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IHosicHUTEIBbHAA 3AIIMCKA

Mecto V‘IC6HOI‘O npcamMcCTa B 06D8.30B3.HI/II/I

Odu3nKa Kak Hayka BHOCHT OCOOBIM BKJaJ B pelieHue oOmmx 3axad oOpa3oBaHUS U
BOCIIUTaHMS JINYHOCTH, MIOCKOJIBKY CHCTEMa 3HaHUH O SBJICHUSAX MPUPOIBI, O CBOWCTBAX IMPOCTPAHCTBA U
BPEMCHH, BEIIECTBA W TOJsA (DOPMHUPYIOT MHUPOBO33pEHUE WIKOJIBHUKOB. M3ydeHHWe TaHHOTO Kypca
JIOJDKHO CIIOCOOCTBOBATh Pa3BUTHIO MBIIUICHHSI YYaIIMXCs, MIOBBIIIATH UX HHTEPEC K MPEIMETY, TOTOBUTH
K yriIyOJIeHHOMY BOCIIPUATHIO MaTepHaja Ha CIEAYIOIEeH CTYIIeHH O0yYeHHUS.

3Hanue (U3MYECKHX 3aKOHOB HEOOXOIAMMO U M3Yy4CHHS XUMHUH, OHOJIOTHH, (U3HYecKOn
reorpaduun, Texuonoruu, ObXK.

Llenu u 332491 U3YYCHHUS VHG6HOFO npcameTa

Ocnosubimu ueaamu usyverusl Kypca ¢M3MKM 6 8 Knacce aenawomcs.

* 0C80eHUe 3HaHU O TETJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX SIBIICHUSX, JIEKTPOMArHUTHBIX
BOJIHAX; BEJIMYMHAX, XaPAKTEPU3YIOIIUX 3TH SIBJICHUS; 3aKOHAX, KOTOPHIM OHU MOJAYHUHSIOTCS; METOAAX
HAYYHOTO ITO3HAHUS IPUPOJIBI U (POPMHUPOBAHKE HA ITONH OCHOBE MPEICTABICHUN 0 (PU3MIECKON KapTHHE
MHpA;

* 0811a0eHue yMeHuAMY TIPOBOIUTH HAOIIOICHHUSI IPUPOHBIX ABJICHUH, ONMCHIBATh U 00001IATH
pe3yabTaThl HAOIIOICHNUH, HCIIOB30BATh IPOCTHIE N3MEPHUTEIbHBIE TPUOOPHI ISt H3ydeHUS (PU3NIECKUX
SBJICHU; IPEACTABIIATh Pe3y/bTaThl HAOIIOAEHUI UM U3MEPEHUH C TOMOILBIO TabuLl, TpapUKOB U
BBISIBIIATH HA 3TOM OCHOBE AYMIIMPUYECKHAE 3aBUCUMOCTH; IPUMEHSTD [TOJYYEHHBIE 3HAHUS JUIs
00BSICHEHUS pa3HOOOPA3HBIX MPUPOIHBIX SIBJICHUNA U MPOLIECCOB, MPUHIUIIOB AEHCTBHS BaXKHEUIITNX
TEXHUUYECKUX YCTPOMCTB, JIJIs pelieHus PU3NYEeCcKUX 3a/1ay;

* pazeumiue NMO3HABATCIIbHBIX HHTCPECCOB, HHTCIUICKTYAJIbHBIX U TBOPUCCKUX CHOCO6HOCT€I>1,
CaMOCTOATCIIbHOCTH B HpI/IO6peTeHI/II/I HOBBIX 3HAHUM IIpHu pCIICHUN (1)I/I3I/IIICCKI/IX 3a4a4 1 BBIIIOJIHCHHUU
OKCIICPUMCHTAJIbHBIX I/ICCHGI[OBaHI/If/'I C UCITOJIB30BAHHUEM I/IH(l)OpMaHI/IOHHI)IX TCXHOJ’IOFI/II\/JI;

* gocnumanue yOexJIeHHOCTH B BO3MOKHOCTH ITO3HAHMSI IPUPO/IbI, B HEOOXOAUMOCTH Pa3yMHOIO
MCIIOJIb30BaHUs JOCTHKEHUH HAyKW U TEXHOJIOTHH JUIsl NajdbHEMIIEro Pa3BUTHUS YETIOBEUECKOTO
oOmiecTBa, yBa)KeHHs K TBOPIIAM HAayKU M TEXHUKU; OTHOIIEHUS K (PU3UKE KaK K DJIEMEHTY
00111€4eNI0BEYECKON KYJIbTYpPHI;

" NPUMeHeHUe NOJYYEHHbIX 3HAHUN U YMeHUll 111 PELICHNs] TPAaKTUYECKUX 3a/]1a4 TOBCEAHEBHOM KHU3HU,
JUTst o0ecriedeHust 0€30MacCHOCTH CBOCH JKU3HU, PAIIMOHAILHOTO MTPUPOIOTIOIB30BAHMS M OXPaHBI
OKPYKaroIlEe Cpenbl.

OchosHblMu 3a0auamu u3yyeHus Kypcea Qusuxu 8 8 Kknacce A6nAI0MCA.

- pazeumiue MvlulieHus yaaumxcs, GOpMUPOBAHNE YMEHHI CaMOCTOSITENBHO npuobpemams u npumMeHsamy
3HAHUS, HAOII00aMb U 00BACHAMb PU3UYECKUE ABNEHUSL,

- 061a0€eHUe WKOTbHUKAMU 3HAHUAMU O IMUPOKHUX BO3MOXHOCTAX NIPUMCHCHUA (1)I/ISI/II-IGCKI/IX 3aKOHOB B
HpaKTquCKOﬁ ACATCIIBHOCTHU YCIIOBCKA C LCIIbIO PCIICHU A 3KOJIOTUYCCKUX Hp06.HCM.



JIMYHOCTHBIC, METAOPEAMETHBLIC U NPESAMETHBIC Pe3YJIbTaThl OCBOCHUS O6D8,30BaT€JIbHOﬁ
OporpaMmabl

Jluunocmuvimu pesyniomamamu 00yueHus Qusuxe SBISIOTCH:

*c(hopMHUPOBAHHOCTH MMO3HABATEIHHBIX HHTEPECOB, MHTEIJICKTYAJIbHBIX H TBOPUYECKUX CITOCOOHOCTEH
y4dammxcs;

*yOEXI€HHOCTh B BO3MOKHOCTH MTO3HAHUS MPUPOJIBI, B HEOOXOIMMOCTH Pa3yMHOTO UCIIOJIb30BAHMUS
JOCTH)KEHUH HAayKU U TEXHOJIOTMH AJIs JalbHENIIEro Pa3BUTHS YE€JI0BEYECKOI0 OOIECTBA, YBAKEHHE K
TBOpIIAM HayKH U TEXHUKH, OTHOILIEHHUE K (PU3MKE KaK FIEMEHTY 00IeUeTI0BEYECKON KYIbTYPHI;
*CaMOCTOSITEIbHOCTb B IPUOOPETEHNHU HOBBIX 3HAHUHN M MPAKTUYECKUX YMEHHIA;

*TOTOBHOCTH K BBIOOPY KU3HEHHOT'O IIyTH B COOTBETCTBUHU C COOCTBEHHBIMH UHTEPECAMU U
BO3MO>KHOCTSIMU;

*MOTHBANXs 00pa30BaTENbHON AEATEIBHOCTH MIKOJIBHUKOB HA OCHOBE TMYHOCTHO OPUEHTUPOBAHHOTO
NOJIX0/1a;

*opMHpOBaHUE IEHHOCTHBIX OTHOIIECHHUH JPYT K APYTY, YIUTEII0, aBTOPAM OTKPBITUN B H300peTeHu,
pe3yibTataM 00y4eHusl.

