 kiacc
(102 gacos, 3 yaca B HEJIEIIO)
I. 3akoHbl B3auMoaeicTBUS M ABHKeHHsI Tell. (34 yacoB)

MarepuanbHas Touka. Tpaektopusi. Ckopocts. [lepememienune. Cuctema otcuera. OnpeneneHue
KOOpJMHATHI JABIKYIIEro Tena. ['paduku 3aBUCMMOCTH KHHEMAaTHUYECKUX BEJIHMUYUH OT BPEMEHH.
[IpsiMmonuHeitHOE paBHOYCKOpEeHHOE ABMKEeHNE. CKOPOCTh paBHOYCKOPEHHOTO JABUKCHUS.
[Tepemenienue npu paBHOYCKOPEHHOM JIBIbKeHUH. Onpe/iesieHue KOOPIMHATHI IBIXKYIIETrO Tea.
I'paduku 3aBUCMMOCTH KHHEMATHYECKUX BEJIMUMH OT BpeMeHH. Y ckopeHune. OTHOCUTENbHOCTh
MEXaHUYECKOro ABKeHus. HepuuanbHas cucteMa oTcuera.

I[TepBrrit 3akon HeroTona. Bropoii 3akon Hetotona. Tpetwnii 3akon Herorona. CBoboaHOE maieHne
3akoH BcemupHoro tarorenus. KpuBonnneiiHoe quxeHne JBHKEHNE IO OKPYKHOCTH.
HckyccTBenHble ciyTHUKY 3eMiu. PakeTsl. IMmynbce. 3aK0oH coXpaHeHHs uMnyJibca. PeakTnBHOE
nBIkeHue. J[BrkeHue Tena OpOIIEeHHOr0 BEPTUKAIbHO BBEPX. [IBHKEHHUE Tesla OPOLIEHHOTO M0/
YIJIOM K TOPU30HTY. [/IBM>KeHUE Tena OpOLIEHHOTO TOPU30HTANIBHO. Y CKOPpEHHE CBOOOIHOTO
naZieHus Ha 3emJie U IpyTuX IUIaHeTax.

Dponmanvuvle 1ad0pamopHvle padbomol.

1. UccnenoBanue paBHOYCKOPEHHOTO JABMKCHUS 0€3 HauaIbHON CKOPOCTH.
2.13mepenne yCKOpeHHUs: CBOOOTHOTO TaICHUSI.

I1. Mexanuyeckue KoJieOaHUA ¥ BOJIHbI. 3BYK. (15 yacoB)

Mexannyeckue konebanus. AMmmmryna. [lepuon, wactora. CBobonHble kKonebanus. KonebarenbpHbie
cucTeMbl. MasTHHUK. 3aBUCHMOCTB II€pPHO/ia U YaCTOTHI HUTSHOTO MAsiTHUKA OT JUTMHBI HUTH.
[IpeBpatieHne sHepruy MNpu KojaedaTeTbHOM JBHKEHHH. 3aTyXaloluye Koneoanusl.



Breinyxnennsie kosiebanus. Mexanudeckue BOHBL. J[miHa BoHEL. [Ipo1oibHEBIE U TOTIEpeYHbIC
BOJIHBL. CKOPOCTBH pacipoCcTpaHeHUs1 BOJIHBL. 3BYK. BricoTa u TeMOp 3ByKa. [ poMKOCTB 3ByKa/
Pacnipoctpanenue 3Byka. CkopocTh 3Byka. OTpakeHue 3Byka. 9xo. Pe3onanc.

OponTanpHas 1abopaTopHas paboTa.
3. UccnenoBanue 3aBUCHMOCTH MEPUOJIA U YACTOTHI CBOOOHBIX KOJICOaHUI

MaTeMaTUYeCKOTOMasTHUKA OT €T0 JIJTUHBI.
I11. DyiekTpOoMarHuTHbIE ABJIeHHS. (25 yaca)

JleficTBHE€ MarHUTHOTO TIOJISI Ha AJIEKTPHUECKHUe 3apsabl. [ padudeckoe n3o00pakeHrne MarHUTHOTO
nosisi. HampaBiieHne Toka v HarpaBiieHHe €ro MarHuTHOTO 1oJist. OOHapyKeHHEe MAarHUTHOTO TTOJIST
I10 €T0 ACUCTBUIO HA MIEKTpUYECKui TOK. IIpaBuio neBoi pyku. MarHuTHBIN OTOK.
DneKkTpoMarHuTHasi MHAYKIUS. SBIeHHe 3JeKTpOMarHuTHOW nHaykuuu. [lonyuenue
MEPEMEHHOTO AJIEKTPUUECKOTO TOKA.

DOnexkrpoMarauTHoe nosie. HeoqHopoaHoe M HEOAHOPOIHOE TToJTe. B3aMOCBSI3b 2IIEKTPUIECKOTO
¥ MarHUTHOTO MoJIeH. DIeKTpOMarHUTHbIE BOJIHBL. CKOPOCTh PacpoCTpaHEeHHUs
3JIEKTPOMArHUTHBIX BOJIH. DJIEKTPOABUraTesb. DIeKTporeHepaTop. CBET — 3JIeKTpOMarHuTHast
BOJTHA.

®dponTankHas 1abopaTopHas padboTa.
4.V3yueHue sIBIeHUs dJIEKTPOMarHUTHOM MHAYKIUH.
I V. Crpoenne aroma u aromHoro siapa (19 yacon)

PanuoaktuBHOCTB. Anb(a-, 6eTTa- 1 ramMmma-u3nydenue. OnbIThI IO pacCeMBaHUIO allb(a-yacTHil.
[Inanerapnas moznens aroma. ATOMHOE s11p0. [IpOTOHHO-HENTpOHHAsA MOZEINb sapa. MeTo b
H3.6JIIOIICHI/I$I " pCerucTpanuu 4aCTUll. PaZII/IOEH(TI/IBHBIe MMpEBpaAlICHUA. 3KCHepI/IM€HTaJII)HI)Ie
MeTtoAbl. 3apsa saapa. MaccoBoe unciio siapa. SAaepHeie peakiuu. JleneHue u CUHTE3 siep.
CoxpaHeHue 3apsaa 1 MacCOBOI'O UMCIIA IIPU SAEPHBIX peakuusax. OTKpbITHE IPOTOHA U
HEWUTpOHA. SlepHble CUIIbl. DHEPIUsl CBA3U YACTHUII B sI/IpE.

Oueprus cBs3u. [edext macc. Brinenenne sHeprun py I€JICHAH U CUHTE3E Sep.
Hcnons3oBanue siaepHoit sHepruu. JJozumerpus. SAnepusiit peakrop. [IpeobpazoBanue
BryTpeHHel sHepruu aaep B 3JIEKTPUUECKYI0 SJHEPTUI0. ATOMHAs SHEPreTHKa. TepMosiepHble
peakuuu. buonornueckoe AeicTBUE paguallii.

®ponTanpHas 1abopaTopHas padbora.
5. N3yuenue neneHus saapa aToma ypasa 1o Gpororpaduu TpeKosB.
6.M3yuenne TpeKOB 3apsKEHHBIX YACTHIL IO TOTOBBIM (hOTOTpadusiM.

V. Ctpoenne u 3Bosouus Beesiennoii (5 yacos)
CocraB, cTpoenue u npoucxoxaeHue Coaneunoi cucteMbl. bomnbiue Tena CollHEYHON CUCTEMBI.

