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1. [TlosscHUTE/JIbHAA 3aIUCKa

JononHuTenbHas ~ oOmieoOpa3oBaTelibHasi — oOlepa3BUBaiolias  Mporpamma
“Ilpukiangnas  ¢u3uka” cocTaBiieHa s ydammxcs 8-11 kmaccoB cpemaHei
o0mreo0pa3oBaTeILHON TIIKOJIBI, 3aHUMAIOIINXCS B CHUCTEME JOTOJHUTEIHLHOTO
oOpa3oBanus. Ee OCHOBHBIM HampaBJICHUEM SIBJISICTCS KOMIUICKCHBIM TOAXOM K
MOJTYYEHHUIO 00YYaIOIMMUCS 3HAHUW, HABBIKOB U YMEHUM (B Mpoliecce 3aHATHIl B
TBOPYECKOM 00BEIMHEHNH) Ha 0a3e TEOPETUYECKOTO MaTepuala, paCCMOTPEHHOTO
Ha ypoKax B IIKOJE.

[Iporpamma paccuntana Ha 3 roga oOydenus. HabGop oOyuaromuxcs B
IpynIibl OCHOBBIBAE€TCS HAa >KENaHUW JeTed u ux poauteneil. CocraB Tpynrmbl
noctossHHbIA. KonmuecTBo oOyvaronuxcs B rpymnmnax 12-15 yenosek. KonuuectBo
3aHATAW B Hemeno — 2 dYaca, 3a ydeOHBIM rog — 72. Ilporpamma
npeaycMaTpuBaeT TakKe JOMOJIHUTENbHbIE WHAWBUAYAIbHBIE 3aHATHA C
OOyYarOIIMMUCS, KOTOPBbIE MPEANOoiIaraloT MPAKTUYECKUE 3aHATHS W PEIICHHE
3aJlay, MOJrOTOBKY K Pa3IMYHBIM KOHKYPCAM.

OTIMYUTENHFHOM 0COOCHHOCTRIO BCEH IIpOorpaMMmel ABJIAACTCA:

1. TlpoxokieHHe M3y4yaeMOro Marepuana MPUMEPHO MapalljieIbHO ¢ KypCcoM
GU3MKM B OCHOBHOW IIIKOJIE C COOTBETCTBYIOUIUM IOBTOPEHHEM,
MIPOBEICHUEM CAMOCTOSITEIBHBIX IKCIIEPUMEHTOB, U3TOTOBJICHUEM TTOCOOUI
U MOJeJlel, 3aKpelUieHHeM, pacllupeHueM U YrIyOJeHHueM 3HaHUi
yYalllMXCs, YTO MOBBIMAET 3(PPEKTUBHOCTH OOyYEHHUS U B TBOPYECKOM
OOBEIMHEHUU, U HA YpOKax. Yyamuecs Jydlle MNOHMMAKT MaTepual.
CrnenoBaTelibHO, Y HUX BO3HHMKAET YBEPEHHOCTh B CBOUX CHJIAX U KEJIAHHE
npuoOpeTaTh HOBbIE 3HaHMS. [logBisieTcs olylieHne ycnexa.

2. B mporpammy BHECEH ISl pelieHUs] 0011e00pa30oBaTebHbIX 3a7a4 pas/en C
Ha3BaHUEM BOCIHUTATENIBHOIO XxapakTepa. Ero Ha3HaueHue — NpoBelEeHUE
L[eJICHAITPABJICHHOM 00pa3oBaTeILHO-BOCIIUTATEIILHOM paboThI Cc
ydamuMucsi, popMHUpOBaHUE TBOPUECKON JTUYHOCTH C aKTUBHOM KM3HEHHOMN
MO3UIMEH, 3HAMIIeH CBOM TpaBa U OOS3aHHOCTH, C YBaXCHHEM
OTHOCSIIEHCS K pe3yJibTaram TpyJda APYrux JIIOAEH, U caMoe TJIaBHOE,
HaIleJICHHOW Ha TUIOJOTBOPHYIO paboTy Ha Onaro Haimied cTpaHbl, a HE
MOUCKHU pabOThI 32 TPAHULICH.

3. Yuammecsi MOJDKHBI TOCTENIEHHO HAYYUTBhCS PEKIAMHPOBATH WM CBOU
U3JIeNUsl, WIM MCCIeNoBaTeIbCKUe paboTbl. T. €. MM HYXHO yMEHHUE
BBIJICJISITh TJIaBHBIE U OTJIMUUTENIHbHBIC XapaKTEPUCTUKHU MPOJIYKTa Tpyaa. A
€CJIM 3TO BBIMOJHEHHAs WMHU UCCIeNOoBaTeNbcKkas paboTra, TO B HeH
HEO0OXOIMMO YETKO BUJIETh IIEJIM U 3aJa4M, apTyMEHTHUPOBATh aKTYaJIbHOCTh
Y TIPUBHECTH JIEMEHTHI HOBU3HBI B MPEJICTABICHHYIO TEMY.

4. TlporpaMmma  mpeaycMaTpuBaeT TMOMCK M TOATOTOBKY  OyayIIux
“reHepaTopoB W€’ B MpOLIECCE BBHINMOJIHEHUS TBOPYECKUX 3aJlaHUM,
OJIMMITMAAHBIX 3a7ay, pemeHus 3amad 1o TPU3 (teopum pemieHus



M300peTaTeNbCKUX 3a/ad), a TaK)KE BBITIOJIHEHHE JKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENLCKUX PA0OT, KOTOPBIE HOCAT HE TOJIBKO TEOPETUIECKH, HO U
npukiIagHod  xapakrep. OHa ke  TpeaycMaTpUBAeT  BBIMOJIHEHUE
OKCIIEPUMEHTA U M3TOTOBJIEHHE HEKOTOPBIX MPHUOOPOB M YCTAHOBOK KaK JJIs
€ro TPOBEACHHUS, TaK U ISl IPYTUX LIETICH.

[Tpu oOydeHMHM MO 3TOH TporpaMMe JOCTH)KCHHE BBICOKHX pPE3yJIhTaTOB
BO3MOXXHO HE TOJBKO OTJIMYHUKAMH (KaK B YCJOBHSIX IIKOJIBI), HO W,
MIPOCTO, OYCHH IICJIICYCTPEMJICHHBIMU JIETbMH, YXKE CJCIAaBIIMMH CBOUN
npodheCCUOHANIBHBIN BBIOOD.

]_ICJ'IB IMporpaMmsbl - BOCIIMTAHHC TBOp‘IE?CKOﬁ JIMYHOCTH, CITOCOOHOM K OCBOCHHIO
MePCaIOBLIX TEXHOJOTHUH | CO3JaHHNI0 CBOHX COOCTBEHHBIX pa3pa60TOK, K
BBIABMKCHHUIO HOBBIX I/I,Z[Cﬁ " IIPOCKTOB B obmactu (i)I/IBI/IKI/I.

3amaun:
ObpazosamenvHule:

Pa3BUTHE Y yYAIIUXCsSI CACTEMHOI'O MBIIIJICHHUS,

pa3BUATHE UHTEPECA K IIEKTPOHHOM TEXHUKE U IPOCKTUPOBAHUIO;
3HAKOMCTBO C OCHOBAMH KOHCTPYUPOBAHUS JIEKTPOHHBIX YCTPONCTB;
(opMHUpOBaHKE HABBIKOB pA0OOTHI € JIEKTPOHHBIMU KOMIIOHEHTaMH;
(opMUpOBaHKE HABBIKOB HEOOXOAUMBIX I IPOEKTHOM 1€ATEIbHOCTH.

Paszsusarowue:

YMEHHE IUIaHUPOBaTh pPaldOTy MO peanu3alfil 3ambIciia, NPEABUACTD
pe3ysbTaT U JOCTUTaTh €ro, MpU HEOOXOAUMOCTH BHOCHUTH KOPPEKTHBBI B
NIepBOHAYAIBHBIN 3aMbICET;

pa3BUTHE YMEHHS IUIAaHUPOBATh CBOM JEHCTBHS C Y4€TOM (akTopa
BpPEMEHH, B 00CTaHOBKE C 2JIEMEHTaMH KOHKYPEHIIHH.

pa3BUTHE YMEHHUS BH3YaJbHOTO TPEACTABICHUA HHPOpPMAIMH |
COOCTBEHHBIX MPOEKTOB;

pa3BUTHE  TO3HABAaTEIbHOW  AKTUBHOCTH M CIHOCOOHOCTH K
caMm000pa30BaHUIO.

pa3BUTHE KOHCTPYKTOPCKOI'O, TEXHOJOIMYECKOIO U SKOHOMHYECKOTO
MBIIJICHUS] U COOTBETCTBYIOIINUX CIIOCOOHOCTEHH;

CO3/IaHHE yCIIOBUH ISl pa3BUTHUSI TBOPUYECKUX CIIOCOOHOCTEH 00YyJaromImxcs
C HMCTOJh30BAHUEM MEXIPEAMETHBIX CBsi3el (MHPOpMATHKa, TEXHOJIOTHUSA,
MaTteMmaTuka, pu3nka).

Bocnumamenvnuie:

BOCIIUTAHUE ATUKHU TPYNIIOBOM paObOTHI;
BOCIHUTAHUE OTHOUIEHUM JIEJIOBOTO COTPYAHUYECTBA, B3aUMOYBAKECHUS,

pa3BUTHE OCHOB KOMMYHUKATUBHBIX OTHOLIEHWH BHYTPHU MPOEKTHBIX TPy
U B KOJUIEKTUBE B LIEJIOM;

BOCIIUTAHUE LIEHHOCTHOT'O OTHOLIEHUS K CBOEMY 3/I0POBBIO;
BOCIIMTAHUE POCCHUMCKOM TPaXJAHCKOW HMIACHTUYHOCTH: NATPUOTHU3MA,
T00BU U yBaxeHus: K OTeuecTBy, UyBCTBA OPJIOCTH 3a CBOIO Poauny.



3. Y4eOHO-TeMaTUYECKU IVIaH U CoAeprKaHue 3aHATUM [ roga ooyyeHus

KonnyecTBO Yacos

Ne | Tema
TEOpHs IPaKTUKA | BCETO

1. | ®usnueckre METOAbI U3yUeHUS Npupoabl: | 1 2 3
TEOPETUYECKUM U KCIIEPUMEHTAIbHBIN

2. | Crpoenue BemecTBa. llposiBnenune ero |3 3 6
CBOMCTB B MPUPOJE U TEXHUKE

3. | IlepBonavanbHbIe CBEJCHUS 00 | 2 4 6
JIIEKTPUYECTBE

4. | Mexanuka.  Metoasl  uccienoBaHus | 6 16 22
MEXaHUYECKUX SBIICHUHN

5. | ®usuka BOKpYT HacC 5 20 25

6. | ®opmupoBaHUE JUYHOCTHBIX KayecTB | 2 3) 7
yyanmxcs

7. | 3aKIIOYMTENTHHOE MEpONPUSITHE u| 2 1 3
HOJIFOTOBKA K HEMY:
a) MEpOnpUsITHE,
0) MOAroTOBKA
BCETO: 21 51 72

Tema 1. PdPusnyeckue MeTOAbI H3YYCHHUS IMPHPOIAbI: TEOPETHYECCKHN M
IKCMEPUMEHTAIBHBII (3 4acoB)

N3mepenue duszndeckux BeauduH. OmnpeneneHue MEHbl ACICHUS U TOKa3aHUU
npuOOpoB.  3amojgHeHUWe TaONMll M  TOCTpOEHUE TrpapuKoB. 3HAYEHUE
HKCIIEPUMEHTA JJI PA3BUTHUSI HAYYHBIX TEOPUM U CO3JaHUS HOBBIX TEXHUYECKUX
ycTpoicTB. [IpaBuia TexHuku 6€30MacHOCTH.

Hpakmuqecmte Da60n’Ibl.

1. OnpeneneHuve 1EHBI ICJECHUS PA3IUYHBIX PUOOPOB, CHATHE TTOKA3AHMH.
2. TlocTpoenue rpaukoB 1Mo TAOJIUIHBIM JJAHHBIM.



Tema 2. Ctpoenne BemectBa. IIposiBiienne ero cBoiicTB B IpMpoje U TeXHUKE
(6 yacoB)

ArperatHbie COCTOSIHUS BelecTBa. [IpoYHOCTD, YIIPYrOCTh, TEKY4ECTh, BA3KOCTh
T. 0. Juddy3us u eé ckopocts. MccnemoBanue NpOSBICHUS PACCMOTPEHHBIX
CBOWCTB W sIBJICHUH B Ipupojie U TexHuke. Co3iaHne MaTepralioB ¢ BHIOPaHHBIMH
XapaKTePUCTHKAMHU (M3yICHHE BO3MOXHOCTECH COBPEMEHHBIX TEXHOJIOTHIA).

HDCIKWZU‘I€CKU€ pa60m bl.

1. TlpoBeneHune caMOCTOSTENbHBIX SKCIEPUMEHTOB IO ONPEIEICHUIO CBOMCTB
Pa3JIMUHBIX BEIIECTB KaXKJbIM y4YalllUMCS UHAUBUAYyabHO. (PaccMoTpeTh
TIPUMEPBHI C )KUIKUM, TBEPIBIM U Ta3000pa3HBIM COCTOSTHUSIMU BEIIESCTBA. )

2. Cunpl TPUTSHDKEHUS W OTTaIKUBaHuUA MoJiekyd. (CmaumBanme u
KalWIJISPHOCTh B MPUPOJIE U TEXHUKE).

Hz2omoenenue nocoouul u mooeneu.

Pucynku u mpoctedmve AMHAMUYECKHUE MOJCIH, WIUTIOCTPUPYIOIIUE CTPOCHHUE
BEILIECTBA.

Teopqecme l)a60mbl.

[louemMy BCE BOKPYT Takoe, Kakoe OHO eCTh| 4] ?
Mup rnazamu pusuka [ 5] .

Ponb 3kcniepuMenTa i1 Hayku (Ha mpuMepax).
[Tosma Tuta Jlykpenusa Kapa “O npupone Bemiein”.
Pa6otst M. B. JlIomonocosa B o6mactu MKT.

gk wdE

Tema 3. IlepBoHauabHbIE CBeIeHUs 00 dJIeKTpUIecTBe (6 YacoB)

Onexrpuzanus ten. [IBa poaa 3apanoB. CtpoeHue aroma. InekTpoH. [IpoBoHUKH
U JUANEKTPUKHU. VICTOUHUKH TOKA. DNEKTPUUECKUN TOK. DIEKTPUUECKAS 1.

HDCZKI’I’IL!‘!@CKM@ pa60m bl.

1. Pabora ¢ 37eKTpUueCKUMU KOHCTPYKTOPAMH.

2. VzydeHne mpoCTEHIINX MOHTaXHBIX CXEM.

3. COopka mpOCTEHITUX ANEKTPUUECKUX IENel M3 IIKOJBHBIX Jab0opaTOpHBIX
pruOOpPOB.

TGODV€CKM€ DG6OMbl.

1. OnucaHve UCTOYHHUKOB TOKA.
2. OTKpbITHE AJIEKTPOHA.
3. HaOopbl mpOBOJHUKOB U JUAJIEKTPUKOB.



4. YcrnoBHbIE O0O3HAYEHHS HA DIIEKTPHUYECKHX CXeMax (TaOJHIbl: PUCYHOK
npubopa, Ha3BaHUE, YCIOBHOE 0003HAUCHUE).

Tema 4. Mexanuka. MeToabl HCC/IeI0OBAHUS MeXaHHMYECKHX sIBJIeHHil (22
yaca)

Mexannueckoe nBuxeHue. Tpaekropus u nyts. CkopocTs. UHepuus. Macca u eé
usMmepenue. [lnotnocts BemectBa. Cuna. SBnenue Tsarorenus. Cuiia TSKECTU U
YCKOpPEHHE CBOOOJHOrO MaJieHUs. YCKOpeHHE CBOOOAHOTO MaJleHUs Ha APYTrHX
HeOecHbIX Tenax. Cuiibl yOPYrocTH, JAaBIEHUS, PEAKIHUH OIOpPbl, TPEHUS
(cxonbxkeHue, kaueHue, noko). Bec. Tpenue B mpupojsie U Texnuke. CroxxeHue
CHII.

