HOACHUTEJIBHAA 3AIINCKA.

Pabouas mporpaMMa eCTECTBEHHOHAYYHOW HAMPABICHHOCTU 1O (PU3UKE C UCIOIL30BaHUEM 000PYI0BaHMSI
nenTpa «Touku poctay ajst 7-9 KiaccoB OCHOBHOM LIKOJNBI COCTaBIIeHA W pa3padOTaHa B COOTBETCTBHH C:

e  depepanbHbIM 3aK0OHOM OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 odpa3oBaHuu
B Poccuiickoii @enepauumn» (¢ u3M. u aom., BCTyn. B cuiy ¢ 01.09.2020);

e TpeboBanmsiMu  DeaepaJbHOIO  rOCYyJAPCTBEHHOT0  00pa30BaTeJbLHOr0  CTaHIApTa
OCHOBHOI0 0011ero odopazosanus (yrB. npuka3oM MuHucTepcTrBa 00pa30BaHUsA U HAYKHU
Poccuiickoii ®@eaepauuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e IlacmopTroM HanmuoHaabHOro mpoekra «Oo0pa3zoBanue» (yrB. npe3uauymom CoBera npu
IIpe3unente P® no crparernyeckoMy pa3BUTHIO U HALIMOHAJIbHBIM NMPOEKTaAM, NPOTOKOJI
ot 24.12.2018 Ne 16);

e TocynapcrBennoii nporpammoii Poccuiickoii ®enepanun «Pazsutue odpazoBanus (yTB.
IMocranoBaennem IlpaBurenncrea P® ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O06
YTBEePKICHUH TrOCyAapcTBeHHOM mnporpamMmbl Poccuiickoit ®enepauun «Pazurne
00pa3oBaHUuN»;

® aBTOPCKOM MpOrpaMMoOd OCHOBHOro oomiero ooOpa3zoBanus 1o ¢usmke mist 7-9 kmaccoB (A. B.
[Tépemmkun, H.B. ®unonosuy, E.M.I'ytauk, M., «/Ipoday, 2015 1.);

e  y4eOHBIM IUTAHOM W OCHOBHOM oOpazoBarensHOu mporpaMMbl OO0 MBOY « 110 Ne46y;

e MeroaM4YeCKUMH PpPeKOMEHJAUUSMH 10 CO3JaHMK U (PYHKUMOHHPOBAHMI B
0011e00pa30BaTEJbHBIX OPraHU3AUMUAX, PACHOJ0KEHHBIX B CeJbCKOW MECTHOCTH M
MaJbIX TOPOAAX, HEHTPOB OOPA30BAHUS €CTECTBEHHOHAYYHOH M TEXHOJOTHYeCKOM
HanpasjeHHocTed («Touka pocra») (YTBepaxkaeHbl pacnopsikenneM MuHHCTEpPCTBA
npocsemenus Poccuiickoii ®enepamuu ot 12 sinBaps 2021 r. Ne P-6).

Pabouas mporpamma peamusyercs B yueOrmkax A. B. Ilepeimkuna «®Pusuka 7 kmaccey, «Du3mka 8 Kiacey,
«Dmsuka 9 wmacc» cuctembl «Beptukanb» Ileperimkua A. B., ygeOHHK a1 00mIeo0pa3oBaTeNbHBIX yUEOHBIX
3aBenenmii.M.: [Ipoda, 2020

[Tporpamma ompezernsieT coaepKanue U CTPYKTypy yueOHOro Matepuana, mociIel0BaTelbHOCTb €ro U3y4eHus,
myTd (QOpMHpPOBaHHS CHUCTEMBl 3HAHWH, YMEHHH W CIIOCOOOB MEATEIBHOCTH, Pa3BUTHA, BOCIHTAHUS U
COLIMAIN3ALMHN YIAIIUXCSL.

Co3znanue uentpa «Touka pocTra»  mpeamojaraer  pasBuTue  00pa3oBaTeJbLHOM
HHPPpACTPYKTYPbl  001Ie00pa30BaTeIbHOW  OpraHM3alud, B TOM  4YHCJE€  OCHAIUeHHe
0011e00pa30BaTEILHOM OPraHU3aAMHU:

1. oGopynoBanuem, cpeacTBaAaMHM OO0Y4YeHHS] W BOCHHMTAHMS /JJsi U3y4eHUsi (B TOM 4UmHcje
JKCHEPHUMEHTAJIBHOI0) IPeIMeTOB, KYPCOB, AUCHUILIMH (MOayJieil) ecTeCTBEHHOHAYYHOM
HANPABJICHHOCTH MPH Ppeaju3alMid OCHOBHBIX 001e00pa30BaTeJbHBIX MPOrpaMM H
JAOMOJHUTEJIBHBIX 0011e00pa30oBaTeIbHBIX NPOrpaMM, B TOM 4YMCJIe IS PacliMpeHust
coJep:kaHusl yueOHoOro npeamera «DU3uKa»;

2. obopynoBaHuHeM, cpelCTBaMH OO0y4YeHUS] M BOCHHTAHMS JUIS peaju3allid MNPorpamMm
AOMOJHUTEIBHOT0 00Pa30BaHUS €CTeCTBEHHOHAYYHOI HANIPABJICHHOCTEI;

3. KOMINBIOTEPHBIM U HHBIM 000PY10BAHHEM.

IIpodgunpHbiii  KOMIUIEKT o00opyaoBaHusi o0ecnmeunBaeT J(PGeKTHBHOE JOCTHKECHHE
o0pa3oBaTe/IbHBIX pPe3yJbTaTOB O0yYaIIMMHUCH MO0 MPOrpaMMaM  eCTeCTBEHHOHAYYHOI
HANPABJECHHOCTH, BO3MOKHOCTb YIJIyOJIEHHOT0 M3Yy4YeHHUs OT/Ae/IbHBIX NPeJIMETOB, B TOM YHCJIe 1JIs
(¢popmupoBanus H300peTATENBCKOr0, KPEAaTHBHOI0, KPHUTHYECKOI0 MbILLUIEHHUS, Pa3BUTHSA
(GyHKIHMOHAILHOH TPAMOTHOCTH Yy OOy4YalIIMXCA, B TOM 4YHCJE eCTeCTBEHHOHAYYHOHl WM
MaTeMaTH4YeCKO.

JKCHEPUMEHT SIBJISACTCS HCTOYHHKOM 3HAHHH M KpHTepHeM HMX HCTMHHOCTHM B HayKe.
Konuenuusi coppeMeHHOro o0pa3oBaHus NMOAPa3yMeBaeT, YTO B y4eOHOM IKCIIEPHMEHTEe BeaylLyI0
1



POJIb I0JLKEH 3aHATh CAMOCTOSITEIbHBIN HCCIeI0BATEIbCKHH YYeHHMUYECKUI JIKCIEePUMEHT.
CoBpeMeHHbIe JKCNIEPUMEHTAJIbLHbIE HMCCAEA0BAHUSA MO (uU3MKe y:Ke TPYJAHO NPEACTABUTH 0e3
HCNOJIb30BAHNS HEe TOJbKO AHAJIOIOBBIX, HO W HUG(POBBLIX H3MepHTEIbHBIX Npubopos. B
denepajbHOM rocy1apcTBEHHOM 00pa3oBaTe/ibHOM cTanaaprte (najgee — ®I'OC) nponucano, 4To
OJTHUM U3 YHUBEPCAJIbHBIX Y4eOHbIX

neiictBuii  (manee — VYYJ/I), npuoOperaeMbiX y4yalmiMMHCH, JdOJKHO CTaThb YMeHHe
«IpOBeJeHNsI ONBITOB, MPOCTHIX JKCINEPUMEHTAJIbHBIX HCCIEI0BAHMNA, NMPSAMBIX U KOCBEHHBIX
HU3MepPeHHH C UCN0JIb30BAHUEM AHAJIOTOBBIX U HU(POBLIX U3MEPUTEIbHBIX IPUOOPOB».

Y4eOHblil IKCIEpUMEHT MO (u3nke, NPOBOAUMBII HA TPAAMLIMOHHOM oOopyaoBanuu (0e3
npuMeHeHus1 HUPpPoOBBIX JadopaTopuii), He MOKeT B IOJHOH Mepe o0ecleYHTh pelleHHe BCex
o0pa3oBaTe/IbHBIX 3aJa4 B COBpeMeHHOH mkoJe. ClloKUBIIAsIC CUTyanusi 00yCJIOBJIEHA
CyleCTBOBAHHMEM psjia mpodiem:

* TpaguLMOHHOE MUIKOJbHOe 000pyI0BaHHMe M3-32  OrPaAaHHUYEHHUS  TEeXHUYECKHX
BO3MOKHOCTel He M03B0JIsIeT NPOBOJIUTH MHOTHE KOJINYeCTBEHHbIE UCC/Ie0BAHMA;

* UINTEeJbHOCTH TpOBe/leHUs] (U3MUYecCKHX HcCCIeJ0OBaHUI He Bcerga corJjacyercs ¢
AJIMTENbHOCTBIO YUeOHBIX 3aHATHIA;

® BO3MOXHOCTH IpPOBeJeHHMSl MHOTUX (u3nyecKHX HCCIeJ0BAaHUI OrpaHUYNBaeTCs
TpeOOBAHUSIMHM TEXHUKH 0€30IIaCHOCTH U JP.

Hudposass sadoparopusi KapAMHAJBHBIM 00pPa3oM M3MEHSEeT METOAMKY M COJAep:KaHue
IKCIEPUMEHTAILHOH [IeiTEeJIbHOCTH W TOMOraerT pelMTh BblleNepeyncieHHble MNPodJeMbl.
Hlupokuii crnekTp nUGPOBBIX JTATYMKOB IMO3BOJSAET YYAIIMMCH 3HAKOMHUTBLCH € MapaMeTpaMu
(pu3nyeckoro ’3KcnepMMeHTa He TOJBKO HAa KAYeCTBEHHOM, HO M HA KOJH4YeCTBEHHOM ypoBHe. C
NMOMOIILI0 HU(PPOBOH JA0OPATOPUM MOKHO TNPOBOAMTH JIMTEJIbLHBIH JKCIEPUMEHT [axke B
OTCYTCTBHMH 3Kcnepumenraropa. IIpu 3Tom m3MmepsiemMble JaHHbIE M pe3yabTaTbl HX 00palOTKH
0TOOPAKAKOTCH HENMOCPEACTBEHHO HA JKPaHe KOMIIBIOTEpA.

B npouecce ¢popMupoBaHHs IKCNEPUMEHTAJIBHBIX YMEHUH M0 (HU3HUKe YYAIMHCH YYMTCS
NPeACTABJIATHL HH(OPMAIUIO 00 MCCJIeIOBAHUN B YeTHIPEX BUAAX:

e B Bep0aTbHOM: ONMCHIBATH IKCIIEPUMEHT, CO3JaBAaTh CJI0BECHYI0 MO/e/Ib IKCIIEPUMEHTA,
(puxkcupoBaTs BHUMaHHE HA U3MepsieMbIX (U3HYECKUX BeJIUYNHAX, TEPMHHOJIOTHH;

e B Ta0JMYHOM: 3aNOJHATH TA0IMIBI JAHHBIX, JEKAIIUX B OCHOBE NOCTPOCHUs rpaguKoB
(MpH 3TOM y yYalIuxcsi BOSHUKAET MePBUYHOE MPeJCTABJIEeHNE 0 MACIITA0aX BEeJIUYUH);

e B rpagu4ecKOM: CTPOUTH I'PAPUKHU MO TAOJUYHBIM JAHHBIM, YTO MO3BOJIsIeT NMePeTH K
BbI- IBHKEHHMIO THIIOTE3 0 XapaKTepe 3aBUCMMOCTH Mex1y (pu3nvecKkMMH BeJIMYHMHAMH (IIPH 3TOM
YUYHUTEJIb MOKA3bIBaeT INMPEMMYIIECTBO B BHU3YAJIH3ALMU 3aBHCHMOCTEH MeXKIYy BeJM- YMHAMH,
HATJISATHOCTH U MHOTOMEPHOCTD);

® B AaHAJIUTHYECKOM (B BHAE MATEeMATHYECKHUX YPABHEHWIl): NPUBOAUTHL MaTeMaTHYecKoOe
ONHMCAaHHE B3aUMOCBS3M (QU3MYECKUX BeJIMYHMH, MaTeMaTH4YeckKoe 0000IIeHHe MOJYYeHHBIX
pe3yJabTaToB.

Ilepexon k KaxaoMy J3Tanmy HpeACTaBJIeHHA HHGOPMALMH 3aHMMAET JOCTATOYHO 00JbIIOH
NPOME:KYyTOK BpeMeHH. be3ycioBHo, B 7—9 kiaccax 3TOT mponecc Heo0X0aMM, HO B CTAPIIHX
KJIAcCaxX 3TO BpeMsi MOKHO ObLJIO ObI OTBECTH Ha pelieHHe 0oJiee BasKHBIX 3aja4. B 3Tom miane
nu(ppoBbIe 1a00PATOPHH MO3BOJIAIOT CYIIECTBEHHO JKOHOMHUTHL BpeMs, KOTOPOe MOKHO IIOTPAaTHTh
Ha (OPMHPOBAHHE HCCJIEI0BATEJBCKHUX YMEHMH Y4YalIUXCH, BbIPAKAIIUXCH B CJIEIYHUIUX
JelcTBHUAX:

e omnpeaegeHue NpoodJeMbl;

® IIOCTAHOBKA MCCJIE0BATEIbCKOH 3a1a4H;
* [UIAHMPOBaHHeE PelIeHHs 3a1a4H;

® [IOCTPOCHHE MOJeJIeH;



BbIIBU/KEHHUE THIIOTE3;

IKCIEPUMEHTAIbHAS MPOBEPKA TMIIOTE3;

aHAJIM3 JAHHBIX IKCIEPUMEHTOB WU HAOJII0IeHUI;
¢dopmysmpoBaHue BHIBOIOB.

IMocnennue roapl 'y y4yammxcsi  Ha0aw0aaeTcsi HHM3Kasg  MOTHBAaNUsl  M3Y4YeHUA
€CTECTBEHHOHAYYHBIX JUCIHUIJIMH U, KAK CJeICTBUE, MajeHne KayecTBa oopa3oBanus. LHudposoe
yueOHOe 000pyd0oBaHHE MO3BOJISIET YYAIIMMCH O3HAKOMHMTBCSI C COBPEMEHHBIMH MeTOJaMU
HUCCJICNOBAHUSA, IPUMEHAECMBbIMHM B HAYKE, 2 YYUTEJIK — MPUMEHATHh HAa NMPAKTHKE COBPEMEHHBIE
negarornyeckue TextHosjoruu. Ilodromy riasBHoii cocraBiasiiomein komimjiekra «Toukoil pocray»
SIBJSAIOTCS N pPoBbIe 1a00paTOPHUH.

[Ipemnaraemas mporpamMma peaju3yercs ¢ MOMOIIBI0 YueOHO-MeToauueckux KoMiuiekToB (YMK).

YMK nans kaxaoro kiacca BKIIIOYAeT: YYeOHHUK, 3aJauyHUK, METOJAMYECKHE MaTepHhaibl Ui YYUTENs,
CaMOCTOATCIIbHBIC U KOHTPOJIbHBIC pa6OTBI.

[Mnanupyrorcst ciepytomme (HOpMBI OpraHU3aly y4eOHOro mporecca: (POHTAIbHEIC, KOJUICKTHBHBIE;
TpyNIOBbIe; paboTa B Mape; WHAWBHIYaJIbHBIE.

B npernoaaBaHuM Ipe€aMeETa 6yJIyT HCIIOJIB30BAaThCA CIICAYIOMIUE TEXHOJIOITMU W MCETOABI: JIMYHOCTHO-
OPHEHTHPOBAHHOE 00yUeHue; MpodiieMHOe 00yueHue; AuddepeHIIMpoBaHHOS 00yUEeHHEe; TEXHOIOTMH 00yUeHHUS Ha
OCHOBEC pCHICHHUA 3a1a4; METOAbl HHIAWUBUAYAJIbHOI'O 06yquH5[.

OcobenHoe 3HAauYeHWE B MPENOAaBaHUU (PH3UKH MMEET MIKONBHBIA (U3UYECKUN DKCIIEPUMEHT, B KOTOPBIH
BXOJIAT JIEMOHCTPAIIMOHHBIA SKCIIEPUMEHT U CAMOCTOSITEIbHEIE JTabopaTopHbIe PabOThI ydarmuxcsl.

Heabro u3yyeHus pU3MKM B OCHOBHOM IIKOJIe SIBJISIETCSH:

1) B HAaNIpaBJIeHUH JHYHOCTHOIO Pa3BUTHS

- BOCIIHTAaHHWE TOTOBHOCTH OOYyYAIOMIMXCS K CaMOPa3BUTHIO M CaMOOOPa30BaHMIO HA OCHOBE MOTHBAIMH K
00YYEHHIO ¥ TIO3HAHUIO;

-popMHpOBaHHE IIEHHOCTH 370pOBOro W 0Oe3omacHOro obOpasa JKHW3HH, TNPaBUI WHAWBHAYAIbHOTO W
KOJIJIEKTUBHOTO 0€30MacHOTr0 TOBEACHUS B YPE3BbIUAWHBIX CUTYalMsAX, YTPOXKAIOIMINX KU3IHU U 370POBBIO JIFOMIEH,
MIpaBIJI IOBEACHUA HAa TPAHCIIOPTE M HAa OPOTax.

-BOCITUTaHHE YOSXKIEHHOCTH B BO3MOXKHOCTH TMO3HATH MPUPOAY, HEOOXOAMMOCTH Pa3yMHOTO HCIIONb30BAHHSA
JMOCTM)KEHWH HAYKW W TEXHOJOTHH TSI TAIbHEHIIIEro pa3BUTHS YeIIOBEYECKOro O0IIecTBa;

-pa3BUTHE YBa)XKEHUS K TBOPIIAM HAYKH M TEXHUKH; OTHOIIEHUS K (PU3MKE KaK K DJIIEMEHTY OOIIedenoBedecKon
KYJIbTYPHI,

2) B MeTanpeIMeTHOM HalpaBJIeHUH

OCBOGHHIE 3HAHUN O MEXaHWYECKUX, TEIJIOBBIX, JJIEKTPOMATHUTHBIX M KBAaHTOBBIX SBJICHUSAX; BEIMYMHAX,
XapaKTepU3YIOUINX 3TH SBIICHIS; 3aKOHAX, KOTOPBIM OHH IMOAYMHSIOTCS; METOIaX HAyYHOT'O IMMO3HAHUS TIPUPOABI U
(hopMHupOBaHUS Ha 3TOH OCHOBE MPEACTABIICHUN O (PU3NUSCKON KapTHHE MHPA;

OBIIAJICHNE YMEHHUSMH TPOBOAWTH HAOJIOACHUS TPHPOTHBIX SIBICHUH, OMUCHIBATH M 0000IIATH PE3yIbTATHI
HaOJFOJICHH, HWCIOJh30BaTh IPOCTHIE HW3MEPUTENbHBIE TPUOOPHI IS HM3y4eHHS (QU3NYECKUX SBICHUH;
MIPEJCTABIIATE PE3YIbTATHl HAOIIOAEHUIN WM M3MEpEeHU B BHJle TaOnwIil, TpadMKOB M BBIABIATH Ha 3TOW OCHOBE
SAMIUPUYECKHE 3aBUCUMOCTH; MPHUMEHSTh TMONyYeHHBIE 3HAHUS IS OOBSCHEHHS Pa3HOOOPA3HBIX MPHUPOIHBIX
SIBJICHUI W TIPOIIECCOB, MPHUHIIMIIOB IEHCTBHS BaKHEHINX TEXHUYECKUX YCTPOWCTB, MU PEIIeHUs (HU3MUYECKHX
3a/may;

pa3BUTHE MMO3HABATENFHBIX HHTEPECOB, HHTEIUIEKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B TpOIlecce PerieHs
(hm3MUecKNX 3a/ad W BBITONHEHHS] SKCIIEPUMEHTAIBHBIX HUCCIENOBAaHUHN; CIIOCOOHOCTH K CaMOCTOSTEIhbHOMY
MIPUOOPETEHNIO HOBBIX 3HAHUI IO (DU3HKE B COOTBETCTBHH C )KU3HEHHBIMU OTPEOHOCTSIMU M HHTEpECaMH;

- WCNOJB30BATh KOMITBIOTEPHBIE TEXHOJOTHH IS pElIeHWs HWH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
y4eOHBIX 3a/la4, B TOM YHWCIIE. BBIYHMCICHHE, HalHMCaHWe IHCEeM, COUYMHEHW, JOKJIAIoB, pedepaToB, CO3/IaHUE
TIpe3eHTanui u 1p.;

Ilnannpyembie pe3yjbTAaThl OCBOEHUS] Y4eOHOro npeameta « Pusukay.
JIMYHOCTHBIMH pe3y/bTaTamMu o0ydeHus pusuke B 7-9 kiaccax sBISIOTCS:
o Pa3BUTUC MMO3HABATCIIbHBIX UHTCPECOB, NHTCIIJICKTYAJIbHBIX 1 TBOPYCCKUX crocoOHocTER yJaluxcs;



yOKICHHOCTh B BO3MOXHOCTH TO3HAHHS MPUPOJBI, B HEOOXOJUMOCTH PAa3yMHOTO HCIONb30BAHUS
JOCTHIKEHUH HAYKW W TEXHOJOTHMU JUTS JANbHEHIIEro pa3sBUTHS YEIOBEYECKOro OOIIECTBA, YBAKEHUE K
TBOPIIAM HAYKH M TEXHUKH, OTHOIICHUE K (PU3MKE KaK DJIEMEHTY OOIICUETIOBEUCCKON KYIbTYPHI;
CaMOCTOSATEIbHOCTh B MPHOOPETEHNN HOBBIX 3HAHUH U MPAKTHUECKUX YMEHUI;

TOTOBHOCTh K BBI60py JKU3HCHHOro ImyTh B COOTBETCTBHUU C CO6CTBCHHI>IMI/I HHTCpECaMU U
BO3MOKHOCTSIMH;

MOTHUBaLUuA O6pa30BaTeHBHOI7[ ACATCIIbBHOCTH IIKOJBHUKOB Ha OCHOBE JIMYHOCTHO OPHUCHTUPOBAHHOI'O
MOAXO0/a;

(dbopMHpOBaHNE IIEHHOCTHBIX OTHOLICHWH APYT K JAPYTY, YYHTENI0, aBTOpaM OTKPHITUH M M300peTeHUid,
pe3yabTaTaM o0ydeHUsI.