Manebie Tena Conneunoit cuctembl. CTpoeHHe, u3nydeHue u 3Boolnus CoaHIa U 3Be3].
Crtpoenue u sBoIONNS BCeeHHOM.

VI. IloBTOopenne (4 1)



KaneHpapHo-TemaTuueckoe nnaHMpoBaHue 7 Knacc.

Ne Hara | [dara HUcnoab3oBanue
Kon-Bo | mo no odopynoBanust
n/n Tema YyacoB | miamy | ¢pakrty nenTpa «Touka
pocTa
Pa3nen 1.BBenenue. 4
BBoausbiit uncrpykrax no Th. 1 O3HakomIIeHUE C

1 UYro nzyuaet pusuka. Hexoropsie g poBoi
(buznyecKrue TepMUHBI. naboparopueit
Haluro/1eHus ¥ OTBITHL.

2 YPpoOK ¢ HCIOJIL30BAHHEM 1 JleMmoHcTpanus
pecypcoB «Touka poctay. TEXHOJIOTUH
Ou3nyecKkue BeINYNHBIL. U3MEepeHUs B UPDP.
N3mepenune puznyeckux nab.
BeJIMYMH. TOYHOCTH U
IIOIPEIIHOCTh U3MEPEHHUM.

3 YPpOK ¢ HCIIOJIL30BAHHEM 1 [Mudp. J1ab. «Touxa
pecypcoB «Touka poctay. pocTa» (MeT. pex. c.
Jlabopamopuas paboma Ne 1 51) Jluneiika, nenra
«OnpeneneHue 1eHbI AEICHUS MepHasl,
MU3MEPUTEIBHOTO MPHOOpay. W3MEPUTEITbHBIN

UUAIUHAP, TEPMOMETD,
JATYUK TeMIepaTyphbl

4 @du3uKa U TEXHHKA . 1
Pasznea 2.IlepBonavanbHble 5
CBe/IeHUsl 0 CTPOEHUH
BellecTBA.

5 Crpoenue BemecTBa. MoeKybl. 1
Jlabopamopnuas paboma Ne2
«Omnpenenenue pa3MepoB MaJbIX
TEID

6 YPpoxk ¢ ucnoJib30BaHueM 1 OpoHTaNbHAA
pecypcoB «Touka pocta». nabopaTopHas pabora
JBuxenue monekyi. Juddysus. «Habnronenue

OpOYHOBCKOTO
TIBUKCHHSD)
KommnreroTep,
MHUKPOCKOII
OHMOJIOrMYECKHA, Karis
MOJIOKA,
pa30aBIICHHOTO BOJIOM

7 B3anMHOe npUTSKEHUE U 1
OTTAJIKUBAHUE MOJIEKYJI.

8 ArperaTHbl€ COCTOSIHUSA 1
BemecTBa. CBOMCTBA Ta30B,

AKHUJKOCTEH U TBEPABIX TEI.
9 «ITepBoHauanbHbIC CBEACHUS O 1

CTPOCHHUHU BCUICCTBA». Pemenne
3aga4

Paznea 3.BzaumMopaeiicTBue Tel.

21




10

MexaHnueckoe IBUKEHUE.
PaBHOMEpHOE U HEpaBHOMEPHOE
NIBIDKECHUE

11

Cxopoctb. EquHuIBI CKOPOCTH.

12

Pacuér myt u BpeMeHun
JBUYKEHUS.

13

HNueprus.

14

BzaumoneiictBue Ten.
CamocrosTenpHas paboTa 1mo
teme: «CKOpOCTb, ITyTh,
WHEPITUSD).

15

Macca Tena. EnuHAIBI Macchl.
N3mepenune maccel TeIa Ha Becax.

16

YPpok ¢ HcnmoIb30BAaHUEM
pecypcoB «Touka pocray.
Jlabopamopnas paboma Ne3
«3mepeHne Macchl Telia Ha
PBIYQKHBIX, YIEKTPOHHBIX BECAX)

Hudp. JIab. «Touka
pocTa» (MET. pex. C.
51) HaGop ten pa3Hoit
MAacCCBI, JJICKTPOHHBIE
BECHI

17

Jlabopamopnas paboma No4
«M3mepenne oobema TBEPIOTO
TEJa.

18

TlnoTHOCTE.

19

Ypok ¢ ucnojib30BaHuEM
pecypcoB «Touka pocray.
Jlabopamopuas paboma Ne5
«Onpenenenue MIOTHOCTU
TBEPAOTO TEJIay.

HaGop Ten pa3Hoii
Macchl, MEH- 3ypKa,
AJIEKTPOHHBIC BECHI

20

Pacuér maccel 1 00bEMa TENIa 1o
€ro INIOTHOCTH.

21

Pemenue 3aga4d no remam
«MexaHn4eCcKoe IBHKCHUEY,
«Maccay, «IlnoTHOCTB
BEIICCTBAY.

22

KonTpoabsnas padora Nel
«MexaHHnueckoe JBHKEHUE.
Macca Tena, mI0THOCTD
BEILIECTBA»

23

Cunna. SIBnenne tarorenus. Cuna
TskecTH. Cuna TSHKECTH Ha
Ipyrux miaaHetax. dusndeckue
XapaKTEPUCTUKHU TIJIAHET.

24

Ypok ¢ ucnojib30BaHuEM
pecypcoB «Touka pocray». Cuiia
ynpyroctu. 3akoH ['yka.

®poHTaNbHAA
nabopaTopHas paboTa B
uudp 1ab. «M3mepenue
3aBHCUMOCTH CHJIBI
yIpPYTrOCTH OT

nedhopMaiuu




MPY>KUHBD).
OGopynoBaHue:
[IITaTuB ¢ Kpenexom,
Habop MPY>KUH, HAOOP
I'Py30B, JINHEHKA,
JTUHAMOMETD

25 | Bec Tena. CBs3p Mexay cuiion
TSOKECTH U MAcCOM Tea.

26 | Ypok ¢ ucnojib30BaHuEM Hudp. J1ab6. «Touka
pecypcoB «Touka poctay. pocTtay (MeT. pexK. C.
JuaamomeTp. 55) AunamomeTp ¢

pesiesioM U3MepeHus 5
Jlabopamopnuas paboma Neb H, npy>xuHbI Ha
«I"pagynpoBaHue NPYy>KUHBI U IUTAHIIETE, TPY3bl
HU3MEpPEHHE CUJI JUHAMOMETPOM Maccoii mo 100 r

27 | YpPOK ¢ HCnoJib30BaHUEM ®poHTanbHAs
pecypcoB «Touka pocray. nabopaTopHas paboTa B
CrnoxxeHue ByX CHII udp nad. «IIpasuna
HAMPAaBJIEHHBIX 110 OAHOUN MPSIMOM. CIIOYKEHUS CUID»
PaBHOnelicTBYIOIIAsK CUIL. IITaTus, peryar,

JIMHEHKa, JBa
OJIMHAKOBBIX TPY3a, 1B
0JI0Ka, HUTH
HepacTsHKUMasl,
JIMHEWKa
W3MEpUTEIbHAS,
JTUHAMOMETD

28 | Ypok ¢ ucnosb3oBanuem ®poHTaNbHAS
pecypcoB «Touka pocray. Cuna naboparopHas paboTa
Tpenus. TpeHue nokos. No 1 «M3yuenue

JBUKEHHUS TeJa MPU
JIEUCTBUU CHJIBI
TPEHUSD: IEPEBIHHBIH
Opycok, Habop rpy30B,
MeXaHUYeCKas CKaMbsl,
JTUHAMOMET]

29 | Ypok ¢ ucnoib30BaHUEM udp. JIad. «Touka
pecypcoB «Touka poctay. pocTtay (MeT. peK. C.
JlabopaTopHas pabota Ne7 56) JlepeBsiHHBIN
«V3mepenune cuibl TpeHUS Opycoxk, HabOp IPpy30B,
CKOJIBKEHUS» MEXaHUYeCKas CKaMbsl,

JTUHAMOMETP

30 | Tpenue B mpupojie U TEXHUKE

KparkoBpemeHHas
KOHTPOJIbHasi padoTa Ne2
«Cwuna. PaBHOIeMCTBYIOIIAS




cusiay. JIBuxxeHue u
B3aMMO/ICUCTBUE

Pasznea 4. /laBjienne TBEPABIX
TeJl, JKHIAKOCTEl 1 ra3os.

