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1. IMosscHuTeIbHAA 3aANIKCKA

HanpaBieHHOCTH NPOrpaMMbI—€CTECTBEHHO-Hay4YHast. JlaHHas mporpaMMa HarpasiieHa
Ha oOyuenue nereit 13-16 et ¢ nenbo npoOyauTh Y 00yJaromuxcs HHTepec K (GU3nIecKuM
sKcriepuMenTam. [Iporpamma HanpaBieHa Ha OPMHUPOBAHUE OCHOBOTIONATAIOIINX (DU3NIECKUX
3HaHUN U yMeHui. OOyueHre o JaHHOW ITPorpaMMe CO3AaeT OJaronpusaTHbIE YCIOBUS JUIS:

- pa3BUTHS NTO3HABATEIIBHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B MPOIIECCE PEIICHUs PU3NYECKUX 3a]]a4 U CAMOCTOATEILHOTO TPUOOPETEHUSI HOBBIX 3HAHHIA;

- COBCPIICHCTBOBAHHUA IMOJIYYCHHBIX B OCHOBHOM KYpPCE 3HAaHUU U YMGHHﬁ,

- ¢dopMHpOBaHUS TMPEACTABUTEICH O MOCTAHOBKE, KiaccU(UKAIUK, MpUeMax U MEeTOo/aax
pereHust PU3NIECKUX IKCIIEPUMEHTOB;

- IPUMEHEHUs 3HaHUM M0 PU3UKe JUIsl OOBSICHEHUS SIBJICHUN MTPUPOJIbI, CBOWCTB BELIECTBA,
peuieHus GU3MYECKUX 3a/1a4d, CaMOCTOATEILHOIO MPUOOPETEHUS U OIIEHKHM HOBOM MH(pOpMAaIUU
(hM3UYECKOTO COIepKAHUSI.

KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTHUK ITPOT'PAMMOBI

HaumeHoBaHue JlononHuTtenbHas o01Iepa3BUBaloIIas MporpaMmma
NMpOorpaMMsl «IKcnepuMeHTAIbHasA (PU3UKA»
ABTOp nporpaMmmbI neaaror JOMOJIHUTEIbHOTO oOpa3oBanus Kpayse

JIronmuira CeMeHOBHA

JlaTa co3nanus 2025 T.
HanpasieHHocTh €CTECTBEHHO-Hay4YHasI
YpoBeHb IPOrpamMmbl MIPOJIBUHYTHII
LeneBas kaTeropus [TporpamMma mpeaHa3zHavyeHa Al 0OYYarOIIUXCS B
o0yuyarmuxcst Bo3pacte 13-15 mer, Ge3 orpaHu4eHUN BO3MOKHOCTEH
3I0pPOBbsI, TMPOSBJSAIONIMX HHTEpeC K (U3HUYECKOMY
9KCIIEPUMEHTY.
SA3bIk 00y4eHust pycckuit
O0mmii 00bem 4acos 1o 68 JacoB
nporpamMmme
Cpok peanuzanuu 2 roga
dopma peajm3anuu OYHas
Pexum 3anaTHi 3aHsaTuss mpoBoAATcs | akageMHMYecKud vac B
Heznento. PexomenayeMas HamnoJIHAEMOCTb Tpymnmbl 12-
15 genosexk.



Menu u 3apa4u
NPOrpamMmbl

I_Ie.]'lb peajim3anuu nporpaMmmali:

- pa3BUTHE NIO3HABATEIILHBIX UHTEPECOB,
MHTEJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
nporecce pereHus GU3nIeCKux 3a1ad u
CaMOCTOSITEIBHOTO TIPUOOPETCHHSI HOBBIX 3HAHUM;

- COBEpUICHCTBOBAHUE ITOJYYEHHBIX B OCHOBHOM
Kypce 3HaHHU U YMEHUU;

- (¢opMHpOBaHUE TIPEACTABUTENCH O MOCTAHOBKE,
knaccuukanuii, mpHeMax W METOJax PEIICHHS
(1)1431/1%01(1/1)( OKCIICPUMCEHTOB,

- TIPUMEHATH 3HAHUS MO (UHKE IS 0OBSICHEHUS
SABJICHUW MPUPOJbI, CBOWCTB BEIIECTBA, PEUICHUS
bu3nYecKuX 3a7a4, CaMOCTOSITEIFHOTO MTPHOOPETEHUS U
OIICHKH HOBOI MH(OpMau (prU3N4ecKoro coJiep>kaHusl.

3agaum nporpamMmsI:

Oobyuarommue:

—o0ecreunTh dbopmupoBaHUE YMEHUI
BOCIIPUHUMATh, IepepadaTeiBaTh W HPCABIBIATH
WH(POPMAIIUIO B CIOBECHOM, 00Opa3HON, CHMBOJIUYECKOM
dhopmMmax, aHaJIM3UPOBATh u repepabaThIBaTh
MOJYYCHHYI0  HMH(OpMamui0 B  COOTBETCTBHUH  C
IOCTABJIECHHBIMM  3aJadaMM, BBIIENIATH  OCHOBHOE
CoJIepKaHWEe TPOYUTAHHOTO TEKCTa, HAXOAWTh B HEM
OTBETHI HA TMOCTABJICHHBIE BOTIPOCKHI M U3JIaraTh €ro

Pa3zeuBaronue:

—pa3BHUBaTh JIMYHOCTHBIC KOMIIETEHIIUH, TaKUX
KaK yOKJIEHHOCTh B BOBMOXXHOCTH TIO3HAHUS IPUPOIBI,
B HEOOXOJMMOCTH  Pa3yMHOTIO HCIOJIL30BaHUS
JOCTWKEHUN HAyKM W TEXHOJIOTUW ISl JadbHEUILEero
pPa3BUTHSA 4YEJIOBEUECKOTOo OOIIeCTBa, YBaXKEHUE K
TBOpPIIaM HaYKH U TEXHHKH, OTHOIIICHHE K (PU3UKE KaK K
AJIEMEHTY 00I11€YeI0BEYECKON KYIIbTYPHhI;

—pacuiMpsATh  KPyr  HMHTEPECOB,  pPa3BUBATh
CaMOCTOSITEIBHOCTD, aKKYpPaTHOCTh, OTBETCTBEHHOCTD,
AKTHUBHOCTh, KPHUTHYECKOE M TBOPYECKOEC MBIIUICHHE
npu paboTe HHIUBUAYATbHO M B KOMaHje, IpU
BBITIOJTHEHUH WHJUBUIYAIbHBIX U TPYIMOBBIX 3aJaHHM
1o (uzuke.

BocnurareabHble:

—BOCIHTHIBAThH TUCIUTUTMHUPOBAHHOCTb,
OTBETCTBEHHOCTh, CAMOOPTaHU3AIINIO, TPYAOIIO0HE;

—o0ecneynBaTh (dopMupoBanue YyBCTBa
KOJIJIGKTUBH3MA M B3aMMOIIOMOIIIH.



AHHOTAUMSA MPOrPaMMBbl

Ilnanupyemslii pe3yabTaT
peajM3anuy nNporpamMmsl

Jannast mporpaMmma HarpaBJeHa Ha
dbopMupoBaHHE UHTEpEca 00YJAOIMIUXCS K PU3NISCKUM
IKCIIEPUMEHTaM

Hudposas nabopaTopus KapAMHAIBHBEIM 00pazoM

U3MEHSET METOJUKY u COZIEpIKaHHE
JKCIIEPUMEHTAIBHON JIeATeNbHOCTH. [IIMpokuil cnekrp
U(PPOBBIX JaTYNKOB II03BOJISIET ydauiumcest
3HAKOMUTBCS c rapameTpamu ¢bu3nIecKoro

9KCIIEPUMEHTa HE TOJIbKO Ha KaueCTBEHHOM, HO U Ha
KOJIMYECTBEHHOM YypoBHe. C moMoIibio 1UPPOBOI
nabopatopud  MOXKHO  TNPOBOJUTH  JUIMTENbHBIN
9KCIEPUMEHT JaXe B OTCYTCTBHM SKCIIEPUMEHTATOPA.
[Ipu »TOM wH3MepseMble HaHHBIE W PE3YJAbTaThl MX
00paboTKkH 0TOOpakaroTCs HEMOCPEACTBEHHO Ha 3KpaHe
KOMIIBIOTEpA.

B mpouecce GopmupoBaHus dKCIIEPUMEHTAIBHBIX
YyMEHMH 1o (U3MKe Yyyalluiicss Y4YUTCS MPEACTaBIATH
nHpOpMaIHIO 00 UCCIIETOBAHUH B YETHIPEX BUJIAX:

— B BepOaJbHOM: ONKCHIBATh IKCIEPUMEHT,
co3JaBaTh CJIOBECHYIO MOJEIb JKCIEPUMEHTa,
¢ukcupoBaTb ~ BHUMaHH€ Ha  H3MEpPSIEMbIX
¢u3nYECKUX BETUUMHAX, TEPMUHOJIOTUY;

— B Ta0ONWYHOM: 3amOJHATH  TaOJHUIIBI
JNAHHBIX, JIGKAIMUX B  OCHOBE  IOCTPOCHUS
rpa¢ukoB (MpU OSTOM Yy YYAINIUXCS BO3HUKAET
NepBUYHOE  TIPEJCTaBICHWE O  Macmradax
BEJINYMH);

— B TpaduueckoM: CTpOUTh TpaduKu TIO
TaOJMYHBIM JTAaHHBIM, YTO IIO3BOJISIET TEPEHTH K
BBIJIBOKCHUIO THIIOTE3 O XapakTepe 3aBUCHMOCTH
MEXTy (U3NYECKUMU BelHMYUHaMHu (TIpU  ITOM
YUUTEIh TIOKa3bIBACT MIPEUMYIIIECTBO B
BU3YaJIM3alMH 3aBUCUMOCTEH MEXKIy BEJIMYHMHAMM,
HArJISIIHOCTh 1 MHOTOMEPHOCTB);

— B AHAJIUTHYCCKOM (B BHAC
MAaTEMATHYCCKUX ypaBHeHHfI) . IMpUBOJUTDH
MaAaTEMATHYCCKOC OIIMCaHHUC B3aMMOCBA3HU
(1)I/I3I/IIIGCKI/IX BCJINYHH, MaTEMaTHYICCKOC

O606H.[€HI/IC TOJIYYCHHBIX PE3YJIbTATOB.

AKTYaJlbHOCTH NPOrpaMMbl 00ycJOBlieHa TpeOOBaHUSAMHM OOIIeCTBa HAa BOCHHMTAaHUE

BCGCTOpOHHe—pEBBI/ITOﬁ JIMYHOCTH.

HporpaMMa OPHUCHTHPOBAHA HA BOBJICUCHUC YHAIITUXCA B IIPOCKTHYIO ACATCIIBHOCTD.
PazBurue C€CTCCTBCHHO-HAYYHOI'0 NOTCHIHAJIA JIMYHOCTU 06yqa}omeroc;1 IIpru OCBOCHHU
JIaHHOM nporpamMmsl, TMPOUCXOAUT, MMPECUMYIICCTBCHHO, 34 CUéT IMMPOXOKACHUA YCpPC3
q)OpMI/IpOBaHI/IC HpCHCTaBHTCHCﬁ O IIOCTaHOBKCE, KHaCCI/I(I)PIKaLII/II‘;I, npueMax u METoJlax pCIICHUA

(1)I/I3I/ILICCKI/IX 9KCIICPUMCHTOB.



HoBu3Ha nporpamMmabl, B OTJIHYHE OT CYIIECTBYIOIIUX POTrpaMM 1o (U3MKe,
obecrnieunBaeTcs TEM, 4TO JOTIOJTHUTENbHAS 00Ieodpa3oBaTebHast 001epa3BUBAIOIIAS
nporpamma «JKcnepuMeHTaIbHas (pu3nka» peanuzyeMas Ha Oase 1uQpPOBOI T1adopaTopun
«Touka pocTay, MPEeIOCTaBISIET BO3MOXHOCTh OPIraHU30BaTh 00pPa30BaTENbHBIN MTPOIECC HA
OCHOBEC YCTaHOBJIeHHI)IX Tpe60BaHI/H>'I, COXpaH?I?I OCHOBHBIC ITOAXOObI U TCXHOJIOTUH B
OpraHu3aiui 00pa3oBaTeIbHOTO MPoIecca.

OTan4uTeIbHON 0CO0EHHOCTBIO JAaHHON MPOrPaMMBbl SIBJISIETCS TO, UTO IIPU peau3aluu
yu4eOHOTrO IUlaHAa TPOTPaMMBI  IUIAHUPYETCS  TOMHUMO  HCCIIEOBATEIbCKOTO  METOJa
HCI0JIb30BAHNE YAaCTUYHO-TIOUCKOBOTO, IMPOOJIEMHOTO M3JI0KEHHS, @ B OTIENIbHBIX CIydasx
nH(popMalMOHHO-WITIOCTpaTuBHOTO. [locnennuit Meroa mpuUMeHsieTcsl B TOM cllydae, Korja y
yyalxcs OTCYTCTBYET 0a3a, MO3BOJISIONIAs HCIIOIb30BaTh MPOIYKTUBHBIE METOIBI.

@OyHKIMHU NPOrPaMMBbI

Oo0pa3zoBarenbHast QyHKIMS COCTOUT B BOOPYKEHHHM YYalllUXCS CHUCTEMOM Hay4YHBIX
3HaHI/II\/'I, YMCHHﬁ, HAaBBIKOB C ICJIBI0 UX UCIIOJB30BaHWA HA IPAKTHKE

Komnencaropnasas ¢QyHKIUS mnporpaMMmbl peaiu3yeTcsi IMOCPEICTBOM 4Yepea0BaHUs
Pa3IMYHBIX BUJOB JIEATEIBHOCTH 00YyJalOIMXCsl, XapaKTepa Harpy3o0K, TEMIIOB OCYIIECTBIICHUS
JeSITeIbHOCTH.

CoumnanbHo—aganTUBHAsA QYHKIMS TPOTpaMMbl  COCTOMT B TOM, YTO  Ka)XIbIiA
oOyyaromuiicss Ha 3aHATHSAX OTpabaThlBaeT HABBIKM  B3aUMOJEHMCTBUA €  JPYTUMHU
YY4aCTHMKAMHU MPOrpaMMbl, IPEooseBas MPOOJEeMHO-KOH(DINKTHBIE CHUTYyallMH, IepeKUBast
yCclieXu M HeyJauu, BblpabaThlBaeT MHIMBUAYAJIbHBIA CHOCOO camMOpeaau3aliy, YCHEIIHOTo
CYIIECTBOBAHMSI B PealbHOM MHUPE.

[Ipu opranuzanuu y4eOHbBIX 3aHATUA UCTIOIB3YIOTCS CICTYIOIINE METOAbI 00yYeHM s :
Ilo énewtnum npusnakam oeameabHOCMU Ne0azo2a u 00y4auUxXca:
- cnogecHvli—0ecena, JeKIus, 00CyKIeHUE, PacCKa3, aHAIIN3;
- Ha2s10HbILL — TI0Ka3, POCMOTP BUICO(DUIBMOB U TIPE3CHTAIU;
- NpaKmu4eckuli — CaMOCTOSATEIILHOE BHIMOJHEHUE 3aJaHUH.
Ilo cmenenu akmueHoCmMu NO3HAGAMEILHOIL 0CAMENbHOCIU 00YUAIOWUXCA:
—00bACHUMENLHO-ULTIOCMPAMUBHbIE — O00YYaroluecss BOCHPUHUMAIOT W YCBaWBaIOT
rOTOBYIO HH(OPMAIIHIO;
—penpooyKmugHulil — 00ydJaIoIIuecss BOCIPOU3BOIAT MOJIyYCHHbIC 3HAHUS U OCBOCHHBIE
CIIOCOOBI IEATEIBHOCTH;
—uccnedogamenvckuil — OBIAZeHUE OOYYaIONIMMUCS METOJaMH Hay4dHOTO IO3HaHUS,
CaMOCTOSITEIIBHOW TBOPYECKOM pabOTHI.
Ilo nozuunocmu nooxooa:
—aHanumMu4ecKuyll — aHaJIM3 STAIlOB BHITTOJIHCHUS 3aJaHUH.
Ilo Kpumepuio cmenenHu camocmoAmMeNbHOCMU U MEOPUECMEa 6 OeAmenbHOCmu
oodyuarowuxca:
—YaCTUYHO-TIOUCKOBBIN — 00yJaromuecs y4acTBYIOT B KOJUIGKTHBHOM TIOHMCKE B TIPOIECCe
pElIeHUs MOCTaBIEHHBIX 3a/1a4, BHIMIOJIHEHUN 3aJaHUI I0CYTOBOM YacTH MPOTPaMMBI;
—MeTo/1 MpoOIeMHOT0 00yUEeHHUS;
—METOJI JU3aiH-MBIIIICHUS,
—METO/1 MPOEKTHOM AESITEIIbHOCTH.

Bo3MoskHbIe (DOPMBI IPOBEICHUSA 3AHATHIA:
—Ha 3Tare U3y4eHus: HOBOTO MaTepuaina — JeKIHs, 00bICHEHHE, paccKas, JeMOHCTPALIUS.



—Ha 3Talle MPaKTUYECKOM NEATEIbHOCTH — IPOBEICHUE IKCIIEPUMEHTA;
—Ha 3Tale 0CBOCHHUs HABBIKOB — OIIMCAHUE YKCIIEPUMEHTA;
—Ha 3Tare MPOBEPKH MOITYYCHHBIX 3HAHUH — IPE3eHTAlNs 110 BEIOPaHHOW TEMe.

O:xunaembie pe3yJibTaThl:
JInYyHOCTHBIE pe3yIbTaThl:

OOyuaromuiicst TOIYIUT BO3MOKHOCTD Il (POPMHUPOBAHUS CIEAYIOMINX JTMIHOCTHBIX
PE3yNIbTaTOB!

® pa3BI/ITI/IC IIO3HABATCIIbHBIX I/IHTCpeCOB, I/IHTeJIJIeKTyaJIBHBIX n TBOp‘-IeCKI/IX
CIIOCOOHOCTEMN;

* yOeXAEHHOCTh B BO3MOKHOCTH MMO3HAHUS IPUPO/Ibl, B HEOOXOAUMOCTH Pa3yMHOTO
HUCIIOJIb30BaHU I[OCTI/I)KGHI/Iﬁ HAayKu U TEXHOJIOTHH JJIsA ﬂanLHeﬁmero Pa3BUTHA YCTTOBCYECKOTO
O6HI€CTBa, YBAXKCHHUC K TBOPIAM HAYKH U TCXHUKHU, OTHOIICHUC K (1)I/ISI/IK€ KaK K DJICMCHTY
0011e4eI0BeUeCKON KyJIbTYpHI;

* CaMOCTOSATEIbHOCTh B IPUOOPETEHNH HOBBIX 3HAaHUH U MPAKTUYECKUX YMEHUM;

* TOTOBHOCTH K BI)I60py KU3HCHHOTI'O IIYTH B COOTBETCTBHUH C COOCTBEHHBIMU HHTCpECaMU
1 BO3MOXHOCTAMU,

* MOTHBAIIHs 00pa30BaTEILHOMN JEATSILHOCTH Ha OCHOBE JTMYHOCTHO OPUEHTUPOBAHHOTO
IMOIX01a;

* (hopMHpOBaHKE IEHHOCTHOTO OTHOIICHUS IPYT K APYTY, K YIUTENIO, K aBTOpaM
OTKPBITUMA U U300PETCHUH, K pe3yIbTaTaM 00ydeHUs

MeTtanpeaMeTHbIe pe3yJabTaThl:
Pecynamusnvie ynusepcanvrvle yuebnvie oeticmaus:

1. Ymenue camocmosmenvno onpedensame yenu odyyeHus, cmasums u
Gopmynuposams HO8ble 3a0a4l 8 Y4ébe U NO3HABAMENbHOU 0esMelbHOCIU, PA3EUBAMb
MOMUBHL U UHMEPECHl C80el NO3HABAMELHOU 0esiMebHOCU.

OO0yuaromuiicsi CMOXKET:

¢ aHAJIM3UPOBATDH CYIICCTBYIOIUC U IJIIAHUPOBATDH 6y,HYH_II/IC 06pa30BaTeJleHe
PE3YyIbTATHI,

® I/I,Z[eHTI/I(l)I/II_II/IpOBaTB coOCTBEHHEIE HpO6HeMBI U OIIPCACIIATH I'NNIaBHYIO HpO6JICMy;

¢ BBIJIBUT'aTb BEPCUU PCIICHUA HpO6HeMBI, Q)OpMYHI/IpOBaTB THIIOTE3bI,
MpEeABOCXUIIATD KOHEYHBIN PE3YyJIbTAaT,

* CTABUTb IIEJIb JICITEIILHOCTH Ha OCHOBE OTPeeIEHHON MPOOIEMBI U CYIIECTBYIOIINX
BO3MOKHOCTEH;

° (1)OpMy.]'II/IpOBaTB yqe6HHe 3aJla4M KakK Iaru J0CTHXKEHUS IMOCTaBJICHHOM 1IN
ACATCIIbHOCTH,

* 000CHOBBIBATh HEJICBBIC OPUCHTHUPBI U IPUOPUTETHI CChIJIKAMHA Ha ICHHOCTH,
YKa3bIBasd U 000CHOBBIBasI JIOTUYCCKYHO IMOCICA0BATCIIBHOCTD HIAr'0B.



2. Ymenue camocmosmenvro naanuposame nymu 00Cmudicerus yeaeu, 6
MOM YUcie arbmepHamugHvle, 0OCO3HAHHO 8blOUpams Hauboaee ¢ pexmusnvie cnocoobwl
peutenus yuebHbIX U NO3HABAMENbHBIX 3A0aH.

OOy4JarImuics CMOXKET:

* onpeAenaTh HeoOxoauMoe(bie) IeiicTBHE(s1) B COOTBETCTBUU C y4eOHOM 1
[I03HABaTEIbHOMN 3aJJauaMi U COCTABJIATh aJITOPUTM €ro(MX) BBIIIOJIHEHNUS;

* 000CHOBBIBATH M OCYIIECTBIIATH BEIOOp Hanbosee 3PEeKTUBHBIX CIIOCOOOB PEIICHHS
y4eOHBIX ¥ IMO3HABATEIBHBIX 33]1a4;

* OIPEACTATH/HAXOJUTh, B TOM YHUCIIC U3 MPEUI0KEHHBIX BAPHAHTOB, YCIOBHS IS
BBITIOJTHEHHS Y4EOHOM U MMO3HABATEIHLHON 3a/1a4;

* BBICTpaMBaTh KU3HEHHBIE IIJIaHbI HA KPaTKOCPOYHOE Oyyiee (3asBIsATh LEIeBbIe
OPUEHTHUPBI, CTABUTh aJ€KBAaTHbIE UM 33a4U U Mpeasarath AeMCcTBUs, yKa3bIBas U
000CHOBBIBas JJOTMUECKYIO TIOCIIEA0BATEIBHOCTD 111ar0B);

* BBIOMPATh U3 IPEUIOKEHHBIX BAPUAHTOB U CAMOCTOSITENIbHO UCKATh
CpeacTBa/pecypchl sl pelIeHUs 3aaun/JOCTUKEHUS 1IETIH;

* COCTaBJISITH IJIaH PEIICHUs TPOOJIEMBbI (BBIIIOJHEHHS POEKTA, IPOBEICHUS
HCCTIeIOBaHUA);

* OIIpeNeNATh MOTEHINANIbHBIE 3aTPYTHEHUS IPU PELIEHUU Y4eOHOM U
MO03HAaBaTeIbHON 3aJ]aul U HAXOJAUTh CPEJCTBA JIJIsl UX YCTPAHEHUS,

* OIUCBIBATh CBOM OMBIT, OQPOPMIISISL €T0 JUI Nepeiadu IPYTUM JIIOIM B BUJIE
TEXHOJIOTHH PEIICHUs] MPAKTUUYECKHX 3aad ONPeIeNIEHHOro Kilacca;

* [UTAHUPOBATh U KOPPEKTHUPOBATh CBOIO MHAMBUIYaJIbHYIO 00pa30BaTEIbHYIO
TPaeKTOPHIO.

3. Ymenue coomnocumso ceou oeticmeusi ¢ naaHupyemviMu pe3yibmamami,
0Cyuecmenams KOHmpoJib c8oell 0esimebHOCIU 8 Npoyecce OOCMUNCEHUS pe3)ibmamd,
onpeodensimos cnocodvl OelticmaUll 8 PAMKAX NPeON0NHCEHHbIX YCI08ULL U MPeOOBaHUl,
KOPPEeKmupo8ams c80u Oeticmeus 8 COOmMEemcmeauU ¢ UsMeHaowelcs cumyayuetl.

OO0yyaromuiicsi CMOXKET:

* OIIpeIeNSITh COBMECTHO C MIEIarOroM U CBEPCTHUKAMM KPUTEPHUH MIIAHUPYEMBbIX
PE3yNbTaTOB U KPUTEPUH OLICHKU CBOEH yueOHOM AeATeIbHOCTH; * CUCTEMAaTU3UPOBATh (B
TOM YHCJI€ BHIOMPATh MPUOPUTETHBIC) KPUTEPUH IUIAHUPYEMbBIX PE3YJIbTATOB U OLEHKU
CBOEI1 IeSTEIbHOCTH;

® OT6I/IpaTI> HHCTPYMCHTHBI JIs1 OICHHUBAHU cBOCH ACATCIIbBHOCTH, OCYIICCTBIIATH
CaMOKOHTPOJIb CBOEH JIEATEILHOCTHU B paMKax IMpeII0KCHHbIX YCJ'IOBI/Iﬁ u Tpe60BaHPIfI;

¢ OICHUBATBb CBOIO ACATCIBHOCTD, Apr'YMCHTUPYA NPUYIHUHBI JOCTUKCHU S UIIN
OTCYTCTBHUS INIAHUPYECMOT'O pE3yJibTaTa,

¢ HaXOJUTh NJOCTATOYHBIC CPCACTBA IJIS BBITIOJITHCHU A y‘le6HLIX JICVCTBUI B
HU3MEHSIOIIEHC S CUTyallun 1/WIH IIpU OTCYTCTBUHU INIAHUPYCMOT'O PE3YyJIbTATa,

* paboTas Mo CBOEMY IUIaHY, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO AEATEIbHOCTh Ha
OCHOBE aHAJIN3a U3MEHEHUI CUTYaIUH JUIs MTOJIy4eHHs 3allJIJaHHPOBAHHBIX XapaKTEPUCTUK
MPOYKTa/pe3ynbpTara;

® YCTAHABJIMBATH CBA3b MCIKAY NOJTYUCHHBIMHA XAPAKTCPUCTHUKAMU IIPOAYKTA U
XapPaKTCPUCTUKAMU MTpoLEecCa ACATCIbHOCTH U 110 3aBCPHICHUHN ACATCIIBHOCTH IpCAjlaraTb



HM3MEHEHHE XapaKTepUCTHUK IpoLecca Ul TOJy4EHHUs YIIYUIICHHbIX XapaKTEPUCTUK
NPOAYKTa,

® CBCPATH CBOH I[CFICTBHSI C LCJIBIO U ITpU HGOGXOHI/IMOCTI/I HCIIPABJIATDH OIINOKU
CaMOCTOATCIIBHO.

4. Ymenue oyenusamv npasuibHOCmMb 8bINOIHEHUs YUeOHOU 3A0ayl,
cobCmeeHHble BO3MONCHOCIU €€ PeUuleHUs.
OO0yuaromuificsi CMOXKET:

* OIIpENENATh KPUTEPUH MTPABUIIBHOCTH (KOPPEKTHOCTH) BBITIOJTHEHHS YUeOHOM
3a/1a4H;

* aHAJIM3UPOBATH U OOOCHOBBIBATH PUMEHEHHE COOTBETCTBYIOIIEIO0 HHCTPYMEHTApHUs
JUIS BBITIOJIHEHUS y4eOHOM 3a1a4u;

° CBO60)IHO II0JIB30BaThCA BI)Ipa6OTaHHI)IMI/I KPUTCPHUAMHU OLICHKA U CAMOOILICHKU,
HUCXOJd U3 LEJIN U UMCIOIIUXCA CPEACTB, pasjindasa pe3yabTaT U CITOCOOBI JICfICTBHfI;

¢ OOCHUBATH MMPOAYKT cBOEi JCATCIIBbHOCTH I10 3aJJaHHBIM H/UJIA CaMOCTOSTEILHO
OHpe)IeJ'IéHHI)IM KPUTCPUAM B COOTBETCTBUU C LCIIBIO JCATCIbHOCTH,

* 000CHOBBIBATh IOCTHKUMOCTH IIEJTH BHIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKHU
CBOUX BHYTPEHHUX PECYPCOB U JIOCTYITHBIX BHEITHUX PECYPCOB; * (GDUKCUPOBATH U
aHAJM3UPOBAThH JUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIhTAaTOB.

5. Braoenue ocnoeamu camokoHmpoIis, camooyeHKU, NPUHAMUsL peuleHuti u
ocyujecmenenus 0CO3HAHHO20 8b100pa 6 YueOHOU U NO3HABAMENbHOU 0eamelbHOCMIU.
OO0yyaromuiics: CMOXKET:

* Ha0JII0/1aTh ¥ AaHAJIM3UPOBATh COOCTBEHHYIO YUEOHYIO U TTO3HABATEIIbHYIO
JEeSITeNIbHOCTD U JIEITEIbHOCTD IPYTHX O0y4YaIoUIUXCcs B MPOLIECCe B3aUMOIIPOBEPKH;

® COOTHOCHUTB PCAJIBHBIC U IIJIAHUPYEMBIC PE3YJIbTAaThL PIHI[PIBPII[YEUIBHOFI
O6paSOBaTCHLHOﬁ JACATCIIBHOCTH U ACJIaTh BBIBOHI,

¢ IPUHUMATDh PCUHICHUC B y‘IG6HOI7I CUTyallul U HECTHU 34 HETO OTBCTCTBCHHOCTD,

¢ CaMOCTOATCIIBHO ONIPCACIIATh ITPUYUHBI CBOCTO YCIIC€Xa UJIM HCYCIICXAa U HAXOAUThb
CIIOCOOBI BbIXOa U3 CUTYyallUU HCYCIICXA,

® PCTPOCICKTUBHO OIIPECACIIATH, KAKNUEC JENCTBUS MO PCHICHUTO y‘Ie6H0fI 3aga4u UiIn
nmapaMeTpbl 3TUX JIeCTBUI IMMPUBCIIN K MMOJIYUYCHHUIO UMCIOLICTOCA ITPOAYKTa yqe6H0171
ACATCIIBHOCTH,

* IEMOHCTPUPOBATh NPUEMBI PETYIALNU TCUX0()U3NOTOTUYECKUX/3MOIIMOHAIBHBIX
COCTOSIHUH JUTsl TOCTIOKEHUs 3 dexTa ycrokoeHus (yCTpaHeHHs: SMOLIMOHAIBHOM
HanpsHKEHHOCTH), 3G PeKTa BOCCTAHOBIEHUS (0caa0lIeHus IPOsIBICHUN yTOMIIEHUS),

s dexTa akTHBU3aLUH (MTOBBIIIEHUS ICUX0(U3NOTOTHUECKON PEaKTUBHOCTH).

1. Kommynuxamuenvie ynueepcanvhule yuednvie Oeticmsus: ymeHue
Op2aHU306b16AMb YUeOHOE COMPYOHUYECTNBO U COBMECMHYIO 0esIMENbHOCMb C yuumenem
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U ceepcmHuKamu,; pabomams UHOUBUOYATLHO U 6 SPYNNe. HAX00ums oduee peulerue u
paspewams KOHGIUKMbL HA OCHOBE CO2NACOBAHUSL NO3UYULL U YYEMA UHMEPECO8;
popmynuposams, apeymMeHmMuUpo8ams u OMCMAaueams c60€ MHeHuUe.

OOy4JaroImuics CMOXKET:

* ONPEACIIATh BO3MOKHBIE POJIM B COBMECTHOM JEATEIbHOCTH;
* UIPaTh ONPEACIEHHYIO POJIb B COBMECTHOM ACATEIBHOCTH;

* IPUHUMATh MO3ULIMI0 COOECEHNKA, IOHUMAs TIO3ULIMIO IPYTOro, pa3iinyarh B €ro
peun: MHEHHUE (TOUKY 3pEHHS), I0Ka3aTeNbCTBO (apryMEHTHI), PaKThl; TUIOTE3bl, aKCUOMBI,
TEOpUU;

* OIIpENIeNATh CBOM ACUCTBUSA U ACUCTBUS MAapTHEPA, KOTOPbIE CIIOCOOCTBOBAIIN WIIN
MPENSATCTBOBAINA MTPOTYKTUBHOW KOMMYHUKAIINH;

* CTPOUTH MO3UTUBHBIE OTHOIIEHHUS B IIpoliecce y4eOHOM U M03HaBaTEIbHON
JEATENBHOCTH;

* KOPPEKTHO U apryMEHTHUPOBAHHO OTCTauBaTh CBOIO TOUKY 3PEHUS, B JUCKYCCUU
YMETb BBIJIBUraTh KOHTPapryMeHTHI, IepedpazupoBaTh CBOIO MbICIIb (BJIaIeHUE
MEXaHHU3MOM SKBUBAJIEHTHBIX 3aMEH );

* KPUTHYECKH OTHOCUTHCSI K COOCTBEHHOMY MHEHHUIO, C JIOCTOMHCTBOM MpHU3HABAThH
OomMrO0YHOCTh CBOETO MHEHHS (€CIIM OHO TAaKOBO) M KOPPEKTHUPOBATH €T0;

* IpeJIarath ajJbTePHATUBHOE pellleHne B KOHQIUKTHON CUTYallHH;
* BBIJICJIATH OOIIYIO0 TOUKY 3pEHUS B IUCKYCCHUMU;

* IOTOBapHUBAaThCs O MpaBUJIaX U BOMpPOCcax AJsl 0OCYKICHHS B COOTBETCTBHH C
MOCTABJICHHOM Tepe]] TPYNION 3a1a4eit;

* OpPraHu30BbIBaTh yueOHOE B3aUMO/ICHCTBHUE B IpyMIe (OMpenessTh 00Lue ey,
pacnpenensiTh poiu, I0TOBapUBaThCs APYT C APYTOM U T. [1.);

* YCTPAHATh B paMKax JHaJiora Pa3pbiBbl B KOMMYHHUKAIIMH, 00YCIOBICHHbBIC
HETIOHUMAaHHEM/HETTPUATHEM CO CTOPOHBI coOeceHUKA 3a1au, (POPMBI HITU COIep KaHUS
JManora.

2. Ymenue ocosnanno ucnonvzosams peuegvle cpedcmea 8 COOMeemMcmau ¢
3a0ayell KOMMYHUKAYUU OISl 8bIPANCEHUST COUX UYBCMS, MblClell U nompeOHocmell OJisl
NJIAHUPOBAHUSA U PeSYIAYUL C8OeU 0esIMeIbHOCIU, 8la0eHuUe YCMHOU U NUCbMEHHOU
peuvlo, MOHOLO2UYECKOU KOHMEKCMHOU peublo.

OO0yyaromuiics CMOXKET:

* OMIpEeNIeNsITh 3a/1a4y KOMMYHHUKAIIUU U B COOTBETCTBUU C HEW OTOMPATh peueBbie
CPEICTBA;

* OTOMpPATh U UCIIOJIB30BATh PEUEBhIE CPEACTBA B MPOIIECCE KOMMYHUKAIIMH C JPYTUMU
JOJIBMU (JIMAJIOT B Mape, B Majlol TpyIe u T. 11.);

* [IPEJICTABIATh B YCTHOM MJIM MUCHbMEHHOW (hopMe pa3BEPHYTHIN I1aH COOCTBEHHOM
JEATENBHOCTH;

° CO6J’IIO,Z[2[TL HOPMBI I'Iy6J'IPI‘-IH01>i pcuu, periiaMCHT B MOHOJIOTC U NUCKYCCHUU B
COOTBETCTBHMU C KOMMyHHKaTHBHOﬁ 3az(aqel71;



* BBICKa3bIBaTh M 000CHOBBIBATH MHEHHUE (CYXK/ICHUE) U 3aIPaAIINBAaTh MHEHUE
napTHEpa B paMKax JUajora;

¢ IPUHUMATh PCIICHUEC B XOJAC JUaJlora U COIJIaCOBLIBATL €TO C C06CCCIIHI/IKOM;

¢ CO3JaBaTb NMCbMCHHBIC KIIMITUPOBAHHBIC U OPUTMHAJIbHBIC TCKCTHI C
HCIIOJIB30BAHHEM HCO6XOI[I/IMI>IX PEUYCBBIX CPCACTB,

* HCIOJIb30BaTh BEpOAJIbHBIE CPEJICTBA (CPEACTBA JIOTHUYECKOM CBSI3H) ISl BBIICTICHUS
CMBICTIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

* HCII0JIb30BaTh HEBEPOAJILHBIE CPEJICTBA WM HATJIAHbIE MaTepUabl,
MIOATOTOBJIEHHbIE/ 0TOOpAaHHBIE MOJT PYKOBOJACTBOM YUMTEJIS;

¢ a1ejaaThb OHGHO‘IHBIﬁ BbIBOJ O JOCTHMKCHHUH LEJIN KOMMYHHUKAIIUHA HETOCPCACTBCHHO
IMOCJIC 3aBCPHICHUA KOMMYHHUKATHBHOT'O KOHTAKTa U 00OCHOBBIBATH €I0.