Memanpeomemnvimu pe3yromamamu o6yyerus ghusuxe B OCHOBHON IIKOJIE SIBISIFOTCSI:

*OBJIaJICHUE HAaBBIKAMH CAMOCTOSATEIILHOTO IPHOOPETEHNSI HOBBIX 3HAHUH, OpraHU3aly yaeOHOH
JACATCIIbHOCTH, IIOCTAaHOBKH IICJ'IGfI, ITaHUPOBAHUA, CAMOKOHTPOJIA U OLICHKU PE3YJIbTATOB cBoOEH
JeATENILHOCTH, YMEHUSIMH NIPEABHIECTH BO3MOYKHBIE PE3YJIbTaThl CBOMX JACHCTBUN;

*IIOHUMAaHUEC pa3n14q1/11‘/’1 MCXKAY UCXOJHBIMHA (1)aKTaMI/I U THUIIOTE3aMU OJIs1 UX O6’I)HCH€HI/I$I, TCOPCTUUCCKUMU
MOJIEIISIMU M PEabHBIMU O0BEKTaMU, OBJIAJICHUE YHHBEPCATbHBIMU YU€OHBIMHU JEHCTBUSIMU HAa IPUMEPAX
THUITIOTE3 IJIA 00BSICHEHUS U3BECTHBIX q)aKTOB u 3KCHCpI/IMeHTaHBHOI71 IIPOBECPKHU BbIABUTI'aCMBbBIX T'MIIOTES,
pa3paboOTKU TEOPETUUECKUX MOJIEIel POLECCOB WM SBJICHUM;

*(¢hopMUpOBaHNE YMEHUI BOCIIPUHUMATH, IepepadaThiBaTh U MPEAbIBISATh HH(POPMALIMIO B CIOBECHOH,
00pa3HOH, CHMBOJIMYECKON (hopMax, aHATM3UPOBATh U TiepepadbaThIBaTh NOIYYEHHYIO HH(OPMAIIHIO B
COOTBCTCTBUH C IMMOCTABJICHHBIMH 3aJladyaMU, BbIACTIATE OCHOBHOC COACPIKAHNUEC TPOYUTAHHOT'O TCKCTA,
HaXOJIUTh B HEM OTBETHI HAa IOCTaBJIEHHbIE BOIIPOCHI U M3JIarath €ro;

*IIPHOOPETEHNE OIBITA CAMOCTOATENIFHOTO TTOKMCKA, aHAIN3a U 0TOOpa MH(POPMAIIUH C HCIOIb30BAaHHEM
Pa3JINYHBIX UCTOYHUKOB U HOBBIX MH(OPMALIMOHHBIX TEXHOJIOTUHI JJIS pelIeHus M03HaBaTeIbHbIX 3a/1ay;
*pa3sBUTUC MOHOJIOTHYECKOI 1 )II/IaJ'IOl"I/ILIeCKOI\/II peun, yMCHUS BbIpaKaTb CBOW MBICJIIU U CIIOCOOHOCTH
BBICIYIIMBATh COOECEHNKA, TOHUMATh €ro TOUKY 3pEHHUs, IPU3HABATh MPABO JAPYroro 4eIoBeKa Ha HHOE
MHCHMUE,

*OCBOEHUE NPUEMOB JICHCTBHUI B HECTAHAAPTHBIX CUTYAlLlUsAX, OBJIAZICHNE 3BPUCTUYECKUMU METO1aMHU
perieHus npooiem;

*¢opMHpOBaHUE YMEHUN pabOTaTh B IPYIIE C BBHIMOJIHEHUEM PA3IMYHBIX COLUANBHBIX pOJIei,
MMPEACTABJIATEL U OTCTaWBAaTh CBOU B3TJIAABI U Y6G>K)ICHI/I$[, BECTHU JHUCKYCCHUIO.

Obwumu npeomemuviMu pe3yibmamamu 00y4enus: puzuxe B OCHOBHOM LIKOJIE SBISIOTCSA:

*3HaHUA O MPUPOJIC BAKHEUIINX (PU3UUECKUX SABJICHUN OKPYKAIOIIEro MUpa U MOHUMaHHE CMbICIIA
(bu3NYECKUX 3aKOHOB, PACKPHIBAIOIINX CBSA3b U3YUEHHBIX SIBJICHMIA;

*YMEHHMS MOJIb30BaThCs METOAMHU HAYYHOT'O UCCIIEOBAHUS SIBICHUM MTPUPO/IBI, IPOBOAUTH HAOIIOICHHS,
IUTAHUPOBATh U BBIMOJIHATH 3KCIIEPUMEHTHI, 00padaThIBaTh Pe3yabTaThl U3MEPEHHI, IPEICTABIATh
pe3ybTaThl U3MEPEHUH ¢ MOMOIIBIO Ta0IHIL, TpaduKoB U GopMyIl, OOHAPYKUBATH 3aBUCUMOCTH MEXKIY
bu3NYECKUMU BEIMYUHAMU, OOBSICHATDH MOJIyYE€HHBIE PE3YJIbTAThl U I€TaTh BHIBO/bI, OLIEHUBATH TPaHUIIbI
MOTPELIHOCTEN PE3YIbTATOB U3MEPEHUN;

*YMEHUS IPUMEHSTh TEOPETHUECKHUE 3HAHUSI 110 (PU3UKE Ha MPAKTUKE, pemaTh (u3nyecKre 3aaun Ha
IIPUMEHEHNE NIOJyYEHHBIX 3HAHUII;

*YMEHHMSI U HaBBIKU IIPUMEHSTh NOJIY4YE€HHBIE 3HAHUS I OOBSICHEHUS IPUHIIMIIOB JIeHCTBUS BaXKHEHUIIIMX
TEXHUYECKUX YCTPOUCTB, pEIICHHsI MPAKTHUECKUX 3a7a4 MMOBCEIHEBHON )KU3HM, 00ECTICUSHUS
0€30I1aCHOCTH CBOEH KM3HHM, PALlMOHAIILHOTO IPUPOIONOIB30BaHUS U OXPaHbl OKPYXKAIOIIEeH Cpebl;



s¢opmMupoBaHue YOEKICHUSI B 3aKOHOMEPHOH CBSI3U M TO3HABAEMOCTH SIBIICHUI TPUPOJIBI, B
00BEKTUBHOCTH HAYYHOT'O 3HAHMUS, B BBICOKOH LIEGHHOCTH HAyKH B Pa3BUTHH MaTepUAIbHON U TyXOBHOM
KYJIBTYpPBI JIIOAEH;

*pa3BUTHE TEOPETUUYECKOIO MBILJICHHSI HA OCHOBE ()OPMUPOBAHUS YMEHUHN YCTaHABIMBATh (DAKTHI,
pa3nuyaTh NPUYUHBI U CIEACTBUSA, CTPOUTH MOAEITH U BBIIBUTATH TUIIOTE3bl, OTHICKMBATH U
(opMynHpOBaTh 10Ka3aTeNbCTBA BBIIBUHYTHIX THIIOTE3, BEIBOAUTH U3 SKCIIEPUMEHTANIBHBIX (PAKTOB U
TEOPETUYECKUX MOJeNel (ru3nyeckre 3aKOHBI;

*KOMMYHUKATUBHBIE YMEHUS JI0KJIAJIbIBaTh O PE3yJIbTaTaX CBOEr0 MCCIEIOBAHNUS, y4aCTBOBATh B
JIMCKYCCHH, KPaTKO M TOYHO OTBEYATh HAa BOIIPOCHI, HCIIOIB30BaTh CIPABOYHYIO JIUTEPATYPY U IPYTHE
UCTOYHUKU UH(POPMALIUH.