23

31

JaBnenue. EqUHULIBI JaBICHU.

32

CriocoObl yMEHBITICHUS U
YBEJIMUCHUS JTABIICHUS.
JlabopaTopHas pabota Ne8
«M3MepeHne TaBiIeHus TBEPIOTO
TeJa Ha OTIOPY»

33

JlaBneHwue rasa.

34

YPpok ¢ ucnosiL30BaHuEM
pecypcoB «Touka pocray.
[Tepenaua naBiieHUs KUIKOCTIMU
u razamu. 3akoH [Tackans.

®poHTaNbHAS
nabopaTopHas pabota
«3akon ITackans.
Ornpenenenue
TTABJICHHS KUJTKOCTID)
JlaTuuk naBieHws,
HITaTUB, pabouas
€MKOCTb, TpyOKa,
JIMHENKa

35

JlaBneHue B )KUJIKOCTAX U ra3ax.
KparTkoBpemennas
KOHTPOJIbHas1 padoTa Ne3.
«JlaBnenue. 3akoH ITackamnsy

36

Pacuer maBieHUs )KUIKOCTH Ha
JTHO U CTEHKH COCY/Ia.

37

Coobmarommuecs Cocy/Ibl.

38

Bec Bo3ayxa. ATmochepHoe
JaBJICHHE.

39

N3mepenue armocepHOro
nasnenus. OneiT Toppuyesiu.

40

bapomeTp — anepou.
ATMOcdepHOe TaBIeHHE Ha
pa3IMYHBIX BBICOTAX.

41

Pemenue 3anau «/laBineHue B
KUJIKOCTSIX M razax»

42

W3mepenue naBineHus.
Manomerpsl. KpaTrkoBpemeHnHas
KOHTPOJIbHasi padora Ne 4 1o
Teme «/laBineHne B KUAKOCTU U
rase»

43

[TopuiHeBoO# )KUIKOCTHBIN HACOC.
I'mppaBnuueckuit mpecc.

44

JlelicTBue ®KUIKOCTH U ra3a Ha
MOrPY’KEHHOE B HUX TEJO.

45

3akoH Apxumena.

46

YPpok ¢ uCnoJIb30BaHUEM
pecypcoB «Touka pocray.
Jlabopamopuas paboma No9
«M3MepeHne BBITAIKUBAIOLIECH
CHJIBD)

Hudp. J1abd. «Touka
pocTa» (MET. pex. C.
67) lunamomerp,
IITaTUB
YHUBEPCAJIbHBIM,




MEpHBIN HWJIAHIP
(MeH3ypKa), Tpy3
UWJIMHIPUYECKUHN 13
cTaju, rpy3
UWJIMHIPUYECKUHN 13
aTFIOMUHHEBOI'O CIJIaBa,
HUTH

47 | [lnaBanue Ten. 1

48 | Pemenue 3aay no remam : 1
«ApxumenoBa CHiIay, «Y CI0BUA
TIJIAaBAHUS TEID».

49 | YpoOK ¢ ucnojib30BaHHuEeM 1 Hudp. JIad. «Touka
pecypcoB «Touka poctay. pocta» (MeT. peK. C.
Jlabopamopuas paboma Ne 10 68) Jluaamomerp,
«M3ydyeHune ycnoBuii TuraBaHus IITaTUB YHUBEP-
Tesa B )KUIKOCTH. CaJbHBIN, MEPHBII

LWIMHID (MEH3YpKa),
rpy3 UMJIMHIPUYECKUI
U3 CIELMATIBHOTO
MJIaCTUKA, HUTb,
MOBapeHHas COJlb,
najgouka Jist
nepeMenIMBaHus

50 | IlnaBanue cynos. 1
Bo3znyxormiaBanue.

51 | Pemenue 3ana4 no remam: 1
«Apxumenosa cui.», «llinaBanue
Ttem», «[ImaBanne cyoB.

BosayxomiaBanue».

52 | Koutpoabnasi padora Ne5 na 1
TeMy: «/laBlieHne TBEp/bIX Tell,

XKUJIKOCTEN U ra30By

53 | «Ha 3emie, moa Bogoi 1 B HEOE) 1
Pa3gen 5. Padora M MOIIIHOCTB. 13
JHeprus.

54 | Mexanuueckas pabota. EnuHuUIbI 1
paboThI.

55 | MomnocTh. EquHUIEI MOIITHOCTH. 1

56 | IIpocteie Mexanu3mel. Peryar. 1
PaBHOBecue cui Ha pbluare.

57 | MOMEeHT cuibl. 1

58 | Ypok ¢ ucnoab3oBanunem 1 Hudp. J1ab. «Touka

pecypcoB «Touka pocray.
Poruaru B TexHuke, ObITY U

MIpHUpOJIE.

Jlabopamopuas paboma Ne 11
«M3y4eHue ycioBUs paBHOBECHSI
phIyaray.

pocTa» (MET. peK. C.
57) Peruar ¢
KPEIUICHUSIMU JJI5
Ipy30B, HaOOp rpy30B
no 100 r, ntuHamMmomMeTp




59 | baoku. «30510TO€ MPaBHUIIO ®poHTanbHas
MEXaHUKH. nabopaTopHas pabora ¢
udp nad. «3yuenue
MOJIBIXKHBIX U
HETOABUKHBIX
01s10x0B» [lOmBMIKHBIN
¥ HEIIOABYKHEBIN
6110k, HAOOp TPY30B,
HUTb, JUHAMOMETD,
IITaTUB, IMHEIKA
60 | Lentp Tsxectu. YcinoBue
paBHOBecus Ten. JlaboparopHas
paborta Nel2 «Onpenenenue
LIEHTPA TSHKECTHU TIIOCKOU
1 I1aCTUHBDY
61 | Ypok c ucnosib3oBanuem [Mudp. J1ab. «Touxa
pecypcoB «Touka poctay. pocTtay (MeT. pek. C.
Koaddumnment nonesnoro 57) rartus,
JENUCTBUSI MEXaHU3MOB. MEXaHUYECKasi CKaMbsl,
OpPYCOK C KPIOUKOM,
Jlabopamopnas paboma Nel3 TUHEeKa, Habop
«Omnpenenenue KIIJ] mpu rpy30B, JTUHAMOMET]
HoJIbeME TeJjla 110 HAaKJIOHHOU
TIJIOCKOCTH
62 | Pemenue 3amau no reme «Pabota,
MomHocTb, KITJ[ mpocThix
MEXaHU3MOBY.
63 | Oueprus. Kunernueckas u
MOTEHI[MAIbHAsl SHEPT UL
64 | lIpeBpamenue oqHOro BUaa
MEXAHUYECKOU Y3HEPTUHU B IPYTOMH.
Pemenne 3aga4 no teme «Pabora,
MOIIIHOCTb, SHEPTUSI»
65 | KonTpoabHas padora Ne6 o
Teme «PaboTa, MOIITHOCT®D,
SHEPTUS
66 | PabGora u momHOCTE. DHEprUs.
Pemenue 3amau u3 xypca pusuku
7 xnacca
67 | UroroBas konTponpHas paboTa
(TIpoMeXKyTouHast aTTeCTaIlns )
68 | O606menue. dusuka u Mup B

KOTOPOM MBI )KUBEM




KaneHpapHo-TemaTuyeckoe niaHMpoBaHue 8 Knacc.