3. Dopmuposanue u pazeumue KOMIEMEeHMHOCMU 8 00IACTU UCHOIb30BANUS
UHGDOPMAYUOHHO-KOMMYHUKAYUOHHBIX mexHoao2ull (Oaree — UKT).
OO0yuaromuiicsi CMOXKET:

* [IeJICHANpPaBIECHHO UCKATh U MCIIOJIb30BaTh HH(OPMAIIMOHHBIE PECYPCHI,
HE0OX0IMMBbIE [yl pellIeHrs yI4eOHbIX U MPAKTHUECKUX 3a/1a4, ¢ moMolnbio cpeacts UKT;

* BEIOMPATh, CTPOUTH U UCTOJIB30BATh a/IEKBaTHYI0 HHPOPMALIMOHHYIO MOJENb VIS
nepeaayl CBOUX MBICIIEH CPEACTBAMU €CTECTBEHHBIX U (DOPMANIBHBIX SI3bIKOB B
COOTBETCTBUU C YCIOBUSAMU KOMMYHUKALINN;

* BBIEIISTh NH(POPMALIMOHHBIN aCEKT 3a/1auu, ONepUPOBATh JaHHBIMU, UCIOJIb30BATh
MOJEIIb PEUICHUS 3a/1a4H;

* HCIOJIb30BaTh KOMIIbIOTEPHBIE TEXHOJIOTUH (BKJIKOYasi BEIOOP a/leKBAaTHBIX 3a/aue
MHCTPYMEHTAJIBHBIX IPOIPAMMHO-AMINAPATHBIX CPEJICTB U CEPBUCOB) IS PEIIEHUS
MH(GOPMALIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX YU€OHBIX 33/1a4, B TOM YHCJIC: BBIYUCICHHUE,
HalKCcaHue MUCeM, COUMHEHUH, TOKIIa10B, pedepaToB, CO3JaHUE IPE3EHTAUN U JIp.;

* HCIOJIb30BaTh HHPOPMALIUIO C YUETOM ITUYECKHUX U ITPABOBBIX HOPM;

* CO03/aBaTh MH(MOPMALMOHHBIE PECYPCHI PA3HOTO TUIA U JJIsl pa3HBIX ayIUTOPHIH,
coOuoaTh HH(GOPMAILIMOHHYIO TUTHEHY U IIpaBUiia HHPOPMALIMOHHOM 0€30MacHOCTH.

—KOMIIeTEHTHOCTHBIM  MOAXOJA  pealu3alliM MpOTrpamMMbl  IIO3BOJISIET  OCYLIECTBUTH
¢dopmupoBanue |y oOywaromierocs Kak JIMYHOCTHBIX, Tak M  IpodeccuoHanbHo-
OPUEHTHPOBAHHBIXKOMITETEHIIUHYEPE3UCTI0NIb3yeMble(hOPMbI U METObI 00yueHus,
HALEJICHHOCTh Ha MPAaKTUYECKUE PE3YIIbTaThI.

B nponecce o0ydeHus o nporpaMMe y o0ydaromerocss popMHUpYrOTCs:

YHHBEpPCAJbHbIe KOMIIETEHIUH:

—yMeHue paboTaTh B KOMaH e B 0011eM puT™ME, 3(h(HEKTUBHO pacipesieniss 3ajauu;

—yYMEHHE OPUEHTUPOBATHCS B MHPOPMALIMOHHOM MTPOCTPAHCTBE;

—yYMEHHE CTaBUTb BOINpPOCHI, BbIOMpaTh Haubosiee >(QeKTHBHbIE peleHus 3axad B
3aBUCUMOCTHU OT KOHKPETHBIX YCIOBUH;

—TPOSIBJICHUE TEXHUYECKOIO MBIIUICHMS, [O3HABATEIbHOW NEATEIBHOCTH, TBOPUYECKOU
MHULMATUBBI, CAMOCTOSITEIILHOCTH;

—CIIOCOOHOCTH TBOPYECKHU pelIaTh TEXHUUECKUE 3a/1aUH;

—CIIOCOOHOCTh TPAaBUJIBHO OPraHMU30BBIBATH pabodyee MECTO W BpeMs Ui JOCTHKEHHS
[IOCTaBJIEHHBIX LIEJIEH.
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npeaMeTHbIe pe3yabTarbl: OOydaronuics NOJIy4YUuT BO3MOKHOCTD JUIS
(hopMUpPOBaHUSA CIEAYIOMINX MIPEIMETHBIX PE3YJIbTATOB!

* 3HaHUS O IPUPOJE BAKHEUIINX (PU3MUECKHX SIBICHUIN OKPY)KAIOIIET0 MHUpa
MOHMMaHHUE CMBICTA (PU3NYECKUX 3aKOHOB, PACKPBHIBAIOIIUX CBS3b U3YYCHHBIX SIBICHUMH;

® YMCHHU IMOJIB30BATHCA METOJaMH HAYYHOT'O UCCICAOBAHUSA SIBJICHUM MMpUupoJabl,
IIpOBOAUTD Ha6JHOZI€HI/I$[, IJIAaHWUPOBATH U BBINIOJHATD OKCIICPUMCHTHI, O6pa6aTI)IBaTI)
pe3ynbTaThl U3MEPEHUH, IPEICTABIIATH PE3yIbTaThl U3MEPEHUH C TOMOIILIO TAOJIHII,
rpadukoB u Gopmyl1, 0OHAPYKMBATH 3aBUCUMOCTH MEXIY PU3NICCKIMH BEITHIYNHAMM,
06"I>$ICH$[TI) IMMOJIYYCHHBIC PE3YJIbTAaThl U ACJIaTh BBIBOABI, OLICHUBATL I'PAHUIIbI HOI‘pGIHHOCTef/'I
pEe3yJIbTaTOB U3MEPEHHIA;

* YMEHHS IPUMEHATh TEOPETUUECKHUE 3HAHUS 110 (U3UKE Ha MPAKTUKE, PellaTh
(u3nyeckue 3ajaun Ha IPUMEHEHHUE TIOTYYEHHbBIX 3HAHUI;

* YMEHHS ¥ HaBBIKU [IPUMEHSTD MTOJIyYE€HHBIE 3HAHUS JUIsl 00ObSICHEHUS IPUHIIUIIOB
JENCTBHS BaXKHEHIINX TEXHUYECKUX YCTPOUCTB, pEHICHUS TPAKTUYECKHUX 33]1a4
MTOBCETHEBHOM JKM3HU, 0OecriedeHrsi 0e30MacHOCTH CBOEH KU3HU, palllOHATILHOTO
MIPUPOIOTIOJIB30BAHUS U OXPAHBI OKPYKAOIIEH CPEbl;

* (popmupoBaHue yoexkeHHUs B 3aKOHOMEPHOM CBSI3U U MO3HABAEMOCTHU ABJICHUN
MIPUPO/IbI, B 00bEKTUBHOCTH HAYYHOT'O 3HAHMSI, B BBICOKOM [IEHHOCTH HAYKU B Pa3BUTUU
MaTepUaIbHON U TyXOBHOU KYJIbTYpPHI JIFOIEH;

* pa3BUTHE TEOPETHUECKOTO MBILUICHUS HA OCHOBE (JOPMUPOBAHUS YMEHUMN
yCTaHaBIUBaTh (DaKThl, pa3IM4aTh MPUUUHBI U CIIEJCTBUS, CTPOUTH MOJIEIH U BBIABUTaTh
TUIOTE3bl, OTBICKUBATh U (POPMYIUPOBATH 10KA3aTEIbCTBA BHIIBUHYTHIX THIIOTES,
BBIBOJUTD U3 SKCIIEPUMEHTAIBHBIX (PAKTOB M TEOPETUUECKUX MOJIeel pU3ndecKre 3aKOHbI;

* KOMMYHUKAaTUBHbIE YMEHHUSI: IOKJIAAbIBATh O PE3yIbTaTaX CBOET0 HCCIEA0BAHNUSA,
y4acTBOBATh B AUCKYCCHH, KPaTKO U TOYHO OTBEUaTh Ha BOMIPOCHL, UCIIOJIb30BATh
CIPAaBOYHYIO JIUTEPATYPy U APYrue UCTOYHUKU HHPOPMALIUH.

MoHnuTopuHT 00pa3oBaTe/JbHbIX Pe3yJibTATOB

Cucrema OTCIEKUBaHUS, KOHTPOJS U OLEHKH pPE3ylIbTaToOB OOy4YeHHS 10 JaHHOU
MIPOrpaMMe UMEET TPU OCHOBHBIX KPUTEPHSI:

1. HagexHOCTh 3HaHUM U YMEHUI — MpearnoiaraeT yCBOCHHE TEPMHUHOIOTHH, CIIOCOO0B U
TUIIOBBIX pelieHu B cepe GU3NYECKOro IKCIepuMeHTa

2. CdopMHpOBaHHOCTh JMYHOCTHBIX KadeCcTB — OIMpenesieTcs Kak COBOKYIHOCTh
[IEHHOCTHBIX OPUEHTAINH B cpepe ecTeCTBEHHO-HAYYHOTO MTO3HAHUSI.

3. TOTOBHOCTh K MPOJOJIKEHHIO 00yueHusi B chepe eCTeCTBEHHO-HAyYHOI'0 TO3HAHUS—
oTpesieNsieTcsl Kak OCO3HaHHBINH BHIOOp 0OJiee BBHICOKOTO YPOBHS OCBOEHHS BBHIOPDAHHOTO BHJA
NEeSATENbHOCTH.

Croco0blI onpeaesieHusl pe3yJbTATHBHOCTH Peaju3alui NPOrpaMmMsel u popmbl
NO/IBEJCHHUS NTOI0B Peau3alui NPOrpaMMbl
B mpornecce o0ydeHus: mpoBOJATCS pa3Hble BHJIbI KOHTPOJIS pe3yIbTaTUBHOCTU YCBOSHHS
IIPOrpaMMHOTO MaTepuana.
Texkymuii KOHTPOJIb TPOBOJUTCA HA 3aHATUAX B BUAE HAONIOJEHHSA 3a yCIEXaMHu
KaxJ0ro oOydJaromerocsi, mnpoueccoM (GopMupoBaHus KomreTeHIMHA. Tekymui KOHTpOJIb
YCIIEBA€MOCTH HOCUT O€30TMETOYHBIM XapakTep U CIYKUT Ul OIpeNesIeHUs] MeJarorn4eckux
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IPUEMOB M METOAOB [UId MHAMBUIYAJIbHOIO IOAXOJAa K KaXJaoMy oOydaromemycs,
KOPPEKTUPOBKH IUIaHa PabOTHI C TPYIIIOMN.

IleproanyecKknii KOHTPOJb IIPOBOJUTCA 110 OKOHYAHUU HU3Y4YCHUS KaKIOU TEMBI B BUJC
IIPEACTABJICHUS IIPAKTUYECKUX PE3YJIbTATOB BBINOJHEHHUs 3a1aHuil. KOHKpeTHbIE POBEPOUYHBIE
3aJaHusd pa3padaThIBa€T MENaror ¢ y4eToM BO3MOXKHOCTH MPOBEACHUS MPOMEKYTOYHOTO
aHanu3a mnpoiecca (GopMupoBaHUs KomreTreHuud. [lepuoanueckuii KOHTPOJIb MPOBOJIUTCSA B

BHJC IMPE3CHTAHU.

IIpoMe:KkyTOUHBI KOHTPOJIb — OLIEHKA YPOBHS M KauecTBa OCBOCHHUS OOYYarOIIUMUCS
JIOTIOJTHUTEIBHON 00111€00pa30BaTeIbHOM 00111epa3BUBAOIIEH TPOrPAMMBI 110 UTOTaM U3y4YEHHUS
paszerna, TeMbI UM B KOHIIE ONIPEJEIICHHOTO IIEpHoia 00yUeHNSI.

dopMaMu KOHTpPOJIE MOTYT OBITh: aHAINW3 Ha KaKIOM 3aHATHH KAa4eCTBA BBITIOJHECHUS
paboT U MpUOOPETEHHBIX HABBIKOB OOIIEHHUS, IPE3EHTALINS IPOEKTOB.

HroroBasi arrectamusi — TPOBOJUTCS B Mae C IEJbIO0 OICHKH KayecTBa OCBOCHHS
0OyyaroUMMuUCs JIOMOJIHUTENIBHON 00111e00pa3oBaTeIbHON  00LIepa3BUBAIOLICH MPOrpamMMbl
MOCJIE 3aBEPIICHNS €€ N3yICHUSI.

B npouecce

IMPOBCACHUA HTOTOBOM arTeCTalli OLCHUBACTCA PE3YJIbTATHUBHOCTDH

OCBOEHHMS ITPOrPAMMBI.

Kpurepun one

HUBAaHWS TIPUBEICHBI B Ta0mmmax 1 u 2..
Tabmuna 1

Kpurepun ouennBanusi cGopMHUpPOBAHHOCTH KOMIIETCH M

YpoBeHb OrnncaHne NOBENCHYECKUX TPOSIBICHUI
1 ypoBeHs - OOyyaromuiics He BIaJeeT HaBBIKOM, HE IOHMMAaeT €ro
HEJO0CTAaTOYHBIN BAXKHOCTH, HE MBITAETCS €0 MPUMEHSTh U Pa3BUBATh.
2 ypOBEHB — OOyuaromuiicsi HaxXOJWUTCS B TIPOIECCE OCBOCHUS JTAHHOTO
pa3BHUBAIOIIUICA HaBblKa. OOydJaronuiics MOHMMAeT BAXHOCTb OCBOCHHS HABBIKOB,
0JIHaKO He Bcera A3(h(HEKTUBHO MPUMEHSET €r0 B IIPAKTHKE.
3 ypOBEHb — OO0yuaromuiicst MOJIHOCTHIO OCBOMJI IAaHHBIN HABBIK.
OTIBITHBIN OO6yuatomuiicst 3(QQPEKTUBHO TPUMEHSET HaBBIK BO BCEX
10JIb30BaTEIh CTaHJIAPTHBIX, TUTIOBBIX CUTYAILIUSX.
4 ypoBeHb — Oco00 BbICOKasl CTENIEHb PA3BUTHS HABBIKA.
MIPOJIBUHYTHIH OO6yyaromuiics cnoco0eH MPUMEHSITh HaBBIK B HECTaHJIAPTHBIX
10JIb30BaTEIh CUTYAIUSIX WM CUTYaIUsIX TOBBIIIEHHON CI0XKHOCTH.
5 ypoBeHb — YpoBeHb pa3BUTHS HaBbIKA, IPU KOTOPOM OOydarouuiucs
MacTepCTBO CTAHOBUTCS AaBTOPUTETOM U OKCIIEPTOM B Cpelde CBEPCTHUKOB.
OOyyaromuiics crnoco0eH mepeaaBaTb OCTAJIbHBIM HEO0OXOJUMBIE
3HAHMSI ¥ HABBIKU JJIS OCBOCHUS M PA3BUTHsI JAHHOTO HABBIKA.

Tabmnuua 2
Kpurepnu onieHuBaHus YPOBHSI OCBOEHHUSI MPOrPaMMbI
YpoBHU p
OCBOEHHS ITPOTPAMMBI C3yApTaT
Bricokuii OOyyaromuecss AEMOHCTPUPYIOT BBICOKYIO 3aWHTEPECOBAHHOCTH B
YPOBEHBb OCBOCHUS yueOHOM, MO3HABATEIbHOW M TBOPUECKOW IESITENBHOCTH, COCTABJISIOIICH
MIPOrPaMMBI coJlep’KaHHe TMporpaMMbl. Ha HMTOroBOM TECTHPOBAaHUHM TOKA3bIBAIOT
OTJIMYHOE 3HAHHE TEOPETUUYECKOTO MaTepuala, MpakKTUIeCKoe IPUMEHEHNE
3HAHMI BOTUIONIAETCS B KAYECTBEHHBIN POAYKT
Cpenuuit OOyyaromuecs 1eMOHCTPUPYIOT JOCTATOYHYIO 3aUHTEPECOBAHHOCTH
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YPOBEHb OCBOCHHUS B y4eOHOM, IMO3HABATEIBHON U TBOPUYECKOHN NESTEIBHOCTH, COCTABIISIOMICH
IIPOTrpaMMBbI cojepxkaHue InporpaMMmsl. Ha HMTOroBoM TECTUPOBAHMHM IOKA3BIBAIOT
XOpOIlIee 3HAaHUE TEOPETUYECKOI0 Marepuaa, PakTUYeCKOe IIPUMEHEHHE
3HaHUH BOIUIOMIAETCS B MPOJYKT, TPEOYIOIMMHA  HE3HAUYNUTEILHOU
T0pabOTKU
Huzkuii O6yuaromuecs JEMOHCTPHUPYIOT HU3KUI YPOBEHD
YPOBEHb OCBOCHUS 3aMHTEPECOBAHHOCTH B y4eOHOM, IO3HABaTEIbHOM M  TBOPYECKOMH
IIPOTrpaMMBbI JEATEIbHOCTH, COCTAaBIIOLIEH coJepkaHue nporpaMMmsl. Ha wnroroBom
TECTUPOBAHUN TIOKA3bIBAIOT HEJOCTATOYHOE 3HAHME TEOPETHYECKOIO
Marepuaia, mpaKkTudeckas paboTa He COOTBETCTBYET TPEOOBAHUSIM

2. Copep:xaHue NporpaMmabl

2.1 YUEBHBIN ILTAH

JAOMOJIHUTEILHOH 00111e00pa3oBaTe/IbHOI 001epa3BUBAOIIEH POrPaAMMBbI

((3KCHep]/IMeHTaJILHaH (])1/13m<a»

8 kiacc
Ne HasBanue paznena, moays, KonnyecTBo 4acoB Metoa o0yuenus, popma
/i TEMBI Beero | Teopws | Ilpaktuk OpraHu3anuu
a NeiTeIbHOCTH, KOHTPOJIb
1 BBoaHbIe 3aHATHA 2y 2 0
1.1 OpraHuzanoHHOE becena.
sausatue. becema o T 1
npaBuiiax 0€30MacHOCTH
Ha 3aHITUAX KPYKKA
1.2 Yto Takoe mpoeKT? becena
[TpoexThl Mo pusmke. 14 1
[InanupoBaHue NpoOEKTOB
1o hu3HKe
2 TensoBbie sIBJIEHUS 14 g 6 8
[TepBoHayanbHbIE 1 becena
2.1 CBEJICHUS O CTPOCHUU lua
BEIIleCTBA
29 Jubdy3us B Ku3HHA r 1 becena
YyeJIoBEKa U JKUBOTHEIX.
IIpoBeneHue ONBITOB O becena. IIpakTtnueckoe
2.3 Teme «Omnpenenenue 14 1 3aHATHUE: DKCIICPUMEHT,
pa3MepoB MAJIbIX TEJ. OIIBITEI
IIpoBenenue 1 becena. IIpakTrnueckoe
SKCIEPUMEHTOB I10 3aHATHEC: SKCIICPUMECHT,
MIPOBEPKE KAK OIIBITHI
24 TeMIlepaTypa BIUSET HA 1a
CKOPOCTb MPOTEKAHUS
middy3un B pazIMuHbIX
cpenax
3aHnMAaTeNIbHEIC 1 becena. [Ipaktuueckoe
2.5 OTIBITHI (TETJIOBBIC g 3aHATHE: HKCIIEPUMEHT,
sBiieHus1): HarpeBaem OTIBITHI
BO31YX.
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Harpesaem Boxy. 1 becena. IIpaktuueckoe
2.6 Harpesaewm cruny. la 3aHsTHE: SKCIIEPUMEHT,
OTIBITHI
Onpenenenune becena.
2.7 YIEIBbHOU 14
TEII0EMKOCTH
BEIIECTBA
DKCIIEpUMEHTHI IO becena. IIpaktnueckoe
OTIPEIENICHUIO 3aHATHE: SIKCIIEPUMEHT,
2.8 KOJIUYECTBA TEILJIOTHI 14 1 OIIBITEI
NP HArPEBaHUU U
OXJIKJICHUU
[IpakTnueckas pabdora. IIpakTrueckoe 3aHsATHE:
Habmronenue AKCIEPUMEHT, OTIBITHI
3aBUCHUMOCTHU
2.9 TEMIEPATypbl KUTICHUS 1y 1
BO/JIbI OT U3MEHEHUS
aTMochepHOro
JTABJICHMUS.
OKCIEPUMEHT TIO 1 [IpakTrnueckoe 3aHsATHE:!
2.10 | OmpereNEeHHIO 1q OKCTIEPUMEHT, OITBITHI
YAETBHOM TEII0THI
TUUTABJICHUS JIbJIa
111 [Tosydenue TenaoTh 1 [IpakTueckoe 3aHsTHE:
' IIpU TPEHUH U yJape lg AKCIEPUMEHT, OTIBITHI
2.12 | T'peer nmu mry6a? lu becena.
Odopmnenue mpe3eHTaHA PaboTa rpymm Haf
2.13 IIPOCKTOB 1O YU3UKES 14 npoekrtaMu. KoHncynpranum y
PYKOBOIUTEIIS.
[IpencraBieHue NpoeKTOB BricTyrmuienue rpynmn ¢
214 1 o (bu3uke 1Mo Teme lua POEKTaMH
«TenyoBble SIBJICHUS
3 DJIeKTPUYECTBO 184 13
3.1 OnBITHI 10 U3BMEPEHUIO 2 [IpakTuyeckoe 3aHsTHE:
33 COTPOTHUBIICHUS 24 AKCIEPUMEHT, OTIBITHI
: MIPOBOIHHUKA
DKCTIEpUMEHTHI C 1 [TpakTHyeckoe 3aHaTHE:
3.3 MOCJIeIOBATEIbHBIM r AKCIEPUMEHT, OTIBITHI
COEIMHEHUEM
ITPOBOJHUKOB
OKCIIEpUMEHTBHI € 1 [TpakTueckoe 3aHATHE:
3.4 napayienbHbIM 14 HKCTIEPUMEHT, OIIBITHI
COEIMHEHUEM
ITPOBOJHUKOB
OKCIIEpUMEHTHI CO 1 [TpakTrueckoe 3aHsATHE:
3.5 CMEIlIaHHBIM 14 HKCIIEPUMEHT, OITBITHI
COEIMHEHUEM
ITPOBOJTHUKOB
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3.6

[InanupyeM yCcTaHOBKY

Pabora B rpynmnax no

QJICKTPUYCCKUX 14 1 CO3JaHUIO IIJIaHa
BBIKJIIOUYATEIICH B JIOME
VYrpaBieHue CUION TOKA. 1 becena. [Ipaktnueckoe
3.7 OKCIICPUMEHTEI C 1q 3aHATHE: YKCIIEPUMEHT,
peocraramu. OTIBITEL
Co3znanrie HOYHOTO 1 becena. [Ipaktnueckoe
3.8 CBCTUJIbHUKA g 3aHATHE: YKCIIEPUMEHT,
OTIBITHI
Kak usmepurs paboty 1 becena. IIpaktnueckoe
3.9 TOKa? 1q 3aHATHE: DKCIIEPUMEHT,
OTIBITHI
Kak n3mepurs MOIIHOCTB 1 becena. IIpakTnueckoe
3.10 | Toka? 19 3aHATHE: SKCIIEPUMEHT,
OTIBITHI
3.11 YcerpoicTBo 1q 1 becena
AIEKTPOCUETINKA
CKOJIBKO CTOUT 1 IIpakTrnueckoe 3aHsATHE
3.12 ANEKTPUUECTBO? lua
(mpaktuyeckas paboTa)
3.13 [ToroBopum 0 namnouke 2 [IpakTuyeckoe 3aHsTue
(co3maHue mpe3eHTaIni) 2y
3.14
OKCIEePUMEHTBI IO 3aKOHY 1 becena. [Tpaktnueckoe
3.15 Joxoyis - Jlenua lu 3aHATHE: PKCIIEPUMEHT,
OTIBITHI
3.16 HarpeBaTenbHbie TpuOOPHI g 1 becena.
B JIOM€
Odopmienue npe3eHTaIUi Pabora rpymm Hajg
3.17 TIPOCKTOB 10 YU3UKES 14 1 npoekrtaMu. KoHcynpranuu y
PYKOBOIUTEIIS.
318 [IpencraBieHue NpoOeKTOB BricTymienue rpymmn ¢
. 1o Gu3uKe Mo TeMe lu 1 IPOEKTaMH
«ONEKTPUYECTBOY
Hroro | 344 13 21
9 kiacc
No HaszBanue paszaena, Moy, KonnuectBo yacos Metoa o0yuenusi, popma
/i TEMbI Bceero | Teopus | IIpaktux OpraHu3anuu
a AeATeIbHOCTH, KOHTPOJIb
1 BBoaHbIE 3aHATHA 2qg 2 0
1.1 OpranuzannoHHoe becena.
3anstue. becena o lg 1

IIpaBHJIax 0e30IMacHOCTH
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Ha 3aHATUAX KPYKKa

1.2 [InanupoBaHue IPOEKTOB 1q becena.
1o usuke
| MexaHnuka 204 12
OkcnepumenTs! [Manunes becena.
2.1 10 U3YYEHHUIO ABUKECHUS 14
TEJI. THEPIIMH.
HMuepunaibHbIe CHCTEMBI becena.
2.2 orcuéra. [lepBblii 3ak0oH lg
Hprorona
3aHuMareIbHbIE 1 becena. [Tpaktnueckoe
23 9KCIECPUMECHTHI 1O 14 3aHSTHE: DKCIICPHUMCHT,
HHEpINH OIIBITHI
OneITHOE TOATBEPKIACHHE 1 becena. IIpaktnueckoe
2.4 3aKOHa COXpPAaHCHUS 1 3aHATHE: DKCIIEPUMEHT,
UMITYJIbCa OTIBITHI
PeaktuBHOE IBIDKEHUE B 1 becena. [Tpaktnueckoe
2.5 HPHPOJIE. DKCIIEPUMEHTHI g 3aHATHE: SKCIIEPUMEHT,
10 CO3JJaHUI0 PEAKTUBHBIX OIILITEL
JIIBUTATEIIEH
2.6 OnbiThl TI0 TEMe «L{eHTp T 1 [IpakTuyeckoe 3anHsTue
TAKECTH»
Kopo6ok ¢ cropmpuzom. 1 [IpakTuyeckoe 3anHsTue
2.7 BBepx no ckary. Bepxom lu
Ha 60uke
OmnerTel ["anunes o becena
2.8 W3YYEHUIO r
KOJIe0aTeIHbHOTO
JBUKECHHUS
DKCIEPUMEHTHI 110 1 [IpakTuueckoe 3aHsTHE:
2.9 M3YYEHUIO KOJIeOaHuit la SKCITEPUMEHT, OTIBITHI
MPYKUHHOTO MasiTHUKA
DKCIEPUMEHTHI 110 1 [IpakTuueckoe 3aHsTHE:
2.10 U3Y4YEHHIO KOJIeOaHui 1y SKCIIEPUMEHT, OTIBITHI
MaTeMaTH4eCKOro
MasITHUKA
OtkpsiTe HproTOHOM becena
2.11 3aKOHA BCEMHUPHOTO lu
TATOTEHUS
OKCIIEpUMEHTBI 11O becena. IIpaktuueckoe
2.12 OIIPEACICHUIO YCKOPCHHA g 3aHATHE: DKCIIEPUMEHT,
CBOOOJHOTO MaICHUS OTIBITEL
Ornpenenenue yCKOpeHUs becena.
2.13 CBOOOJHOTO MaICHUS Ha lu
JPYTUX IJIaHETax
OKCIIEpUMEHTBI 11O 1 IIpakTrueckoe 3aHsATHE:!
2.14 omnpenenenuto KITJ] lu

HAKJIOHHOM MJIOCKOCTH

SKCIICPUMCHT, OIIBITHI
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2.15

DKCIIEpUMEHTHI ¢ OJI0KaMu

IIpakTrueckoe 3aHsaTHE:!

lu AKCIIEPUMEHT, OTIBITHI
51 DKCHEPUMEHTHI 110 [IpakTruueckoe 3aHsTHE:
16 ONPE/CIICHUIO YCIOBUH lu AKCIIEPUMEHT, OTIBITHI
paBHOBECHSI pblyara
[o3Haii cebs [IpakTudeckoe 3aHsTHE:
2.17 <<OHPeIleHGHHf Moen 14 AKCIIEPUMEHT, OTIBITHI
MaKCUMaJbHOM
MOIITHOCTHY
[IpakTudeckas pabora IIpakTrueckoe 3aHsaTHE:!
2.18 «3mepenne ObICTPOTHI 14 YKCIIEPHMEHT, OIIBITHI
pEeaKIMK YeTOBEKa»
Odopmnenue npe3eHTaIUI PaGoTa rpymm Haf
2.19 IIPOCKTOB 110 YU3NKe 14 npoektamu. KoHcynpramuu y
PYKOBOIUTEIS.
3ammuTa mMpoeKTOB IO Brictymuienne rpym ¢
2.20 (busuke 1Mo Teme lqa IPOEKTaMH
«MexaHuKa»
3 DJIeKTPOMArHeTH3M 8y
31 OKCIEPUMEHTHI 110 IIpakTrueckoe 3aHATHE:
' OJIEKTPOMAarHeTU3MY. 1y SKCIIEPUMEHT, OIIBITHI
DIIEKTPUYECKHUI Teatp. [IpakTueckoe 3aHsTHE:
3.2 Urpa c xene3HpiMu lg AKCIEPUMEHT, OTIBITHI
npeaMeTaMu
3.3 N3ydeHne MarHuTHOTrO becena. [Tpaktrueckoe
noJis 2y 3aHATUE: DKCIIEPUMEHT,
3.4 OTIBITHI
Pa3bopounsblii rych. [IpakTuyeckoe 3aHsTHE:
3.5 MarsuTHbIi pBIOOJIOB. 14 SKCIIEPUMEHT, OIBITHI
MaruuTtHas OpUraHTuHa
DKCIEPUMEHTHI 10 becena.
HCCIEA0BaHUIO
3.6 AIEKTPOTPOBOTHOCTH lua
BOJIHBIX PACTBOPOB Pa3HBIX
BEIIIECTB
3.7 COopka AJIeKTpOMarHuTa u r [TpakTUueckoe 3aHsATHE
JIEMOHCTpAITUS €r0 PabOTHI
CaMOMHIYKITUS TTPU becena. [Ipaktruueckoe
3.8 3aMbIKaHUH N pa3MbIKaHNH 14 3aHATUE: DKCIIEPUMEHT,
nenu OIIBITHI
4 Onruka 2y
Ornpenenexue riaBHOTO becena. [Ipaktuueckoe
4.1 | GOKyCHOTO pacCTOSTHUS U g 3aHATHE: SKCIIEPUMEHT,
ONTHUYECKOU CHUJIBI JINH3BI. OTIBITHI
4.2 OnTtrueckne WITIO3UN g [IpeacraBnenue npe3eHTauu
5 3akiounTeNbHbIC 24
3aHSATHUS
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Pabora Hag Pabota rpymnmn Hax
51 MPE3EHTAIMSAMHE 110 TeMaM npoekramu. KoHCynbTanuu y
) «DIEKTPOMATrHETU3M. l4 1 PYKOBOTUTEIIS.
Omrukay
52 3amura mpoeKToB ) | BricTyruienne rpymm ¢
: q
MPOCKTAMH
Hroro| 344 15 19
2.2 YYEBHO-TEMATHUYECKUU IIJIAH
JAONOJIHUTEILHOM 00111e00pa3oBaTe/IbHOI 001epa3BUBAIOIIEH POrPaMMbI
«IKcnepuMeHTAIbHAS QU3UKA»
8 kmace
B TOM YUCIIE
Ne Kon-Bo a ®opma
o paK
HanmenoBanwue passerna 4acoB, TeOpHst p aTrecranuu/
/11 THKA
BCETO KOHTPOJIA
1 BBoanknie 3ansaTus 2y 2
[IpencraBnenue
MIPOEKTOB
2 TenJioBble sIBJIEHHUS 144 6 g |modusnke no
TeMe «TemnmoBble
SIBJICHUSI»
[IpencraBnenue
IIPOEKTOB
3 35 nmo(u3mKe 1o
JIEKTPHUYECTBO
p 184 5 13 |reme
«DJIEKTPUYECTBO
»
Hroro| 34 yaca 13 21
9 kiacce
B TOM YHCIIE
No Kon-Bo — dopma
- HaumenoBanwue paznena 4acoB, TeOpUst p arrecranuu/
/1 THKa
BCETO KOHTPOIsS
1 BBoaHbIE 3aHATHA 24 2
3amuTa IpoeKTOB
B MexaHnuka 204 8 12 1o ¢uzukKe no
TEME
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«MexaHuKka»

3 DJIEeKTPOMAarHeTu3m 8y ) 6
4 Ontuka 2y 1 1
5 3aKII0YHTEeTbHbIE 3aHITHSA 2y 2 0 |3amuTa npoeKToB

Hroro

34 yaca 15 19

2.3 COIEP)KAHUE 3AHATUN
110 IONOJIHUTEJILHOI 001epa3BuBaoNieil nporpaMmme «JKClepuMeHTAJbHAsS (PU3NKA»

8 kaacce
Ne HaumenoBanue pazaena, | Koa-Bo
n/m MOy, TEMBI 4acoB,
BCETO ConepxaHue 3aHATUA
1
BBoaHble 3aHATHS
1.1 OpraHuzanoHHOE
3ansaTHe. becena o 14 [To3HaKOMUTH C LIENBIO U 3aJja4aMy KPYKKa U €
npaBuiiax 0€30MacHOCTH Th
Ha 3aHATUAX KPY)KKa
1.2 Yto Takoe mpoeKT? [To3HaKOMHUTE PEOAT C TIOHATHEM «IIPOEKT», C
[IpoexTsl o pusmke. I BUJAMHU U THUIAaMH MPOEKTOB; JaTh COBETHI Kak
[InanupoBaHue MPOEKTOB paboTaTh HaJl IPOEKTOM
1o GpusuKe
2
TemioBble siBJIEHUS
[lepBoHauanbHbIE O600mUTh W  CHUCTEMATH3UPOBATH  3HAHUS
2.1 CBEICHUSI O CTPOCHHH lua yuamuxcs 1no  Teme:  «llepBoHauanbHBIE
BEIECTBA CBEJICHHSI O CTPOCHHH BELIECTBA
Huddy3us B KU3HU Paccmotpethb poib auddy3un B
Yel0BeKa U )KUBOTHBIX. MIPUPOJIE M KU3HEACATEIHPHOCTH YeJ0BeKa,
29 I J0Ka3aTh OOIIYI0 3HAYMMOCTb 3TOTO SBJICHUSL. §
[TpoBeneHue 3KCIEPUMEHTOB KaXKJI0¥ IPyNIon u
dbopMynupoBKa BBIBOJA.
[IpoBeneHue onbITOB MO N 6
23 Teme «OmpeieneHe I 03HAKOMHUTH OOYYaIOIIHUXCA C ONPEICICHUEM
pa3MepoB MaJIbIX TEJI METOJIOM PsIIOB
pa3MepOB MAJIBIX TEI.
[IpoBenenue 1. Pacmmupute u yrayOuTh 3HAHHUS O
9KCIEPUMEHTOB IO mddy3un.
24 MIPOBEPKE KaAK 14 2. CwmonenupoBathb OT/EJIbHbIE

TeMIepaTypa BIMsSeT Ha
CKOpPOCTb MIPOTEKAHUS
middy3un B pazIMUHbIX

TG Py3nOHHBIE TPOLIECCHI OTIBITHBIM ITYTEM.
3. Jlokazath 3aBUCUMOCTh CKOpPOCTH
T dy3un oT TeMIIepaTyphbl
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cpenax

3aHuMareabHbIe
25 OTIBITHI (TEIUIOBBIE 14 IIPOJEMOHCTPUPOBATh OIBITHl 110 KOHBEKIUHU B
' SIBJICHUS): BO3JlyXe
HarpeBaem Bo3ayx.
Harpesaem Bony. BBISICHUTb, UTO ObICTpee Harpeercss Ipu
2.6 Harpesaewm cruny. 1y OJIMHAKOBBIX yCIOBUSX U noyemy. [lo3HakoMUTH
C TIOHATHEM YJIeJIbHAs TEIUIOEMKOCTh BEIlECTBA
Onpenenenue
o HAy4YUTCSl ONPENENSITh YAEIbHYIO TEIUIOEMKOCTh
2.7 YACIBHOH 1g TBEpJIOTO Tella TyTeM CpaBHEHUS €ro ¢
TEMI0EMKOCTH
TEIMJI0EMKOCTBIO BOJIbI
BEIIECTBA
DKCIIEpUMEHTHI IO ONPENENIUTh KOJUYECTBO TEIJIOThI, OTIaHHOE
OIIPENIETICHUIO ropsyerl BOJAOW M IIOJYYEHHOE XOJIOAHOW IIpH
2.8 KOJIMYECTBA TETIOTHI lu TEII000MEHE. OTIpEeAEIUTh KOJIMYECTBO
IIpY HarpeBaHuU U TEIJIOTBI, OTJAHHOE TIopsA4Yed  BOJOM W
OXJIQKICHUH MOJIy4€HHOE€ XOJIOIHOM MPH TerI000MeHe
[TpakTuueckas
pabota. Habmonenue
3aBUCHUMOCTHU
UCCJIEIOBaTh 3aBHUCHUMOCTh TEMIIEpaTyphl
2.9 TEMICDaTYPbI lua KUIIEHHS BOJBI OT JABJICHUS.
KHUIIEHUS BOJBI OT
W3MEHEHUs
aTMoc(hepHOro
JTABJICHUSI.
OKCIEPUMEHT 1O Onpenenntph yAeIbHYIO TEIUIOTY IJIaBJICHUS
710 OIIPENIETICHUIO 14 JbJ1a KaJIOPUMETPUUECKUM CIIOCOOOM.
YIEIbHOU TEIIOTHI Onpenenutp yAeIbHYIO TEIUIOTY IJIaBJICHUS
IIJIABJICHUS JIbJA JIb/1a KAJIOPUMETPUUYECKUM CIIOCOOOM.
[Tony4yenue TemnoThI HAOII0ICHNE TTepexoja MEXaHUUECKON SHEPTUH
2.11 MpU TPEHUH U yJape 14 BO BHYTPEHHIOIO C UCIIOJIb30BaHUEM IU(PPOBOI
naboparopun Releon
2.12 | D'peer mu nry6a? la IpPOBEPKa TEIJIONPOBOIHOCTH
Odopmnenue LeJI€HAPaBIC€HHO UCKaTh U UCIOJIb30BaTh
IPE3CHTALMI IIPOCKTOB UH(POPMALIMOHHBIE PECYPChl, HEOOXO UMbl
1o pusuke JUIS pEIIeHUs Y4eOHbBIX U MIPAKTUYECKUX 3a7a4,
¢ nomo1pto cpeacts UKT;
* BBIOUPATh, CTPOUTH U UCIOJIB30BATh
aJIeKBaTHYIO UH(POPMAITMOHHYIO MOJIEIb IS
nepeaun CBOUX MBICIIEN CPEICTBAaMU
€CTECTBEHHBIX U (POPMAJIbHBIX S3BIKOB B
2.13 lu COOTBETCTBUU C YCIOBUAMHU KOMMYHUKAIUU;

* BBIJIENIATH UH(OPMALIMOHHBIN acTeKT 3a7auH,
OTIEpUPOBATH JAHHBIMU, UCIIOJIB30BaTh MOIETh
pelIeHus 3a/1a4uu;

* HCMOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUU
(BKJTIOYAst BBIOOP a/IeKBATHBIX 3a/1a4€
MHCTPYMEHTAIBHBIX MPOTPAMMHO-AIIaPaTHBIX
CPEIICTB ¥ CEPBUCOB) TSI PEIICHUS
WH(OPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX
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y‘-Ie6HBIX 3aJa4d, B TOM 4YUCJIC: BIYUCICHUC,
HaIrmMcCaHue ITHMCEM, CO‘II/IHCHI/II\/JI, JOKJIaA0B,
pedepatoB, cozaHue Mpe3eHTalui U JIp.;

* HCIIOJIB30BaTh HHPOPMAIIHIO ¢ YU4ETOM
9TUYCCKUX W IIPABOBLIX HOPM

2.14

[IpencraBnenue
MIPOEKTOB IO (PU3HKE IO
teMe «TemioBbie
SIBIICHUSD)

1

* pa3BUTHE MTO3HABATEIIHLHBIX HHTEPECOB,
WHTEJUICKTYaJIbHbBIX U TBOPUYECKUX
CIOCOOHOCTEM;

* YOSKIEHHOCTD B BO3MOYKHOCTHU TMO3HAHUS
IPUPOIBI, B HEOOXOAUMOCTH Pa3yMHOTO
WCIIOJIb30BAHUS JIOCTHXKCHUN HAYKU U
TEXHOJIOTUH JJI TAJIbHEHIIEro pa3BUTHS
YEJIOBEYECKOT0 OOIIECTBA, yBAXKEHUE K TBOPIIAM
HAyKU U TEXHUKH, OTHOIIIEHUE K (PU3UKE KaK K
AJIEMEHTY O0IIeUeTI0OBEYECKON KYJIbTYPHI,

* opMHpPOBAHUE [IEHHOCTHOTO OTHOIIEHUS APYT
K JIPYTy, K YUYUTENIO0, K aBTOpaM OTKPBITUN U
M300peTeHmi, K pe3yapTaTaM 00ydeHHUs;

* IPEACTABIATh B YCTHOM MJIM MUCHbMEHHOMU
dbopme pa3BEPHYTHIN TUTaH COOCTBEHHOU
JIeITEIIbHOCTH;

* co0JI0/1aTh HOPMBI ITyOJIMYHOM peun,
peryiaMeHT B MOHOJIOTE U TUCKYCCHH B
COOTBETCTBMU C KOMMYHUKATUBHOM 3a1a4ueii;

* BLICKAa3bIBaTh U 00OCHOBBIBATH MHEHHE
(cyxaeHue) u 3arpaimrBaTh MHEHHE MTapTHEPA B
paMKax auanora.