MeTtanpeaMeTHBIMH Pe3yabTaTAMM 00yueHus Gusrke B 7-9 Kiaccax SBISIFOTCS:

OBJIaJICHWE HAaBBIKAMU CaMOCTOATENBHOTO MpPHOOpETeHHs HOBBIX 3HAHWN, OpraHM3aluy Yy4eOHOM
JCATCIIbHOCTH, ITOCTaAaHOBKHU ueneﬁ, IJIAHUPOBAaHUA, CAMOKOHTPOJA W OLCHKW pPE3YJIbTAaTOB cBOEM
ACATCIbHOCTU, YMCHUAMU NPECABUJACTH BO3MOXKHBIC PE3YJILTAThI CBOUX HeﬁCTBHﬁ;

IIOHUMaHUuE pa3nntn/n71 MCKIY UCXOOHBIMH q)aKTaMI/I U TUIIOTE3aMU I UX O6BSICH6HI/ISI, TCOPECTUUCCKUMU
MOACIAMU U pE€aJIbHBIMU 06’beKTaMI/I, OBJIAICHUC YHUBCPCAJIbHBIMU yqe6HI)IMI/I ﬂCfICTBI/ISIMI/I Ha ImpuMepax
TUITIOTE3 AJIs1 O0BSICHEHNST M3BECTHBIX (1)aKTOB u BKCHepHMeHTaHBHOﬁ IIPOBEPKH BBIABUI'ACMBIX T'UIIOTE3,
pa3pabOTKH TEOPETHIESCKUX MOJICTICH TIPOIIECCOB UM SBJICHUH;

(dbopMHpOBaHHE YMEHWH BOCIPHUHUMATH, TlepepabaThiBaTh M MPEIbIBIATh MH(OOPMAINIO B CIOBECHOM,
o0pazHol, CUMBOJIMYECKOW (opMax, aHATU3UPOBATh U TepepabaThiBaTh MONYYSHHYIO WH(pOpMAIHIO B
COOTBETCTBUH C IIOCTABJICHHBIMH 3aJadaMH, BBIACIATH OCHOBHOC COJACPKAHUEC IMPOYUTAHHOI'O TEKCTA,
HaXOOWUTH B HEM OTBETHI Ha IMOCTABJICHHBIC BOIIPOCHI U U3JIaraThb €ro,

IIpUOOPETEHUE ONbITA CAMOCTOATENBHOIO MOMCKA, aHajau3a U OTOOpa MH(OPMALUU C HCIOJIB30BAHUEM
Pa3INYHBIX HCTOYHUKOB M HOBBIX HH()OPMAIIMOHHBIX TEXHOIOTHH ISl PEIICHNS TI03HABATENbHBIX 3371a4;
pa3BUTHE MOHOJIOTMYECKONM M AUAJIOTMYECKON peud, yMEHMs BbIpa)kaTb CBOU MBICIM M CIOCOOHOCTH
BBICIIYIINBATh COOECEIHUKA, IOHUMATh €ro TOUKY 3pPEHUs, IPU3HABATh [IPABO APYTrOro 4eloBeKa Ha MHOE
MHEHHE;

OCBOCHME TIPUEMOB JCHCTBUM B HECTAHAAPTHBIX CHUTYalHsX, OBIAJCHUE 3BPUCTUYECKUMH METOINAMMU
peTeHuS TTPo0IIeM;

¢dbopMupoBaHHE yMEHHH paboTaTe B TIpyIIE C BBIIOJIHEHHEM Pa3IUYHBIX COLMAJIBHBIX pOJIEH,
MIPEACTABIATh U OTCTAUBATh CBOM B3IJISIIbI M YOSKIEHNUS, BECTH JUCKY CCHIO.

PerynstuBnbie YY ]|
OOyyarouuiics MoJY4UT BO3MOKHOCTD /111 (OPMUPOBAHHS CJIeIYIOIIUX PeryaaTUBHbIX YV /1.

1.

YMeHHe caMoCTOATeIbHO OlIpelesTh e 00ydeHusl, CTABUTh U ()OPMYJIUPOBATH HOBbIE 3a1a4H B
yuéde 1 MO3HABATEJBHOM JAeSITeIbHOCTH, PAa3BUBATH MOTUBBI H HHTEPECHI CBOEH MO- 3HABATEILHOM
AesITeJIbHOCTH.

OO0yuyaronuiicss CMOXKeT:

AHAIM3MPOBATH CYLIECTBYIOIIME U IVIAHUPOBATH Oyayliue o0pa3oBaTebHble Pe3yJbTaThl;
HIEHTHU(PUUHMPOBATH COOCTBEHHBbIE IP00JIeMbI U ONPele/IsiTh IJIABHYI0 IIP00JeMy;

BBIIBUI'aTh BEPCHHU pellleHUs NpodieMbl, GopMyIHpPOBaTh THIOTE3bl, MPEABOCXHUIIATH KOHEYHbIi
pe3yJibTaT;

CTAaBUTh MLeJb [esiITeJIbHOCTH HAa OCHOBe ONpeAesIéHHOH MmpodjeMbl U  CYLIECTBYIOIIUX
BO3MOKHOCTEN ;

(opmyanpoBaTh yyeOHbIe 3aa4H KaK IIaru J0CTUKEHU S MOCTABJIEHHOM LeJIM 1esiTeJIbHOCTH;
000CHOBBIBATH IleJleBble OPUEHTHPbI M MPHOPUTEThI CCHLIKAMH Ha LEHHOCTH, YKa3bIBasi M
000CHOBBIBas JIOTHYECKYIO N0C/1e10BaTe/ILHOCTD LIAT0B.

YMeHue caMOCTOSITEIbHO IVIAHMPOBATH IYTH JOCTHKEHHSA IeJieid, B TOM 4YHcIe aTbTePHATHBHBIE,
OCO3HAHHO BBIOMpaTh HambOosee 3¢ dekTHBHBIE CNOCOObI pelieHUs] YYeOHBIX W MO3HABATEJbHBIX
3amad.

OO0yuarouuiicst CMOXKeT:

onpeaeasiTh HeoOxoaumoe(blie) AeiicTBre(s) B COOTBETCTBUHU € YUeOHOH M MO3HABATEIBHOI 3a1a4yaMu
U COCTABJISITH AJTOPUTM ero(uX) BbIIOJTHEHUS;

4



000CHOBBIBATb U OCYHIECTBJIATH BbIOOP HambGosee IPPeKTHBHBIX CMOCO0OB pelieHHs] YYeOHBIX M
MO3HABATEJbHBIX 32124

onpeneJasiTb/HAX0AUTh, B TOM 4HCJIe M3 MNPeAT0KeHHbIX BAapUAHTOB, YCJOBHUSI JJISl BBINOJTHEHHS
yueOHON M mMo3HABATEILHOM 3a1a4;

BBICTPAHBATh KU3HEHHbIE IUIAaHBI Ha KPATKOCPO4YHOe Oyayuiee (3asiBJATH LeJieBble OPHEHTHPBI,
CTAaBUTb aJeKBATHBbIEC UM 3aJa4d M NpelIarath JelcTBHUS, YKa3bIlBasg W 000CHOBBIBas JIOTNYECKYIO
NOCJeI0BATeJBHOCTD IAroB);

BbIOMPATh W3 MNpPeNJIOKEHHBIX BAPHAHTOB M CaMOCTOATEJBHO HCKATh cpeacTBa/pecypchl 1Js
pelieHus 3a1a491/10CTHKEHH 1eJIN;

COCTABJIATH IUIAH pelieHus MPodJieMbl (BHINOJHEHUS NMPOEKTA, MPOBeAeHUs HCCIeI0BaHNs);
onpenejsiTh NOTeHHNHAJbHbIE 3aTPYAHEHHs TPH pelieHNH Y4eOHOl M MO3HABATEJLHOW 3aJa4M M
HAXOIUTH CPeACTBA /ISl UX YCTPAHEeHH;

ONMUCHLIBATH CBOM ONBIT, 0hopMIIsisl ero AJA nepeAavu APYrUM JIOAAM B BHAe TEXHOJOTHH pelieHus:
NMPAKTHYECKHX 3324 ONPeAeTéHHOro Kiacca;

IUVIAHMPOBATH H KOPPEKTHPOBATH CBOI0 MHAMBUAYAIBHYIO 00pa30BaTeIbHYI0 TPAEKTOPHIO.

YMeHUe COOTHOCHTBL CBOHM [eHCTBHMA ¢ IUVIAHMPYeMBbIMH Pe3yJIbTATAMH, OCYLIECTBJIATH KOHTPOJIb
cBoeill J1eATeJHLHOCTH B Ipoliecce JOCTHUKEHHMs pe3yJbTaTa, ONpenesiTh CHoco0bl elicTBUHIl B
paMKax NpeaioKeHHbIX YCJI0BH M TPeOOBaHNI, KOPPEKTHPOBATH CBOM /ICiiCTBUS B COOTBETCTBHH C
U3MEHA oI elicsl CuTyal M ei.

OO0yuaronuiicst CMOXKeT:

4.

onpeneasiTb COBMECTHO € TeJaroroM M CBEPCTHHKAMM KPUTEPHH IUIAHMPYEMbBIX pe3yJabTATOB M
KPHUTEPUH OLIEHKHU CBoell YUeOHOol 1eATeIbHOCTH;

CHCTEMATH3MPOBaTL (B TOM 4YMCJe BbIOMPATh IPUOPHUTETHbIE) KPHUTEPHU IJIAHMPYEMBbIX
pe3yJIbTATOB H OLICHKHU CBOeii 1eATeIbHOCTH;

0TOMpAaTh HMHCTPYMEHTBI 1JIs OLECHHBAHHUS CBOEH [eATeJbHOCTH, OCYLIECTBJIATH CAMOKOHTPOJb
cBOeil 1eATeIbHOCTH B paMKax NpelJ0KeHHbIX YCJIOBUI U TPeOOBaAHUIi;

OLICHMBATh CBOI0 JIeSITEIbHOCTb, APryYMEHTHPYS HPUYMHBI JOCTHKEHHSI WJIHM OTCYTCTBHS
IJIAHUPYEMOIo pe3yJibTaTa;

HAXOAMThb JOCTATOYHbIE CPEACTBA JJIsl BBINOJIHEHHS Y4eOHBIX el CTBHIl B H3MeHS 0L elicsl CHTyalluu
U/MJIM IPM OTCYTCTBHMH IIAHMPYEMOI'0 pe3y/ibTaTa;

paboTasi o cBoeMy IJIaHY, BHOCMTbh KOPPEKTUBbI B TeKYIIYIO AesITeJbHOCTL HA OCHOBE aHAIU3a
HU3MEeHEeHUH CUTYalMH 115 IOJy4eHHs] 3aIlJIAaHHPOBAHHBIX XapaKTePUCTHK NPOAYKTa/pe3yabTarTa;
YCTAHABJMBATh CBSI3b MEMKAY NOJYYEHHBIMH XapaKTepPUCTMKAMH IPOAYKTA U XapaKTepHUCTHKAMM
npouecca JesATeJIbHOCTH U 110 3aBepLIeHNHU JeATeIbHOCTH Npeliararb u3MeHe- HUe XapaKTepHUCTUK
npouecca VIS MOJy4eHHs] YIy4YlleHHbIX XapaKTepUCTHK NPOAYKTA;

CBepsATh CBOM JelCTBHUS € LeJIbI0 U IPU He00X0AUMOCTH UCIIPABJISITh OLUIMOKH CAMOCTOSITEJILHO.
YMeHne oleHMBATHh NPABWJIBHOCTH BBINOJHEHUs] Y4eOHOI 3a1a4H, COOCTBEHHbIE BO3MOMKHOCTH eé
peleHusl.

OO0yuarouuiicst CMOXKeT:

onpeaeasiTh KpUTEPHHU NPABUJIBLHOCTH (KOPPEKTHOCTH) BbINIOJIHEHUs YU4eOHOM 3a1a4n;
AHAIM3MPOBATL M OOOCHOBBIBATHL INPHMEHEHHE COOTBETCTBYIOLIEr0 WHCTPYMEHTApHus s
BbINIOJIHEHH ] Y4eOHOMH 3a1a4u;

CBOOOJHO M0JIL30BATHCSI BHIPA0OTAHHBIMM KPUTEPUSAMHU OLEHKH U CAMOOLEHKH, MCXO/sl M3 LeJdH U
HMEKIIMXCS CPeACTB, Pa3jnyasi pe3yJibTaT U CocoObl AeiicTBHIl;

OLICHUBATH NMPOAYKT CBOCH AeSITEJIBHOCTH MO 3aJaHHBIM H/MJIHM CAMOCTOATEJBHO ONpeaeaIéHHBIM
KPUTEPUSIM B COOTBETCTBHMH € LeJIbIO 1eSITeIbHOCTH;

000CHOBBIBATH JOCTHKUMOCTD 11eJIM BHIOPAHHBIM CIIOCOOOM HA OCHOBE OLIEHKH CBOMX BHYTPEHHHX
pecypcoB U IOCTYNHBIX BHEITHHUX PecypcoB;

(puKkcHpoOBaTH M aHATN3NPOBATH JMHAMHUKY COOCTBEHHBIX 00pPa30BaTeIbHBIX Pe3y1bTATOB.
Bnanenne oOCHOBAMH CAMOKOHTPOJS, CAMOOLCHKHM, NPHHATHS PpelIeHMH W OCyIIeCTBJICHUS
OCO3HAHHOTO BHIOOpA B y4eOHOM M O3HABATEIbHOM eI TeJIbHOCTH.

OO0yuarouuiicst CMOXKeT:



HA0JI0IATh W AHAIM3NPOBATH COOCTBEHHYI0 Y4YeOHYI0 W TO3HABATEJbHYIO /AesiTeIbHOCTD H
AeATeIbHOCTh IPYTUX 00y4Yarolmuxcs B mpolecce B3aNMONPOBEPKH;

COOTHOCHUTH peajJibHble W IUIaHWMpPyeMble PpPe3yJabTaThl HWHIMBHAYAJLHOH 00pa3oBaTelIbHOMN
JAeSITeJIbHOCTH U 1e1aTh BBIBO/ABI;

NPUHUMATH pelieHre B y4eOHO# cuTyauMu ¥ HeCTH 32 Hero OTBETCTBEHHOCTh;

CaMOCTOSAITEJBHO ONpeeasTh NPHYUHBI CBOEro ycrexa WM Heycnexa H HaX0AMTh C0oco0bl BHIX0Aa
U3 CUTYallMU Heyclexa;

PeTPOCTIEKTHBHO ONpeAesTh, KaKue JelicTBUA M0 pelleHHI0 YUeOHOH 3aa4M MM MapaMeTphbl 3TUX
AeficTBMI MPHUBEJIN K MOJTY4YeHUI0 HMEIOIerocs NpoAyKTa Y4eOHOi 1eaTeJbHOCTH;
AeMOHCTPMPOBATH MPUEMBI Peryasiiiu NMCUXo(pU3N0T0THYeCKUX/IMOIUOHAIBHBIX COCTOSTHUN IS
aocTHxkeHust d(PdekTa ycnokoeHus (yCTpaHeHHUSI SMOUMOHAIBHOW HaNpsikéHHOCTH), 3dgexTa
BOCCTAHOBJIeHHSI (Oc1a0/ieHMs] TPOSABJIECHMI YyTOoMmMJeHHd), 3¢ ¢dexkTa aKTHBH3aNUM (MOBBILIEHUS
NCUX0(PHU3U0JOTHYECKOI peaKTHBHOCTH).

ITo3naBareabnbie YY /I
Oo0yuaronuiicst MOJYYMT BO3MOKHOCTD /Il (P)OPMUPOBAHUSA CJIETYIONIUX MO3HABATENBHBIX YV /I,

1.

YmMmenne onpeaejasaTb IMOHATHA, co3aaBaThb 0606menm1, YCTaHaBJ/JIMBATh AHAJI0I'um,
K.]'laCCI/l(l)I/IIII/IPOBaTb, CaAaMOCTOATC/IBHO BBIﬁHpaTL OCHOBAHUS M KPUTEPUHU A Knaccm])mcauun,
YCTaHaBJIUBATDH NPUYUHHO-CJIECACTBCHHBIC CBHA3H, CTPOUTDH JOTHYIECKO€E paccy:xkaceHue,
YMO3aKJ/IIOYCHUEC (I/IHZ[YKTHBHOC, ACAYKTHUBHOEC, 110 aHa.]'lOl"l/II/I) H AeJ1aThb BBIBOABI.

OO0yuaronuiicst CMOXKeT:

2.

1noa0MpaTh CJI0BA, CONOAYHHEHHBIE KJII0YEBOMY CJIOBY, ONlpele/IA0LIie ero NIPH3HAKU U CBOMCTBA;
BBICTPAMBATh JIOTHYECKYIO LENOYKY, COCTOSIIIYIO U3 KJII0YEBOro CJ10Ba U CONOIYMHEHHBIX €My CJIOB;
BBIICJSITh OOIUMII NMPU3HAK [JBYX WM HECKOJIbKHX NpeIMETOB HWJU SIBJCHUH H O0BSICHATH HX
CXO0/ICTBO;

00beIMHATH NpeIMeTbl M SIBJEHHsI B TIPyNINbl IO ONpeAeJEHHBIM IPU3HAKAM, CPABHMBATh,
KJIaccupuuMpoBaTh U 000011aTh (GAKTHI U SBJICHHSA;

BBIICJISITh SIBJICHHE M3 001ero psiia APYrux siBJICHMI;

onpeneJsite O0CTOATENbCTBA, KOTOpPble INpeJlIecCTBOBAIN BO3HUKHOBEHHIO CBSI3M  MEXKIY
SIBJICHUSIMM, M3 3THX OOCTOSITeJbCTB BbIACJATH OINpeAelsiionie, cnoco0Hble ObITh NPHUYUHON
JAHHOTO SIBJIEHNS, BLISIBJSITH HIPUYUHBI M CJIEACTBMS SIBJICHUI;

CTPOUTH paccy:kleHue 0T O0IINX 3aKOHOMEPHOCTell K YACTHBIM SIBJIEHUSIM M OT YACTHBIX SIBJIEHMIi K
00IIUM 3aKOHOMEPHOCTSIM;

CTPOUTH pAaccy:KIeHHe HA OCHOBE CPABHEHHs IpeIMeTOB W sIBJIeHHH, BblleJsisi IPU ITOM 0oOLHe
NPU3HAKMH;

U3J1araTh NO0JYYEeHHYI0 HH(opMaLHI0, HHTEPIPEeTUPYS eé B KOHTEKCTe peniaeMoii 3axa4n;
CaMOCTOSAITEJIbHO YKa3bIBaTh Ha HHQOPMALMIO, HYKIAWILYIOCS B MpOBepkKe, mpealaratb M
NPUMEHSATH CI0CO0 NPOBEPKH A0CTOBEPHOCTH MHGOpPMALNH;

BepOaIu30BaTh IMOLMOHAIbHOE BlleYaTJeHHe, OKA3aHHOe HA Hero HCTOYHUKOM;

O00BSICHATH SIBJIEHUS, MPOLECCHhl, CBA3M U OTHOLUEHUS, BbIAABJsieMble B Xo0/e IO3HABATeJIbHON M
HCCJIeI0BATEIbCKOM 1esiTeJIbHOCTH (IPUBOAUTDL 00bSICHEHHE C M3MeHEeHUueM (popMbl NpeacTaB/IeHU;
00bSICHATD, JeTAJIM3UPYH HJIH 000011as1; 00BSICHATH € 321aHHON TOYKHU 3peHHs);

BBISIBJISATh W Ha3bIBaTh NPHYHMHBI COOBITHS, SIBJeHUS, B TOM 4HcJIe BO3MOKHbIe/HauboJiee
BePOSITHbIe NPHYUHBI, BO3MOKHbIe IOCJHEJACTBHA 3aJaHHOIl NPUYMHBI, CAMOCTOSATEIbHO
OCYyIIeCTBJISISI IPUYMHHO-CJIeICTBEeHHbII aHAIN3;

AeJaTh BBIBOJ HAa OCHOBe KPHUTHMYECKOr0 AHAJM3a Pa3HbIX TOYEK 3PeHMs, NMOATBEPHKIATb BbIBOJ
cOOCTBEHHOM aprymeHTaunueil Uiy caMOCTOSATEIbHO MOJTYy4YeHHBIMU JAHHBIMHU.

YMeHue co3naBaTh, NPHUMEHATH M NPeoOPa30BLIBATL 3HAKM M CHMBOJBI, MOJCJIM M CXeMbI IS
pelieHus y4eOHBIX U NMO3HABATEJbHBIX 32124,

OO0yuarouuiicst CMOXKeT:

0003HAYATh CHMBOJIOM H 3HAKOM npeamer U/ MIH ABJICHHUE,



3.

onpeneJsiTh JIOTHYeCKHe CBSA3M MeKIy NpeaMeTaMH W/WIH SIBJEHMAMH, 0003HA4YaTh [aHHbIE
JIOTHYeCKHe CBSA3H ¢ MOMOIIBIO 3HAKOB B CXeMe;

€031aBaTh A0CTPAKTHBIN WM pealbHbIl 00pa3 mpeMeTa /WM SBJICHNS;

CTPOMTH MO/IeJIb/CXeMy Ha OCHOBe YCJIOBHI 3a1a4M M/WJIM criocoda eé penieHus;

€031aBaTh BepOaJbHbIe, BelleCTBeHHbIe M HH(MOPMALMOHHBIE MOJeJIH C BblAeJeHHEM
CYIIeCTBEHHBIX XAPAKTEPUCTHK O00beKTa [JIsl ONpelejieHHsl CHocoda pemieHUus 3aJa4d B
COOTBETCTBHMU C CUTYalHe;

Npeodpa3oBbIBATH MOJEJM € IeJbI0 BbIAABJIEHHUS] OOIIMX 3aKOHOB, ONpedeISIOIUX TaHHYIO
NMpeIMeTHYIO 00J1aCTh;

NMepeBOUTh CJOKHYI0O MO cOCTaBYy (MHOroacnekTHy0) uH@opManuio u3 rpaguyeckoro HJiIu
(popManTu30BaHHOTO (CHMBOJIBHOIO0) NPEACTABJIEHUS] B TEKCTOBOE U HA000POT;

CTPOMTHL C€XeMYy, AJTOPUTM JeiCTBUSA, HCNPABJAATHL WJIM BOCCTAHABJIMBATL HEHM3BECTHBIN paHee
AJITOPUTM HA OCHOBE MMeIONIerocsi 3HaHUA 00 00beKTe, K KOTOPOMY NPHMEHSIeTCH aIrOpPuTM;
CTPOMTD 1I0KA3aTeIbCTBO: MPAMOE, KOCBEHHOE, OT MPOTUBHOIO;

aHAJM3UPOBATH/pedieKCHPOBATh ONBIT Pa3padoTKM M peaJu3alluM  Y4eOHOro MNPOeKTa,
HccaeoBaHusl  (TeOpeTHYeCcKOoro, 3MIHPHYECKOr0) HAa OCHOBE TMPEAT0KeHHOH mNpodJieMHOil
CUTYAIlM, TIOCTABJIEHHON LeJIM U/WJIN 3aJaHHbIX KpUTepHeB OlleHKH MPOAYKTa/pe3y ibTaTa.
CMbIc/I0BOE YTeHHe.