Ne Kon-eo | Aara | [Aara Hcnoab3oBanue
Tema Yyacos no no o0opynoBaHusi
n/n nnaHy ¢a|('|'y HECHTpPAa «Touka
pocTay
Paznen 1. TEIIVIOBBIE 23
SIBJIEHUSA
1 BBoaHBII MHCTPYKTAXK 10 1 O6opynoBanue:
oxpane Tpyaa. TernoBoe JlabopaTopHbIit
nekeHue. Temmneparypa. TEPMOMETP, TaTUUK
BuyTpenuss sueprusi. TeMIepaTypbl
2 CrniocoObl U3MEHEHUS 1 JdemoHcTpauus
BHYTpPEHHEHN SHEPTUH. «3meHeHnne
BHYTPEHHEHN
SHEPTUHU Teja Mpu
TPEHUH U yIape»:
JIaTYHK
TeMIepaTypbl, 1B€
JIOCKH, JIBE
CBHUHIIOBbIE
TJTACTHHKH,
MOJIOTOK
3 1 JdeMoHcTpanus
«ITornomienune
CBETOBOI SHEPTUN»:
JIBa JIaTYUKa
Bupel Temionepenayu.
TeMIepaTyphl,
JaMIIa, JINCT OeJoi
u y€pHoii Oymaru,
CKOTY
4 KonnuecTBO TEIIOTHI. 1
EqnHune! konudecTsa
TETUIOTHI.
5 VY nenbHas TEIIOEMKOCTh 1
BEIIECTBA.
6 PacdeT xoaudecTBa TEIIOTHI, 1
HEOOXOAMMOTO JIJIsI HarpeBaHUs
TeJla WK BBIJEISEMOr0o UM IpH
OXJIQXKJICHHUH.
7 1 JlaTumk
TEeMIIepaTyphl,
JlabopaTtopnast pabotaNel TEPMOMETD,
" KaJIOpUMETD,
CpaBHEHHE KOJTUYECTB :
MEPHBIN HWJIHHAP
TEIUIOTHI IPU CMEIIEHUH BOJIbI
pa3HOU TeMIiepaTypsl” (vensypka),
nabopaTtopHbIe
CTaKaHbl, Topsiyas u
X0JIOJTHAsI BOJIA
8 | JIaboparopnas padora Ne 2 1 JlaTumk
«3MepeHune yaenbHou TEMIIEPATYPHI,

TCIJIOCMKOCTH TBEPAOT'O TCIIa»

TEPMOMETD,




KaJIOPUMETP,
ropstuasi ¥ XoJoaHas
BOJIa, MEPHBIN
HWIUHIP, TPY3
HWIMHAPUYECKUN C
KPIOYKOM, HUTb,
AJIEKTPOHHBIE BECHI

9 DHeprus TOIIMBa. Y AebHas
TEIJIOTa CTOPAHMSI TBEPIOTO
Tena.

10 | 3axkoH coxpaHEHUs U
MIpEBpAICHUS YSHEPTUHU B
MEXaHUYECKHUX M TETIJIOBBIX
rpolieccax.

11 | Pemenwne 3ama4d mo teme
«TemnoBble sIBIECHUSA

12 | Kontponbnas pabota Nel
"TemoBbIe SIBICHUS

13 | ArperaTHble COCTOSIHUS
BeectBa. [InaBnenue u
OTBEPJICBaHUE.

14 DpoHTAIBHASA

JadoparopHasi
pa6ora Ne 1.
«Omnpenenenue
YIAEIbHOM TEIUTOTHI
TUTaBJICHUS JIbIAY:
TATYUK
TEMIIepaTyphl,
KaJIOPUMETP, COCY/T
I'paduk nnaBnenus u C TaIOLUM JIbJOM,
OTBEpPICBaAHUS COCY/I C BOJIOH,
KPUCTAJNIMYECKUX TEJL. 3JIEKTPOHHBIE BECHI.
®poHTanbHAA
VY nenbHas TEIIOTA IUIABJICHHUS. nabopatopHas
pabota Ne 2.
«O06pa3zoBanue
KPUCTAJIIIOBY:
MHUKPOCKOII,
npobupka ¢
HAaCBIIIEHHBIM
pacTtBopom
JIBYXPOMOBOKHCJIOTO
aMMOHHUS,

15 | Pemenue 3agau."l[1naBinenue
TEJI U KPUCTAILITU3ALIMS"

16 | Ucnapenue. HacwleHHbIN 1 JdemoHcTpauus
HEHACBIIICHHBIN Tap. «Hcnapenne
Konnencanus. [Tornomienue CIUPTa»: JaTYUK
SHEPTUHU NPU UCTIAPEHUU TEeMITepaTypHl,

YKUAJIKOCTH U BBIACJICHUE €€ TPU
KOHJICHCAIIUHU T1apa.

MpoOupKa, TMCTOUYKH




OyMaru, pe3uHKH,
pa3HbIe CIIUPTHI

17

Kunienue. Y nenbHas Temiora
mapooOpa3zoBaHus U
KOH/ICHCAIIHH.

JdemoHcTpauus
«3yuenue
polrecca KuleHus
BOJbDY: JAaTYUK
TEeMIIepaTyphl,
LITaTUB
YHUBEPCAIbHBIN,
Kos10a CTeKJIsTHHAS,
CIIUPTOBKA,
MOBapEHHas COJIb

18

Bnaxxnocts Bozmyxa. CriocoOsl
OTpeeNeHuUs BIaKHOCTU
Bo3ayxa. JlabopaTopnas pabora
Ne3 "H3mepeHue BIa)KHOCTH
BO3ayXxa".

Jatuuk
TeMnepaTyphbl,
TEPMOMETP, MapJi,
COCYJ1 C BOJIOU

19

Pemenwue 3anay (Ha pacuer
KOJIMYECTBA TETJIOTHI IPH
M3MECHEHUH

arperaTHoOro COCTOSTHUSI
BEIIIECTBA).

20

PaGora raza u napa npu
pacumpenuu. JIBurarens
BHYTPEHHETO CTOpaHUsl.

21

[Maposas Typouna. KI1/]
TEIUIOBOTO JABUTATEIIS.
TernoBbIie ABUTATEIH.

22

TemnoBble MAIlIMHEL.
N3meneHne arperaTHeIX
COCTOSIHUU BEIIECTBA.

23

KonTponbHas padora No2
"M3MmeHeHue arperaTHbIX
COCTOSIHUH BelecTna. ".

Paznea 2.
JIEKTPUYECKUE
SIBJEHUSA

27

24

DnexTpusaius Tea npu
COIIPUKOCHOBEHUHU. J[Ba pona
3apsa0B. BzanmoenicTBre
3apsKEHHBIX TN DIEKTPOCKOI

25

DNEeKTpUYECKOE TOJIE.
[IpoBoaHUKH,
IOJIYIIPOBOAHUKH U
HEMPOBOIHUKH JIEKTPUUYECTBA.