JlaBnenue TBepAbIX Teil. J(aBlieHHe B )KUIKOCTAX U razax. CooOIaromumecs cocyabl
(mpuMepsl B MPUPOJIE WM TEXHHUKE). ['MapaBiIMuecKkuil mpecc, AOMKpPAT, TOPMO3;
IHEBMAaTH4YECKasi TOpMo3Has cucrtema. [Ipubopel sl u3MepeHHs JaBICHUS:
O0apomeTpsl 1 MaHoMeTphl. Hacockl. YcioBust minaBaHust Ten (3akoH Apxumena).
[InmaBanue cynos. [InmaBanue yenoBeka. Bo3ayxomiaBanue.

[TpocTeie MexaHu3Msbl. VX paboTa U mpuUMeHEHHE. YCIOBHE PaBHOBECHS pblyara.
[IpaBuno MomeHToB Pabora m MomHOCTh. lloTeHIManbHass W KUHETHYECKas
sHepruda. I[lpeBpamienne ogHoro Buga d3Heprun B apyroi. Kosdduuument
IIOJIE3HOIO JeucTBUsA. Vcronb30BaHue DQHEPTUU PEK, BETPA, IPUIIUBOB U T. [I.

Lentp TsxecTn. Buapl paBHOBecHs. Y CTOMYMBOCTD TENA.

Ilpakmuueckue pabomeol.

1. Onpenenenue UEHbl JENEHUS W TPagyHMpOBAHUE WIKaJl JAHUHAMOMETPOB.
BrimosnHeHHEe n3MeEpeHUi.

Onpenenenue CKOPOCTH JBUKYIIUXCS TEN.

N3yyenue KOHCTPYKIIMI MpUOOPOB ISl U3MEPEHUST MACCHI TEII.
Omnpenenenre KO3PpPUIMEHTA TPEHUS ISl pa3IMUHbIX TOBEPXHOCTEH.
N3yyeHnune mpuHIIMIIOB AEHUCTBUN yCTPONCTB pabOTAIONMIUX HA OCHOBE 3aKOHA
[Tackass.

N3yuyenue ycrpoiicTBa mpruOOpPOB 151 U3MEPEHUS JaBICHUS.

7. BrplisicHEeHME yCIIOBUM TUIaBaHUS TeNl. DKCIEPUMEHTHI: 3aBUCUMOCTb OT CHUJIbI
TSYKECTH, ACHCTBYIOIIEN HA TEJO, OT IUIOTHOCTH >KUAKOCTH, B KOTOPYIO
NOTPY’KEH JTAaHHBIN MpeIMET, OT MOrPyKEHHOr0 00BbEMA (TPY30M0IBEMHOCTh
U BOJOU3MENIEHHUE CYI0B). PaccMOTpeHre 3aBUCUMOCTH apXUMET0BOM CUIIbI
OT YCKOpEHHUs CBOOOJHOIO MaJ€HHUs B YCIOBHUSIX JPYTUX IUIAHET
(TeopeTHUecKkue pacueTrbl C  HMCHOJb30BaHUEM  TaOJUIl  YCKOPEHHS
CBOOOJIHOTO TaJICHUA).

Omnpenenenue KIIJI npoctoro mexanusma

Omnpenenenue EHTPa MacC MIOCKON (QUTYPHI.
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10.IIpaBuio0 MOMEHTOB.

11.3aBUCHUMOCTH JaBJIEHUSI TBEPJIOTO Tea OT BEJIUUYHMHBI IEHCTBYIOIIEH CUIIbI U
IJIOIIAH OTOPBI.

12. AtmocdepHoe naBiaeHue (0OHApyKEHUE U U3MEPEHHUE).

13.M3y4yeHue 3aBUCHUMOCTH CHJIbl YNPYrOCTH OT jAedopManuu Tena. 3aKkoH
I'yka.

14.3axkoH coxpaHeHUs MexaHudeckoll nsHepruu. llepexon mNoOTEHIMATBHON
HHEPTrUU B KHHETUYECKYIO U O0OpPaTHO.

H3zeomoenenue nocoouit u mooeneil.

[To Teme “Coobmaromuecss COCyIbl”: BOAOMEPHOE CTEKJIO, COOOIIaronuecs
cocynbl, (hOHTaH, IIIIO3bI, APTE3UAHCKUM KOJOJell, BojaonpoBod U aAp. Ilo teme
“JlaBneHHUE JKUJIKOCTEH M Ta30B”: TUIPABIMYECKUN TOPMO3, THUJpaBIdYECKas
MallliHa, THEeBMAaTWYecKass TOpPMO3Hasi CHUCTEeMa, JaTYMK JaBJICHUS Macjia B
CHUCTEME CMa3Ku aBTomMoOuIen [6], mpocteitmue 0apomerpsl. [1o Teme “/laBneHue
Ten’: KapTe3MaHCKUM BOJOJIAa3, CHJIIOMEpHI, yKa3aTeldb YpOBHS TOIUIMBAa B Oake
apTromoOunss [6], Mozenp TOMIAaBKOBOM KaMepsl (kapOroparop); MmoaOOpKU
PUCYHKOB M WIIIOCTpauuid ¢ wu3o0paxeHueM TexHuku. Ilo teme “IIpoctsie
MEXaHU3MbI’: UCTIOJIb30BAHUE PHIYaroB B MPUPOJIEC U TEXHUKE (PUCYHKHU U MOJIETH,
C Y4eTOM MEXIPEIMETHBIX CBS3CH C HCTOpUEH), OJOKH, BOPOT, HAKJIOHHAS
IJIOCKOCTh, HA0Op WJUIIOCTPUPOBAHHOTO MaTepHaja O MEXaHMYEeCKOH pabore u
MpEBpaIlEHUH SHEPTUU.

Tema 5. @u3nka Bokpyr Hac (25 yacoB)
Pacmupenne (QU3MKO-TEXHHMUECKOTO Kpyrozopa oOydarommxcsi B IIpoliecce
U3ydeHUs: MatepuaioB KHur: “3anumarenbHas ¢uszuka” . W. Ilepenbmana [7],

“Camopenku mkoiapHuKa [ 8], “3aHuMaTebHbIC ONBITHI 110 (u3uke” [9] u ap.

Ilpakmuueckue padbomeol.

1. “®usnueckue 3a0aBbl”’ MO MaTepuanam razersl “Ou3nka’.
2. 3yueHue 3KCIOHATOB, pAHHEE U3TOTOBJICHHBIX APYTUMH 00YYaIOIUMHUCS.

3. JTaGopatopHbie pabOThI IO 3aKPETICHUIO HABBIKOB OOpAIlICHUS C
U3MEPUTETHLHBIMHU PUOOPAMH U IPYTUM 000PYIOBAHUEM:

- oTpeieieHue 00hEMOB;

- I3MEPEHHUE MaCChI;

- I3MEPCHUE CHIT,

- ONpe/IeIICHNE TUIOTHOCTH;

- I3MEPEHUE TUIOTHOCTH JKUJIKOCTEH C TIOMOIIBI0 apEOMETPOB U T. II.



4. PaboTa ¢ 2JIeKTpPOBUKTOPUHAMH, UCTIONB3YS KAPTOYKH, U3TOTOBIICHHEIC
JIPYTUMH ydauumucs (0OMeH).

Hzeomoenenue mooeneit u nocoouil.

Becsl (pa3nuyHbIX KOHCTPYKIMI); CTOJUK JUIsl OIBITOB I10 JABJICHHUIO; UTPYILKH C
U3MEHSIOIIMMCS TIOJIOKEHUEM IIeHTpa Macc; mojenb “MeptBast netis’; GpoHTaH
IO/l JABJICHMEM; JIOJKA, MCIOJB3YIOIIAsl CUIYy YHIPYTrOCTH PE3MHOBOIO IIHYpa;
BOJAsIHAsE TypOMHA; HAcTOJbHAas mapoBas TypOWHA; KaJeWJOCKOI; MPUHLHUI
JEUCTBUS CTPYHHBIX MY3BIKAJIIBHBIX MHCTPYMEHTOB; IPOCTEUIINE AJIEKTPOCKOIIBI;
UTPYIIKA — CBETO(OP; UTPYILIKU IETCKOTO KYKOJIBHOIO T€aTpa ¢ HU3KOBOJIbTHBIMU
JaMnamu; dJeKTpU(UKaAIUs COOCTBEHHBIX WUIPYIIEK; 3JIEKTPUYECKUE BUKTOPUHBI
(KapTOYKM MO pa3IMYHBIM YYE€OHBIM TNpPEAMETaM); 3JIEKTPOMAarHUT M MOJENb
IIOJTbEMHOI'0 KpaHa U T. [I.

Teopueckue pabomot.

1. Mup 6e3 ¢pu3uku, 1py3bsi, 00BICHUTh HUKAK HEJIb3S.

KOMIIEKThI pUCYHKOB C pa3IMYHBIMUA TEXHUYECKUMU ycTporcTtBamu [10] u
UX JTUHAMHAYECKUE MOJEIH.

@u3KKa U )KUBOTHBIA MUP.

®usuka B mupe pacrenun [11].

@u3nKa B UTPYIIKAX.

®du3suka B OBITOBBIX Npudopax [12].

®duszrka u TexHuKa (rmpoctoie mpumepsl) [13].

no

No ko

Tema 6. @PopMupoBaHNe JUYHOCTHBIX KA4eCTB yyamuxcs (/ 4acoB)
WuTennexkTyanbHas cOOCTBEHHOCTh, aBTOPCKHE TpaBa [ 14].

Hcropust HaykM M IUBUIU3AIMS KAaK CYMMapHBIM pe3ylbTaT JeSITeIbHOCTH
OTIICTIbHBIX Y4eHBIX. VcTOpus pa3BUTHS HAyKu M TEXHUKH (OCHOBHBIE ATAaIlbl U
yacTHbIC TpuUMephl). buorpadum ydeHbIX, UCTOPHUS H300PETEHUN U OTKPHITUH
(COOTBETCTBEHHO TEMAaTHUKE BBHIOPAHHOTO /I M3ydeHusl marepuana) [15, 16, 17].
Bxiian B pa3BuTME HAayKM M TEXHHMKH YYEHBIX Hamew crpanbl. JKu3Hp U
NeSATEIbHOCTh YUEHBIX (J11000i 00J1acTH Hayku), Ouorpaduu KOTOPBIX CBSI3AHBI C
PETHOHOM TMPOXKUBAHUSL YYalllUXCA. OJIEMEHThl TaTpuoTU3Ma B Ouorpadusx
yueHbIX. OLIEHKa TaKOTO SIBJICHUS KaK “yT€4YKa MO3TOB’ JJI PA3BUTHUS CTPAHBI.



4. Y4eOHO-TeMaTUYECKUH IJIaH U coJepkaHue 3aHaTuu Il roga

0o0y4yeHUs
Ne | Tema KoJsmnuyecTrBo yacos
TeopeTHY. MNPaKTHY. BCero
Ou3nyeckue METOJbl W3YYEHHUS TPUPOJBI: | 2 1 3

TEOPETUYECKUHN U DKCIIEPUMEHTAJIbHBIN.

TennoBble  sABICHHMS W METOABI WX | 3 6 9
MCCIICJIOBAHUSI.

DJIeKTpUYECKUE SBJICHUSA W MeEToAasl ux 9 9 18
UCCJICIOBAHMUSI.

DJIEKTPOMAarHUTHBIE SIBJICHUS. 9 9 18
Onruxka. 9 9 18
dopMUpoBaHUE  JUYHOCTHBIX  KA4yecTB | 2 1 3
yUaIuxcsl.

3aKIIOUUTEIIbHOE MEPOTIPUSITHE: 2 1 3

a) MEpONPHUATHS,
0) MOJArOTOBKA.
BCETI'O: 35 37 72

Tema 1. PdPusnueckue MeTOAbl H3YYECHUS] NPHUPOJABI: TeOPeTHYECKHH U
IKCIEPUMEHTAIbHBII (3 YacoB)

OnpeneneHue 1eHbl JEJNE€HUMA MW TOKa3aHUM npuOopoB. AOCOIIOTHAs U
OTHOCUTEJbHAS MOTPEITHOCTh. 3HAYEHUE SKCIIEPUMEHTA I Pa3BUTHUSL HAYUHBIX
TEOPUM U CO3HAHUSI HOBBIX TEXHUYECKUX YyCTpoucTB. I[lpaBuiia TeXHUKH
0e3omnacHocTH (pu paboTe € IIAEKTPUUECTBOM, IIPHU UCIIOJIB30BAHUU MASTIBHUKOB U

T.J1.).

Ilpaxkmuueckue paﬁom bl

1. Onpenenenvie MeHbI ACICHUS Pa3IUYHBIX TPUOOPOB, CHATHE TTOKA3aHUM.

2. OnpeniesieHUe MOrpeNIHOCTEN U3MEPEHUI.
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Tema 2. TenjioBble siBJIeHUSI U MeTOAbI UX HccaeqoBaHuda (9 yacoB).

TermnoBoe pacCliupCcHuc TCII. Hcnonp30oBaHuEe TEILIOBOTO paCclIupCHUA TCJI B
TCXHHUKC. 3aHlI/ITa OT HCTO B PA3JIMYHBIX TCXHUYCCKHUX YCTpOﬁCTBaX, COOPYIKCHHAX
" T.II.

CriocoObl M3MEHEHMs] BHYTPEHHEW DSHEpPrUdM Te: COBEpIICHHE pabdoThl H
terionepenavya. Vcropuss »Toro Bompoca (HarpeBaHue CTBOJIOB MYIIEK MpU
CBEpJICHMM W T.1.). Buabl Termionepegaud — TEMJIONPOBOJHOCTh, KOHBEKIUS U
u3inydyeHue. Ternmonepenadya B MpUposie W TEXHUKE. VCMOIb30BaHME TEIMIOBOTO
pacuiMpeHusi B AaTYMKax TeMmnepaTrypbl U np. KoamdyecTBO TemnoThl. YenbHas
TEIUIOEMKOCTh. DHEPIUsl TOIUIMBA. YJI€JIbHAS TEIUIOTA CIOPAHUs TOIUIMBA. 3aKOH
COXpaHEHUS U MPEBPALLEHUS SHEPTUH B MEXaHUYECKHUX U TEIUIOBBIX MPOLECCaX.

ArperatHbie COCTOSIHMSI BemiecTBa. llepexon BEmECTB M3 OJHOTO COCTOSHUSL B
apyroe. YnaenbHas TEIUIOTa IUIABJIEHUS W ylelbHas TEIUloTa MapooOpa30BaHUA.
TermoBble siBIIeHUS B NpHUpojAe M TexHuke. Pabora raza u mapa. TemioBbie
JIBUTaTenu. /{BUraTenb BHYTPEHHErO Cropanus. POTOPHO-TIOPIIHEBOUW IBUIATENb
Bankens. [Juzenb. IlapoBas u ra3oBas TypOuHbl. [Ipumenenue wux B
aBTOMOOUJIECTpOeHUU [4], B MPOMBIIUIEHHOCTH W mp. HeoOwbuHble aBUTATENH
(cpaBHEHHE TPUHIUIIOB JEUCTBUSL C YK€  XOpOIIO  pa3pabOTaHHBIMU
KOHCTPYKITUSIMU ). [IepcniekTuBsI CO3/1aHus HOBBIX JIBUTATENIEH,
YCOBEPIICHCTBOBAHUS IPEXKHUX WU 3aMEHbl HCIOJIB3YEMOTO Uil HUX TOIJIMBA.
KIIJI TerioBoro ABUraTens U MyTH €roO MOBBIIEHUS.