OO0yuaronuiicst CMOXKeT:

:b...

HaXOAUTh B TeKCTe Tpedyemylo mHGOPMALIHIO (B COOTBETCTBHU C LEJISIMU CBOEii 1esITeIbHOCTH);
OPUEHTHPOBATHLCS B COAEPKAHMU TEKCTAa, MOHUMATDH LEJOCTHbIN CMBICJ TEKCTa, CTPYKTYPHPOBAThH
TEKCT;

YCTAaHABJMBATH B3aMOCBSI3b OMUCAHHBIX B TEKCTE COOBITHIA, SIBJIEHUIi, TPOLECCOB;

Pe3IOMHUPOBATH IVIABHYIO HJIEI0 TEKCTAa;

KPUTHYECKH OLIEHNBATh coJep:kanue u GopMy TeKcTa.

@opMUpOBaHHEe U Ppa3BUTHE 3JKOJOTHYECKOr0 MbIILJIEHHs, YMeHHe TNpPUMEHATL €ero B
MO03HABaTeIbHOMH, KOMMYHUKATHBHOI, COMAIbHON NPaKTHKe H MPO(eCCHOHAIBLHO OPUEHTALMH.

OO0yuaronuiicsi CMOKeT:

onpeeysTh CBOE OTHOIIEHUE K PUPOIHOM cpene;

aHAJM3UPOBATH BJIHSHHE IKOJOTHUECKUX (PAKTOPOB HA cpely 00MTAHUS KUBBIX OPraHU3MOB;
NPOBOAUTH NPUYUHHBINA M BEPOSITHOCTHBIN aHAIU3 IKOJIOTHYECKUX CUTYALMIA;

NMPOrHO3UPOBATH U3MEHEHHS CUTYAllUH NMPH CMeHe JelicTBUS OHOro (pakTopa Ha JelicTBUE APYroro
¢akTopa;

pacnpocTpaHsaTh 3JKOJIOTHYEeCKHe 3HAHHS M YYacTBOBATh B MNPAaKTHYECKHX JAejJax MO 3aluTe
OKpYyamoueii cpeabl;

BBIPAKATh CBOE OTHOLIIEHHUE K MPUPOJIe Yepe3 PUCYHKH, COUNHEHH S, MOJeJU, MIPOeKTHHIE PA0OThI.
Pa3BuTHE MOTHBAUMHU K OBJIAICHUI0O KYJIbTYpPOil aKTHBHOI0 HCHOJb30BAHHUA CJI0Bapeil M APYrux
MOUCKOBBIX CHCTEM.

OO0yuarouuiicst CMOXKeT:

onpeneJsiTb He0O0X0JUMbIe K/II0UeBble IOUCKOBBIE CJI0BA U 3aIPOChI;

OCYIIeCTBJISITh B3aMMO/IeiicTBHE C 3/1eKTPOHHBIMH MOUCKOBBIMH CHCTEMAaMH, CJIOBAPSIMU;
(popMUpOBATH MHOKECTBEHHYI0 BBIOOPKY H3 MOMCKOBBIX HCTOYHUKOB /Uil 00beKTHBU3ALUM
pe3yJIbTaTOB IMOUCKA;

COOTHOCUTB NOJy4YeHHbIe Pe3yJbTaThl IOUCKA CO CBOEH AesITeJTbHOCTBIO.

KommyHnunkatusHabie YY/{

1.

YMeHue OpraHu3oBbLIBATH Y4eOHOE COTPYIHHMYECTBO M COBMECTHYIO JESITEIbHOCTh C YUYHMTedeM H
CBePCTHMKAMH; padoTaTb MHAMBUAYAJIBLHO UM B Ipynie: HAXOAUTH o0liee pellieHHe W pa3pelIaTh
KOH(UIMKTBI HA OCHOBE COIJIACOBAHUSI MO3MLIUHA M Yy4éTa HHTepecoB; (POPMYJIUPOBATH,
APryMeHTHPOBATH M OTCTANBATHL CBOE¢ MHEHHeE.

OO0yuarouuiicst CMOXKeT:

onpeaesiTb BO3MOKHbIE POJIM B COBMECTHOM J1eSITeIbHOCTH;
UIPATh ONPeleIéHHYI0 POJib B COBMECTHOM 1esITeIbHOCTH;



NPUHUMATH MO3UIUI0 cO0eceTHUKA, MOHUMASl MO3UIHUIO JAPYIrOro, pa3jinyarb B €ro peud: MHeHHe
(TOYKY 3peHus ), J0KA3aTeIbCTBO (APryMeHThbl), (aKThI; THIOTE3bl, AKCHOMbI, TEOPHHU;

onpeaesiTh CBOM e CTBUA U eiiCTBUS NAPTHEPA, KOTOPbIE CIIOCOOCTBOBAJIN WM NMPENsSITCTBOBAIN
NPOAYKTHBHOH KOMMYHUKAIIUM;

CTPOUTH NMO3UTHBHBIE OTHOLIIEHUSI B MpoLecce y4eOHOIl U MO3HABATEIbHOM eI TeIbHOCTH;
KOPPEKTHO M APTYMEHTHPOBAHHO OTCTAMBATH CBOIO TOUKY 3PeHUs, B TUCKYCCUM YMETh BHIIBUIATH
KOHTPApPryMeHTbl, MNepedpa3supoBaTh CBOK MbBIC]AL (BjajeHHe MEXaHHU3MOM 3JKBHBAJIEHTHBIX
3aMeH);

KPUTHYECKH OTHOCHUTBLCS K COOCTBEHHOMY MHEHHI0, ¢ JIOCTOMHCTBOM NPHU3HABATH OIIUOOYHOCTH
CB0Ero MHeHHs1 (ecJIM OHO TAKOBO) H KOPPEKTUPOBAThH €ro;

npeniaraTh albTePHATUBHOE pPellleHue B KOHPIMKTHONH CUTyalnuu;

BbIIEJATH 00IYI0 TOUYKY 3peHHs B TUCKYCCHHU;

JOTOBAPUBATHLCA 0 MPABUJIAX U BONMPOCAX JJIs1 00CYyKAeHUS B COOTBETCTBHM € MOCTABJIEHHOI mepen
Ipynnoi 3agaqe;

OPraHu30BLIBATL Y4eOHOE B3auMMoOJelicTBHEe B rpymnme (ompenejiTh 00l[He WeJH, pacnpeneasiTh
poJin, 10roBapuBAaTHLCA APYT ¢ APYTOM U T. 1.);

YCTPaHATh B paMKax  Jauajaora pPa3pbIBLI B KOMMYHHKAIMH, 00ycJI0BJIE€HHbIE
HEMOHUMAHHUEM/HENPUSITHEM CO CTOPOHBI co0eceTHUKA 3a1a4U, GOPMBbI WJIH COEPKAHUS TUAJIOra.
YMeHHe 0CO3HAHHO HCMOJb30BATh pedyeBbie CPeEICTBA B COOTBETCTBUM € 3aJayveil KOMMYHUKAIIUH
JJIS1 BBIPAsKEHUSI CBOMX YYBCTB, MbIC/Iel M MOTPeOHOCTEH A MIAHUPOBAHHMS U PeryJsiliud cBoeil
JesITeIbHOCTH; BjlajeHne YCTHOH M MUCbMEHHOI peubio, MOHOJOTHYECKOil KOHTEKCTHOI peublo.

OO0yuaronuiicst CMOXKeT:

3.

onpeneasiTh 3a1a4y KOMMYHHKAI[UM M B COOTBETCTBHU € Hell 0TOMPATh peyeBble CPEACTBA;
OTOMpaTh U MCHOJIB30BATHh pedeBble CpeIcTBa B Npolecce KOMMYHHKAIMM C JAPYTHMH JIIOABMH
(nmasior B mape, B MaJIOil rpymnie u T. J1.);

NPeaCcTaBJIATh B YCTHOM MJIM MUCbMEHHOI (popMe pa3BEPHYTHIii MJIaH COOCTBEHHO AeATEJILHOCTH;
co0J110aTh HOPMbI NMYOJMYHOWH pedH, perjiaMeHT B MOHOJIOTe M AUCKYCCMH B COOTBETCTBUM €
KOMMYHMKATHBHOM 3a1a4eii;

BbICKA3bIBATh U 000CHOBBIBATHL MHEHMeE (Cy:KIE€HHE) M 3anpaliuBaTb MHEHHe NAPTHEPa B paMKax
AUAI0ra;

NPUHUMATH pellieHUe B X0/1e THAJI0ra U COrIacoBBIBATH €ro ¢ co0eceTHUKOM;

€031aBaTh NHCbMEHHbIEe KJIHIIHPOBAHHbIE W OPUIMHAJIBHbIE TEKCTHI € HMCHOJIb30BaHHEM
HEeO0OXO0AMMBIX pPeYyeBbIX CPE/ICTB;

HCI0JIb30BATh BepOajibHbIE CPelcTBa (CpelcTBa JIOTHYECKOH CBSI3U) VISl BbIIEJEHHSI CMbICJIOBBIX
0JIOKOB CBOEro BbICTYIJICHHUS;

HCIOJIL30BATh HeBepOajbHBbIE CpPeACTBAa MJIM HAIMVISAJHbIE MaTepUaibl, MOATOTOBJIEHHBbIE/
0TOOpaHHBbIE MO/ PYKOBOJACTBOM YUHTEJIS;

JAeJaTh OLEHOYHBIA BBIBOJA O JOCTHKEHMHM IeJIM KOMMYHHMKAIIMM HEMOCPEICTBEHHO MOC/Ie
3aBeplIeHNs] KOMMYHHKATHBHOIO KOHTAKTA H 000CHOBBIBATH €r0.

@®opMUpOBAHME M Pa3BUTHE KOMIIETEHTHOCTHM B 00JIACTH MCIOJIb30BAHUSI HWH(OPMALMOH- HO-
KOMMYHHMKALIMOHHBIX TexHosoruii (nanee — UKT).

OO0yyaromuiicss CMOXKeT:

LeJeHANPABJIeHHO MCKATh W HCHOJb30BaTh HH(QOPMALMOHHBIE pecypchl, Heo0XoAMMBbIE LIS
peuleHNs y4eOHbIX U IPAKTHYECKUX 3a1a4, ¢ noMowbio cpeacts UKT;

BBIOMPATb, CTPOUTHh M MCIOJIb30BAaTh a1eKBATHYI0O HH(GOPMALIMOHHYIO MO/eJIb /Il MepeAayu CBOMX
MbICJIell cpelCcTBAMH €CTeCTBEHHBIX M (OPMATbHBIX SI3bIKOB B COOTBETCTBMU € YCJIOBHUSIMH
KOMMYHHUKAIUU;

BbIIEJSITh MH(QOPMALMOHHBIN acHeKT 3a1a4yM, ONEPUPOBATH JAHHBIMHM, HCIOJbL30BATH MO- [e/b
pelieHus 3a1a4M;

HCIOJIB30BATh  KOMIIBLIOTEPHbIE  TeXHOJOrMM  (BKJIWYadg  BBIOOp  aJeKBATHBIX  3agade
HHCTPYMEHTANBHBIX NMPOrPaMMHO-ANNAPATHBIX CPEICTB W CEPBHCOB) ISl pemieHMs MHopManu-
OHHBIX U KOMMYHHMKAIMOHHBIX Y4eOHBIX 3aJa4y, B TOM 4YHCJe: BbIYMCJICHHE, HaNMCaHHe INHCceM,
COYMHEeHMIi, T0KJIA10B, pedepaToB, co3aHNe NMPe3eHTALUI U 1p.;
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HCII0JIB30BAaTh HH(OPMANHIO ¢ Y4¢TOM 3THYECKHX M TPABOBLIX HOPM;
€031aBaTh WH(OPMAIMOHHBIEC PpPecypchl Pa3HOr0 THMA W JJsl PA3HBIX AyIUTOPHH, CO0JIIOIATH
HH(OPMANUOHHYIO TUTHEHY M PABUJIa MH(POPMAMOHHOI 0e30ITACHOCTH.

IIpenmeTHbIMHU pe3yabTaTamu 00yueHus pusnke B 7-9 Ki1accax sBJISIIOTCH:

(dbopMHpOBaHHE TNPENCTaBICHUH O 3aKOHOMEPHOW CBS3M W IMO3HABAEMOCTH SIBICHUH MPUPOABI, 00
OOBCKTUBHOCTH HAy4YHOrO 3HAHMS, O CHCTEMOOOpasymoIed ponu GU3MKA Ul Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTUH; HAYYHOI'O MUPOBO33PCHUS KaK Pe3ylbTaTa U3y4yeHHUs OCHOB
CTPOCHUS MaTEpUU U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

3HaHUS O TPUPOAC BAKHEUIMX (U3NYCCKUX SIBICHUN OKPYXKAIOIIEr0O MHpa M IOHHMAaHHE CMBICIA
(hM3MUECKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b U3yUCHHBIX SBJICHHUIT;

(dbopMupoBaHUE TEPBOHAYAIBHBIX MPEACTABICHUA O (PU3NYECKON CYIIHOCTH SIBJICHUH IPUPOIBI
(MexaHMYeCKUX, TEIUIOBBIX, 3JIEKTPOMATHUTHBIX W KBAHTOBBIX), BHIAaX MaTepuu (BEIIECTBO U IOJE),
JIBHKCHUU KaK CIIOCOOE CYIIECTBOBAHHUS MATEPHM; YCBOCHHE OCHOBHBIX HJEH MEXaHHUKH, aTOMHO-
MOJICKYJIIPHOI'O YYSHHS O CTPOSHHUU BEIIECTBA, JIEMEHTOB DJICKTPOJMHAMUKHA M KBAaHTOBOH (DU3UKH;
OBJIAJICHN € TIOHATUHHBIM arapaToM U CHMBOJIIMYECKUM SI3BIKOM (DU3UKH;

YMEHUS TOJH30BATHCS METOIAMH HAYYHOT'O WCCIICOBAHUS SBICHUN MPUPOABI, TPOBOAUTH HAOIIOICHUS,
IJIAHUPOBATh M BBIIOJNHATH JKCIEPUMEHTHI, 00pabdaThBaTh pe3yIbTaThl HM3MEPEHHM, IPEICTABIIATH
pe3yabTaThl U3MEPEHUH C IMOMOIIBIO Ta0uil, rpadukoB U (HopMyJi, OOHAPYKHUBATH 3aBUCUMOCTH MEXKIY
(hU3MIeCKIMH BeTHIMHAMU, OOBSICHATH TIOTYyYEHHBIE PE3YIbTAThI U JIENIaTh BHIBOJIBI, OIICHUBATH TPAHHUIIBI
MOTrPEIIHOCTEN pe3yIbTaTOB U3MEPEHU;

YMEHHSI TPUMEHSITh TEOPETHYECKUE 3HaHMs MO (PU3MKE HA MPAKTUKE, peliaTh (QU3MYECKUEe 3aJa4yd Ha
MIpUMEHEHHE MOTy4YEeHHBIX 3HAHUIA;

YMEHUS ¥ HaBBIKH MPUMEHSTH MONTYYCHHbIC 3HAHUS JJISI OOBSCHEHUS! TIPUHIIATIOB JICHCTBHS Ba)KHEHIIINX
TEXHUYIECKUX YCTPOHCTB, (pabOTHI) MalIuH M MEXaHU3MOB, CPEICTB TEPEIBIIKCHUS U CBSI3U, OBITOBBIX
puOOPOB, MPOMBIIIIEHHBIX TEXHOJIOTHYECKUX MPOIECCOB, PEIICHUS MPAKTUYECKUX 3a/1a4 MTOBCEIHEBHOM
KU3HHU, oOecriedeHrns Oe30MacHOCTH CBOEH XHU3HHW, PAIMOHAIBFHOTO MPHPOJONOIB30BAHAS U OXPaHBI
OKPY’KaIOIIEeH Cpebl; BIUSIHUSA TEXHUUIECKUX YCTPOWCTB Ha OKPYXKAIOIIYIO CPELy;

OCO3HaHME BO3MOKHBIX IPUYNH TEXHOTEHHBIX H SKOJIOTHYECKHX KaTacTpod.

OCO3HAaHHE HEOOXOJMMOCTH TPHMEHEHHS MOCTIDKEHWH (QU3NKH M TEXHOJOTWH IS PalHdOHAJIBHOTO
MIPUPOIOTIONE30BAHNS;

OBIIJICHNE OCHOBaMH OE30MacCHOI0 HCIIONB30BAHUSA €CTECTBEHHBIX M MCKYCCTBEHHBIX JIIEKTPUYECKUX
MarHUTHBIX TIOJEH, OJIEKTPOMATHUTHBIX W 3BYKOBBIX BOJH, €CTECTBEHHBIX W HWCKYyCCTBEHHBIX
MOHM3UPYIOMNX W3ITydeHHH BO HM30€eXKaHWE WX BPEAHOTO BO3MCHCTBUS HA OKPYKAWOIIYI0 Cpeny H
OpTaHM3M YENTOBEKa;

(dbopmupoBanue YyOSKISHHS B 3aKOHOMEPHOW CBSI3W W IO3HABAEMOCTH SIBJICHHWHA TPUPOABI, B
OOBEKTHBHOCTH HAYYHOTO 3HAHUS, B BBICOKOW IEHHOCTH HAYKH B PAa3BUTHM MAaTePHAIBHOW M TyXOBHOM
KyJbTYpPBI JIIOJIEH;

pa3BUTHE TEOPETHYECKOTO MBIIUICHHS Ha OCHOBE (DOPMUPOBAHUS YMEHHWH YyCTAaHABIHMBATH (DAKTHI,
pasnuyYaTh TPUYUHBI W CIEACTBUSA, CTPOUTH MOJENH W BBIABUTATh THUIIOTE3bl, OTHICKUBATH H
(hopMyIHpOBaTh TOKAa3aTEIhCTBA BBIABHHYTHIX THIIOTE3, BBIBOAWUTH M3 JKCIIEPUMEHTAIBHBIX (AKTOB M
TEOPETHUYECKUX MOJIeNel (PU3MUECKUe 3aKOHBI,

pa3BUTHE YMEHHsI IJIAHWPOBATh B NOBCEAHEBHOM JKU3HHU CBOM JIEUCTBUS C MPUMEHEHHEM ITOTYI€HHBIX
3HAHWW 3aKOHOB MEXAaHWKH, SJIEKTPOJVMHAMUKH, TEPMOAWHAMUKHA W TEIUIOBBIX SIBICHUN C IEJIHIO
cOepekeHus 37I0pOBbS;

(hopMupoBaHUE TIPENCTABICHUN O HEPAIIMOHAIGHOM HCIOIB30BAHUM MPHUPOIHBIX PECYpCOB W SHEPTHH,
3arps3HEHUH OKPYKAIOIIEH Cpellbl KaK CIIECTBAE HECOBEPIIISHCTBA MAIITH U MEXaHU3MOB.
KOMMYHUKATUBHBIE YMEHHUsS: JOKIaAbIBATH O pe3yjbTaTaX CBOEr0 MCCIEIOBAHUS, YYacTBOBAaTh B
JUCKYCCHH, KPaTKO X TOYHO OTBEYaTh HAa BOMNPOCHI, UCIOJB30BATh CIPABOUHYIO JUTEPATypy U JIpYrue
WCTOYHHUKHU MH(OpMAIUH.

BbIyCKHUK HAYYHUTCSH:

co0JoAaTh paBuiia 0E30MaCHOCTH M OXPaHbl Tpy/a Mpu padoTe ¢ yueOHbIM U JJAOOpaTOPHBIM 000pYIOBaHHEM;
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MOHUMATh CMBICTI OCHOBHBIX (PU3MYECKUX TEPMHUHOB: (pusmueckoe Teno, (u3nveckoe sBIeHUe, pusmueckas
BEIMYHMHA, CAMHULBI H3MEPEHUS;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIMTh NPH NOMOMIM (U3UUYECKHX METOAOB; aHAIU3UPOBATh
OTJIeNIbHBIE ATAIBl IPOBECHHS UCCIEIOBAHUN U MHTEPIPETUPOBATH PE3YIbTAThl HAOMIOIEHUH U OTIBITOB;

CTaBUTH OIIbITHI IIO HCCIICAOBaAHUIO (l)PI3I/I‘-ICCKI/IX SIBICHUN WIIH (1)I/I3I/I‘I€CKI/IX CBOMCTB Tel 663 HCITIOJIb30BaHUA
MPSIMBIX U3MEPEHUI; TIPH 3TOM (HOPMYIMPOBATh MpoOJIeMy/3aauy yueOHOro SKCIIEpUMEHTa; COOMpaTh YCTaHOBKY
U3 MPEATIOKEHHOr0 000pYI0BaHUST; TIPOBOITUTH OMBIT U (JOPMYITHPOBATEH BHIBOJIBL.

[Mpumeuanwue. [Ipu npoBeeHNU UccIeAOBaHUS PU3MUECKUX SIBICHUN W3MEPUTENbHBIE TPUOOPHI HCIOIB3YIOTCS
JIMIIb KaK JaTYUKHU U3MEPCHUA (l)I/I3I/I‘-I€CKI/IX BEIWYMH. 3allUCU MOKa3aHUI IMPAMBIX PI3MCp€HHI>'I B 3TOM CJIy4ac HEC
Tpedyercs.