26 | JeaumocCTh 3JIEKTPUYECKOTO
3apsga. OnekTpoH. CTpoeHue
aToMma.

27 | OOBsicHEHHE ANEKTPUIECKUX
SIBJICHUM.

28 | DneKTpUYECKHi TOK.

HcTouHuKH 37IEKTPUUECKOTO
TOKa.

KontponbHas padota Ne3
(kpaTkoBpeM.) "DneKkTpu3arus
ten. CtpoeHue atoma'.

29 | DnexTpuyeckas menb u e€
COCTaBHbIE YaCTH.

DNEeKTPUYECKHUM TOK B
MeTajljlax.

30 | JeulcTBHUS 3JIEKTPUUECKOTO
Toka. HanpaBnenue
ANEKTPUYECKOTO TOKA.

31 | Cuubl Toka. EnuHunb! cuits JlaTyuk TOKa,
Toka. Amnepmerp. Msmepenne aMIepMeTp
CHUJIBI TOKA. JIBYXIIPEIECTIbHBIM,

WCTOYHUK MTUTAHMUS,
JlabopaTtopHas pabota No4 KOMILJIEKT
"COopKa IEKTPUIECCKOM IIeTIH. MPOBOJIOB,
N3mepenue cuibl ToKa B €€ PE3UCTOPBI, KITH0Y
pa3IMyYHBIX yyacTKax'.

32 | DnekTprueckoe HanpsKEHHE. Jatuuk
Enununer HanpspreHus. HaMpsHKeHUS,
Boubsr™merp. U3mepenue BOJILTMETP
HanpsbkeHus. JlabopaTopHas JBYXITPEJCTbHbIN,
pabota Ne5 "M3mepenue HMCTOYHHK MTUTAHUSA,
HaIpsHKEHUS Ha Pa3TUIHBIX KOMIUIEKT
y4acTKax 3JEKTPUUECKON IIPOBOJIOB,
nenu". PE3UCTOPBI, KITIOY

33 JdemoHcTpauus

«HccnenoBanne
3aBHCHUMOCTH CHIIBI
3aBUCUMOCTb CUJIBI TOKA OT
TOKa B MPOBOJHHUKE
HaIpPSDKEHUS. DJIEKTPUUECKOE .
OT HaMpPsDKSHUS»:
COTPOTHUBIICHUE MPOBOAHUKOB.
JTATYUK TOKA, TaTUYUK
Enunuter conpoTuBieHus.
HaNpPSDKEHUS,
pe3ucTop, peocTar,
UCTOYHUK MUTAHUS,
KOMIJIEKT
IIPOBOJIOB, KJIIOY
34 | 3akon Oma 1151 y4acTKa Lemu.
35 | Pacuer conpoTuBiIeHUs

MIPOBOJIHUKA. Y IEITHHOE
COTIPOTHUBJIICHUE.




36 | IIpumepsl Ha pacueT
COTPOTUBIICHUS IPOBOIHUKA
CHWJIBI TOKA U HATIPSIKCHHSL.
37 aT4YMK TOKa
Peocrarsl. JIabopaTtopHast A ’
" peocTat, HICTOYHHUK
pabota Ne6 "PerynupoBaHue
" MUTaHUS, KOMILJIEKT
CHJIBI TOKA peoctaToM".
MIPOBOIOB, KITIOY
38 JlaTuuk TOKa,
JaTYUK
HaIpsKEHUS,
aMIiepMer
JlaboparopHast pabota Ne7 PMETD
" JIBYXTIPEICTHHBIH,
N3mepenne conpoTUBIICHUS
BOJIbTMETP
MIPOBOJIHUKA C TOMOIUIBIO .
" JIBYXTIPEICTHHBIH,
amIiepMeTpa u BoJbTMeTpa'.
PE3UCTOPHI,
HMCTOYHHK TTUTAHUSA,
KOMILJIEKT
IPOBOIOB, KJIIOY
39 Jatauk TOKa,
JTATYUK
HaMpsLKEHUS,
[TocnenoBarensHOE
aMmIiepMeTp
COTIPOTHUBIIEHUE MPOBOJIHUKOB o .
BYXII JbHBIN
JlaboparopHuas pabota Ne 8. JIBYXTIDCIL ’
BOJIbTMETD
«3yuenune .
JBYXIIPEAETbHBIH,
MOCIIEZI0BATEILHOTO
PE3UCTOPHI,
COCIMHEHHUS TIPOBOIHUKOB).
WCTOYHUK MUTAHUS,
KOMILJIEKT
MIPOBOJIOB, KJIIOY
40 Jatauk TOKa,
JTATYUK
HaMpsHKEHUS,
[TapamienbsHoe cOnpoTUBIEHUE aMIiepMeTp
MPOBOTHUKOB. JIabopaTtopHas JIBYXIIPEJICTbHbIN,
pabota Ne9 . «M3yuenue BOJIETMETP
MapajIeIbHOTO COSAMHEHMUS JIBYXIIPEAETbHBIH,
MIPOBOJIHUKOBY PE3UCTOPBHI,
MCTOYHUK MTUTAHMUS,
KOMILJIEKT
MIPOBOJIOB, KIIFOY
41 | Pemenue 3amay.(mmo Teme
:"CoenuHeHMEe MPOBOIHUKOB",
"3akon OMa 11 yuacTka
nenu").
42 | KonrponbHas pabora Ned
"DNEeKTPUUECKUHN TOK.
CoenuHeHrne NpOBOJHUKOB'.
43 Pabora 1 MOIITHOCTE

QJICKTPHUYCCKOI'O TOKA.




44 JlaTuuk TOKa,
aTYUK
Enunuter paboTsl a
HaIpsOKEHUS,
3IEKTPUYECKOTO TOKa,
amIiepMmeTp
MIPUMEHSEMbIE Ha PAKTHKE. .
JIBYXTIPEIETbHBIMH,
BOJIbTMET
JlaboparopHas pabota Ne 10 P
" JIBYXTIPEIETTbHBIH,
N3MepeHre MOIHOCTH U
. JaMIIOUKa,
paboTHI TOKA B AIIEKTPUIECKOM
" WCTOYHUK MUTAHUS,
namrie".
KOMILJIEKT
IIPOBOJIOB, KJIFOY
45 | HarpeBaHue mpoBOJITHUKOB
3IEKTPUYECKUM TOKOM. 3aKOH
Jxoyns-Jlenna.
46 | Konngencarop.
47 | Jlamma HaKanvMBaHUs.
DNEeKTpUYECKUe
HarpeBaTeIbHbIC TPHOOPHI.
KopoTtkoe 3ambikaHue,
MPEAOXPAHUTEIH.
48 | DneKTpUYECKHE SIBICHUS
49 | DIEKTPUYECTBO COLIEIIEE C
Hebec
50 | KonrponpHas pabora Ne5
"DNEeKTPUUECKHUE SIBICHUS
Paznea 3.
IJIEKTPOMAI'HUTHBIE
ABJIEHUS
51 JdemoHcTpauus
«3mepenue nosus
MarnauTHOoe nosie. MarHuTHOE p
MTOCTOSIHHOTO
TI0JIE TIPSIMOTO TOKA.
MarHura
MarHuTHbIE TUHHH. N
MTOCTOSIHHBI MarHuT
MIOJIOCOBOM
52 | MarnuTHOE 110OJI€ KaTyIIKU C
TOKOM. DJIEKTPOMAarHUThl U UX
MIpUMEHEHHE.
JlabopaTtopHnas pa6ota Nell
"COopka 37eKTpOMarHura u
HUCIBITAHHUE €r0 AeicTBUA".
53 | I[TocTosiHHBIE MAarHUTHI. JlaT4nMK MarHuTHOTO