Oco0OEeHHOCTH TEIJIOBOTO PACHIMPEHUS BOJIbI, TPOSIBICHHUE 3TOTO B IPUPOJIC U YUET
B TEXHHUKE (CHCTeMa OXJaXJECHUS aBTOMOOWJSA U T.1.). [lapoBoit WM BO3MyIIHBIN
KJIallaH CUCTEMBbI OXJIAKEHUS. TepMOMETPHI: KUIKOCTHBIN 1 ra3oBbii. [Ipubdopbl
JUJISI U3MEPEHUS BIAXKHOCTH.

Ilpakmuueckue pabomot

1. Onpenenenue yJUIMHEHUS TeNa B MIPOLIECCE TEIJIOBOTO PACILIUPEHMSL.

2. N3yuenue pabOThI 1aTynKa TeMIIEpaTypbl Ha OMMETAIIIMYECKOM MIacCTUHE.

3. IIpuMeHeHue TerI0BOr0 pacIIMPEHUsT TBEPABIX TEI, KUIKOCTEH U Ta30B s
pEerucTpalui U3MEHEHHS TeMIepaTypbl. AHaIU3 U 0000IIeHNEe BO3ZMOMXKHBIX
BAPUAHTOB KOHCTPYKLH [5].

4. Pemienue 3amay Mo TeMe C UCIOJIb30BaHUEM KHUTH “@Du3nka B pUCYHKax’
[6] u T.. CocTaBneHue cBoux 3anad. 3agauu TPU3 [7, &, 9].

5. IlocTpoenue rpaduka 3aBUCMMOCTH TEMIIEpaTypbl Tela OT BPEMEHHU MpuU
IUIaBJICHUM M OTBEPACBAHUM KpHUCTainyeckoro Ttena. CpaBHEHUE C
aMOpGHBIMU TEJIAMH.

6. M3ydenue cTpoeHUs KPUCTAVIOB U UX BhIpAIlUBAHUE.

HabGnrogenue 3a mpoiieccoM KUIEHUSI U TEMIEPATYpPOl KUTIEHUS KUIKOCTH

(H,0). Kunenue npu NOHM>KEHHOM JIaBJICHUU.

~
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8. U3yuenne Ha JAEWUCTBYIOIIMX MoJensx mnpuHuunoB aeicteus: [IBC,
apoBOTO JABUraTesis, TypouH. MzydueHnne ocoOEHHOCTEN UX U3rOTOBIICHUS.

9. CHsATHE XapaKTEPUCTUKHU ra30BOTO 1aTYMKa TEMIIEPATYPHI.

10.IIpubopel 11  u3MepeHus BiaXHOCTU. llcuxpomerp, THUIPOMETPBHI.
Tabmup.

H3zeomoenenue nocoouit u mooenei

Mopenu naTYMKOB M yKaszaTeled C MCIOJb30BaHUEM OMMETAUIMUYECKUX IIJIACTHH,
MOJIeJIb CHUCTEMBl OTOIUICHHWS, TEPMOCHI, MOJENb II€YHOW TSITH, MOJIEIIb
“KonBekmus”, HaOOpHI BEHIECTB € ILJIOXOW TEIJIOMPOBOIHOCTHIO, KOMILIEKTHI
PHUCYHKOB-33Jlad II0 TeMe, MOJieldb IapoBOW TypOuHBI, MoAenb: “IlpuHummn
neiicteus JIBC”, Moaens pOTOPHO-TIOPIIHEBOTO ABUTATENS, POTOPHO-JIONACTHOTO,
Mepxkepa u 1.1m. [Icuxpomerp ABrycta. Kommmiekt “Croco0Onl Terionepenadn B
npupone u TexHuke’. KoMIuiekT “YpuenbHas TENIOEMKOCTb, yJIEJIbHAs TEIUIOTa
IJIaBJICHUSI, YIeIbHas TeIIoTa mapooOpa3oBaHus’ .

Temot uccaredosamerbckux paoom

1. 3akoH coxpaHEHHUs U MPEBPAICHUS YHEPTUU B MEXAHWYECKUX U TEIUIOBBIX

nporeccax, HCTOPHSI €T0 OTKPBITHSI.

JIBC. HeoObI4HbIE KOHCTPYKIUH.

3. latumkn W ykaszaTrequ C OWMETAIUIMYECKUMHU IUIacTHHAMH (o0sactu

NPUMEHEHUS).

CucTtemMbl OXJaXISHUS ABUTaTENel (KUIKOCTHASI U BO3TYIITHAS ).

5. OcoGeHHOCTH (H3MYECKUX XapaKTepHCTHK Boabl (mHTepBanx or 0 — 4 °C,
3aMep3aHue, pa3M4yHble TUIBl JIbJa; OCOOEHHOCTH, IO3BOJISIOLINE
CYIIIECTBOBATH JKU3HU HA TUTAHETE; BOJIa HA JPYTUX IUIAHETaX U CIYyTHUKAaX B
ComHeuyHol cucreme).

6. Jlex w3 BOABI, YIIIEKUCIIOTO Ta3a | JIp. HA MJIaHETaX U CIIyTHUKAX TUTAHET.

DkoJioruyeckue MmpoOaeMbl, CBSI3aHHbIE ¢ Pa0OTOM TEIJIOBBIX JBUTATENEH U

T.JI.

8. Ilpumenenne m3MeHeHUs PU3NIECKUX CBOMCTB BEIIECTBA MPH MEPEXOJE B
Jpyroe arperaTHoe COCTOSHUE B TEXHHUKE (METAUTYypTUs, KpPUOTEHHOE
o0opyiI0BaHUE U T.1.).

9. Pabounii ukin apurarens u KIT/I.

N

B

~

Tema 3. DiieKkTpUYecKHUe sIBJEHUS M MeTObI MX HcciaenoBanus (18 yacos)

OJIeKTpU3alMs TeJ, Ba PoJa 3apsioB, UX B3aUMOJACHCTBHE. DIEKTPOCKOIBI U
anekTpoMeTprl. CTpoeHue atomMa. DJIEKTPOH. [I[pOBOJHUKYN AIEKTPUUYECKOTO TOKA.
JIM3JIeKTpUKY 1 TOIyITPpOBOAHUKHA. KOHIEHCATOPBI.

DnekTpuueckui TOK. MCTOYHMKM ToOKa. OJeKkTpuyeckas 1enb. JlehcTBus
AJEKTPUYECKOTO TOKA. DJIEKTPUUYECKUN TOK B METaJIJIaX, pacTBOPax AJIEKTPOJIUTOB,
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B noiynpoBogHukax. CoelWHEHHE  NPOBOJHUKOB  (MOCIEAOBATENBHOE,
napajuleIbHOE,  CMEIIaHHOe).  l'adbBaHOMETp,  aMIEpMETp,  BOJBTMETP,
MYJIBTUMETp, peocTaTsl. OcBeTUTENbHASA CeTh. CXEMBI Pa3JIMYHBIX JICKTPUUYECKHUX
YCTPOMCTB (B OBITY, B MPOMBIIUIEHHOCTH, HA aBTOMOOWJIE, UTPYILIKAaX U Urpax U
T.A1.). PaboTa W MOIIHOCTh 3JEKTPUUECKOrO TOKa, 3akoH J[xoyng-Jlenna.
OnexTpoHarpeBaTesbHble NMpUOOpbl. Pacuér snmekTposHepruu, mnoTpedIseMoit
ObITOBBIMU  AnekTponpuOopamu. OcemeHue. KopoTkoe 3ambikanue. IlnaBkue
OpEeIOXpaHUTETd M C  OMMETaJUIMYeCKMMH  IulacThuHamu. Ilpumenenue
HOJIyTIPOBOJHUKOBBIX IPUOOPOB.

Ilpakmuueckue pa60m bl

DJeKkTpu3anus Tl U JBa PoJa MIEKTPUIECKUX 3apsI0B.

3akoH Oma 11 ydacTka 1enu.

OmnpeneneHue y1eapHOr0 CONMPOTUBICHUS IPOBOIHUKA.

HccnenoBanre v UCTIOIb30BAHUE CBOMCTB 3JIEKTPUUYECKUX KOHAEHCATOPOB.

Pa3nuuHble THUIBI KOHAEHCATOPOB.

N3yyenue u ucnbplTaHne EMKOCTHOTO 3a/1aTYMKA IPOMEXKYTKOB BPEMEHH.

COopka >IEKTPUYECKUX LIENEeH W CHATUE IMOKa3aHWW C aMIEepMETPOB H

BOJIbTMETPOB.

CocraBneHue pa3IMYHbIX CXEM IEKTPUUECKUX LIETIEH.

9. Pemenue 3a1a4 1o CO3JaHUI0 KOHKPETHBIX YCTPOWCTB C MCIIOJIb30BAaHHEM
3IIEKTPUUECKOro ToKa. 3afgaun mo TPU3 [7-9].

10.13yueHune nocieaoBareabHOro, NapajieIbHOTO U CMEIIAHHOTO COEIMHEHUS
IPOBOAHUKOB. Pelenne 3a1ay no 3a0aBHBIM PUCYHKAM U3 PE3UCTOPOB.

11.3aBUCUMOCTh ~ CONPOTUBIEHUS  METAIMYECKHX  MPOBOJHUKOB  OT
temriepaTypsl. (IIpoBosioUHbIE PE3UCTOPHBIE AATUUKH TEMIIEPATYPHI).

12.Pacuet notpebisiemoii aaekTpo3nepruu. OnpeneiacHue paboThl 1 MOIITHOCTH
anektpuyeckoro Toka. Pacuér KII/[ TexHu4eCKnX yCTPOUCTB.

13.13yuenune paboThl KOHCTPYKTOPA Ha MOJIyIPOBOIHUKAX.

14.9nekTpuyecKuil MOIJABKOBBIA NAaTUUK KOHIEHTpPALUM pacTBopa (CHSITHE
XapaKTEPUCTUKH).

15.COopka aBTOMaTHYECKOTO CUTHAJIM3aTOPa YCKOPEHUSI.

16.3yuenune npubOpoB, CACNAHHBIX APYTUMHU 00YJaIOIIUMUCS U JIP.

NoOabkowdPE

0

Hz2omoenenue nocooui u mooenei.

1. DNEeKTPOCKOIMbI. DJIEKTPOCKOBI-UTPYILIKH.
2. Tlpocreitime UICTOUHUKN TOKA (MA).

3. IMapamnmensHoe,  moOchneAOBaTeIbHOE W CMEIIAHHOE  COCIWHEHHUE
MPOBOJHUKOB.
4. Peoctatbl U peOXOP/BbI.

o1

KBapTupHas npoBojKa U OCBeIICHUE (MOJIEIIb).

13



~

OnexTpupUIUPOBaHHBIE UTPHl  (ANEKTPOBUKTOPUHBI).  DIEKTPUUECKUE
UTPYLIKKM U KYKJIbl KYKOJIBHOTO Te€aTpa ¢ HUCIOJb30BAHUEM CBETOAMOMOB,
TepKOHOB, (DOTOCOMPOTUBIICHUM U T.1.

JlaTunku, ykazaTeiau, KOHTPOJUPYIOIIUE YCTporcTBa [S].

DJIEMEHTHI ABTOMAaTUYECKUX YCTPOMUCTB. MOJIENN 3JEKTPUUECKUX YCTPOMCTB
aBTOMOOWJIS (TMHAMHYECKHE MOJICTTH 13 KapToHa) [4].

Tembt uccnedosamenvckux pabom [10-14].

no

©oON® O hoW

DNEKTPUUECKUN TOK B Pa3IMYHBIX CPEAAX.

DNeKTpuueckue JaTyuKd U YKa3aTelId B Pa3jIMUHBIX TEXHUYECKUX
YCTPOWCTBAX.

VICTOYHUKH AJIEKTPUYECKOTO TOKA.

DNEeKTPOOCBETUTENbHBIE TPUOOPHI (MICTOPUS U IEPCIIEKTUBBI).
DIIeKTpUYeCcKoe 000py0BaHNE aBTOMOOMUJIS.

Pa3nuuHple TUIBI ANIEKTPUUECKUX UTPYLIEK KYKOJBHOTO TeaTpa.
CamMopenbHbIe ANEKTpUUEeCKUe IpuOOphl 111 KaOUHETa (PU3UKH.
CamopenbHbIe 3NEKTpUIecKue TpruOOpsI 411 KAOMHETa aBTOIeNa.

. BbITOBBIE 3NIEKTpUYECKHE TPUOOPHI.

10 DIEeKTPUYECKHUE TIOMOIITHUKHU B TIPOMBITIUICHHOCTH U CEJTLCKOM XO3SIHCTBE.
11.JIecTBUS AIEKTPUUECKOTO TOKA.

12.KonaeHcaTopbl 1 HOHUTHI.

13.DneKTpUYEeCTBO B KUBBIX OpPraHU3MAaxX: KUBOTHBIC, PACTCHUSI; KJIETOUHBIN

YPOBEHb.

14 Mounnus (moadopka u 000011IeHre MaTepuaa).
15.CraTuyeckoe dIeKTpUIECTBO.

Tema 4. DaekTpoMaruuTHbIe sijieHus (18 yacos).

MarnuTtHoe noje. DJIeKTPOMarHuThl SJIEKTPOMArHUTHBIE peJie U UX MPUMEHEHUE.
[TocTosiHHBIE MAarHUTHI U UX NpUMeHeHue. MarautHoe none 3emiu. Ero BiusiHue
Ha paguocBs3b. JlelicTBUE MArHUTHOTO TIOJSI HA TMPOBOAHUK C TOKOM.
DNEKTPOIBUTATENb.

Ilpakmuueckue padbomeoi.

1.
2.
3.

[Tonydyenue u pukcUpoBaHUE N300PAKEHUS MATHUTHBIX TTOJICH.
N3yueHne CBONCTB 3JIEKTPOMArHHTA.
N3ydeHnne MoaeNu dJEKTPOIBUTATEIS.

Teopueckue pa60m bl.

1.
2.
3.

14

MarauTHoe 1osie 3eMiu.
IIpuMeHneHune ANEKTPOMArHuTOB.
Cdepa mpumMeHeHus ANEKTPOIBUTATENEH.



Tema 5. OnTuka (18 yacos).

Ucrounuku cBera. Cuna cBera. OcBemeHHOCTh. OTpakeHHE U MPEIOMIICHUE
cBeTa. 3aKOHBI OTpakeHHs] M TpenomieHus. [lonmHoe orpaxenue. BonokonHas
onTHKa. 3epkana Iockue u chepuueckue. JIuH3pl. OnThueckass cuiia JIMH3BIL.
Oukw, JTyna, MUKPOCKOII, TENECKOM, (hoToanmapar, MPOEKIIMOHHBIN anmnapaT 4 T.J.
Hucnepcust cBeta. Ilgera Ten. Wurepdepenmus cBera. CHekTpockon U
cunektporpad. IlpocBetnenue ontuku. llBeta Ten, moiydaeMble B pe3yibTaTe
untepdepennuu  ceeta. [udpakmus cBera. Mckaxenume u300pakeHUH,
MOJy4aeMbIX C TOMOIIBIO ONTHYECKHX MNPUOOpOoB. CHEKTPhl U CIEKTPAIbHBIN
aHaJIn3.