MOHUMATh POJTb IKCIIEPUMEHTA B MTOMYYCHUHN HAYYHOH WH(POPMAIUY;

MPOBOANTE MpSMBIE H3MEpeHUs: (PU3MUECKUX BEIMYMH: BpEMs, pAacCTOSHHE, Macca Teia, OObeM, cuia,
Temreparypa, aTMocepHoe JIaBJeHHe, BIKHOCTh BO3/yXa, HANpshKEHHE, CHiIa TOKA, pajMallMoOHHBIA (QoH (c
HCIIOJIb30BAHUEM z[o31/IMerpa); Inpu 3TOM BI)I6I/IpaTB OINTUMAJIBHEIA  CITOCOO HN3MEPCHUA U HCIIOJIb30BaTh
MpOCTENIINE METOIbI OLIEHKH MOTPEUIHOCTEN U3MEPEHUN.

[Mpumeuanue. Jlrobast yueOHast mporpamma JIOJDKHA 00ECHeUMBATh OBIaJICHHE TPSIMBIMH M3MEPEHUSIMH BCEX
MEPECYNCIICHHBIX (bI/ISI/IT-IeCKI/IX BCIIMYUH.

MIPOBOJIUTH WCCIIEIOBAHNE 3aBUCUMOCTEN (DM3MUECKNX BEIMYMH C MCIOJIH30BAHUEM MPSMBIX U3MEPEHHIl: mpu
3TOM KOHCTPYHMPOBaTh YCTaHOBKY, (DMKCHPOBATH PE3YJIbTAaThl MOJIYYCHHOM 3aBUCUMOCTH (M3WYCCKUX BEIMYUH B
BHJIE TaOJIUII U TPaUKOB, JEIaTh BHIBOJBI [10 PE3y/IbTaTaM HUCCIICAOBAHUS;

MIPOBOANTE KOCBCHHBLIC HW3MEPCHUA (1)H3PI‘-I€CKI/IX BCIIMYMUH: TIIPpU BBIIIOJIHCHHUNU I/I3MepeHI/II71 COGI/IpaTI)
OKCIICPUMEHTAJIBHYIO YCTAHOBKY, CJIICAYyA HpelUIO)KeHHOﬁ HWHCTPYKIIMHU, BBIYHCIIATH 3HAYCHUEC BCIWYUHBI U
aHAJTM3NPOBATH MMOMYYEHHBIC PE3yIbTATHI C YIETOM 3aJIaHHON TOYHOCTH U3MEPEHUH;

aHAJIM3UPOBATh CUTYallUd MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, y3HABAaTh B HUX IPOSIBICHUE HU3y4EHHBIX
(u3n4eCKUX SIBICHUN WK 3aKOHOMEPHOCTEH U IIPUMEHATh UMEIOLMECs 3HaHUA U1 UX OOBSICHEHHUS;

MOHMMATh HPUHLMIBGI JEHCTBUS MAIlNH, NMPHOOPOB M TEXHHYECKUX YCTPOMCTB, YCIOBHS HMX O€30IacHOro
UCIIOJIb30BaHUS B IIOBCEJHEBHON KU3HU;

UCIOJIB30BaTh NP BBHIIOJIHEHUM Y4EOHBIX 3ajau Hay4HO-IIONYJISIPHYIO JIMTEpaTypy O (U3NYECKUX SIBJICHUSAX,
CIIpaBOYHbIC MaTepUalbl, pecypchl MIHTepHeT.

BpINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHUThCSH:

OCO3HABAaTh LIECHHOCTh HAYYHBIX MCCIECIOBAaHUM, pOib (PU3MKU B PACIIMPEHUH IPEACTABICHUN 00 OKpY KaroLieM
MUPE U €€ BKJIaJ B yJIydlIeHHE KauecTBa )KU3HU;

UCIOJIB30BaTh IPUEMBl IIOCTPOEHHsS (PU3MUECKUX MoIenel, moucka u (GOPMYIMPOBKH I0KAa3aTEIbCTB
BBIIBUHYTBIX T'MIIOTE3 ¥ TEOPETUUECKUX BHIBOIOB HA OCHOBE SYMIIMPHYECKH yCTAHOBJIEHHBIX (DAKTOB;

CPaBHHUBATh TOYHOCTb M3MEPEHHUs! (PU3MUYECKUX BEIMYUH IO BEIUYMHE UX OTHOCUTEIBHON MOTPEIIHOCTH HPHU
MIPOBENICHUH NPSMBIX U3MEPEHUH;

CaMOCTOSTENIBHO IIPOBOIUTH KOCBEHHbIE H3MEPEHUS U UCCIe0BaHUS (PU3NUECKUX BEINYMH C UCIIOJIB30BAHUEM
Pa3IUYHBIX CIIOCOOOB M3MEpeHUsT PU3NIECKUX BEIMYMH, BHIOMPATh CPECTBA M3MEPEHHUS C y4€TOM HEOOXOINMOM
TOYHOCTU W3MEPEHHUH, 000CHOBBIBATH BBIOOP crioco0a M3MEpEHUs, aIeKBAaTHOTO MTOCTABICHHOM 3a/1a4e, IPOBOIUTh
OLIGHKY I0CTOBEPHOCTH MOITYyYEHHBIX PE3YJIbTATOB;

BOCIIPUHUMATh HMHGOpPMALUI0 (DU3NYECKOrO COACpPKAHMS B HAYYHO-TIOMYJISAPHOH JHUTEpaType W CpercTBax
MaccoBOil MH(OpManuM, KPUTHYECKH OLCHWBATH IMOJNYYCHHYIO HH(OPMALHMIO, aHAJIM3UPYS €€ COIEpKaHUE U
TaHHBIE 00 UCTOYHNKE HHPOPMAIIHH;

co3JaBaTh COOCTBEHHBIE NMMCHMEHHBIE U YCTHBIE COOOLIEHUS O (PU3NYECKUX SIBJICHUSIX Ha OCHOBE HECKOJIBKHX
HUCTOYHUKOB WH(OpPMAaLMK, CONPOBOXKIATH BBICTYIICHHME MpPE3CHTALMEH, YUUTHIBas OCOOCHHOCTH ayIUTOPUHU
CBEPCTHUKOB.

MexannuecKue siBJeHUSA
BeInyCKHUK HAy4YUTCH:
paCHOBHaBaTB MCXAHHUYCCKUEC SABJICHUA U 06”b$ICH$ITB Ha OCHOBC MMCHOIINXCA 3HaHPII>i OCHOBHBIC CBOﬁCTBa nin
YCJ'IOBI/ISI HpOTeKaHI/IH 3TUX $IBJ'I€HI/II>11 paBHOMepHOC nu HepaBHOMepHOG JABHUXCHUC, paBHOMepHOC nu
paBHOYCKOpeHHO@ HpﬂMOHHHeﬁHOC JABMXKXCHUEC, OTHOCHUTCIIbHOCTh MCXaHNYCCKOI'O IBUXXCHUA, CB060}_IHOC IMaICHUC
TCI, paBHOMepHOG JABHUXKXCHUEC 110 OKp}/)KHOCTI/I, I/IHCpI_II/ISI, B3aHMOﬂeﬁCTBH€ TCI, peaKTI/IBHOG JABHKXCHUC, nepe;[aqa
JaBJICHUS TBepI[BIMI/I TCI1aMH, XKHIAKOCTAMM M TIa3aMu, aTMOC(l)epHOC JaBJICHHUEC, IIJIaBaHHUC TCII, paBHOBeCI/Ie
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TBEPABIX TEN, HMCIOMIMX 3aKPEIJICHHYI0 OCh BpalleHHs, KoiiebaTenbHOe JBMKECHHE, PE30HAHC, BOJIHOBOE
JBIDKEHHE (3BYK);

OIUCHIBATh M3yYEHHBIC CBOMCTBA TEl M MEXaHWYECKHE SIBICHHS, MCHONB3YS (DU3MUECKUE BEIUYUHBL: IYTb,
nepeMenieHne, CKOpocThb, YCKOPEHHUE, Mepro] 00palleHus, Macca Teja, IUIOTHOCTh BelecTBa, cuila (Cujla TSHKECTH,
CIJIa YNPYroCTH, CUJia TpeHWs), JaBleHHE, WMITYJIbC Tela, KMHETWYeCKas SHEprus, MOTeHLHaJbHas SHEepTus,
MexaHuueckasi pabora, MexaHudeckas MomHocTs, KIIJI npu coBepiieHnr paboTHl ¢ MCIOIB30BAHHEM IMPOCTOrO
MexaHu3Ma, CHJIa TPEHUS, aMIUIMTy/Aa, MepHoll M YacTora KojeOaHWH, AJMHA BOJHBI M CKOPOCTH €€
pacmpocTpaHeHus; MPU ONUCAHUHM NPABWILHO TPAKTOBATh (U3MUECKUH CMBICT HCIOJNB3YEMbIX BEJIHYUH, HX
0003HAYEHNSI W EAMHUIBI M3MEPEHUsI, HaXOAUTh (POPMYIBI, CBS3BIBAIOIINE NAHHYIO (PU3MYECKYI0 BEIUYHHY C
JOPYTUMHU BETMYMHAMH, BBIYHCIISITh 3HaAUCHNE (PU3HUECKON BETUYHHEI,

aHaM3NPOBATh CBOMCTBA TEN, MEXaHUYECKUE SBICHUS M IPOIECCHI, UCIONB3Ysl (HU3MUECKUEe 3aKOHBI: 3aKOH
COXpaHEHHsS DJHEpPruH, 3aKOH BCEMHUPHOIO TSATOTEHHWS, MPHUHLMI  CYNEPHO3UIMH CHUJl  (HaXOXIeHHE
paBHogeiicTBytomer cuibsl), I, II u III 3axonsr HploToHa, 3aKOH COXpaHEHHs HMITyJbca, 3aKOH ['yka, 3aKoH
[Nackains, 3akoH ApXxHMena; MPH ITOM Pa3IHyYaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA M €r0 MaTeMaTHYeCKOoe
BBIPAKEHHE;

pa3nuyaTh OCHOBHBIE MPHU3HAKA HM3YYCHHBIX (PU3MYECKUX Mojeield: MmaTepuajbHas TOYKa, HHEpIUaIbHAS
cHcTeMa OTCYeTa;

pemarhb 3a/lauu, UCHoNb3ysl (PU3NUECKHe 3aKOHBI (3aKOH COXPaHEHHUs YHEPTUH, 3aKOH BCEMHUPHOI'O TSATOTCHHS,
npuHuun cynepnosuuuu cwi, I, II u III 3akoHel HploTOHA, 3aKOH COXpaHEHUs HUMILYyJIbCa, 3aKOH ['yka, 3aKOH
[Mackans, 3akoH Apxumena) U (GOpPMYIIbI, CBs3bIBaronpe (hU3ndeckue BENUYMHBI (IIyTh, CKOPOCTh, YCKOPEHHE,
Macca Tena, TUIOTHOCTh BEIIECTBA, CHJIA, JABJIEHHWE, WMITYJIbC Tela, KMHETHYECKas JHEPrus, MOTEHIIHajbHas
JHEprus, MeEXxaHn4deckast padora, MexaHmueckass MmorHocTs, KITJI mpocToro Mexannsma, ciiia TpeHUsI CKOJbKEHUS,
KOO(QGUIIMEHT TpeHus, aMIUIUTyAa, NepuoJ M YacToTa KojlebaHWW, JAJIMHA BOIHBI M CKOPOCTH €€
pacnpocTpaHeHus): Ha OCHOBE aHaJIM3a YCJIOBHS 3aJaydl 3allUChIBaTh KPAaTKOE YCJIOBME, BBIAEIATH (PU3HUECKHE
BEJTMYMHBI, 3aKOHBI U (hOPMYJIBI, HEOOXOMUMBIE [UIS €€ PelIeHHs, IPOBOJUTH PACUYEThl U OLIEHWBATh PEaIbHOCThH
MOTyYeHHOTO 3HAaYeHHS (PU3HMIECKOI BEINYNHBI.

BBINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHUThCSH:

UCIIOJIB30BaTh 3HAHUS O MEXAHUYECKUX SBJICHUSAX B ITOBCEAHEBHOMN XM3HHU IJIs1 00ecIeyeHus: 6e301acHOCTH NIpU
oOpaiieHuu ¢ NpuOOpaMHM M TEXHMYECKUMH YCTPOICTBaMH, UL COXPAaHEHMs 3[0pOBbSl U COOJIIOAEHHUS HOPM
JKOJIOTHYECKOTO MOBENCHMUSI B OKPYXKAIOUIEW cpene; MPUBOAUTH INPUMEPBI IMPAKTUYECKOrO HCIIONb30BaHUS
¢u3n4ecKNX 3HAHMH O MEXaHWYECKUX SBICHUSX M (HU3MUECKHX 3aKOHAX; IPHUMEPHl HCIIONb30BAHUS
BO300HOBJIIEMBIX HCTOUHUKOB SHEPTUH; KOJIOIMUECKUX IOCIEACTBUH HCCIEI0BAHNS KOCMHYECKOT O IPOCTPAHCTB;

pa3nuyaTh rpaHULbl IPUMEHUMOCTH (U3HMUECKUX 3aKOHOB, IOHUMAaTh BCeOOIIUi xapakTep (yHIaMEHTaIbHbIX
3aKOHOB (3aKOH COXPAaHEHMsSI MEXaHWYECKOW DSHEPIHM, 3aKOH COXPAHEHHUS HMILyJIbCa, 3aKOH BCEMHPHOIO
TATOTEHH) U OTPaHWYEHHOCTh MCTIOIh30BAHMSI YACTHBIX 3aKOHOB (3aKoH ['yka, Apxumena u np.);

HaXOIUTh aJEeKBAaTHYIO IPELIOKEHHON 3amade (PU3MUECKYI0 MOJENb, pa3peliarb npoOieMy Kak Ha OCHOBE
MMEIOIINXCS 3HAaHUH 110 MEXAHHUKE C MCIOJIB30BAHMEM MAaTEMaTHYECKOrO ammapara, Tak ¥ MpH IMOMOIIH METOO0B
OLIEHKU.

TenuoBbie siBJIeHUS
BbInyCKHUK HAYYHUTCH:
pacro3HaBaTh TEIUIOBEIC SBICHHUS U OOBSCHATH Ha 0a3e MMEIOMINXCS 3HAHWI OCHOBHBIE CBOICTBA WIIH YCIOBHS
MPOTEKaHUsl ITUX sBieHWH: auddysus, m3MeHeHHe oObeMa TeNl TpPH HArpeBaHWW (OXJIAXKIEHWH), OOJNbIIas
CKUMaeMOCTh Ta30B, Majlash CKUMaeMOCTh JKHIKOCTEH W TBEPIBIX TEN; TEIUIOBOE pPaBHOBECHE, HCIApEHUE,
KOHICHCAIVsI, TUIaBJICHUE, KPUCTAIUTN3AIHs, KHIICHUE, BIQKHOCTh BO3yXa, pa3IMuHbIC CIIOCOOBI TEIIoNnepeadun
(TerIONpPOBOHOCTh, KOHBEKIIMS, W3JIyYeHHE), arperaTHble COCTOSHHS BEIECTBA, IOIVIONICHHE SHEPTUH IPU
UCTIapEHHH JKHJIKOCTH U BBIJICTICHHE €€ IIPH KOHAECHCAIH Tapa, 3aBUCHMOCTh TEMIIEPATYPbl KUTICHUS OT JIaBJICHUS;
ONMCHIBATh M3YYEHHBIC CBOWCTBA TEN W TEIJIOBBIC SIBICHUS, UCIIONB3YS (U3MUYECKUE BEIMYMHBI: KOJIHMYECTBO
TEIUIOTHI, BHYTPEHHSISI SHEPTHs, TEMIIepaTypa, yAelbHas TEIUIOEMKOCTh BEIIECTBA, YACIbHAS TEIUIOTA IUIaBJICHUS,
yIenbHas TEIIoTa napooOpa3oBaHus, yAEIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KO3()(UIMEHT MONe3HOro NelCTBHS
TEIJIOBOT'O JIBUTATENsl; MIPU ONMCAaHUHM HMPABMIILHO TPAKTOBATh (PU3MUECKHI CMBICI HMCHONb3YEMbIX BEJIMYWH, UX
0003HAUYEHHs] W E€AMHUIBl M3MEPEHHs], HaXOAUTh (POPMYIbI, CBA3BIBAIOLIME NAHHYIO (DU3UYECKYI0 BEJIUYHHY C
JIPYTUMH BETMYMHAMH, BBIYUCIATD 3HAYCHHE (PU3MYECKON BEITMYHHBL;
aHaJTM3UPOBaTh CBOWCTBA TEJl, TEIUIOBBIE SIBJIEHUS M IPOLIECCHI, MCIOJIb3YS OCHOBHBIE IMOJIOXKEHUS ATOMHO-
MOJIEKYJIIPHOTO YUYEHHSI O CTPOCHUH BELIECTBA U 3aKOH COXPaHEHUS SHEPTHH;
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pa3indaTb OCHOBHBIC IPU3HAKH U3YUCHHBIX (1)I/I3I/I‘IGCKI/IX MOI[GJ'IGI\/'I CTpPOCHU: Ia30B, )KI/II[KOCTCI‘/'I " TBEPABIX TCJI;

MNPUBOAUTD IMMPUMEPBI IPAKTHUYCCKOI'0 UCIIOJIb30BaHHUA q)HBPI‘leCKI/IX 3HAHUM O TEIJIOBHIX SIBJICHUAX

peliaTth 3aJa4yu, UCIOJIb3yd 3daKOH COXpAaHCHHA SHEPIrUr B TCIJIOBBIX IpOLECCaxX U (I)OpMy.]'II)I, CBA3BIBAIOIIUEC
¢u3nvecKre BENMYMHBI (KOMMYECTBO TEIUIOTHI, TeMIlepaTypa, yelbHas TEeIIOEMKOCTh BEIIeCcTBa, YAETbHAS
TEIIOTa TUIABJICHUS, Y/ACIbHAs TEeIUIoTa MapooOpa3oBaHus, yAeNbHas TEMJoTa CTOPaHUsS TOIUIMBA, KOAQQHUIUEHT
IIOJIE3HOI' O I[CﬁCTBPIﬂ TCIIJIOBOI'O ILBI/IFaTeJIH)i Ha OCHOBC aHaJIM3a YCJIOBHA 3aJa4M 3allMChbIBATH KPATKOC YCJIIOBUC,
BBIIENATh (PU3NYECKUE BETUYMHBI, 3aKOHBI U (DOPMYIIBI, HEOOXOAUMBIE IJISl €€ PEHICHHs, POBOAUThH PacdeThl U
OLCHUBATH PCAJIbHOCTD IMOJYYCHHOI'O 3HAYCHU A q)HSH‘IGCKOfI BCIIMYUHBI.

BBINYCKHUK MOJYYHT BO3MOKHOCTH HAYYUThCH:

HCIIOJB30BaTh 3HAHHUSA O TCIIJIOBBIX SBJIICHHUAX B HOBCGI[HGBHOﬁ KHU3HU 1A obecrieuennst O€30IaCHOCTH npu
oOpamieHnu ¢ npruOOpaMH M TEXHHYECKUMH YCTPOMCTBAMH, Ui COXPAaHEHHS 3JI0POBbS U COOJNIOJICHHS HOPM
9KOJIOTHYECKOTO MOBEACHUSI B OKPY)KAIOLIEeH cpesie; MPUBOJUTH MPUMEPHl YKOJIOTUYECKUX TOCIEACTBHIA PabOThI
ILBHFaTeHeﬁ BHYTPCHHET' O CropaHus, TEIJIOBBIX U FI/IIlpOSJIeKTpOCTaHHI/If/‘I;

pa3nuyaTh rpaHUIbl IPUMEHUMOCTH (U3HYECKHX 3aKOHOB, IIOHUMaTh BCeOOMIMH xapakTep QyHIaMEHTaIbHBIX
(1)I/I3I/I‘IGCKI/IX 3aKOHOB (3aKOH COXpaHCHUA SHEPTHUU B TCILJIOBBIX npoueccax) U OIrpaHUYCHHOCTL MCIIOJIB30BaHUSA
YaCTHBIX 3aKOHOB,

HaxOJWTh aJCKBATHYIO MPEUIOKCHHOM 3ajiaye (PU3MUECKYI0 MOJENb, pa3peliaTh MpodJieMy Kak Ha OCHOBE
UMCIOIITUXCSL 3HAHHWH O TEIJIOBBIX SIBJICHUSX C HMCIIOJIH30BAHHEM MaTEMaTHUECKOTO arrapara, TaKk 1 Ipyd nmoMouu
METOJIOB OLICHKH.

3J1e1chnqec1me H MarHumTHbIC¢ SAIBJICHHUA
BbpInycKHUK HAy4YUTCH:

pacrio3HaBaTh 3JICKTPOMArHUTHBIC ABJICHUA U OOBSICHATH HAa OCHOBE HUMCHOIINXCA 3HAHWI OCHOBHBIC CBOMCTBA
WA YCIIOBUSI MPOTEKAHUS 3TUX SIBIICHUM: dIIEKTpU3AIUs Tell, B3aUMOEHCTBUE 3apsI/IOB, JNEKTPUUECKUN TOK U €ro
IeHCTBUA (TEIIOBOE, XWMHYECKOE, MATrHUTHOE), B3aMMOJICHCTBHE MATrHHUTOB, 3JICKTPOMAarHUTHAS WHIYKITHS,
JIEUCTBUE MArHUTHOIO TMOJISi Ha TPOBOJHMK C TOKOM M Ha JABWXKYIIYIOCS 3apsyKEHHYIO YacTHIly, JEWCTBHE
3JIEKTPUUYECKOr0 MOJIsi Ha 3apSKEHHYIO YacTHUIly, SJIEKTPOMAarHUTHBIE BOJIHBI, MPSMOJIMHEHHOE paclpocTpaHEeHUe
CBETa, OTPa)KCHHE U IIPEITOMIICHHE CBETA, IUCIICPCHS CBETA.

COCTaBJIATh CXEMBI JJICKTPUYCCKUX HCHCI‘/’I C IoCJI€aAOBAaTCIIbHBIM U ITapalJICIbHBIM COCIAMHECHUEM 3JICMCHTOB,
pasinyasi yCIOBHBIC 0003HAYCHHS DJIEMEHTOB DJICKTPHYCCKHUX Ienell (MCTOYHUK TOKAa, KITI0Y, PE3UCTOp, PEOCTar,
JIAMITOYKa, aMIIEPMETP, BOJIBLTMETP ).