Yacmuvimu npeomemHuiMu pe3yibmamamu 00yuenus @uzuke B OCHOBHOM HIKOJIE, HA KOTOPBIX
OCHOBBIBAIOTCS OOIINE PE3YNIbTATHI, SIBISIOTCS:

*TIOHMMaHHUE ¥ CTIOCOOHOCTh OOBSICHATH TaKhe (PU3UUECKHE SIBJICHUS, KaK IPOIECChI UCIIAPEHUS U
IIJ1aBJICHUA BCIICCTBA, OXJIAXICHUC ) KUJAKOCTHU HpI/I I/ICHapeHI/II/I, N3MCHCHUC BHYTpCHHCﬁ 3Hepr1/11/1 TCJIa B
pe3ynbTaTe TeIIonepeaadu wik padboThl BHEITHUX CHIL,

QJIEKTPU3ALUS TN, HATPEBAHUE MPOBOIHUKOB MICKTPUICCKUM TOKOM,

OTpaKEHHUE U MPEIOMJICHUE CBETa

’YMeHI/ISI I/I3Mep$ITI) TeMnepaTypy, KOJINYECTBO TCIIJIOTHI, YIIGJ'IBHYIO TCIIJIOEMKOCTH BCIIIECTBA, YIIGJ'II)HYIO
TEIUIOTY IUIABJICHUS BEUIECTBA, BIAYKHOCTh BO3AYyXa, CUITY JIEKTPUYECKOTO TOKA, JIEKTPUIECKOE
HaANPSDKEHUE, SJICKTPHUSCKUN 3apsifl, IEKTPUICCKOE COMPOTHBIICHNE, JOKYCHOE PAaCCTOSTHUE
coOuparoIiel JUH3bI, ONTUYECKYIO CHITY JTUH3BI;

*BJIaJICHUE IKCTICPUMEHTAILHBIMI METOIAMH HCCIICIOBAHUS B IPOIIECCE CAMOCTOSTEIILHOTO U3YUCHUS
CHWJIBI TOKA Ha yYaCTKe IEMH OT DJEKTPHUUECKOTr0 HAMPSHKEHUS, SJIEKTPUUECKOTO COMTPOTHUBICHUS
HpOBO[[HI/IKa OT €ro AJIMHBI, IIoIaau HOHCpC'—IHOFO CCUCHUS U MaTepI/IaJIa,

yria OTpa)KeHUus OT yrJjia MaJeHus CBETa;

*TIOHUMAHHNEC CMBICJIA OCHOBHBIX (1)I/I3I/I‘~I€CKI/IX 3aKOHOB U YMGHI/IG HpI/IMeHﬁTB X HA HpaKTI/IKeI

3aKOH COXpaHEHHs SHEPTUH, 3aKOH COXPaHEHUs IEKTPUIECKOro 3apsa, 3akoH OMa AJis yyacTKa IIeTH,
3akoH J[xxoyns—JleHna;

*TIOHMMaHUE MPUHITUTIOB JEHCTBUS MAIllMH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB, C KOTOPBIMH KaXKIbIN
YEJIOBEK MTOCTOSTHHO BCTPEYAETCS B TOBCEIHEBHOM KU3HU, U CIIOCOO0OB 0OectieueHnst 0€30MacHOCTH TIPU
HX HCIIOIL30BaHUU;

*OBJIAJICHHE PAa3HOOOPA3HBIMU CIIOCOOAMU BBITIOJTHEHHS PACUETOB JIJIST HAXO0XKICHUST HEU3BECTHOM
BEJIMYMHBI B COOTBETCTBUHU C YCIOBHUSIMH ITOCTABJICHHOH 3a/1a4ll HA OCHOBAHUU UCIIOJIE30BaHUs 3aKOHOB
buznky;

*yMEHHUE UCTOIb30BaTh MOTYUCHHBIC 3HAHUS, YMEHUS U HABBIKH B MIOBCEAHEBHOM XKU3HU (OBIT, DKOJIOTHS,
OXpaHa 3JI0POBbs, OXpaHa OKPYKAIOIICH CPEJIbl, TEXHUKA 0€30MTacCHOCTH U JIp. ).

OCOOEHHOCTH OPraHu3aly VYEOHOT0 IMPOIECCa IO IPEAMETY

PaGouas IporpamMma COCTaBJIEHA HAa OCHOBE aBTOpCKoil mporpamMMsl E.M.I'yrauk, A.B.
[Tepobimkun u3 coopuuka "[Iporpammsl 11t 001Ie00pa30BaTeNbHBIX yupexkaeHui. Ou3nka. ACTpOHOMUS.
7 —11 k. / coct. B.A. Kopoun, B.A. Opnos. — M.: [Ipoda, 2010.

[Tpu peanuszanmu padoueil MporpaMMbl HCIONB3yeTcsl yaeOHUK «Pu3muka 8 kimaccy aBropoB [lephIKuH
A. B, I'yrauk E. M., Bxogsmuit B deaepanbHblil epedeHb Y4eOHUKOB, YTBEPKIEHHBI MUHHCTEPCTBOM
oOpa3oBaHus 1 Hayku PO.

CornacHo 6a3ucHOMY y4ueOHOMY TUIaHy padodas mporpamma paccuntana Ha 70 yacoB B rog, — 2
qaca B HEJIEIIO.

OcHoBHas popma opraHu3aIi 00pa3o0BaTEIBHOTO MPOIEcca — KIIACCHO-YPOYHAsk CHCTEMA.



Oco0eHHO Ba)KHOE 3HAUCHHE B MIPETOIaBaHUH (PU3UKHU UMEET IIKOIbHbIN (PU3nYecKuii
HKCIIEPUMEHT, B KOTOPBIA BXOAAT IEMOHCTPAIIIOHHBIH YKCIIEPUMEHT M CaMOCTOSATEIIbHBIE Ta00paTOPHbIE
paboThI ydyammxcsi. OTH METO/IbI COOTBETCTBYIOT OCOOCHHOCTSIM (PU3UYECKON HAYKH.

[TporpaMma peycMaTpuBaeT MPOBEACHUE CICTYIONINX THIIOB YPOKOB:
|. Ypok u3yueHust HOBOTO MaTrepuasia
I. Ypok coBepiiieHCTBOBaHUS 3HAHUM, YMEHUN U HABBIKOB
I1l. Ypok 06001eHus u cucTeMaTu3auy 3HaHH I
IV. ¥Ypok koHTpOIs
V. KoMOMHUPOBaHHBIN YPOK
(mun ypoxa yxasan 6 KaieHOapHO-mMeMamuieckom NIaHUPOSanHuu 8 cpage
«DopmMa y4eOHOT0 3aHITHS»)

VY4ueOHO-METOANUECKUN KOMILJIEKC

Ne | ABropsl,cocraBurenu | Ha3Banue ydeOHOTO I'oxbr N3parenscTBO

o\ W3JIaHus U3JTaHUS

i

1. | A.B. Ilepbrmkun dusznka-8Ki 2008 Mockaa, [Ipoda

2. | B.W. JIykammk COopHHK 327124 110 2007 Mockaa, IIpocBemenne

¢buznke7-9x1.