DJIeKT

3
H4YeCcTBO

3.1

3.2

OnEBITH IO HU3MCPCHUTIO
COIIPOTHUBJICHHUA
IIPpOBOIHHUKA

OBJIAJICHUE YMECHUSIMH MTPOBOJIUTH
HaOJIOICHHS ANEKTPUIECKUX SIBJICHUH,
OTIMCBIBATh u 000011aTh pe3yNIbTaThI
HaOJIFOICHUH, HCIIOJIb30BaTh  HM3MEPHUTEIIbHbBIC
npuOOpsl ISl U3ydeHUs: (U3HUYECKUX SBICHUM;
NPEACTABISITh  PE3yJabTaThl  M3MEPEHHH ¢
MOMOIIIbIO TAOJIMII U BBISABIATH HAa 3TOM OCHOBE
SMIIUPHUUYECKUE 3aBUCUMOCTHU: BBIBOA (HOPMYIIbI
JUTSI pacyeTa COMPOTUBIICHHUS ITPOBOTHUKA.

33

9KCHepI/IMeHTbI C
II0CICA0BATCIIBHBIM
COCAMHCHUCM
IIPpOBOAHHUKOB

lua

9KCIEPUMEHTATBHO IPOBEPUTH
YTIBEP)KJICHUE O TOM, YTO JJS 3JIEKTPUUYECKON
LEeNW, COJAEpXKaled J1Ba  IOCIEA0BATEIbHO
coenmnHEHHBIX comporuBieHuss R1 u  R2,
CIIPaBEUIMBBI PAaBEHCTBA
Ri2=Ri+R>
Ui=U;+Uz

34

DKCHEPUMEHTHI C
napayienbHbIM
COEJIMHEHUEM
MTPOBOTHUKOB

1

C(I)OpMI/IpOBaTL 3HAHUA O MMapaJlJICIIbHOM
COCANMHCHUHN ITPOBOAHHUKOB, crocobax pacucTta
napaMeTpoOB LICIIN, 3aKPCIIUTh YMCHUS C60pKI/I
QJICKTPUYICCKUX Lemnei
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DKCIIEpUMEHTHI CO

pacCcuuTaTb CONMMPOTHUBIICHUC LICTIN ITPU

CMEIIaHHBIM
3.5 lu CMEUIaHHOM COEJIMHEHUH MMPOBOJHUKOB U
COEIMHEHUEM
MPOBEPUTH PACUET IKCIEPUMEHTAIBHO.
MIPOBOJIHUKOB
[Inanupyem ycTaHOBKY - pa3BUTHE MIPEACTABICHUS O PUMEHEHUHN
ANEKTPUUECKUX (U3MUECKUX 3aKOHOB B OBITY.
BBIKJIIOUATeNei B JoMe - (hopMupoBaHUE IPOYHBIX 3HAHUH O PUMECHCHUT
36 I YCIIOBHBIX N300paKEHUI B YEPTEIKAX U CXEMaX;
' - (hopMHpOBaHNE YMEHHIA CAMOCTOSITEIILHO
pa3palarbIBaTh U BBIMOIHITH YEPTEKU MOJICIEH B
COOTBETCTBUU C BEIOPAHHOM KOHCTPYKIIEH.
VYipaBneHue cuion Toka. Hayunts ygammxcs onpenensars CONpoOTUBICHUE
DKCTIEpUMEHTHI € MPOBOJIHUKA, UCTIOJB3Ys 3aK0H OMa.
peocTaTaMu. Hayunts nosip30BaThCs peocTaToM AJis
peryaupoBaHus CUJIbI TOKA B DJICKTPUYECKOM
3.7 lua 1(S1178
®opMupoBaTh yMEHUE COOUPATh IJIEKTPUUECKUE
IIETH, U3MEPSITh B HUX CHITy TOKA M HAMPSDKEHUE
MIPU TIOMOIIY aMIIepMeTpa U BOJIbTMETpA.
33 Co3nanne HOYHOTO 14 C/eNaTh CBETOUOHBIM HOYHUK CBOUMU PyKaMH
’ CBETUIILHUKA
3.9 E;II:a{/)ISMepHTB pabory lua HAY4YUTHCSI U3MEPSTHh paboTy TOKA
Kak uameputs ONPENEITUTh MOIIHOCTb ANEKTPUYECKOMN
3.10 MOIIIHOCTh TOKa? lq JAMITOYKH
YerpoiicTBo - [I03HAaKOMUTBCA C YCTPOMCTBOM M MPHUHIIUIIOM
ANEKTPOCUETUNKA pabOoThI ANEKTPUYECKOTO CUETUHKA;
- Hayuntbcs paccunThiBaTh paboTy
3.11 14 3JIEKTPUYECKOTO TOKA U €€ CTOUMOCTb;
- CaenaTh BBIBOJ 00 SKOHOMHOM pPacxoJ0BaHUU
3JIEKTPO3HEPIUH.
CKOJIBKO CTOUT Hay4UTh PACCUYUTHIBATH CTOUMOCTD
3IEKTPUYECTBO? 3JIEKTPO3HEPIUH, CO3AATh YCIOBUS IJIs
312 (mpakTH4eckas paboTa) r (hopMHUPOBaHUS ITIEPBOHAYAIIBHBIX YMCHUM
MPABWJILHOM 3KCILTyaTalluu 3JIEKTPOIPUOOPOB U
3HAHMSI IPABUJ TEXHUKH 0€30MacHOCTU MPH UX
MCII0JIb30BAHUU
3.13 [ToroBopum 0 nammnouke LEJCHANPAaBICeHHO HUCKaTb M  HCIOJb30BAThH
(co3nanue npe3eHTaIuii) UH()OPMALIMOHHBIE PECYpPChI, HEOOXOIUMBIE IS
24 pelieHrs y4eOHBIX M MPAaKTHUYECKUX 3aad, C
3.14 nomouisto cpencts UKT
DKCHEPUMEHTHI 110 BBISIBUTh ~ KOJMYECTBO  TEIUIOTBL,  KOTOPOE
315 3akony J[xoyns - Jlenia g BBIJICTISICTCS IIPU NPOXOXKACHUH 3JICKTPHUUCCKOTO
TOKa
3.16 HarpeBarenbHbie lu MO3HAKOMUTH C HarpeBaTeIbHBIMU MPUOOpaMU B
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puOOpHI B I0ME

J0MCE

3.17

Odopmienue

MIPE3EHTALNM IPOEKTOB

no uzuke

1

LIEJICHANPABJIEHHO UCKaTh U UCIIOJIb30BaTh
UH(POPMALMOHHBIE PECYPCHI, HEOOXOIMMbIE
JUIS pEIlIeHUs y4eOHbIX U IPAKTUYECKUX 3a/a4,
¢ nomo1usko cpencts MKT;

* BBIOMPATh, CTPOUTH U UCIIOJIB30BATh
a/IEKBaTHYIO WH(OPMAITMOHHYIO MOJIEITh /IS
nepeauy CBOUX MbICIIEN CpeICTBAMU
€CTECTBEHHBIX U (POPMATTbHBIX S3BIKOB B
COOTBETCTBUU C YCIOBUSMU KOMMYHUKALINU;

* BBIJICJIATH UH()OPMALIMOHHBIN acleKT 3a4a4H,
OTIEpUpPOBATH JAHHBIMH, UCIIOJIb30BaTh MOJIEIh
pelIeHus 3a/1a4;

* HCII0JIb30BaTh KOMITbIOTEPHBIE TEXHOJIOTHH
(BKJIIOYAst BBIOOP a/IeKBaTHBIX 3a/1a4e
MHCTPYMEHTAJIBHBIX IPOTPaMMHO-AIapaTHbIX
CPEJICTB ¥ CEPBUCOB) ISl pPEIICHUS
MH(GOPMALMOHHBIX U KOMMYHHUKAIIHOHHBIX
y4eOHBIX 33/1a4, B TOM YHCJIe: BBIUUCIICHUE,
HalMcaHue MUCeM, COUMHEHUH, JOKIIa/I0B,
pedepatoB, co3laHue IPEe3eHTAMN U JIp.;

* MCIOJIb30BaTh HHPOPMALIUIO C YUETOM
JTHUYECKHUX U IIPABOBBIX HOPM

3.18

[IpencraBnenue

MMPOEKTOB IO (PUBUKE TIO
TeMe «DIIEKTPHIECTBOY

lua

* pa3BUTHE NTO3HABATEIBHBIX HHTEPECOB,
WHTEJUIEKTYaJIbHbBIX U TBOPYECKUX
CIIOCOOHOCTEN;

* yOexXAEHHOCTh B BO3MOKHOCTH MTO3HAHUS
MPUPO/JIbI, B HEOOXOIMMOCTH Pa3yMHOTO
WCII0JIb30BAHUS IOCTUKEHUN HAYKH U
TEXHOJIOTMH 17151 JAJIbHEMILIErO pa3BUTHUSA
YeJI0BEYECKOro 00I1eCTBa, YBaXKEHHE K TBOPIAM
HAyKHU U TEXHUKH, OTHOLIEHUE K PU3UKE KaK K
3JIEMEHTY O0IIeYEeI0BEYECKOMN KYIbTYPbI;

* popmMupoBaHuE IIEHHOCTHOTO OTHOIICHUSI IPYT
K JIpYry, K YUYUTENI0, K aBTOPaM OTKPBITUI U
U300peTeHMi, K pe3yapTaTaM 00y4YeHHs;

* IPEJCTABIATh B YCTHOM WJIM MUCbMEHHOU
dbopMe pa3BEPHYTHIN TIaH COOCTBEHHOM
JeSATEbHOCTH;

* cOOII0IaTh HOPMBI ITyOIMYHOM pedH,
perjaMeHT B MOHOJIOTE U JUCKYCCHUH B
COOTBETCTBUHU C KOMMYHUKAaTUBHOM 3aauei;

* BBICKa3bIBaTh 1 00OCHOBHIBATH MHEHHE
(cyxIleHue) U 3amnpainnBaTh MHEHUE TapTHEPA B
paMKax auaiora.

Hroro

34y
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9 kaacc

Ne HaumenoBanue pazaena, | Kon-Bo
/o MOJYJIsl, TEMBI 4acos,
BCEro ConepxaHue 3aHATHS
1
BBoanble 3aHsITUA
1 BBoanble 3ansiTUA 2y
1.1 OpranuzanvoHHoOe - TO3HAKOMUTH OOy4aloUMXcsi C LENbl0 H
3ansaTHe. becena o 3a7ja4aMu KpyxKKa;
npaBuiIax 0€30MacHOCTH lqa - o3HakomMuTh ¢ Tb 1nOpu  BBHITOJHEHUH
Ha 3aHATUAX KPYKKA 1a00paTOPHBIX padOT U IKCTIEPUMEHTOB.
1.2 [InannpoBaHue IPOEKTOB - TO3HAKOMUTH PEOST C MOHATUEM «IIPOEKT», C
o ¢pusnKe BHUJIaMH U TUTIAMH TTPOCKTOB;
lqa - 1aTh COBETHI KaK pabOTaTh HaJ MPOEKTOM
2 MexaHuka 20y
OkcnepumenTsl [Nanunes MO3HAKOMUTH PEOSAT C MNPUHIUIOM HHEPLUU
2.1 10 U3YYEHUIO IBUKEHUS 1g Ianunes
TEJI. UHEPLIHH.
WNuepunanbHbie CUCTEMBI ChopmupoBare mnoHATHE 00 HHEPUHAIBHON
2.2 otcuéra. [lepBbIil 3aKOH 14 cucreme otcyeta. M3yuuts | 3akon Herotona
HeroTona
3aHuMaTenbHbIe
MOBBICUTH UHTEPEC K MPOBEICHUIO
2.3 AKCIIEPUMEHTBHI T10 lu
JKCIIEPUMEHTOB
WHEPLHH
OmnbITHOE
POJIEMOHCTPUPOBATH BBIIIOJIHEHHE 3aKOHA
2.4 MOJITBEPKICHUE 3aKOHA lua
COXPaHEHHUS UMITYJIbCa
COXPAaHEHHUS UMITYJIbCa
PeakTuBHOE IBMKEHUE B MO3HAKOMUTh C PEAKTUBHBIM JBH)KCHHEM B
)5 npupoje. DKCIEPUMEHTBI I npupone; B Kakux cdepax ero mpuUMEHsET
: 10 CO3JIaHUIO YEJIOBEK.
PEaKTUBHBIX JBUTATENEH
OmnbiTel 0 Teme «LleHTp PacCKpBITh IOHATHE LIEHTPA TAKECTHU Tea,
2.6 TSKECTU» lu SKCIIEPUMEHTAJIBHO MOATBEPIUTD U3yUEHHBIE
TEOPETUUECKUE 3HAHMS
Kopo6ox ¢ cropnpuzom.
JEMOHCTpAIIHS OMBITOB U UX OOBSICHEHHE
2.7 Bsepx o ckary. Bepxom lu
YUYEeHUKaMU
Ha Oouke
Onbrtel ["anuines no U3YYUTh TEOPETHUECKHE OCHOBBI
2.8 HU3YYECHUIO lu K0Je0aTeIbHOTO JABWKEHUS MaTeMaTHYECKOTO
K0J1e0aTEeIbHOTO MasiTHUKa, OoJyiee MOAPOOHO HCCIENOBaTh €ro
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JIBIKECHUSA

YAUBUTEJbHBIE CBOMCTBA B 3KCIEpPUMEHTaX U
y3HaTh UCTOPHIO M300PETCHUS, UCCICAOBAHUS H
MPUMEHEHUS MASITHUKOB.

DKCIIEpUMEHTHI IO
M3YYCHUIO KOJICOaHU
MPYKUHHOTO MasTHUKA

JKCIEPUMEHTAIBHO J0Ka3aTh, YTO IIEPHOL
IIPY’KHHHOTO MasiTHUKA T IPSMO
IIPONIOPLUOHAIBHBIM  KOPHIO KBAJpPaTHOMY U3

29 T OTHOIIEHHS MacChl MasTHHMKa M K >KECTKOCTU
HpyXHUHbI k.
DKCIIEpUMEHTHI 1O YCTaHOBUTh HKCHEPUMEHTAIbHBIM IIYTEM
M3YYEHHUIO KoJieOaHuu HE3aBHCUMOCTh IEpHoJa MajblX KojeOaHuH OT
210 MaTeMaTH4ICCKOIo lq aMILTUTYIbI KOJIEOAaHWW Ha MpUMEpe MasiTHUKA,
MasTHHAKA OJIM3KOTO TI0O CBOMM  XapaKTePUCTUKAM K
MaTEeMaTHYECKOMY.
OtkpsiTue HptoTroHOM u 3
211 38KOHA BCEMHPHOTO I MO3HAKOMUTH C TEOpUEN OTKPHITHS 3aKOHA
TLOTCHIS BCEMUPHOTO TATOTEHUS
DKCIIEpUMEHTHI IO OKCIEpUMEHTAIBHO H3MEPUTH YCKOPEHUS
212 ONPCACIICHUIO YCKOPCHUA 14 CBOOOHOTO IMAICHUS Pa3HBIMU METOJAMH H
' CBOOO/IHOTO ITaJICHHUS BBICHHUTD, KaKOil M3 HUX 00JIee BCEro
npUOIMKEH K TAOJIUYHOMY 3HAUEHUIO
Onpenenenne yCKOpeHUs dbopMUpOBaHKE TIOHATHS
CBOOO/IHOTO MaJICHUSI HA «T'paBUTAIIMOHHBIC CUJIBDY, H3YyYCHUE 3aKOHA
ApYrux IjlaHerax BCEMHPHOI'O TATOTECHUS, TPAHMI] €r0
2.13 lua MPUMEHUMOCTH. (POPMHUPOBAHUE TTOHSATHUS
«TPaBUTALIMOHHBIE CUJIbDY; U3YYEHHUE 3aKOHA
BCEMHUPHOIO TATOTEHUS], TPAHULL €T0
IIPUMEHUMOCTH.
JKCIEPHUMEHTE! 110 [TpoBectu sxcniepuMenTsl 1o onpeaesnennto KIT/T
2.14 onpenenenuto KITJ] lua P N P peA
HaKJIOHHOM IIJIOCKOCTH O
OKCIEPUMEHTHI C o0ecreunTh YCBOCHUE 3HAHHN 00 UCTIOIb30BaHUN
Omokamu 0710K0B; (hOPMUPOBATH YMEHUSI TPOBEPSTH
2.15 14 YCIIOBHE PABHOBECHS HETIOIBMYKHOTO OJI0Ka 1
ONPEAEIATh BBIMIPHILI B CUJIE IIPH UCIIOJIb30BAaHUU
MOJIBIKHOTO OJI0Ka
DKCHEPUMEHTHI 110 IIPOBEPUTH HA OIIBITE YCIOBUE PABHOBECUS
2.16 OIPEICIICHUIO YCIIOBHIA 14 pblyara; I(pUMEHUTh MOMEHT CHJIbI KaK
paBHOBECH: pblvara MHCTPYMEHT JUIs pacué€ra paBHOBECHS pbluara
IosHait cebs . 9KCIEPUMEHTAJILHO ONPEAEIIUTD MOIIIHOCTD Tea
2.17 «Omp CHCIICHIE MOCH 1y IyTEM BBIYMCIICHUS COBEPILIEHHOMN paboOTHI U
MaKCHUMAaJIbHOM
MOMIHOCTI U3MEPEHUs] BPEMEHH COBEPIIEHUS pabOTHI.
IIpakTuyeckas padora
2.18 «M3mMepeHne ObICTPOTHI 1y U3MEPUTH OBICTPOTY PEAKIIUN YIEHUKOB
pPEAKIMU YETOBEKa»
Odopmnenue LIEJICHAIIPaBJIEHHO MCKaTh U UCII0JIb30BATh
219 NPE3CHTALMI TIPOCKTOB g UH(OPMALMOHHBIE PECYpPChl, HEOOXOIUMbIE

no ¢uzuke

JUISL peleHns yd4eOHBIX U MPAKTUYECKUX 3a/1a4,
¢ nomoubto cpeacts MKT;
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* BEIOUPATh, CTPOUTH U UCTIOJIB30BATh
a/IeKBaTHYIO UH(OPMAITMOHHYIO MOJIEIb /IS
nepeayy CBOUX MBICIIEN CpeJICTBAMU
€CTECTBEHHBIX U (POPMATIbHBIX S3BIKOB B
COOTBETCTBUU C YCIOBUAMU KOMMYHHUKAIIUH;

* BBLICIIATH MH(POPMAIIMOHHBIN aCTIeKT 3a1auH,
OTIEPHPOBATH JAHHBIMH, UCIOJIB30BATH MOJICTH
pelIeHus 3a1a4H;

* HCIIOJIb30BAaTh KOMITBIOTEPHBIE TEXHOJIOTUU
(BKJIHOYAst BBIOOP a/IeKBaTHBIX 3a/1a4e
UHCTPYMEHTAJIBHBIX TPOTPAMMHO-AIIAPATHBIX
CPEJCTB ¥ CEPBUCOB) JUISl PEIICHUS
UH(POPMAIMOHHBIX 1 KOMMYHUKAITHOHHBIX
y4eOHBIX 33/1a4, B TOM YHCJIe: BBIUUCICHUE,
HalMcaHHe NMUCEM, COUMHEHUH, JOKIIa/10B,
pedepaToB, co3laHe IPE3eHTALMN U JIp.;

* HCII0JIb30BaTh UH(POPMALIHIO C YUETOM
STHYECKUX U TIPABOBBIX HOPM

2.20

3anuTa MpoeKTOB MO
¢buzuke 1no Teme
«MexaHuka»

lua

* pa3BUTHE MTO3HABATEIHLHBIX HHTEPECOB,
HWHTEIUICKTYATbHBIX ¥ TBOPYECKHX
CIOCOOHOCTEM;

* yOXKAEHHOCTH B BO3MOKHOCTH ITO3HAHUS
MPUPOJIbI, B HEOOXOIMMOCTH Pa3yMHOTO
UCTIOJIb30BaHUS IOCTHKCHUH HAYKH U
TEXHOJIOTUH JJI TAJIbHEHIIEro pa3BUTHS
YeJI0BEUECKOro 00IIeCTBa, YBaKEHHE K TBOPIIAM
HAyKU ¥ TEXHUKH, OTHOIICHHE K (PU3UKE KaK K
AJIEMEHTY 00IIEeYeTI0BEYECKON KYIbTYPHI;

* (hopMupoOBaHNE IEHHOCTHOTO OTHOIICHUS IPYT
K JAPYTY, K YIUTEIO0, K aBTOPaM OTKPBITHIA U
M300pEeTeHHH, K pe3yabTaTaM 00yUeHUs;

* [IPEJICTABIISAITH B YCTHOM MJIM MMUCHMEHHOM
dbopme pa3BEPHYTHIN TTaH COOCTBEHHOU
NeSITeTbHOCTH,

* cOOJTIOIaTh HOPMBI ITyOJIMYHOHN peyH,
pEriaMeHT B MOHOJIOTE U INCKYCCHH B
COOTBETCTBUHU C KOMMYHHKATHBHOM 3a/1auei;

* BBICKA3bIBaTh U 000CHOBHIBATH MHCHUE
(Cy)KIeHHE) U 3alpaniiBaTh MHEHHE TapTHEPA B
paMKax Juaiora.

JIEKTPOMAarHeTu3mM

84

3.1

OKCIIEpUMEHTBI 11O
3JIEKTPOMArHeTU3My.

lua

L4 HpO,I[OJ'I)KI/ITB HN3Yy4YCHHUC SABJICHUC
3HeKTpOMaFHHTHOﬁ HHAYKIIUU U YCIIOBUS €ro
BO3HHUKHOBCHUAA,

L4 paccMOTPECTL UCTOPUTIO BOIIPOCA O CBA3U
MAaravMTHOTIO ITOJIA U SJICKTPHUYCCKOTIO.

3.2

DNeKTpUUECKUi TeaTp.
HUrpa c xene3HbMu

1

pPaccMOTPCTL MArHUTHBIC CBOICTBa MarHUTOB U
X IPUMCHCHUC
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peaIMeTamMu

N3yuenne MarHuTHOTO

3.3 OIS g W3YYUTh MarHUTHOE T0JIe
34

Pasopourbiii ryce. CO3/IaHME MAarHUTHBIX MOIEJIOK CBOUMHU PyKaMu
3.5 MaruutHblil pp100JIOB. 1y

MarnuTHast OpuraHTHHA

DKCHEPUMEHTHI 110

HCCIICIOBAHMIO OIIBITHBIM l'[yTéM OIpCACIUTD OT Y€ro 3aBUCUT

36 SHCKTpOHpOBOl[HOCTI/I lq QJICKTPONIPOBOAHOCTH BOAbI U BOAHBIX PACTBOPOB

BO/JIHBIX PaCTBOPOB

pa3HBIX BEIIECTB

CO6opka aekTpoMarHura CdopmupoBats y yyaruxcsi peacTaBIeHHs O

37 U IEMOHCTpalus €ro g MarHuTHOM I10JI€ KaTYILIKH C TOKOM, C
' paboTe! YCTPOUCTBOM 3JIEKTPOMArHHTOB U UX
MIPUMEHEHHEM
CaMOWHIYKITUS TTPU DopMHUPOBAHUE TTOHSATHS SIBJICHHS
3aMbIKaHMH U CaMOMHIYKIINHU, €r0 IIPOSIBJICHUN B IEIIAX
3.8 pa3sMbIKaHUHU LICTTH lqa 3JIEKTPUYECKOTO TOKa. [I[puMeHenune
CaMOMWH/IYKIIMH B IEKTPOTEXHUUECKUX
yCTpOMCTBaxX
4 Onruka 2y
Onpenenenue riiaBHOro
4.1 | doxycroro paccTosHus u 1 HAY4YUTHCS ONpeAesaTh GOKYCHOE pacCTOSIHUE U
. ONTUYECKYIO CHITY JTIUH3bI
ONTUYECKOM CHUJIIBI JTMH3BI.
49 OnTHyeckue ULTI03UN 1 W3YYUTh ONTHUYECKUE WILTIO3UU U HAYUUTCS
CO3/1aBaTh UX CAMOCTOSITEIILHO
3ak/I0unTeIbHbIE
5 24

3aHATHSA

PaGora Hafg eJICHAIIPaBJICHHO UCKAaTh U UCIIOJIb30BaTh

MIpe3eHTAIUSIMU 110 nH(OPMALMOHHBIE PECYPChI, HEOOXO0MMbIE

TeMaM JUIS pEelIeHUs y4eOHbIX U MPAKTUYECKUX 3a/a4,

«NEKTPOMarHeTUu3M. ¢ nomoipto cpeacts UKT;

OnTukay * BBIOMPATh, CTPOUTH U UCIIOTIB30BATh
aJIeKBaTHYIO HH(POPMAITMOHHYIO MOJIEIb IS
nepeaun CBOUX MBICIIEH CpeCTBaMuU
€CTECTBEHHBIX U (DOPMATBHBIX SI3BIKOB B
COOTBETCTBUU C YCIIOBUSAMHU KOMMYHUKAIINH;

* BBIJICNIATH UH(OPMALIMOHHBIN acTeKT 3aa4H,
5.1 lu ONEPUPOBATH TAHHBIMU, UCTIOJIB30BaTh MOJIEIb

pELIeHUS 3a/1a4H;
* KCMOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUU
(BKJTIOYAst BBIOOP a/IeKBATHBIX 3a/1a4e
MHCTPYMEHTAIBHBIX MPOTPAMMHO-AIIapaTHBIX
CPEICTB ¥ CEPBUCOB) ISl PEIICHHUS
UH(GOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX
yueOHBIX 33/1a4, B TOM YHCIIE: BEIYUCICHUE,
HaIlMCaHHE MHCEM, COUMHEHUH, T0KIIAJI0B,
pedepaToB, co3IaHUE MPE3CHTAIUN U TIp.;

* HCII0JIH30BaTh MHPOPMAIIHIO ¢ YUETOM
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9TUYCCKUX U IIPABOBLIX HOPM

3amnmTa IpoeKTOB * pa3BUTHE MTO3HABATEIIBHBIX HHTEPECOB,
WHTEJUICKTYaJIbHbBIX U TBOPUYECKUX
CIIOCOOHOCTEN;

* YOSKXIEHHOCTb B BO3MOYKHOCTHU MMO3HAHUS
IPUPOIBI, B HEOOXOAUMOCTH Pa3yMHOTO
WCIIOJIb30BAHUS JIOCTHXKCHUN HAYKU U
TEXHOJIOTUH I TAJIbHEHUIIErO pa3BUTHS
YEJIOBEYECKOro OOIIECTBA, YBAXKEHHUE K TBOPIIAM
HAYKU U TEXHUKHU, OTHOIIEHUE K (PU3UKE KaK K
AJIEMEHTY O0IIeUeTOBEYECKON KYIbTYPHI;

* (opMHpPOBAHUE IEHHOCTHOTO OTHOIIEHUS APYT
5.2 lu K JPYTY, K YUUTEII0, K aBTOPaM OTKPBITUH U
U300peTeHmi, K pe3yapTaTaM 00y4YeHMUs;

* IPEACTABIATh B YCTHOM WJIM MUCbMEHHOM
dbopme pa3BEPHYTHIN TUTaH COOCTBEHHOM
JESTETHHOCTH;

* co0JII0/1aTh HOPMBI ITyOIMYHOM peuH,
peryiaMeHT B MOHOJIOTE U JTUCKYCCHH B
COOTBETCTBMU C KOMMYHUKATUBHOM 3a/1a4ei;

* BBICKa3bIBaTh 1 00OCHOBBIBATH MHEHHUE
(cyxaeHue) u 3arpaimnBaTh MHEHHE TapTHEPA B
paMKax quanora.

MeToan4yeckoe CONPOBOKICHUE 3AHATHI
8 kmace
Tema 1BBoaHbIe 3aHATHS

3ansTue 1.1. OprannzauuonHoe 3ansTue. becena o npaBuiax 6e30MacHOCTH HA
3aHATHUIX KPYKKa
[enp: - MO3HAKOMHTH O0YJAIOUTUXCS C ICJIBIO U 33J]a4aMK KPYXKKa;
- 03HakOMHUTH ¢ Th npu BeINOIHEHNH J1a0OPATOPHBIX PadOT M AIKCIIEPUMEHTOB.

XO0JI 3aHITHL:

1. BBenenue:
IIpuBercrBue.
[IpoBepka siBKH 00y4arOLIIXCSl.

2. OcHOBHAA YacThb:
Leas peajn3anum NnporpamMmbi:

- Pa3BUTHUC IMO3HABATCIBHBIX HHTCPCCOB, NHTCIUICKTYAJIIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH
B IMPOLECCC PCHICHUA (I)I/ISI/I‘{eCKI/IX 3aga4 U CaMOCTOATCIIBHOT'O HpI/IO6peTCHI/I$I HOBBIX 3HaHHfI;

- COBCPIICHCTBOBAHUEC MMOJTYUCHHBIX B OCHOBHOM KYpPCC 3HAHUH U YMCHHﬁ;

- q)OpMI/IpOBaHI/IC HpeHCTaBHTCHCﬁ O IIOCTAaHOBKC, KHaCCI/I(I)I/IKaLII/II‘/’I, npueMax U METogax
pCHICHHUA (I)I/I3I/I‘-ICCKI/IX SKCIICPUMCHTOB,
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- IPUMEHATH 3HAHMA N0 (U3UKE A1 OOBSICHEHHS SBJICHUN MPUPOJIBI, CBOMCTB BEIIECTBA,
pemeHus (pU3MYECKHX 3a/1a4, CAMOCTOSATEIILHOTO MPUOOPETEHHS U OLIEHKH HOBOW MH(pOpMAIIH
¢bu3nIecKoOro coaep KaHusl.

3agaum nporpaMmabi:

Oo0yuaromue:

—obecrieunTs (GopMUpPOBAHHE yYMEHHH BOCIPHHHMATh, NepepadaTbiBaTh M MPEIbSBISATH
nH(QOpPMALIUIO B  CJIOBECHOH, 0Opa3HO#, CHUMBOJMYECKOW (opmax, aHATU3UpPOBATh U
nepepadarbBaTh MOIYYEHHYI0O HH(OPMAIMI0 B COOTBETCTBUU C TOCTABICHHBIMHU 3aJ[adyaMH,
BBIJICIATh OCHOBHOE COJIEpP)KaHHE IPOYMTAHHOTO TEKCTa, HAXOJUTh B HEM OTBETHl Ha
IIOCTABJIEHHBIE BOIIPOCHI U U3JIAraTh €ro

PassuBarouue:

—pa3BUBaTh JIMYHOCTHBIE KOMIIETCHIINH, TaKUX KaKyOeKIEHHOCTh B BO3MOXHOCTH
MO3HAHUS TPUPOIBI, B HEOOXOAMMOCTH Pa3yMHOTO HWCIHOJB30BAHUS JOCTIKEHHHA HAYKH U
TEXHOJIOTUH JJIsl AaJIbHEHNIIIEro pa3BUTHUS YEJIOBEUECKOT0 00IIECTBa, YBaXKEHHE K TBOPLIAM HayKU
U TEXHUKH, OTHOIIEHHE K (PU3HKE KaK K 3JIEMEHTY 00I11eUeIOBEYECKON KYJIbTYpHI;

—pacmupaTh  Kpyr HHTEPECOB, pPa3BHBATh  CaMOCTOSITEIBHOCTh, AaKKypaTHOCTb,
OTBETCTBEHHOCTh, AaKTUBHOCTh, KPHUTHYECKOE U TBOPYECKOE MBIIUICHHE TIpU paboTe
WHIVUBUAYAIGHO W B KOMaHjie, IPH BBINIOJHCHUM WHIUBUAYAIBHBIX U TPYIIIOBBIX
3aTaHUUTIO(PU3UKE.

BocnurareabHble:

—BOCIIUTHIBATh  JUCIHUILIMHUPOBAHHOCTh,  OTBETCTBEHHOCTH, caMOOpraHHu3aIuIo,
TPYIOTIOOHE;

—o0ecnieunBath (HOPMUPOBAHKE YYBCTBA KOJUIEKTHBHU3MA U B3aMOIIOMOIIIH.

Texnuka 0e30MaACHOCTH VISl YYAIIMXCS B KaOuHeTe (PM3UKH

1. ByabTe BHUMATENbHBI, TUCUUIUTMHUPOBAHHBI, OCTOPOXKHBI, TOUHO BBIMOJHINTE yKa3aHUS
YUUTEISL.

2. He ocraBisiiite pabouee MecTo 6€3 pa3pernieHus: yIuTes.

3. Pacnonaraiite mpubopbl, Marepualisl, 000pyI0BaHHE Ha paboueM MecCTe B MOPSKE,
YKa3aHHOM YYHUTEJIEM.

4. He nepxute Ha paboueM MecTe MpeIMEThI, He TpeOyrolecs NPy BhIMOTHEHUN 3a/IaHKSI.

5. IIpouzBoute COOPKY MEKTPUUYECKUX IIETICH, TEPEKITIOYEHUS B HUX, MOHTaX
ANEKTPUUECKUX YCTPOUCTB TOJBKO MPH OTKIFOUCHHOM UCTOYHUKE MUTAHUSL.

6. He BriIIOYaliTE HCTOYHUKY NIEKTPONUTAHUS O€3 pa3pelieH s YUUTeNs.

7. IlpoBepsiiTe HATMUUE HANPSDKEHNUS HA UCTOUHHUKE MTUTAHUSI WK IPYTUX YacTAX
ANIEKTPOYCTAHOBKHU C MTOMOIIBIO YKA3aTellsl HAPSHKEHHUS.

8. Cnenure, 4TOOBI M30JIAIMS TPOBOAOB ObLiIa UCTIPaBHA, & HA KOHIAX ITPOBOJIOB ObLITH
HAKOHEYHUKH, TIPU COOPKE IEKTPUYECKOH 1IeNH MTPOBOA pacioiaraiite akkypaTHo, 2 HAKOHEYHUKU
IUIOTHO 3aKMMaiTe KiieMMaMu. BoInonHsiiTe HaOMOAeHUs U U3MEPEHUs, COOI0Aas OCTOPOKHOCTD,
YTOOBI CITy4aifHO HE MPUKOCHYTHCS K OTOJICHHBIM MPOBOJIaM (TOKOBEIYILIUM YaCTsIM, HAXOIAIIMCS
TI0]T HATIPSHKEHUEM ).

9. He npukacaiitech kK KOHIEHCATOPaM JIaKe MOCIE OTKITIOUEHHS YIIEKTPHUECKON IIeTTH OT
MCTOYHUKA AIIEKTPONIUTAHUS: UX CHaYajIa HY)KHO Pa3psanTh.

IHOCJIE OKOHYAHUSA PABOTHBI

* Tlo okoHYaHUM PaOOTHI OTKITFOYUTE UCTOYHUKH JEKTPOIUTAHUS, TTOCTIE Yero pasdepure
AIIEKTPUUYECKYIO LIEMb.

* OOHapYKMB HEUCTIPABHOCTD B MEKTPUIECKUX YCTPOMCTBAX, HAXOSIIUXCS MO]T
HanpspKEHHEM, HEMEJICHHO OTKITIOYHUTE UCTOYHUK SJIEKTPOTIMTAHUS M COOOIIUTE 00 3TOM YUUTEITIO.

TexHuka 31ekTpoOe30macHOCTH B KaObuHeTe (Pru3nku

OBIIUE TPEGOBAHUSA
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[Tpubopsl, UCTIONB3yeMbIE YUAITUMUCS, TOJKHBI IMETh OTPAaHUYMBAOLINE YCTPOWCTBA,
MCKITFOYAIOIIIE BO3MOYKHOCTh MOPAKEHHS 3JIEKTPOTOKOM.

Kopriryca mpubopos, rie 310 Heo0X0IMMO, TOTKHBI 3a3EMIISThCSL.