HCIIONIB30BATh ONTHYECKUE CXEMBI TS IIOCTPOSHUS H300paKEHUH B TNIOCKOM 3epKajie B COOMparoIIel THH3E.

OIMCBHIBATh H3Y4YCHHBIC CBOWMCTBa TEII U OJICKTPOMAruHuTHBIC SBJICHUS, UCIIOJIb3Ys (I)I/ISI/I‘ICCKI/IC BCIIMYUHBI:
3JIEKTPUYECKUM 3apsijl, crila TOKA, MIEKTPUYECKOE HANPSIKEHUE, SJIEKTPUUECKOE COIIPOTUBIICHUE, YAECIbHOE
COIIPOTHUBJICHNE BEIIECTBA, pabOTa AIEKTPHUECKOTO MO, MOIIHOCTh TOKa, (DOKYCHOE PAacCTOSHHUE W ONTHYECKas
CHJIa JIMH3bI, CKOPOCTH 3JICKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI K YaCTOTa CBETA; IIPpHU OIMHMCAHWH BEPHO TPAKTOBATH
Cl)I/I3I/I‘IeCKI/II71 CMBICJI HCHOJIB3YEMBIX BCIWYUH, HUX 0003HAUYCHHUS U CAUHUIIbI U3MCPECHUSA, HAXOOUTH (I)OpMYJ'IBI,
CBSI3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIUNUMHY C IPYTHUMH BeTHINHAMH.

aHaJIN3UpPOBaATH CBOMCTBa T€JI, JJICKTPOMArHUTHBLIC SBJICHUA W IIPOLECCHI, UCIIOIB3Ys (1)I/ISI/I‘I€CKI/IC 3aKOHBI:
3aKOH COXPAHEHMs 3JIEKTPUYECKOro 3apsiaa, 3akoH OMa [ ydacTka uenu, 3akoH JDxoyns-JIeHua, 3akoH
HPSIMOJIMHEHHOTO PACIIPOCTPAHEHUSI CBETA, 3aKOH OTPAKCHHS CBETa, 3aKOH IIPEOMIICHHUS CBETa; HPH ITOM
pa3IH4YaTh CIIOBECHYIO (POPMYITHPOBKY 3aKOHA M €T0 MATEMAaTUIECKOE BhIPAKEHNE.

MIPUBOAUTH IMTPUMEPHI MMPAKTUYECKOI'O UCIIOJIb30BaHUA q)I/ISI/I‘IeCKI/IX 3HaHUHU O SJICKTPOMArHUTHBIX SABJICHUAX

pelaTh 3aaa4u, UCIIOJIb3YyA (I)I/ISI/ILIGCKI/Ie 3aKOHBbI (3aKOH Oma JJIg ydacCTKa LeNr, 3aKOH Z[)KOYJ'IS[-HGHH&, 3aKOH
HpﬁMOHHHeﬁHOFO pacrnpoCTpaHCHUA CBETA, 3aKOH OTPAKCHUSA CBCTA, 3aKOH MNPCIOMIICHUSA CBCTa) nu q)OpMYJ'ILI,
CBA3BIBAIOIINEC (I)I/ISI/I"IGCKI/IG BCIIMYHNHBI (CI/IJ'Ia TOKa, 3JICKTPUYCCKOC HAIIPAKCHUC, DJICKTPUICCKOC COIIPOTUBJICHUC,
YACIBHOC CONPOTHUBJIICHUC BCIICCTBA, pa60Ta QJICKTPUYCCKOTIO IOJIsI, MOIMIHOCTh TOKa, (1)OKyCHO€ PacCTOAHNUC U
ONTUYCCKAs ChJia JIMH3bI, CKOPOCTb JJICKTPOMAIrHUTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTa CBECTA, (1)OpMyJ'H>I pacucra
QJICKTPHUYICCKOI'O COIMMPOTUBJICHUS IIPU IMMOCICAOBATCIPHOM U IIapaJJICIIbHOM COCAUHCHUU HpOBOI[HI/IKOB)I Ha OCHOBC
aHaJIn3a YCJIOBHA 3aJlavuM 3allMCbIBATHh KPATKOC YCJIOBUEC, BBIACIIATH (1)I/IBI/I‘IGCKI/IG BCIIMYMHBI, 3aKOHbI U q)OpMy.]'IBI,
HCO6XOZ[I/IMI)IC g €€ peHICHU:A, IMPOBOAUTHL pPACUYCThI W OLCHUBATH pPCAJIbHOCTb MOJIYYCHHOI'O 3HAUYUCHUSA
(hm3ruecKol BETMYUHBL

BBINYCKHUK MOJYYHUT BO3MOKHOCTH HAYYUThCH:

HCIONIL30BaTh 3HAHUA 00 QJICKTPOMArdiMTHBIX SBJICHUAX B HOBCCHHCBHOﬁ JKHU3HU  JIsA obecreueHus

0e30IMacCHOCTH npu O6paIJ_IeHI/II/I C HpI/I60paMI/I 1N TCXHHUYCCKHMMH yCTpOfICTBaMH, I COXpAaHCHHA 3I0pPOBbS U
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COOJTIOMICHUST HOPM DKOJOTMYECKOTO IMMOBEACHUS B OKpYXKAloIIeH cpene, NPUBOAUTL TPUMEPHI  BIHSHUS
3JIEKTPOMArHUTHBIX U3TYUCHHUH Ha KUBBIC OPTaHU3MBI;

pa3nuyaTh rPaHHUIb TPUMEHUMOCTH (U3HUECKUX 3aKOHOB, IIOHUMATh BCEOOIINI xapaktep (yHIaMEHTATbHbBIX
3aKOHOB (3aKOH COXPaHEHHS DJIEKTPUIECKOr0 3apsijia) U OrpaHHYEHHOCTh HCTIONb30BAHHUS YaCTHBIX 3aKOHOB (3aKOH
Oma it ygacTka 1ien#, 3akoH Jxoymsi-Jlenua u ap.);

WCTIONIB30BAaTh MpPHEMBl TIOCTPOCHHs (PHU3MUECKUX MOJeNe, Moucka W (GOPMYIHPOBKH JI0KAa3aTEIbCTB
BBIIBUHYTBIX TUIIOTE3 U TCOPECTUUCCKUX BBIBOJOB Ha OCHOBC SMIIMPUYCCKHU YCTAHOBJICHHBIX q)aKTOB;

HAXOMUTh aJCKBAaTHYIO TPEMIOKEHHON 3amade (DU3HUECKYI0 MOJENb, paspelath mpobiieMy Kak Ha OCHOBE
HNMCHOIINXCS 3HAaHUU 06 QJICKTPOMArHUTHBIX SABJICHHUAX C MCIIOJB30BAHUECM MATCMATUUYCCKOI'O anmapara, Tak U Ipr
MTOMOIITM METOIOB OICHKH.

KBaHTOBBIE ABJIEHUS
BbINMyCKHUK HAYYUTCSH:

pacrio3zHaBaTb KBAHTOBBLIC ABJICHUSA H O6T)$ICH$[TB Ha OCHOBC€ HMMCHOIINXCHA 3HAaHUM OCHOBHEIE CBOMCTBA WU
YCJI0BHA MPOTCKAHUA 3TUX SIBJICHUN: €CTECTBEHHAs U HUCKYCCTBCHHAsA PaJuOaKTUBHOCTb, O-, [_))' H Y-U3JIy4YCHU,
BO3HMKHOBEHHE INHEHYIATOTO CIIEKTPA M3IyUEHHSI aTOMa,;

OIUCHIBATH M3YUEHHBIC KBAHTOBBIC SBJICHUS, UCIONB3YS (DU3MUECKHE BETUUNHBI MAacCOBOE YHMCIIO, 3apsI0BOE
YKCII0, TEpUoJ] Toiypacnaja, dHeprus (OTOHOB; TMPH OMHCAHWUHM NPABWIIBHO TPAKTOBATh (PU3MYECKUH CMBICT
HCIIOJIb3YEMbBIX BCIWYHH, UX 0603HaT-IeHI/I$I " COAMHUIILI U3MEPEHHUA, HAXOJUTh (1)OpMy.HI)I, CBA3BIBAIOIINE TaHHYIO
(pU3MUECKYIO BEIMUUHY C APYTMMH BETUYMHAMH, BBIYMCIISATh 3HAUCHUE (DU3MUECKON BEITMUHHBI,

AHAJIN3UPOBATHL KBAHTOBBIC ABJICHUA, HWCIIOIb3Yyd (1)I/ISI/I'~ICCKI/IC 3aKOHbI M TIIOCTYJIAaThl: 3aKOH COXPaHCHUA
9HEPTHH, 3aKOH COXPAHEHHUS DJJIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHS MAaCCOBOTO YKCia, 3aKOHOMEPHOCTH
W3IyYEeHUS W TIOTJIOIIEHHWsT CBETa aTOMOM, INPH DTOM pPa3iindaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA W €ro
MaTeMaTHYeCKOE BhIpaKECHHE;

pa3nuyaTh OCHOBHBIE MPU3HAKH TUIAHETAPHON MOJIENN aToMa, HYKJIOHHOW MOJIENT aTOMHOTO S/Ipa;

MPHUBOJIUTH TIPUMEPHI MPOSBICHUS B MPHUPOJC U MPAKTHYECKOTO UCIIONL30BAHUS PAJIMOAKTUBHOCTH, SJCPHBIX U
TEPMOSIJIEPHBIX PEAKIINH, CIEKTPAILHOTO aHAIN3A.

BbINyCKHUK MOJYYHT BO3MOKHOCTb HAYYUThCSH:

WCIOJIb30BATh MMONYYEHHBIC 3HAHUS B TIOBCEIHEBHOM JKM3HU TPU OOpalleHHH ¢ MpUOOpaMy U TEXHHYECKUMHU
ycTpoiicTBaMu (CYETYNK MOHUBUPYIOIIUX YACTHII, JO3UMETP), IUIS COXPAHEHUS 370pOBbsI M COOIIOJICHUS HOPM
9KOJIOTHYECKOTO MTOBEJICHUSI B OKPYKAIOIIel Cpejie;

COOTHOCHUTH SHEPTHUIO CBSI3U ATOMHBIX s7Iep € IeEKTOM MacChl;

MPHUBOJIUTH TMPUMEPHl BIUSHUS PAJUOAKTUBHBIX HM3IyYeHUH Ha JKUBBIE OPraHU3Mbl; TMOHMMATh MPHHIUI
JEUCTBHSI TO3UMETPA U PA3TINYaTh YCIOBHS €ro HCIONb30BaAHUS;

MOHUMATh JKOJOTHYECKUE MPOOJIEMbI, BOSHUKAIOIIUE TP HCIIONL30BAHUN aTOMHBIX 3JICKTPOCTAHIUN, U ITyTH
peIeHUs ATHX MPOOJIeM, TEPCIEKTHBEI HCIIOJIh30BAHUS YIIPABIISIEMOTO TEPMOSIIEPHOTO CHHTE3A.

DJIeMeHThbl ACTPOHOMUH
BbInyCKHUK HAY4YHUTCH:
yKa3bplBaTh Ha3BaHUS MiaHeT COJMHEYHOH CHUCTEMBI; Pa3inyaThb OCHOBHBIC NPU3HAKU CYTOYHOTO BpAILEHUS
3Be3gHOro Heba, AprkeHus JIynel, CoHLIA M IUTaHET OTHOCHTENBHO 3BE3;
MOHUMATb PA3THYHUS MEKIY IeIMOLEHTPHUUECKON U FeOLICHTPUYECKON CHCTEMaMy MHUpa;
BbINyCKHUK IOJIYYHUT BO3MOKHOCTh HAYYUThCH:
YKa3bIBaTh OOIIME CBOMCTBA M OTIMYMS IJIAHET 3€MHOW TPYIIHI M IUIAHET-TUTAHTOB; ManbiX Ten ColHedHOU
CHCTEMBI M OOJIBIINX IIJIAHET; MOJIb30BATHCS KAPTOU 3BE3IHOr0 HeOa 1py HaOIIOJICHUSX 3BE3THOTO HeOa;
pa3nuyaTh OCHOBHBIE XapaKTEPUCTHKH 3Be3l (pa3Mep, LBET, TEMIIepaTypa) COOTHOCHTH IBET 3BE3AbI C ee
TEMIIEpPaTypOK;
pa3nuyaTh UIOTE3bI O MPOUCXOXKACHUH CONHEYHOH CHCTEMBI.

Conep:xxanue yueoHoro npeamera «®@usuka» B 7-9 kiaccax.

7 kiaacce
(68 gacos, 2 yaca B HE/IETIO)
|. BBenenmne (4 yaca)
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[Ipeamer u Meronpl QU3MKH. DKCIEPUMEHTANBHBIH METOJ W3y4YeHHs Npuponsl. M3mepeHue ¢GU3MUECKUX
BenmnunH. [lorpemHocts u3Mmepenus. OOoOLIeHHME pPeE3yNbTaTOB SKCHepuMeHTa. HaOmogeHue mTpocTeHImx
SBIICHUH M TPOLECCOB NPUPOABI C TMOMOIIBIO OPraHOB YYBCTB (3peHMs], ciiyxa, ocsizaHus). Vcmoms3oBanue
MPOCTEHIITNX MU3MEPUTEIBHBIX MPUOOPOB. CxeMaTUYeCcKoe U300pakeHUEe OMBITOB. METO/bI MONYYCHUS 3HAHUHI B
¢uznke. Ou3nKa U TEXHUKA.

JlabopaTopHas padora.

1.0mnpenenenue meHbl efIeHUs] U3MEPUTEIILHOTO PUoopa.

II. IlepBoHaya/IbHbIE CBEIeHHSI 0 CTPOCHUM BeliecTsBa. (S yacos.)

I'mnoresza 0 AMCKPETHOM CTpOEHMM BelecTsa. Moiekynsl. HenpepblBHOCTE M XaOTUYHOCTD ABUKEHUS YaCTHUIL
BemiectBa. Juddysus. bpoyHoBckoe aBmwxenue. Mojenu rasa, KUIAKOCTH W TBEpAOro Tena. B3aummojeiicTBue
YacTHIl BellecTBa. BzanMHOe MpUTSHKEHUE U OTTaJIKMBAHUE MOJIEKYIL. TPU COCTOSIHHUS BEIECTBA.

JlabopaTopHas padora.

2.M3mepenne pa3MepoB MaJbIX Tedl.

II1. BzaumoneiictBue TeJ. (22 yaca)

Mexannueckoe aBmKeHHe. PaBHOMepHOe W He paBHOMepHoe aBmxkeHue. CkopocTh. Pacuer myTu u BpemeHH
JaBrkenus. Tpaekropus. llpsmonuneiiHoe nsuxeHue. BzammopelcrBue ten. MHepums. Macca. IInoTtHOCTS.
Usmepenne maccel Tenma Ha Becax. Pacuer maccel 1 obbema 1o ero tuiotHoctd. Cuma. Cuilbl B TIpHpOJIE:
TATOTEHUS, TSDKECTH, TPeHHs, ynpyroctu. 3akoH ['yka. Bec tena. CBs3b MEXOy CHUJION TSKECTH M Maccoil Tefa.
Juuamomerp. CroskeHre ABYX CHII, HAIIPaBJICHHBIX 110 OMHOM mpsiMoi. Tpenue. Yrpyras nedhopmarus.
JInabopamopnvie padbomot.

3.M3Mepenne Macchl Tena Ha PHIYaKHBIX BECaX.

4.M3mepenne oObema Tena.

5.0mpenenenue MmIOTHOCTH TBEPOTO BEIIECTBA.

6.I'pagyupoBanue Mpy>KUHBI 1 U3MEPEHHUE CHII JHHAMOMETPOM.

IV JlaBieHnue TBepAbIX TeJl, KUAKOCTEH U ra3os. (21 yac)

Hasnenme. OmwiTr Toppuderum. bapomerp-anepona. ATMochepHOE MaBIEHHE Ha Pa3IMYHBIX BBICOTaX. 3aKOH
[Tackamst. CriocoObI yBeMUueHUsT M yMEHbBIIICHU naBiicHus. JlaBienue ra3a. Bec Bo3myxa. BozmymHas o6omouka.
M3mepenne atmocdepHoro mamneHus. ManHomerphl. [loprrHeBOW >KMIKOCTHBIM Hacoc. Ilepemaua maBieHUS
TBEPABIMH TeNlaMH, XUAKOCTSIMH, Ta3amu. JlelicTBHe >KHOKOCTH M Ta3a Ha MOTPY)KEHHOE B HHUX Tenmo. Pacuer
TaBJICHUS KUAKOCTH Ha JHO W cTeHk:u cocyna. CooOmraromme cocyapl. ApxumenoBa cmia. [wmapaBmudeckuit
npecc. [InaBanue ten. [lnaBanue cynos. BozayxomiaBanue.

JlabopaTopHas padora.

7.01penenenue BHITAIKIBAIOMIEH CHIIBI, JEUCTBYIONIEH Ha MTOTPYKEHHOE B JKUIKOCTH TEJO.

8.BrrsicHeHne ycioBUi TUTaBaHUSA TeJa B KUIKOCTH.

V. Pabora u momHocTh. JHeprus. (14 yacos.)
Pabora. MomuHocts. OJneprus.  Kunernueckas odHeprus. [loreHmumambHast sHeprus. 3aKOH COXpaHEHUS
MexaHudeckou sHepruu. IIpocteie mexanusmel. KIIJ[ Mmexanu3zmoB. Peruar. PaBHoBecue cun Ha peryare. MoMeHT
cuibl. Poruaru B TexHuke, ObTy U npupoze. [IpruMenenune 3akoHa paBHOBecHs pbluara K 0yioky. PaBeHcTBO paboT
IIPH UCTIONB30BAHUH MTPOCTBIX MEXaHU3MOB. «30JI0TOE [IPABUIIO» MEXAHUKH.
JlaGopaTtopuas pabora.
9.BrIsICHEHHE YCIIOBUSI pABHOBECUS phlyara.
10.0Onpenenenue KII/I npu nogbeMe o HAKJIOHHOH IIOCKOCTH.
V1. IloBTopenue (2 1)

Ananu3 omurOO0K, TONYLIIEHHBIX B UTOTOBOH KOHTPOJIBLHOM padore.

8 kiace

(68 vacos, 2 yaca B HE/IETIO)

I. TenuioBbIe siBJ1eHMs (26 YacoB)

Buyrpennsss sneprus. TemnoBoe nBwkeHue. Temmepatypa. Temnonepenaua. HeoOpatumocTts mporecca
tertonepenayr. CBsi3b TeMIIEpaTypbl BELIECTBA ¢ XAOTHYECKUM JBIKEHHEM ero dacTuu. CrnocoObl W3MEHEeHUs
BHyTpeHHeH »sHepruu. TemiaonpoBonHocTh. KomuuecTBo TeEIOTHL. VYjenbHass TEMJIOEMKOCTh. KoOHBEKIus.
Uznydenune. 3akoH coxpaHeHHs] SHEPrMU B TEIUIOBBIX mporeccax. [limaBnenne m kpucrammmsanus. Y aenbHas
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Teriota TulaBieHus. I'paduk mmaBiaeHuss W oTBepAeBaHus. lIpeoOpazoBaHue 5SHEPrHM NpPU U3MEHEHHSIX
arperaTHOrO COCTOSIHUSI BemlecTBa. lcmapeHwe W KOHAEHcauus. YAenbHas TeIUIOTa NapooOpa3oBaHUs U
KoHJeHcanun. Pabora mapa u rasza mpu pacmmpenud. Kumenwe xkumkoctu. Bnaknocts Bozgyxa. TeroBbie
JBUTATENN. DHEPTHs TOIUIMBA. Y IefibHas TeIIoTa CropaHus.

Arperatnbie coctosiuus. [IpeoOpa3zoBanue sHepTUM B TemuoBbIx apurarensx. KI1/] remmoBoro qsurates.
®dpoHTanabHas JabopaTopHas padboTa.

2.CpaBHEHUE KOJIMYECTB TEIUIOTHI IIPU CMEIIMBAHUU BOJBI Pa3HOI TeMIepaTyphl.

3.M3mepenune yenbHOl TeMI0eMKOCTH TBEPIOro Tea.

II. DnexTpHUYecKue siBJIEHUS U JJIeKTPOMArHUTHBIE ABJIeHus (31 yaca)

OnexTpu3anus Tel. OJNEKTpUYecKuil 3apsia. BiammopeiictBue 3apsimoB. J[Ba BHAa DIIEKTPHUUECKOTO 3apsiia.
JIMCKpETHOCTh 3IEKTPUYECKOro 3apsjia. DIEKTPOH. 3aKOH COXPAHEHUS BJIEKTPUUYECKOro 3apsana. DIEKTPUIecKoe
nose. Dnekrpockor. CtpoeHue atoMoB. OObsSCHEHUE DJEKTPHUYECKHUX SIBICHUHA. [IpOBOJHUKM W HEMPOBOJHHUKH
3JIeKTpUUecTBa. JleficTBHE IIEKTPHUECKOro MO Ha 3JIEKTPUYECKHE 3apsIbl.

[locrostHHBIN 37eKTpUYecKUi TOK. MCTOYHMKH 3JeKTpudeckoro Toka. Hocurtenn CBOOGOTHBIX 3IEKTPHUECKHUX
3apsA70B B METaJUIaX, )KUIKOCTAX U raszax. DJeKTpUYecKas 1Ienb U ee cocTaBHbIe yacTH. Cuiia Toka. ENuHUIIB! CUITBI
Toka. Ammnepmerp. U3mepenue cunbl Toka. Hanpspkenue. Enmnuner HampspkeHus. Bomstmerp. H3mepenue
HaIpsHKCHUA. 3aBHCHUMOCTH CHJIBI TOKA OT HaIIpsAXKCHUA.