3. | Yebotapesa A.B. Tectsl o ¢pusuke 8 kmacc | 2010 Mocksa, Dk3aMeH

4. | Bomkos B.A. [Toypounsie pa3zpadorku mo | 2009 Mockaa, Jpoda
¢usuke 8 kacc

5. I'ogosa U.B. KoHnTponbHble paboThl B 2011 Mockga, Muaremnext-Lentp
HOBOM (popmare 8 kiacc

JlaHHbIN y4eOHO-METOAMYECKUN KOMIUIEKC pealn3yeT 3aauy KOHIIEHTPUYECKOr0 TPUHIIUIIA TOCTPOECHHUS
y4eOHOro MaTepualia, KOTOpbId OTpaXkaeT uaero (GOpMUPOBAHUS LIETOCTHOTO MPEJICTABICHUS O
(u3nueckoil kapTuHe MUpa

dopMEI U CpeIcTBA KOHTPOJIS

OcHOBHBIE BUIBI IPOBEPKH 3HAHUHN — meKyuyas U umoz206asi.

Tekymas nmpoBepka IPOBOJNUTCS CUCTEMAaTUYECKH U3 YpOKa B YPOK, a UTOrOBasi — IO 3aBEPIICHUH
TeMBI (pa3zaena), Kypca 8 kiacca.

OCHOBHBIMH METOJIAaMH TIPOBEPKH 3HAHWH M yMEHHWH ydamuxcs B 8 Kiacce SIBISIOTCS YCTHBIN
OTIpOC, MUCbMEHHBIE U JTa00paTOpHBIE PAOOTHI.

[TuceMeHHas mpoBepKa OCYILECTBISETCS B BUAE (PU3NUECKUX AUKTAHTOB, TECTOB, KOHTPOJIBHBIX H
CaMOCTOSITENIbHBIX paloT.

O} PeKTUBHBIM CPEACTBOM MPOBEPKHU 3HAHUH YUAIIUXCS CIYKUT KoMIbioTep. C MOMONIbIO HETO
JIETKO BBINOJIHATE U IIPOBEPATH DJIEKTPOHHBIE TECTHI 110 PA3HBIM TEMaM.

KonnuecTBo U pacmpeneneHre KOHTPOIBHBIX YPOKOB MO TeéMaM yKa3aHbl B TaOJIHUIIE:
(Kpumepuu u HOpMbl OYEeHKU 3HAHULL, YMEHUL U HABbIKO8 00YYAIOWUXCA YKA3AHbL 8 NPUTLONCEHUL)



Tema Kon-Bo Kon-Bo Kon-Bo KOHTpOIBHBIX
71ab0paTOPHBIX PadoT pabor
qacoB
TenoBbie SABICHUS 12 3 2
N3meHeHune arperaTHbIX COCTOSTHHI 11 1 1
BElIeCTBa

DIEeKTPUUYECKHE SIBJICHUS 27 5 1
DIIEeKTPOMAarHUTHBIC SIBJICHUS 7 2 -
CBeTOBBIC SBJICHHS 9 3 1
HroroBoe noBropenue (pe3epBHOE 4 - 1

BpeMs)
Bcero 70 14 6

KOHTpOJIBHO'I/I3MCpI/ITeHBHBIC MaTcpUaJIbl
BBoanas koHTpoJBLHas padora Nel
Bapuant Nel

1. Bona ncnapunace 1 npeBparuiach B nap. Kak mpu 3ToMm U3MEHWIOCH IBUKEHHUE U PACTIONOKEHHUE
MoJIeKy1? VI3MEHUIMCh JIM IPU 3TOM CaMH MOJIEKYJIbI?

2. bop3as pa3BuBaet ckopocTh A0 16 M/c. Kakoit myTb OHa MOXKET MPEOA0IETh 32 5 MUHYT?

3. TommuHa JibJia HAa peKe TaKOBa, YTO OH BelAepxkuBaeT AapiaeHue 40 klla. [Tpoiiner nmu no npay TpakTop
Maccoif 5,4 T, ecIM OH ONTMPAaeTCs Ha TYCEHMIBI 0bIIeH miomanpio 1,5 M2?

Bapuant Ne2

1. ITouemy apoMaT 1yXOB UyBCTBYETCS] HA PaCCTOSIHUU?

2. C Kxakoif CKOpOCTBIO JABHMKETCS KT, €CIIH I MPOXOKICHHUS 3 KM eMy norpebosainock 3 muH 20 c.

3. Ha kaxoii rmyOune naBnenue Bojsl B Mope paBHO 2060 kI1a? IlnmotHOCTH MOpcKO# Boabl 1030 kr/m3

KonTtpouabnas pabora Ne2 «TensioBbie siBJCHUSD»

Bapuant Nel
1. Cranpnas aerans Maccoi 500 r mpu oOpaboTke Harpenach Ha 20 rpajaycoB. UeMy paBHO H3MEHEHHE
BHYTpPEHHEHN SHEPTUU JETAIN?
2. Kakyro Maccy mopoxa HY»KHO CK€4b, YTOOBI IPHU TTOJTHOM €ro cropanuu Beiaenmiock 38 000 kJx
SHEpruu?
3. ONOBSIHHBIN U JIATYHHBIN MIapbl OJMHAKOBOW MAacCChl, B3AThIE IIpH Temrneparype 20 rpaaycoB, OyCTHIIN
B ropsuyto Boay. OIMHAaKOBOE JIM KOJIMYECTBO TEIUIOTHI MTOJIyYaT IIapbl OT BOABI IIPU HarpeBaHUU?
4. Ha CcKOJIBKO TpalyCOB U3MEHUTCS TeMIepaTypa Boabl Maccoit 20 Kr, eciii el mepeaaTh BCIO SHEPIHIo,
BBIJICJIMBIIYIOCS TIPU cropanuu 6ensuna 20 r?
Bapunant Ne2
1. Onpenenurte Maccy cepeOpsHOM JOKKH, ecin A u3MeHeHus e€ temneparypsl ot 20 1o 40 rpaaycos
Tpedyercst 250 JIx sHEpruu.
2. Kakoe KOJIMYEeCTBO TEIUIOTHI BBIACIUTCS MPH MOJTHOM cropanuu Topda maccoit 200 r?
3. CTaJIbHYIO U CBUHIIOBYIO THPH MAaccoil Mo | Kr mporpenu B KUIAIIEH BOJIE, @ 3aT€M ITOCTaBUJIN Ha JIE].
ITon xakoif U3 rups pactaer OoJblIe JIbja?
4. Kakyro Maccy KepocruHa HY»KHO CXeUb, YTOObI OTYYUIIOCH CTOJIBKO K€ DHEPTHH, CKOJIBKO €€
BBIJIETISIETCS IIPU TIOJTHOM CrOpaHUM KaMeHHOro yriis Maccoit 500 r?

Kontpoabsnas padora Ne3 «3MeHeHHMe arperaTHbIX COCTOSIHM BelleCTBa)



(98]

Bapuanr 1

. Kakoe xonudecTBO TemaoThl HEOOXOMMO JUTs TUIABJICHUSI METHOM 3aroToBKu Maccoit 100r, B3sToM npu

temneparype 1075°C?

. [Ipu xunenun Bob1 ObLI0 3aTpaueHo 690 kI snepruu. Haitaure Maccy ncnapuBiieics BOJIbI.
. Ha pucynke npuBenieH rpaduk W3MEHEHHUS TEMIIEPATyPhl BOABI B 3aBUCUMOCTH OT BPEMEHU

HarpeBaHus. Kakum mporieccaM cooTBETCTBYIOT y4acTku rpaduka AB, BC u C1?

. /IBa nunuHApa OJUHAKOBOM MAacChl: OJMH U3 YyI'yHa, APYrOM — U3 MEJY, HAarpeiau 10 OJMHAKOBOMU

TeMIepaTypbl ¥ HocTaBwiIn Ha JA€1. [loa KakuM HUIIMHAPOM paciuiaBuTcs Oosble baa? OTBeT
HOSICHUTE.
Bapuanr 2

. Kakoe xonu4ecTBO TEmIoThl HEOOXOAMMO JIS IPEBpaIlieHus B map BoAbl Maccoi 200r, B3ATOM npH

temneparype 50°C?