SANNPEINIAETCA:

* B xauecTBe 3a3eMJICHHS UCIIOIb30BaTh OTOMUTEIBHBIE TPYObI.

* OcraBisTh 6€3 MPUCMOTpa paboTarOIIKE YIICKTPOHArPEBaTELHbIC IPUOOPHI.

* Bo BpeMs OTIBITOB JIEPyKaTh HA CTOJIC TIOCTOPOHHHUE TPESIMETHI.

1O HAYAJIA PAGOTBI

* HeoOx0IMMO TIIATEIbHO O3HAKOMHTLCS C OMTUCAHUEM TIPHOOPOB , M MPEXK/IC YEM BKIFOUHTH
npuoOp B IIETTh, POBEPUTH COOTBETCTBYET JIM HAIIPSKEHHE B CETH TOMY, HA KOTOPOE PaCCUUTaH
puoop.

* Vlcnonb3yemble IpruOOpbI JOKHBI ObITH HCIIPABHBI, OTPETYJIMPOBAHBI, COAEPKATHCS B
YUCTOTE U PETYIISIPHO IPOBEPSITHCS.

BO BPEMS PABOTbBI

* TIprOopbl HENMb3sI OCTaBIIATH y Kpast crojia. Mx HeoOxoaumo pacrnonarath TakuMm 00pazom,
YTOOBI OBIIO YI00HO BECTH U3MEPEHMSI, HE TIeperudasich Yepe3 HUX UM COSTMHUTEbHBIE TPOBO/IA.

* JIyist BKITFOUEHUS M BBIKITFOUEHHS TOKA B IETTH HE0OXO0IMMO HMCITOIh30BaTh BRIKITIOUATEII U
TOJIBKO IMH TIPEPBIBATh TOK. Bce po3eTku, NUTKY, BUJIKUA HE JIOJHKHBI HIMETh TPEIIHH, CKOJIOB | T.II.

* OTBEpPTKH, KyCauKH, IJIOCKOTYOITbI TOJDKHBI IMETh M30JIMPOBAHHBIC PYUKH.

* Hanmmuaue HarpsbKeHUs B ST MOYKHO TIPOBEPSTH TOJIHKO MPUOOpaMHU.

* TIpum ombITax ¢ CUJILHBIMU MarHUTHBIMH TIOJIIMU HEOOXOUMO CHATH C PYKH YaChl.

* Texnuka 6e30nmacHOCTH MU paboTe CO CTEKIITHHOM MOCY10i B KaOMHETe (GPU3UKU
OBIIWE TPEBOBAHUSA

* Hu oguH ipruOOp HENTb3s UCTIOJIB30BaTh 0€3 MTPOBEPKH YUUTEIIEM.

* Cnemyer MOMHHUTB, YTO CTEKIIO 00JIa/IaeT XPYMKOCTHIO, JIETKO JIOMAETCS M TPECKACTCsI IPU
yaapax, pe3KkoM H3MEHEHHH TEMITEPaTyphl.

OINACHOCTH B PABOTE

* OKOTH PYK IPH HEOCTOPOKHOM OOpaIlleHNH CO CTEKIITHHBIMU TPYOKaMH, CTaKaHaAMH,
KOJIOAMH | JIp. XHM.TIOCYION, HArPETOi JI0 BBICOKOW TEMITEpaTyphI.

* PaneHue pyK ¥ JIAIA TIPH Pa3pbIBe COCYIIOB WK MPHOOPOB ITPY HAPYIICHUH TTPABUIT
MIPUMEHCHUS U3/ICINI U3 CTEKIIA.

O HAYAJIA PABOTDbI

* [Ipu cOopke CTEKIISIHHBIX TPUOOPOB COEAMHEHHEM OT/IEIbHBIX YAaCTEH UX € TOMOILBIO
PE3MHOBBIX TPYOOK, @ TaKXKe P JPYrux paboTax co CTEKIOM HEOOXOMMO 3aIllUIATh PYKH
IIOJIOTEHLIEM.

* KoHILIbI CTEKJITHHBIX TPYOOK U MaloueK JJIsl pa3MeIIUBaHuUs PaCTBOPOB WM JIp. LieNIeH
JIOJKHBI OBITh OILJIABJIEHBI, YTOOBI HE HOPAHUTh PYKH.

BO BPEMA PABOTbHI

* Bce BujIbl MEXaHHMUYECKOW M TEPMUYECKOI 00pabOTKH CTEKIIa CIeyeT IPOU3BOIUTH C
UCIIOJIB30BaHUEM ITPEIOXPAHUTEIIBHBIX OUYKOB.

* Cocynl ¢ ropstueit JKUIKOCTbIO HENb3s 3aKpbIBaTh MPUTEPTOM MPOOKOH 710 TeX Mop, OKa OH
HE OCTBIHET.

* [lepeHocst cocyipl ¢ ropstueit JKUIKOCTBIO. CleyeT OpaTh UX PyKaMH, 3alUIEHHBIMU
MOJIOTEHIIEM, OOJIBILION COCY/I P 3TOM CIIEAYET JIep>KaTh OJJHOM pyKo# 3a JHO, IpYroH - 3a
TOPJIBILLIKO.

* [Ipu cMeleHuH Wi pa30aBIeHUH BEIIECTB, COMTPOBOXKIAIOIINXCS BBIJIETICHUEM TeILa,
clieyeT Mob30BaThes (paphopoBO MM TEPMOCTOMKOM TOHKOCTEHHON XUMHUYECKOM TOCYI0H.

* BonpIne XMMUYECKHE CTaKaHbl CIeyeT MOAHIUMATh IByMs pyKaMu, YTOObI OTOTHYThIE
Kpasi CTakaHa yIHUPaJMCh Ha yKa3aTelbHbIe U OOJbIINE MAIBIIbL.

* PaboTy C S10BUTHIMHU OT'HE- ¥ B3PHIBOONIACHBIMH BELIIECTBAMHU CJIEIyeT BECTH B IPUOOpax
WJIM TTOCY/I€ BBICOKOKAUYECTBEHHOI'O ,TEPMUYECKU CTOMKOI'O CTEKIIA.
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* HarpeBast >kuIKOCTh B IPOOHpPKE, HEOOXOIMMO JIEPKaTh €€ TaK, YTOObI OTBEPCTHE
pOOHPKH OBLJIO HAIIPABJICHO B CTOPOHY OT ce0sl M COCE/IeH 10 mapTe.

* [Ipu oOpe3aHny KycKa CTEKJITHHOM TPYOKHM HAJIO ClIeTIaTh Ha HEel 1M0Ipe3 HaMIbHUKOM HJIH
Jp. MTHCTPYMEHTOM, TIOCJI€ Yero B3sTh TPYOKY 00CUMH PyKaMH U JIETKMM Ha)KaTHEM B
MPOTUBOIOJIOKHOM MOPE3y HAIPaBJICHUH CIIOMATh €e.

HOCJIE OKOHYAHUSA PABOTbI

* TirarenbHO BBIMOWTE PYKH C MBUIOM.

* [Ipn oOHapyKeHUU KaKUX-JTMOO HEUCIIPABHOCTEH B COCTOSTHAN MCIIOJIb3yEeMbIX BaMH
puOOPOB IMOCTaBbTE B U3BECTHOCTD YUUTEIIS.

* CobmropaiiTe npaBuiia JMYHOM rUrUMeHbl. [Ipy HEONPATHOM COCTOSIHUM PYK 101 HOI'TSIMU
MOTYT CKaIUTUBAThCS BPETHOACHCTBYIOIINE BEIIECTBA, KOTOPHIC IIPH TIOTIQIaHNUH C TTUIIEH B
OpraHn3M MPUBOJIAT K OTPABIICHUIO.

TexHuka 0€30MacHOCTHU MPH PadOTe ¢ HarpeBaTeIbHBIMU MTPUOOPaMU 110 (hU3UKE

OBIIWE TPEBOBAHUSA

Kax/1p1ii 1eMOHCTPAlMOHHBIN OIBIT U JJAO0PATOPHOE 3aHATHE JOJDKHO OBITh TIIATEILHO
MIOJITOTOBJICHO M TPOyMAaHO B OTHOIIIEHUH Mep 0€30MacHOCTH, a TIPH MPOBENICHUH YIUTENb JOJDKEH
MOKa3bIBaTh TIPHIMEP TOYHOTO COOITIOICHHS TIPABMII TEXHUKH OE30TIaCHOCTH.

SAIIPEIINAETCSL

OctaBnsaTh 6€3 MPUCMOTpa PAdOTAIOIINE IIEKTPOHATPEBATENbHBIE TPUOOPHI.

Hcnonb3oBaTh HeUCIpaBHbIE AIEKTPOHAT PEBATEIbHbIE TPUOOPBI.

TexHuka 0€30MaCHOCTH BO BpeMsI SKCKYpCHUil Ha ypokax (pru3nKu

3. 3axrounTenbHas 4acTh.
- BOTIPOCHI JIJIs1 OOCYKICHHS,;
- TIO)KEJIaHUS yJaITuXCsl, KAKHE TEMbl OHU XOTEH Obl pACCMOTPETh Ha KPYXKKE.

3ansTue 1.2. Uto takoe npoekt? IIpoexkTsl no ¢pusuke. [l1anupoBaHue MPoOeKTOB 10O
dusuke

Lens:

- MIO3HAKOMUTH PEOST C MOHATHEM «IIPOEKT», C BUJIAMU U TUIIAMU ITPOEKTOB;

- 1aTh COBETHI KaK paboTaTh HaJ MPOEKTOM

O6opynoBaHue: Mpe3eHTaIsI

XO0JI 3aHIATHL:

1. Beenenue: Ilpoekt oTinuaercss OT IPYrHMX BHUIOB IIKOJIBHOW pPabOTHI
MpeXJAe BCEro TEM, YTO HaIpaBJCH Ha PEIICHHE KAaKOW — TO KOHKPETHOM MpPOOJIEMBI.
3anoMHHUTE, HET MPOOJIEMBI — HET ITPOeKTa!

Heobxomumo ompenenuTh Kakyioo HpoOlieMy BBl peliaete B xoje paboTbl Haj
MPOEKTOM, KaKoBa I1eJb Bariei pabotsl. [locie aToro HecnoxHo Oyaer chopmyarpoBath
TEMY BallIero MPOeKTa.

Heob6xonumo 3aaaTh cebe HeCKOJIbKO BOIIPOCOB.

[Tpumep
Bonpoc OtBer
3ayeM He0OX0AUMO JieNaTh 3TOT MPOEKT? Sl mepenna B HOBYIO LIKONY

pa6OTBI HaJa CBOMM IMPOCKTOM.
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Yero 51 Xx04y JOOUTHCS B pe3ylbTaTe padoThI? Sl Xouy pemuts 3Ty

CTAJIKABAETCA. DTO 1IETD.

Taxu 06pa30B, TeMa MPOEKTa BBITISINT Tak: « Kak mpeogoners 6apbep B 0OMEHUI

2. Ocnognas gacte:ITPOBJIEMA, LIEJIb U TEMA TTPOEKTA.

[Tocrapaiitech chopMynHpoOBaTh TEMy MPOEKTa TaK, YTOOBI OHA coAepikaia B cede
BOIIPOC WK TIPOOIIEMY, - 3TO OOJIETYUT JAITBHEUIITYI0 padoTy.

Tema pabGoTbl He [ODKHA OBITH CIUIIKOM OOmIeH, cHopMyTHpOBaHHOMN
pa3mbiBuaTo. IIpoeKT He JOJDKEH CTaTh MEPecKa3oM TOTO, YTO BBl MPOWIM B KHHraXx,
SHIMKIIOTIETUSX MIIM Hanui B IHTEpHeTe.

OdeHp BaXXHO Ha TPOTSHKEHWU BCEH pabOTHI HE BBITYCKATh W3 TIOJISI 3pEHUS IIENh
CBOErO MPOEKTa, JUIsi 3TOro HEOOXOJWMO BECTH JHEBHUK. JIHEBHMK pabOThI HaL
MMPOEKTOM — 3TO Ball pabOuYui JOKYMEHT, MOATOMY OH HE 0053aTeNbHO JOJDKEH OBITh
UaeaTbHO aKKypaTHBIM. Ba)kHO 4TOOBI BBI TIOCTOSIHHO 3aITMCHIBAJI B HETO BO3HUKAIOIIHE
UJEH, BOIIPOCH], KOTOPbIe HEOOXOIUMO OOCYIUTh C PYKOBOJMTEIEM MPOEKTa, TPOOIEMBI
C KOTOPBIMHU BBI CTOJIKHYIIUCH.

TUIIBI ITPOEKTOB
[TpoekThI OBIBAIOT HECKOJIBKHUX THUTIOB, KOTOPBIE CBS3aHBI C IIEIBIO TIPOCKTA.

e ndopmaimonHslii — ero 1enb coOpath W MpeAcTaBUTh MH(GOpPMAlUIO, B TOM
YHClie CTATUCTUYECKUE TaHHBIE.

e UccrnenoBarenbCckuii — €ro Ieinb J0Ka3aTh WIM ONPOBEPrHYTh KaKyko JHOO
TUNOTE3Yy, [UIA 4YEro HpPOBOJAUTCA OSKCIEPUMEHT WM CEepUsi OIBITOB, IPOBEPSIOTCS
pa3nUYHbIE BEPCHUM.

o [IpakTUKO — OpHEHTUPOBOUHBIH — €ro Lenb pa3padoTaTh pPEKOMEHAALUH,
NaMATKH, UHCTPYKLUU sl y10OCTBA MCIIOIBb30BaHMSI UM U3Y4EHMsI Yero — Ju0o.

e TBopueckuii — ero 1e/1b BBI3BAaTh HHTEPEC K KAaKOH — JTMO0 TeMe ydeOHOTO Kypca,
[IpUBJICYb BHUMAHUE.

e UIrpoBoii minu posieBoil — ero 1elib BOBJIEYEHUE PeOAT B KaKOE — TO MHTEPECHOE
MEpONpUsTHE.

PABOTA HAJ1 ITPOEKTOM

1. ompeseNneHue IpoodIeMbl U IENId TPOEKTa

2. (hopMmynupoBaHe TEMBI U OTPEACTICHUE TUIIA TPOEKTa

3. 03HAKOMJICHHE C KPUTEPUSIMU OLIEHUBAHUS

4. IUTAHUPOBAHKE MMPOEKTHON pabOThHI

5. coop HEOOXOOMMBIX MaTepUAOB, IOCTAHOBKA OIBITOB, IPOBEICHHE
9KCIEPUMEHTOB, OIPOCOB U T.II.

6. CO3JaHHE NTPOEKTHOTO MPOAYKTa

7. HanMcaHue MUCbMEHHOM YacTu ( 0T4yeT o padore)

8. Hpe3eHTalus NpoekTa ( MpoayKTa U MUCbMEHHOM 4acTH).

IIJIAHUPOBAHUE TPOEKTHOM PABOTEI
s Toro, 4roObl CIUITAHUPOBATh PabOTy, HEOOXOAMMO 3a/aTh cebe HECKOJIbKO
BOIIPOCOB:

e Uto s yxe 3Har0 10 TeMe MOETO0 MPOEKTa U YTO ellle He0OX0AUMO y3HaTh?
e [ToTpeOyercss nu MHe Mocemars OWOMMOTEKHM WIM Kakue — JIMOO CalThl B
Wutepnere s coopa nHpopmaruu?
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e [loTpebyercss nu MHE NpOJENBIBATH COOCTBEHHBIE ONIBITHI W JKCIIEPHUMEHTHI,
MIPOBOJIUTH OMPOCHI, 0OCUUTHIBATH U AHATM3UPOBATH MX PE3yIbTATHI?

e KakuMm 51 Xx0uy caenaTh NpOEKTHBIA MPOAYKT ( MOJEb, MaKeT, Opoltopa u T.1.)?

e Kakue wmarepuanbsl yxke eCTb W Kakue emie noTrpeOyloTcss JUisl CO3IaHus
MPOEKTHOTO MPOJIyKTa?

e UTo 5 y)xe UMEI0 M YeMy elle MPUICTCS HAyYUThCs, 9YTOOBI HAUTH HH(OPMAIIHIO,
MPOBECTH HEOOXOJWMBIE HUCCIEAOBaHHWS (  OMNBITBI, OKCIEPUMEHTHI, OIPOCHI),
MIPOAHATM3UPOBATH PE3YNIBTATHI, CO3/IATh MMPOSKTHBIN MPOTYKT?

HeoOxoauMo 3amucath 3TH BONPOCHI B CBOM JTHEBHHK M OOCYAWTh HMX CO CBOHM
PYKOBOJIUTEIJIEM.

Tenepp, xorna siceH 00beM pabOTHl U BBl 3HAEHIb /ATy 3alUTHI MPOEKTAa, HEOOXOIUMO
pacmpeenuTh cBoe Bpems. Paznmenu umeromnuiicss y TeOsi OTpe30K, OCTABIIMICS 0 3alUThI
MIPOEKTa Ha TpH paBHble 4acTu. [lepByio TpeTh BBl moTparutre Ha cOop uMHpopmauuu. Eme
MIPUMEPHO TPETh BPEMEHU YWIET Ha CO3JaHHMe MPOEKTHOro mnpoaykra. OcTaBuIyioCs TpPeTh
BPEMEHH OCTaBbTE JJISl HAMCAHUS OTYETa.

Bo3bmuTe CcBOM AHEBHMK W 3alMIINTE B HETO JaThl OKOHYAHUS Ka)KJOTO M3 3TaIoB
paboTel. Kaxapiit aTamn pa3deiiTe Ha MeNIKHE [Iaru U paciulaHUPYHTE UX KaK MOXHO Mo ipoOHee.

CBbOP MTHOOPMAIIMU, TPOBEJEHUE OKCITEPUMEHTOB

Hano noMuuTh, yTo HH(OpMalys ObIBaeT BakHas U BTOpocTeneHHas. BeiOupaiite ToabKO
TO, UTO UMEET IpsSIMOE OTHOIIIEHKE K Bamieil padore. Korga Bel HaxoauTe nHGOpMaInio, KoTopas
YBJIEKaeT Bac, peIINTe, HACKOJbKO OHa IMoJie3Ha Ui Bamed paboTbl. CHUCOK HCTOYHUKOB,
KOTOpBIA OynmeT B pasjaene « buOnworpadus» T0DKEH BKIOYATh JIMINh T€, KOTOPHIE BBI
UCIOJb30BaU. TOJIBKO MOCHE TOTO, KaK Bbl HAOEpeTe H0CTaTOYHO MH(OPMAIMU 110 CBOEH TEME,
Bbl CMOJKET€ TOYHO ONPENEIUTh, 4YTO JejaTh JAajibllle, KAaKMe IPOBOJAUTH OIBITHl HWIH
9KCIIEPUMEHTBI, HYKHBI JIN OHU BOOOLIE.

I[TMCbMEHHAS YACTb
[IucbMeHHas 4acTh MPOEKTa SBJIAETCS OTYETOM O TOM, Kak IIljia Bama paboTa. JTa yacTb

HUMeEET YETKYIO CTPYKTYpPY:

1. TUTYJIbHBIN JIUCT
2. coJep)KaHue

3. BBEICHUE

4,

OCHOBHasA 4acCTb

- OIKMCaHue X012 PabOThI
- aHau3 mpolecca Bameil padboTh
- ONMCAHUE U aHAIN3 UJICH U SMOIUI BO3HUKABIINX B XOJ€ PaOOTHI

5. 3aKIIOUYEHUE

- OLIEHUTH PE3YJIbTAT
- MI0Ka3aTh NIEPCIEKTUBEI

- clIeNnaTh BBIBOJBI

- I0Ka3aTh CBOIO TOUKY 3PEHHUS
- IOJBECTH UTOTHU

6. o6ubnmorpadus
1. MIPUIIOKEHHUS

3AIIUTA IMTPOEKTA. ITPEBEHTALIM L.
[Inanupyst mpe3eHTauIOo CIeyeT:
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e YUUTBHIBaTh MHTEPEC U MOJArOTOBKY CIIyHIaTEIeH, UX OCBEIOMIIEHHOCTb O TEME
TBOET'O BBICTYILICHHUS,;

« 3apaHee ONnpeenThb KIYEBbIE MOMEHTBI, Ha KOTOPBIX HAJIO CAENIATh YIIOD;

o [l1aHupys BBICTYIJICHUE, BBIIUIIY KIKOYEBBIE CIIOBA;

e Pacrutanupyil MCIIONIB30BAHUE CPEACTB HAIVIIAHOCTU — 3TU CPEACTBA JOJDKHBI
COIIPOBOXIATh TBOE BBICTYILUICHHE, IO {UEPKUBAsl KIIFOUEBbIE MOMEHTHI;

* B niepBBIX ke CI0Bax Aail CIyIIATEsIM IIOHATh, O YEM UJIET Peyb;

e B 3aK/II04eHMM CBOETO BBICTYIUICHMS €UI€ pa3 MOJYEPKHUTE IJIaBHBIE MBICIIH,
KOTOPBIE B HEM HU3JI0KEHBI;

e [IpoBeps rOTOBHOCTH 000PYIOBAHHUS;

o [IpogymaiiTe CBOM BHELIHUI BUJL;

e Jlymaiite 00 ycmexe.

3. I'pynmoBas paboTa: pebdsiTa pemiarT, Kak OHH OYAYT BBITIOIHATH MPOEKTHI:
WHIUBUAYATBHO WIIH TPYIIITION.
4. 3aKIroYnTeNbHAS YacTh.

VY4yeHukam npeziaraeTcs BbIOpaTh TEMbl IPOEKTOB MO pa3zaeny «TenaoBbie sBICHUS
Tema 2«TenioBbie siBJICHU D)
3ansrtue 2.1. [lepBoHayaJbHbIE CBEJAEHHUS 0 CTPOCHHH BellecTBA

eJb YpOKa:
— 0000IIUTHh M CHCTEMATU3UPOBATh 3HAHUS yJamuxcs 1o Teme: «[lepBoHavanbHbIC
CBEJICHHUS O CTPOCHUHU BEIECTBAY;
OOGopymoBaHue: cTakaH ¢ YACTON BOJIOH, Kpacka, I1ap ¢ KOJbIIOM, CIIMPTOBKA, YYCOHUK C
(hOTO MOJIEKYIIBI 30J10TA.
X0 3aHsATHS:
1. BBenenue:
Jy1s1 9ero Hy»KHO 3HaTh CTPOCHHE BeIlIecTBa?

Kaxk oTBet Ha »TOT Bompoc uutarorcs cioBa M.B. JIomoHocoBa, HammMcaHHBIE HA TOCKE:
«Ecnu OBl s 3aX0TeN YUTaTh, elle He 3Hast OyKB, 3TO ObLIO OBl OeccMmbIciuIieii. TOUHO Tak ke,
ecyu OBl 51 3aX0TEeJ CyIUTh O SBJICHUSX IIPUPOJIbI, HE UMEsT HUKAKOTO MPEACTABJICHHS O Hadalax
BeIlleH, 3TO ObIIO OBI TaKoii ke 0€CCMBICIIHIIEH).

3HaHUE CTPOEHHUS BEIeCTBa HEOOXOUMO JIJIsl TOTO, YTOOBI TOHUMATh Bee (PU3NYECKUE
SIBJICHUS B TIPUPOJIC.

MHorue y4éHble 3aJyMbIBaJIKCh, U3 YEr0 COCTOST BCE BELIECTBA, BCE OKPYKAIOIIHNE HAC
Tena. /laBaiiTe MOCTPOUM IETIOYKY, OTBETHB Ha BOIPOCHI:

1. Kak Ha3pIBalOTCS OKpYXarolire Hac mpeaMeTsi? — du3ndecKue TeJia.

2. VI3 yero cocTosT Bce OKpyxaromiue Hac ¢pusnueckue tena?- W3 BemecTrBa

3. UTo MOXHO CKa3aTh O CTpOCHUHU BellecTBa? - Bee BelllecTBa COCTOSIT U3 MOJIEKY.I.

4. lenumsbl 11 MOJIeKyIbI?- MoJIeKyJIbI COCTOAT U3 ATOMOB.

Ha nocke BoImuchIBaeTCs IIENOYKaA U3 KIFOYEBBIX CIIOB: U3NYECKHe TeJIa--BellecTBa—
MOJIEKYJIa—AaTOM

2. OcHOBHas 4acThb: MMPOBCACHUC OIBITOB C pACTBOPCHHUEM KaIlJIM KpaCKH, C
MMPOXOKACHUCM U HC ITPOXOKACHUCM IIapUKa 4C€PEC3 KOJIbLO.

3. 3aKIrounTeNbHAS YacTh.

Pewenue 3aoau
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Kaproukn:

B neBom cronbiie nmpuBeneHo S 3ama4. B npaBom nansl kpatkue otBeThl. [logbepute k
Ka)KJI0M 3a/1aue HY)KHbII O0TBeT. Briminre B TeTpajab B CTOJIOMK HOMEpA 33/1a4, @ HAIIPOTHUB

OYKBY, KOTOPOH 0003HAYeH MOIXO AN OTBET.

3amaun

OTBETHI

1. [Touemy mManieHbKast KPYIIMHKA KPACKH, PACTBOPSSACH
B BOJI€, MOXKET OKPAaCUTh BOJY 110 BceMy 00beMy?

A. Cuibl IPUTSDKEHUS MEX LY
YacTUIIAMU BELIECTBA JIEHCTBYIOT Ha
MaJiOM pacCcTOSTHUU — HNOpsAKa
pa3Mepa 4acTull.

2. Cocyn pazzeneH neperopoakoil. B onHoi nosoBune
COCyJla HaXOUTCS BOJOPOA B Ipyrou — a3oT. Eciu
Meperopoaxky yoparb, To uepe3 HEKOTOpOe BpeMsl ra3bl
CaMOIIPOM3BOJILHO MPOHUKHYT Jpyr B Apyra. [louemy?

b. Mexy Monekymnamu
CYIICCTBYIOT CHUJIbI ITPUTSXKCHUA.

3. s Toro 4yToOBI Pa3IOMUTh KYCOK MeJia HYKHO
npuiIouTh yeuiue. [louemy?

B. BemectBa cocTosT u3
MaJICHbKUX YaCTHUII.

4. Yamka packoJioyiach Ha /iBe yacTu. [louemy
HEBO3MOXHO 0€3 CKJIEHBAIOLINX CPE/ICTB COCAUHUTD ITH
YacTH B OJIHY?

I'. Tlpu cunpHOM CONMMIKEHUHN
YaCTHI] BEIIECTBA MEXKTy HUMH
BO3HHUKAIOT CHJIBI OTTAJIKMBAHUSI.

5. [Touemy Mex) 1y MOJIEKYJIAMH CYHIECTBYIOT
MIPOMEXYTKH?

JI. HacTuiipsl BemiecTra
JBIDKYTCSI HEMPEPHIBHO U
XA0THUYECKHU.

3ausTue 2.2. [Indgdy3us B ;KU3HU YeT0BEeKA U sKUBOTHbIX.

Iens:
JI0Ka3aTh OOIIYI0 3HAYMMOCTH 3TOTO SIBJICHHSL.

OGopynoBanue:

X0 3aHsITHS:

paccMoTpeTrh poiib auddy3un B OpuUpole U KHUIHEAEATEIHLHOCTH YeJIOBeKa,

1. Brenenue: nddy3us - oHO U3 caMbIX 3HAUUMBIX SBICHUHN B ¢usuke. OHO
UTpaeT Ype3BbIYANHO BAXKHYIO POJIb B )KUBOM MPUPOJIE, €r0 MIMPOKO NPUMEHSIOT B TEXHUKE, U B
ObITy. B Hareil moBceiHEBHOM KM3HU MBI MHOT/Ia HE 3aMeYaeM HEKOTOPBIX (U3UUECKUX
sBiieHud. Hanpumep, KT0-To OTKpbLI (DJIAKOH € JyXaMHU, U Mbl, Ja)Ke HaXOACh Ha OOJIBIIIOM
paccTOsIHUU, TIOYYBCTBYEM 3TOT 3amax. Mbl OIycKaeM B CTaKaH C ropsyeil BOJON MaKeTHK C
3aBapKOM JJIs MPUTOTOBJIICHUS Yasi, ¥ JakKe He 3aMevaeM, KaK 3aBapKa OKpaIlBaeT BCIO BOJY B

YaliKe

2. OcHOBHAA YacThb:

.Ponb, kKoTOpyIO HUrpaet quddy3us B OKpyXKaroleM Hac MUPE TPYJHO NepeoleHuTs. K
COKaJIEHUIO, TU(PPY3UOHHBIE TPOLIECCH MOTYT OKa3bIBaTh HE TOJBKO MOJI0KUTEIBHOE, HO U
HEraTUBHOE BJIMSHME HA )KU3HEAEATEIbHOCTh PACTEHUH, )KMBOTHBIX U Y€JIOBEKa.

Yro Takoe nupdysusa?

Huddysus - apneHue, npu KOTOPOM MIPOUCXOTUT B3aUMHOE TPOHUKHOBEHUE MOJIEKYJ
OJIHOTO BEIleCTBa MEX 1y MoJieKyaamu apyroro. [Ipumepom nuddys3un B razax sBiaseTcs
pacnpoCTpaHEHHUE 3a11aXx0B B BO3/yX€, HO 3alax paclpoCTPaHsIETCsl HE MTHOBEHHO, a CITYCTs

35




HekoTopoe BpeMs. [louemy Tak npoucxoaut? [IpocTo nBUKEHUIO MOJIEKYJ TaXy4€ero BEIECTBA
B OIIPEJICIICHHOM HAIIPaBJICHUN MELIAET JBMKEHUE MOJIEKYII BO3/lyXa. TpacKkTopus JBUKEHUS
KayKJJOM YaCTHILIbI ra3a MPEACTaBIsAET COO0M JIOMaHYIO JIMHUIO, T.K. [IPH CTOJIKHOBEHHUSX OHA
MEHSET HalpaBJeHUuE U CKOpOCThb ABIKeHus. [Tostomy muddysnonnoe npoHukHOBeHNE
MOJIEKYJI 3HAUYUTEIbHO MEAJICHHEE UX CBOOOJHOTO IBUKECHHUS.

SABnenne qudGy3un MOKA3bIBACT, YTO MOJICKYJIBI BCE BPEMsI XaOTHYHO JBWKYTCS H
MIPUTOM B Pa3jIUYHbIX HAIPABJICHUSX. TaKoe ABMKEHHUE HA3BbIBAETCS MOJICKYISPHBIM TETIOBBIM
nekeHueM. uddysus, Taxxke H10Ka3bIBAET, YTO MEXKIAY MOJICKYJIaMU UMEIOTCSI TPOMEKYTKHU.

W3BecTHO, 4TO YacTHIIBI ABMKYTCS U B ra3ax, U B )KMJIKOCTAX, U B TBEPJIbIX TellaxX, TO B
3THX BellecTBax Bo3MokHa quddy3us. Hanbosee OpicTpo aud@y3ust mpoucXoIuT B razax,
MeJUIEHHEE B )KMJIKOCTSAX U MEAJIEHHEE BCEro B TBEPABIX Tenax. Jeno B TOM, YTO B ra3ax u
AKHUJKOCTAX OCHOBHOM BH/J| TETJIOBOTO JBM)KEHMSI YaCTUILL IPUBOIUT K UX IEPEMELINBAHUIO, a B
TBEpAbIX TelaX, B KPUCTAIUIAX, IJI€ ATOMbI COBEPLIAIOT MaJlble KOJIE€OaHUsl OKOJIO MOJIOKEHHS
y371a pemérku, HeT. CkopocTh npoTekanus 1uddy3un 3aBUCUT OT: arperaTHOro COCTOSTHUS
BEIIECTBA; MACChl MOJIEKYJI; TEMIIEPATYpBHI.

Hcrtopust orkpbiTus 1udPysumn.

B 1827 bpoyH npoBoAMI HUCCIIEIOBaHUS MbUIbLBI pacTeHnil. OH, B YaCTHOCTH,
MHTEPECOBAJICS, KaK MbUIbIA YYACTBYET B IIpoliecce OIIOA0TBOpeHUs. Kak-To OH pa3risasiBan
I10J] MUKPOCKOTIOM BBIJIEJIEHHBIE U3 KJIETOK MbUIbLIEI CEBEPOAMEPUKAHCKOTO PACTEHUS
B3BEILICHHBIE B BOJIC YAJINHEHHbIEC IUTOIUIa3MaTHueckue 3epHa. Heoxxunanno bpoyn yBuzenn,
YTO MeNbyYaillliie TBepAble KPYIHUHKH, KOTOPBIE €1Ba MOXKHO ObLIO pa3risAeTh B KaIlje BOJIBI,
HEIMPEPBIBHO JPOXKAT U NEPEIBUTAIOTCS C MecTa Ha MecTO. OH yCTaHOBWII, YTO TH JBUKECHMUS,
I10 €r0 CJI0BaM, «HE CBSI3aHbl HU C IOTOKAMHU B KUJKOCTH, HU C €€ MOCTEIEHHBIM UCIIAPEHUEM, a
MPUCYILHA CAMHM YaCTUYKAM.

Hab6mronenue bpoyna nmoareepawim apyrue ydeHsie. Menpuaiiime 4acTHUKH BEIH ce0sl,
KaK KUBBIE, IPUYEM (TAHEL YaCTHUL] YCKOPSJICS C MOBBIILIEHUEM TEMIIEPATYPHI U C
YMEHBIIIEHHEM pa3Mepa YacTHUIl U SIBHO 3aMeJIIsUICA [IPH 3aMeHe BOJIbl 0ojiee BA3KOW cpesioil.
DTO yAMBUTENIBHOE SIBJICHHE HUKOTa HE MPEKPAIAIIOCh: €r0 MOYKHO OBLJIO HAOII0JaTh CKOJIBKO
yrogHo. [lonauany bpoyH nmogyman gaxe, 4To B I0JI€ MUKPOCKOIIA AEMCTBUTEIBHO MOAIN
KUBBIE CYIIIECTBA, TEM 0OJIEE UTO MbUIbIIA — 3TO MY>KCKHE MOJOBbIE KJIETKH PACTEHUH, 0THAKO
TaK K€ BEJIM YaCTUYKU U3 MEPTBBIX PACTEHUI, JaXKe U3 3aCYIIEHHBIX 32 CTO JIET JI0 3TOTO B
rep6apusx. Torna bpoyH nogaymai, He €CTh JIU 3TO «AJIEMEHTAPHBIE MOJIEKYIIbI )KUBBIX
CYIIECTB», O KOTOPBIX TOBOPHJI 3HAMEHUTHIN (DPAHIIY3CKUI €CTECTBOUCTIBITaTEND JKopiK
broddon (1707-1788), aBrop 36-TomMHOI EcTecTBeHHON HCTOpUU. DTO MPEINOo0kKEHHE OTHAIIO,
Korna bpoyH Hayan uccieoBaTh IBHO HEXXHBbIe 00BEKTHI; CHayaja 3TO ObUIM OUY€Hb MEJIKHUE
YaCTUYKHU YIJIsl, @ TAK)KE CAKU U TIBUIM JIOHJJOHCKOTO BO3]lyXa, 3aTEM TOHKO pacTepThIE
HEOPraHMYECKHE BELIECTBA: CTEKIJIO, MHO’KECTBO PAa3JINYHBIX MUHEPAJIOB. «AKTUBHbIE
MOJIEKYJIBD» OKa3aJINCh NOBCIOAY: «B kaxk1oM MuHepaine, — nucail bpoyH, — KOTOpbIi
MHE Y/1aBaJOCh U3MENILYUTH B MbUIb J0 TAKON CTENEHHU, 4YTOOBI OHA MOTJIa B T€YEHUE KAaKOTO-TO
BPEMEHHU ObITh B3BELICHHOH B BOJIE, 51 HAXOAMI, B OOJIBIINX MIIM MEHBIINX KOJUYECTBAX, 3TH
MOJIEKYJIBD».

3. I'pynnoBas pabora:
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[IpoBeneHne SKCIEPUMEHTOB KX /101 IpyNnoi U popMylIupoBKa BEIBOA.
dkcnepument Nel

B nepBoMm onbiTe, NCHIOB3Ys CTaKaH C TOPSYEH BOJIOM, CTaKaH € XOJIO0JHOW BOAOH U 2
naketuka yas. OImycTUTh OJJHOBPEMEHHO B 3TH CTaKaHbI [IAKETUKH.
W naGmronasi, 4TO B TOpsYei Bo/ie Yail ObICTpee OKPAIIUBACT KUAKOCTh, IPUUTH K BBIBOJY:
cKopocTh AU y3un 3aBHCUT OT TEMIIEPATYPHI, T.€. YEM BBIIIE TEMIepaTypa, TeM OoJIbIe
CKOPOCTb MOJIEKYJI B3aUMOJICHCTBYIOIUX TEJL.

IKcnepumMenT Ne2

Bo BTOpoM ombiTe B KabuHETE (PU3UKHU, B YTy PACHBUIMNTh OCBEXKHUTEIb BO3AYXa, U UEpe3
HECKOJIBKO CEKYHJ1 [I0YYBCTBOBAJ €ro 3amnax. Pacnpocrpanenue 3amnaxa oObsCHIETCS
JBUKEHUEM MOJIEKYI. DTO JABM)KEHHE HOCUT HEMPEPHIBHBIN U OecTIopsA0UHbIN
xapakrep. CTalKUBasCh C MOJIEKYIaMH Ia30B, BXO/SIIMX B COCTAaB BO3yXa, MOJIEKYJIbI
OCBEXXUTEJSI MHOTO Pa3 MEHSIIOT HAIPaBJIEHHUE CBOETO JIBUYKEHUS U, OECTIOPSA0UHO
MepeMeIasch, pa3jieTaloTcs Mo BceMy KaOuHeTy. BeiBoa, 4To ckopocTh quddy3un B razax
BBIIIIE€ YEM B JKUJKOCTSIX.

JkcnepumenT Ne3

B tpethem ombiTe B3SITH ChIpOil KapTodenb, BaTKy, OaHKy, Hoa. Pa3pesan kaprodens Ha
nBe yacTu. Ha o/tHy 4acTh KamHys o1, Tak Kak KapTodeab COAEPKUT KpaxMall, TO WO OKPaCUT
€ro B TeMHO-cuHei 1BeT. Ha 1HO OaHKM OMyCTHUIT BaTy, CMOYEHHYIO H0JIOM, U HAaKpbLJI CTaKaH
BTOPOH MoJjoBUHKOU KapTodens. Uepes 30 MuH Ha kapToderne mosBUiICS TEMHO-CUHHUM KpPYT.