ConporuBnenne. Enuxunsl conporuBieHus. 3akoH Owma aius  ydacTka JJIeKTpH4Yeckod 1iernu. Pacuer
COIIPOTUBJIEHHSI IIPOBOJHUKOB. Y IENBHOE CONPOTUBIECHUE. IIprMeprl HA pacdyeT CONMPOTUBIIEHUS ITPOBOAHHUKOB,
CUJIbl TOKa M HampsikeHus. Peocratsl. [locnenoBaTenbHOE U NapajuieIbHOE COEIUHEHUE TPOBOIHUKOB. [leficTBus
3EKTPUYECKOT0 TOKa

3akoH [Ixoyns-Jlenma. Pabora snekTpudeckoro Toka. MOIIHOCT JIIEKTPUYECKOro TOKa. EjuHUIBI padoThI
QJICKTPUYCCKOI'O TOKaA, IMMPUMCHACMBIC HAa IPAKTHUKE. Cyerunk SHCKTqueCKOﬁ OHCPruu. aﬂeKTpOHaI‘peBaTeHBHBIC
npubopel. Pacuer snekTposHeprum, TMOTpediseMol OBITOBEIMH Tipubopamu. HarpeBanme IpOBOJHUKOB
JNEKTPUYECKUM TOKOM. KOIWYecTBO TEIIOTHI, BBLIENSIEMOE IPOBOJHHUKOM C TOKOM. JlamMma HakaJIwBaHHS.
Kopotkoe 3ambikanue. [Ipenoxpanurenu. MarautHoe 1mosne. MarHuTHOE ToJie MPSAMOro Toka. MarHuTHbIE JIMHUM.
MarautHO€ Toe KaTymIKA ¢ TOKOM. DJEKTPOMAarHuWTH W MX NpuMeHeHus. [locTosHHbIE MarHWTHL. MarHuTHOe
MoJie TTOCTOSTHHBIX MAarHuToB. MarautHoe mone 3emud. J[eficTBHe MarHUTHOTO MOJiSi Ha MPOBOAHUK C TOKOM.
ONEeKTPUYIECKHI IBUTATENb.

Dponmanvuvle 1a60pamopHvle padomel.

4.CO0pKa 3JeKTPUIECKOH IeNd U N3MEPEHHE CHUIIBI TOKA B €€ Pa3IHYHBIX YIacTKaXx.

5.M3MepeHne HaNpsKEHUS Ha PA3IMYHbIX YYaCTKAX AJIEKTPUUYECKOM LIETIH.

6.PerynupoBanme CHIIBI TOKa PEOCTaTOM.

7.Y3MepenHne corpoTUBIICHUS MTPOBOIHUKA TIPH TTOMOIIIY aMIIepMETpa M BOIBTMETPA.

8.M3mepenre MOIHOCTH M paOOTHI TOKA B 3JIEKTPHUICCKON JIaMITe.

9. COopKa 2IIEKTpOMAarHuTa U UCIBITAHKE €r0 JCHCTBUA.

10. M3yueHne »IeKTpHIecKOro JBUTATENSI IIOCTOSHHOT'O TOKA (Ha MOJIEIH ).

I11. CBeToBbIe siBJieHusA. (10 yacoB)

HcTounnkm cBera.

[IpsiMonuHeliHOE pacnpocTpaHEHUe, OTpakKeHHE W IpejaomiieHue cBeTa. JIyd. 3akoH oTpaxkeHus cpera. Ilnockoe
3epkaio. Jlnuza. Onruueckas cuna nuH3bEL M300pakeHue maBaemoe nMuH30M. M3mMepeHne (hOKyCHOTO pacCTOSHUS
cobuparomeid muH3bL. OnTrdeckue npudopsl. ['na3 u 3penune. Ouku.

@ponmanvusvle 1adopamopHvle padbomul.

11.M3y4yenne 3akOHOB OTpaKEHUSI CBETA

12.HabmoneHne siBIeHUs TPEJIOMIICHUS CBETa

13.ITony4uenre n300paskeHus pY TTOMOIIH JINH3HIL.

Peseps -2uac

IV. MosTopenne (1 4)

9 k1ace
(102 yacos, 3 yaca B HEZEIIO)

I. 3akoHbl B3aumMoaeicTBUSA U ABHKeHUs TeJl. (36 yacoB)
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MartepuansHas Touka. Tpaektopus. Cxopoctb. Ilepememenue. Cuctema orcuera. OmnpeneneHue KOOPAMHATEHI
IBIDKYHIero Tena. ['paduku 3aBUCMMOCTH KHHEMATHYECKUX BEIMYMH OT BpeMeHH. lIpsiMonmuHeliHOe
paBHOYCKOpeHHOe JBUkeHHe. CKOpOCTh paBHOYCKOPEHHOIo JBMXEHHs. [lepeMelieHne mpu paBHOYCKOPEHHOM
nBrokeHnd. OnpeseneHue KOOpAUHATHI ABMXKYILEro Tena. I'paduku 3aBHCHMOCTH KMHEMATHYECKHX BETHMYWH OT
BpEMCHU. yCKOpCHI/IC. OTHOCHUTEIBHOCTh MEXaHUIECKOTO JABUXCHUS. I/IHCpHI/IaJII)HaH CHCTEMA OTCUCTA.

[epeeiii 3akon HpioTona. Bropoii 3axkon Herorona. Tperuit 3axoH Hptorona. CBoOoaHoe majneHue 3akoH
Bceemupnoro tsarorenus. KpuBonuneiiHoe nBrkeHue JIBH)keHHE MO OKPYKHOCTH. VICKycCTBEHHBIE CHYTHHUKH
3emnu. Pakersl. Umnynbe. 3akoH coxpaHeHUs MMITyJbca. PeakTHBHOE JBIMKEHHE. J[BUKeHHe Tena OpoIIeHHOro
BEPTUKANBHO BBepX. J[BMKeHWe Tena OpOIIEHHOro MO YIJIOM K TOPU3OHTY. J[BMkeHHe Tena OpOIIEHHOTO
TOPU30HTAIBHO. Y CKOpEHHE CBOOOJHOTO MaJIcHUs Ha 3eMJle U APYTHX IUIaHeTax.

Dponmanvusle nadbopamopHsle padomol.

1. UccnenoBanue paBHOYCKOPEHHOTO IBHXKEHUS 6€3 Ha4allbHOM CKOPOCTH.

2.W3mepeHne yCKOpeHus: CBOOOIHOTO IMaICHUSL.

I1. Mexanuyeckne koJiebanus U BOJHbI. 3BYK. (15 yacoB)

Mexanndeckue koneOanus. Ammuintyna. [lepuoa, yacrora. CoOomHbie koneOaHus. KoneOaTelbHbIE CHCTEMBI.
MasTHUK. 3aBHCHMOCTH nepuoaa U 4aCTOTbl HUTAHOIO MAasiTHUKA OT JJIMHBI HUTU. HpeBpaIueHHe OHEpPruu Ipu
KoJiebaTeIbHOM JBMKCHHUH. 3aTyxaroliue KoieOanus. BoiHyXIeHHbIe KoneOaHus. MexaHnveckue BOJIHBL. JluHa
BosHBL. [IpomoneHbIe M monepedHbie BOMHBI. CKOPOCTh paclpoCcTpaHeHHs BOJTHBI. 3BYK. BricoTta m TeMOp 3ByKa.
I'pomkocTs 3ByKa/ Pacnipoctpanenue 3Byka. CkopocTb 3Byka. OTpaxeHue 3Byka. Oxo. Pe3oHaHc.

®dpoHTaabHas JabopaTopHas padoTa.

3.MccnenoBanue 3aBUCHMOCTH TIEPHOJa M YACTOTHI CBOOOMHBIX KOJIeOaHWI MaTeMaTHYECKOTO MasTHUKA OT €ro
JJINHBI.

I11. DiiekTpoMarHuTHble siBjieHus. (24 yaca)

JleiicTBe MarHUTHOTO TIONS Ha DJJEKTpUYecKkre 3apsapl. ['paduueckoe wn300pakeHHe MarHUTHOTO TOJIS.
Hampasnienne Toka u HampaBieHHE ero MarHuTHoro mond. OOHapyXeHre MarHWTHOTO TOJIS TI0 €ro JeWCTBUIO Ha
dJIEKTpUUeCKHi TOK. I[IpaBmiio JIeBOM pykw. MAarHWUTHBIM TIOTOK. ODJEKTPOMAarHWTHAs WHIYKIUSA. SIBieHue
3MEKTPOMArHUTHON HHAYKIWH. [lomydenne mepeMeHHOTo 3JIEKTPUIECKOro TOKa.

OnexTpoMarHuTHoOe monie. HeomHopoaHoe M HEOMHOPOXHOE Tojie. B3anMOCBA3b 37EKTPHUYECKOr0 U MarHUTHOTO
mosieil. DIeKTpOMarHuTHeIe  BONHBI. CKOPOCTH paclpoCTpaHEeHUs AJIEKTPOMArHUTHBIX BOJH. DIIEKTPOABHUTATENb.
OnexrporenepaTop. CBeT — 2JIEKTPOMAarHUTHAS BOJTHA.

OponTanpHas 1adbopaTopHas padboTa.

4.VI3y4yenne SBISHUS SJIEKTPOMArHUTHON WHIYKIIHAH.

I V. Crpoenne atoma u atromHoro siapa (20 yacos)

PamnoaktuBHOCTE. Anb(a-, Oerta- u ramma-usnydeHne. OmBITH MO paccenBaHuio anb(a-dactui. [lmanerapHas
Mozenb aroma. AtomHOe simpo. [IpoToHHO-HeliTpoHHas Moaenb siapa. MeToasl HAOMIONEHUS W PETHCTPAIiH
gacTuil. PammoakTWBHBIE TIpeBpalieHus. OJKCIIEpUMEHTaJIbHBIE METOABI. 3apsl sapa. MaccoBoe YHCIO sfpa.
Anepusie peaknuu. Jlenenne u cuHTe3 sigep. CoxpaHeHHE 3apsijia ¥ MacCOBOTO YHCIA MPH SIIEPHBIX PEAKIUIX.
OTKpBITHE IPOTOHA U HEUTPOHA. SIAepHbIe CUIIbl. DHEPTUS CBSI3U YaCTHULL B AIpE.

Ouneprus cBs3u. Jlehexr macc. Brlnenenune sHepruu mpH AelNeHHH W CUHTe3e sjaep. lcmomp3oBaHue smepHOi
sHeprun. Josumerpusa. SnmepHerii peaxtop. [IpeoOpasoBanme BHyTpeHHEH sHeprum sfep B JIIEKTPHUYECKYIO
SHEpruw. AToMHas sHepreTuka. TepMosiaepHble peakiuu. buonornueckoe nelcTBUE paguaniu.

®ponTansHas mabopaTopHas padboTa.

5.M3ydenue neneHus siapa aToMa ypana mo (ororpaduu TpEeKoB.

6./3y4eHne TpeKoB 3apsKEHHBIX YaCTHIL IO TOTOBBIM (oTOrpadusim.

V. Ctpoenue u 3Boawonus Beesennoit (5 yacos)

Cocras, crpoeHue u npoucxoxaenue ConHeunoil cucrembl. bonbimine tena ConHeuHod cuctembl. Maisbie Tena
Conneunoii cucremsl. CTpoeHue, uziyueHue u 3somonuust ConHua u 3se34. CTpoeHue u 3Boitonus BeeneHHol.
V1. IloBTopenue (5 1)

KaJIeHI[apHO-TeMaTI/I‘IeCKOC INIAHUPOBAHHUC 7 KJacc.

Ne | Jlara | HaummeHoBaHUe TeMbI Koa-Bo Hcnoab3oBanue pumeyanue
n/n 4acoB odopynoBanus
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BBenenune

1/1 @usuka — Hayka o § 1-3, 3ammcarb B TETp
IIPUPOJIE. Hexoropsie IBa-Tpu mpumMepa pus.
¢usnvyeckue  TEPMUHBI. SABJICHHI,

HaOmronenus 1 OmbIT.
HaOJII0JaeMBIX B
npupoje. 3amauu U3
coopuuka Nel,2.5.

212 dusnyecke BEITUYNHEL § 4; BBIIOJIHUTH 33JIaHKE B
N3mepenue ¢dusnuecknx koHue § 4, ynp. Nel
BEJIHMYNH.

3/3 TouHOCTE u Jluneiika, jenta | § 5,6 BBINOJHHUTH 3a]1. B
MOrPENTHOCTh MepHas, KoHIle § 5,6 3amogHUTH
U3MEpPEHUN. U3MEPHUTEJIBHBIN | TabMUIly COCTABICHHYIO Ha

A ypoke. Haiiti B uHTEpHETE
TepMOMeTp,
paccrostHue OT 3eMJu 10
JaTYHK
Comnnna, oO1ree
TeMIepaTypsbl
KOJIMYECTBO KJIETOK
YyelloBeKa M JTUaMeETp
BOJIOCA, 3alMcaTbh 3T
3HAUYCHUsI B CTaHIAAPTHOM
Bunge. IloaroToBUTBHCA K
nabopatopHoit pabote Nel.

4/4 JlaGopatopnast  pabora Jluneiika, nenra | IloBropure §1-5. Pemuts
Nel «Onpenenenue ueHbl MepHasi, u3MepH- | 3amaun:1.Onpenenuts
NEJICHUS IIKAJIEI TEJIbHbIN M- LEHy [IeJICHUS JIMHEWKHU
U3MEPHUTENTHLHOTO JIMH]IP, TEPMO- uMeloleiics y Bac JoMa U

MeTP, IaTYUK ..
npudopar» npeaen e€  HU3MEpeHUs.

TeMIepaTyphbl

N3meppTe ¢ €€ moMoIbio
BBICOTY 4YalHUWKa, JIMHY
MOOMIBHOTO  TeledoHa.
Pesynprarhl 3anumuire B
TETp c Y4ETOM
MOTPEITHOCTH H3MEPEHUH.
2. CocraBbTe Tabnuiy, B
KOTOPOM B OJIMH CTOJIOEIT

BIIMCAHBI: BBICOTA
JICCTHHIBI,
MpOAOJIKUTCIIbBHOCTD

ypoOKa, TemIiepaTypa Teja
cobakyl, BeCc TIIaKkeTa C
caxopoM. B 1p cronGen
BIIMIIATE  OPUOOpPBI, C
MOMOIIIbI0  KOTOPBIX  3TO
MOXHO  M3MEpPUTh. 3.
Hcnonw3ys HurepHer,
3amuImuTe B TeTp. (He
Oonee 6 mpemIOKEHUIN)
JOCTH)KEHUsT B o0rnactu
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HAayKHn YYCHBIX:

JIoMmoHOCOBA, Tamunes,
Koponesa. 4. Onpenenure
HEeHy JICIICHUS

TpaHcnoprupa. Haueprure
IIPOU3BOJIBHBIM  yroJ H
MU3MEPBTE €T0.

HepBOHa‘laJILHbIe CBCACHUA O

CTPOCHHUHU BELIECTBA

5/1

Crpoenue BEIIECTBA.
Monekynsl.
bpoyHOBCKOE IBUXKEHHE.

Komnblorep, mu-
Kpockon  OuoJio-
THYeCKU, Kanjis
MOJIOKA, pa3daB-
JICHHOT'0 BOJ0#

87-9 , 3ajaHue B KOHIE §
9, moarotoButhbcsa k JI/P
Ne2

6/2

®poHTanpHas
nmaboparopHas ~ paborta
«M3mepenne  pasMepoB
MaJbIX TE»

[ToBTOPUTH § 7-9,
Odopmuts J1a60paTOpHYIO
paboTy, CBEpUTH BBHIBOJBI,
cAenaHHble B pabore, C
MarepuaioM maparpada.

713

Anddysus.

BsaunmonencTeuit
MOJIEKYIL.

§ 10, 3amaun: 1.
OnuHaKOBBI MOJICKYJIBI B
ropsiaem Ko(de u
XOJIOIHOM ~ MHUHEPATIbHOMN
Boae? 2. Ilouemy B
ANEKTPUYECKOM  YaWHHKE
YKa3bIBaCTCS  MAaKCUMYM
€ro HaIoJCHHS, XOTId B
HEM €CTh MECTO IJId
Boabl? 3. Eciu kanHyTh
KaIrelbKy pacTUTEIHHOTO
Macia Ha TIOBEPXHOCTh
BOJbLI, TO OHAa HA4YHET
pacTeKaTbCsl. Kakyto
HAUMEHBIIYI0  TOJIIHUHY
MOJKET UMETh €€ IIJIEHKa?
§11, 3aganue B xoHue §11,

3agaun: 1. [Touemy
BBIMBITBIE TOpSYEH BOJIOU
CTaKaHEbI HEJb3S

BCTaBJIATh OJIUH B JIpyroi?
2. Ilocne Kynanus Ha Tene
OCTAIOTCsI KalejlbKU BOJBI.
OOpsicHUTE TIOYEMY 3TO
IIPOUCXOIUT.

8/4

ArperarHble
COCTOSIHUS
BEIECTBA.

§ 12, 13. 3ananue B KOHIIE
§13. «IIpoBepb cebs»

9/5

IToBTOpEHUE U
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000011EeHE
OCHOBHBIX
MOJI0KCHUM TEMBI
«IIepBoHauanbHbIC
CBEJICHUS O
CTPOEHUH BEIIECTBA»

B3aumoneiicTBue Tena 22
10/1 MexaHu4deckoe 1 IlITaTus aadopa- § 14,15. Yup.2. 3ananus B
JIBUKCHUE TOPHBIH, KOHIIE
MeXaHH- 814,15
YyecKasi CKaMbsl,
OpycoK nepeBsiH-
HBIi, JIEKTPOH-
HBIH CEKyHAOMeEp
¢ JaTYHKAMHU,
MArHUTOYNpPAaB-
JisieMble repKo-
HOBbIE TATYUKHU
CeKYH/I0Mepa
11/2 CkopoCTb. Enuanuer 1 § 16.Ynp.3.3amanne B
CKOPOCTH KOHIIE §16
12/3 Pacuer MyTH u 1 § 17. an 4.3ananue B
BPEMEHHM JIBHKCHHUSI. Kouue § 17
13/4 I'padu myTH u 1
CKOPOCTH
PaBHOMEPHOTO
MPSMOJTMHEHHOTO
JIBIDKCHHS.
14/5 Permenne  3amau 1
Ha pacyer
CcpelHer
CKOPOCTH
15/6 Nueprus. 1 § 18, 19. Ynp. 5. 3ananue
B KoHIIE § 18
16/7 Macca Ttena. UsmepeHue 1 § 20, 21. Ymp. 6.
Macchl Tejla Ha Becax. 3ajanue B KOHIE §
21.IToaroToBUTHCS K
JI/P
17/8 Jlaboparopnas pabota 1 Hao0op Tex pa3- 3amaun Ne140,148,149
«3mepenue MacChl HOM Macchl,
TENa Ha PbIYAXKHBIX, JIEKTPOHHDLIC
AIIEKTPOHHBIX BECAX) Be-
ChbI
18/9 [ImoTHOCTH BenecTna. 1 § 22. Vmp.7. 3aganue B

KOHIIE § 22
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19/1 Pacuer maccer 1 00BeMa § 23. Vop.8. BamaHne B
0 TEJa MO €ro IJIOTHOCTH. xomre § 23
[ToaroToBuThCs K
1abopaTopHBIM paboTam
20/1 JlabopaTopHbIe pabOTHI « Hao6op Texn pa3- 3amaun Nel57,170,172
1 N3mepenune oobema HOW Macchl, MEH-
tenay, «OnpeneneHue 3YpKa,
IUIOTHOCTH TBEPAOTO IJTEKTPOH-
— HbI€ BeChI
21/1 Pemenue 3agau [ToBTOPUTH TEMBIO
2 «MexaHnuueckoe
JIBIOKEHHEY, «Maccay,
«I[MOTHOCTH ~ BEHIECTBAY.
Pemmmte 3amaum  Nel66,
173,174,179
22/1 Kontponpras padora Nel
3 «[Im0THOCTE BemIecTBa»
23/1 Cuia § 24
4
24/1 SIBnenue TATOTEHUS. 8 25. Vmp. 9. 3amaum
5 Cuma Tsxectu. Cwuna Ne205, 206, 211
TSKECTH  Ha  JPYrux
IJIaHeTax.
25/1 Cua IllTatuB ¢ kpeme- | §  26.  3Bamaum  Ne
6 YIIPYTOCTH. JKOM, HaOop mpy- | 222,224,225
3akoH I'yka. AHH, Ha0Op 'py-
30B, JIMHelHKa,
AUHAMOMETP
26/1 Bec tena. § 27,28,29. VYmp. 10.
8 Iloarorosuth
Mpe3eHTAI0 10  TeMe
«ConHevHas cucTeMay
27/1 JnHamomerp. JlunamMomerp c § 30. Vmp.11.
9 Dponranbhas npeaeioM u3me- 3amaum Ne233, 234
nabopaTtopHas padora
«['pamyupoBanue penusti 5 H, npy-
NPYKUHBI 1 U3MEPEHUE HAHLI HA IJIAH-
CHJIBI TPEHUS C 1eTe, rpy3sbl
ITOMOIIBIO maccoit mo 100 r
JTMHAMOMETPa»
28/2 CnoxeHue JByX cui, IlIraTus, peryar, |§ 31. Yop. 12. Bagaun
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HaIIpaBJICHHBIX 110 OJHOU

JHMHeNKa, 1Ba

Ne226,243

IPSIMOIA. OIMHAKOBBIX
) r -
PaBHOnelicTBYIOIIAS CHIL. 32};1133 610K,
HHUTbH
HePACTSIZKH-
Mas, JuHeillKka
H3MepHUTeIbHAas,
JAHMHAMOMETP
29/2 Cuna TpeHusl. 1 JepeBsiHHBII § 32,33, 34. Ymp. 13.
1 OpycoK, Haoop
rpy30B, MeXaHU-
yeckasi CKaMbsl,
JAHHAMOMETP
30/5 KonTtponsHas padorta Ne2 1
«Cunb»
31/2 Ananus OIITNOOK, 1
2 JOTTYIIIEHHBIX B
KOHTPOJIbHOU paboTe.
JdaBJjieHne TBepabIX TeJl, JKMAKOCTEH U 21
ra3osB.
32/1 JlaBnenue TBEPIOTO TENa 1 § 35, 36.
Ymp.14(1,3,4), 15.
3agauu B koHIIe § 35 u
8 36(1,3)
33/2 JaBnenue rasa. JlaTuuk naBjae- | § 37,38. 3agaHue B KOHIIE
[Tepenaua JTaBJICHUS 1 HHsl, TaTuB, pa- | § 37, 38ynp. 16. 3agaun Ne
JKUJIKOCTSIMH. 3akoH oouas  émkocth, | 307, 309
[Tackains TPyOKa, JIuHelKa
34/3 Pacuer JIaBJICHHS §9,40. Yop. 17. 3ananue
JKAUIKOCTH Ha [JHO U 1 B koHIIe § 40.
CTEHKH COCy/ia.
35/4 Pemenue 3agay mo teme 1
«/laBmeHue B KUAKOCTH
u rase. 3akoH ITackaisy.
36/5 CooOmaromuecs cocyabl § 41. Ynp. 18 3aganus 1-3
1 B KoHIle § 41
37/6 KonTtponsHas padota Ne3 1
«/laBneHue TBepHABbIX TeT,
JKUJIKOCTEN U Ta30B»
38/7 Bec BO3/yXa. § 42, 43. VYop. 19, 20.
AtMmocdepHoe aBieHue 1 3ananue B KoHIE § 42.
39/8 N3mepenue § 44. VYop. 21(1,34).
aTMoc(epHOTO 1 3ananue B KoHIIE § 44.
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JIaBJICHUS. OnbIT
Toppuyennu