MarauTtHoe 1oJie MOCTOSHHBIX
MAarHuToB. MarHuTHoe nose
3emunu. JlabopaTopHas pabora
Ne 12 «3yuenne MarHuTHOrO
TI0JIS IOCTOSTHHBIX MarHUTOBY

T10JIs1, TTIOCTOSTHHBIN
MAarHuT II0JIOCOBOIA,
JIMHEMKa
HU3MEpUTEIIbHAS




54 | Jle¥icTBME MarHuTHOTO IOJISI Ha
MIPOBOJTHUK C TOKOM.
DNEeKTPUYECKUIA TBUTATEb.
JlaGopaTopHas padora Nel3
"N3yueHue 31eKTpUIECcKOro
JIBUTATENIS TOCTOSTHHOTO TOKa
(ma Mmojemnn)
55 | DnekTpoMarHUTHBIC SIBICHHUS.
KpaTtkoBpemennas
KOHTpoJsibHast paboTta Ne6 1o
TeMe «DIEeKTPOMAarHUTHbIE
SIBJICHHSI
56 | DmekTpoMarHUTHBIC SIBJICHUS
Pa3znen 4. CBETOBBIE
SABJEHUS
57 | UcTtounuku cBera. Ocseturens ¢
Pacmipoctpanenue cBera. HMCTOYHUKOM CBETa
JlaGopaTopHas padorta Ne 14, Ha 3,5 B, ucrounuk
«Habnronenue MUTaHUS, KOMITJIEKT
MPSIMOJIUHEITHOTO MIPOBOJIOB, IIIeJIeBast
pacrpocTpaHEHHUs CBETa muadparma
Buaumoe nBukeHue CBETUIL.
58 OcBeTuTENb C
HMCTOYHUKOM CBETa
Ha 3,5 B, ucrounuk
Otpaxenue cBera. 3aKOH MUTaHUS, KOMILJIEKT
OTpakKeHUs CBETA. MIPOBOJIOB, IIENIEBast
Jlabopamopuas paboma 15 « nuagdparma,
«M3yuenue siBieHUs TOJTY IIMITAHP,
OTPa)XEHUS CBETa» IUTAHILET Ha
IJIOTHOM JIUCTE C
KPYTOBBIM
TPAHCTIOPTHPOM
59 | IInockoe 3epkaio.
60 Ocgeturens ¢
HMCTOYHUKOM CBETa
Ha 3,5 B, uctounuk
[Ipenomiienue cBera. 3akoH MUTaHUS, KOMIUIEKT
MIPEJIOMJICHUS CBETA. MIPOBOJIOB, IIeJIeBast
Jlabopamopuas paboma 16 « . nuadparma,
«M3yuenue siBiIeHUS MOy IIATAH/P,
MIPEIOMIICHUS CBETa» IUTaHILIET Ha
IIJIOTHOM JIUCTE C
KPYTOBBIM
TPAaHCIOPTUPOM
61 | JIunzel. OnTuyeckas cuna

JIMH3.




62 OcBetuTens ¢
HCTOYHHKOM CBETA
Ha 3,5 B, uctounuk
MUTAHMS, KOMIIIEKT
MIPOBOJIOB, IIIeJIeBast
nuadparma, SKpaH
CTaILHOM,
N300paxkenus naBaemblie
N HaIpaBJIAIONIas C
nuH3oi. JlaboparopHas pabota .
" HU3MEPUTEITLHON
Nel7 "U3yuenue nzodpaxeHus .
] IKaJa0ou,
JlaBaeMoOTro JIMH30M".
cobuparoiye
JIMH3EI,
pacceunBaronias
JIMH3a, clIalj
«Monenb
MpeaAMETa B
peurtepe
63 | I'ma3 xak onTudeckasi CUCTEMA.
OnTuyeckue MpuoOOpHI.
64 | CBeTOBbBIE ABICHUS
65 | KonrponpHas pabota Ne 7.
«CBeTOBBIE SABICHU»
Pazgen 5. HIOBTOPEHHUE
66 | ITonroroBka K UTOrOBOH
KOHTpOJIbHOH pabote. dusnka
1 MUP, B KOTOPOM MBI )KHBEM
67 | UToroBas KoHTposIbHAsS paboTa.
68 | O00OIIEeHNE U aHATIU3

WTOTOBOM KOHTPOJIBHON
pabotsl. «Kakas ctpaHHas
IUIAHETA...»




KaneHpapHo-TemaTuyeckoe niaHMpoBaHue 9 Knacc.

n/n

Tema

KoJa-
BO
9JacoB

Jlara
no
IJIaHYy

JlaTa
no

paxkry

Hcnonb3oBanue
000py/I0BaHMsI IEHTPA
«Touka pocra»

Pa3zneu 1. 3aKkoHbI
JBHKEHUSA U
B3aMMOJECHCTBUSA TeJl.

34

BBoaHbIM HHCTpYKTaX
no Th. MarepuanbsHas
touka. Cucrema
OTCUeTa.

[Tepemenienue.

Omnpenenenue
KOOPAHWHATHI
ABYOKYIIETOCH TEJIa.

[Ipsamonunerinoe
PaBHOMEpHOE JIBMKECHHUE
[Iepemenienue npu
MIPSMOJIMHEHOM
PaBHOMEPHOM
JIBUYKEHUH.

I'paduku 3aBUCUMOCTH
KMHEMaTUYEeCKUX
BEJIMYUH OT BPEMEHHU
MPpHY NPAMOJIUHEHHOM
pPaBHOMEPHOM
JIBIKCHUU

CpenaHsist CKOPOCTb

~

Pemrenue 3anau

[IpssMmonuneitHOE
PaBHOYCKOPEHHOE
JIB>)KEHUE. Y CKOPEHHE.

CxopocThb
MIPSMOJIMHEMHOTO
PaBHOYCKOPEHHOTO
neuxenus .['padux
CKOPOCTH.




10

[Iepememenue npu
MPSMOJIMHETHOM
PaBHOYCKOPEHHOM
JIBH>KCHUH.

11

IIepememenue Tena npu
MPSAMOJIMHEHTHOM
NBIDKEHNU 0€e3
HAa4YaJIbHOM CKOPOCTH.

12

JIaboparopHast pabota
Ne 1 "HccaenoBanue
PaBHOYCKOPEHHOT'O
NIBKEHUA 0e3
HAYaJIbHOW CKOPOCTH.

O6opynoBanue: [lltatus
1a00paTOPHBIH,
MeXaHUYEeCKasi CKaMbsl,
OpyCOK JIepeBsIHHBIH,
AJIEKTPOHHBIN CEKYHAOMED
C IaTYMKaMH,
MarHUTOYTIPaBIISIEMbIC
TePKOHOBBIEC JATUUKH
CeKyHJIOMepa

13

I'paduku 3aBuCUMOCTH
KMHEMaTUYECKUX
BEJIMYUH OT BPEMEHHU
MIPU IPSIMOJIMHEWHOM
PaBHOYCKOPEHHOM
JIBUKCHHUH

14

Pemenue 3amay «
PaBHOycKOpeHHOE
JIBUKEHHE)

15

Pemrenue 3amad mo reme
«OCHOBBI KHHEMATHKID)

16

Kontponbnas padota
Nel mo Teme
«IIpssmonnHelHOE
PaBHOYCKOPEHHOE
TIBUKCHHE)»

17

OTHOCUTENHHOCTh
JABMOKCHUA.