[Tpou3zomnuia Bo3ronka ioja, mapsel ioaa mpoaud@ysaupoanu (MPOHUKIIN) B KapTodeb.
4. 3aKIOYUTENbHAS YacTh.
O0600IUTH TTOJTYICHHBIC 3HAHUSI.

3ausTue 2.3. [IpoBenenne onbiTOB M0 TeMe «OnpeneieHue pa3MepoB MaJIbIX TeJD).
Lenb: MO3HAKOMUTH C METOJIOM OTIpEACTICHUS pa3MEPOB MAJIBIX TNl METOJIOM PSAO0B
O6opynoBaHue: JTUHEIKA, MIIIEHO, TOPOX, CTPAHUIIBI KHUTH.

X0 3aHsITHS:

1. BBenenue: pacckazaTh, 4To co00il IpeacTaBisieT METOJ OMpEeNeNIeHue pa3Mepa
MaJibIX Te€J METOJIOM PSIOB.

IIpodsiemHasi cutyanus

B mpenpinymeit  mabopaTopHoit paboTe BbI IPOBOAMIU HM3MepeHUE (QHU3NYECKOU
BETUYMHBI — 00beMa kuAkocTu. Ilpu sTOM BBl 0OpaTwiM BHMMaHUE Ha TO, YTO 3HAUYCHHUE
u3MepseMoil GU3NYECKOl BETUYUHBI OBIJIO OOJIBIIE 1IEHBI ACTICHHS H3MEPUTEIHLHOTO Mpudopa. A
KaK MOCTYIUTh, €CIM HEOOXOJUMO HU3MEpPUTh OUYEHb Malloe 3HAUYCHHE — JUaMETP MPOBOJIOKH,
TomuuHy Oymard u T.4.7 s u3MepeHus pasMepoB MalbIX Tell CYIIECTBYIOT CIielHaIbHbIe
npubopsl (HampuMep, MUKPOMETp, MITAaHTeHIUPKYHh). OIHAKO KOrjJa Bac HMHTEPECYIOT He
pa3Mepbl KOHKPETHOTO 3€pHa, TOPOLIMHBI WM OyCHHKH, a CPEIHHE pa3Mephbl 3TUX OOBEKTOB,
HCIOJIL3YIOT MeToa psiaa. [Ipenmonokum, 4To y Bac €CTh OOJIBIIIOE YUCIO OJUHAKOBBIX TEII.
N3mepuB 0ObIYHOM TUHEHKONW UIMHY psiia, COCTaBIEHHBIX U3 MJIOTHO KaCAIOUIUXCS APYT Apyra
TOPOIIWH, U 3Has MX YHUCIO, JETKO BBIYMCIUTH AUaMETp OJHOM ropormuHbl. [Tlomno6HbI MeTon
psifa Mo3BOJISET ONMPEAENIUTh CpeIHEE 3HAUCHHE MHOTUX (DU3MUECKUX BEIUYUH.

esb, KOTOPYIO MBI CTABUM CEroJHA Nepe co00i: HAYyYNTHCH ONpeAessiTh pa3Mepbl
MaJIBIX TeJ CHoco00M psjAa; 3aKpenuTb 3HAHUSA, MOJYYEHHbIe NPUH H3YYEHHUH TeMbl
«CTpoeHue BemecTBay.

2. OcHOBHAA YacTh:
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Xox padoTsi:
1. Onpenensto quamerp ropoxa: d =l/n, d=7,8 cm: 40 =0,2 cm
2. Onpepensito TonumAy gucta kauru: d =1/n, d=0,7 cm: 80 = 0,009 cm = 0,01 cm
3. Onpenensito auamerp ToHKOU npoBoioku: d =1l/n, d = 1,8 cm: 50 = 0,036 cm = 0,04 cm
4. Onpenensio auamerp atoma sonota: d =1/n, d=2-10"7 cm:8=10,25107 cm
5. Pe3ynbTar u3MepeHuii 1 BEIYUCICHUH 3aHOITY B TaOIHILY:

Mauisle Tena I, cm n d, cm

1. ropox 7,8 40 0,2

2. muct Oymaru 0,7 80 0,01

3. BUTKHU TTPOBOJIOKHU 1,8 50 0,04

4. aTOMBI 30J10TA 2%107 8 0,25%107

3. I'pynnosas paboTa:
[IpoBenenune nabopaTOPHBIX U3MEPEHUN U 3aHECEHHE JaHHBIX B TAOJIHUILY.

4. 3aKIroYnTeNbHAS YacTh.
[Ipenarato pedGsiTam OTBETUTH HA BOITPOCHI, KOTOPBIE 3aITMCAHBI HA IOCKE:

1. Kakyto 1iens cTaBuiIv nepea co00i U TOCTUTIIHN JIH BBI €67

2. JloBOJIEH I THI CBOEH pabOTOM, HE TOBOJICH, TOYEMY?

3. CaMbIM TpyJIHBIM OBLIO. ..

4. D10 3aHATHE MOMOTJIO MHE. ..

5. Ecii OBI 4e10BeYeCcTBO HE 3HAJIO 00 3TOM, TO...

6. MOXHO 1M TPUMEHHTh METOJA psifa K OONbIIMM OOBEKTaM (Hampumep, HU3Mepss
BBICOTY KUPITUYHOH KJIAAKU A0Ma)?
PeGsita oTBeuaroT Ha MOCTaBIIEHHBIE BOMPOCHI, JTOMOJHSS APYr Apyra W Ipexajaras CBOU
BapUaHTHI OTBETA.

3austue 2.4. [IpoBeaeHue 3KCNIEPUMEHTOB 10 NMPOBEPKe KaK TeMIlepaTypa BJUsAET HA
CKOpOCTh nporexkanus AU ¢y3un B pa3jMUHbIX Cpeaax
Lens:
4. Pacmuputh u yriyouTh 3HaHUS 0 1uddy3un.
5. CwmonenupoBaTh oTAeNbHbIE TG (G Y3HOHHBIE MPOLIECCHl OMBITHBIM ITYTEM.
6. JlokaszaTb 3aBUCUMOCTB CKOpoCTH IU( Y3 OT TeMIepaTyphbl
OOGopynoBaHue: TEPMOMETPHI — 2 IIIT, Yachl — | T, CTaKaHbI — 21T, Yai, JEKTPOYANHHK.

XO0JI 3aHITHL:

1. BBenenue:

[Ipu nBMKEHUM YaCTHUIbI B BELIECTBE, OHA MOCTOSIHHO CTAJIKUBAETCA C €r0 MOJIEKYJIaMH.
DTO oJHA W3 MPUYUH, MOYEMY B OOBIYHBIX YCIOBUSX AUPPY3ust UAET MesIeHHEee OOBIYHOTO
nBukeHus. OT 4ero e 3aBUCUT CKOpOCTh Tuddy3un?

Bo-nepBbiX, OT CpeAHEro pacCTOSHUSA MEXAY CTOJKHOBEHMSIMHU YacTUL, T.€. JJIUHBI
cBoOoaHOTO TIpoOera. Yem Oosbliie 3Ta JyIMHA, TEM OBICTpee YacTUIla TPOHUKAET B BEIIECTBO.

Bo-BTOpBIX, HA CKOPOCTH BIMSET JaBieHUE. YeM IUIOTHEE YIaKOBKa YacTHUIl B BEUIECTBE,
TE€M TPYyJHEE YaCTULE-ITPHUIIEIIbIY IPOHUKHYTh B TAKYIO YIIAKOBKY.

B-TpeTbux, OONBIIYIO pOJIb OKa3bIBaeT HA CKOPOCTh AU(QY3uH MOJEKyIspHas Macca
BellecTBa. YeM KpynHee MUILIEHb, TEM BEPOSITHEE MOMAIaHUE, a TTOCIIEe CTOJKHOBEHHUSI CKOPOCTh
BcCeraa 3aMeIIsaeTcs.

N, B-uerBEépThIX, Temmeparypa. C pocToM TemmepaTypbl KoJeOaHUs YaCTHII
YBEIIMYUBAIOTCS, PACTET CKOPOCTh MoJekyn. OmHako, CKOpocTh AUPQPY3uH B THICAYY pa3
MeJJIEHHEEe CKOPOCTH CBOOOTHOTO JIBUKEHHUSL.
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Huddysus npeacrasisger coOoii mpoiiecc Ha MOJICKYISIPHOM YPOBHE M ONPEACISIETCS CIIydaifHbIM
XapaKTepoOM JBMKEHHS OTACIBbHBIX MOJEKyl. CkopocTs au¢dy3un MponoprroHalibHA B CBSI3U C
9TUM CpEAHEN CKOPOCTH MOJIEKyJd. B ciyuae ra3oB cpenHsis CKOPOCTh MaJIbIX MOJIEKYJ] OOJblIE, a
MMEHHO OHa OOpaTHO MPONOPLMOHAIbHA KBaJAPAaTHOMY KOPHIO M3 MAacChl MOJIEKYJIbl U PACTET C
MOBBIIIEHUEM TeMmIiiepatypbl. Jud¢dy3nonHsie mpomecchl B TBEPABIX TelaX MpPH BBICOKHX
TeMIIepaTypax 4acTo HAXOJAT IPAKTUUECKOE IIPUMEHEHHE.

2. OcHOBHas 4acTh:

B3saTe nBa cocyna ¢ Bogoit nipu t=24 °C u t=80 °C. Ha pucyHkax moka3aHoO MpOTECKaHUE
AKCIIEPUMEHTA Yepe3 OIpeesICHHOE BpeMsi OT Hauaja: B Hauaje dKCIepUMEHTa - puc.l,
gepe3 30 mMuH. - puc.2. M3 3T0r0 OmbpITa MOXKHO CHeNaThb BBIBOJ O TOM, YTO Ha CKOPOCTh
npoTekanus Aud@y3un BIUSET TeMIeparypa: yeM OoJible TeMIepaTypa, TEM BBIIIE CKOPOCTh
npotekanus auddysun.

3. I'pynnosas paboTa:

BeInonHsA0T H3MepeHus

4. 3aKIroYnTeNbHAS YacTh.

BBIBOI: ¢ TOBBIIIEHUEM TEMITEPaTyphl CKOPOCTh TU(G(GY3UHU B )KUIKOCTH YBEITHUNBACTCS.

3aunsrtue 2.5. 3aHMMaTe/IbHbIE ONBITHI (TenoBbIe siBjaeHns): Harpesaem Bo3ayx.
[enp: mpoeMOHCTPUPOBATH OIBITHI IO KOHBEKIIMU B BO3/IyXE

O6opynoBanue: 4 cBeun, KpbIaTKa

X0 3aHsITUS:

1. BBenenne:koHBeKINS B (DU3UKE — ITO IPOIECC TICPEHOCA TEIIa B JKHUJIKOCTAX U
rasax, mpu KOTOPOM IepeMEIIeHUE TeTUIa OCYIIECTBIISACTCS MOTOKAMH HAarpeTOr KUIKOCTH WUITN
rasa.

KonBexkuusi B atMmoc(epe.
Berep — 310 pesynbraT koHBekuu! Korma 3emis HarpeBaeTcs, TOpSYHid BO3IyX 1O THIMACTCS,
a XOJIOTHBIN — OTIYCKAeTCsl, CO3/aBasi BO3AYIIHBIE TOTOKH. IMEHHO TaK M MOSBIISTFOTCS
pa3IMYHBIC TIOTO/THBIC SBJICHUS.

2. OcHOBHas 4acTh:

JlemoHCcTpanusi siBJIeHHsI KOHBEKIIMH B Bo3ayxe. /{1 HarsimHOro HAaOJII0ICHUS KOHBEK-
IIMA B BO3/yXEe BO3bMEM CBETHJIBHUK M3 4 CBeUed M KPBLIATKH, KOTOpas MOKET CBOOOJHO Bpa-
IIAThCsI, PACHONIOKECHHOM BBEPXY. 3aX:KEM BCE CBEUM M Cpa3y K€ IMOJYYUM BO3MOKHOCThH Ha-
OJIF0/1aTh BpallleHWEe YCTAaHOBJICHHON Ha CBETUJILHUK KpbutaTKu. [louemy Tak mpoucxoaut? Bos-
JIyX HarpeBaeTcs IIAMEHEM Ka)KJIOW CBEYH U PACHINPSETCS, BCICICTBUE STOTO YMEHBIIACTCS €r0
IJIOTHOCTh, W TIO 3aKOHY ApXuMeJa OH HAauWHAeT IOJHHMMAThCS BBEPX M BpallaTh BEPTYIIKY.
[Ipu 3TOM, XOJIOAHBIM BO3AYX, PACIOJIOKECHHBIM BOKPYT, OITYCKACTCs, 3aHMMAasi MECTO HArpeToro,
HarpeBaeTcsi caM U IMOJHMMAaeTCs, 00pa3ys Tak Ha3blBaeMble KOHBEKTHBHBIE MOTOKH. TakuMm 00-
pa3oM, MBI MOXKEM HaOI0aTh SIBJICHHE KOHBEKIIMY B BO3IyXe JUISl HCCIEAYEMOTO CBETHIIBHUKA.

HNHTtepecHO TO, YTO MpU TYHIEHUU CBEYEK MO OYEPEIr, CKOPOCTh BPAILIEHHS KPbUIATKY I10-
CTENIEHHO YMEHBIIACTCA, T. K. YMEHBIIAETCI 00beM HHUPKYIHPYIOMIEr0 BO3AyXa, U Mbl MOXEM
HaO0IaTh, YTO SIBIICHWE KOHBEKIIUU MOXET ObITh Pa3jIMYHbIM MO cBOel 3(P(HEKTUBHOCTH B 3a-
BUCUMOCTH OT YCJIOBUM NMPOBEACHUS OTBITA.

3. I'pynmoBast paboTa: mpoBeeHNEe IKCIIEPUMEHTA
4. 3aKIIOUYUTENLHAS YaCTh.
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KonBekuus 1 :ku3Hb BOKPYT Hac

KonBexkius He TOIBKO 00BICHAET (PU3MUECKUE SBICHHS, HO U TIOMOTAaeT YYEHBIM
pa3pabaTbIBaTh HOBBIE TEXHOJIOTHH. HanpuMmep, TEeII0BbIe HACOCH U CUCTEMBI
KOHJULIMOHUPOBAHUS UCIOJB3YIOT KOHBEKIIMOHHBIE MPOLIECCHI s 3 (HEeKTUBHOTO MepeHoca
TeIIa.

Kpome Toro, KOHBEKIIMS BIMSAET HA KIIMMAT U MOTOJHBIE YCIIOoBUs. be3 Heé He ObL1o ObI
BETPOB U JJa’ke 00J1aKOB, KOTOPHIE Mbl BUAUM KaKIbIi JE€Hb.

3ausrtue 2.6. HarpeBaem Boay. HarpeBaem necok.

Lenb: BBISICHUTH, YTO OBICTPEE HArpeeTcsl MNpU OJMHAKOBBIX YCIOBHUSX U IOYEMY.
Tlo3HaKOMUTE C TOHSITHEM yA€bHasA TCIJIOEMKOCTh BECUICCTBA.

OO6opynoBaHue: CIUPTOBKH, IITATUBBI C JANTKOW, METAUTMYECKUE CTaKaHbl C BOJOW U C
MEeCKOM, TEPMOMETPHI

X0/ 3aHATHS:
1. BBenenue: mocrapaemMcs OTBETUTH Ha BOIIPOC, MOYEMY BOJIa B BOJIOEMAX JIOJITO

HE 3aMep3aeT? (nomomy umo 3a i1emo 800d 8 8000eMax 3HAYUMENbHO NPOSPEeBAEMCsl 8 CEA3U C
8bICOKOU YOeNbHOU MEnNI0eMKOCMbIO, U HOMOM 0020 0moaem 3mo menio, NoKa 8csl He
OCMbIHem, U MOAbKO NOCTIe IM020 800d 3amMep3aen U NPOUCXo0uUm 2mo yaHce moaod, Ko20d ece
BOKpY2 yorce nokpvlmo cHe2oM. Ilpuuem, uem bonvuie u 2nyboce 6000em, mem 0onbule He
3amepsaem 6 Hem 800a).

[Ipennararo BaM MOCMOTPETH OIBIT, KOTOPBIN TIOJITBEPKIACT TOT (PAKT, YTO Y BOJIBI
OoJibIas yieabHas TeIMJI0EMKOCTh (IPOCMOmMpP 8UOEO).

2. OcHOBHasl 4aCTh:MIPOBEJICHUE ONBITOB C HArPEBAHUEM BOJBI U IeCKa U U3MEpPEHUE
UX TEMIIEpaTyp.

3. 3aKIIYNTEIbHAS YacTh.

Jly1st BO/IBI 3HAUEHUE YIETbHON TEIIOEMKOCTH OYCHB BEIUKO. T.€. 10 CpaBHEHUIO C
JIPYTMMU BEIIECTBAMH BOJIE /IS HArpeBa TpeOyeTcst OoJiblee KOJTMYECTBO TEIIOTHL. bobimast
yaAeJIbHAs TEIUIOEMKOCTh BOJIBI OTIpeiesiniia €€ poJib B )KU3HM uejoBeka. Hamnuue BogoeMoB
(o3epa, MOps1) BIMAET HA KJIMMAT B JAHHOM paiioHe. KimmmaT ocTpoBOB ropaszio yMepeHHEe U
pOBHEe, YeM KJIMMAaT OOJIBIINX MaTePUKOB, BCIEIACTBHE OOJIBIIION TETNIOEMKOCTH OKPYKAIOITUX
BOJIHBIX Macc, T.€. BOJIa B MOPSX M OK€aHaX, HarpeBasiCh JIETOM, IOTJIONIAET OO0IbIIIOe
KOJIMYECTBO TEIJIOTHI, IO3TOMY B T€X MECTaX, KOTOPbIE PACIOJI0KEHBI OJIU3KO OT OOJIBIINX
BOJIOEMOB, JIETOM HE OBIBAET TaK JKapKO U 3MMOM HE TaK XOJOJHO, KaK B palOHaX, YAaJEHHBIX OT
BOJOEMA.

Hannuune 607b1110# TEMI0EMKOCTH Y BOBI ieTaeT e€ yIoOHOH Uit MPUMEHEHUS B
BOJISHOM OTOILICHUU U B CUCTEME OXJIKJICHHS JIBUTATEIICH, T.K JJaXKe MPU He3HAYUTEIIEHOM
W3MEHEHUHU e€ TeMIIepaTyphl BbIACISAETCS WU MOTIOMAeTCsl 00JIbII0E KOJTUYECTBO TEILIOTHI.

[Tecox (TBepaoe Teno) 00nagaroT MEHbIIEH TeTI0EMKOCThIO.

3aKITI0UYUTENbHBIN Bompoc: YTo 3((eKkTuBHEe UCI0JIb30BaTh B KAUECTBE T'PENIKU 2KT BOJIBI
WIN 2KT TIecKa MpHu  ToH ke Temreparype? (2 ke 600sbt) [louemy? (T.x. yoenvnas menioemkocmo
800b1 OOIbULE, HeM Y necKa)

BCpHO, I/IHTepeCHHﬁ (I)aKT - B IYCTBIHC JHCM OYCHb KapKO, 4 HOUbIO TCMIICpATypa MMaaacTt
moutu Hike 0°C. D10 MMPOUCXOAUT, TIOTOMY YTO IECOK o6na;[aeT MaJjion TCIIJIOEMKOCTEIO,
IO2TOMY GBICTPO HarpeBacTcsa u 6BICTpO OCTBIBACT.

3ansarTue 2.7. OnpenesieHue yaeabHOM TeNJI0eMKOCTH BellleCTBa
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HGHBZ HAay4YUTCA ONPEACIIAThL YACIbHYIO TCINIOCMKOCTL TBCPAOIO TCJIa IMYTCM CPABHCHUA
€ro C TCIJIIOCEMKOCTBIO BOJbI

ObopynoBaHue: KaJoOpUMETpP, METAJUIMYECKUN IIMIIMHIP Ha HUTH, PIUYaXKHbBIE BEChI, HA0OP
THpb, TEPMOMETp, CTAaKaH C XOJOJHOHN BOJOW, COCYyA C TOpAYeH BOJOW, MATYMKH IUPPOBOU
naboparopun Releon.

XoJ 3aHATHS:
1. BBenenue:YaenbHas TemI0EéMKOCTh BellecTBA — 3T0 (U3MYECKas BEIMYMHA,
KOTOpasi XapaKTepU3yeT KOJUYECTBO TEIIOThI, HEOOXOIUMOE /JIsi W3MEHEHHUS TeMIIEepaTyphl
€IMHULIBI Macchl BenlectBa Ha oauH rpagyc Llenbcus (umum Ha oaud  KenbBun).

2. OcHoBHasl 4yacTh: MpoBeACHNE J1a00PaTOPHOUN pabOTHI B IpyIax
1. OnpenensieM Maccy METAJUIMYECKOTO LIIMH/IPA C TOMOIIIBIO BECOB.

2. TlomecTuM MeTaJUIMYECKU IIWIMHAP B CTakaH C Tropsyell BOJOM U H3MEpUM
TEPMOMETPOM €€ Temneparypy. OHa OyneT paBHATBHCS TeMIEepaType LWINHAPA, T. K. 4epes3
ONIPENIETIEHHOE BPEMS TEMIIEPATYPHI BOJBI U LIMJIMHIPA CPABHSFOTCS.

3. 3areMm HallbeM B KQJIOPUMETP XOJIOAHYIO BOJY U U3MEPUM €€ TEMIIEPATYPY € MOMOILBIO
JaTYUKOB.

4. Tlocne 3TOro MOMECTHM NPUBSA3AHHBIA HA HUTKE LHWJIMHAP B KAJIOPUMETP C XOJIOIHON
BOJOU U, IOMEIINBAs B HEM BOJy TEPMOMETPOM, U3MEPUM YCTAaHOBUBILIYIOCS B PE3YyJIbTAaTE

TEIJI000MEHa TeMITepaTypy.

5. TlomyueHHbIe pe3yabTaThl 3aHECEM B TAOJIUILY.

Ne Macca BoanI B Havannnasn Macca Havaabnas Oomasn
KajJljopuMeTpe TeMIepaTypa HWIHHAPA TeMIlepaTypa | Temmeparypa
1 2
9 C 9 C t, C
1. 0,150 23 0,168 79 28
2.

5. [IpousBeneM pacueTsl:
CoOTBETCTBEHHO TIONy4aeM clefyrolue ypaBHeHusa. Jlng HarpeBa BOJbI HEOOXOIUMO
KOJIMYECTBO TETLIOTHI:

Ql =Cy* "11(1'_ tlj

HpI/I OCThIBAHNU MCTAIIIMYCCKOI'O HUJIKHIpa BBIACINTCA KOJINYCCTBO TCIIJIOTHI:

e - 3 —_
Qz fz fnz (tz thaK KaK B ITpOLeCcce TeHHOO6MeHa KOJIMYCCTBO TCIIJIOTHI, HOJ'IyquHOC
BOﬂOﬁ, paBHO KOHI/I"ICCTBy TCIJIIOTHI, KOTOpOC oTaall MeTaJ'IJII/I"IeCKI/Iﬁ L[I/IJ'H/IH)Ip:

Q:1=10Q:
Cq* fﬂl(t_ tlj =Ly * fﬂz(tz — t]
CHe,HOBaTeHLHO, JCJIbHAas TCIINIOEMKOCTh MaTCpuajia HUJINHApPA:
Cq * "11(1'_ tlj
m, (t, — t)

Cyp =
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Jhx

— 42002
€1 Kr = C
4200 2%+ 0,15 xr(28C — 23 0) Tk
- ' ~ 368 ———
€2 0 168 kr(79C — 28C) —

[ToydeHHYO YICNBHYIO TETUIOEMKOCTh CPABHUBAEM C TAOIMYHBIMH JJAHHBIMU:

YaensHan 1ennoémMiocTs HexoTopuX angos sawecrs, [Ix/(kr-K)

' 3onoTo 130 | Mpacgwmr 750
Pryto 140 | Crexno naboparopuoe 840
Canney 140 | Kupnuy 880

' Onoso 230 | AnomuHmiA 920

| Cepebpo 250 | Macno noaconHedroe 1700

'Megp 400 | Nen 2100

| Lnnk 400 | KepocuH 2100

JlatyHs 400 | Sdmp 2350 |

 Xeneao 460 | [lepeso (ayb) 2400 |

| Crans 500 | Cnumpt 2500 |

YyryH 540 |Bopa 4200 |

"3 Tﬂ6J'II/IIIIaI BUIUM, YTO HUJIMHAP MOXKET OBITH M3TOTOBJIEH U3 TAKUX MaT€puajaoB: MCJU, HUHKA
HJIN JIaTYHH.

3. I'pynmoBas paboTa: BBIOIHEHHUE JTA0OPATOPHOU PabOThI
4. 3akimounTeNnbHasg 4acTb. OTBETHI HA BOIIPOCHI:

e [louemy G:M30CTH BOJOEMOB BIIMSIET HA TEMIIEpATYpy BO3Iyxa?

e Kakoe KoM4uecTBO TEIUI0ThI HeoOXxomumo it HarpeBanus Ha 1°C 1 xr amromuaus? Prytu?

e Kakoii U3 JByX OJIMHAKOBBIX IO Macce KYCKOB ObicTpee HarpeeTcst Ha 2°C: yKeJIe3HbIN WTH
MEIHBIN?

e [louemy Ha UepHomopckom nmobepexne KaBkaza maxe 3MMOM JOCTAaTOYHO TEILIO?

e [louemy MHOTHE METAILJIBI OCTHIBAIOT 3HAYUTENBHO OBICTpEE BObI?

e 10.ITouemy BogoembI 3amep3aroT MemieHHO? [ToueMy ¢ pek 1 0COOSHHO 03ep J0JT0 He
CXOJIUT JIe/l, XOTS TaBHO CTOMT TeIuiasi noroja?

3ansatue 2.8. IJKCIEPUMEHTBHI 10 ONpeAeJeHHI0 KOJHYeCTBA TeIJIOThl MpPH
HATPEBAHUM U OXJIAKIEHUU

Lenb: ompenenuTh KOJIMYECTBO TEIUIOTHI, OTIAAHHOE TOpsdYel BOJAOH M MOJIydEHHOE
XOJIOJHOM MPHU TEMJI00OMEHE. ONMpEeAETUTh KOJIUYECTBO TEIUIOTHI, OTJAAHHOE ropsyeil BOJOW U
MOJIy4€HHOE XOJIOTHOM MpH TeTIooOMeHe.

Oo6opynosanue: JaTunku LJI: nndposas naboparopus Releon ¢ naTunkom temmnepaTypsl.

KaJ'IOpI/IMCTp, CIIMPTOBKA, IBC MCPHBIC EMKOCTH, 6YTLIJ'IKa C XOJIOJHOM BOHOﬁ, BCChI,
Ipe3ceHTalusl.

XoJ 3aHATUS:
1. BBenenue: Ananu3upysi CBOWCTBA BHYTPEHHEH DSHEPruM, OTMETHUM, YTO OHA
MOJKET OBITh MOJIyeHa TEJIOM KaK B MPOLIECCE COBEPIICHUs pabOThI, TaK U MpH Terwionepenaye. B
MpOLECCE TEIUIONEPEIaur SHEPT UL MOKET NIEPEAABATHCS TEIY IMOCPEACTBOM TEIUIONPOBOJHOCTH,
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KOHBEKIMH WK Ku3ilydyeHus. KoanmuecTBoM TEmIOThl Ha3bIBA€TCs Ta YacTh BHYTPEHHEN SHEPIHUH,
KOTOPYIO IOJIy4aeT WM TEpSAET TeJo B mpolecce TerioooMeHa. KoamdecTBo TEmmoThl MOKHO
paccuuTaTh 4epe3 Maccy Teja, U3MEHEHME €ro TEeMIEpaTypbl M YIEIbHYI TEIUIOEMKOCTh
BEILIECTBA, W3 KOTOPOTO TEJNO COCTOUT: rae: (Q — KOJMYECTBO TEIIOTHI; C yaenbHast
TEIUIOEMKOCTh Tesa; m — Macca Tena; AT — pasHOCTh KOHEUHOM M HaudalbHOW TeMIleparyp.
VYaenpHas TemnoemMkocTh B CU u3mepsiercs KOIMYeCcTBOM TEIJIOTHI (BBIPaXXEHHOM B JDKOYJISX),
KoTopoe Tpedyercs s HarpeBanus | kr tena Ha 1 rpagyc KenpBuna (Llenbcust): Boga umeer
BBICOKYIO YJIEJIbHYIO TeII0eMKOCTh. [1o 3Tol mpuunHe Bce 3eMHbIE BOJOEMBI B TEILIOE BpeMs
roja MorjiomarT (a 3UMOM OTHAIOT) OOJIBIIOE KOJIMYECTBO TEIUIOTHI, TEM CaMbIM CTJIaKHUBas
CYTOYHBIE U CE€30HHBIE Mepenaibl TeMneparypsl. 3 3akoHa coxpaHEHHs] SHEPIrUU U3BECTHO, YTO
B Clly4yae, KOT/Ia MEXKIy TeJaMH IPOHMCXOIHUT TEIUIOOOMEH, TO 3HAYeHUE BHYTPEHHEH >HEpruu
BCEX HAarpeBalOIIMUXCS TEN YBEJIWYMBAETCS HACTOJIBKO, HACKOJBKO YMEHBIIAETCS BHYTPEHHSS
SHEpPrusi OCTHIBAOIIMX Teil. Bmecte ¢ Tem, Npu CMEUIMBAHUM TOpSYEH M XOJIOAHOM BOJbI
SHEprusi, OTAaHHas ropsyeil BOAOH, Kak MpaBWiIo OOJIbIIE TOM, YTO MOJy4YHJIa XOJOJHAs. DTO
0OBSACHSETCS TEM, YTO YaCTh SHEPTHHU MEPEACTCS OKPYKAIOLIEMY BO3/1yXY, COCYIY U T. [I.
2. OcHOBHas 4acTh:

e [logknrounte MyYNbTHJIATYUK K HOYTOYKY B COOTBETCTBUM C PYKOBOJCTBOM
oJIb30Batens mporpaMMHoro obdecneuenus «Lludpposas naboparopusi». 3amycTure
nporpamMmy usmepenuit «lludposas naboparopus».

e (O3HaKOMBTECH C TaOJHICH, KOTOPYIO BaM TPEJICTOUT 3aIlOJIHUTH B XOJIE
JKCIEPUMEHTA.

e 3aMepbTe TeMIIepaTypy XOJIOHOM BOJIbI B EMKOCTH U MacCy KaJlopHUMETpa.

e OrtneiiTe yacTh BOJIbI B KOJIOY, YCTAHOBUTE €€ HaJl CIUPTOBKOW M HAUHUTE HATPEB,
Habo1as 3a TEMIEPaTypoil BOIbI C TOMOIIbIO MYJIbTHIaTYHKA.

e [lo noctmxenun temnepatypsl 45-60 °C, O0TI0KUTE 30H], 3aTYIIUTE CIIUPTOBKY U
3aneiite B kanopumetp 50-100 r ropsuei BoAbL.

e . C moMoOUIpI0 BECOB OMPEACIUTE MACCY 3aJIMTON TOpsYe BOJBI M 3aMEpPhTE €€
TEMIIEpaTypy.

e be3 BpemenHol nay3el gojnente B kajnopumetrp 50-100 r xonomHou Boawl. Cpazy
MIOCJI€ 3TOT0 aKKYpaTHO IepeMeniaiTe cMech TeMIEpPaTypHbIM 30HJIOM U 3aMepbTe
ee TeMIeparypy.

e OTIOXUTE 30HJ U ONPEACIUTE C MOMOIIBI0 BECOB MacCy AOJUTON B KaJOPUMETP
XOJIOJHOM BOJEL.

e PaccunTaiiTe KOJIMYECTBO TEIJIOTHI, KOTOPOE B XOJ€ IKCIEPUMEHTa ObUIO OTAAHO
ropsiueil BOJOM Mpu OCTHIBAHUM A0 TEMIEPATyphl CMECH, U KOJIHMYECTBO TEILIOTHI,
MOJIyY€HHOE XOJIOJHOM BOJOHW MpHU ee HarpeBaHUM [0 ITOU K€ TeMIepaTypbl MO
¢dopmyne (1). [lonydyeHHble 3HaUEHUS BHIYUCICHUHN IEpEHECUTE B TAOIUILY.

e [loBTOpUTE APKCHEPUMEHT C APYrUMHU BapHaHTaMU MAacChl XOJIOJHOHM U ropsueit
BO/JIbl U MHBIMU 3HAYCHHUSIMH TEMIIEPATypPhl TOpsiueii BOBI.

3. I'pynmoBasi pabota: BbIoJdHEHHE paboThl B rpynmnax. CHsATHE MOKa3aHUN U 3aHECEHUe
pe3yNnbTaTOB B TaOIHILY:

Ne | Macca Macca | Temneparyp | Temneparyp | Temmneparyp Konnuects
XOJIOOHO | ropsiue | a XOJIOOHOM | a  ropsueid | a cmecu, T, | KoandecTtB | 0 TEMIOTHI,
W BOIEL, | U Boabl, Tx.K | Bogel, T.K | K O TEIUIOTHI, | MOJYYEHHO
My, KT BO/IbI, MOJIyYEHHO | € Tops4ei
mr, KT e Bogounn Qr,
xonogHou | JIx
Boao# Qx,
JIx
1
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4. 3aKIJIIOUUTENbHAS YacTb.
1. Packpoiite ciocoObl M3MepeHHsi BHYTPEHHEH SHEpruM Telna, a TAKKE PACCKaKUTE, KakK
MOJKHO OTIPEJICIUTH TEIIOTY, KOTOpasi MOTpeOyeTcs Ui HarpeBa JaHHOTO Tena?
2. PackpoiiTe CyTh MOHATUSA «yIEJIbHAs TEIIIOEMKOCTbY.
3. OOpsicHUTE IPUUMHY OTIMYUS TEIUIOT B MOCIEAHEH M MpearnociaentHeil rpadax Kaxou
CTPOKH TaOJHUIIBI.

3anaTue 2.9. Ilpaktnueckass padora. HaOironeHue 3aBMCHMOCTH TeMIIepATyphI
KHIEeHUs BOAbI OT U3MEeHeHHus aTMoc(epHOro 1aBJjieHusl.
]_ICJH): HCCIICA0BATh 3aBUCUMOCTDb TCMIICPATYPBI KUIICHUS BOJbI OT JaBJICHU .

O6opynoBaHue: Ba CTEKJISIHHBIX COCY/a OOJIBILIEr0 U MEHBIIIETO Pa3MepPOB, MYJIIBTUMETP C
TepMonapoi/'I, IIpUL, HIJIaHT JJI1 OTKAQYMBAaHUA BO31yXa, KUIIATUIbHUK

XoJ 3aHATHS:

1. Beenenue: Tennosle Mponeccsl NIMPOKO PACIPOCTPAHEHBI B HAILIA THU B Pa3HBIX
00JacTsX MPOM3BOJCTBA U HAXOIAT IIMPOKOE MPUMEHEHNE BO MHOTHX MpOIleccax,
MIPOUCXOAIMIMX BOKPYT Hac. [1o 3Toi mpuunHe, akTyaJIbHOCTh HE BBI3BIBAET COMHEHUI, TaKk Kak
TEIJIOBbIE SIBJICHMSI IPUMEHSIIOTCS OT IpoIecca BapKu 0 OTOMUTENBHOM CHCTEMBI B IoMaXx.

HoBu3zna 3akitouaercs B TOM, YTO BOJA MOKET 3akunath He ToJibko mpu 100°C, HO 1
HIDKE, ¥ BBIIIE B 3aBUCUMOCTHU OT Pa3HBIX BHEITHUX YCIOBUH, HApUMep, oT naBieHus. [1o
BOCIIOMUHAHMAM AJILIIMHUCTOB, BBICOKO B rOpax Boja y HuUX 3akunana He npu 100°C, a Huxe,
Hanpumep, 80°C. Ha kax 10l KyxHe €CTh KaCcTpIOJisl, TO3TOMY B3aUMOCBSA3b JABJICHUS U
TEMIEPAaTypbl KUIIEHUS BOJBI KACAETCS KaXA0rO0.

2. OcCHOBHas 4acTh:
1. Bauts B cocyn 1 Bomy.
2. bnarogaps cocyny 2 oOMeH Teruia cocyna 1 ¢ okpykaromiei cpeioi MpakTUIeCKH
OTCYTCTBYET M HArpeB JI0 OIMPEICICHHON TeMIIepaTyphbl BOAY MbI IIOJy4aeT Mpoliece,
MIPOUCXOISIINIM MTPU MOCTOSIHHOM TeMiiepaType (n3oTepMuyeckuii mpouecc). OCHOBBIBAsACH Ha
CKa3aHHOM, Mbl MOKEM YMEHbIIaTh 00beM BO3lyXa B cocyne | (MOJIEKyNbl BO3yXa ePeXodsT B
LITPHUILL) ¥ TEM CaMbIM YMEHBIIATh JIaBJICHUE B HEM.
3. BxirounTts MyabTUMETp (6), PUKCUPYS HAUATBHYIO TEMIIEPATYPY BOIbIL.
4. Bri1rouuTh B ceTh KUMIATUIBHUK (1) 1 HarpeBaTh 10 KumeHus. 3aTteM 3auKCUpOBaTh
TEeMIIepaTyphbl KUTIEHUSI MYTbTUMETPOM.
5. Tak kKak BoJia B COCyJIe POTPEBAETCs HE PaBHOMEPHO, HEOOXO0JMMO TOCIe HarpeBaHUs
HEMHOTO MOJ0XKIATh.
6. OTkaunBaTh BO3/yX IIPU NOMOILLY NUIaHTa U mnpuna. Korjna Boaa npyu oTka4MuBaHUU
3aKUMaer, To (pUKcUpyeTcs OTKAYaHHBIN 00beM (WK JaBJICHUE) U TeMIIepaTypa, okazaHHas Ha
MYJIbTHUMETPE.
7. llonyueHHbIe TaHHBIE BHOCSTCS B TAOIHILY U OTIPEEIISIeTCSl 3aBUCUMOCTh TeMIIepaTyphl
KHUTIeHUS BOJbI OT AaBieHus. [loctpouts rpaduk tkunenus Boasi(P).

3. I'pynmoBast paboTa: mpoBeAeHNUE MPAKTUIECKON pabOTHI.
4. 3aKIIOUYUTENBLHAS YaCTh.
BriBoa: TeMriepaTypa KUIIEHUS] YMEHBIIIAETCSI C YMEHbBILIIEHUEM JIaBJICHHUSL.