40/9 Bbapomerp-anepon. § 45, 46. Yop. 22, 23.
ATtMmochepHoe naBieHuE 3ananue B KoHIE § 46.
Ha pa3HbIX BHICOTAX.
41/1 MaHOMETpBHI. 8 47.
0
42/1 [TopmaeBoit § 48, 49. Ymp. 24, 25
1 KU AKOCTHBIN HAacoc.
I'mppaBnnuecknii npecc.
43/1 JleiicTBue KHUJAKOCTH H 8 50. IToBTOpHTH § 49
2 raza Ha MOTPYKXEHHOE B
HUX TEJIO.
44/1 3akoH Apxumena. § 51. Yop. 26 (1,2,5,6).
3 [ToaroroBuTHCA K 11/p.
45/1 ®poHTasbHas JuHamomerp, [ToBToputs § 51. 3amaun
4 naboparopHas ~ paborta IITATHB Ne 430,431
«Omnpenenenue } yHUBEp-
BBITA/IKMBAIOLIEH  CHIIBL, caNBHBIH, Mep-
necTByroneit Ha N
MOTPYKEHHOE B HbIM  IHJIMHAD
YKUJIKOCTB TEJIOM. (Men3ypka),
rpys
UUJIHHAPUYECKH
i U3 cTaau, rpys
HUJIHHAPUYECKH
71 u3
aJIIOMHHHEBO-
ro CIJjiaBa, HUTh
46/1 [TnaBanue Te. § 52. Vmp. 27(1-3).
5 3anaHue B KoHIE § 52
47/1 [LlimaBanue cynos.
6
48/1 Pemenune 3amay mo reme [ToBTOpUTS § 52. 3amaun
7 «[1naBanue Tem» Ne 434, 437.
[ToaroToBUTHCS K J1/p.
49/1 ®poHTabHas JAunamomerp, [loBroputs § 51, 52.
8 naboparopHas paborta INTATUB 3amaun Ne 435, 442
«BpIsicCHEHUE  yCIIOBUHI VHUBEp-
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IJIaBaHUA TCJa B ca_]'[],]-[],[if[, Mmep-
KUIKOCTH» B IHIRHAP
50/1 BosznyxomnaBanue 1 § 53, 54. Yop. 28, 29.
9 3aganue B KoHIE § 53.
51/2 [Tosropenue u 1 [Mosropurs § 51-54.
0 06o0uIeHne TeM Bamaun Ne430, 431, 434,
«ApxumenoBa cuiiay, 435. 437. 442
«I1naBanue Tem o
52/2 KonTponbnas pabora Ne4 1
1 «ApxumenoBa CHJIA.
[linaBanue tem»
Pabota 1 momHOCTB. DHeprus. 14
53/1 Mexanuueckasi pabora. 1 § 55. Ymp. 30 (1,2)
EmHunst paboThl. 3ajaHue B KoHIe § 55.
54/2 MomHocTts.  EauHALBI 1 §56. yIIp. 31(1,4-6).
MOIITHOCTH. 3amanue B KOHIIE § 5
55/3 DHeprusi. 1 § 66, 67. Ynup. 34(4).
ITorenimanpuas u 3amgaun Ne627-629.
KMHETHUYeCKasi DHEPTUs.
56/4 [IpeBpamienue  0gHOTO 1 § 68. VYmop. 35. 3amaua
BHUIA MEXaHUYECKOU Ne634.
SHEPIruu B IPYrOu.
57/5 KontponbHas padoTa Ne5 1
«Mexanuueckass paboTa.
MOoIHOCTb. DHEPTUs»
58/6 [IpocTthie  MEXaHU3MBI. 1 § 57, 58. 3amaum Ne564,
Preruar. PaBHOBecue cui 568, 571
Ha pblyare.
59/7 MowmeHT cuitbl. Peryaru B §59. Bamaumn Ne572-574.
TCXHMKC, ObITY 2t 1 IToaroroBka K Ji/p
MIpHUpoJIe.
60/8 ®poHTanbHAs Poiuar ¢ kpemue- | § 60. IloBroputs § 59.
naboparopHast ~ pabota 1 HUSIMH JJs1 Tpy- | Ymp. 32
«BblsicHeHue  ycioBHs 30B, Habop rpy-
paBHOBECHS pblUara 30 nmo 100 r,
JAUHAMOMETP
61/9 bioku. «3o50TOC 1 HoaBu:KHBII u|§ 61, 62. Yop. 33 (1,2,5).
MPaBUJIO» MEXaHUKU HEeMOABUKHBIH 3agaHue B KoHIIE § 62.
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0s10KMH, Ha0op
rpy30B, HUTb, M-
HAMOMeETp, IITAa-
THUB, JIMHEHKA
62/1 Lentp TsixxecTu Tena. 1 § 63. 3amaua: Onpenenursb
0 LIEHTP TOKECTU 3aKIaIKH,
KOBpPHUKA JUII MBIIIH, JIUCT
KapTOHa.
63/1 VenoBus paBHOBECHS 1 § 64. 3amaun Ne607, 608,
1 TeNl. 611, 314, 615.
64/1 KIIZ mnpocteix 1 § 65, zamaun Ne 598-601
2 MEXaHH3MOB MOATOTOBUTHCS K JI/p.
65/1 ®ponTanbHas 1 IlITaTus., [ToBToputs § 57-65
3 naboparopHasg ~ paboTa MexXaHnYecKast
«Omnpenenenune KIIJ[ mpu CKaMB3I, GPYCOK
Mo TbeMe Tena 1o
HAKJIOHHOH TUTOCKOCTH) ¢ KPIOHKOM,
JuHelika, Hadop
rpy30B,
AUHAMOMETP
66/1 O6061eHne u 1
4 IIOBTOpEHUE
67/1 KontponpHas pabora No 1
5 6 «HToroBas
KOHTpOJIbHAst paboTay
68/1 Ananus omubOoK 1
6 JOIYILEHHBIX B
WUTOTOBOM KOHTPOJBHOM
pabote
KanenaapHo-temaTu4eckoe miIaHUpPoOBaHue 8 Kiacc.
Ne | Jlara Copnep:xanue(TremMa ypoka) Hcnoab3oBanue IIpumeyanue
/o 000py10BaHUA
\ TenyoBbie siBaeHHA (26 YacoB)
1 TemnoBoe nBmxenue. Temneparypa. JlaGopaTopHbIii 81
TEPMOMETP, dATUYHUK
TeMIlepaTyphbl
2 Buyrpennss sHeprusi. JleMoHCTpanus §2, ynp.1
3 CriocoObl I3MEHEHHSI BHYTPEHHEH «3MeHeHnue §3, ymp. 2
SHEpPruu Tena. BHYTpPeHHeI
JHEPruu Teja MPH
TPEHUH U yaape»:
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AATYUK
TeMIepaTypsbl, ABe
JAOCKH, ABe
CBHHIIOBBIE  ILIa-
CTHHKH, MOJIOTOK

4 Buas Teronepenaun. §4, yop. 3
TennonpoBoAHOCTS.

5 KOHBGKHI/I?I. H3JIyT-IeHI/Ie. I[eMOHCTpalII/Iﬂ §5, §6, pr4,5

«Ilorsaomenue
CBETOBOM
IHEPTUM»: aBa
JaTYUKA TeMIle-
partypsl, Jammna,
Juct  Oeqoil  m
yépHOH oymarwm,
CKOTY
6 KommuectBo TenmnoTel. EnuHUIIB §7, §8, ynp. 6,7

KOJIMYECTBA TEIUIOTHI. Y IeibHAast

TEMI0EMKOCTb.

7 Pacuer xonuuecTBa TEMIOTHI, §9 , ynp.8
HE0OX0IMMOTO JUIsl HAarpeBaHUsI Tea
WJIM BBIIENISIEMOTO UM MIPU
OXJIAKJCHHUH.

8 ®ponTagbHAas JabopaTopHas padora | JaTunk [ToBTOpHTH §9
Nel. «CpaBHeHHMe KOJIUYECTB TeMIlepaTyphl,

TeNJIOThI NPH CMELIUBAHUHU BOJbI TepMoOMeTp,

pa3Hoii TeMIepaTypbb». KAJOpUMeTp,
MEPHbIH IHUJIMHIP
(MeH3ypKa),
JabopaTopHbie
CTaKaHbI, ropsiuas
U X0JIO/IHAl BO/Ia

9 YpaBHEHHE TEILUIOBOTO OaJlaHca. 89,

10 JlabopaTopHas padora Ne2. JaTtuuk Temmepa- | No715,716,720,730
«H3mepenue yaeabHOM Typbl, TepMOMeETp,
TEeNJI0eMKOCTH TBEPAOT0 TeJIay. KAJOPUMETP,

ropsiuas

HX0JIOIHAs  BOJA,
MEepPHbI -
JUHIAP, Tpy3 UH-
JUHIPUYECKHI ¢
KPHOYKOM,  HHUTb,
3JIEKTPOHHBbIE BeChl

11 OHeprus ToIMBA. Y IeibHas TEIIOTa §10, ynp.9
CrOpaHus.

12 3aKOH COXpPaHEHHUs U IPEBPALCHHUS §11, ynp.10

OHCPTUH B MCXaHUYCCKUX U TCIJIOBBIX
IIponeccax.
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13

KonTtpoabHnas padora Nel nmo teme:
«TenJioBble sIBJICHUS.

14

ArperatHbie COCTOSIHUSI BEIIECTBA.
[LiiaBnenue u oTBEpICBaHUE
KPUCTAJUTMYECKUX TEJl.

§12-14, ynp.11

15

I'paduk nnaBiaeHHUs U OTBEPACBAHUS
KPUCTAJUIMYECKUX TeJ. Y IeIbHas
TEIJIOTA IUIABJICHUS.

JlemoncTpanus Ne 1.
«OmnpeneieHue
YIeJAbHOH  TeIJIoThl
MJIABJEHUSI  JIbAA»:
nart- YHK]
TeMIepaTypsbl,
[KaJOpPUMETP, COCyI C
TAIOLIHM JIBJIOM,
cocyn

c BOJIO, 3J1eK-
TPOHHbBIE BeChl,
JleMoncTpanus Ne 2.
«O0pa3oBaHue
KPUCTAJLIIOBY:
MHKPOCKOII,
npoodupka

c HACBILLCHHBIM|
pacTBopoM

1By XPOMOBOKHMCJIOT0
AMMOHHUS,
NnpeIMeTHOE CTeKJIO,)

CTEKJIAHHAaA IMAaJ0YKa

§15, ynp.12

16

Pemenue 3agay nmo teMme «IlnasneHue
TED)

17

I/IcnapeHHe 1 KOHACHCAaIus:.

HacpliieHHbIi 1 HEHACHIILIEHHBIN map.

JleMoOHCTpanust
«HAcnapenne
CIIUPTa»:
TeMIneparTypsbl,
MmpooupKa, JIUA
CTOYKH Oymarm,
Pe3MHKH, pa3Hble
CIHUPTHI

JaTYHK

§16-17, ynp.13

18

Kunenwue. Y nenbHas Teniaora
napooOpa3oBaHUsL.

JleMOHCTpanus
«H3yyenne mnpouecca
KHIICHHSA BOJbD»:
NATYUK TeMIepa-
TYpBblI, IITATHB]
YHHBeEpCaIbHbIN,
KoJ10a  CTeKJsIHHAsL,
CIIMPTOBKA,
NOBapeHHAasl COJIb

§18,20, ynp. 14(2,4),
yrp.16(4,5)

19

BrnaxHocTth Bo3ayxa. CiocoObl
ONpe/IeTICHUs BJIAYXHOCTH BO3/yXa.

JaTunk

TeMiepaTyphbl,

§19, Ne800,803,839
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®ponTanbHas 1aboparopHas paboTa
Ne3 «M3mepeHne BIaKHOCTH BO31yXa»

TepMOMeTP,
CO- CY/I C BOJAOH

MapJis,

20

Pemenue 3a1au no teme: «ArperarHble
COCTOSIHUS BEIIECTBA»

Ne779,787,795,827

21

OObsicHEHUE arperaTHbIX COCTOSTHUIN
BEIIeCTBAa HA OCHOBAaHUU aTOMHO-
MOJIEKYJISIPHOTO CTPOCHHS

NeB64, 867, 838,842

22

JIBurarens BHYTPEHHETO CTOPaHUs

821,22

23

[TpuHIMIT NEHCTBUSA TEIUIOBOM
ManuHsl. [lapoBas TypOuHa.

823

24

KII TermoBoro nBurates.

8§24

25

Pemenue 3agaq nmo reMme «HaxoxneHue
KII/] TenmoBoro nBuraTtesus»

Ne783,794,824

26

KonrpoJubHnas padora Ne2 no reme:
«/3MeHeHHe arperaTHbIX COCTOSTHUI
BELLECTBAY.

‘ JJIeKTPUYECKHE U JJIEKTPOMATHUTHBIE siBJeHus (3149)

27

DnekTpuzanus Ten. Bzanmopaeicteue
3apsKEHHBIX Teq. J[Ba pona
ANEKTPUYECKUX 3aPSIA0B. DIEKTPOCKOTL.

§25,Ne892,894,895,
897

28

DJIEKTPUYECKOE TI0JIE.

§26,27, yrp.19,Ne907

29

JlenuMOoCTb 3JEKTPUYECKOTO 3apsijia.
OnekTpoH. CTpoeHHne aTOMOB.

§28,29, yp.20

30

OOBsICHEHNE AIEKTPUUECKUX SIBJICHUH.

§30,31, Yrp.21

31

DnekTpudyeckuil Tok. McTtounuku
AIIEKTPUYECKOTO TOKA. DJICKTpUUYECKas
L[eNIb U €€ COCTaBHbIC YaCTH.

832,33

32

DJIEKTPUYECKUI TOK B METaJljIaxX.
JlelicTBUA 3IIEKTPUYECKOTO TOKA.
Hamnpasnenue Toxa.

§34,35,36, ynp.23(1,2,3)

33

Cuna Toka. AMnepmerp. M3amepenue
CHJIBI TOKA.

§37, ynp.24

34

®poHTaJbHAsA JabopaTopHas padoTa
Neq., «COopka 3J1eKTPpUYeCKOH Lenu U
H3MepeHue CWIbI TOKA B ee
PA3JIMYHBIX YYACTKAX).

JlaTunk TOKa, aM-
nepMerp
ABYXIIpeAeJbHbIH,
HCTOYHHK
NMATAHNSA,
KOMILIEKT
NPOBO/IOB,
Pe3UCTOPbI, KJIKY

§38, ynp.25

35

DIeKTpUYEeCcKoe HarpskeHue. EnuHuipbl
HanpspkeHus. Bonstmerp. U3mepenne
HANPSHKEHUS.

839,40

36

DpoHTanbHasA JadopaTopHasi padoTa
NeS. «3mMepeHHe HaNPsIKeHUsI Ha
Pa3JHYHBIX YYACTKAX JIEKTPUYECKOMH

LHEITD)>.

HaTunk Hanps-
JKeHH s, BOJIbT METP
ABYXIIpe- AeJIbHbIM,

HCTOYHHK

§41,42, ynp.26,27
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NHUTAHUSI,
KOMILIEKT
NPOBO/IOB,
Pe3UCTOPBI, KII0Y

37

DNEKTPUUYECKOE COIIPOTUBIICHHUE
IIPOBOJIHUKOB. Y I€JIbHOE
COIPOTHUBIICHHE. PeocTaThl.

§43,ynp.28

38

3axon Oma Juid yyacTKa Lenu.

JleMoHCTpanus
«Hccaenona- HHUE
3aBHCHMMO CTH CHJIbI
TOKA B NPOBOJIHUKE
0T HANPSIZKEHU»
MATYMK TOKA, JaTYHUK
HAa- NpsAKEeHU,
pe3ucTop, peocrar,
MCTOUYHUK NUTAHUA,
KOMILJIEKT TPOBO/IOB,
KJII0Y

§44, ynp.29(4-7)

39

Pemenue 3agaq nmo reMme: «3axkod Oma.
BI)ILH/ICJ'IGHI/IG COHpOTI/IBJ'IeHI/IH
TIPOBOTHUKOB)

1055,1056,1066

40

®poHTaJbHAsA JabopaTopHas padoT
Ne6 «PeryaupoBaHue CHJIbI TOKA
peocTaToM»

a

JlaTuuk TOKa,
peocTaT, MCTOYHHUK
NUTAHUSA,
KOMILIEKT
NMPOBOI0B, KJII0Y

§46, ynp.30(1,2,4)

41

®poHTaAJbHAsA JabopaTopHas padoT
Ne7 «Onpeneienre cCONPOTUBJIEHUS
NPOBOHUKA NPH MOMOILIHU
aMiepMeTpa H BOJIbTMeTPa»

a

JlaTuuk TOKa,
JaTYNK HANPSKeHUsd,
aMIepMerp
ABYXIIpe/e/bHbIH,
BOJILTMET]P
ABYXIIpe/e/bHbIH,
pe3ucTophl,
MCTOYHHMK IHMTAHMS,
KOMILJIEKT MPOBOJIOB,
KJII0Y

§47, ynp.31

42

ITocnenoBaTensHOE COeAUHEHUE
IIPOBOAHUKOB.

J[aTYuK TOKA, JATYHK
HaMpPsIKe HHUA,
amMmIepMerp
NBYXIIpe/ie/bHbIi,
BOJIbTMETP
nByXIpeaeabHbIH,
pe3ucTophbl,
MCTOYHHK THTAHMUS,
OMILJIEKT IPOBO/OB,
JII0Y

§48, ynp.31(1,3,4)

43

HapannenLHoe COCINHCHHUEC
IIPOBOAHUKOB.

/{aTUnK TOKA, TaTYUK
HANPSAKESHUS,
aMmImepmerp

AByXInpeaeabHbIi,

§49, ymp.33(4,5)
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BOJITMETP
NBYXNpeeabHbI,
Pe3uCTOphI,
MCTOYHUK TIMTAHMS,

OMILIEKT MPOBO/IOB,
[:z.moq

44

O6o06mraromuii ypok no teme «Cuia
TOKa, HAIIPSXKCHUEC U COIIPOTUBJICHUC
ITPOBOTHUKAY

832-43 moBTOpEHUE,
Ne1057,1061,1077,
1082,1112,1118

45

KonTtpoabHnas padora Ne3 «Cuna
TOKA, HANIPSIZKEHHE U COMPOTHBJIEHHE
MPOBOAHUKA

46

PaboTa 1 MOLTHOCTB IEKTPUUECKOTO
ToKa. EnuHuIisr paboThl
AJIEKTPUYECKOTO TOKa IPUMEHSIEMbIE Ha
MIPaKTHKE.

§51,52, yup.34(1,2)

47

dpouTanbHas JadopaTopHas padora
Ne8«M3mepeHue MOIIHOCTH M PadOTHI
TOKA B 3JIeKTPUYECKOMH J1aMIie».

JaTuuk TOKa,
JTATIAK
HaTpsKEHUS,
aMIepMeTp
JBYXIIPEEIbHBIM,
BOJITMETDP
JBYXIPEAECIbHBIN,
JAMITOYKa, UCTOYHUK
MUTaHUs, KOMIUIEKT
IIPOBOJIOB, KITFOY

§52, No1150,1152,1156

48

HarpeBanue npoBoTHUKOB
3JIEKTPUYECKUM TOKOM. 3aKOoH J[xoyis
— Jlenna. Jlamna HakaJIuBaHUS.
DneKTpuYecKrue HarpeBaTeIbHbIe
npubopsl. KopoTkoe 3aMbIkaHue.
[Ipenoxpanureny.

§53, 55,56, ynp.37(1-3)

49

Konpnencarop.

§54, ynp.38

50

Pemenue 3amau.

Ne1947-1949

51

KountpoJabHnas padora Ne4 « PaGora n
MOIIHOCTH JIEKTPHYECKOr0 TOKA.
3akon Lxoynas-Jlennay.

52

MarauTHOE noJjie TOKa.

§57,58, yp.40

53

SHGKII)OMHFHI/HLI N UX IIPUMCHCHHC.

§59, ynp.41

54

®ponTaIbHAA JadopaTopHast
padora Ne9 «Coopka
3JICKTPOMATHUTA M UCNIBITAHHUE €0
ACHCTBHAY.

8§60

55

ITocTtosiHHBIE MarHUTEL. MarHuTHOE
I10JIC ITOCTOAHHBIX MAarHuTOB.