Ilpakmuueckue pa60m bl.

1. N3ydeHue 3aKkOHOB OTpaKeHUS (TUIOCKOE U cheprUUIECcCKOe 3epKaa).

2. HabGmonmenue mpenoMieHUs, U3MEPCHHUE YIJIOB TAICHUS W TMPEIOMIICHUS
ay4da. O60pOTHBIEC U TOBOPOTHBIE TPU3MbI. BUHOKITB.

N3o06pakenue, 1aBaeMoe coOMparollel U paccenBaromei JMH3aMU.

4. OmnpeneneHue TIaBHOTO (POKYCHOTO PACCTOSIHUSI U ONTHYECKOM CHIIBI
JIMH3BI.

Hab6monenue natepdepentinu u audpakiiuy CBeTa.

CrHeKTpOoCKOIl U METO/IbI CIIEKTPAIbHOTO aHAJN3A.

HabGmrogenue mMoOgHOTO OTpakeHUs, HU3ydeHUEe cdepbl HUCIOJIb30BaHUS
BOJIOKOHHOM OTITHKH.

8. Ilepuckorbl M X Ha3HAYCHHE.

Muxkpockorl.

w

~N o o

©

Hz2omoenenue nocooui u mooenei.

[Tepuckonbl. KomrmiekTsl oOpasinoB mo teme “Uutepdepenius crera”. Mojenb
“BosiokoHHast ontuka’. Mogens Teneckona. Mojgenp Mukpockomna. Mopaenb
IPOEKIMOHHOrO anmapara. Kommekr wumoctpanmii: “3akOHbl OTpaKEHUs U
npe’aoMiieHuss . PEMOHT H  BOCCTAHOBJIEHHE IPOCKIMOHHOW — amlIapaTypsl.
KoMmniekt HarjnsigHoro marepuana Jjid NpoeKuuil (mo (Qu3uke, acTpOHOMUM,
aBTO/ICNly M JIPYTUM MpEeAMETaM B paMKaxX MEKIpeAMETHBIX cBsa3el). KommiiekT
PUCYHKOB TI0 KHUTE ‘“3anumMarensHas pusuka” [lepensmana [15].

Temot uccineoosamervbckux paoom.

1. 3aKkoHBI OTpa)XeHUs, MPEIOMIICHUS U PacCIpOCTPaHEHHUs cBeTa (M HUCTOPHS
WX OTKPBITHS).

2. CnekTpaabHBIHA aHam3 (B aCTPOHOMHUH, MPOMBINIJICHHOCTH,

KPUMUHAJUCTUKE U T.I1.).

WNurtepdepentus u nudpaxius cBera.

4. Ontudeckue mpudOopHI.

w
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[lonnoe otpaxxenue. [IpuMeHeHne B TEXHUYECKUX YCTPONUCTBAX.
®oToreMeHThl U (OTOCONPOTUBIICHUS B ONTUYECKOM TEXHUKE.

['na3 — ontuueckuii npubop. Mukpoxupyprus riaza. aceTkr HaCEKOMBIX.
Nudopmamuss o 3Be3nax, MojydyaeMas IOCPEICTBOM H3Y4YEHHUS CBETa,
MPULIEAIIETO OT HUX.

9. Ompenenenrie 3HA4YEHUSI CKOPOCTH CBeTa MO 3aTMEHUSIM CITyTHUKA
FOnutepa.

00~ o O

Tema 6. PopMupoBaHHe JUYHOCTHBIX KAYeCTB yyaluxcs (3 4acoB)

ABtopckue mnpaBa. HNx 3ammra. Ilnarmar. IlpaBuna mMoJgb30BaHUA YY>KOU
WHTEJUIEKTYallbHOM ~ coOCTBeHHOCThIO.  Hayuynas  m1oOpOCOBECTHOCTH  IpHU
MIPOBEICHUH SKCTIICPUMEHTA W B TEOPETUUECKUX 000CHOBaHUAX. [IpumMepsl.

Pexnama, e€ mpuHUIUIBL, CTPYKTYpa U (popMbl. PekiiaMHbIEe TPOEKTHI COOCTBEHHBIX
U3JIeNUNA WM U UCCIe10BaTeNbCKUX paldoT.

HcTtopust pa3BuTUsl HayKM U TEXHUKH (OCHOBHBIE ATalbl U YaCTHHIE IPUMEPHI).
buorpaguu yudeHbIX, HCTOpUS H300pPETEHUH U OTKPBITUH (COOTBETCTBEHHO
TEMaTUKE BBIOPAHHOTO i1 M3y4eHUs Marepuana). Bkiaa B pa3BuTHE HayKu U
TEXHUKHU YYEHBIX Hamed crpaHbl. OIEHKAa TaKOro ABJIECHUS KaK “‘yTedka MO3TOB”
JUISL Pa3BUTHsI CTPAaHbl. 3JHAUEHHE MUPOBOW HAYKH Ui PAa3BUTHA IIUBUIM3ALINH.
Bompockl npropureta u KOHKypeHmuu [16-19].
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5. YyeOHO-TeMaTHYeCKUH IUIAH U coaeprkaHue 3aHaTuu Il roaa

00y4eHus.
KosauyecTBo yacos
Ne|Tema TeopeTHY. [IPAKTHY. | BCEro
1 |®uznueckue METOABI U3YYEHUS]  MPUPOJBI: |3 3 6

TeOpCTI/I‘IeCKI/Iﬁ 151 3KCH€pHM€HT3J’IBHHﬁ.

2 |Mexaunuka. MeTtonasl HhcciaeqoBaHud |6 6 12
MEXAHUYECKUX SIBIICHUM.

3 |DnmekTpuyeckue  SABJICHUS M METOABl  HX |8 8 16
UCCJICIOBAHMUSI.

4 |DneKTpOMarHUTHHIE SIBJICHUS. 8 4 12

5 |Ctpoenne atoma m ero smpa. Mcmoms3oBanwme |6 6 12

AIEPHON SHEPIUH.

6 |DopmupoBaHHe TUYHOCTHBIX KAYECTB yUyaluxcs. |6 6 12

7 |3aKIro4UTENbHOE MEpONPUSITHE: a)|l 1 2
MEpPOTPUATHUS, 0) MOATOTOBKA,

BCETI'O: 38 34 72

Tema 1. PDuznyeckue METObI U3Yy4eHHs NPUPOABI:
TeOpeTHYECKUI U IKCIIePUMEHTAJIbHBIN (6 YacoB)

Onpenenenue T1EHBI JENEHUWA MW TOKa3aHUW mnpubopoB. AOCONIOTHAS W
OTHOCHUTENbHAsE TorpemHoctsb. Kiiacc TouHoctn mnpubopoB. OmnpeaeneHue
norpentHocTu u3mepenus. [IpaBuia TeXHUKH 6€30TTaCHOCTH.

Ilpakmuueckue padomut

1. OmnpeneneHue EHBI JEICHUS PA3TUUYHBIX TPUOOPOB, CHIATHE TTOKA3aHUM.
2. OnpeneneHne NOrPeNTHOCTEH IS IPSAMBIX M KOCBEHHBIX U3MEPCHHUM.
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Tema 2. Mexanuka. MeTobl HcCJIeIOBAHNSI MeXaHUUYeCKHUX siBJeHuii (12
4acoB)

Mexanndeckoe IBUKEHHUE. [IpSIMOIMHENHOE M KPUBOJIMHENHOE. PaBHOMEpHOE U
HepaBHOMepHOE JBKeHue. CkopocTh U yckopenue. Mueprus. Macca u criocoObl
e€¢ wusMmepenuss. Cuna. SfBnenne TaAroteHus. Cuna TOKECTH M YCKOPEHUE
CBOOOJTHOTO TMAJNECHUS B PA3IUYHBIX TeorpadUuecKuX TOYKaxX 3eMId W
OTHOCHUTEIHHO €€ TOBEPXHOCTH. YCKOPEHHE CBOOOJHOTO TAaJACHHUS Ha JPYTUX
HeOecHBIX Tenax. Cuiibl yOpyrocTH, NaBIICHUS, PEaKIMH OIMOPHI, TpeHUs. Bumbl
Tpenus. Bec. Tpenue B npupoje u texuuke. 3akonsl HetoToHa. CrioxkeHue Cuil.

Hcropuyeckuii acriekT ¥ MepCHeKTHBBI CO3/IaHMs allapaToB AJs MepeMEIeHHs BO
BCceX cpenax (B Boje, MOJX BOAOH, B BO3AyXe, IO Cylle, B MEXIIJAHETHOM
npoctpancTse). Co3ganne KOMOMHUPOBAHHBIX anmapaToB: aMmpuOUM, aKBariaH U
T.1. PeakTuBHOE BHKEHUE.

Konebarenbubie aBmwkeHus. MasTHUKUA. AMIUIMTYJa, NEpUOJ, 4acToTa, (asza
KoJeOanuil. 3aBUCUMOCTh MepuoAa KoieOaHUW OT JUIMHBI MasTHHUKA. YTPyrue
KoJeOaHus, 3aBUCHUMOCTb II€pUOJia OT YIPYTrUX CBOMCTB Tela M MAaCCHI
[IpeBpaimienrie sHepruu npu KojiebaHusx. 3aTyxanue koyiebanuil. CBOOOAHBIE U
BBIHYKJIEHHBIE KoJieOaHusi. Pe3onanc B mpupojse u texHuke. [lonoxuTtenbHbie U
OTPHULIATENbHBIE TPUMEDPBI.

Mexannueckue BoJIHBL. [IponosbHbIe U onepeunsle. J[JIMHa BOJHBI B CKOPOCTH €€
pacnpocTpaHeHus. 3€eMIIETPSICEHHsT U HW3YYEHUE BHYTPEHHETO CTPOCHHE 3EMIIM.
3Byk. Ero pacnpoctpanenue u ckopoctb. IH(pa- u ynbTpa3Byk. 3ByK B IPHUPOJE
U TEXHUKE. YJIbTPa3ByK B MEAMIIMHE, IPUPOJIE, TeXHUKE. BinsHue nndpasByka Ha
YeJI0BEKa, MEXaHU3MBI U COOPYKEHHUS.

Ilpakmuueckue padomuol

Onpenenenue CKOPOCTH U yCKOPEHUM JIBHKYILHUXCS TEJL.
Omnpenenenre KO3PpPUIMEHTA TPEHUS ISl pa3IMUHbIX TOBEPXHOCTEH.
N3ydeHune pe3oHaHca.

N3yuyenue  konebanmii rpy3a Ha TNpyXHHE (BEpTUKAIbHBIA U
TOPU30HTAJILHBIA MasITHUK).

DKCIEPUMEHTBI ¢ MATEMAaTUYECKUM MASITHUKOM.

DKCHEPUMEHTHI ¢ KOHUYECKUM MASITHUKOM.

[IpoBepka npaBuiia napasiesorpaMmma Juist CIIOKEHHS! CHIL.

3akonsl HetoTona. M3yuenue 3aBucumMocteit Pu3nyeckux BETUUHH.

. CBoOOAHBIC U BBIHYK/ICHHbIE KOJieOaHus. 3aTyXxaHue KoJaeOaHui.

lO N3yuyenue ABMKEHUS TeNa, OPOLIEHHOTO TOPU30HTAIBHO.
11.3y4yeHue ABUKEHUS Tella, OpOIIEHHOTO BEPTUKAIBHO BBEPX.
12.V3y4yenue ABUKEHUS Tela, OpPOIIEHHOTO MO/ yTIIOM K TOPH30HTY.

e

Wo~NO
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H3z2omoenenue nocooun u mooenei

O6opynoBanue AJig 3aUCH KOJIEOAHUM, A1 UCCIEIOBaHUs PE30HAHCA, TEHEPATOP
3BYKOBBIX KOJeOaHM, MOAOOpPKa MILIIOCTPUPOBAHHOTO MaTepuasia 00 yibTpa- U
nH(ppa3ByKke B IPUPOJE U TEXHUKE, MaITHUK MakcBeia, Mmojienb MasitTHuka dyko.

JlaTuuku Hanmuuus yckopeHus. Mojienu TpaHCHOPTHBIX CPEACTB (KOJECHBIE,
nararoiye, Ha BO3AyIIHOW MOAYIIKE U T.J1.).

Tembt uccnedooseamenbckux paoom

Cuna TpeHus.

Cuna ynpyrocru.

JlaBJIeHHE KUJKOCTEH U Ta30B.

YckopeHue cBOOOTHOTO MaJCHUS Ha pPa3auyHbIX IutaHeTax CoJiHeYHOMN
CUCTeMBbI (BIUSHHE Ha Pa3IUYHBIC MPOIIECCHI).

MexaHuka TEKy4HMX Cpell U CpEeACTBA NEPEABUKEHHUS B HUX.

6. Harnmsaaele mocobuss 1o TeMe “IIpocThie MexaHU3MBI” IS (PU3HKH,
HUCTOPUHU U OMOJIOTHH.

Pe3oHaHC B pUpOJIe U TEXHUKE.

Nudpa- 1 yapTpa3ByK B IPUPOJIE U TEXHUKE.

3emieTpsicenus (KojieOaHMs, BOJHBI, PE3YIbTaThl, IPOTHO3HI).

o kbR
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Tema 3. DiiekTpruyeckue siBJIeHHsI H MeTOAbI HX HccaeaoBaHus (16 yaca)

DJIEKTPUUECKUM TOK B METAJIJIaX, PaCTBOpPAX 3JEKTPOJIMTOB, B MOJYIPOBOIHUKAX.
AMnepmeTp, BOJBTMETP, MyJIbTUMETp, peocTaThl. CoeauHEeHHEe MPOBOJIHUKOB
(mocnenoBarenbHOE, TapajuiesibHOE, CMellaHHoe). PaboTa M MOIIHOCTH TOKA.
[IpumMeHeHue  TMOMYNPOBOJHUKOBBIX  MPUOOPOB. Jnonmr, CBETOJIMO/IEI,
TPAH3UCTOPBI, TEPMOPE3UCTOPHI, (POTOPE3UCTOPHI, POoTOITEMEHTHI. [lepcrneKTUBbI
MPUMEHEHUS (DOTORIEMEHTOB B MPOMBIIIJICHHOCTH, aBTOMOOUJIECTPOCHHH, B OBITY,
B TOJCOOHBIX XO3AHMCTBAaX W mpouee. M3roToBieHHE HECIOXKHBIX MOJCICH C
MCIIOJIb30BaHUEM TMOJTYTPOBOIHUKOBBIX MPUOOPOB.

Ilpakmuueckue padomut

1. COopka SJEKTPUYECKUX IIeNel W CHATHE IOKa3aHUH C aMIepMeTpoB U
BOJILTMETPOB.

2. CocTaBiieHHE Pa3IMYHBIX CXEM DJIEKTPUUIECKUX TIETIeH.

3. Pemienne 3amay mo CO3MaHUIO KOHKPETHBIX YCTPOWCTB C MPUMEHEHUEM
NeKTpuYeckoro  Toka. 3amaun 1o TPU3  (teopum  pereHus
n300peTaTelIbCKUX 3aj1a4).

4. V3yyeHue HEKOTOPBIX JIEMEHTOB AJIEKTPOHHON BBIUMCIUTEIbHONW TEXHUKU
(ormueckue 3nementsl “U”, “UIIN”, “HE”).

5. M3ydenue noaynpoBOJHUKOBOTO JHUOA.
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10.

11

N3yuenue paboThl TEPMUCTOPA.

N3yyenue npuHImna aeucTsust GoTope3ucTopa.

N3yuyenue paboThl TpaH3UCTOPA.