18

NHuepunansHbie
CUCTEMBI OTCYETA.
[IepBblii 3aK0H
HerotoHa.

19

Bropoii 3akoH HproToHa.

20

Tpernii 3akoH HproToHa.

21

CBoOOIHOE ITaficHre
Tel.

22

JIBukeHue Tena,
OpOIIEHHOTO
BEPTUKAJIBHO BBEPX.
HesecomocTs.




23

JIaboparopHas pabota
Ne 2 "Usmepenue
YCKOPEHHS CBOOOHOTO
nagenus"

24

3aKkoH BCEMHUPHOI'O
TATOTCHUA.

25

YckopeHue cBOOOIHOTO
najieHus Ha 3eMJe u
JPYTUX HEOCCHBIX TEIl.

26

[IpsamonunenHoe 1
KPUBOJIMHEWHOE
JBHKEHUE. [[BHoKeHUE
TeJa 0 OKPYKHOCTH C
MOCTOSTHHOM MO MOAYJIIO
CKOPOCTBIO.

27

Pemrenue 3amau.

28

HckyccTBeHHBIE
CITyTHUKHU 3eMJIU

29

Nmnynsc Tena. 3akoH
COXPaHEHHUS UMITYJIbCa.

30

PeaxkTuBHOE NBM)KEHHUE.
Paketnl.

31

Pemenue 3agau

32

BriBoj 3ak0HaA
COXpaHEHUs
MEXAHUYECKOU SHEPTUH.

33

Pemrenue 3agad mo reme
"3aKOHBI COXpPAHEHHUS B
MmexaHuke "

34

KonTponbHas padora Ne
2 no Teme "3aKOHBI
COXpaHEHHUs B MEXaHUKE

n

Paznen 2.
MexaHnuueckune
K0JIe0aHUS U BOJIHBI.
3BYyK.

15

35

KoneodarensHoE
nexenue. CBOOOIHBIE
KOJIEOaHUSI.

36

Bemmuunsr,
XapaKTEPHU3YIONINe
KoJiebaTepHOe
JBMDKCHUE.

JleMmoHCTpaUMu
«Konebanust HUTSHOTO
MasTHUKA U CBOOOHBIC
Kosie0aHus Tpy3a Ha
npyxuae»:O0opynoBaHue:
JaTYUK YCKOPEHUs, IITaTUB
C KpernexoM, Habop rpy30B,
HUTh, HA0OP MPYKUH

37

I'apmMonuyeckue
KoJieOaHMs




38 1 «3yuyenue konebanuit
HUTSHOTO MassTHHKA:
OobopynoBanue:
KOMITBIOTED, TaTIYNK
YCKOpEHHUSI, TPY3 C
KPIOYKOM, JIETKast U
JlaGopaTopHas pabora HEpacTsHKUMasi HUTh,
Neo 3 "« UccnenoBanue pynerka M3yuyenue
3aBUCUMOCTH IIEpUOaa U KoJieOaHuil rpy3a Ha
YaCTOTHI CBOOOTHBIX MIPY>KUHEY:
Kosie0aHUN MasiTHUKA OT Oo6opynoBanmue:
JUTMHBI €0 HUTH. KOMITBIOTED, TaTYNK
YCKOPEHUS, IITATUB C
Kpene>xoM, Habop Mpy>KuH
pa3Hoii KECTKOCTH, HAOOP
rpy3oB 1o 100 r.
39 | Pemenwue 3anau 1
40 | 3aryxaromue 1
KoJieOaHusI.
BrinyxeHHbIE
KoJIeOaHusI.
41 | Pesonanc. 1
42 | PacnpocTpaHnenue 1
KoJieOaHuH B cpejie.
Bounbl.
43 | Jduuna BonHbl. CKOPOCTH
pacrpocTpaHeHus
BOJTHEI.
44 | lcTouHUKH 3BYKA. 1
3BYKOBBIC KOJICOAHUS.
45 | Breicota, TemOp u 1
TPOMKOCTb 3BYKA.
46 | PacnpocTtpanenue 3ByKa. 1
3BYKOBBIEC BOJIHBI.
47 | OTpaxeHnue 3ByKa. 9X0. 1
3BYKOBOU pe30HAHC
48 | Pemenue 3ana4 1
49 | KonrponbHas pabora Ne 1
3 o Teme
"MexaHnudeckue
KoJieOaHUs U BOJIHBI.
3ByK"
Paznen 3. 25
DJIeKTPOMATHUTHOE
noJjie
50 1
MaruuTHoe€ noiJe.
51 | HampaBnenue Toka u 1 JleMoHcTpaIust

HAINpPAaBJIEHUE JTUHUN €r0
MArHUTHOTO MOJISI.

«3MepeHre MarHuTHOTr O
T10JIs1 BOKPYT IIPOBOJHUKA C




TokoM»: OGopynoBaHue:
JATYUK MAarHUTHOTO TOJIS,
JBa IITaTuBa, KOMIIJICKT
MPOBOJIOB, HICTOYHUK TOKa,
KJTFOY

52

Oo6napyxeHue
MAarHUTHOTO TOJIS 110 €ro
JICUCTBUIO Ha
AIEKTPUYECKUIN TOK.
[IpaBuji0 1€BOM PyKH.

53

NHaykiyst MarHuTHOTO
noJist. MarHUTHEIN
MOTOK.

54

Pemrenue 3anau

55

MarauTHbINA TIOTOK

56

SIBnenue
3JIEKTPOMATHUTHOMN
WHIYKIIAA

57

JlaGopaTopHas pabora
Ne4"3zyuenue siBeHUst
3JIEKTPOMATHUTHOMN
UHAYKIMH'".

58

Hampapnenue
I/IHI{YKIII/IOHHOFO TOKa.
[TpaBuno Jlenna.

59

SIBieHue
CaMOUHIYKIHUH.

60

[Tonyuenue u nepenaya
IIEPEMEHHOI0
JJIEKTPUYECKOT0 TOKA.

61

Tpancdopmarop.

62

QHCKTpOMaTHI/ITHOC
II0JIC.

63

DJIEKTpOMarHuTHHIC
BOJIHBI

64

KonebarenbHblit KOHTYP.
[Tonyuenue
3JIEKTPOMArHUTHBIX
KoJ1e0aHuM.

65

[TpuHIIUIIBI paTIOCBS3H
U TEIEBUAECHUS.

66

DNeKTpOMarHuTHas
IIPUPOJIA CBETA.

67

[Ipenomnenue cBera.
dusnyeckuii CMBICHT
MOKa3aTelIs
MIPEJIOMJIICHUSI.

68

Hucnepcus cera. [{Bera
TEJl.




69

CnekTpockon u
criekrporpadg

70

TUIbI ONTHYECKUX
CIICKTPOB

71

[Tornowmenue n
WCITyCKaHHE CBETa
aTOMaMH.
IIpoucxoxneHue
JINHENYATBIX CIIEKTPOB.

72

JlabopaTopHas pabora
Ne 5 "HaOmroneuue
CIUTOITHOTO U
JTUHENYaThIX CIIEKTPOB
HCITyCKaHUs".