3ansaTue 2.10. IKcnepuMEeHT MO ONpeIeTeHUI0 YAeJbHOM TeNJI0ThI IJIaBJEHUS JIb1a
Henp: Onpenenuts yASNbHYIO TEIUIOTY IUIABJICHUS JIbja KaIOPUMETPUUECKUM CIIOCOOOM.
Onpenenuts yIenbHYIO TEIUIOTY IJIaBICHUS JIbJa KaTOPUMETPHUYECKUM CIIOCOOOM.
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O6opynoBaHue: KaJOpUMETP, TEPMOMETP, M3MEPHUTEIbHBIN MHIUHAP, COCYI C TEMION
BOJIOH.

XO0JI 3aHATH:

1. Beenenne: IliaBjeHue — 53TO MpPOLIECC TEPEXOJAa BEIIECTBA W3 TBEPAOIO
COCTOSIHMSL B JKH/IKOE.
2. OcHoBHas yacTb:Kora BemecTBo mojyqaet Wiv TePSET TEIJIOBYIO SHEPTHUIO 0€3

M3MEHEHHSI COCTOSTHHUSI, 3Ty SHEPTUI0 MOXKHO BBIpa3uTh: Q=cm(tz-t;) ; wm Q=cmAt; rae Q -
TEIUIOBAs SHEPTHSI B JDKOYIISIX, M1 - Macca BEIIECTBA B TPAMMaX, ¢ - yAeTbHAasl TEIIIOEMKOCTh
Bemiectsa B JLx/kr °C, a At - usmeHeHue temneparypsl B °C

Korna npoucxonuT nepexo/1 U3 TBEPAOTO COCTOSHUS B )KUIKOE (MM HA000POT), SHEPTUsl
BhIpaxkaercs: Q=mA, 1€ - A yAenbHas TEIIOoTa TUIABICHUS.

JI7st Haxo K IeHUsT 00T SHEPTUH, KOTOPYIO TIOTIIOTUT KYCOK JIbJIa MY TasTHUH U TATIbHEHIIIEM
HarpeBaHuH, BaM HYXXHO OyzeT 1006aButh Q = mA (TasHue ipaa) k Q = mc At (HarpeBaHue BOJIbI).
B at0it naboparopHoii paboTe BbI UCTIONB3YeTe IUPPoBYIO Tadopatopuio R2D2 mist onpenenenust
YIETBHOM TETUIOTHI TTABJICHHS JIB/IA.

3. ['pynmoBas paboTa: npoBeeHUE TPAKTUIECKON PaOOTHI
4. 3aKIIOUnTENbHAS YaCTh.

Kaxkas nnopmanius 3annTepeconasa 60JibIIe BCEro?

Uemy HaydmJIMCh Ha TTPAKTUIECKON paboTe?

Hyxnaerech 1 B JONIOTHUTEIHLHOM KOHCYIbTALIMKA YUUTEIS?
JlocTurim nmocraBaecHHOMN 1enu?

JIOBOJIBHBI JTU pe3y/IbTaTaMH CBOETO YUeOHOTO Tpyaa?

3ansTue 2.11 IlonyyeHue TeMJIOTHI PU TPEHUHU U yaape

Lenp: HaOmoseHuWe Tepexolla MEXaHMYECKOW OHEPTMH BO  BHYTPEHHIOI  C
HCIIOJIb30BaHUeM UG poBoii 1abopaTopun Releon.

Ob6opynoBanue: 2 JOCKH, MyJIbTUAATYUK, TEMIEPATYPHBINA 30H]1, 2 CBUHLIOBBIE MIJIACTUHKH,
MOJIOTOK

XO0JI 3aHATHL:

1. BBenenue:

Crnenuduka CHI TPEHUS COCTOUT B TOM, YTO paboTa, COBEpIIICHHAs POTHB CHJI TPEHUS, HE
MEPEXOUT IMOJHOCThI0 B MEXAHUYECKYIO0 SHEPrUi0; BCIEACTBUE ATOrO IOJHAs MEXaHUYecKas
SHeprus Ten ymenblnaercs. OgHako sHeprus He ucyesaet Oecciento. [lpexae Bcero, IBIKEHUE
TeJl MpPU HAJIMYUMU TPEHUsS BEAET K UX HarpeBaHuro. lIpeBpailieHne >HEpruu U3 OJHOTO BUIA B
JpYro OCyHIECTBISIETCA B TOM 4YMCIIE M NPHU yAape Tel Apyr o apyra. B MomeHT ynapa tena
nojBepraroTcs nedopMaluy, 4To MPUBOJUT K U3MEHEHHIO B3aMMHOTO PACHOJIOKEHUS YaCTHI]
Tena. DTO BENET K M3MEHEHWIO MOTEHLMAIbHOM HEPrUu YacTULl Hapsay C M3MEHEHUEM HUX
KMHETUYECKON SHEPruH. JHEPrusi ABMKEHUS M B3aMMOJICUCTBUS YACTHUL, U3 KOTOPBIX COCTOUT
TEJI0, Ha3bIBA€TCA BHYTPEHHEW »DHEpruedl Tena. YMEHbBIICHHE MEXaHWYECKOW DJHEpPruu
3aMKHYTOM CHCTEMBI B TeJaX HANpPSAMYI0 B3aHMMOCBSI3aHO C POCTOM HMX BHYTPEHHEH SHEPTHUU.
[TonHas sHeprus, paBHas CyMMe BHYTPEHHEW M MEXaHWYECKOW DHEPTHii, BCErjaa MpH IJOOBIX
npoiieccax OCTaéTcsi HEM3MEHHOM.

2. OcHOBHas 4acTh:
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1. BHuMaTenbHO MpOAaHAIM3UPYUTE NPEJOCTABIEHHBIE YYMUTEIEM METOJUYECKUE
pexomenpanuu. [loaroroBeTe ¢GopMy oT4éTa. BBIMONHUTE MOATOTOBUTEIBHBIC IEHCTBUS C
YCTaHOBKOM.

2. Ilpu mpoBeneHUH PKCIEPUMEHTa JAOCKY ¢ 00po3aKoil HeoOXoauMo 3auKcupoBaTh Ha
POBHOM TOpPU30HTAJIBHOM MOBEPXHOCTH (IOJOMAET CTOJI), MOCIIE YEro YJIOXKWUTh B HEE Iyl
TEMIIEPATYPHOTO 30H/A, CBEPXY IOJIOKUTH €€ OJIHY TOCKY.

3. llopkmrouuTe MYNBTUJATYUK K HOYTOYKY B COOTBETCTBUM C PYKOBOJCTBOM
MoJIb30BaTeNsl mporpaMMmHoro obecriedenust «Lludposas madboparopusi». BeimonnuTe 3amyck
nporpammbl  u3Mmepenuil «l{udposas nmabGopatopus». IloaxmrounTe TemmepaTypHbIM 30HA K
MYJIbTUAATYUKY.

4. IlpmwkaB TUIOTHO JIBE JOCKH K JPYT APYry, HEOOXOJAWMO BEPXHIOKO IUIABHO JBUTATh U3
CTOpPOHBI B cTOpoHY. OmMpasick Ha JaHHbIE TEPMOMETpa, MPOBEPUTh, YTO HArpeBaHHE IBYX
MOBEPXHOCTEN MPOUCXOAMUT. 3aTEM MOKHO MPUCTYIUTH K COOPKE YCTAaHOBKHU.

5. BbINOMHUTH P yAApoOB CpeOHEH CHJIbI MO CBUHLOBBIM JIUCTaM, YOEIUThCS B
pPErucTpanyu 30H10M U3MEHEHUS TEMIIEPATYPBI.

3. I'pynmnoBas paboTa: npoBeeHUE HKCIIEPUMEHTA
4. 3aKIroYnTeNbHAS YacTh.
3amanue:

1. JlaliTe onpeiereHuE NOHATHIO «BHYTPEHHSSI SJHEPTUS».
2. Pacckaxurte, Kakue MpEBpallleHUus] SHEPTHH MPOUCXOJAAT MPHU yAape WIW TPEHUH Tel

JIpyT O apyra?

3ansTue 2.12. I'peer Jm mryda?
Lenb: mpoBepka TEIIONPOBOIHOCTH

O6GopymnoBaHue: KyCcOYKH Jibfa, Iyda (wiam gpyras Termas ojexnaa), Qomsra,
MOJINATUIICHOBBIN TTaKeT, Oymara, TKaHb.

X0 3aHsITUS:
1. BBenenue:

2. OcHoBHas yacTh: Ecnu NbIUHKY MOJ0XKUTH B 11y0y, OHa pacTaer OwicTpee?
[TonpoOyiite, n yOeauTech caMu: BO3bMUTE JIBa KYyCOUYKa JIbJIa, MIOJ0XKUTE UX B INTACTUKOBBIE
nakeTsl (4TOOBI TaroIIas BoAa HE 3amounia 1ryoy). OauH U3 HUX 3aBEpHUTE B ITy0Y, IPYyroi
OCTaBbTE JIKATh HA OTKPHITOM BO3AyXe (3TO Oy/AeT KOHTPOIbHBIN 3K3eMIUIIp). M Habmonaiite,
YTO ¢ HUMHU NpoucxoauT. Koraa jgen Ha OTKPBITOM BO3AyX€ YK€ 3aMETHO MOJITAET, pa3BEPHUTE
uryOy - Bbl YBUAUTE, YTO JIbAUHKA B HEH TaeT ropa3o MeaieHHee. Y Hac JbIUHKA Ha BO3IyXe
pacTasiyia IOJIHOCTBIO 3a IoJTyaca, a JbAWHKa, "ojeras B mry0y", coxpaHsiach B TeueHHUE 3
yacoB!

OnbIT MOKHO MPOJIOJDKUTE: 3aBEPHUTE Jie/ B pa3Hble MaTepHallbl (MOJUITUIICH, TA3€ETY,
(doIbry, TKaHb) U MPOBEPHTE - B KAKUX JIe/ TaeT ObIcTpee, a B Kakux MenenHee. Caenaiite
BBIBOJIBI O TEIUIOMPOBOJIHOCTH ITUX MaTEpUaJIOB.

3. 3aKIIYNTEIbHAS YacThb.
BaxxHO OTMETUTB, UTO IIPH TEIIONPOBOJHOCTH HE MPOUCXOIUT MEPEHOCA BELIECTBA, a
MIPOUCXOAUT Mepeiada SHEPTUU OT YACTHUIBI K YACTUIIE UM OT OAHOTO TeJla K IPYroMy MpH UX
HEMOCPEACTBEHHOM KOHTAKTE.

HIy6sl AeHCTBUTEIBHO HE IPEIOT, €CIIU MO/ CJIOBOM “TpeTh’ MOHMMATh COOOIEHHE
TEIUI0ThL. JIaMmIa rpeeT, euka rpeeT, YeI0BEYECKOE TENO TPEET, TOTOMY YTO BCE 3TU IPEAMETHI
SBIISIFOTCS] ICTOYHUKAMH TeruoTel. Ho 11y0a B 3TOM cMBbICie €10Ba HUCKOJIBKO He rpeeT. OHa
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CBOETO TEIJIa HE JJaeT, a TOJIbKO MEIIAET TEIJIOTE HAILIEro TeJla yXOAUTh OT Hero. BoT nouemy
TETIOKPOBHOE )KUBOTHOE, TEJIO KOTOPOTO CaMO SIBIISIETCS MCTOYHUKOM TeIuia, OyzieT
YyBCTBOBATh cels B myde Teruiee, ueM 0e3 Hee. Ho TepmMomMeTp HE MOpoKIaeT COOCTBEHHOTO
TEIUIa, U €ro TEMIIepaTypa He U3MEHUTCS OT TOTr0, UTO MbI 3aKyTaeM ero B 1y0y. Jlen,
00epHyTHIN B IIy0y, JOJIbIIE COXPAHIET CBOIO HU3KYIO TEMIIEPATypPY, IOTOMY YTO mryba —
BECHbMa IIJIOXOM MTPOBOJAHUK TEIIOTHI U 3aMEISIET JOCTYII K HEMY TeIlJIa U3BHE, OT KOMHAaTHOIO
BO3]lyXa.

3ansaTue 2.13. OdopmiieHue npe3eHTanuil MPOEKTOB MO pusnke
[lenp: moaroToBKA MPOEKTA.
LIeJIeHANPaBJIeHHO UCKaTh U UCIIOJIb30BaTh HH()OPMALIMOHHBIE PECYPCHI,
HE0OX0IMMBbIE [yl pelIeHNs yYeOHbIX U MPaKTUUECKUX 3a1a4, ¢ nomoipto cpeacts UKT;

* BRIOUpATh, CTPOUTH U UCIIOJIH30BATh aJICKBATHYIO HHPOPMAIIMOHHYIO MOJCIb IS
nepeaadr CBOMX MBICIICH CPEACTBAMHU €CTECTBEHHBIX U (POPMaIbHBIX SI3BIKOB B
COOTBETCTBUH C YCIOBUSIMU KOMMYHHUKAIINU;

¢ BBIACIATH HH(i)OpMaHI/IOHHLIfl ACIICKT 3aJia4yu, OIICPHUPOBATH JAHHBIMH, UCIIOJIE30BATh
MOJECJIb pCIICHUA 3a1a4M;

* HCII0JIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUH (BKJIIOYAasi BBIOOP a/IeKBaTHBIX 3a/1a4e
MHCTPYMEHTAJIbHBIX IPOrPaMMHO-AMIAPATHBIX CPEJICTB U CEPBUCOB) /ISl PELLICHHS
MH(GOPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX YUE€OHBIX 3a7a4, B TOM YKCJIC: BBIYUCIICHUE,
HalKCcaHue MUCeM, COUMHEHUH, TOKIIa10B, pedepaToB, CO3JaHUE IPE3EHTAUN U JIp.;

* HCII0JIb30BaTh HH(POPMALIKIO ¢ YYETOM STHUECKUX U MPABOBBIX HOPM.

OGopynoBaHue: HOYTOYKH /ISl K&KIOW TPYIIBI, pad0TAIOIIeH HAJl OJTHUM ITPOCKTOM

X0 3aHsATHS:

1. Beenenue: Ha crenyromem 3aHSATHM Bbl NPEACTABUTE CBOM TMPOEKTHI, HAaJ
KOTOPBIMH BBl pa0OTajii B TEUEHUW OIPEJCICHHOrO BpeMeHW. Hamma 3amaya — ycTpaHUTH
HEIOYETHI.

2. OcHOBHas 4acTh: paboTa Ha HOYTOYKax HaJl MPE3CHTAIMCH.

3ansrtue 2.14 [IpeacrasiieHne NpoeKTOB MO pu3nke 1Mo TeMe « TenioBbie IBJICHUD)
Ilens:

* pa3BUTHE MIO3HABATEIIbHBIX HHTEPECOB, HHTEUICKTYAIbHBIX H TBOPUYECKHX
CIIOCOOHOCTEN;

* yOXKIEHHOCTH B BOBMOKHOCTH MO3HAHMSI IPUPO/IbI, B HEOOXOAUMOCTH Pa3yMHOTO
HCII0JIb30BAHUS JOCTHIKEHUHM HAYKU M TEXHOJIOTUH JUIS NajbHEMILIErO Pa3BUTHUS YEJIOBEUECKOTO
oO11ecTBa, yBaK€HHE K TBOPLIAM HAyKU U TEXHUKH, OTHOILIEHHE K (PU3HKE KaK K HJIEMEHTY
o0111e4eNIoBeYeCKON KyIbTYphI;

* (hopMHpoOBaHHE LIEHHOCTHOTO OTHOIIEHUS JIPYT K JAPYTY, K YUIUTENI0, K aBTOpaM
OTKPBITUH U N300peTeHNHl, K pe3ynbTraTaM 00yueHus;

* IPEJCTABIATh B YCTHOM MJIM MUCHbMEHHOW (hopMe pa3BEPHYTHIN IIaH COOCTBEHHOM
JEATENBHOCTH;
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* cOOII0IaTh HOPMBI ITyOJIMYHOM pevH, PETIIAMEHT B MOHOJIOTE U TUCKYCCHU B
COOTBETCTBUU C KOMMYHUKATUBHOM 3aa4€eil;

* BEICKA3bIBAaTh U 000CHOBELIBATHL MHEHHE (Cy)KI[eHI/Ie) U 3arpalmrBaTb MHCHUC
napTHépa B paMKax JUajora.

O6opynoBanue: MyIbTUMEIUUHBIN SKpaH, KOMITBIOTED

Xo/1 3aHATHS:
1. BBeneHue: cerojiHs Bbl MpEACTaBUTE CBOM MHUHHU NPE3EHTALUU IO BBIOPAHHBIM
TEMaM.
2. OcHoOBHas 4acTh:
[IpencraBnenue npe3eHTanun

3. I'pynmoBas paboTta: 00CyxaeHUE TPE3eHTALIUM
4. 3aKIroYnTeNbHAS YacTh.
Pednexcus:

- UTo MHTEpPECHOTO ¥ HOBOTO ThI Y3HAT U3 MIPE3CHTAIIUN IPYTUX PEOSIT?
- Kakue Henouers! y ce0st Thl 3aMeTH?
- Kak ObI TBI OTIEHIJT CBOIO pabOTy HaJ MPOESKTOM?

Tema 3«aexkTpruecTBo»

3ansitue 3.1, 3.2 OnbITHI 10 U3MEPEHHIO CONMPOTUBJIEHUA MPOBOAHUKA

Lenb: oBnasgeHWe yMEHUSMU MPOBOJIUTH HAOMIONEHUS DBJICKTPUUECKUX  SIBJICHMIA,
OTIMCBIBATh M 0000IaTh pe3ynbTaThl HAOIIOCHUH, UCIIOJIH30BATh U3MEPUTEIBHBIE TPHUOOPHI TS
M3y4eHUs (PU3NUECKUX SBICHUI; MPEACTABIATh PE3ylbTaThl U3MEPEHHUM C MOMOIIBI0 TaONIUIl U
BBISIBJISITh HAa O3TOM OCHOBE SMIIMPUYECKHE 3aBUCHMOCTH: BbIBOJA (OpPMYNbI Al pacuera
COMPOTHBIICHUS IPOBOAHUKA.

OGopynoBaHue:
[IporpamMmMHo-anmapaTHeli  MUGPOBOH  H3MEPHUTEIBHBINM  KOMILIEKC yumTens HP:
JEMOHCTPAIIMOHHBIA ~ M3MEPUTENBHBIA ~ TpHOOpP  YHHBEpCaIbHBIM — 2 1T, Habop

JneMOHCTpauoHHbIN "IlocTossHHBIM TOK", UCTOUYHUMK nUTaHus 12 B perynupyemsliil, maHemnb «p,
I, S»

XO0JI 3aHITHL:

1. BBenenue:

W3 roga B rojg mpu OTBET€ HAa MPOCTOM BOHpOC, 4YTO OydeT ¢ CONPOTHUBIEHUEM
IIPOBOJIHUKA, €CIM CHIIy TOKa (HalpsKeHHE) YBEJIIMYUTh B 2 pa3a, JOCTATOYHO OOJIbILIOE YHCIIO
ydaluxcs MNBITAIOTCA NPUMEHUTh 3akoH Oma i1 ydacTka LENM M OTBEYalT, 4YTO OHO
YBEIUUUTCS (YyMEHBIIMTCS) B 2 pa3a. JIeMOHCTPAIMOHHBINA SKCIEPUMEHT IO3BOJISIET HAIJIATHO
JI0Ka3aTh, 4TO COIPOTUBIICHUE IPOBOJHHUKA HE 3aBUCUT HU OT CUJIbI TOKA, HU OT HANPSKEHUS.
OHo 3aBUCHT OT MaTepHalla, IJIUHbI IPOBOJHUKA U IJIOLIA/IN NOTIEPEYHOTO CEUEHUSI.

2. OcHoBHas 4acTh:
OnbiT Nel. M3mepeHne conpoTUBiIeHUs Jamnbl. 13 neMoHcTpannonHoro Habopa «IlocTossHHbIN
TOK» MOTPEOYyIOTCS KIII0Y, JIaMIla, Pe3UCTOPbI, COEANHUTENbHbIE IPOBO/Ia; UICTOUHUK MHTAHUS
12 B perynupyemslii; JeMOHCTPAILIMOHHBII U3MEpUTEIbHBIN MpuOOp yHUBEpcanbHblil — 2 mT. Ha
MarHuTHON JOCKE YYEHHKOM — THIOTEpOM coOMpaeTcs sneKkTpuyeckas cxema. [locnenoBarensHo
C MCTOYHHMKOM TOKa, JIAMIIOW M KIIFOUOM pACIIOJIAraercs IEMOHCTPALMOHHBIM M3MEPUTEIIbHBIN
npubOp yHHBEpCAJIbHBIN, paboTaloUIMii B peXUME aMIiepMeTpa (HaXaTh OJMH pa3 Ha KHOTKY
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cromn). IlapamiensHO JlaMIe NOJAKIIOYAETCS JAEMOHCTPALMOHHBIA H3MEPUTENBHBIN Hpubop
YHUBEpCAIbHBIN, pabOTalOIIMI B peKUME BOJIbTMETpA (HaXKaTh TPU pa3a Ha KHOMNKY crom). Jlis
M3MEHEHHUs CUJIbl TOKA B LIETIH [TOCIIEJOBATEIBHO aMIIEpMETPY MOIKI0YAat0TCs pe3ucTopsl 1 OM,
20mu 3 Om.

W3mepenue cuiibl TOKa, HAMPSKEHUSI U pacueT COIIPOTUBIICHHUSL.

JlaHHbIE 3aHOCSITCSI B TAOJIUILY:

Ne ompira | Cuna toka [, A Hanpsokenne U, | Conportusienue gamnsl R,OM
B

1

2

3

4

Cnenyet 00paTuTh BHUMaHHE HA OKPYTJIEHUE PE3YyIbTaTOB U3MEPEHUM U PaCUETOB.

OnbiT Ne2. Vcnonb3yst MarHUTHYIO MaHenb «p, I, S», uctounuk nuranus 12 B perynupyemsii,
JI€MOHCTPALlMOHHBIA U3MEPUTENIbHBIN NPHUOOp YHUBEPCAIbHBIM — 2 HIT, KJIIOY U COMPOTUBIICHHUE
2 OMm cobupaeTcs cxema JiIsl U3MEPEHUsI CUJIbl TOKA U HaIPSDKEHUSI.

1./IBa 0AMHAKOBBIX MPOBOJIHUKA U3 HUXPOMa, HO pa3HOM JUIMHBI (Ha MaHeIu «p, 1, S» kiaemmsl 3
u4; 3us)

Jnuna Cuna toka | Hanpsokenue | ConporuBienue | Bo CKOJIBKO pa3
IIPOBO/THUKA I, A U Ha yamne, | IpoBOJHUKA COIIPOTUBIIEHUE BTOPOTO
B R,Om MPOBOJHMKA  OOJbIE, YeM
IIEPBOT0O
|
21

2.JIBa mMpOBOIHUKA M3 HUXPOMA, OJMHAKOBOW JIUTMHBI, HO C Pa3HbIM JUAMETPOM IPOBOJIOKH (Ha
naHenu «p, 1, Sy knemmer 3u 5; 6 u7)

HuameTtp [nomane Cuna Ttoka | Hanpsokenue | ConporuBienue | Bo  ckosbko
MPOBOJIHUKA, | MOTEPEYHOTO I, A U,B MPOBOJHUKA
MM CEUCHUS, MM> R,OM OTHBJICHHUE
Oro
OJTHUKA
e, yem
bro
0,25 0,05
0,36 0,01

3./1Ba mpOBOHKMKA OJIMHAKOBOM JUTMHBI U AMaMETpa, OJJMH U3 KOHCTaHTaHa, IPYroi U3 HUXpoma
(Ha manenu «p, 1, Sy xknemmsbl 1 1 2; 3 us)

Martepuan YaensHoe Cuna Toka | Hanpsixenune | Comportusnenue | Bo ckonbko pas
MPOBOJHKUKA | compoTuBienue | I, A U, B MIPOBOJHHKA COTIPOTHUBJICHHE
p, OM MM?/M R,Om BTOPOTO

MIPOBOJIHUKA
OOJIbIIIE, YeM
MIEPBOT0

koHctaHTan | 0.5

HUXPOM 1.1

OnbiT Ne3. HMcnonb3ys peoctaT, ICTOYHUK NUTaHUsA 12 B perynupyemslid, J€MOHCTpALMOHHBIN
M3MEpUTENbHBIM NMPUOOp YHUBEpCATbHBIM — 2 INT, KIIOY U JIAMIy COOHMpaercs cxema Juisd
U3MEpEHUsl CWIbl TOKa M HalpsbkeHus Ha peoctare. Ilepememias NOJ3YHOK peocTara,
MIPOU3BOJIAT 3aMEPHI, JAHHBIE 3aHOCSATCS B TAOIUILY.

‘ Ne onbiTa ‘ Cuna toka [, A | Hanpsxenne U, B ‘ ComnpoTuBienue peocrara
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R,Om

EENIROS R SR

BbiBOABI M3 ONBITOB: CONPOTHUBIEHUE HE 3aBUCUT OT CUJIbl TOKAa M HANpsKEHUs, a
3aBUCHUT OT JJIMHBI [IPOBOJHHMKA, IUIOIIAIM IONEPEYHOTO CEUEHHUs U Marepuaja MpPOBOJHUKA.
ConpoTuBi€HHE peocTaTa MOMKET MEHATHhCS, T K MEHSETCs JJMHA MPOBOJHUKA [0 KOTOPOMY
IIPOTEKAET NIEKTPUUECKUM TOK.

3. I'pynmoBast paboTa: BHIIIOJHEHHE OTIBITOB
4. 3aKIIIOYUTENbHAS YacTb.
Tecrt
1. Peoctar mpuMeHSIOT 17151 PETYJIMPOBAHMUS B LIETH ...
A) HanpsKeHUs
b) cunbl Toka
B) HanpspkeHus U cHIbl TOKa
2. Ilpu yBenuueHuu AJUHBI IPOBOJHHUKA €T0 IJIEKTPUUECKOE CONIPOTUBIICHHUE. . .
A) ymeHbIIHTCA
b) yBenuuurcs
B) e uzmenurcs
3. Cuna ToKa B 3JIEKTpUYECKOM 1enu 2 A npu HalpspKeHUH Ha ero koHuax 5 B. Haiinure
COMPOTHBIIEHUE TIPOBOIHUKA.
A) 10 Om
b) 0,4 Om
B) 2,5 Om
I') 4 Om
4. Kakas BeMYMHA paBHA OTHOLIEHHUIO PAa0OThI AIEKTPUUECKOTO MOJIS P NEPEMELIEHUN
€IMHAYHOTO IOJIOKUTEIBHOTO 3apsAja K 3TOMy 3apsany?
A) cuna Toka
b) nanpspkenue
B) conpoTuiienue
I') paboTa Toka
5. Cuna Toka B IPOBOJIHUKE. ..
A) npsiMO IPONOPLUOHATIbHA HANPSHKEHUIO Ha KOHIIAX TPOBOJAHUKA U €0 COIIPOTHBIICHUIO
b) oGpaTHO nponopLroHaIbHA HANPSKEHUIO Ha KOHIAX MPOBOAHUKA U €r0 CONPOTHBIICHUIO
B) npsiMo mponoprroHanbHa HaIPsSKEHNIO Ha KOHIaX MPOBOJHUKA U 0OpaTHO
IIPONOPLIMOHAIIBHA €TI0 CONTPOTUBIIEHUIO
I') npsiMo mponopLHOHaIbHA CONPOTUBIICHUIO IIPOBOJHUKA U OOPAaTHO MPONOPLUUOHAIbHA
HaIPSHKEHUIO
6. IIpu yBeIMueHUH MONEPEUYHOrO CEUEHUS IIPOBOIHUKA €r0 MIEKTPUUYECKOE CONPOTHUBIICHUE. . .
A) ymeHbIIHUTCA
b) yBenuuutcs
B) ne uzmenutcs
7. Haiinure BEpHOE COOTHOLICHUE:
A)1B=1A*10wm
B)I1Kn=1A*1¢c
B)1OMm=1A*1B
NI1Kn=1A/1lc
8. Ykaxxute BepHYyI0 POpMyIy:

A) 1=R*p/S
B)1=R*S/p
B)l=p*S/R
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I) I1=p/(R*S)

3ansaTue 3.3 JKcnepuMeHTHI € MOCJe0BATEeIbHBIM COeJUHEHHEeM IPOBOIHNKOB
Lenb: sKcnepUMEHTaIbHO MPOBEPUTH YTBEPXKACHHUE O TOM, UYTO JJISl AJIEKTPUUECKOU
Lenyu, cojepxKalledl JBa TOCJIelI0BaTeNIbHO COEAMHEHHBIX compotuBieHuss R1 u  R2,
CIpaBeIMBbI PaBEHCTBA
Ri2=Ri+R>
Ui2=U1+U>

O6opynoBaHue: UCTOYHUK ANEKTPONUTAHUS, pe3ucTop R1, pe3ucrop
R», amnepmerp, BOJIbTMETp, KIIIOY, COETUHUTENIbHBIE IPOBO/IA.

XoJ 3aHATHS:
1. Brenenne: IlocnenoBarenbHOE COEAMHEHHWE MPOBOJHUKOB —  3TO
BKJIFOUEHUE B AMEKTPUUYECKYIO I HECKOJILKUX MPUOOPOB MOCIIENOBATEIBHO, JPYT 32 JPYroM B
MOPsIIKE 0O4epeHOCTH. To ecTh, Hauaiao OJHOTO MOTPEOUTENS COESAUHSIETCS ¢ KOHIIOM JIPYroro
MIPH MIOMOIIM IPOBOJIOB, 0€3 KaKUX-ITM00 OTBETBIICHUH.
CBoICTBa TAKOM AIEKTPUUYECKOMN LIEMH MOXKHO PACCMOTPETh HA IPUMEPE YYACTKOB LIETIH
C IBYMS Harpy3KaMmu.

HOCJ’IC,Z[OB&TGJ'IBHOC COCINMHCHHUEC IMPOBOAHUKOB OTIINYACTCA CICOYIOIUMHAU
HHAUBUAYAJIbHBIMHU OCO OCHHOCTAMM:

I=51i=0h
U=U;+0U;
R=Ri+R;

Z[aHHBIe COOTHOIICHUA MOAXOIAAT IJIA JIF00OT0 KOJIHMYECTBA IMPOBOJHUKOB, COCINHCHHBIX
IIOCJIEAOBATCIIBHO. 3HaucHUE 06H_IGFO COIIPOTUBJICHUA BCEraa BBIINIC, YEM COIIPOTHBICHUC
JIF0OOT0 OTACIIbHO B34ATOI'O IIPOBOIAHHKA. OTO CBS3aHO C YBECIIMYCHUEM HX O6I.H€I>i JUIMHBI IIpU
IIOCI€A0BATCIIBHOM COCIUHCHNHN, YTO IPHUBOAUT U K POCTY COIIPOTHUBJICHUA. HaprDKeHI/Ie U,
HaO60pOT, JCJIUTCS Ha PABHBIC YaCTH, KaXXJ1asd U3 KOTOPbIX MCHbLIIIC O6IJ_I€FO 3HAa4YCHU:.

HOJ'Iy‘IeHHLIe AAaHHBIC IMMOATBCPIKAAOTCA NPAKTUYICCKUM IIYTEM C MMOMOIIBIO IMTPOBCACHU
I/ISMCPCHI/Iﬁ aMIICpMETPOM U BOJIBTMETPOM COOTBETCTBYIOLINUX YUACTKOB.

2. OcHOBHAA YacThb:
Xoxa padoTsl
1. CobepeM IEKTPUUECKYIO LIETIh COTJIACHO CXeMe

v, . U,

o —
-t >t

R, R, I

| o 1
1 § -

U

- +
-0 O

2. I/I3MepI/IM BOJIbTMCTPOM HAIPSAXKCHUC B O6I.I.ICI>1 O M Ha KaXIOM

pesucrope.
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3. HM3mepuMm ammepMeTpoM CHITy TOKa B OOIIEH Ienu Ha Pa3IMYHBIX Y4aCTKaXx,
MOKa3aHMsI OJIMHAKOBBHI.

4. Pe3ynbpTaThl M3BMEPEHUII 3aMILIEM B TaOIULLY.

5. C nomoupto 3akoHa OMa IpOBOAUM BBIYUCIICHUS

B U
I
R — v, 14 70
1T T2
U, 3
_Uip 44 _
Ry, =—1%=55=220m
6. Pe3ynbTaThl BEIYMCIICHU 3aMUIIEM B TaOJIHILY.
LA Ui,B U,,B Ui2,B Ri,Om R,,0m Ri2,0m
0,2 1,4 3 4.4 7 15 22
3. I'pynmoBas paborta: COopka 1enu, CHITHE U3MEPEHHH, 3aHECEHNEe Pe3yIbTaTOB B
TaOIUIy
4. 3aKimoynTeIbHasA 9YacTh.

BriBoja: nocie IIPOBCACHHA OIIBITOB Y6CIII/IJ'II/ICB, YTO 3aKOHBI IIOCJICAOBATCIBHOI'O
COCAMHECHUS BBIITIOJIHAIOTCA.

3ansiTue 3.4. JKCIEPUMEHTHI ¢ MAPAJLJIeJIbHBIM COeJMHEHHEM MPOBOTHUKOB

Lenb: cpopMupoBath 3HaHUSA O MAPAJICTILHOM COSAMHEHUN MTPOBOAHUKOB, CIIOCO0AX
pacuera napaMeTpoB LIETH, 3aKPENUTh YMEHHs COOPKH IEKTPUUYECKUX LIeTIeH;

O6opymoBaHue:
Ha KaXJOM CToJIe JBa pe3uctopa 1o 4 OM, HCTOYHUK MUTAHMS, aMIIEPMETpP, BOJIBTMETD,
COCJIMHUTEIIBHBIC MPOBO/IA.

XO0J1 3aHITHL:

1. Benenue: Yuurens 3agaet Bonpoc: "PebsTa, Bbl 3HaeTe, 4TO YyeM OoJbIIe
PE3UCTOPOB B IIEMH, TEM OOJIbIIE €€ COMPOTUBIICHNE U TEM MEHBIIIE CHUJla TOKA MIPHU YCIOBUH, UTO
HanpspkeHue He u3MmensieTcs. Eciu Mbl cobepem 1ienb U3 IByX pe3ucTopoB 1o 4 OM Kax b,
yemy Oyzet paBHo ee conpoTuienue?" (OtBet: 8 Om).

2. OcHOBHas 4acTh:
Yuurens: "[IpoBepuM Hate npeanonoxenue. Codepure 1emb, cxeMa KOTOpOil HauepyeHa Ha
JIOCKe, U3MEphTE HaMpsHKEHUE, pacCUUTalTe CUITy TOKa. Pe3ynbTarhl Barieil paboThl Mbl
3amuIeM Ha Jocke'.

Vyanuecs BBIIOJIHAIOT 3aJaHUE U MOJIY4arOT TaKHUC PC3YyJIbTAThI:

U=4 B, R=8 Om, [=0,5 A
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Yuurens npeyiaracT NpoBEPUTH MOIYUEHHBIN PE3YNIbTAT HA OIBITE. YYalluecss U3MEPSIIOT CUITY
TOKa B IOJIBOASAIIMX ITpoBoAax. [=2 A.

Pe3ynbratel pacueToB u onbiTa He coBnanu. [louemy?
Pa3pemenne npo6eMHOMH CUTyallu.
VYuurtens npeuiaracT BbIABUIaTh TMIIOTE3bI U 3aIMCHIBAET X Ha JIOCKE.

I'mrroTe3pI BO3MOIKHEI TaKHeE:

e HEMpaBUJIBLHO COOpaHa IIeTh;
. A0IIylIcHa omuoOka IIPpU BBIYUCIICHUSAX,
e IPOBOJTHUKU COCTMHEHBI HE TOCIIEI0BATEIHHO, IIOATOMY HY)KHO UCKATh JAPYTUE CIIOCOOBI
pacuera mapaMeTpoB IIETIH.

[Tocne oOcyxaeHMs TUIIOTE3 NPUXOIAT K BBIBOJLY, UTO COIIPOTUBIICHUE B JAHHOM IIEMH HE
PaBHO CyMMe€ COIPOTUBIIEHUM COCTABIIAIONINX €€ PE3UCTOPOB U ONPEAEIATh €ro Haslo Mo-
npyromy. CrneayeT aHajiu3 CXeMbl LENH, TaeTcsl ONpeIeIeHEe apajuIeIbHOTO COEAMHEHUS
MIPOBOJTHUKOB, 00CYKJIAI0TCSI 0COOEHHOCTH pacIpeieIeHHs TOKOB U HANPSKEHUH Ha pa3InYHbIX
y4acTKax IeMnH.

VYuurens: "Kak jxe MOXHO onpenenuTh conpoTuiieHue nenu? [103BONSI0T 1 JaHHBIE
HAaIIero ombITa cieiaarh 3To?"

VYyamuecss IpuxoIAT K BEIBOLY, YTO HaJI0 BOCIOIb30BAaThCs 3aKkoHOM OMa.
[=U/R, R=U/I, R=2 Om

Jlanee oOpariaeTcss BHUMaHHUE y4alluxcsl Ha TO, YTO 00Illee COMPOTHUBIICHUE 1IETIH MEHBIIIE
Ka)KJIOTO U3 BXOJASAIIUX B HEE COMPOTUBICHUI.

AHanU3Mpys CXeMbl, ydaliuecst IpuxosaT K BBIBOY, UTO MPH MOCIEI0BATEILHOM
COCIMHCHUH TIPOBOTHUKOB 00III€€ COMMPOTHUBIICHHUE LIETIH 0O0JIBIIIE OOJIBIIIETO, a TIPH
napajuieIbHOM MEHbIIIE MEHBILIETO COMPOTHUBIICHUS COCTABIISAIONINX LIENb Pe3UCTOpoB. B
KauyeCTBE MOJIBOJSIIETIO K MPABUJIBHOMY PELICHUIO IIPUEeMa MOKHO MCIIOJIb30BaTh aHAIOTHIO C
BOJIOH, pa3beraromeics 1o AByM WM HECKOJbKUM PydYeHKaM.