. Ompenenute Maccy MeTHOTO OpycKa, €Cliv JJisl ero IuiaBieHus: Heooxoaumo 42 k/[x sHeprumu.
. Ha pucynke npuBenieH rpaduk W3MEHEHUS TEMIIEPATYPhl ATIOMUHUS B 3aBUCUMOCTH OT BPEMEHHU

HarpeBaHus. KakuMm mporieccaMm cooTBETCTBYIOT y4yacTku rpaduka AB, BC u C1?

. MC[[HBII\/JI n CBPIHIIOBBIﬁ KY6I/IKI/I OHHHaKOBOﬁ MacCChbl OITYCTUJIM B KUIIATOK , @ 3aTEM BBIHYJIM U3 HCTO U

MOMeCTUJIN Ha cioi napaduna. [lox kakum KyOrMKOM pacruiaButcs 6ombiie napapuna? OTBeT
MOSICHUTE.

KounrpoabHnas padora Ned «diekTpudeckue siBJIeHUSD)

Bapuant Nel

. Cuna toka B CIIUPAJIN SJICKTPUYCCKOT'O KUITATHUIIbHUKA 4 A. OHpe,Z[eJII/ITC COIIPOTUBJICHHUC CIIUpPAJIA,

€CJIM HaNpsDKEHHE Ha KiIeMMax KUsTuibHuka 220 B.

. PeBI/ICTOpLI, COIIPOTUBJICHHUA KOTOPLIX 300mu 50 OM, COCANHCHBI ITOCIICAOBATCIBHO U ITOAKIIFOYCHEBI K

Oarapeiike. Hanpsbxenue Ha nepBoM pesuctope 3 B. Haiinure HanpskeHue Ha BTOPOM pe3ucTtope?

. Kakum conporuBienrem obnanaer sammna MomHocThio 40 BT, paboTatomas o Hanpsokenuem 220 B?
. OnpeenuTe HANpsKEHHE HA KOHIAX MPOBOIHUKA, YAETbHOE COMPOTHBIEHHE KoToporo 0,4 OM*MM2/M,

ecny ero ajavHa 6 M, mionaaes nonepeyHoro ceuenus 0,08 MM, a cii1a Toka B HeM 0,6 A.

. Ha‘IepTI/ITG CXEMY LECIIH, COCTOAUIYIO M3 IMOCJIICA0BATCIbHO COCAMHCHHBIX NCTOYHUKOB TOKA, JIAMIIbL

HaKaJIMBaHUs, IBYX PE3UCTOPOB M Kito4a. Kak BKIIIOUHUTH B 3Ty LIENb BOJIBTMETP, UTOO U3MEPUTD
HanpspKeHUe Ha jamne?
Bapuant Ne2

. Onpenenure, Kakoe HYHO MPHJIOKUTh HAIPSDKEHUE K IPOBOAHUKY corpoTuiieHueM 0,25 Om, yToObl

B IIPOBOAHMKE Oblna cuiia Toka 30 A.

. DIekTpuueckas TmTka conpoTuBieHneM 40 OM u nammna HakaauBaHus conpoTuBieHueM 400 Om

COCAMHCHBI ITOCIICAOBATCIIBHO U BKITOYCHDBI B IICTIb C HAIIPSIXKCHUCM 220 B. OHpe,[[eJ'II/ITe CHUIIy TOKa B
OCIIH.

. Cuiia TOKa B cliipaliu 3JIEKTPOKUISATHIBHAKA MOIIHOCTBIO 600 BT — 5 A. Onpenenure conpoTuBiIeHUE

CIUpAJIH.

. OHpeI[eJ'II/ITe CUJIy TOKa CHUJIy TOKa B IIPOBOAHUKE JUTMHOM 125M u IJI0HIaAbI0 TOMIEPCUYHOTO CCUCHUS

10 M2, ecnin HampskeHHe Ha 3axuMax 80 B, a y/ensHOe cOnpoTHBIEHHE MaTepHana, i3 KOTOPOTo
M3TOTOBJIEH MPOBOAHMK, cocTaiser 0,4 Om*mm?m.

. Haueptute cxemy 3JI€KTpUUYECKON 1IENHU, COCTOSIIEN U3 UICTOYHUKA TOKA, K04, JIEKTPUIECKOU

JIaMIIbl U1 ABYX AapaJJICIIbHO COCANHCHHBIX PE3UCTOPOB. Kak BKIIOYUTE aMIIepMCTp, YTOOBI HU3MCPUTDH
CUI1y TOKa B I_ICHI/I?

HCI[&FOFH‘IGCKI/IG TCXHOJIOTHH, CPCACTBA O6V‘—IGHI/I}I

[IpenycmarpuBaeTcsi IpUMEHEHUE CICAYIOMIUX MEXHOI02UL 0OVHEeHUsL:
1. UTPOBBIE TEXHOJIOTUH

AIIEMEHTHI TPOOIEMHOTO O0yUeHUS

TEXHOJIOTHH YPOBHEBOH auddepeHimanum
3I0pOBbecOeperamIre TeXHOIOTHH

HKT

ok~ wn



Heobxooumvle cpeocmea obyuenus:
CJIOBO YYUTENs], yUeOHUKH, yueOHbIe TOCOOUS, XPEeCTOMATHH, CIIPABOYHUKH U T.IL.;
pa3IaToYHbIC U JUIAKTUYECKUE MaTEPUAITbI,
TEXHUYECKHE CpeicTBA 00ydeHus (YCTPONCTBA U TOCOOUS K HUM);
buznvecKue mpuoOpsI U T.1.
CpenctBa 00y4eHHs pa3MEIAOTCs B IIKOIHHOM (PU3HUECKOM KaOWHETE.

VY4ebHO-TeMATUYECKHI TIJIaH

Tema KouunyecTBo 4yacoB
TeroBbIe SBICHUS 12
N3meHeHue arperaTHbIX COCTOSTHUM BEIleCcTBa 11
DNEeKTPUUYECKUE SIBICHUS 27
DNEeKTPOMAarHUTHbIE SIBICHUS 7
CBeToBbI€ ABICHUS 9
HToroBoe noBTOpeHHE (PE3EPBHOE BPEMSI) 4
Bcero 70

Cozeprxkadue mporpaMMbl YI9eOHOTro peamera (70 4acos)

TensioBble siBjieHusi (12 yacon)

TennoBoe aemxkenue. Tepmomerp. CBsI3b TEeMIEpaTyphl CO CPEIHEN CKOPOCTHIO IBUKEHUS €TO
MoneKkyn. BHyTpeHHss sHeprus. J[Ba cnocoba u3MeHeHHs BHYTPEHHEH dHepTruH: Terionepenada u
pabota. Buasl Terutonepenaun. KonnyecTBo TemioTel. Y aenbHas TEMIIOEMKOCTh BEIIECTBA. Y IeTbHAS
TEIJIOTa CTOPAHUS TOIJIMBA. 3AKOH COXPAHEHUs SHEPTUU B MEXaHUYECKHUX U TEIUIOBBIX MPOLECccax.

Hemoncmpavuu.

H3menenue OHEPIHUU TCJia IpU COBCPIICHNUN pa60TBI. KOHBCKLII/IH B XXUJAKOCTH. Termonepeﬂaqa
MMyTEM U3JTYUCHUA. CpaBHeHI/Ie YACIBbHBIX TCIIOEMKOCTEH Ppa3JIMYHBIX BEIICCTB.