W3yyeHue KOHCTpyKTOpa Ha TMOJYIPOBOJHUKAX, paloTaroumiero B
UMITYJIbCHOM PEXUME.

PaGota ¢ paaMOKOHCTPYKTOPOM: TEHEpaTop, MNepelaTynK, MNPUEMHUK,
AJIEKTPOHHAA “HSHS .

.COopka npocTelmmx cxem 13 moJynpoOBOAHUKOBBIX JETaICH.

H3zeomoenenue nocoouit u mooenei

1.

N

Temuwi

N

©ON Ok

10
11.
12
13.

Tema

ONeKTpUPUIUPOBAHHBIE WIPbl W WIPYLIKM C TMOJIYNPOBOJHUKOBBIMU
npudopamu.

['eHepaTopbl 3ByKOBBIX CUTHAJIOB, UMITYJIBCOB U T.II.

[TpubopsI 1715 onpeieseHusl U U3MEPEHMSI PA3IMYHbBIX (PU3NYECKUX BEJIMYUH
U TapaMeTpoB: CUTHAIM3aTOp HAJIW4YMS  YCKOPEHHUS; HWHAUKATOPHI
BJIQXKHOCTH;, W3MEPUTENN TEMIEpaTyphl, U3MEPUTEIb KOHLEHTPAUUU WU
IJIOTHOCTH PacTBOPA; MHAUKATOP NEKTPUUECKOrO MOJIS U T.A.
N3roToBnenne mpuOOpPOB MO CXemaMm, MPUBEIECHHBIM B kypHaiax ‘“‘FOHbII
TexHuk’, “Pagmo” wm nap. M3rotoBieHHE HECHOXHBIX ABTOMATHYECKUX
YCTPOMCTB € UCIOJIb30BAHUEM MOIYITPOBOJHUKOBBIX MPHUOOPOB.

uccie008amenbCKux paoom

DJIEKTPUYECKHUN TOK B Pa3JINYHBIX CPEIaX.

DONeKTpUYecKue JaTYMKW U yKa3aTelld B Pa3JIMYHBIX TEXHUYECKUX
YCTPOMCTBAX.

[Ipocreiiive moynmpoOBOHUKOBBIE TPHUOOPHI.

VICTOYHMKY 3JIEKTPUYECKOIO TOKA.

[TepcrieKTHBBI UCTIOIB30BAaHUS (POTOIIEMEHTOB.

DnexTpudeckoe 000pya0BaHUE aBTOMOOUIIS.

CamMopenbHbIC AIEKTPUUECKUE PpUOOPHI 11 KaOWHETa (PU3KKH.
CamopenbHbIe 3IeKTpUIecKue NpruOopsl 411 KaOMHETa aBToIea.

. DJIEKTPUYECKHI TOK B MOJYNPOBOAHHUKAX.

Pacmupenue mnpeneiaoB U3MEHEHUs aMmIepMeTpa UM BOJIbTMETpa (IIYHTHI U
100aBOYHBIE COMTPOTUBIICHHUS ).

Bimsinue snekTpruyecKux NoJjied Ha poCT U pa3BUTHE PACTEHUM.

J anmpBaHOCTErMs M raJibBaHONJIACTHKA.

DJIeMEHThI aBTOMATHUKH.

4. JjieKTpoMarHuTHbIe siBjeHusi (12 4acoB)

MarsauTtHoe ITOJIC, DJICKTPOMArHuTbl U UX IIPUMCHCHHC. ITocTOosiHHBIC MArHUTHI U
HNX IIPUMCHCHHC. HCﬁCTBH@ MAardimuTHOIO IOJidI Ha MPOBOJHHUK C TOKOM. Pamxka ¢

TOKOM
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(3NIEKTPOMArHUTHOW CUCTEMBI, MAarHUTOXJIEKTPUYECKOM, MHAYKIIMOHHOM M T.II.).
[IpyHnun  peWctBus  diekTpoaBUrarens. MHAyknMsT  MarHUTHOTO — IOJIS.
MarauTHeli NOTOK. OJIEKTPOMAarHuTHas MHAYKLOHs. VICTOpHsS OTKPBITHS 3TOTO
aBiieHUs. lloilydeHMe DNEpeMEHHOro M IOCTOSHHOTO HMHIYKIMOHHOTO TOKA.
['eHepaTop DOCTOSHHOIO M IEPEMEHHOIO JJIEKTPUYECKOro Toka. [IpmHuummn
neiicteus  TpaHcpopmatopa.  [lpumenenune  TpaHchopmaropa, —mepepaua
AIIEKTPUYECKONW PHEPruM Ha paccTosiHue. TpaHchopMaTopbl B 3JIEKTPOOBITOBOM
TEXHUKE. DJIEKTPOMAarHUTHBIE PEJie U UX MPUMEHEHHE. DIIEKTPOMAarHUTHOE MOJIE U
AJIEKTPOMAarHUTHBIE BOJIHBI. TeneoH U COTOBas CBA3b.

Ilpakmuueckue padbomut

[Tosryuenue u GpukcupoBaHue N300pakKeHNsI MAarHUTHBIX MOJIEH.
M3roToBiieHnE 3JIEKTPOMArHuTa U M3y4eHUe €ro CBOMCTB.

N3yuyenue sBIEHUS AIEKTPOMATHUTHON UHIYKIIMH.

DJIEKTPOMAarHuTHOE perie.

Pemenue 3a1ay 1o COCTAaBIEHUIO CXEM PA3IUYHBIX YCTPOMCTB, COAEPHKAIINX
AJNIEKTpOMAarHuTHeIE peine. 3agauu no TPU3.

N3yuyeHue 351eKTpoABUTaTeNs U IPUHIUIIA €r0 JEHCTBUS.

N3yyeHue reHepaTopoB MOCTOSIHHOTO U MIEPEMEHHOT0 TOKa (aBTOMOOWIIB).

8. a) DnekTpoMarHuTHOE TOJIE.

o0 E
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0) MWsyuenme TpaHchopmaropa, cOOpka DIESKTPUUECKOM IeMH ¢
TpaHChHOPMATOPOM.

9. U3ydeHne yCTpOMCTBA BIEKTPOU3MEPHUTEIBHBIX MPUOOPOB Pa3TUUHBIX
CUCTEM.

10.MarunuToynpasiisieMble T€pMETU3UPOBAHHBIE KOHTAKTHI.

11.TTpunmun peiictBus Tenerpada u tenedona. CoBpeMEeHHbIE CPEJICTBA CBSI3U.

12.51eKTpOMarHuTHHIEC BOJTHEI.

H3zeomoenenue nocoouit u mooenei

CnexTpbl MAarHUTHBIX MOJIEH.

Mogenu reHepaTopoB NOCTOSIHHOTO U IIEPEMEHHOr0 TOKA.

JlercTByIOIME MOJEHU C SJIEMEHTAMUA ABTOMATHKH.

JleficTByFOIITE MOJIEIHN C IPUMEHEHHEM TPaHC(HOPMATOPOB.

[IpuHIMIT T1EUCTBUS 3IEKTPOMArHUTHOTO PEIIE.

JlelicTByrome MOAENM C  BJIEKTPOMArHUTHBIMU  WCIOJIHUTEIBbHBIMU

OpraHaMu.

Kuraiickuii kommnac (MarHuT Ha MOIJIaBKe).

8. MakeTbl: TPUHIUIBI JCUCTBUS  AJICKTPOUZMEPUTEIBHBIX  TPUOOPOB
Pa3JIUYHBIX CUCTEM.

9. DAEKTpPOMAarHUTHI.

10.2nekTpoMarHuTHBIN “BOo0JIA3” .

ook wnE
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11.Wrpymiku ¢ IpUMEHEHUEM JIEKTPOMArHUTOB.

12. Kyknel  (Mrpymiku) s KyKOJBHOTO TeaTpa C  HMCIOJIb30BaHUEM
AJIEKTPOJIBUTATENCH.

13.IlpueMHUKH ¥ TIEpEeIATYNKHA PAAUOCUTHAJIOB.

Temwt uccnedosamenvckux padoom

1. MarauTHoe nosie 3eMJIH; MOJISIPHbIE CUSHUS; TAJIEOMArHETH3M.

2. BrnusHue MarHUTHBIX TIOJIGH HA JKWBBIC OpPraHU3MBI (TEIMOOHOOTHS
UnxeBCKOTO).

3. YCTpoiicTBa € AIEKTPOMArHUTHBIMH UCIIOJIHUTEIBHBIMU OpTaHaMHU.

4. DrneMeHThl aBTOMATHUKH Ha MPOU3BOJICTBE.

5. Ilpubopel u wurpymku i ¢u3kaOMHETa C IJICKTPOMAarHUTaMu U
AJIEKTPOMArHUTHBIMH peJie.

6. DiekTpoMarHuTHas WHAYKIUS B PA3IUYHBIX TEXHUYECKUX YCTPOMCTBAX.

7. DJEKTPOMarHUTHOE MOoJje. DIEKTPOMarHUTHBIE BOJHBI.

Tema 5. Crpoenme atoma M aroMHOro sigpa. Hcmosab3oBaHue siAepHOM
Hepruu (12 4vacon)

Mopnenu atomoB. OmnbiT Pesepdopna. PagmoakTuBHOCTh. DKCIEepUMEHTAIbHbBIC
METOJIbl UCCIICIOBAHUS JIEMEHTAPHBIX YacTull. OTKPBITHE MPOTOHA U HEUTPOHA.
CocrtaB atomHoro0 siapa. MaccoBoe u 3apsaoBoe uucio. M3oronsl. Ix npuMeneHue
B MEIUIMHE, MPOMBIIIJICHHOCTH, CEIbCKOM  XO3SMCTBE,  apXEOJIOTHH,
najgeoHToNIoruu u 1p. Anbda- u ?-pacnai. IlpaBuio cMmemenus. SaepHbie CUIIBL
Oueprus cBsasu. [edexrt macc. Jlenenue sinep ypana. Llenmnas peaxius. SnepHsiii
peakrtop. [IpeobpazoBanue BHyTpEHHEH SHEPTHH aTOMHBIX SIJIEP B DJIEKTPUUECKYIO
sHepruto. AToMHas dHepretuka. [lomydeHue paJgMOAaKTUBHBIX HM30TOIMOB.
Tepmosinepnast peakuus. AToMHas Oom0Oa, TepMOsiZIEpHAsl, HEUTPOHHOE OpYXKHE.
buonorunueckoe neicTBUe paaruann. IJIEMEHTAPHBIC YaCTUIBI U AHTUYACTHUIII.

DKOJIOTHUECKHE TPOOJEeMbl SIACPHON SHEPreTUKH WM TPUMEHEHUS SJIepHOro
OpYXKHUs.

Ilpakmuueckue pabomut

1. V3yueHune TEXHUYECKUX METOIOB PETHUCTPAIH 3apSKEHHBIX YaCTHII.

2. Vzydenne yckopuTeNnen 3apsKeHHBIX YaCTHII (IO cXeMaM U TabIuIam).

3. U3yueHne METOJOB UCIHOJB30BAaHUS  PAJAMOAKTUBHBIX  HW30TOMOB B
Pa3TUYHBIX 00JaCTSIX ACSITETFHOCTH YEIIOBEKA.

4. Pemenue 3aa4 Ha MPaBUJIO CMEUICHHUS M TOJYYEHUS MPOIYKTOB SIIEPHBIX
pEaKiuu.

H3zeomoenenue nocoouit u mooenei
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1. Tabnuua “IIpumeHeHne paanOaKTUBHBIX H30TOMOB .

2. Tabnuma “TexHu4ecKrne METO bl PETUCTPALINH 3aPSHKEHHBIX YaCTHIL .
3. Cxewmsbl “PaanoakTHUBHOE cCeMECTBO U30Toma .

4. Tabnuua “BnusiHue paananvy Ha OpraHu3Mbl .

Temwt uccnedosamenvckux padoom

1. BawsiHEE paauaniy Ha pOCT U Pa3BUTHE OPraHU3MOB. MyTaIlnu.

2. ATtomHas 3HepreTrKa (IUTFOCHI U MHHYCHI 110 CPAaBHEHHIO C IPYTUMU BUIAMHU
DHEPIHH).

3. MeToasl HaOMIOIEHUST U PETUCTPAIUH 3apSHKEHHBIX YaCTHUI U M3ITYYCHHUN B

sJiepHON (hU3MKe.

DNeMeHTapHbIE YACTHUIIBI.

[Toy4yeHune u mpuMEHEHUE PAIOAKTUBHBIX U30TOIIOB.

3Be3/bI ¥ MPOUCXOKACHIUEC XUMHUECKHIX IIEMCHTOB.

TepmosiiepHbIe peaKIiy — MEPCIIEKTUBBI PA3BUTHS SHEPTCTHKH.

[TocnencTBus pauoaKTUBHOTO 3apa)KEHUsI MECTHOCTH. SlaepHas 3uma.

o~ O A

Tema 6. @opMupoBaHue JUYHOCTHBIX KavyecTB yyaimuxcs (12 yacos)

WuTennexryanbHas COOCTBEHHOCTh, aBTOpckue mpasa. Mx 3ammra. Ilnaruar.
[IpaBuna  moyib30BaHUS  YYKOH  WHTEUIEKTYaJbHOHM  COOCTBEHHOCTHIO:
LUTUpPOBaHUE, ccbUulkM. HayuyHas  J0OpOCOBECTHOCTh TpPU  NPOBEACHUU
JKCIIEPUMEHTAa WJIM B TEOPETHUYECKMX OOOCHOBaHMAX. Peknama. PekiiamHble
IPOEKThI COOCTBEHHBIX M3/IETIHUI WU UJIEH UCCIIE0BATEIbCKUX PadoT.

Hcropusi Hayku W LMBWIM3ALUMU KaK CYMMAapHBIM pE3yJbTaT JEATEIbHOCTH
OTNIEJIbHBIX YYEeHBIX. buorpaduu ydeHbIX, UCTOpHSI W300PETEHHN U OTKPBHITHIA
(COOTBETCTBEHHO TEeMaTUKE BBIOPAHHOTO AJiA M3y4YeHUsi maTtepuana). Bkiag B
pa3BUTHE HAyKW M TEXHUKM YYEHBIX Hamen cTpaHbl. JKU3Hb U AESATEIBHOCTH
y4eHbIX (110001 00JacTH Hayku), Ouorpaduu KOTOPBIX CBS3aHbl C PETMOHOM
pOKUBaHUs ydamuxcs. OLeHKa Takoro SIBJICHUS Kak “yTedka MO3roB”. Bompocsl
IIPUOPUTETA W KOHKYpEHUMM B Hayke. VHIMBUIyanbHOCTb IPOU3BEACHUN
MCKYCCTBA U HEM30EKHOCTh KOHKYPEHIMU U “NEPEOTKPHITUI” B 00JACTH HAYKU U
TEXHUKH.
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3. Oxxuaaemblie pe3yJibTaThbl U CIOCOObI UX IPOBEPKHU

Ydamumcss HE0OXOIMMO 3HAThb OCHOBHOW UM JOTOJHUTEIBHBIA TEOPETUUYECKUI
MaTepuaj, pacCMaTpUBaeMbli Ha ypokKaxX (M3MKM U Ha 3aHATHSAX TBOPYECKOTO
OOBEIMHEHUSI M0 OCHOBHBIM pazfenaMm (usuku. OOyyarouiyecss B TBOPUYECKOM
OOBEIMHEHUU JOJKHBI YMETh Ha NPAKTUKE MOJIb30BaThCS COOTBETCTBYIOLIMMU
npuOopaMu, UMETh TBEPIblEe HaBBIKM PAa0OTHI C HU3MEPUTENBHBIMH HpUOOpamMH
(ompenensaTh LEHY JAENEHUs, CHUMaTh IOKa3aHMs, COOJI0JaTh Bce TpeOOBaHUS
TEXHHUKHU OC30ITaCHOCTH).