3. I'pynnosas padora:
3akpensieHue U yriyojeHue 3HAHUIM.

3agaua Ne 1. /[Ba napajuiensHO COSAMHEHHBIX MPOBOAHHKA MOAKIIOUEHBI K HCTOYHHUKY
nocTositHHOro Hanpsbkenus 12 B. Cuiia Toka B nepBOM IPOBOJHUKE paBHA 2 A, BO BTOPOM
npoBoaHuke 4 A. Onpenenure CONPOTUBICHUE KaXKI0TO MPOBOJHUKA U 00I1Iee COPOTUBIICHUE
uenu. (OtBer. R1=6 OM, R>=3 Om, R=2 Om).

3agaua Ne 2. (YcrHo). ConpoTHBIEHUS IBYX MapaljielIbHO COETUHEHHBIX POBOAHUKOB PaBHBI
24 OM u 8 Om. Cuina Toka Bo BTOpoM npoBoaHuke 3 A. KakoBa cuiia TOKa B IEPBOM
npoBoaHuke? (OtBet. 1 A).

Bonpoc. B Hamiem onbITe CONMPOTUBIEHHS MPOBOTHUKOB OBUITH paBHBIMH. UTO MOKHO CKa3aTh O
TeKyIUX depe3 Kaxapid u3 Hux Tokax? (Ii=h=1A).

4. 3aKIIOUYUTENBLHAS YaCTh.

BriBobI:
e (Cuna ToKa B HEpa3BETBIEHHOW YACTH IIENU paBHA CyMME CHJI TOKOB B OTAEJIbHBIX
MAPAIJIENBHO COEUHEHHBIX TPOBOJHUKAX.
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I=1i+1;
e HampsokeHne Ha KOHIaX BCEX MapauieIbHO COSAMHEHHBIX TPOBOJHUKOB OJHO U TO K.
U=U:=U>

e OOIee cOnpOTHBICHNE BCETIa MEHBIIIE YeM, COITPOTHUBIICHHUE JTIFOO0TO OT/ACILHO B3STOTO
pesucropa.

3ansaTue 3.5. JKcEepUMEHTHI CO CMEIIAHHBIM COe/IMHeHNeM ITPOBOAHUKOB
Lenb: paccunTarh CONPOTHBIIEHHWE LENU MPU CMEIIAHHOM COEAMHEHUH MPOBOJAHHUKOB U
MIPOBEPUTH pacyeT IKCIEPUMEHTAIBHO.

Ob6opynoBanue: McTtouHnk Toka, HA0OP PE3UCTOPOB, KIHOY, MPOBOJA COSTUHUTEIBHBIC ,
HOYTOYKH JUTSl KaXKA0TO ydarmerocs, iudposas gadopartopus Releon ¢ naramnkamu Toka u
HaIPSDKCHHUS,

TpebGoBanus kK 060pya0BaHUIO: MOAKII0OUeHNE K W1 — Fi CeTH MIKOJIBI, yCTAHOBJICHHBIN Ha
KaxJ10M KoMiibroTepe VK — Meccenmkep, mporpamMmma Juisi CuuTeiBaHus QR—K0I0B,
ycTaHoBJeHO npuioxenue Releon (mudposas mabopatopus).

X0 3aHsITHS:
1. Beenenue:

MpgI1 3HaeM onpeeNieHUs MapalIeIbHOTO U TIOCIIEI0BATEILHOTO COCTMHECHUS
MMPOBOJTHUKOB. MBI 3HaeM 3aKOHBI TPOTEKAHMS TOKA B ATHX coeAnHeHUAX. Kak BbI cuntaere
9TOr0 JOCTATOYHO?

Yuawuecs omseuarom: Hano Hay4IUTHCS IPUMEHSITh UX HA MPAKTHKE U HAYYUTHCS PEIIaTh
3agaqyun’?

Yuumensv: YMeHue pemarpb 3aa4d KaK MPaKTUYECKU MTPUTOIUTCS B KU3HH?

[TocranoBka y4ueOHoM 3amaun. [IpeacraBpre cutyanuro. [loctponnu Bel 1om. Kak
coeMHUTH pubopsl B HEM? Kakoe coemuHenue mydiie npuMeHUTh? He criemure qokaxure.

UToOBI pemuTh MPAKTUYECKYIO 33/1a4y U JIaTh OTBETHI Ha MIOCTABJICHHBIE BOIIPOCHI,
nonpodyem chopmMynHpoBaTh K YEMY MbI CTPEMHUMCS?

Yuawuecsa omseuarom: V3yunTh, UCCIIEOBATh CMEIIAHHOE COEMHEHHE TPOBOIHUKOB.
[To3HAaKOMUTBCS ¢ METOJMKOM pacueTa CMEIIaHHOTO COCIMHEHUSI MPOBOAHUKOB. [IpoBepuTh Ha
MpaKTHUKE, KaK OHa paboTaer.

2. OcHoBHas 4acTh:

[Ipenyaraercst BBINOJHUTH MCCIIEI0BATEIbCKYIO pabOTy B KoMaH1ax. Pabora
BBITNOJIHSETCS NPH oMol 1udposoit 1aboparopurt RELEON. Ha nmaprax HaxoAsTCsl MaKkeThl ¢
MHCTPYKLHUSMU IO BBIIOJHEHHUIO SKCIEPUMEHTAIBHBIX PadoOT.

PaboTa orieHMBaeTCs MO0 KPUTEPUSIM.

- MOCTaHOBKa 11enu padoTsl (1 Oamn);

- coomonenue Tpedbosanuit Th (1 6amn);

- IPaBUJIBLHO 3allOJIHEHHas Ta0JuIa ¢ pe3ylbTaTaMu u3Mepenuit (1 6amn);

- IpaBUJIBHBIN OTBET Ha Borpoc (16amn);

- rpaMoTHO# Bompoc (1 6am).

JUist BBIOJTHEHUST pabOThl HEOOX0AMMO BCIIOMHUTH BayKHOE YCIIOBHE.
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Bam npencrout pabotaTh ¢ 3neKTpUudecKuMHU IprubopaMu. UTo BaM MpeaCcTOUT COOUPaATh?

Yuawuecs omeeuarom: 3neKTPUYECKYIO 1ICTIb

Yuumens: xak Ha yepTexe N300pa3UTh AEKTPUUYECKUE TPUOOPHI?

Yuawuecs omeeuaiom: 3neKTpudecKas cxema.

Yyumenw: Ilpu BeIMoTHEHUH pabOTHI HEOOXOUMO COOTIOATh TEXHUKY OC30TIaCHOCTH.

3HaAKOMUT C UHCTPYKLUEH.

[lepen BEINOTHEHUEM HCCIIEOBATENBCKON pabOTHI, ydamuecs TOJKHBI IIOATOTOBHTH
pabouee mecto. PacctaBuTh mabopatopHoe 000pyaoBaHue, yopaTts HOyTOYyKU. JlaHHast cuTyarus
MCTIOJIb30BaHA JIJIsl BRIIOJTHEHUS (PU3KYIbTMHHYTKH.

Yuawuecs:

-CIIyLIAKOT, 3HAKOMSATCS ¢ HHCTpYKIMsmu 1o Th;

3. I'pynnosas paboTa:
BEIMONHSAIOT SKCTIEPUMEHT:
-COOMPArOT AMEKTPHUECKYIO IIEMb 110 COOTBETCTBYIOMICH CXEME;
-BBITIOJIHAIOT TIOJIKJIFOUEHHE, TTOCIe MPoBepKU yunutesneM (TpedoBanue Th), moaximodaroT K
KOMITBIOTEPY AATYMKU TOKA U HarpsbkeHus nudposoit tabopatopuu Releon
-3aHOCSIT PE3YJbTATHI B TAOJIHUILY;
-aHATM3UPYIOT, CPABHUBAIOT, 00CY)K/IAIOT, PEIIaloT MOCTaBICHHYIO 33a/1a4y (paboTa B

IpyIInax).

4, 3aKIIoYNTeIbHAS YacTh,

BoiBoa: [lapannensHoe coequHEeHWE AKTUBHO MPUMEHSETCS I MOHTa)ka MPOBOJKH B
Pa3NMYHBIX BHAAX AJICKTPUUYECKOTO 00OpymoBaHus W mpuOopoB. OHO maéT BO3MOXKHOCTH
MOJKJTIOYUTh AJIEKTPUYECKUE YCTPOMCTBA K CETH HE3aBHCHUMO Jpyr oT jpyra. MUHYC HE
JOTTyCKaeTCs MOAKIIOUCHHE MPHOOPOB ¢ HOMUHAJILHBIM Pa0OYMM HANPSKEHUEM MEHBIIE YeM Y
BCel cetw (B ceTH HampspDKeHHWe oauHakoBoe) IlocriemoBarenbHOE COCNMHEHHE HCTIOJb3YIOT,
KOT/Ia HY)KHO OOCCIEYUTh BKJIIOUCHHE W OTKIIOUCHHE ONpPEACIICHHBIX MpuOopoB. OmHAKO Yy
MOCJIEI0OBATEIILHOTO COCIMHEHUSI €CTh CBOM MUHYC. [IpH BbIX0/€ M3 CTPOs OJHOTO M3 MpUOOPOB
nepecTaroT paboTarth Bce.

[TosToMy HEOOXOAMMO MPUMEHSITH CMEIIAHHOE COSTMHCHUE.

3ausTue 3.6. [lnannpyeM yCTaHOBKY 3JIEKTPHUYECKMX BbIKJIIOYATEIEH B J0Me
Lens:
- pa3BUTHE MPEACTABICHUS O IPUMEHEHUN (HU3HMUECKUX 3aKOHOB B OBITY.
- (hopMUpOBaHUE MPOYHBIX 3HAHUHN O PUMEHEHUH YCIIOBHBIX M300paKEeHUI B UepTekax 1 cXxeMax;
- (hopMUpoOBaHNEe YMEHUN CaMOCTOATENBHO pa3padaThiBaTh U BBITIOIHATH YEPTEKHU MOJIETIEH B
COOTBETCTBUU C BHIOPAHHOM KOHCTPYKIUEH.

O6opynoBanue:

XoJ 3aHATHS:

1. BBenenue: MblI TIO3HAKOMHUMCS € OCOOGHHOCTSIMHM MOHTaKa KBapTHPHOMH
ANIEKTPOTIPOBOJIKU U BBITIOIHUM JIAOOPATOPHYIO paboTy.

DNEeKTPUYEeCTBO MPOYHO BOILIO B HAIly XH3Hb. EjKeAHEBHO MBI MOTPEONsieM OTPOMHOE
KOJIMYECTBO DJIEKTPOIHEPTUH, HCIOJB3YS Pa3IMUHbIC AJIECKTPOTPHUOOPHI, KOJIMYECTBO KOTOPHIX
pacTeT ¢ KaKIbIM TOI0M, YITydlllasi Hallly >Ku3Hb. TPyIHO MPEACTaBUThH ceOe KU3HB DJIEKTPUIECTBA.
CoBpeMeHHbIe KBapTHPBI U JIOMa, 000PYIOBAaHHBIC pa3IMYHBIMU MTPHOOpaMH, HE MOTYT 0OONTHCH
0e3 2NEeKTPOIPOBOIKK. MOHTaX €€ 3aBUCHUT OT 3HAHUH U YMEHHUI YeTloBeKa. A JUIs 3TOTO OH JIOJKEH
3HaTh CMOCOOBI COCTUHEHHUS ITPOBOJHUKOB W BBITEKAIOIINE 3aKOHBI. [1oTpeOUTEIH, KOTOPBHIC MBI
UCTIONIb3YeM B OBITY, pAaCCUMTaHbI Ha OJTHO U TO YK€ HANpPsDKEHHE, PaBHOE HAMPSDKEHHUIO CeTH. Y Hac
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220 B. Kak e asroro noouthcs? s Hadana HaM HEOOXOAMMO HU3YYUTh CIOCOO COCAMHEHUS
IIPOBOJJHUKOB, Ha3bIBAEMbIil [TApAJLIEIbHOE COEAMHEHNE.

2. OcHoBHast 4yacth:C dyero jxe Hadath? HOBBIA [OM... 3JEKTPUYECTBO TOJIBKO B
pacnpenkopobke. UYTO HYKHO 3HaThb © YMEThb Uil KOM(OPTHOTO TIPOKMBAHUS B
kBaptupe?......UenoBek J0DKEH TBEpIO 3HATh IpaBWIa 3JIEKTPOOE30MACHOCTH, 4TOOBI CBOMMH
JEHCTBUSIMU HE HAHECTH Bpel cebe M OKpykaromuM. [IpenMyIiecTBo 3MeKTpuecKon SHepruu -
BO3MOYKHOCTb IIEpeJIaTh €€ 110 MIPOBOJAM OT UCTOYHUKA K IOTPEOUTENIO Ha OOJIBIINE PACCTOSHMUSL.

DeKTpuYecKre MpoBoJia OBIBAIOT 0€3 M30JLIUH (TOJBIC) U C M30JISIUOHHBIM MTOKPBITHCM.
YyacTok npoBojia, o KOTOPOMY IPOXOJUT IEKTPUUECKUN TOK, HA3bIBAETCS TOKOBEMYILEH KUIJIOM.

N3075TOpHI B NIEKTPOTEXHUKE HYXKHBI HE MEHBIIIE ITPOBOHUKOB.

-OTPAXKIIAIOT OT ACHCTBHS 2JIEKTPUUECKOTO TOKA

-OT KOPPO3UHU

-OT COTNPUKOCHOBEHUS] TOKOBEIYIIMX JKWJI PasHbIX IPOBOJOB, BEAYyIIeE K KOPOTKOMY
3aMBIKaHUIO (TOK MJIET TI0 KpaTyaiileMy MyTy OT KJIEMMBbI K KJIeMMe B 00X0]1 TOTpeOuTes)

VYuurens JeMOHCTPHPYET «UEPHBIN SIIUK», U3 KOTOPOTO KaKIasi TPYIIa JOCTAET MPEAMET U
Ha3bIBACT KaKMe MaTepPHAIIBI SBIISTIOTCS TPOBOJHUKAMH, A KAKUE U30JIATOPaMH?

MoHTaX 5SIEKTPUYECKOW IEeMA COCTOMT W3 JIBYX OCHOBHBIX OIEpAlMid: OKOHIICBaHMS
MPOBOJIOB M TMPUCOEAMHEHUS MX K OJJIeKTpoapMaType (3apsaKa 3ieKTpoapMarypbl).YToOb!
TMIOJICOCTIMHUTE TPOBO/IA K JIEKTpoapMarype, UX MpeIBapuTeIbHO HY)KHO 3a4HCTUTh U OKOHIICBATh.
OxoHIIeBaHNE MPOBOJIOB — 3TO OCBOOOXKIICHHE WX OT W3OJIAIMOHHON 000JI0YKH U o(opmIIeHHE
MEeTeNbKOM  (KOJBIIOM) MM MPSAMBIM KOHIIOM (TBIYKOM),B 3aBHUCUMOCTH OT KOHCTPYKIIMU
aneKkTpoapMarypsl. [Ipu MOHTa)ke 3JeKTpoIen, OKOHIIOBaHHBIN B (popme Koibia ( a] mpoBOj
MIPHKUMAETCS BUHTOM K KOHTAakTy apMarypbl. Eciii MOHTaX mpeaycMaTpuBaeT BThIKaHHE MPOBOA
B OTBEPCTHE KOHTaKTa M MpPWXKATHE €ro cOOKy BHUHTOM (0), IPUMEHSIOT OKOHIIEBAHHE THIYKOM.
OnHako nepBbIii croco® MoTydri 0oJIbIIIee pacpoCTPaHEHHE.

[Ipy MOHTake SIIEKTPOIETH, OKOHIIOBAaHHBIA B (popMe KOJbIla a] MPOBOJ MPHKAMACTCS
BUHTOM K KOHTaKkTy apMmarypbl. Ecii MOHTax mpeaycMaTpuBaeT BThIKAHWE MPOBOJA B OTBEPCTHE
KOHTaKTa U MpXKaTue ero cO0OKy BUHTOM O), IPUMEHSIOT OKOHIIEBaHHE ThIUKOM. OJTHAKO IMEepBbIii
croco0 Mmoy4dunI1 60JibIIee pacnpoCcTpaHeHHe.

[Ipu noacoenHeHNH MPOBOJIOB K AETASIM HA BUHT MOCJIEA0BATEIbHO HA/IEBAIOT MIPY>KUHHYIO
maily2,IoCKyI0 11aii0y3, MOTOM KOJISYKO TpoBoja4. 3areM BUHT BCTaBJSIIOT B Pe3b0OBOE
OTBEPCTHE M 3aKpyuMBalOT OTBepTKoM. Hamo oOpaTute BHMMaHHE Ha TO, YTOOBI HampaBiICHHE
3aKpYTKH KOJIEUKa COBIA/IAJIO C HAIPABJIEHHEM BpAIIEHHUS BUHTA. DTO MPEJOTBPATUT BbIIABIMBAHUE
MpoBoJIa u3-1oj BuHTA. [Ipy:kuHHas maiiba HeoOxoauMa IS oA KaHHsI TOCTOSIHHOTO IABJICHHS
B MECTE€ KOHTaKTa IMpoBoJa C u3AenueM. HekoTopble BUHTOBBIE 3aKMMBbI UMEIOT CKOOBI KOTOpBIE
MPEAOTBPAILIAIOT BhIOpachIBaHME TMPOBOJA MPH 3aKPyYMBAaHUM BHUHTA. Takas KOHCTPYKLHUS
MO3BOJISIET HE JleNlaTh KOJIeYKa Ha KOHIE MPOBOJA M YIPOILNAeT KperuieHne ero B 3axkume. Hamo
MIOMHHUTb, YTO BCE BUHTOBBIC 3QKUMBI TPEOYIOT MEPUOANYECKOTO KOHTPOJIS TUIOTHOCTH 3aTSKKH
BUHTOB, KOTOpasi co BpeMeHeM ocnadeBaet. C

3. I'pynnoBas paboTa:

Tenepp NpUCTYNMM K BBINOJHEHUIO MPAKTUYECKOM YacTH HAIero YpOKa — MOHTaxXY
KBapTUPHOM 3MeKTponpoBoakH. Celyac s 0OBSCHIO BaM MOCIIEI0BATENBHOCTh MOHTAXa, a 3aTEM BbI
MPUCTYINTE K CAMOCTOSITENILHOM paboTe.

1. [lonb3ysichb NPUHLMIIUAIBHON SJIEKTPUYECKOM CXEMOW, HAWIUTe HAa MOHTaXHOHN
CXEME «WIAMIIOBOW IIAaTPOH, IITETICENBHYIO BUJIKY, BBIKIIFOUATEIIb).

2. Omnpenenute Mecra MOJIKIIOYEHHS MPOBOJHUKOB, YTO OBl MOJyYMSIACh 3aMKHYTas
LIETIb.

3. [HoaroroBeTe HEOOXOAMMBIE IPOBOJIA U UHCTPYMEHTHI.
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4. BbimonnuTte oOxoHIEBaHME MPOBOJOB. M3yunte HMHCTpYyKUMOHHYIO Kapty Nel
«OKOHIIEBaHHE IPOBOIOB

S. BeInosiHUTE OKOHLIEBAaHKME IIPOBOJOB M IPOM3BEIUTE 3aPs/IKY JIAMIIOBOIO IIATPOHA
«MHCTpyKIIMOHHAsA KapTa Ne2y

6. W3yunre wuHCTpyKUMOHHYIO KapTy Ne 3 «3apsaka IUTENCENbHOM BHIKM» U
BBIIIOJIHUTE NIOJICOEANHEHHUE ITPOBOIHUKOB COTJTIACHO CXEMBI.

7. W3yuure wuHCTpyKIMOHHYI0 Kapty Ne 4 «llpucoenunenne mnpoBogoB K
BBIKJIFOYATEIIFOMH BBIIIOJIHUTE II0JICOCMHEHUE IIPOBOAHUKOB COIIACHO CXEMBI.

8. BeinosHuTe noacoearHeHue MPOBOAHUKOB COIIACHO CXEMBI.

4. 3aKIIIOYUTENbHAS YacTb.

VYuutens - UTo Bbl y3HAIU HA ypoke?
-Uto ObLIO LIENBIO HAILETO 3aHSTUS?
JIOCTUTIIH - JTX MBI LIeTTU?

3HaHUE AEKTPOTEXHUKH HEOOXOIMMO U B TAKUX 00JIACTSIX KaK CBS3b, PAJAMOBEIIaHHE,
TeNeBUICHUE, aBTOMATHKA M TeIIEMEXaHHKa, IEKTPOMETAILTYPT U], SIIEKTPOXUMHUS U Jp. Bl ceituac
CTOWTE HA MYTH K BbIOOPY npodeccun. [leppoHavanbHble 3HAHNS U YMEHHS Y BaC YK€ UMEIOTCS.
[MoxymaiiTe, MOYKET KTO-TO CBSDKET CBOIO YKH3HB C IPO(GECCHIME HETTOCPEICTBEHHO CBS3aHHBIE C
IETPOHUKON U 3JIEKTPUYECTBOM.

3ansTue 3.7. YnpasiieHue CHJIOH TOKA. JKCIIEPUMEHTHI C peocTaTaMMu.

Iens:

e HayuuTh ydamuxcsi onpenessTh CONPOTHUBIICHNE TPOBOIHNUKA, UCTIOB3Ys 3akoH Oma.

e HayuyuTh M0OJIB30BaTHCS PEOCTATOM VISl PETYJIUPOBAHUS CHIIBI TOKA B DJIEKTPUUECKON
TICTIH.

e  @dopMupoBaTh yMEHHE COOMPATh AIEKTPUUECKHE TICTTH, U3MEPSATh B HUX CHIIY TOKA U
HaIpsDKEHUE TTPU TIOMOIITY aMIIepMeTpa M BOJLTMETpa.

O60py,Z[OBaHI/IC: JAEMOHCTpallMOHHBIC PCOCTATHI, HCTOYHHUK INUTaHusA, peoxopi,
HOJI3YHKOBI)II>'I peocrar, aMIIEPMETP, KIKOY, JIaMIIO4YKa, COCAWMHUTCIIBHBIC IIPOBOJA, ITPOCKTOD,
KOMIIBXOTCP.

XO0JI 3aHITHL:
1. BBenenue:
Hagaiite Bcnomuum Ilymkuna: «Teatp yx mosioH, JIoxxu Gnenryr» u BOT Mpo3BeHEN TPETHI
3BOHOK, U ... [IEPEJ] HA4aJIOM CIIEKTAKJI MEJUIEHHO, [IOCTENICHHO TaCHYT MIEKTPUYECKHUE JIAMIIBI
B 3PUTEIILHOM 3aJI€.
Kak sxe 310 mponcxoaur?

2. OcHOBHas 4acTh:

Ha npakTtuke dacto ObIBaeT HEOOXOAMMO PETYIMPOBATh CHIIy TOKA B IICNH, HE TOJBKO B
3pUTENbHOM 3aie. Boaurtens TpamBas WU Tpojuieii0yca, Tporas MalldHy C MECTa, JIOJDKEH
MOCTETIEHHO YBEJIWYUBATh CHIJIY TOKa B DJICKTPOJBUTATElIC, MHAYE TOJIYYUTCS CHUIBHBIA PHIBOK.
N3meHsA0T cuiay TOKa B JUHAMHUKE PaJUONPUEMHHKA, PErylnupys TpoMKocTb. CKOpoOCTh
BpallleHUs Bajia AJIEKTPOIBUraTels IIBEHHOW MAITMHBI TAKXKE U3MEHSIETCS MPU U3MEHEHHUH CHJIBI
Toka. Jlms yMEHBINEHWs] WJIM YBEIUYECHUS CHUIIBI TOKAa CIy)KaT MPUOOpPHI, Ha3bIBaeMbIe
peoctataMu (OTKPBITh YEPHBIN AITUK U TIOKa3aTh PEOCTar).
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3. I'pynmoBas paboTa:
1. PaccMmoTpuTe BHUMATEIbHO YCTPOWCTBO PEOCTATAa U YCTAHOBUTE, IIPU KAKOM I1OJIOKEHUU
HOJI3YHKa CONPOTHUBIICHUE PEOCTaTa HauOoJIbIICe.
2. Cocrasbte Lenb (Puc.1), BKi1rounB B He€ NOCIEN0BATENIBHO aMIIEPMETP, PEOCTAT Ha
IIOJIHOC COITPOTUBJICHHUEC, HCTOYHUK ITUTAHUSA U KITHOY.

| N

Puc.1

3aMKHUTE LCIb U OTMETHTEC IMMOKA3aHUA aMIICPMETPA.

4. VYMeHbllIaliTe CONPOTUBIIEHUE PEOCTATa, JIABHO U MEJIEHHO MEPE/IBUrasi, €ro Mnoja3yHoK
(1o He o xonial). HaGmromaiiTe 3a moka3zaHUsIMU aMIiepMeTpA.

5. Tlocne 3Toro yBenuuuBaiTe CONPOTUBIIEHUE peocTaTa, epeABUras NoJ3yHOK B
MIPOTHBOTIOJIOKEHHYIO CTOpOHY. HabiromaiiTe 3a moka3aHUsIMU aMIiepMeTpa.

6. Buammanwue! Peoctar HelIb3s ITOJHOCTERIO BBIBOJIUTH, TaK KaK COIIPOTUBJICHHUEC €I'0 IIpH
OTOM CTAaHOBHUTLCA PAaBHBIM HYJIIO, U €CJIM B LICIIKU HECT APYIrUX NPUEMHHUKOB TOKA, TO CHJIa
TOKA MOXET OKa3aThCsl 0YEHBb OOJIBIIION U aMITIEPMETP UCTIOPTUTHCS.

b

4. 3aKIIOUnTENbHAS YaCTh.
[Ipennaraet Boinosuuts TECT
1. Jlyist yero mpeaHa3HAYEHbI pEOCTATHI:
A) 715 U3MEHEeHUs HanpsHKEeHUs
b) g u3MeHeHus conpoTUBIIEHUSI IPOBOHUKA
B) g u3mMeHeHus cusbl TOKa
2. N3 gyero cocTtout peocrar?
A) MONI3yHOK, KepaMUYECKHI IUITUHAP, POBOJIOKA C OOJBIINUM YAEIbHBIM COITPOTUBICHUEM,
CTepKEHb, 3AKUMBI.
b) momsyHok, kKepaMuyecKuil WIMHAP, TPOBOJIOKA C OOJIBIIUM YAEIbHBIM COMPOTUBICHUEM,
32)KHUMBI.
B) non3yHok, KepaMUUYECKU# IMIIMHIP, TPOBOJIOKA C OOJIBIINM YACIbHBIM COIIPOTUBICHHEM
3. Kak MOXHO M3MEHSITh COMPOTHUBIIEHUE PEOCTaTa, BKIIFOUEHHOTO B LIETb?
A) U3MEHUTH UTUHY MPOBOJIOKU
b) nepenBUHYTH MOI3YHOK
B) u3meHuTs mioniaib NOnepevyHoro ceueHusl.

3anarue 3.8. Co3manue HOYHOTO CBEeTHJIbHHKA
Lenb: cnenatb cBeTOAMOIHBI HOYHUK CBOMMH PYKaMH

O6opynoBanue:

Ne HaumenoBaHue KoaunvecTBo
n/n

1 | CBeroamonsl 8

2 | 3apsnHoe ycTpoiicTBO 1

3 | [IpoBoga 3m

4 | IlpoBonoka i Kapkaca 1

5 | M3onaumonHas nenra 1
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6 | bucep 1

7 | Anmubactp 1

8 | I'opmiok /115 IBETOB 1

Xoj 3aHATHS:

1. Brenenue:

OuyeHb 4YacTo B JIETCKOM, TJle CHAT MaJICHbKUE JI€TH, HEOOXOJAMMO Ha HOYb OCTaBIIATH
HeOousbimoe ocBemenne. OObIYHO, B JTHX INENSIX HCIOJB3YIOT HACTOJIBHBIC JIaMIbl €
AJICKTPUYECKOH JIAMIIOYKOM Majioif MOIITHOCTH. A MOJKHO JIM C/IeJIaTh TAKOW CBETHJIBHUK CBOUMH
pykamu?

2. OcHOBHAS YacTh:

Jliig Toro yToOBl MPUCTYNHUTH K COOpPKE OCHOBHOM YacTW CBETHJIBHHKA, HYXHO COOpaTh
KapKac CBETWJIbHUKA U MIPUTOTOBUTH BCE HEOOXOIMMBbIe MaTtepuaibl. OCHOBAa COCTOUT M3 JIEpeBa
U TopmiKka Ui 1mBeToB. HeoOXoamMo 3akpenuTh JEPEeBO B TOPIIOK YISl IBETOB C MOMOIIBIO
anubactpa.

Pazgennts npoBoa Ha 8 paBHBIX YaCTEN HYKHOW JUIMHBI. B3STh IPOBOJHUK, 3aUUCTUTH €TO
C JBYX CTOPOH MW TOJKIIOUMIA K CBeToauomy. YToObl He OBLIO  3aMbIKaHUS, MeECTa

COEIMHEHUS U30JIMPOBATh U30JSALIMOHHON JIeHTON. Tak caenaTh Bce OCTalbHBIE U MOCTEIEHHO
CKPYTUTbH BCE€ KOHTAKThl CBETHUJIbHHKA BMECTE: IIIOC C IUIFOCOM, MHUHYC ¢ MUHYCOM. OcTajioch
TOJIBKO MOJKIIOYUTD K 3apsAHOMY YCTPOUCTBY,

DneKkTpuyecKas Mernb HOYHUKA coOpaHa. 3aKpeNnuTh BRIKIIOYATENIb B TOPIIKE C TIOMOIIBIO
KJIesl.

[IpucTynuth K 1EKOPUPOBAHUIO TOPIIKA JIUCTHSIMH.

3. I'pynmnoBas pabora: paboTa 1Mo Co3AaHUI0 CBETHIILHUKA.
4. 3aKII0YNTEIbHAS YacTh.

B Marasune camblii 1Oporoi ToOBap — 3TO TOBap OT Au3alHEpa, CAeIaHHbIA B CAUHUIHOM
ak3emInIsipe. OH OpUTHHAJICH U HEMIOBTOPUM, IOATOMY Tak IHeHUTCs. Kaxaas Takas BEIIb HECeT
YaCcTUUYKy AYIIX €¢ aBTopa. BOoT M MOe TBOpEHHE CTalI0 TAKOBBIM. Sl TOYHO 3HAIO, YTO BTOPOM
TakoW BeIIM MHE HE HaWTH. MOW CBETWJIIBHUK HECET B ceOe HE TOJIBKO MPaKTUYECKYIO
3HAYUMOCTb, HO U CITY)KUT YKPAILICHUEM.

3ansrtue 3.9. Kak nu3mepurs padory Toka?
Lenb: HAyuuThCA U3MEPATH PabOTY TOKA.

O60py,[[OBaHI/ICI J'Ia60paT0prII>i HCTOYHHUK TOKa, OJCKTPHUYCCKad JaMIla, BOJbTMCTp,
AaMIICpMETP, KIIH0Y, COCANHUTCIIbHBIC ITPOBOJAA

XoJ 3aHATHUS:
1. Bgenenue:

[Ipexx e ueM HavyaTh BHITIOIHATH pa0OTy JaBaiiTe ¢ BAMH BCIIOMHUM, YTO 3JIeKTPHUYECKH A
TOK — 3TO YNOPSAJI0YEHHOE JIBKEHUE 3apsKEHHBIX yacTull. OJTHAKO JUIsl HAC BAXKHBIM SIBJISIETCS
HE caM TOK, a €ro JeiCcTBUE, KOTOPOE XapaKTepu3yeTcs padoToM 3J1eKTPHYECKOr 0 TOKA.

JlaBaiiTe BCHOMHUM, 4TO B 00II[EM CiTydae Mol pa6oTOl MOHNMAIOT CKAIIIPHYIO
(bu3MUYECKYIO BETMUNHY, KOTOPAsi OTMIUCHIBACT IEHCTBUE CUIIBI, TPUBOJIIIEE K N3MEHEHUIO
3HAQUYEHMSI CKOPOCTU PACCMATPUBAEMOTO TeJa.
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[ToaToMy paGoTa TOKa — 3TO, TOBOPS CTPOTUM SI36IKOM (DU3UKH, paboTa IIEKTPUUIECKU
CHII, KOTOpre, HepeMGH_IaSI SapH)KeHHLIe YaCTHUIIBI, yBeJII/I‘II/IBaIOT nux CKOpOCTb, a 3HAYUT U
KUHETUYECKYIO SHEPTHUIO.

Brl 3HaeTe, uTo paboTa 1Mo mepeHoCy ACKTPHUISCKOTO 3aps/ia B JEKTPHIESCKOM TOJIe
OILICHUBACTCA HpOI/I3B€II€HI/I€M BCJIMYNHBI HepeHeCéHHOFO 3ap;1;[a Ha BCJII/I‘II/IHy HaHpH)KeHI/ISI
MEX1Yy Ha4yaJbHOW U KOHEYHON TOYKaMH MEPEHOCa:

A = AqU.

DTO COOTHOIIEHHE MOYKET OBITH MNPUMCHHUMO U IJIS1 OUCHKU pa6OTI)I TOKa. OIIHaKO OHO UMECT
HEYI0OCTBO B CBSI3U C TEM, YTO M HEHl (PUTYpUPYET epEeHECEHHBIN B JIEKTPHUUECKOM T10JIe
3apsl, K3BMEPEHHUE KOTOpOoro Tpedyer ocoObx MeTo10B. [loaToMmy ynoOHee pacniucaTh 3TOT
3apsiI, UCTIONB3YS POPMYITY CHIIBI TOKA!

A =1UAt

2. OcHOBHas 4acTh:

1. Cobepute 1enb U3 UCTOYHUKA MMUTAHMS, JIAMITBI, aMIIEpMETpa W KIIF0Ya, COCTUHUB BCE
nocnenoBarenbHo. [lapamnensHo Jamme TOAKIOYMTE  BOJBTMETp. Hauepture cxemy
AIEKTPUYECKOH LIETH.

2.13MepbTe CUly TOKa U HAIPsDKEHHUE Ha JIAaMIIOYKE. 3allUIINTe pe3ybTaThl U3MEPEHUH B
TaOIHITy C YI€TOM IMOTPEUTHOCTH.

3.BerancinuTe MOIHOCTh TOKA B JlamIie. Pe3ynbTaThl BEIYMCIICHUHN 3aHECUTE B TAOJHILY.

4.VI3mepbTe BpeMsi TOPEHHsI JIaMIIbl a BallleM OIBITE U BBIYMCIUTE pabOTy TOKa B JIaMII€.
Pesynbrarhl u3MepeHWW W BBIUMCICHUW 3aHecuTe B Tabmuiy. S5.Pacuuraiite CTOMMOCTH
AIIEKTPOIHEPIHH, H3PACXOJOBAHHOW BaMU BO BpPEMs BBIMOJIHEHUS J1TaOOPaTOPHOM pabOTHI.
6.Crenaite BbIBO
3. I'pynmoBas paboTa: npoBeaeHUE 1a00paTOPHON padOTHI
4. 3aKIIOuYMUTENIbHAS YaCTh.
TpenupoBoYHbBIE 3aJaHUS U BOITPOCHI
1.Kak MOHO BBIpa3uTh paboOTy yepe3 Takue (pru3nuecKkre BeIUUUHbI?
2.C nOMOIIbIO KaKUX MPUOOPOB MOXKHO U3MEPHUTH PabOTy, COBEPIIAEMYIO AJIEKTPUUECKUM
TOKOM?
3.PacuuTaiiTe MOIIHOCTH TOKa B AJIEKTPOABUraTElIe, UCIOIb3Ys TOKa3aHUs IPUOOPOB,
M300paxKeHHBIX HAa pUCYHKe. Kak OHA M3MEHUTCS MPH MepeMeIIeHUH TOJI3YHKa peocTara
BIpaBo?
4.3anummre GopMyIbl TSl pacdeTa MOIIHOCTH, B KOTOPbIE BXOJAT
a) cujia TOKa U COMPOTHUBIICHUE; O)HANPSIKEHUE U COTIPOTUBIICHUE.

3ansaTue 3.10. Kak usmMepuTh MOIIHOCTDH TOKA?

Llens: onpenenuTb MOIIHOCTD 3JIEKTPUUECKOH JIAMIIOUKH

OO6opynoBaHMe: HMCTOYHUK TOKAa, MYNbTUIATYMK, COEJUHMUTENbHBIE TIPOBOJA, JIBE
JIAMIIOYKH Pa3IMYHON MOIIHOCTH, PE3UCTOP, KIIFOU.

Pabota BeInosHseTCs Mpu oMo 1udposoii taboparopun RELEON.

XO0JI 3aHATHS:
1. Bsenenue:
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MomHocTsio P Ha3biBaeTcs paboTa, coBepiiaeMasi B €IMHUIy BpeMeHu: uMeeM A = Pt.
Enuanma u3mMepeHus: MOIHOCTH — BaTT. MOIIHOCTh 3JIEKTPHYECKOTO TOKa, MOJ00HO paboTe,
MOXKET OBITb BBIp@KEHA YEpPe3 CONPOTHUBICHHE. OJEKTPHUUYECKAash MOIIHOCTb H3MEpseTCs
CIeUUANTbHBIM IPUOOPOM — BaTTMeTpoM. [Ipu ero oTCyTCTBUM MOIIHOCTH MOKHO OIPEAEIUTH C
MOMOIIIBI0 aMIlepMeTpa H BOJBTMETPA, H3MEPUB MOTPEOSAEMBIH TOK U MPUIIOKEHHOE
HaNpsDKEHHE, a 3aTeM IIePEMHOKUB TIOKA3aHUSI.

2. OcHOBHas 4acTh:

1. U3yunte MeToIMUecKue peKOMEHIANNH, TOATOTOBETE (POPMY OTUETA.

2. Cobepure cxemy.

3. Tlogximtounte MyIbTHAATYMK K HOYTOYKY B COOTBETCTBUH C PYKOBOJCTBOM
MOJIb30BaTeENs MporpaMmmHoro odecrieuenust «L{udpposas maboparopus». Bkimounte mporpamMmmy
mmepenuit «l{udposast madoparopusi».

4. 3amkauTe K1r04 Ha 0,5-1 MUHYTY, 3aTe€M pa30OMKHHTE KIt04. BHECHTE TaHHBIE TaTYUKOB
TOKa ¥ HAIPsDKCHUS, 3HAYCHHE BPEMEHU U3MEPEHHS B TaOJIHILy

5. BemonnauTe pacuétel no popmynam (1) u (3), onpeaenus padboTy U MOITHOCTH TOKA.

6. 3aMeHHUTe TIEPBYIO JIAMIIOUKY Ha BTOPYIO, a 3aT€M Ha PE3UCTOP

3. ['pynnoBast paboTa: BeINOJIHEHUE J1a00PATOPHON PabOTHI.