Jlabopamophuvie pabombol.

Nel. UccnenoBanue n3aMEHEHHUS CO BPEMEHEM TEMIIEPATYPBI OCTHIBAKOLIEH BOBI.
Ne2. CpaBHeHUE KOJIMYECTB TEIJIOTHI IPY CMEIIMBAHNUU BOJBI Pa3HON TEMIIEPATYPBHI.
No3. M3mepeHue yaeapHON TeMIOEMKOCTH TBEPIOTO Tela.

H3meHneHne arperaTHbIX cOCTOsIHUI BemecTBa (11 yacos)

ArperatHble COCTOsIHUS BellecTBa. [li1aBiieHne u oTBepaeBanue Ten. TeMiieparypa IUIaBICHHUs.
VY nenbHas Teruora muasieHus. Mcnapenue n konaeHcanus. Haceimensslil nmap. OTHOCUTENNbHAS
BIIQXKHOCTh BO3/yXa U ee u3Mepenue. Ilcuxpomerp. Kunenne. 3aBUCHMOCTE TEMITEpaTypbl KUIIEHUS OT
naBiieHus. Y AenbpHas Teriora napoodpasobanus. OObsICHEHUE U3MEHEHHsSI arperaTHbIX COCTOSIHUNA Ha
OCHOBE MOJIEKYJISIPHO-KUHETHUECKUX MpezcTaBieHui. [[peoOpa3zoBaHus 3HEPTUH B TEIUIOBBIX
nBuratensx. Jlpuratens BHyTpeHHero cropanus. [laposas typouna. Xoxoaunsauk. KI1/] reroBoro
JBUTATENs. DKOJIOrHUecKrue MpoOIeMbl HCIIOIb30BaHUS TETIJIOBBIX MAIINH.

Hemoncmpauuu.

SIBnenue ucnapenus. Kunenue Boapl. 3aBUCUMOCTb TEMIEPATYPhI KUIEHUSI OT 1aBICHUSI.
[lnaBnenue n kpucTamuM3anus BeuecTs. M3mepeHne BIaXHOCTH BO3AyXa IICUXPOMETPOM. Y CTPOMCTBO
YETBIPEXTAKTHOTO JIBUTATENS] BHYTPEHHETO CTOpaHUs. Y CTPOHCTBO MapOBOW TYpOUHBI.



Jlabopamopnas paboma.

No4. 3mepeHne OTHOCUTENBHOM BIaKHOCTH BO3/yXa.
DuekTpuueckue sipjaeHusi (27 yacoB)

Onextpuzanys Ten. J[Ba poaa snekrpuueckux 3apsoB. [IpoBoiHIKY, HENPOBOIHUKU
(IMANIEKTPUKH) U MOJIYIPOBOAHUKYU. B3anMonelicTBre 3apsKeHHBIX Te. DIEKTPUUECKOe 1oJIe. 3aKOH
COXPaHEHMsI AEKTPUUECKOTO 3apsia. JleInMocTh 3JeKTpUdYecKoro 3apaaa. 1aekTpoH. CTpoeHne aTOMOB.

OnexTpuueckuid Tok. ['aJlbBaHUUECKUE JIEMEHTBI U aKKYMYJIATOPHL. JleCTBUS 3JIEKTPUUECKOTO
ToKa. HanpasieHue 21eKTpuyecKoro Toka. JJIeKTpUYECKas Uelb. DIEKTPUIECKUI TOK B MeTaJllax.
Hocurenu snexkTpuueckoro Toka B MOIYyIpPOBOAHMKAX, Ia3axX U AeKTpoauTax. [loayrnpoBogHIKOBBIE
npubopsl. Cuiia Toka. AMIepMeTp. DIIeKTpHuecKoe HanpsbkeHue. BonbTMeTp. DiekTpuueckoe
conpotusiieHne. 3akoH OMa Ui y4acTKa 3JIEKTPUYECKOMN LeNH. Y IeTIbHOE DIEKTPUIECKOE
conporusieHue. Peocratsl. [locnenoBaTenbHoe U NapauiebHOE COCIUHEHNS IPOBOIHUKOB.

Pa6ota u momrHocTh ToKa. KomuecTBo TemIoThl, BbiAeNsseMOe IPOBOJHUKOM C TOKOM. Jlammna
HaKaJUBaHUs. DIIEKTPUUYECKHE HarpeBaTeIbHble IPUOOPhI. DiIeKTpudeckuil cueTuuk. Pacuer
AIEKTPOIHEPTHH, TOTPedIIsieMoit anekTporprudopom. Kopotkoe 3ambikanue. [1naBkue npegoxpaHuTenu.

Hemoncmpayuu.

DnexTpuszanys Tel. J[Ba poja sJeKTPUUECKUX 3apsiioB. Y CTPOUCTBO U JIEHCTBUE 3JIEKTPOCKOIIA.
[IpoBogHMKY U U30JATOPBL. DIeKTpU3aLus yepes3 BiausHue. [lepeHoc anekTpuueckoro 3apsjia ¢ 0HOTO
Tena Ha Apyroe. IcTouHUKH MOCTOSHHOTO ToKa. COoCTaBlIeHHE IIEKTPUIECKON ST .

./]a60pam0prle Da60mbl.

Ne5. CHopka 371eKTprUecKoi IenH U U3MEepeHHe CHIIbI TOKa B €€ pa3IMYHbIX y4acTKax.
Ne6. I3Mepenne HanpspKeHUs Ha Pa3IMYHbIX Y4acTKaX JIEKTPUUYECKON LEnu.
Ne7. PerynupoBaHue CUIIbI TOKa PEOCTATOM.

Ne8. MccnenoBanne 3aBUCUMOCTH CHJIbI TOKA B IPOBOJIHUKE OT HAINPSKEHUSI HAa €ro KOHIax mpu
IIOCTOSIHHOM COIIPOTHUBIICHUH. MI3MepeHne COpOTUBIICHUS.

Ne9. 3mepenne paboThl U MOILITHOCTHU AJIEKTPUUYECKOTO TOKA B JIAMIIE.
DJIeKTpOMarHuTHbIe siBjieHusi (7 4acoB)

MarnuTHO€e noJjie ToKa. DJIEKTPOMArHUTHI U UX NpuMeHeHue. [locTossHabie MarHuThl. MarHuTHoe
none 3emian. MarautHsle Oypu. JlelicTBUE MarHUTHOTO TOJISl Ha MMPOBOJHUK C TOKOM. DJIEKTPOABUTATENb.
JunaMuk 1 MUKpOGOH.

Jemoncmpayuu.

OmnsiT Opcrena. [punnun aeiicTBust MUKpOpOHA U TPOMKOTOBOPUTEISL.

Jlabopamopuwvie pabomui.

Nel0. COopka 21eKTpOMarHuTa U UCIIBITAHUE €TO JICHUCTBUSL.
Nell. M3yuenue 3neKTpUUECKOTO ABUTATENsI TOCTOSTHHOTO TOKA (Ha MOJIEINN).
CaeroBble siBjieHus (9 yacoB)

Ucrounuku cBera. [IpsiMonrHeiiHOEe paclipocTpaHEHHUE CBETA B OJHOPOAHOM cpene. OTpakeHue
cBera. 3akoH oTpaxkeHus. [limockoe 3epkaio. [Ipenomnenue cera. JInnza. DokycHOE paccTosiHUE U
ontuueckas cuia JuH3bL. [locTpoenne nzodpaxenuii B muH3ax. ['11a3 kak ontudeckas cucrema. Jledextor
3penus. Onruueckrue npuOopsI.

Hemoncmpauuu.