JeMoHCTpauma
«I/ISMepeHI/Ie I10JI1
IHOCTOSAHHOI'O
MarHuTan»: JaTYUK
MAar"guTHOroO I10Jid, I10-
CTOSIH HBIM MAarHUT MO-
JIOCOBOM

8§61
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56 MaruuTHoO€ 110JI€ 3eMIIH. Jatuuk  MarmuTHOro | 862
mojisi, 110 CTOSAHHBIU
MarHuT  IOJIOCOBOM,
JIMHEHMKa
HN3MCPUTCIIbHAA
o7 JlelicTBME€ MarHMTHOTO TOJISI HA JleMoHcTpanus
IIPOBOAHHK C TOKOM. 3JI€KTpI/III€CKI/II71 «I/I?,MepeHHe
JaBurarenb @poHTaabHas MATHUTHOTO OJIs
JaboparopHas pabora Ne9«M3y4yenue | Bokpyr HpoBOIAHHKA
IIEKTPUIECCKOTO ABUT'aATEISA C TOKOM)». IaT4YHK
MNOCTOAHHOI'O TOKA (Ha MO}le.]'ll/l)». MArdHuTHOTO TI0J14,
JIBa INTaTUBAa, KOM-
IJIEKT MIPOBO/IOB,
HCTOYHUK TOKa,
KJTIOY
‘ CBeTtoBble siBjeHus ( 104)
58 Hcrounuku cBeta. Pacnpoctpanenue OcBeTUTENb §63, ymnp.44
CBCTAa. C HCTOYHHMKOM CBETa
Ha 3,5 B, uncTOYHHK
MUTAHUS, KOMILJIEKT
MPOBOJIOB,  IIEJeBast
madparma
59 Otpaxxenue cBeTa. 3aKOHBI OTpakeHUsI |(OCBETUTEIh c | §64,65,Ne1305-1307
CBeTa. MCTOYHUKOM CBe- Ta
Ha 3,5 B, umcrounux
MUTa-HUS, KOMILJICKT
MPOBOJOB,  IlENeBast
nmuadparma, TMOJTYIH-
ITMHJp, TUIAHIIET Ha
IJIOTHOM  JIUCTE C
KPYTOBBIM
TPaAHCIIOPTUPOM
60 [Tmockoe 3epkaio. M3o0paxenue B §66, ynip.46(1,3,4)
TJIOCKOM 3€pKalie.
61 [Ipenomiienue cBera. 3akoH OcBeTUTEID ¢ | §67, ynp.47(1-3)
MpeTOMJIICHUS. MCTOYHUKOM CBe- Ta
Ha 3,5 B, ucrounux
MUTAHUS, KOMILICKT
MPOBOJIOB,  IleJeBast
nadparma, TOTYLHU-
MMHAp, TUIAHIIET Ha
IDIOTHOM  JIUCTE C
KpPYTrOBBIM
TPaHCIOPTUPOM
62 JIun3el. OnTuyeckas cuja JUH3bIL. 868, ynp.48
63 N300pakenusi, 1aBaeMble IMH30M. §69, ynp.49
64 ®poHTaJbHas JIaGopaTopHAas padoTa | OceTUTEb C 868,69

Nell.
«Ilomyyenue n300pakeHus1 NPH
TMOMOILIH JIMH3bD).

HCTOYHUKOM CBETa
Ha 3,5 B, uctounuk
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NUTaHUS, KOMIUIEKT
IIPOBOJIOB, 111e-
neBas quadparma,
JKpaH CTAJIbHOM,
HaIpaBJISAOLIas C
U3MEPUTEIIBHON
HIKaJIOH, coOu-
paroIIe JIUH3bI,
pacceuBaroast
JINH3Q, CIIai
«Mopens npen-
MeTa» B peurepe

5 I'na3 u 3penue. bausopykocts u 870
JTATbHO30PKOCTh. OUKH.
66 Pemenue 3amay. 867-69
67 KonTpoabHas padora Ne5 «
HroroBasi KOHTpoJIbHasi paboTa»
‘ IHosTOpenue (14)
68 AnHanmu3 omuOOK JOMYIIEHHBINA B
UTOTOBOM KOHTPOJIBHOMN paboTe
Ka.neHnapHO—TeMaanecxoe INIAHUPOBAHHUE 9 kJacc.
Ne | JlaTa Conep:xanue(TemMa ypoka) Hcnoab3oBanue IIpumeyanue
o/t 000py10BaHUA
3aKoHbI B3aMMOACHCTBHA U ABHKeHUs TeJ (36 yacoB)
1 MarepuanbHas Touka. Cucrema § 1, ynp.1 ycTHO
oTCYeTa.
2 [Iepemenienue § 2, Bonp, ymp. 2
YCTHO
3 Onpenenenrne KOOpAUHATHI § 3, Bonp, ynp.3(1)
JIBUKYIIETOCS Tena.
4 CkopocTh MPSAMOJIMHEHHOTO
PaBHOMEPHOTO JIBIKEHUSI.
5 [lepemerienue npu NPSIMOJIMHEHHOM 84, ynp.4
PaBHOMEPHOM JIBHXKEHUH.
6 I'paduku 3aBUCHMOCTH
KHHEMaTHYEeCKHX BEJIMYUH OT BPEMEHHU
IIPU MPSIMOJIMHEITHOM paBHOMEPHOM
JIBYDKEHUU.
7 Cpennsisi CKOPOCTb.
8 [IpsimosMHENTHOE PaBHOYCKOPEHHOE § 5, ynp.5(2,3)
JBH)KEHUE. Y CKOPEHUE.
9 CKopoCTb MPAMOJIMHENHOTO §6,ynp.6(2,3)
PaBHOYCKOPEHHOTO JIBUKECHUSI.
I'padux ckopocTH
10 Ilepemenienue npy NpsIMOJIMHEUHOM §7, ynp.7(1,2)
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PaBHOYCKOPEHHOM JIBHXKCHUH

11 [Tepemenienue Tena npu §8, ynp.8(1)
MPSMOJIMHEHOM PaBHOYCKOPEHHOM
JBUKCHUH 0€3 HAaYaJIbHOW CKOPOCTH
12 Jlaboparopuas pabora Ne 1 [taTuB 1446, 1451
«HccnenoBanue paBHOYCKOPEHHOIO 1ab0paTOPHBIH,
JBYDKEHUS 0€3 HauaIbHOM CKOPOCTH>> | MEXaHMUYeCKast
CKaMbs, Opycok
JIEPEBSIHHBIN,
3JIEKTPOHHBIN
CeKyHJIOMED ¢
JATYNKAMH,
MarHUTOYITPABJISIEM
BIC TEPKOHOBBIC
JATYNKH
CeKyHJIOMepa
13 Pemrenne 3amau.
14 I'pacduku 3aBUCUMOCTH
KHHEMAaTHYECKUX BEJTUYHH OT BpEeMEHU
IIpY IPSIMOJINHEWHOM
PaBHOYCKOPEHHOM JIBVKCHUU
15 Pemtenue 3amay
16 KontponbHas padorta Nel
17 OTHOCHUTENBHOCTH JIBH)KCHMUSI. § 9. Yup.9(1-4)
18 WHepunanpHble CUCTEMBI OTCYETA. 810, ynp.10
ITepBriit 3akoH HproTOHA
19 Bropoii 3akon HeroToHa ®poHTAaNbHAS §11, ynp11(2,3)

nabopaTopHas pabota
Ne 1

«3yuenue
JBUKEHUS TeJa Mpu
JNEUCTBUM CUJIBI
TPEHUSI»:
JIEPEBSIHHBIN OPYCOK,
HaOOp rpy30B,
MeXaHUYecKas
CKaMbsl, TUHAMOMETD.
®poHTanbHas
nabopaTopHas padoTta
No 2

«3yuenue
JIBIDKEHUS CBSI3aHHBIX
TEJ»: IITaTUB
71a00paTOPHBI,
MeXaHHUYeCcKas
CKaMbsi, OpyCOK
JIEPEBSIHHBIN,
JJIIEKTPOHHBIN
CEKYHJIOMED C
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JaTYNKaAMH,
MarHUTOYIIPABJISIEMbI
€ TepKOHOBBIE
JTATYUKU
CEKyHJIOMepa, Habop
rpy30B, OJ0K
HETIOIBYOKHBIN, HUTh

20 Tperuit 3akon HeloToHa §12, ynp.12(3)
21 CB00OOTHOE MaIcHUE Tel §13, ynp.13(3)
22 JIBuKeHue Tena, OpoieHHOro §14, ynp.14
BEPTHUKAJIBHO BBepX. HeBecoMocTh
23 Jlaboparopuas padota Ne 2
KU 3mepeHne yCKOpeHus: CBOOOTHOTO
nagcHus>>

24 3aKOH BCEMHPHOTO TATOTEHUS 815, ynp.15

25 YckopeHne cBoOOTHOTO TaIeHHsI Ha §16, ynp.16(1-4)

3emiie u Ipyrux HEOECHBIX TeJax.

26 Cuia yrpyrocTH.

27 Cuna tpenus

28 [IpsimosuHetHOE U KPUBOJUHEITHOE §17,18,ynp.17,(1),y

JBIOKeHUE. [|BrkeHue Tena mo np.18(1,4)
OKPY>KHOCTH C IMIOCTOSIHHOM 10 MOJTYJIIO
CKOPOCTBIO.

29 Pewrenne 3anau §19, yup.17(2),
ynp.18(5),
ynp.19(1)

30 HckyccTBEeHHBIE CITYTHUKH 3eMJITH

31 Nmnynbce Tena. 3aKkoH coXpaHEHUs §20, ynp.20(2,4)

HMITyJIbCa

32 PeakTuBHOE nBMKEHUE. PakeTsl. §21, ynp.21(2,4)

33 PaGora cuibl.

34 [ToreHnmanpHas 1 KUHETHYECKAS

SHEprus
35 3aKOH COXPaHEHUs MEXaHUUECKON §22, ynp.22
SHEPTruMu.
36 KonTtpomnbnas paborta No 2
Mexann4yeckue Kojae0aHusi ¥ BOJAHBL.3BYK.(15 yacoB)
37 KonebarenbHoe IBUKEHUE. §23, ynp.23
38 CBo0OoHbBIE KOJIEOaHH. JleMOHCTpaLuH
KonebarenbHble cucTeMbl. MasTHUK. Konebanus
HUTSHOTO MasATHUKA U
cBOOOIHBIE

KOJIeOaHHs Tpy3a Ha
NpPYXHHE»: TaTUUK
YCKOPEHHS, IITATUB C
KperexoMm, Habop
rpy30B, HUTb, HA00OD

NpY>XKUH
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39

Benuuunnel, XapakTepu3yomme
KoJIe0aTebHOE ABMIKECHHE.

8§24, 25, ynp.24(2-5)

40 I"apMonmMYeckne KojaebaHusl.
41 JlabopaTopnas pabora Ne 3 TTaGopatopuas pabora | 1777, 1780
<KMHccenenoBanue 3aBUCUMOCTH IIEPHOA M3yuenne koneda-
Y 9aCTOTBI CBOOOIHBIX KOJIEOaHUH Huif rpy3a Ha
MasiTHUKA OT JUTMHBI €70 HUTH>> [ YKIHE:
KOMIIBIOTEP, JaTYNK
YCKOPEHUSI, ITATUB C
KpernexoM, Habop
MPYXUH Pa3HON
KECTKOCTH, HAOOP
rpy3os o 100 r.
JlabopaTopHas pabota
3yuenue koneda-
HUW HUTSHOTO
MasITHUKa):
KOMIIBIOTED, TaTUYNK
YCKOPEHHUSI, TPY3 C
KPIOYKOM, JIETKas U
HEepacTsDKUMasi HATh,
yIeTKa
42 3aryxatoiue KojeOaHus. §26, ynp.25.
Boinyxaennbie KkoneOaHusl. Tpe3eHT A
«MexaHn4yeckue
KoJIeGaHHSI B NPHPOTe,
ﬁblTy H TEXHHUKE)
43 Pesonanc. §27, ynp.26
Ipe3entanus
«Mexannyeckunit
PE30OHAHCH
44 Pacrnipoctpanenue koiebanuii B cpeze. 828
BouHbl.
45 Jlnuna BosiHbl. CKOPOCTH §29. Yup.27
pacnpoCTpaHeHHUs BOJIH.
46 Hcrounnku 3ByKa. 3ByKOBBIE §30. Ymp. 28
KoJeOaHusl. Tpe3eHTAlHA
«YabTpasByk»,«HHppazs
YK»
47 BricoTa, [TeMOp] 1 TPOMKOCTB 3ByKa §31, ynp. 29
48 Pacripoctpanenue 3Byka. 3ByKOBbIE §32, ynp. 30(3,4,6)
BOJIHBL.
49 Otpaxenue 3Byka. 9X0. 3BYKOBOU 833
pEe30HaHC.
50 Pemenue 3agau.
51 KonTponsHas pabora Ne
3«KMexaHnueckue KojaeOaHHs U BOJIHBI.
3ByK>
DJIEKTPOMAarHUuTHoOe 1oJie (24 yaca)
52 MarsuTHO€ 1oJie ¥ €ro rpaguyeckoe §34, ynp.31

M300paxeHue.
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53 OnHOpOHOE U HEOAHOPOAHOE
MarHUTHBIE MOJIS.
o4 Hamnpagnenue Toka v HarpaBieHUE §35, ynp. 32(1-3)
JIMHUAN €r0 MarHUTHOTO TIOJIS
55 OOHapyXeHue MarHUTHOTO TOJIS 110 €T §36, ynp.33
JIEUCTBUIO HA DJIEKTPUUYECKUI TOK.
[IpaBuio JIeBO pyKH.
56 WHyKnyss MarHUTHOTO IOJIS. 8§37
o7 MarauTHbII NOTOK §38, ynp34(1)
58 SIBNCHHE AIEKTPOMArHUTHOM JleMOHCTpaIHs 839, ynp.36
WHIYKIWH. SIBenne
BIEKTPOMATHUTHOMN
WHTYKITHID:
MaTYNK HAMPSDKEHUS,
COJICHOMI,
MOCTOSTHHBIN
IMOJIOCOBOM MarHwuT,
Tpyoka [1BX,
KOMILUIEKT TIPOBOJIOB
59 JlabopaTtopHnas pabota Ne 4 <K3yuenue IMoBoTpuTs §39,
SIBJICHUS DJIEKTPOMArHUTHOM Nel1913,1915
UHIYKIIAN>>
60 HamnpaBnenne HHIyKIIMOHHOTO TOKA. §40, ynp. 37
IIpaBuno Jlenna.
61 SIBneHne cCaMOMHIYKIUH. §41, ynp.38
62 [lomydenne n nepenada NEPEMEHHOTO  |[leMOHCTpAIIHS §42, ynp.39
snekTpuyeckoro toxka. Tpancdopmarop I3mepenue
XapaKTEPUCTUK
[EPEMEHHOT'O TOKa:
NBYXKaHaJb Has
[pUCTaBKAaOCLIIIIOrpa
&b, 3ByKOBOM
reseparop, Habop
IPOBOJIOB
63 DJIEKTPOMAarHUTHOE MOJIE. 843
64 DJIEKTPOMAarHUTHbIE BOJIHBI §44, ynp.41(1)
65 Koneb6arenbublit kKouTyp. Ilomydyenne §45, ynp.42
9JIEKTPOMArHUTHBIX KOJIeOaHUM
66 IIpuHLKIIBI PAIUOCBSA3U U TEIECBUACHMUS. §46,ynp.43
67 WuTepdepeniys u qudpakius ceera
68 OneKTpOMarHuTHas IPUpPOAa CBETA. 847
69 [Ipenomnenue ceera. duznuecknii §48, ynp.44(2,3),
CMBICJI ITOKa3aTeIsl IPEeTOMIICHHUSL.
70 Mucnepcus. L{sera te. §49, ynp.45(1,3)
71 Tunel oNTHYECKUX CIEKTPOB. 850
72 JIaGopatopHnas pabota Ne 5 Tada. «Tunsl
«Habmtonenue CrjIonHoro 1 ONTHYECKHX
JMHEWYaThIX CIIEKTPOB UCIYCKaHMS >> CIIEeKTPOB
HCIYCKAHUS»
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73 [Tornomenue u UCITyCKaHUE CBETA 851
atomamu. [Ipoucxoxnenue
JINHENYaThIX CIIEKTPOB.
74 Pemrenne 3anau
75 KontponeHast paborta Ned «
DIEeKTPOMArHUTHOE T0JIe»
CTpoeHue aToMa U aTOMHOI0 siipa (20 yacoB)
76 PanmoakTHBHOCTS. 852
77 Moten aToMOB 852
78 PannoaktuBHBIE MpeBpaIeHus §53, ynp.46
ATOMHBIX SJIEp.
79 DKcrepuMEHTAIbHBIE METOIbI 854
WCCJICTOBAHUS YaCTHII.
80 Jlaboparopuas padota Ne 6
<KH3mepeHne ecCTeCTBEHHOTO
paauanmoHHOro (hoHa T03UMETPOM D>
81 OTKpbITHE TPOTOHA U HEUTPOHA. §55, ynp.47
82 CocTtaB aTOMHOTO sifipa. SmepHbie §56, ynp.48(4-6)
CHIBI.
83 Oneprus cBa3u. Jledekr macc. §57, Bomp.
84 Pemrenue 3amay
85 Jenenue saep ypana. llenHas peakiusi. 858
86 JlabopaTtopnas pabora Ne 7 <M3yuenue
JieNieHus ifjpa aToMa ypaHa 1o
dhoTtorpadun TpeKoB>>
87 SAnepusiii peaktop. [IpeoOpazoBanue 859,
BHYTpPEHHEI SHEpPruu aTOMHBIX 1P B
AIIEKTPUYECKYIO SHEPTHUIO.
88 ATOMHas SHEpPreThKa 860
89 buonoruueckoe aecTBre paauaiuu. 861
90 3aK0H paJIMOAKTUBHOTO pacmaja
91 TepmosinepHas peakuus 862
92 DJIeMEeHTapHbIE YaCTHUIIBI.
AHTHYACTHUIIBI
93 Pemtenue 3amauy.
94 Kontponsnas padora Ne 5 «CtpoeHue
aToOMa U aTOMHOTO SI/Ipay
95 JIaGopatopHas padota Ne 8<<KOreHka
nepro/a moaypacmnajga HaXoAAIuXcs B
BO3JIyXe MPOAYKTOB pacraja rasa
panona>>. Jlaboparopnas padora Ne 9
KM3yueHne TPEKOB 3apsAKEHHBIX
YaCTHUII 1T0 TOTOBBIM oTorpadusm>
Crpoenne Beenennoii (S 4yacoB)
96 Cocras, cTpo€HHE U IPOUCXOKICHHUE 863
CoJHEYHOM CUCTEMBI
97 Bbosbmne nnanersl ComHEYHOM 864
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CUCTCMBI

98 Masbie tena COJTHEYHOM CHCTEMBI 865
99 CtpoeHue, U3JIy4eHUE U IBOJTIOLIHSI 866
CounHua u 38e311
100 Crpoenne u 3Bommonus BeeneHHoi 867
| HTorosoe noBropenue-24
101- O06o01IeHne U IOBTOPECHHE
102

CnucoK JUTEpPaTyphl ¢ YKA3aHHEM NepeuHsl YI4eOH0-MeTOHYEeCKOro o0ecneueH s, CPEACTB
00VUYEeHHS M DJIEKTPOHHBIX 00pa30BaTelbHbIX PECYPCOB.

1. Mapon A.E., Mapon E.A. ®usuka. 7 knacc. Aunakruueckue matepuainsl. M.: [Ipoda, 2019.

2. Tlepeimkua A.B. ®usuka. 7 wiacc. YueOHHK Ui 001meo0pa3oBaTeNbHBIX yUpeKIAeHUH. M.:
Hpoda, 2018.

3. @®wunonoBuu H.B. ®uszuka. 7 xmacc. Mertoaudeckoe nocodue k yueoHuky A.B. Ileppimkuaa. M.:
Hpoda, 2018.

4. XannanoBa T.A., XannanoB H.K. ®usuka. 7 kmacc. Pabouas rerpans. M.: JIpoda, 2019.

5. XannanoBa T.A., XannanoB H.K. ®u3suka. 7 knacc. Tecter. M.: Ipoda, 2019

6. Ilepeimkua A.B. ®usmka. 8 xmacc. YueOHMK isi oOmieoOpa3oBaTeNbHBIX Opranu3anuid. M.:
Hpoda, 2019.

7. ®unonoBuu H.B. ®usuka. 8 ximacc. Metoanueckoe mocodue k yueOHuky A.B. Ileppimkuna. M.:
Hpoda, 2018.

8. XannanoBa T.A. ®usuka. 8 knacc. Pabouas terpans. M.: [poda, 2014.

9. Mapon A.E., Mapon E.A., TITo3zoiickuii C.B. ®usuka. 8 xiracc. COOpHUK BOMPOCOB | 3aaad. M.:

Hpoda, 2019.

10. XannanoB H.K., Xannanosa T.A. COopHHMK TeCTOBBIX 3afaHuil o ¢usuke. 8 kimacc. M.: BAKO,
2019.

11. ®uzwuka. 9 ki1.: yueb. mus obmeoopazopat. yapexaeHui. / A.B. [1épeimkun, E.M. ['yrHuk M.:
Hpoda, 2017.

12. ®uszuka. 9 kinacc: moypouHslie miaHel Mo yuyeOHuky A.B. [1épeimkuna, E.M. I'yTHUK / aBT.-COCT.
C.B. bo6posa. — Bosrorpaza: Yuurens, 2017. — 175 c.

13. ®usuka: 3agaunuk: 9 — 11 ki1.: Yueb. mocobue 11 o6meodpazoar. yuel. 3aBeeHuii. — M.:
Hpoda, 1996. — 368 c.: mi. — (3anaunuku «podsn»).

14. ®uzuka. Tectol. 7 — 9 kimaccel. Kabapaun O.®D., OpnoB B.A. YuebH. - meTon nocodue. — 4-¢ u3j.,
crepeoturt. — M.: JIpoda, 2000. — 96 c.: ui.

15. ®usnueckuii SKCIIEPUMEHT B cpeHeil mkose: Mexanuka. MonekynsipHas (pu3uka.
OnexkrpoauHamuka / [llaxmaes H.M., IllmioB B.®. — M.: IIpocBemenue, 1989. — 255 c.: mwi. — (b-ka
yaurens pu3nKu).

16. Jlozoenko C.B., Tpymmna T.A Peanuzanust 00pa3oBaTenbHBIX MPOrpamMM 1o GU3MKE C UCIOIb30BAHUEM
obopynoBanus 1aerckoro rexHonapka «llkoneaerit KBanTopurom» Mocksa, 2021

Humepuem-pecypcoi:

1.bubnmoTeka — Bce mo npeamety «®Puznkay. — Pexxum nocryma: http://www.proshkolu.ru
2.BugeoonsiThl Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru

3.Enmunas xomnekuuss UUQPOBBIX 00pazoBaTelbHBIX pecypcoB. — Pexum nocryma: http://school-
collection.edu.ru

4.MlaTepecHble MaTepHalbl K ypOKaM (PH3HMKH 10 TEMaM; TECTHI 110 TeMaM; HarJIsJHbIE TOCOOHS K YPOKaM.
— Pesxum nocryna: http://class-fizika.narod.ru
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5. lludpossie oOpaszoBaTeabHbIC pecypchl. — Pexxum nocrtyna: http://www.openclass.ru
6. DeKTpOHHBIC YUeOHUKH 110 pu3uke. — Pexxum pocryma: http://www.fizika.ru
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