73

Pemrenue 3anau

74

KonTponbnas pabora Ne
4 no Teme
«DNEKTPOMarHUTHOE
oJIe»

Paznen 4.Ctpoenne
aToMa M aTOMHOI'0
sapa. Ucnosib3oBanue
3Heprm1 ATOMHBIX
siep.

19

75

Pa,[[HoaKTI/IBHOCTI) .

76

Monenu atoMoB. ONEIT
Pezepdopna.

77

PannoakTuBHEIE
MpEeBpaIleHUS AaTOMHBIX
szep.

78

DKCNepUMEHTATbHBIC
METOBI UCCIEIOBAHUS
YACTHII.

79

JIaboparopHas pabota
No 6 "Uzmepenue
€CTECTBEHHOTO
paauamoHHoro (oxa
JIO3UMETPOM".

80

OTKpBITHE TIPOTOHA U
HEWUTpOHA.

81

CocTtaB aTOMHOTO sipa.
S nepHbie CUIIBI.

82

Oueprus cBsizu. [edexr
Macc.

83

Pemrenue 3amau




84

[enenue anep ypana.
IlenHas peakuusi.

85

JlaboparopHas pabota
Ne 7 "Uzyuenue neneHust
sJlpa aToMa ypaHa 1o
¢dororpaduu Tpexon".

86

SnepHbIi peakTop.
[IpeobpazoBanue
BHYTPEHHEHN SHEPTUU
aATOMHBIX SI7EP B
JIEKTPUUECKYIO
SHEPTHIO.

87

ATOMHas SHEpPreTUKa.

88

buonornueckoe
JICUCTBUE PaAUalliH.
3aKOH paJIMOAKTUBHOTO
pacnaja.

89

3aKoH paJuOaKTUBHOTO
pacmana

90

JlaGoparopHas pabora
Ne 8 "Onenka nepuoaa
noJrypacrnaja
HaXOJSIIUXCS B BO3AyXE
MPOJIYKTOB pacmaja rasa
panona. ".JJaboparopHas
pabota Ne 9 "U3yuenue
TPEKOB 3apsIKEHHBIX
YaCTHII 110 TOTOBBIM
¢dororpadusm ".

91

TepMmosinepHas peakuus.

92

Pemenue 3agau

93

Kontposnbnas padora No
5 mo teMe «Pu3muka
aToMa U aTOMHOTO sipa.
Hcnonp3oBanue SHETUU
ATOMHBIX SITICP»

Pa3nen 5. Ctpoenne n
sBoJonus Beeennoit

94

CocTaB, cTpOCHHUE H
MIPOUCXOXKICHHE
COJTHEUYHOU CUCTEMBI.

95

Bosbmue miaveTsl
CoJIHEYHOH CUCTEMBI.

96

Mausie tenra CoTHEUHON
CUCTEMEL.

97

CrtpoeHue, U3yuyeHue u
sposrrorisa CotHna u
3BE3I.




98 | Ctpoenue u »BOTIOUS 1
Bcenennoin.
Pa3znen 6. IloBTopeHue 4

99 | Urorosoe noBTropeHue. 1

100 | UroroBast koHTpoOJIbHAS 1
pabora.

101 | Ananuz ommbok 1
KOHTPOJIbHON pabOTHI.

102 | IloBTOpEeHue n 1

00001IeHNE




10.

1.

12.

13.

14.

15.

MapoH A.E., MapoH E.A. ®u3umka. 7 knacc. Anaaktnyeckne matepuansl. M.: lpoda,
20109.

MepbIWKKH AB. ®usmka. 7 kKnacc. YyebHMK pans  obuweobpasoBaTesibHbIX
yupexxaeHuin. M.: lpoda, 2018.

®dunoHosmy H.B. dmsmka. 7 knacc. MeTtogmyeckoe nocobue K yuyebHuky A.B.
MepbiwKuHa. M.: lpoda, 2018.

XaHHaHoBa T.A., XaHHaHoB H.K. ®usuka. 7 knacc. Paboyan tetpaab. M.: poda, 2019.
XaHHaHoBa T.A., XaHHaHoB H.K. ®u3unka. 7 knacc. Tectbl. M.: Apoda, 2019
MepbIWKUH AB. ®usmka. 8 kKnacc. YyebHuMK pans  obuweobpasoBaTenbHbIX
opraHusauun. M.: Opoda, 2019.

2. dunoHosmy H.B. Pu3mka. 8 Knacc. Metoanyeckoe nocobume K yuebHuky A.B.
MepbliwKknHa. M.: Opoda, 2018.

3. XaHHaHoBa T.A. ®u3uka. 8 knacc. Paboyan Tetpaap. M.: Opoda, 2014.

4. MapoH A.E., MapoH E.A., Mo3olickuin C.B. Pnsnka. 8 knacc. C6opHMK BONPOCOB U
3agay. M.: poda, 2019.

5. XaHHaHoB H.K., XaHHaHoBa T.A. C60pHUK TecToBbIX 3agaHnit no ¢pusmke. 8 Knacc.
M.: BAKO, 2019.

®duzuka. 9 ki1.: yueb. 1 oobmeoopazosar. yupexaenuid. / A.B. [I€peimkun, E.M.
I'yraux M.: JIpoda, 2017.

®dwusuka. 9 Kacc: moypouHble miansl mo yaeOHuky A.B. [1épeimkuna, E.M. I'yTHUK
/ aBT.-cocT. C.B. Bo6poBa. — Bonrorpaa: Yuurens, 2017. — 175 c.

®duzuka: 3amaunuk: 9 — 11 ki1.: Yue6. mocobue aist obieodpaszonar. y4ueo.
3aBefeHuit. — M.: JIpoda, 1996. — 368 c.: mi. — (3agaunuxu «JIpodsr»).

®usuka. Tectsl. 7 — 9 kinaccsl. Kadapaun O.D., Opnos B.A. Yuel6H. - MmeToz
nocobue. — 4-e uzg., crepeotun. — M.: JIpoda, 2000. — 96 c.: ui.

Du3nYecKuil SKCIIEPUMEHT B cpeHei mikose: Mexanuka. MolekyisipHas (hu3uka.
OnexkrpoauHamuka / [llaxmaes H.M., [llunos B.®. — M.: IIpocBemenue, 1989. — 255
c.: mi. — (b-xa yunrens pusuxm).



16. JlozoBenko C.B., Tpymmna T.A Peanuzarmus oOpa3oBaTelbHbBIX IPOTPAMM I10
(hM3UKe C UCTIOJIBb30BaHUEM 000PYI0BAHMS IJIETCKOro TexHonapka «IlIkonpHbIH
KBantopurom» Mocksa, 2021

UHmepHem-pecypcol:

1.BubnnoTeKka — Bce no npeamety «dPusmkar». — Pexkum goctyna: http://www.proshkolu.ru

2.BnaeoonsbiTbl Ha ypoKax. — Pexkum goctyna: http://fizika-class.narod.ru

3. EaunHan KoNneKkuma UunppoBbiXx 0bBpasoBaTe/ibHbIX pecypcoB. — Pexum poctyna:
http://school-collection.edu.ru

4. WHTepecHble maTepuasbl K ypokam GU3MKM MO TeMaM; TeCTbl NO TEMaM; HarnAgHble
nocobua K ypokam. — Pexkum goctyna: http://class-fizika.narod.ru

5. Undposble obpasoBaTenibHble pecypcbl. — Pexxum goctyna: http://www.openclass.ru

6. DNEKTPOHHbIe y4ebHUKM No ¢u3mnKe. — Pexkum goctyna: http://www.fizika.ru
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