Ucrtounuku cBera. [IpsMonnHeliHoe pacipocTpaHEHHE CBETA. 3aKOH OTPaKEHHUsI CBETA.
N3obpakenue B ruiockoM 3epkaine. [Ipenomnenue ceta. Xo/ yueil B coOuparomiei u paccenBaromei
nuH3ax. [lomydeHune n3o0pakeHnii ¢ TOMOIIbIO JIMH3. [IpuHIMT 1eWCTBHS MPOSKIITMOHHOTO aIapara.
Monens rnasa.



Jlabopamopuwvie pabomui.

Nel2. UccnenoBanne 3aBUCHMMOCTH yIJla OTPAKEHUS OT yrjla MaJeHHs CBETA.
Nel3. MccnenoBanne 3aBUCUMOCTH YIJla IIPEJIOMIIEHUS OT yIJla aJeHMsI CBETA.
Nel4. U3mepenne GoKyCHOTO pacCTOSTHUS cOOMparoiei TnH3bl. [TomydeHne n300pakeHUi.

HroroBoe noBropenue (pesepBHoe Bpemsi) (4 uaca)

Pacnpenenenue 4acoB 110 TeMaM IIOJIHOCTBIO COOTBETCTBYET aBTOPCKOM IPOrpaMMe.

TDC6OBaHI/I$I K YPOBHIO INIOATOTOBKH YYAIITUXCS

YuyeHuK J0/IKEH 3HATL/MIOHMMATh:

o Cmbicn nouamuii: GU3UYECKOEe SBICHUE, (PU3NUECKUI 3aKOH, B3aHUMOJICUCTBHE,
IIEKTPUIECKOE T0JIe, MATHUTHOE TIOJIE, aTOM.

o  Cmbicn huzuueckux éenuyun: BHYTPEHHSS YHEPIHsl, TeMIepaTypa, KOJIMYECTBO TEIUIOTHI,
ylaenbHas  TEIIOEMKOCTb, BIQXKHOCTh  BO3AyXa, OJJIGKTPUYECKUH  3apsii, Cuia
JIEKTPUYIECKOTO TOKA, OSJCKTPHUECKOE HANPSDKEHUE, JJIEKTPUIECKOE CONMPOTUBIICHUE,
paboTa U MOIIHOCTH IEKTPHUUECKOT0 TOKa, (POKYCHOE PacCTOSTHUE TUH3HI.

o Cmbicn puzuueckux 3aK0H08: COXPAHCHUS SHEPTUHU B TEILIOBBIX MPOIECCaX, COXPAHCHHS
aJIeKTpUYecKoro 3apsmaa, Oma juis ydactka 1enu, Jbxoyns — JleHna, mpsMOJIMHEHHOTO
pacmpoCcTpaHEHHs CBETA, OTPAKECHHSI U MIPEIIOMIICHHUS CBETA.

YMmerh:

eOnucvieams u 00vACHAMb PuU3UYEeCKUe A61€HUA: TEIIONPOBOJHOCTh, KOHBEKIMIO,
U3Ny4eHue, UCIlapeHne, KOHACHCAllNIo, KUIIeHUEe, TaBieHne. Kpucrannu3zamnuto,
ANEKTPHU3AIHIO, B3aUMOJICHCTBHE DIIEKTPUIECKHX 3apsI0B,, B3aNMOICHCTBIE MarHUTOB,
JefCTBIE MAarHUTHOTO TOJISl HA TIPOBOJIHUK C TOKOM, TETNIOBOE JICHCTBHE TOKA,
OTpakeHHe, IPEJIOMIICHUE CBETa

elcnonvzoeams Quzuueckue npudopvl u usmMepumenbHvle UHCMPYMEHmbl 0N
uzmepeHus (puuueckux éeUYUH: TEMIEPATYPhl, BIAXKHOCTH BO3AyXa, CUIIBI TOKA ,
HANPSDKEHUs, COTPOTUBIICHHUS, paOOThI U MOIITHOCTHU AJIEKTPUIECKOTO TOKA.

e/Ipeocmasnams pe3yromamol UIMEPEHUIL C NOMOU4LIO CPAPUKOB U GbIAGNAMb HA IMOTL
OCHOGe IMnupuYecKue 3a6UCUMocmu: TEMIEPaTypbl OCTHIBAIOILETO Tejla OT BpEMEHH,
CHWJIBI TOKA OT HAINPSKCHUSI HAa yYaCTKe IEMH, yIriia OTPaKEHUs OT yria MajaeHus, yria
MPETOMJICHUS OT yIJia MaJeHUs.

e Buipasicams pezynvmamol uzmepenuil u pacuemos ¢ eounuyax CH



oJIpusooums npumepvl NPAKMUUECKO20 UCRONB308AHUA PUUYECKUX 3HAHUIL O
TCIIJIOBBIX, SJICKTPOMArHUTHBIX ABJICHUAX

eOcywiecmenams camocmoamenbHolii ROUCK UHGOpMAUUU SCTECTBEHHOHAYYHOTO
COJIEpKaHHs C UCIIOJIb30BAHUEM PA3JIMYHBIX HCTOYHHKOB U €¢ 00paboTKy U
IpeJCTaBICHNE B Pa3HBIX POpMax (CIOBECHO, rpaduIecKu, CXeMaTHYHO. . ..)

elcnonv3oeams npuodpemennvle 3HAHUA U YMEHUA 8 ROGCEOHEBHOU HCUZHU JUTS
obecriedeHust 0€30MaCHOCTH B MTPOLIECCE UCIIOIB30BAHMUS TPAHCIIOPTHBIX CPEICTB,
AIIEKTPOOBITOBBIX MTPUOOPOB, MIEKTPOHHON TEXHUKHU; KOHTPOJISI 32 HCIIPABHOCTHIO
ANEKTPOIPOBOJIKH.

[lepeueHb yueOHO-METOANUYECKUX CPEACTB OOVUEHUS

OcHoBHasi JMTepaTypa:

1. Tlepwimkun A. B. ®usuka. 8 ki.: Yueb. misa obmieobpazosar yue. 3aBeaenuit. M.: JIpoga, 2008

2. T'yrauk E. M. ®wusuka. 8 kin.: Tematudyeckoe W MOypoUYHOE IUIAaHUPOBaHUE K yd4eOHUKY A. B.
[Teppikuna «®uszuka. 8 xknace» / E. M. I'yrauk, E. B. PeibakoBa. Ilox pea. E. M. I'ytHuk. — M.:
Hpoda, 2002. — 96 c. u.

3. Kabapaun O. @., OpnoB B. A. ®usuka. Tectsl. 7-9 knaccel.: Y4eOH.-meTof. mocobue. — M.:
Hpoda, 2000. — 96 c. u.

4. Jlykamuk B. U. CoopHuk 3anau no ¢pusuke: Yued nocodue Juist yuamuxcs 7-9 k1. cpes. mK. —
M.: [Ipocsenienue, 2007.

5. Munsbkosa P. /. Tematnueckoe u noypousoe nianupoBanue no gusuke: 8-it Kun.: K yueOnuky A.
B. Tlepbimkuna «®uzuka. 8 kimace»/ P. JI. MunskoBa, E. H. Tlananoru. — M.: Dx3amen, 2003.
127 c. ni.

Jlono/IHUTeIbHAS JIUTepaTypa

1. JwupakTtudeckue kapTouku-3aganus M. A. Ymakosoii, K. M. YiiakoBa, 1uakTudecKkue
maTepuaisl o pusuke (A. E. Mapown, E. A. Mapon)

Tectel (H K. Xannanos, T. A. Xannanosa)

3. Jlykammwmk B. Y. ®usnueckas onmummnuana B 6-7 kiaccax cpeaHeit mkoisl: [Tocooue utst yaamuxcst.

N

st peaniuzanuu yuyeOHOro npouecca Heo0XoAUMbI TeXHHYECKHE CpeicTBa
KOMNbIOMep, My1bMUMeOULHbll NPOEKMOP, NPOEKYUOHHbIL IKPAH.