Yyammecst JOMKHBI OBJaJeBaTh HABBIKAMHU MHCHBMEHHOW PEeYH, JJISI TOTO, YTOOBI
TPaMOTHO, SICHO W JOCTYITHO BBIPa3UTh CBOW MBICIY TIPH HAIMMCAHUHM WHCTPYKITUN
K CBOMM MOJICTISIM M MPUOOpaM, MPU COCTABICHUH TEKCTOB HCCIIEIOBATEIBCKIX
pabor.

HaBbiku yTeHHMs M TOCTpPOEHUs IpaUKOB, COCTABJICHUA TaOIMIl U JHATPaMM,
COCTaBJICHHSI U COOPKH CXEM, TEXHUYECKOTO YEepUEHUs, MOJyYCHHbIE HA ypOKax
(GU3MKK, YepyeHHs] M TEXHOJOTHWH, Ha 3aHATUSAX B TBOPYECKOM OOBEIMHEHHUH
pPaCHIMPAIOTCS M HAXOASAT KOHKPETHOE IPUMEHEHUE B COOTBETCTBYIOLIMX padoTax
ydaluxcs.

Vyammecss J0DKHBI TMOJYYUTh HABBIKM — PEIICHHUS] 3a7a4  TEXHUYECKOTO
coJiep KaHus: OOBSICHUTD IEUCTBUS MpUOOopa (10 MAKETY, YEPTEXKY, MO PeaIbHOMY
oOpasily); TOpuayMaTh JEHCTBYIOUIYI0 MOJENb, MPUOOp, HAYEPTUTh CXEMY
YCTPOMCTBA JJIsl BBIMOJHEHUS TEX WM HWHBIX (YHKIHM, OBJIaJeTh HAaBBIKAMU
pabotsl B oonactu TPU3.

KadecTBO MOATOTOBICHHOCTH yYAIIUXCs OMPEIEIeT KaueCTBO BBITIOJIHCHHON UMU
paboTel. DTO ompenensercs NeaaroroM. [JIaBHBIMH KPUTEPUSMU TIPU ITOM
SBJISIOTCSL CTENEHb OBJAJCHUS TEMH WIM HWHBIMU HaBbIKaMH, TIIATEIBHOCTD
HKCIIEPUMEHTA, HAYYHOCTh MPEIIaraéMoro penieHus: mpoOaeMbl, BHEITHUN BUJ U
Ka4eCTBEHHOCTh pPabOTHl TpHOOpa, COOTBETCTBHE HCCICAOBATEIBLCKOM PabOTHI
TpeOyeMbIM HOpMaM U MpaBuUiiaM 0(POPMIICHUS.

Ho mnpu »3ToM B pabore TBOpPUECKOTO OOBEIMHEHUS HE MCKIIOYAETCS
B3aMMOKOHTPOJb M B3aWMOIIPOBEPKA TOBApPHUILEH, 3TO CTAHOBUTCA OCOOEHHO
aKTyaJIbHBIM B IIPOLIECCE TOJATOTOBKH K 3alIUTE aBTOPCKUX pabOT U MPOEKTOB.

a) Boibop u um3roroBineHue Mojenen, (HaKTUYECKH SBISIFOIIMXCS HATJISIHBIMU
NOCOOMSIMU 1711 YPOKOB (DPM3UKH (M IPYTHX MPEAMETOB). JIydIre 3KCIOHAThI 1eTH
pa3HBIX JIeT OOy4YeHMsI MPENOCTABIIAIOT Ha BBICTaBKU. [Ipu 3TOM peryispHbie
MUHUBBICTABKH JIOJKHBI MPOXOJUTh B CAMOM TBOPUYECKOM OOBEIWHEHUHU, YTOOBI
y4yaiuecs MOTIJIM CPAaBHUTh CBOM pabOThl M pabOThl TOBApHILEH, BBICIYHIATh
MHEHHE (TOJIOKUTENbHbIE OTKIMKH, KPUTHYECKHUE 3aMEUaHUsl WA COBETHI)
MOCETUTENIe MUHUBBICTaBKM. B gaHHOM ciyyae 1esiecooOpa3HO BECTH KHUTY
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OT3BIBOB, JUIsl yuéTa BBICKA3aHHBIX 3aMEUYaHWK W YCTpaHEHUS HEIO0paOOTOK B
npolecce JalIbHEHINEro yCOBEPIICHCTBOBAHMS BBICTABJICHHOTO Ha BceoOIee
0003peHue u3Ieusl.

0) BrimonHeHue, a Takxe 3ammTa padOT U MPOEKTOB MCCIEAOBATEILCKOTO
XapakTepa NpeIycMaTpPUBAET HWTOTOBBIE KOH(EpEHIIMH BHYTPU TBOPUYECKOTO
00beIMHEHNS.

Bricirelr opmoii OIEHKH pe3ylbTaTOB TpyAa YYalluXcCs SBISETCS ydacTHE B
HAyYHBIX  KOHQEPEHIHUAX  pa3IMIHOrO  ypoBHA  (OT  TOPOACKUX  JIO
peCIyOIMKaHCKHUX ).

[ToompurenbHOM  (GopMOM  OIEHKH TpyJda YydYalluXcs SBISIETCS — TakkKe
JEMOHCTpALMs PUOOPOB, BBIIIOJHEHHBIX PYKaMU YYaIUXCS U BBICTYIUIEHUE CO
CBOMMH HCCJENIOBATEIbCKUMU paboTaMu TMepe pa3IMYHbIMU ayJIUTOPHUIMH,
HallpuMep, YUYUTEISIMU (PU3UKH, TEXHOJOTHH, IMEJaroraMu JOMOJHUTEIBLHOIO
oOpa3zoBaHus.
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4. KaneHAapHbIA y4eOHBIU rpaguK

Bpems Koa-
Mecto dopma
Neni/niMecsin| Uncsio [mpoBenenusi dopma 3aHATHA | BO Tema 3anATHSA
NnpoBeIeHus! KOHTPOJIfA
3aHATHUS 4acoB
1 Komb6unupoBanHoe 5 KommiekroBanue rpynmnsl. Opranu3aiioHHOE Orboc
' 3aHATHE 3ansTue. Muacrpykrax no Th P
KomOuHmMpOoBaHHOE dusnyeckue BeauyuHbl. bazoBbie u
2. 3aHSITIHC 2 |IpOW3BOJHBIE BEIWYMHBL MexayHapoaHas Ormpoc
cucrema equnun CU
KomOuHmMpOBaHHOE Uzmepenue gusnyeckux BeianuuH. [Ipsameie u
3. 3aHSITHE 2 |KocBeHHbIE u3MepeHus. [lorpemnocTu Tect
MPSIMBIX U KOCBEHHBIX U3MEPEHUM.
[TpakTueckue paboTsl: OnpeneneHue
4 [IpakTrueckoe o |IPEAEIIOB, LCHBI ACCHNS H OKA3AHNA [IpakTuueckas
' 3aHATHE npubopos; [TocTpoenue rpadukos mo paboTta
TaOJIMYHBIM JTAHHBIM.
KomOunupoBannoe Crpoenue BenectBa. [Ipencrasienue o
S. 3aHSTHE 2 |pa3Mepe u macce MoJiekyil. [IpouHoCTb, Ompoc
YOPYrocTh, TEKy4€CThb, BA3KOCTb U T.J.
KomOunupoBannoe Huddysus u ee ckopocts. Co3nanue
6. 3aHSTHE 2 |MarepualioB C BRIOPAaHHBIMU Omnpoc
XapaKTEPUCTUKAMH.
[TpakTudeckue paboTsl: OnpeneneHue
IIpaxTrueckoe N [IpaxTueckas
7. 2 |CBOWCTB pa3lMuHBIX BellecTs; M3yuenue
3aHsTHE pabora
SIBJICHHS] CMAQUMBaHUs U KallMJJIIPHOCTH.
[lepBoHayanbHbIe cBeleHUS 00
8 Komb6unmpoBanHoe o [PTEKTpHYECTBE. DIEeKTPUUYECKHI TOK B Teer
' 3aHATHE MeTtauiax. CMelanHoe COeTMHEHUE

IMPOBOJHUKOB. QHCKTpH‘-ICCKI/Iﬁ CUCTYHK.




[TpakTrueckue padotsl: COOpKA MPOCTEHIIMX

9 IIpakTueckoe ANEKTPUYECKUX Lienel; M3ydenrne MOHTaKHbBIX [IpaxkTrueckas
' 3aHATHE cxem; Pabota ¢ anexTpudeckumMu paborta
KOHCTPYKTOpaMH.
KomOunmpoBanHoe OO6mue cBeaeHUs O IBIKCHUH. PaBHOMEpHOE Ompoc
10. 3aHSTHE Y HEPaBHOMEPHOE JIBUKEHHUE.
bamnuctuyeckoe ABUXEHUE.
KombOunmpoBanHoe PaBHOyCKOpEHHOE IBH>KEHHE. Y CKOPEHHUE. Omnpoc
11. 3aHSTHE CBobOoaHoe nmaaenue. bamnucruueckoe
JBUKCHHE.
[TpakTueckue paboTsl: OnpeneneHue [IpakTuueckas
[IpakTueckoe
12. SALITHE ckopoctu Tei; 3mepenne yckopeHus paGoTa
CBOOOIHOTO MAJCHHS.
[TpakTuyeckue padotsl: U3yueHue IIpakTrueckas
13 Hpaxrueckoe OAJUIMCTUYECKOE IBUKECHHE 6
' 3aHSTHE pabota
NueprHocts Tena. Macca tena.
KombunupoBanuoe .
14. SAHSTIe BzaumopeiictBue Ten. Llentp Tsxectu. Cumsl Ormpoc
TskecTu. Bec tena. Cuna TpeHust.
[TpakTueckue padoTsl: OnpeneneHue HeHTp
15 [IpakTHueckoe Macc ockoi ¢purypsl; OnpeneneHue HeHbl
' 3aHsTHE JIEJIEHUS U TPaJAyupOBaHUE KAl
JTMHaMOMETPOB.
[TpakTueckue padbotsl: U3yuenue
16 [IpakTHueckoe KOHCTPYKIIUH TPpUOOPOB JIJIs1 H3MEPEHUS [IpakTnueckas
' 3aHsTHE Macchl Tena; 3ydueHne cBONCTB yIpyrux pabora
CBOMCTB MPY>KUHBI.
[TpakTueckue padotsl: U3mepenue
[IpakTnueckoe [IpakTnueckas
17. Kod(duUIMeHTa TPEHUS ISl pa3TUIHBIX
3aHSTHE . pabota
MOBEPXHOCTEN
Komb6unupoBanHoe Hasnenue. CooOuaromumecs: Cocysl. Omnpoc
18. 3aHSTHE AtmocdepHoe naBieHHe.




KombunupoBanuoe 3axoH [lackans. 3akon Apxumena. Yciosue Omnpoc
19. 3aHSTHE naBaHus ten. BozayxoniaBanue.
[TpakTuueckue paboThl: 3aBUCUMOCTh
JTaBJIEHUsI TBEPAOIO TeJIa OT BEIUYHUHBI
[IpakTrueckoe o o [IpakTnueckas
20. JEHCTBYIOIIEH CUIIBI U IJIOMIAAN OTIOPHI;
3aHATHE . pabora
W3yuenne ycTpoicTB NpruOOPOB IS
M3MEpPHEHUS J1aBIICHHS;
[IpakTrueckoe [TpakTudeckue pabotel: U3ydeHne [IpakTrueckas
21. 3aHSITHE IIPUHLIUIIOB JEHCTBUI YCTPOUCTB, pa6ota
paboTaronux Ha ocHoBe 3aKoHa [lackans
[IpakTuueckoe [TpakTudeckue padoTer: M3yueHue [TpakTuueckas
22. 3aHSTHE MPUHIIMIIOB ACHCTBUI YCTPOUCTB, paGota
paboTaronux Ha ocHOBE 3aKkoHa [lackais.
[IpakTuueckoe [TpakTuyeckue paboThl: BeIsICHEHNE YCIIOBHIA [TpakTuueckas
23 3aHSTHE I1aBaHus Te; PaccMoTpeHne 3aBUCUMOCTH paGota
apXUMEZ0BOM CHJIbI OT YCKOPEHHUS
CBOOOJHOTO MaJCHMsI HAa APYTUX MIIaHETAaXx.
Cuna octu. 3akoH ['yka.
Komb6unupoBanHoe yHpyr YK
24. SaHSTHe IToreHunanbHas 3HEPrUs Omnpoc
yIpyroaeopMIUpoBaHHOTO Teja.
Kunernueckasi 1 noTeHIMaNbHas YHEPTUU.
3aKOH COXpaHEHMsI MEXaHUYECKON IHEPTHH.
Komb6unmnpoBanHoe
25. SaAHSTHe Hcnonbs30BaHne SHEPTUM PEK, BETPA, Ompoc
npuiuBoB U T.1. Koadduunent nonesnoro
JICHUCTBHSL.
[TpakTueckue padbotsl: N3yuenue IIpaxTrueckas
IIpakTueckoe
26. 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT paboTa
3aHsTHE
nedopmaruu Tena.
[TpakTueckue padoTsl: M3yueHue 3akoHa [TpakTudeckast
27 [IpakTueckoe COXpaHEHHUsI MEXaHUYECKOW IHEPTUH; paboTa
' 3aHATHE W3mepenue nosie3Hoi u 3aTpaueHHON paboThl,

Bolunciaenue KI1J|




KomOunupoBanHnoe

dwuzuka BOKpyr Hac. Pabora dusuko-

28. . . Ormpoc
3aHSTHE TEXHUYECKOH JINTEPaTypOH.
[TpakTuyeckue padotsl: M3mepenue oobema
TeJa HempaBmIIbHOW (hopmbl; M3mepenue
29 IIpakTnueckoe MAacChl TeJIa Ha PhIYaXHBIX Becax; M3mepenue [TpakTnueckas
3aHSTHE IJIOTHOCTH PA3JIMYHbIX BEIECTB; pabota
OnpeneneHue MIOTHOCTH KUAKOCTEN C
IIOMOILIBIO apeoMeTpa
[IpakTnueckoe H3rorosnenune Mmozenei: Becsl pa3ianyHbIX [TpakTrueckast
30. 3aHSTHE KOHCTPYKIUi; CTOJUK sl OTIBITOB TIO paGora
JIABJICHUIO
[IpakTueckoe N3rorosnenune moneneit: Urpyku ¢ IIpaxTrueckas
31. 3aHSTHE W3MEHSIOIIMUMCS TIOJI0KEHUEM LICHTP Macc; paGora
Mozenb "MepTBast neTis"
[IpakTrueckoe Hzrorosinenue moaeieii: @oHTaH MO
) [IpakTnueckas
32. 3aHSTHE naliﬂeHI/IeM, Jlonka, MBYOKyIIAsiCS IO/ pabora
JEHCTBUEM CHJIBI YIIPYTOCTH PE3UHOTO IIHYPA.
[IpakTueckoe W3rorosnenue mojeneit: BonsHas TypOuHa; IIpakTrueckas
33. 3aHSTHE Mopenb noapeMHOT0 KpaHa paGoTa
Komb6unupoBanHoe WHTemiekTyanbHast COOCTBEHHOCTb, IIpaxTnueckas
34. 3aHSTHE aBTOPCKHE TIpaBa. paGoTa
Komb6unupoBanHoe HcTopus Hayky U HUBUIM3ALUHU KaK
35. 3aHSTHE CyMMapHBIN Pe3yNbTaT NEeATEIbHOCTH Ompoc
OTJIE/IbHBIX YUEHBIX.
Komb6unupoBanHoe HcTtopus pa3BUTHS HAYKU U TEXHUKH.
36. 3aHSTHE buorpadun yuensix. Mcropus nzobperenuii u Tecr

OTKPBITHH.