Hudpossie O0pasoBarenbHbie Pecypcebl
Nel Buptyansnas mkona Kupumra u Medoaus «Ypoku Gunkm»
Ne2 «Pusmka, 7-11 knacc OO0 Pu3nNKOH»
Ne3 Bubmmoreka Harmsgabeix mocoduit 1C: O6pa3zoBanue «Pusuka, 7-11 kmace»
Ne4 bubnmoreka 37eKTPOHHBIX HArIAIHBIX mocoouit «Actporomust 10-11 kmaccs»y OO0 dusukoH



JdemMoHCTpauMOHHOE 000PYyA0BaHM e

TenJioBble siBJIeHUs1. U3MeHeHNe arperaTHbIX COCTOSIHUI BelecTBa
1. HaGop ipubopoB AJisi AEMOHCTPALUY BUOB TEIUIONEPEIadun
2. Moaenu KpUCTaINTMYECKUX PEIIETOK

3. Moaemu JIBC, napoBoii TypOHUHBI

4. Kanopumetp, HabOp Tel 115 KaJOPUMETPUUYECKUX padoOT.

5. IlcuxpomeTp, TEpMOMETP, TUTPOMEPT

DJleKTpUYeCKHe SBJIEHUA. JJIEKTPOMATHUTHbIE ABJICHUS

1. Habop npuGopoB [1st AEMOHCTPALIHI 110 3JIEKTPOCTATHKE.

2. HaGop nist u3ydeHust 3aKOHOB MOCTOSIHHOTO TOKa

3. Habop npubopoB /i U3y4eHHUs] MAarHUTHBIX MOJIeH

4. DAEKTPUUYECKUN 3BOHOK

5. DAEKTpOMarHuT pazoopHbIN

CaeToBbl€ sIBJIEHUS

1. HaGop 1o reoMeTpudecKoi ONTHKE

Oo0opynoBanue k J1alOpaTOPHBIM padoTam
Jlaboparopnas padora Nel
((HCCJZ@OO(?GHM@ USMEHEHUsSL CO 6pEeMEHEM nemnepanitypbol OCmeSCliOM/;elZ 600bl)).

OO6opyioBaHME: CTaKaH B BOJOMW, 4aChl, TEPMOMETP

JlaGopaTopnasi padora Ne2
«Cpasnenue Konuuecme meniomol npyu CMeUUBaHUU 600bl PA3HOL MeMNePamypbiy.
OO6opynoBaHue: KaJIOPUMETP, U3MEPUTENbHBIN IUIUHAP, TEPMOMETP, CTAKaH

JlaGopaTopnasi pa6ora Ne3
«H3mepenue yoenvbHOU MenioemKocmu meepoo2o menay.

OO6opyoBaHue: CTakaH ¢ BOJIOM, KAJIOPUMETP, TEPMOMETP, BECHI, TUPU, METAJUIMYECKUN HUIMHJID Ha
HUTH, COCYJ C TOpsYer BOJOM.

JlabopaTopnas padora Ned
«HsmepeHue OMHOCUMENbHOU GIANCHOCIU 603dyxa».

Ob6opynoBanue: 2 TEPMOMETPA, KYCOK MapJiIH, CTAKaH C BOJOM.

JlaGopaTopHas padora Ne5
«Cbopxa 2nexmpuueckoll yenu u usmepeHue CUibl MoKd 8 ee Pa3IutiHblX Y4acmKaxy.

OO06opynoBaHue: UCTOYHUK MMUTAHUS, HU3KOBOJIbTHAS JIaMIIa Ha MOJCTABKe, KITFOY, aMIIEpMeTp,
COCTMHUTENIBHBIC TTPOBO/IA.

JlaGopaTopnas paGora Ne6

«Hsmepeﬁue HanpsstCeHusl Ha pasjiudivlx y4acmrax 3JZ€KmpM’~l€CKOIZ yenuy.

OO6opynoBaHue: UCTOYHUK MMUTAHUS, PE3UCTOPHI, HU3KOBOJIBTHAS JIaMIIa Ha MOJICTaBKe, BOIBTMETP, KIIIOY,
COCTMHUTEIIbHBIC TTPOBO/IA.

JlaGopaTophas paGora Ne/
«Pecynuposanue cuivt moka peocmamomy.

O6opynoBaHue: UCTOYHUK MMUTAHUSA, TIOI3YHKOBBIN peocTaT, aMIIepMeTp, KJIt0Y, COSTUHUTEIbHbIC
IIPOBOJA.




JlaGopaTopHas padora Ne8

«Hccenedosanue 3asucumocmu cuivl mokda 6 npoeodnuke Oom HANPANCEHUS HA €20 KOHYAax npu
NOCMOAHHOM CONPOMUBIEHUU. H3M€p€HU€ COnpomueeHuUs ).

O6ODVZ[OB3HPIC: HCTOYHHUK IIUTaHUA, I/ICCJ'ICI[yeMHﬁ IIPOBOAHUK, aMIIEPMETP, BOJIIBTMETP, PEOCTAT, KJIIHOY,
COCAMHUTCIIBHBIC ITPOBOAA.

JlabopaTopnasi padora Ne9
«H3mepenue pabomvl U MOUWHOCIIU INEKMPUYECKO20 MOKA 6 JIAMNEN.

OO6opynoBaHue: UCTOYHUK IMUTAHUS, aMIIEPMETP, BOJILTMETP, KIt0U, COCAMHUTEIbHBIE TPOBOA,
HU3KOBOJIbTHAS JlamIa Ha nojcraBke. CeKkyHIoMep.

JlabopaTopnasi padora NelO
«Cbopka 21ekmpomazHuma u UCNbIMaHue e2o OeticmseusLy.

OO6opynoBaHue: HCTOYHUK MMUTAHUS, K04, COSTMHUTENIbHbIE POBO/IA, MMOJI3YHKOBLII peocTar, KoMmIac,
JeTanu AJi COOPKHU 3JIEKTPOMAarHuTa.

JlabopaTopnas padora Nell
«H3yl¢eHue AJNEeEKMpPU4eCcKozco osuzamens NOCMOSAHHO20 MOKA (Ha MOOQJZM)».

OO6opynoBaHue: MOJEIB IEKTPOIBUTATENs, ICTOUYHUK MUTAHUS, KIIHOY, COSIUHUTEIbHBIC MPOBO/A.
JlabopaTopnasi paGora Nel?

«Uccneoosanue 3asucumocmu yeaa ompasitcernus om yaeida naoewnus ceemay

O6opynoBanue: HAOOP MO TEOMETPUUECKOI ONITUKE

JlaGopaTopnas pa6ora Nel3
«Hccnedosanue 3a8ucumMocmu y2ia nPeroMiIeHUs om yeana nadeHus ceemay.
Ob6opynoBanue: HabOp MO TEOMETPUUYECKON ONTHKE

JlaGopaTopnas paGora Neld
«H3mepenue ghokycnozo paccmosinus coouparoweti 1unzvl. [lonyuenue uzoopasricenuiiy.

O6ODVI[OBaHI/IeI co61z1pa101ua;1 JINH34, 3KpaH, JiaMIla C KOJIIa4Y9KOM, B KOTOPOM CJi€JIaHa IMPOpE3b,
HU3MCPUTCIIbHAA JICHTA.