5. MeToanuyeckKkoe obecnedyeHue

OpFaHI/IBHHI/IOHHO'HeAaI‘OI‘l/I‘-IECKI/Ie yC/10BUA pea/IM3alliui IPOrpaMMbl.

[Ipu peanuzanuu MpoOrpaMMbl MPUMEHSIOTCS crleayioue (Gopmbl MPOBEACHUS
3aHATUN: UHCTPYKTaX, Oecena, JEKUUU (U3JI0KEHUE TEOPETUUECKOI0 MaTepuana),
JEMOHCTpALMsl  JJEKTPOHHBIX  IPE3EHTAlMi IO  ONPEICICHHBIM  TEMaM,
PaKTHYECKHE U JJabopaTOpHBIE pabOTHI, pEIICHUE 3a]a4, TPAKTUKYMbI, IPOCKTHI.

Ha 3aHsTusx npW HW3ydeHWH HOBOTO MaTepHalia MPUMEHSIOTCS CICAYIOIINe
METO/Ibl OPTAaHU3AIMH U OCYIIECTBIICHUS YI€OHO - TT0O3HABATEIHLHOM JICSITCIIBHOCTH:
CJIOBeCHbIE (Jiekius, Oecena, AUCKyccHs, OOBSCHEHHE) C HCIOJIb30BAHUEM
HATJISTHBIX METO/IOB.

HpI/I OopraHu3alnuunu Hp&KTH‘IGCKOﬁ YaCTHU 3aHATHUA IPUMCHAIOTCA ITPAKTHUYCCKHC
MECTOAbI: CAMOCTOATCIIbBHBIC pa6OTBI, IMPaKTHYCCKHC pa6OTBI, TBOPYCCKHUC ITPOCKTHI.

OO0s3aTeNBbHO UCIONB3YIOTCS METOJbl CTUMYJIMPOBAHUS M MOTHBALIMM YUYCHUS
BOCIIMTAHHUKOB: WIpOBas CHUTyallus, NpoOJEeMHas CHUTyalus, JUCKYyCCHS,
oOcyxeHue (IMpu U3y4eHUH HOBOTO MaTepuaa), MooIIpeHue.

MaTtepuanbHO-TeXHUYeCKasA 6a3a

Jlia oGecniedenus: 00pa30BaTEIBLHOrO MpoIlecca MaTepUuaIbHO-TEXHUYECKON Oa3oi
kaOMHET  oOcHam@aercs  o0muM  O0OpyAOBaHWEM,  JE€MOHCTPALIMOHHBIM
000pyI0BaHUEM M 000PYJOBaHUEM JJIs IPOBEACHUS MPAKTUYECKUX padoT.

OO6miee obopynoBaHHE (CTAllMOHAPHOE M BCIIOMOTATEIbHOE) COCTOMT W3 IIUTa
AIIEKTPOCHAOKEHHNS, YCTPONCTBA 3alIMTHOIO OTKJIIOYEHUS THUTaHUSA, YYCOHBIX
BEITIPSIMUTENICH, MTENCETBHBIX PO3ETOK M TIPOBOIKH VIS TIOIBOJIA DJIEKTPHUIECKOTO
TOKa K JEMOHCTPAllHOHHOMY CTOJIYy H YYEHHYECKHM CTOJaM; HCTOYHHKOB
MOCTOSTHHOTO ~TOKa JJII TIPOBEICHHUS TMPaKTUYEeCKMX pPaboT; MeXaHu3Ma
3alITOPUBAHUSL OKOH; CTBOPYATOM MAarHUTHOM KJIACCHOW JIOCKH; MPOECKIMOHHOTO
9KpaHa; TMaHeJIeH C pa3IMYHBIMU TPHOOpaMH M YEePTEKHBIMA WHCTPYMEHTAMHU.
BcnomorarenbHoe (mepeHocHoe) o00opy/ioBaHUE BKIIOYAET B Ce0s JIEKTPOHHBIN
ocrmrorpad ¢ MPUHAMISKHOCTIIMHU, BAKYYMHBIM HACOC, CYETIHUK-CEKYHIOMED, U
ap. YacTe BCIOMOTaTEeNbHOTO IEPEHOCHOTO OOOPYJOBaHUSI MOXKET OBITh
YCTaHOBJICHA B KAOMHETE CTAIIHOHAPHO.

JleMoHCTpalluOHHOEe  000pYy/IOBaHUE JIOJHKHO  OOECIeYuBaTh  BO3MOXKHOCTH
HAOJFOICHUS BCEX M3YYaeMBIX SIBICHHM, BKIIOUEHHBIX B MIPUMEPHYIO MPOTPAMMY
cTapmieid IKOJBIL.  J[eMOHCTpallMOHHOE OO0OpYJOBAaHHWE JOJDKHO  COYETATh
KJIACCHYECKHE ¥  COBPEMCHHBIC  CpEJICTBA  M3MEPCHHS W METOMBI
AKCTICPUMEHTAILHOT'O HCCIICIOBAHUS.
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6. Jlutepartypa
HopmartnBHas ocHOBa:

1. ®enepanbubiit 3akoH oT 29.12.2012 Ne 273-03 «O6 ob6pazoBanuu B PDy.

2. IlocranoBnenuem ['maBHOTO TOCYIapCTBEHHOT'O CAHUTAPHOTO Bpaya
Poccuiickoii @eneparnuu ot 28 centsaopst 2020 r. N 28 "O06 yrepxaenuu CII
2.4.3648-20 "CaHuTapHO-3MHUIEMUOJIOTHYECKIE TPEOOBAaHUS K OpraHU3aIUsIM
BOCIHUTAHUA U 00yUEHUs, OTJbIXA U 03[JOPOBIICHUS JCTEH U MOJIOICHKI.
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1. llpunoxxeHusi. OneHOYHble MaTepuaabl [JJiA  aTTeCTaluu
00y4YaloUMXCA AOMOJJIHUTEIbHOM 001 e00pa3oBaTeJIbHOM
o6 epa3BuBawLe nporpaMmmsl «[IpukaagHas ¢usuka»

Koumponwvnaa paooma no npozpamme «Ilpuxknaonasn gpusukan

07151 00YyUarWUXCs nep8o2o _200a 0Oy4eHus
MyHnuyunanoro2o 01002cemHo20 06paz08amenbHO20 YUperHcOeHUs.
00NoOIHUMENbHO20 00pazosanus demeti «Llenmp demcko2o(tonowecko2o)
MEeXHUYecKo20 meopuecmeay 20poocko2o okpyza 2opoo Cmepaumamax
Pecnybnuxu bawkopmocman

3amanue Nel

[Ipn ucnpITAHUM PEAKTHUBHOIO CHapsi/ia, YCTAHOBIEHHOI'O B XBOCTE caMoJIeTa JUIsl
3allMThl €r0 OT HAaMaJeHUs C3aaH, ObLI OOHAPYXEH YIWMBHUTEIBHBIN (akT: mpu
IIyCKE CHapsJ pa3BOpayMBajICsA U JOTOHsUI CBOM caMoueT. Kak MOKHO OOBSICHUTD
9TO SIBJICHUE?

3aganue No2

[[Tap nnaBaet B BojeE, MOTPY3UBIINCH B Hee Ha 3/4 cBoero oobema. Kakas yacTh
miapa JOJKHA BBICTYINATh U3 BOJBI, YTOOBI CHJIa €T0 JABJICHHS Ha JIHO PaBHSIACH
MOJIOBUHE CUJIBI TSKECTH Iiapa’?

3aganue Ne3

Ha HEKOTOpBIX KEJIE3HBIX JOPOrax IOMOJHEHUE MNapOBO3HOTO KOTJIa BOJIOU
MIPOU3BOAUTCS 0€3 OCTAHOBKH MapoBo3a. J[Jist 3TOM 1M MPUMEHSIETCS] U30THYTast
MO/ MPSIMBIM YIJIOM TpyOa, KOTOpasi OMyCKaeTcs Ha XOAy IapoBO3a B KaHABY C
BOJIOW, TPOJIOKEHHYIK BJOJIb penbCoB. [Ipu kakoi ckopoctu mapoBo3a BOJa
MOKET MOJHATHCS HA BBICOTY 3 M?

IIpakTuueckas padora Nel. « BoisicHeHHe yCJIOBUI IVIABAHUSA TeJD)

1. Omnpegenure 3aBUCUMOCTh IIJIaBaHUS TeJda OT CHJIBI TSDKECTH,
JEHCTBYIONIEH Ha TENO, OT TUIOTHOCTH JKHUJKOCTH, B KOTOPYIO MOTPYKEH JaHHBIN
IpeaMET, OT MOrPYyKEHHOr0 00bEMA

IIpakTnueckas padora Ne2. «OnpenesneHue HEeHTPa Mace IVIOCKOH (PUTYypbD)

1.0npenenure EeHTpa Macc MIOCKOW (PUTYPHI.



Konumponvnaa paooma no npozpamme «Ilpuxknaonasn gpusukarn

07151 00YUaAOWUXCS BMOPO20 200a 0OVYEHUS
MyHnuyunanoro2o 061002cemHo20 06paz08amenbHO20 YUperHcOeH s,
00NoONHUMENbHO20 00pazosanus demeli «LJenmp demcko2o(tonoweckozo)
MeXHUYecKo20 meopuecmeay 20poocKko2o okpyaa 20pod Cmepaumamax
Pecnybnuxu bawkopmocman

3aganune Nel

BoinyiiTe MBUIBHBIN My3bIpb. 3aMEThTE, KOTJla Ha MYy3bIpe MOSBUTCS paayxHas
okpacka. O0bsicHuTe siBlieHne. KakoBa mpuOIM3UTENBHO TOJIIMHA TIEHKU MTy3bIPs
B T€X MECTaX, I/I€ OH OKAXKETCS KEATHIM?

3aganue No2

[Ipu Tomorpaduueckoid creMKe ¢ camosiera, Jjetsmero Ha Beicote H = 2000 M,
HEO0OXOIMMO MOJIYYUTh CHUMKU MecTHOCTH B MacmuTade 1 : 4000. KakoBo noymxHO
ObITh (hokycHOe paccrosinue F o0bekTnBa?

3aganue Ne3

Ha TOHKyIO IUIEHKY B HalpaBJICHUM HOPMald K €€ IOBEPXHOCTH I1aJacT
MOHOXPOMATHYECKUW CBET C JUIMHON BOJIHBI 500 HM. OTpa)keHHBIM OT HEE CBET
MaKCUMaJIbHO YCHJIEH BclieJcTBUE MHTepdepeHinn. OnpeneanT MUHUMAIbHYIO
TOJIIWHY IUICHKHU, €CIU NTOKa3aTelb MPEJIOMIICHUS MaTepraa rmieHku 1,4

IpakTuuyeckas padbora Nel. « A3roroBjieHue 3JIeKTPOMATrHUTA)

1.CobepeTe 2JIeKTPOMArHuT U3 TOTOBBIX JeTajci

IIpakTuueckass padora Ne2. «OmnpegesieHHe YAeJbHOI0 CONPOTHBJICHUSA
MPOBOIHUKA

1.Onpenenure yaeapHOE CONPOTUBIIEHUE ITPOBOJIOKH.



Koumponwvnuasn paboma no npozpamme «Illpuxnaonas gpuszuxa»

0J151 00YUarWUXCcs mpemuve2o 200a 00y4eHus
MyHnuyunanoro2o 061002cemHo20 06paz08amenbHO20 YUperHcOeH s,
00NoONHUMENbHO20 00pazosanus demeli «LJenmp demcko2o(tonoweckozo)
MEeXHUYecKo20 meopuecmeay 20poocko2o okpyza 2opoo Cmepaumamax
Pecnybnuxu bawkopmocman

3aganune Nel

MLH(,EI,} ABYMA 0nu3Ko pPacnonEeHHbIMH METAILTHYECKHMH ITTACTHHAMHA,
YEPCILUICHHBIMH Hd H3OJIHPYHOUIHX MOACTABKAX, IMOTOMKHITH METAIMHYECKHH LHIapHEK.
Korpa niacTuHbI MOACOCAHHHIIH K KIIEMMAaM BbBICOKOBOJIBTHOI'O BRINPDAMHKTEA, 1IOOd4B
Had HHX 3dpPAlbl PA3HBIX 3HAKOB, LHIAPHEK I'I]L'JHLUE."I B ABMKeHHE. Onuinure 1 o0BACHUTE
JABHMCHHE LIAPHKA.

3aganue No2

2
KBaI[paTHaH PpaMKa INIoIaJabro 2M , IIOMCIICHAa B OJHOPOJHOC MAIrHUTHOC II0JIC C
HHIIYKHHGIZ 6 Tn. CunoBble JUHUM IIOJIS MNCPICHANKYIISAPHBI IINIOCKOCTH pPaMKH.
OHpGIIGJII/ITI) IMOTOK MarHUTHOM HHAYKIHWH, HpOHI/I3BIBaIOH1Hﬁ PaMKy

3aganue Ne3

[IpotoH B marHuTHOM nosie ¢ uHaykuueu 0,1 Ti onmcan OKpyXHOCTb painycoM
10 cm. Haittu ckopocts npotona. mp= 1,610 -27 kr, g= 1,6x10 -19Ku.

IIpakTnueckas padora Nel. « U3roToBJieHHe 3JIEKTPOMATHUTA M U3Y4YeHHE €ro
CBOMCTB»

1.CobepeTe 2JIeKTPOMArHuT U3 TOTOBBIX JeTajieh

2.0npenenuTe MarHUTHBIE CBOMCTBA 3JIEKTPOMATHUTA.

IlpakTnueckas  padora No2. «COopka JJIeKTPpHUYECKOH Henmu ¢
TpancopmMaTopom»

1.Onpenenute KOJWYECTBO BUTKOB TEPBUYHOM U BTOPHUYHONW OOMOTOK
TpaHchopmartopa.

2. Onpenenute Kod3(pPuUIMEHT TpaHCHOPMAIIUH.



BxoaHasi amarnHoctuuyeckas padora.
Oo6venunenue: [Ipuknaanas pusmka
[epBsiit Tog 00y4YeHHS.
Nel
Ha pucynke 7 usofpaxkeHa MOBEPXHOCTb KHIKOCTH B LHCTEpHE
6eH30BO3a MpH pa3/HYHLIX BHJAX ABUXKeHHsd. B KakoM ciyuae GeH30B03

JIBHKETCS paBHOMEpPHO? B KaKoMm yBeJHYHBaeT CKOPOCTh H B KaKOM 3a-
MenJ/sieT ABUIKEHue?

No2
Huaungp coepunen ¢ maHoMerpamu A, B, C, D (puc. 19). Ha

KHJAKOCTb, 3aK/IOUEHHYIO B LMJIHHAP, AaBHT nopueHb. OnuHaKoBoe JH
JaBJleHHe [10Ka3blBAalOT MaHOMETDBI?

Ne3
TioK ceHa, COpeccOBaHHHIH mNpecc-MoAGOPUIHKOM, HMEET Maccy
40 kr u pasmepnl 90X40Xx 55 cm. Haiigute o6beMHy0 MJIOTHOCTb Crpec-
COBAHHOTO CeHa.

_ Ne4
Kakoe pnaBjieHHe NOMKEH HMETb NOXapHeIA Hacoc, YToObl MO~
JaBaTh BOAY Ha Beicory 80 M?

No5

T'py3 Kakoil Macchl MOXKET MOAHATEL aspoctar o6beMom 100 000 m?
Ha BbicoTy 40 KM? Aspocrat 3anonueH resieM. [laorHocTs remus 0,18 kr/v?,
a MJIOTHOCTb BO3AyXa Ha Bhicore 40 kM paBHa 0,850 kr/m®.



IIpoMeskyTOUYHASI AUATHOCTHYECKAsI padoTa.
Oo6venunenue: [Ipuknaanas pusmka
[epBsiit Tog 00y4YeHHS.
Nel
[IpoHHKHOBEHHE aTOMOB HEKOTOPBHIX METaJ//OB (aJIOMHHHH, xp“om‘
¥ ap.) B r1y6b CTaJbHOIO H3IENHSl JeJaeT €ro MOBEPXHOCTb MPOYHOH H
nep:xkapemwuled. Kakoe dusuyeckoe sBjeHHe JIEKHT B OCHOBE METa/lJH3a-
LM [OBEPXHOCTH CTaJlH H MOYEMy OHA NPOH3BOAUTCA NPH Gosiee BLICOKOH
Temneparype? '
No2
B Kakux fABJeHHAX, U300paKeHHBIX Ha pPHCYHKe 8, pe3yJbTar
neficTBUSA CUJIBI 3aBHCHT OT MOJIOXKEHHA TOYKH MPHJIOKEHHA? OT HampasJe-
HUSl NEHCTBUA CHJBI?
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Ne3

Tpakrop «KupoBem» Tporaercs ¢ Mecra Ha nepBoil nepeaave, a
cnycrst 15 ¢ BoxuTesb nepekJatoyaer Apyryio nepenavy. Ha rpaduke (puc. 5)
n3obpax<eHa 3aBHCHMOCTb NMYTH Tpakropa oT BpeMeHH. Onpepesure Mo
rpaduKy CKOpPOCTb TpaKTopa Ha nepBod nepepaye? Kakoi#l oHa crajna moc-
Je nepek/JouyeHHs cKopoctu? Kako# myTb npomesa TpakTop 3a 35 ¢ ¢
HavaJa jaBHKeHHS? KaKoBa ero cpenHsii CKOpOCTb Ha 3TOM MYyTH?
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Pesell crpora/ibHOro craHka Bo BpeMsi pa6oyero xoja OT OJHOrQ
KpaHHEero moJioxkeHust A0 APYroro s ABHIKETCS CO CKOPOCTbiO vy = 5 M/c.
CkopocTb, ¢ KOTOPOH pexylud HHCTPYMEHT BO3BpallaeTcs B HCXOLHOS
nojoxeHue, paBHa v, = 8 M/c (puc. 6). Kakyio cpegHioo CKOpOCTb
pa3BUBaeT pesell CTaHKa 3a BpeMs [MOJHOro Xoia (ABHKEHHE Tyla H
o6paTHO)?

Puc. 6

No5
Ha aBTOMOOH/b, NBUKYWHHCS TOPH3OHTA/NbHO, ACHCTBYIOT CHJa,
Taru geurareas Fy = 1000 H, cuna tpenus F, = 400 H u cuna comnpo-
THBJIGHHSA. BCTPEUHOro MOTOKa BO3fyXxa Fp = 600 H. Hgoﬁpasme BCE
cuJtbl, ieficTBylolHe Ha aBTOMOOH/b. Bce s CHJBI, ACHCTBYIOUHE Ha
? o o
aBTOMOGU/Ib, 31€Ch Ha3BaHb? KakoBa paBHOAEHCTBYIOWIAS CHJI, JEHCTBYIO-
KX 'HA aBTOMOOHJb B TOPH3OHTAJIbHOM HanpasJeHuu? KakoBa pasHoO-
pelicTBylomas CHJI, ACHCTBYIOWUX Ha aBTOMOOMJ/Ib B BE€PTHKAJbHOM Ha-

npaB/JeHHH?



BxoaHasi amarnoctuyeckas padora.

O6bequnenue: [puknannas ¢usrka
BTtopoii ron 00yueHus.
Nel
[IpoHHKHOBEHKHE aTOMOB HEKOTOPHIX METa/I0B (aJIOMHHHA, XPOM
W 1p.) B [MyOb CTAJbHOTO H3JeNusl JeJaeT ero MOBePXHOCTb MPOYHOH H
nepxkaperomeit. Kakoe ¢usnyeckoe siBJEHHE JICKHUT B OCHOBE MeTa/lIu3a-

IHH [OBEPXHOCTH CTalM H [OYeMy OHa NMpPOU3BOAUTCSH MPH GoJiee BHICOKOH
Temneparype? :

No2
Ilnst npenynpeRaeHus camo-

IPOH3BOJILHOIO OTBEPTLIBAHHA TaeK
NPUMEHSIOT KOHTpraiky, KOTOpYIO

HOHTpP raita

3aBEpPTHIBAIOT MOCJe OCHOBHOM ra#Ku -t
(puc. 10).[Touemy npn HaIWYMH KOHTP- N\
rafiki coelMHEHHE He oc/1abeBaer? L 1
Puc. 10
Ne3

Huamerp Tpy6u Hedremarucrpanu Camoryiop — Ycrb-Banabik —

Kypran — ¥Yda — AnbMmerbeBcK cocTaBasieT 1220 MM (niiowaab nonepey-

Horo ceyenus S = 1,17 m?). Kakoe Ko/iM4ecTBO He)TH NMPOXOAUT B TOJ NO

HeTenpoBOAY, €C/H JKHAKOCTb TeueT CO CKOpocTeio 1 m/c?
Ne4

Manomerp, ycraHoB/aeHHbIH Ha OaTHCKade, MNOKa3bIBaeT, YTO

naBJeHHe Boawel coctaBaser 9,8 MIla. Onpepenure, Ha Kako#l riyGiine
HaXoauTCcss Oatuckad.

Ne5

MoOXHO JIH K TPaKTOpy MaccoH

5400 Kr npuuenutb nuyr Maccoi 600 Kr,

ec/IM paccTOsiIHHE OT MOCJEIHETO OImop-

HOTFO KaTKa MallliHBl 10 JHHHH, BHOJb

—
KOTOPBIX AEHCTBYIOT CHJIbl TSXKECTH Py
-

H P fOOTBETCTBEHHO PABHbI ly = 80 cm
u l, = 180 cM (puc. 54)? byaer s noay-
yexHpifl arperar ycrodyus? He nepers-
HeT JIi Mayr?

10



IIpoMeskyTOUYHASI AUATHOCTHYECKAsI padoTa.
Oo6venunenue: [Ipuknaanas pusmka
Bropoii ron oOy4deHus.
Nel

anuTOI{EHHEi ZeTajlell Ha TOKapHOM CTaHKe HHOTAA pPe3ell 0XJaxK-
AAl0T BOAAHOH CTPYyeH, IHaue HHCTPYMEHT TepsieT NPoYHocThb. Kakum crno-
co00M yBe/MYMBAETCH BHYTPEHHsisl SHEPTHA pe3lia NpPH ToueHun? Vsmens-
€TCA JIM NpH 3TOM BHYTDEHHAS 3HEPrHdA OXJaxpawouieldl Boap?

Ne2
C nomolbi0 TEMJIOBH30pa (Tak HasbiBaeMoro npubopa «HOYHOrO
BHIEHHSA») MOXHO OGHAapyXKUTb pa3/HYHbIE Te/la, Harperbie XOTs Obl He-
3HAYUTENbHO, MPHYEM HE3aBHCHMO OT TOTO, OCBEILIEHBbI 3TH Te/1a HJIH Ha-

XoasiTcA B MosiHOM TemHoTe. Kakoe dH3nyecKoe sBJEHHE HCIIONb3YyeTCs B
3TOM NpHOODE?

- N93 - ~ s
3aKaJsiHBaloT CBepJio W3 cTaau Maccoit 100 r, Harperoe J0 TeMe-
patypnl 840 °C, omyckasi B cocyh, CofepKaiiii MallMHHOE MacJo npH
temneparype 20 °C. Kakoe KoJW4yecTBO MacJ/ia CJIeAyeT B3fITb AJs 3TOrO,

uroObl KOHEYHasi TemiepaTypa AeTald He npeBbicHaa 70 °C? Yie/ibHas
TenaoeMKocTb Macsaa 2000 Ix/(xr-°C).

No4
K akoe Ko/n4ecTBO TOMJIHBA pacXoAyeT 3a CMeHY (7 4) fBUTraTelb
TpakTopa «Kuposen K-700», ecid arperar nepejBHraercsi CO CKOpPOCTbIO

O Km/4, pasBuBas Npu 3TOM Ha Kploke cuiay Taru 64 kH. Kospduuunent
nosnesHoro peficreus pased 0,3

No5
Pacupsacb, ras nepeMecTuJ mnopiieHb Ha paccrosiuue 0,5 M.
IMnowanb nopiuns 0,02 M2, atmocepHoe faBaeHHe HopmanbHoe (101,3 KITa).
Onpegenure: paboTy rasa N0 NpPOTAalKHUBAaHHIO [OPIIHS; KOJHYECTBO

TEemJIOThl, OTAaHHOe rady HarpepateseM. Cuutadtre KII HarpeBatens
paBHbIM 1, a TpeHHeM mnpeHeOperure.

11



Bxoanas 1uarHocTuyeckas padora
O6benunenue: [Ipuknaanas pusmka
Tpetuii rox 00yueHus

Nel

Ha pucynke 69 rpaguueckH n3obpaxkeHa 3aBHCHMOCTb TeMIiepa-
TypHl Tesla (KepaMAYecKO# MJIHTKH) NPH OXJIaXKIeHHH BO3RYLIHOH CcTpyei.
Hsyuure rpaguk. Kak (ObiCTpo H/IH MELJIEHHO) U3MEHAETCS TeMmeparypa
TeJla B HayaJle OXJa)KJeHHA? KaK noroM? UeM 3TO MOXKHO OOBSCHHTBH?
YcraHoBHTE, Ha CKOJBKO NOHH3KJIACh TeMNlepaTypa TeJla B TeUeHHe NepBoi
MHHYTBL. UTO HAacTYNHT NpH JajbHedueM oxJaxkaeHnu? Kakoit Bug Oyner
MMeTb I'padHK MO HCTEUYeHHH MPOLO/IXKUTENbHOTO BPEMEHH?
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Puc. 69
No2

Cyxoe MOJIOKO MOJyyYalOT MyTeM BbIapHBaHHA €ro B COCYAe,
OTKYAA HelpepeiBHO BbIKAYMBAIOT BO3JYyX, [pPHYEM TeMneparypa BhllIapH-
BaHHA HamHoro Huxe 100 °C. Kakue ¢u3anyeckHe 3aKOHOMEPHOCTH HOJO-
XeHbl B OCHOBY 3TOro mpolecca?

~ Ne3
Kanopudepnr ciayskaT nasi oGecrneyeHHs JKHJBIX [1OMELICHHH
CBEXKHM TEMJIBIM BO3AyXoM. Kakoe KOIH4eCTBO Ten 10Tkl NOMyYHT KOMHATa,
ecu depes Kasopudep emedacHo npoxoaur 20 M® Bosayxa, TemmepaTypa

KoToporo npu Bxofe B Kasopudep 15 °C, a na Boixome u3 Hero 25 °C?
YnenvHas tensioeMKocTb Bosayxa 730 JIxk/(kr-°C).

No4
Pacmupsasco, ras nepemectuJs nopiieHb Ha paccrosinue 0,5 M.
Iaomane nopuHsa 0,02 M2, aTMocdepHoe naBaeHHe HopManbHoe (101,3 kITa).
Onpeneaunte: pa6oTy rasa no NpPOTAJKHBAHHIO IOPIIHSA; KOJHYECTBO
TemJoThl, OTAaHHOe rady HarpeparteseMm. Cunraiite KIII HarpeBarens
paBHBIM 1, a TpeHHeM NpeHeOperure.

No5
B OO6bIYHBIX YCJOBHAX NPH KHIEHHH MY3bIpbKU Napa MoXHHMa-
10TCSl K CBOOOXHOH NOBEPXHOCTH XKHAKOCTH. KaK NO/IKHO NpPOXOAHTHL KH-

MeHHe B COCTOSIHMH HeBecoMocTH, Hanpumep, B MIC3, Ha 6Gopty KoToporo
MoJEPKHBAETCH HOPMaJIbHOE JaBJieHHE?

12
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IIpoMeskyTOUHAS JUATHOCTHYECKAs padoTa

O6benunenue: [Ipuknaanas pusmka

Tpertuit rox oOydeHus.
Nel
B pesyasrare TpeHus o pe-
MEeHb TMOBEPXHOCTb ILKHBA 3apsiiH-
Jack nosoxurensHo (puc. 106). Cy-
IIeCTBYyeT JIH MAarHMTHOE MoJie BO-
Kpyr Bpawaiowierocs mkusa? Ecau

CYIHeCTBYeT, TO KaK HanpaBJ/ieHbl JH-
HUHU noas?

No2
I'POMKOTOBOpPHTE/Ib COCTOUT M3 KOJblie-
BOTO Maruuta /, 3ByKOBOH Karymiku 2, nuddy- \

3opa 3 W mpeobpasyer KoneOGaHHS SJeKTpHUe-
CKOro TOoKa B 3ByKoBui€¢ (puc. 119). ITouemy npu
M3MEHEHHH TOKa B OOMOTKe KaTyuika nepeMelna- 7
eTcs Mo CepAeyHHKY Marnuta? KakoBo Hamnpag- 2=z
JieHue IBHXKEHHS KaTYIIKH OTHOCHTeAbHO Mar- ’

HHTa [pH HanpaBJIeHHH TOKa B OOMOTKe, yKa-
33HHOM Ha DHCYHKe? Puc. 119

Neo3
IIpoiias yckopsaomyw pa3HocTs norennuanos U = 2000 B, anek-
TPOH BJIETAET B OXHOPOAHOE MATHUTHOe moJe ¢ MHAyknueit B = 150 mxTn

¥ ABUKETCA MO0 OKPYXHOCTH pagnrycoM R = 1M B IUIOCKOCTH, nepleHAM-
KYJAAPHOM MATHUTHOMY moinio. HaiiTH OTHOLeHHe 3apAna 3/eKTPOHA K €ro

Macce.
Ne4

MeTannuueckuii crep:keHb ganunoi [ = 0,2 m
MOJIBECUIM TOPH30HTAJBLHO HA ABYX JIETKUX IPOBOAAX
anuHoi h = 0,1 M B BepTHKAJBHOM MATHUTHOM IIOJIE C
uHaykunes B = 1 Tu. Crep:keHb OTKJIOHAIOT Ha o = 30°
OT TNOJIOXKEHHA paBHOBEeCHA M oTmyckaioT (puc. 13.58).
HaitTin pa3HOCTE HOTEHIIUMATOB MEXAY KOHIAMU IIPOBOX-
HHKA B TOT MOMEHT, KOrJa OH NPOXOAMT II0JIOXKeHHe
PaBHOBECHS.

Puc. 13.58

No5

3 npoeoga annnoi [ = 2 M cAienaH KBaApaT, KOTOPLIH pacnoso-
»XeH ropusoHTansHo. Kakoit anekTpuyeckuii 3apAx Npoiaer no Nposoay, ec-
JH ero MOTAHYTh 3a ABe JHAaroHAJbLHO NMPOTHBOMOJOXHhie BEePIIHHHI TaK,
yro6bl OH caoxkunca? ConporuBnenne nposoga R = 0,1 Om. Beprukanbuas
COCTABJAKIIASA MAHUTHOrO niosia 3eman B = 50 MxTa.