4, 3aKIIOYNTEIbHAS YacTh.

Ota mabopaTopHasi paboTa HOCHUT B OCHOBHOM JIEMOHCTPAITMOHHBIM XapakKTep: YTOOBI
MMOKa3aTh, KaK BBITJISIAT YICKTPUUYCCKUE TIEMH, KaKk OHU PabOTArOT, KaK MPOBOJIATCS H3MEPCHUS.
HMeHHO MOATOMY aMITepMeTp, BOJBTMETP, KITFOY M COSTMHUTEIIBHBIE IPOBOJIA BRITIISIIAT TaK.

B peanbHBIX AJIEKTpHUUECKUX CXEMax OHM BBITJISIISAT HAMHOTO KommnakTHee. Jljis ymoOcTBa
HCIIOJIb30BAHUS aMIIEPMETP M BOJIBTMETP OOBEIUHSIOT B OJTHO YCTPOHUCTBO — MyabTUMETp. OH
MO3BOJIIET U3MEPUTH CPa3y HECKOJIHKO XapaKTEPUCTHK ydacTKa LEMH B Pa3IMYHBIX JHaIla30HaX
3HaueHuU. [Ipr 3TOM CyTh COCTaBIICHHUS IETH M CXeMa TOJKIIOYCHHS MPUOOPOB HE MEHSETCS:
JUTSI U3MEPEHUS CUITBI TOKA MYJIBTUMETP HY)KHO TIOJIKJIFOYATh MOCIIEI0OBATEIBHO, I U3MEPEHUS
HaIpsDKEHUS — TMapajijIeNIbHO, COOI0/Iast TOJISIPHOCTb.

UtoObl 100aBHUTH OOJBINE MPAKTUYECKOH 3HAYMMOCTH K pe3ysibTaraMm JabopaTopHOM
paboThI, TPOBEIEM TOTIOJHUTEIBHBIC PACUETHI.

MbI noJiydrJii MOUTHOCTh TOKa B jamie 1,6 BT. Ho Henb3s cka3aTh, 4TO 3TO MOIIHOCTD
namribl. [Tog MOIHOCTRIO TPHOOpPa 0OBIYHO TTOHMMAIOT €r0 HOMHUHAJIBHYK MOIIHOCTH, TO €CTh
MOIITHOCTh NPH HOMHHAJIBHOM HamnpspKeHWU. JlaBaiiTe y3HaeM HOMHHAJIBHYIO MOITHOCTH 3TOH
JIAMIIBI.

Mo:xHO ObUTO OBbI TOJOOPATh TAKOW MCTOYHHK TOKA, IIPU KOTOPOM HANpPsDKCHHE Ha JIaMIIe
ObUT0 OBl paBHO HOMHHANIBLHOMY (4,8 B). OT0 ObUT OBl SKCIEPUMEHTANBHBIA MyTh. A MOKHO
TEOPETUYCCKH BBIYMCIIUTH 3TO 3HAYCHUE.

3ansrtue 3.11. YcTpoiicTBO 3JIEKTPOCYETYHKA
Iens:
- [To3HAKOMHUTBCS C YCTPONUCTBOM M MPUHIIMIIOM PaOOThI DTEKTPUUECKOTO CUETUHKA;
- Hayuutbcs paccuuThiBaTh paboTy IIEKTPUIECKOTO TOKA U €€ CTOMMOCTE;
- CaenaTh BBIBOJ 00 SKOHOMHOM PAacX0JI0BaHUH JJIEKTPOIHEPTUU.

Ob6opynoBaHue: MyJIbTUMEANA POEKTOP, KOMITBIOTED, TPOCIUPYIOIINNA IKpPaH,
KapTOUYKH C 3aJJaHMEM Ha COOTBETCTBUE,

IUTAKAThI - AITOPUTMBI OTBETOB O (pr3HuecKkoM mpudbope u GU3NIECKOil BeTHUNHE,
KapTOUKH C MPAaKTUYECKUMHU 331aHUSIMH,

TEXHUYECKHUE MacrnopTa npruoopos.,
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aMIIepMETP, BOJBTMETP, KIH0Y, HCTOYHUK TOKA, SJEKTpUUECKas JIAMIIOUKa, COCTUHUTEIbHBIC
IIpOBOJIA.

XoJ 3aHATHS:
1. Beenenue:
MeI Bce sIBJISIEMCSI aKTUBHBIMU MTOTPEOUTEISIMU AJIEKTPOIHEpTrun. B Hammx qomax,
ITKOJIaxX, O(hrcaxX MOSBISIETCS BCE OOJIBIIEE KOTMYSCTBO PA3IUYHBIX JIEKTPUICCKUX TPHOOPOB —
paboTaIOT TEJIIEBU30PBI U KOMIBIOTEPHI, 3aKUTIAIOT YaHHUKH, TPEIOTCS (DEHBI, IEKTPOTUIUTHI U

000TpeBaTeNH, CBETAT JIAMIIHI. . .
N wmbl mopoit nmaxe He 3agymbiBaemcs — CKOJIBKO CTOUT HAII KOM®OPT
NCIIOJIB3OBAHUA DJIEKTPUYECKUX ITPUBOPOB.

2. OcHOBHas 4acCTh:

Jis o icyeTa moTpeOICHHOM 3JIEKTPOIHEPTHH MPUMEHSIOT JIEKTPOCUYETIUKH, KOTOPBIC
YCTaHABIIMBAIOTCS HA MIUTKE JIJIS KaXI0W KBapTHPHL. [IMCK cUueTYrKa BpaIlaeTcs: TOJIbKO TOT/Ia,
KOT/Ia BKJIFOUEH XOTs ObI OJTUH IMOTPEOUTEIb dIeKTpo3Heprur. CKOpPOCTh BpallleHUs JHCKA
3aBUCHT OT ITOJTHOH MONTHOCTH BKJIIOYCHHBIX ITOTPEOUTEIICH.

CueTyHK /1IeKTPUHYEeCKOU 3HEePIrUuH

@

.

&

Puc.1

[Tpubopsl, HEOOX0AUMBIE ISl U3MEPEHUs PabOTHI TOKA B LIETIH. DTO aMIEPMETP, BOJIBTMETP U
Yachl.

(Puc.1 - mpoekuus Ha skpane) Ha mpaktuke paboTy Toka U3MEpPSIOT CelMaIbHBIMU TprOopaMu
— cyeTunkaMu. B ero ycrpoiicTBe coueTaroTcsi Tpu Ha3BaHHBIX Bblllle Mpubopa.

Enqununbl paboTel, MpUMEHsIEMON Ha MPAKTUKE:

(Yuamumecs nenaroT 3amuch B TETPAILX)

A=Pt
1 JIix=1 Br*c

9Ty CANHUIY pa6OTBI Hey,HO6HO HCIIOJIb30BATh HA IIPAKTHUKE, TaK KaK B HOTpe6I/ITeJIHX
QJICKTPOSHEPIUH TOK COBCPIIACT pa60Ty B TCUCHHUC NJIMTCIbHOI'O BPCMCHU. B 6bITOBBIX
HpI/I60an — HECKOJIbKO 49acoB. 1 pacyeT H3paCXOHOBaHHOﬁ OJICKTPOOHCPIUU ITPOU3BOAUTCH 34
MCCAII. HO3TOMy IIPpU BBIYUCIICHUN pa6OTbI TOKa BO BEX ClIydasaX NPpUXOAUTCA MEPEBOAUTH 5THU
OTPE3KHU BPEMCHU B CCKYH/IbI, UYTO YCJIOKHAICT PACUCTHI. HOBTOMy Ha IMPAKTHUKE BPEM:L yz[06Hee
BbIpaKaTh B Hacax, a pa60Ty B KWJIOBATT-4acax.

(yan_II/ICCH JCJIar0T 3alliMCh B TeTpaI[HX)

1 Br*u =3600 Tx
1 kB1*4 = 1000 Br*y =
3600 000 Tx

Hcropunyeckas cnpaBka
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(Coobmienue yqamerocsi) B cBoe Bpemsi B KauecTBE €IMHUIIBI MOITHOCTH J[K. YaTT mpe oKt

TaKyr0 CAMHUIY, KaK«JIoIaJguHas CHujia. Ota CANMHUIA U3MCPCHUA JOXKUIIA 1O HAIUX I[Hef/'l. Ho

B Anruinu B 1882 r. bpuTtaHckas accouuanus HHXEHEPOB peliunia npucBouTsb uMs [x. Yarra
eauHule MolHocTH. Teneps ums Jlxeiimca Yarra

MO>KHO IIPOYECTh Ha JIt000H 3IEKTPUUYECKOH JIaMIIOUKE.

370 OB MEPBHII B UCTOPHH TEXHUKH CIy4aid IPUCBOCHUSI COOCTBEHHOTO UMEHH EAMHUIIC
H3MEpPEHUSI.

C aTOro ciaydast U Hayajlach TPAIULUS IPUCBOEHUSI COOCTBEHHBIX UMEH €IMHULIAM U3MEPEHMUS.
3. I'pynmoBast pabora:

IIpakTnueckas padora

JUis rpynn Ne 1-2 kapTO4KH ¢ yKazaHueM K paboTe.

Tema: U3mepenne padoTsbl 1 MOIHOCTH YJIEKTPUYECKOT0 TOKA.

Hens - HayunThes onpeaensiTe MOLHOCTD U pabOTy TOKa B JaMIle, UCIIOJIb3Ys aMIIEpMETD,
BOJILTMCTP U 4acChl.

[Ipubopsl 1 MaTepHalibl: aMIIEpMETP, BOJBTMETP, KIH0Y, HCTOUHUK TOKA, dJIEKTpUUYECKas
JIAMTIOYKa, COCTUHUTEIILHBICTIPOBOIA.

VYkazanus Kk padoTe:

CoOpatp AIIEKTPUYECKYIO TIETIh IO CXeMeE:

\ ®

W3Meputh cHTy TOKA B [IENH U HANIPSDKEHUE HA YYaCTKE ICTIH.
Boeruuciauts padoty 3a 10 ¢ 1 MOIITHOCTH TOKa MO (hopMyIaMm.
[TosrydeHHbIC JAHHBIC 3aHECTH B TAOJIHILY.

Cuna Hanpsioxenue Mo1HOCTh Bpewms PaboTa Toka
TOKa U TOKa t A=Pt

I B P=UI c JIx

A Bt

Jlnsa rpynn Ne 3-4 kapTo4ku ¢ ykazaHueM K paboTe.

Tema: Ilacopr 3s1ekTpHYeckoro npudopa. U3mepenne padboTsl 1 MOIHOCTH
3J1eKTPHUYECKOr0 TOKA.

Iesb — Hay4UTHCS TOJIB30BATHCS MACTIOPTOM JIEKTPHUUECKOTo Mpubopa, OnpeaesTh
MOIITHOCTh OBITOBBIX AIEKTPOIIPUOOPOB; ONPENENIATh PadOTy, COBEPIIAEMYIO TOKOM 3THX
OBITOBBIX JIEKTPOIPHOOPOB.

[TpuGops! 1 MaTepuanbl: TEXHUYECKUH TacopT Npruodopa, yackl.

VYkazanus K pabore:

W3yuute nacopTHbIE JaHHbIE MIPEUIOKEHHBIX BaM 3JIEKTPUUYECKUX TPUOOPOB, BHIMUIINTE UX
MOII[HOCTb.

Omnpenenurte paboTy, COBEPIIEHHYIO TOKOM B 3THX npubopax 3a 10 yacos.
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[TosrydeHHbIE JAHHBIE 3aHECUTE B TAOJIHILY.

Hazpanwue snexrponpudopa MoHoCTb Bpewms PaboTa, coBepuieHHas To
npubopa neicTBus A=Pt
P t JIx
Bt C

Paccuuraiite paﬁoTy JIEKTPUIECCKOI'0 TOKA.

Croumocts 1 kB1r*4 sanexkrposnepruu - 1,74 pyo/(kBr*u).
BbruncnuTh CTOUMOCTD 371eKTpruyecKkoi aHepruu 3a 30 aHel.
Pemenue: (Yyamuecs AenaroT 3auch B TETPALSX)
PaccuuTtaeM paboTy 3JIEKTPUYECKOTO TOKA.

A= 3440 kB1*y - 3302 kB1*u = 138 kB1*u

PacunraeM cTOMMOCTB DJIEKTPUUYECKONU dJHEPTHH.

Croumocts = A * Tapud

Croumocts = 138 kBt* u * 1,74 py6/kB1*u = 240,12 py6

4. 3aKIrounTeNbHAS YacTh.

YuutriBas HEBEPOATHOC KOJIMIECTBO BJ'IeKTpOHpI/I60pOB, KOTOPBIC HABOAHUJIM HAlllU JOMa,
pacxo/ibl Ha 3JIEKTPOIHEPTUIO BO3PACTAIOT CTPEMUTENBHO. Tak jke pacTeT KOJIMYECTBO COBETOB O
TOM, KaK IKOHOMHTbH JIEKTPOIHEPIruI0, HO, ECTECTBEHHO, 0e3 yiiep0a 111 COOCTBEHHOTO
KomdoprTa.

CrapaiiTech MOKynaTh OBITOBBIC IPHOOPHI C KJIACCOM DHEPTOTIOTPEOICHHS «A» W «A+».
Taiimepbl U JaTYNKH, BCTPOEHHBIE B AJIEKTPONPUOOPHI, TOMOTYT 3a0bIBUMBBIM X035I€BaM U
BOBpEMS MX OTKJIIOYAT.

Bcé mpocto. HeMHOT0o OpraHnn30BaHHOCTH U CUETa 3a AJIEKTPOIHEPTHIO MEPECTaHYT
YIUBISATH CBOCH 0€3rpaHUYHOCTHIO.

BoiBojbl: [To3HaKOMIIIMCEH € MPUHIUIIOM PabOTHI JEKTPUUECKOTo cueTynka. Hayunnucey
paccuuThIBaTh pabOTy AIIEKTPUYECKOTO TOKA U €€ CTOMMOCTh. Y O€IUITUCH B TOM, YTO
HE0OX0IMMO 3KOHOMHO PAacX0JI0BaTh 3JEKTPOIHEpruto. OCHOBHbBIE MOHATHUS HA
ypOKe: AJIEKTPOOBITOBBIE MPUOOPHI, AIEKTPOCUETUYNK, CUCTEMHBIE U BHECUCTEMHBIEC €TUHUIIbI
U3MEpEeHUs IIEKTPOIHEPTUH.

3ansarue 3.12. CKoJbKO CTOHUT 3JIEKTPUUYECTBO? (IpaKkTHUYECKasa padoTa)

ens: HaAy4UTh pacCUMTHIBATH CTOMMOCTH OJJIEKTPOIHEPTHH, CO3/1aTh YCIOBHUS JUISA
dbopMUpoOBaHMs TEPBOHAYATIBHBIX YMEHUH MPAaBUIBHOM SKCILTyaTalluu SIIEKTPONPUOOpPOB U
3HAHUS PABUJI TEXHUKH 0€30TaCHOCTH MPH UX UCITOJIh30BAHHH.

O6opynoBaHue: HOyTOYKH € TIOJKITIOYSHUEM K CETH UHTEPHET

XoJ 3aHATHUS:
1. Bgenenue:
B Hamux kBapTupax, 1oMax, IMIKOJE TOABISETCS BCE OOJbIIee KOJIUYECTBO PA3IUUHBIX
ANEKTPUIECKUX MTPHUOOPOB — pabOTAIOT TENEBU30PBI U KOMIBIOTEPHI, 3aKUIAIOT YAHUKH,
rperoTcs (heHbl, AMEKTPOIUIUTHI U 000TPEBATENN, CBETAT JIAMIIHI. . .

W me1 nopoit naxe He 3anxymbiBaeMcsi — CKOJIBKO CTOUT HAII KOM®OPT
HNCITIOJIb30BAHUSA SJIEKTPUYECKHUX ITPUBOPOB.

Kak xe B AOMAITHUX YCJIOBUAX PACCIUTATD CTOUMOCTD 3.]'IeKTp03Hepl"l/Il/I?
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2. OcHOBHas 4acTh:
Pacuer pacxoga u CTOMMOCTH NOTPeOI€HHOM JIEKTPOIHEPTUH.
e Cnoco0 onpenesieHnsl pacxoaa ¥ CTOMMOCTH 3JIeKTPUYeCKOH Hepruu (1o

CYETUHKY).
Jlist mocueTa 3IIeKTPOIHEPT U B IOMAITHHUX YCJIOBHSIX HY)KHO 3HATh NIOKAa3aHUS CUETINKA
AJIEKTPOIHEPTUHU U €€ Tapuao.
BbiBoa: UToObI onpeieiuTh CTOUMOCTD IEKTPOIHEPTHH 33 MECSII IO CUETUUKY, HYKHO
onpeoenums mexywue u npeovloyujue NOKA3aHUsl CHEMYUKA, HAUMU KOIUYECmE0
INEKMPULECKOU IHepeUl (8bluecmb ¢ meKywe20 npedvloyujee NoKazanue). Y MHoxcums mapug
HA pazHuyy NOKas3anuil u Haumu cmoumocms snekmposuepeuu. (C=A* Tapud)
JlaHHBIH c0c00 MBI IPUMEHSIEM, UCII0JIB3YSl KBUTAHIIMU HA OMJIATY JIEKTPOIHEPTHH.
Hugopmayusa k ceedenuro:
Tapudsbl Ha FIEKTPOIHEPTHIO JJIS1 HACETICHHUS:

OaHoCcTABOYHBIN Tapu( HA IJIeKTPOIHEPIUIO 2.58 py63al kBr.u

Tapud Ha 3JeKTpoIHePruI0, 1M depeHnnpOBAHHBIN 110 IBYM 30HAM CYTOK
nHEeBHas 30Ha (¢ 7 10 23 wacoB) 2.63 py0O3a 1l kBT.u
HOYHas 30HA (¢ 23 1o 7 wacoB) 1.31 py63al xkBr.u

Tapud Ha 3JeKTPoIHePruI0, 1M depeHInNpPOBAHHBIN 110 TPEM 30HAM CYTOK
nukoBast 30Ha (¢ 7 1o 10 m ¢ 17 mo 21 waca) 2.65 py63a 1 kBt.u
noynukoBas 30Ha (¢ 10 mo 17 uc 21 no 23 2.58

4acoB) pyo0 3a 1 kBT.4
HOYHas 30Ha (¢ 23 10 7 wacoB) 1.31 py63al xkBr.u

Ilpumeuanus:

1 kBr=1000 BT,

1 xB1*4 =1000 B1*u;

1 kB1=50 samnouexk*20BT nnu 1 kBr=100B1*10 4

IIpumep pacuera CTOMMOCTH MOTPEOJIEHHOM JIEKTPOIHEPIrUM.

Nmeercs anextpuueckas gammna MorHocteio 100 Br. ExxenneBHO 1ammia roput B KOPUAOpPE B
TeyeHue 6 yacoB. PaccuntaTh CTOMMOCTD 3NIEKTpOdHEpruu 3a oauH Mmecsll (30 qHeit) mpu tapude
3,32 py6unis 3a 1 kBr*u.

ano: Dopmyna Pewenue
A =P*t. A =100 B1*180 y =18 000 Br*u = 18 kBT*u.
W =100 Br Croumocts = 3,32 py6/(kB1*4)*18 kB1*4y =59.76
t=6u*30=180u C=A* Tapud pYyo.
Tapud = 3,32
py6/kBT/u
Croumocts C - ?

Omegem: A = 18 kB1*u4, croumocts = 59.76 py0.

3. I'pynmosas paboTa:
Paccuntarh cTOMMOCTH TOTPEOIAEMOI ANEKTPOIHEPTUU TIO IOMAITHUM KBUTAHITUSIM.
4. 3aKIIOUYUTENLHAS YaCTh.
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HecMoTpst Ha TO, YTO CTOUMOCTH JIEKTPOIHEPTUU, U3PACX0I0BAaHHON Ha oHYy 100-
BaTHYIO JIAMITOYKY HE OYCHb BEJIMKA, B MacIITabaXx COBPEMEHHOM KBapTHPHI 32 MECSII] MOKET
HabexXaTh COMMIHAS CyMMA.

Hcnosb30BaHue 3HepProcéeperaluux TeXHOJ0ruii B ObITY.
IIyT 3KOHOMHHM 3JIEKTPOIHEPrUH:
IIpu ucnoab30BaHUM OCBElIEHHUs B i0Me:
o BKIIIOYAWTE CBET B TOM CIIy4ae, €CIIU Bbl B HEM HYXK/IAETECh;
0 UCHOJB3YHTE JAMIIOYKH Pa3IMYHON MOIIHOCTH B 3aBHCHUMOCTH OT TIOTPEOHOCTH;
o TIpH MOKpACKe MOMENIECHUH NCTIONB3YHTE CBETIIbIE TOHA KPACOK (CBETIAsk CTCHA
oTpaxkaeT moutu §5% MaJaroIIero CBETa);
OTJaiTe IpeAnoYTeHNE MOKYIKE SHEProcOeperanx JaMnoyek;
Yare MpoTUPaNnTe JTAMIIOYKH U TIAQOHBI (TIPU UX 3arpsi3HEHUN OCBEIICHHOCTH B
KBapTUpe MOXeET CHU3UThbea Ha 10-15%).
IIpu ucnob30BaHUM TeJIeBU30Pa, KOMIIBIOTEpAa:
e BKJIIOYANTE TENEBU30P, KOMITBIOTEDP TOIBKO KOTJ]a CMOTPHUTE €ro MM paboTaeTe Ha HEM;
e ammapatypy, paboTaromyio B pexxume «Stand-by» (1exKypHOM pexuMe), CleayeT
MOJTHOCTBIO OTKJIFOUATh HA HOYb U IPU OTCYTCTBHU WIEHOB CEMBH J0Ma
Ipu ucnob30BaHUM X0JI0AUILHUKA
e HE OTKPBIBATE JBEPIY XOJIOAUIbHUKA 0€3 HEOOXOUMMOCTH;
e HE KJIaJUTE B XOJOAWIHHUK TEIUIbIC, & TeM 00Jiee TOpsiIne PO TyKTHI,
e  yCTaHABJIMBAWTE XOJOIMILHUK TOJAJIBIIE OT HArPEeBaTEILHBIX MPHOOPOB U OT
BO3JICHCTBUS MPAMBIX COTHEYHBIX JTyUECH;
e TEPHOAMYECKH YIAIINUTE IMBUTb C 0OPATHOM CTOPOHBI XOJIOIMIBFHHKA,
e MPOBEPSITE, HACKOJILKO TUIOTHO 3aKPHIBAIOTCS ABEPU XOJIOIUIbHHKA;
e He 3a0bIBaliTe BHIKIIFOYUTH XOJIOJUIBHUK, KOTJIa HA HECKOJIBKO JTHEH MOKHUIaeTe
KBapTUpy.
IIpu ¥cnoIb30BaHUU CTHPAJILHOW MAIIMHBI
e COPTHpYWTE 0Ky MO YPOBHIO 3arpsi3HEHUS U BbIOHpaiiTe 60siee KOPOTKYIO IPOrpaMmy
CTUPKH, pe3yJabTaT KOTOPOH BaC YCTPaUBAET;

e HACTpaMBaiTe CTUPAILHYIO MAIIMHY HA KaK MOXHO MEHBIIIYIO TeMIepaTypy (Ha CTUPKY
nipu temrieparype 90°C Tpatutcs B Tpu pas3a OoJiblile S3HEPTUU, YeM Ha CTUPKY IPU TeMIiepaType
40°C);

e HCIIOJIb3YHTE PEXKUM CYIIKH TOJIBKO MPU HEOOXOIUMOCTH;

e CTUpaiiTe MpH MOJHOM 3arpy3Ke (CTHpKa P HETOJIHOM 3arpy3ke o0oiinercs BaM B
00JIbIIIee KOJTMYECTBO BOJIbI, MOIOIIHUX CPEJICTB U SHEPTHH).

IIpu ucoIB30BAHUH YTIOTA

Hcnonb3yiiTe yTIOTH C TEPMOPETYIATOPOM

IIpu ucno1b30BaHNHU MbLIECOCA

3anoHeHHbIN Ha IBE TPETU MEIIOK AJisi cOOpa MbUTH YBETMYHUBAET PACX0]l SHEPT UU

Dxonommuoe ucnonviosamiue IJIEKMPOIHEPCUU NO360]1UM COKpAmumbs 00bEMBI
UCNONb306AHUA DHEpceMUUECKUX peCypCco6 U CHU3UNb 6bl6p0€bl 6p€0Hblx eeuiecms 6
ammocghepy, cOXpaHums YuUCmMomy 8000EMO8.

3ansaTue 3.13.-3.14.IloroBopum o0 JaMno4ke (Co31aHHe NMPe3eHTAMI)

Ieab: 1eneHanpaBIeHHO HCKaTh W MCIOJb30BaTh HMH(POPMALMOHHBIE PECYPCHI,
HE0O0XO0AMMBIE JJIS pelIeHus] yueOHbIX U MPaKTHUECKUX 3ajay, ¢ noMolnbto cpeacts MKT

O6opynoBaHue: HOyTOYKH € TIOJKITIOYCHUEM K CETH UHTEPHET

XO0JI 3aHATH:
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1. BBenenue: ceromHs Hame 3aHATHE TOCBSIIEHA CO3JAHUIO  TPYNIOBOU

Mpe3eHTAH 00 AIEKTPUIECKOHN JIAMIIOUKE.

2. OcHOBHas 4acTh:
Pebsita pa3OuBaroTCs Ha TPYNIBI, KAXKJI0W U3 KOTOPBIX JIAeTCs 3aJaHue:

BBIOOD HA3BaHMS,

MOCTAHOBKA IIEJIN;

OTIpeieNieHuE 3a/1a4;

AKTyaJIbHOCT;

TUTaH TIPE3CHTAIHH.
[Tocne o6cyXaeHNsT IPUHUMAETCS KOJUIEKTUBHOE PEIICHHE M0 JAHHBIM 33 JaHHSIM.

3. I'pynnosas paboTa:
e Kaxnmas rpyrmia moyrydaeT 3aaHue OTBICKATh B CETH HHTEPHET HY)KHYIO HH(POPMAITHIO;
e ['pynma oopMIiIsieT CBOIO 4acTh MPE3EHTAIINY;
e 3areM BCe YacTH COEAMHSIOTCS B OJHY MPE3CHTAIIHIO.

4. 3aKIroYuTeNbHAS YacTh.
[IpencraBnenne npe3eHTaMK (Kakasi TPyIIa MpeACTaBIsieT CBOIO YacTh);
OO6cyxIeHre: YTO MOTYIHIIOCh, a YTO TpeOyeT JOpabOTKH.

3ausTue 3.15. DxcnepumeHThI 110 3ak0Hy /oy - Jlenna
Hem): BBIIBUTH KOJIMYECTBO TCIJIOTBI, KOTOPOE€ BBIACIACTCA IIPU IMPOXOKICHUU
AIIEKTPUYECKOTO TOKa

OOopymoBaHue:  MCTOYHUK  TOKA,  MYJIBTUAATYMK,  KAJIOPHUMETP  C KPBIIIKOH,
COCIIMHUTENBHBIC TIPOBO/IA, KITIOY, IIITATHB, HATPEBATEb, EMKOCTb C BOJIOM.
PaboTa BemmonHsercs nmpu nomoiu 1udposoit madoparopuu RELEON.

X0 3aHsITHS:

1. Beenenue:

[IpoxokaeHne >IEeKTPUYECKOro TOKa 4Yepe3 IMPOBOJHHUK, BCErAa COIMPOBOXKAAETCS
BBIJICTICHUEM TEIUIOThl. BriepBble AaHHBIN 3ak0H ObUT CHOPMYIUPOBAH AHIIMUCKUM (PU3UKOM
Jlxelimcom JIxoyneM, U BIOCIEACTBUM OB IOBTOPHO J0Ka3aH KCIEPUMEHTAIbHBIM CIIOCOO0M
pycckuM pusukom Omusiem JIeHmem.

2. OcHoBHasg 4acth: Ilo 3akony JIxoynss — JleHma, KOJHMYECTBO TEILIOTHI,
BBIJIEUBINEECS 32 BpeMs t, onpesensercs 1o gopmyne: Q = 12 Rt.
3akoH J[xoyns — JleHIia MOKHO TPOBEPUTH MYTEM SKCIIEPUMEHTAIBHBIX HM3MEPEHUI:

MIOMECTUB B KAJIOPUMETP C BOJO B HArpeBaTellb C M3BECTHBIM COMPOTHUBICHUEM U MPOIYCTHB
Yyepe3 Hero TOK YCTAHOBJICHHOW CHJIbI Ha MPOTSKEHHWU HW3BECTHOrO BpeMeHH. KoinuecTBo
BBIJICIIIEMOTO TerIa onpeneisiercs mo gopmyne: Q = cm(T2 — Ti)

rze: ¢ — yjaenbHas TeII0EMKOCTh BOJIBI; T — Macca Bobl; T1 — HavanbHas Temreparypa; To
— KOHEYHasl TeMIiepaTypa.

3. I'pynmoBas pabora:

1. Ilpoananu3upyiTe METOIMUYECKUE PEKOMEH IAIMHU, TIOATOTOBBTE (hOpMy OTUETA.

2. Colepure 11eTIb

3. Tloaximouynte MYyJIbTHAATYMK K HOYTOYKY B COOTBETCTBUH C PYKOBOJICTBOM
moJik30BaTenss  mporpamMmmHoro  obecneuenus  «lludposas  nmaGopartopus».  Bximounrte
CeNUANBbHYIO porpammy usmepenuit «ludposas mabopaTopus».

4. Bo BHyTpeHHHH cTakaH Kaiopumerpa Haiedte 0,1 kr Boael. B Bomy morpysure
HarpeBartesb, KaJOPHUMETP CBEPXY HAKPOWTE KPBIIIKOW W3 TEIJIOW30JMPYIONIEro Marepuaa.
[Ipocnenure, 4TOOBI HArpeBATENb OBLT IIETUKOM MOTPY)KEH B BOJTY.

5. [orpy3ute TemrepaTypHbIii 30H B K&JJOPUMETP, 3aKPEIUTE €ro0 B TAKOM TOJI0KCHUHU Ha
JIaNKe MTaTUBa, ¥ IPUCOCTUHHUTE €T0 K MYJIbTHIATUUKY TEMIICPATYPHBIH 30H/I.
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6. [IpoBenuTe 3amepbl HaUaIbHOM TeMnepaTypbl Boabl T1.

7. 3amkHuTe Kitou. Ilo naTunky Toka onpenesnnTe ToK, IPOTEKAIOUIUI Yyepe3 HarpeBarTesb.
B Tedenun natu MUHYT GUKCUPYHTE TEMIIEpaTypy BOAbl. Pa30MKHUTE KITIOY.

8. Ilo ¢gopmyne mpoBeauTe pacdyEThl 3HAYCHWH Temmeparyp T2, 10 KOTOPBIX TOJDKHA
HarpeBaThCsa BoJa B Kajmopumerpe 3a 1, 2, 3, 4 u 5 munyr. [lonydeHHble NaHHbIE BHECUTE B
Ta0IUILy

9. CpaBHuTE pacyeTHbIe 3HaUeHUs T2 ¢ NOJyd4eHHBIMU SKCIEPUMEHTAIbHO 3HAYECHUSIMU.

10. Ompenenure 3HaueHuss Qi m Q2 mo ¢opMmynam , HCIONB3ySd 3HAYCHUS TOKA H
TeMIepaTypbl U3 COOTBETCTBYIOIINX IPa()KOB MpOrpaMMEbl. Pe3ynbTaTel BHECUTE B TAOIHILY

4. 3aKIIIOYUTENbHAS YacTb.

1. Jaiite ompeneneHue NOHATUIO «yAEJIbHAs TEIUIOEMKOCTb», KaKHUM 00pa3om
MIPEJICTaBISIETCS] BO3MOXHBIM HU3MEPUTh MOKA3aTeNN TETIOTHI?

2. OObsgcHHUTE BO3MOXHYIO PpaHHUIy PACUETHOTO U OSKCIEPUMEHTAIBHOTO 3HAYEHHM
TEeMIIeparyp.

3. OObsAcHUTE W3MEHEHHE pa3HUIIBI MEXAYy 3HAYEHUSIMU TEIUIOT, IOJyY€HHBIMH IIO

dhopmynam

3anstue 3.16. HarpeBarejibHbIe IpUOOPHI B 10Me
Lenb: MO3HAKOMUTH C HArpeBaTEIbHBIMU PUOOPAMHU B IOME

O6opynoBaHue: MyJIbTUMEIUINHBINA SKpaH

X0 3aHsATUS:
1. BBenenue:
OTraaaiire 3arajgku

1. K nanpHuM cenam, ropojam
Kto naer no npoBogam?
CaeTiioe Benu4uecTBO!

I70... (3MEKTPUIECTBO)

2. [Ipoiiaych cierka ropsiaum s,
W rmankoii craHeT npoCThIHS.
Mory nonpaBuUTh HEAOCIIKH
W naBectn Ha Oprokax cTpenku. (YTior)

3. U3 ropsiuero kosoana
Uepes HoC Bojuma jgbercs. (YalHuK)

4. TTonroOyiicst, MOCMOTPH-
[lonroc ceBepHblii BHYTpH!
Tam cBepkaer cHer u Jiefq,
Tam cama 3uma KuBET. (X0JI0AUIHHHK)

2. OcHOBHas 4acTh:

TemoBoe nelicTBHE TOKa MCTIOIB3YIOT B PA3IMUHBIX dJIEKTPOHATPEBATENBHBIX IPUOOpaX U
yCTaHOBKax. B JoMalrHuX YyCIOBHSX IIMPOKO MPUMEHSIOT JJIEKTPUUECKUE TIJIUTKH, YTIOTH,
YallHUKH, KUMOSATWIBHUKA. B TIPOMBINUIEHHOCTH TEIJIOBOE JEHCTBHE TOKAa HMCHOJIB3YIOT JUIsS
BBITUIABKM CIICIIUAJIBLHBIX COPTOB CTaJM MU MHOTHX JAPYTMX METaJUIOB, JUIS 3JIEKTpOCBapku. B
CEIbCKOM  XO3WCTBE C TMOMOIIBI0  OJJCKTPUUYECKOTO TOKa OOOTpPEBAlOT  TEIUIHIIHI,
KOpMO3amnapHUKU, HTHKYOaTOPHI, CyIIaT 3€pHO, MPUTOTOBIISIFOT CHIIOC.
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OcHOBHas 4acTh BCAKOTO HArPEBaTEILHOTO AIEKTPUIECKOTO MPUOOpa — HarpeBaTeIbHbIN
sneMeHT. HarpeBartesbHbIi 2JIeMEHT MpeACcTaBiseT co00i MPOBOIHUK C OONBIINM YIEIbHBIM
COIPOTHUBIIEHUEM, CIIOCOOHBIN, KPOME TOTO, BBIIEP)KUBATh, HE Pa3pylIasiCh, HATPEBAHUE JI0
BbIcOKOM Temmepatypsl (10 1000-1200 °C). Yamre Bcero Juisi M3roTOBJICHUS HarpeBaTeIbHOTO
3JIEMEHTA IPUMEHSIOT CILIaB HUKEJIA, XKelle3a, XpOMa U MapraHia, U3BECTHbIN 110]] HA3BaHUEM
HUXPOM » . YenbHoe conpoTuBieHre Huxpoma p = 1,1 (Om ¢ mm)/ M, uto mpumepHo B 70 pa3
00JIBIIIE YICIBHOTO CONMPOTUBIICHNS Meu. bosbioe yaensHoe COpOTUBICHNE HUXPOMa JaeT
BO3MO>KHOCTh M3TOTOBJISIT U3 HETO BeChMa yI0OHBIE — MaJIble TI0 pa3MepaM — HarpeBaTesIbHbIe
JJIEMEHTBHI.

B HarpesarenbHOM 25IeMEHTE POBOAHUK B BUJIE IIPOBOJIOKH MJIW JIEHTHI HAMATBIBACTCS Ha
IJJACTUHKY U3 )KapOyCTOMYMBOIO MaTepHalia: CIo/bl, KepaMuKu. Tak, Harpumep,
HarpeBaTEIbHBIM 3JIEMEHTOM B IEKTPUYECKOM YTIOTE€ CIIYKUT HUXPOMOBAs JIEHTA, OT KOTOPOU
HarpeBaeTCsl HWKHSS 4acTh yTIOTa.

Paccka3s YUuTETA 0 MpaBUJIax 0e30macHOro oﬁpameﬂnﬂ C IJICKTPUYECCTBOM.

OnacHocTh OpaXeHUsI TOKOM TpedyeT 00513aTeNbHOT0 COOMI0ACHUS MTpaBuil 0€30acHOTO
TpyZJa Mnpu padoTe ¢ AEKTPUUECKUMHU LensIMU. [[puKoCHYBIINMCH K TPOBOTHUKY, HAXOISAIIEMYCS
0JT HANIPSDKEHUEM, YeJIOBEK BKITIOYAET Ce0s B DJIEKTPUYECKYIO [IEITb.

[lepemenHsblI# TOK 60.1€e onacen, 4eM NOCTOSIHHBIN. HanpsokeHue, AelicTByroliee npu
COIIPMKOCHOBEHUH C OJTHUM IOJIFOCOM WIIH (pa30i HCTOYHMKA TOKA, HA3bIBAETCS HANPANCEHUEM
npuKkocHoeenus. B ciydae, Korza 4enoBeK OKa3bplBaeTCs BOIM3H yNaBIIEro Ha 3eMJII0 IPOBO/JIa,
HaxOJAIIErocs MO/ HalIPSDKEHUEM, BOZHUKAET OMTACHOCTh MOPAKEHUs 1IATOBbIM
HAIIPSIZKEHH EM.

HanpsixkeHue mara — 5To HanpspKEHUE MEKTY JBYMS TOYKAMH LIETTH TOKa,
HaxOJIAIIUMHUCS OJIHA OT IPYrOo¥ Ha pacCTOSHUY I11ara, Ha KOTOPBIX OJTHOBPEMEHHO CTOUT
yenoBekK. Takyro enb CO34aeT pacTeKAIUIUMKACS 10 3eMJIe OT MpoBoAa TOK. OKa3aBIIUChH B 30HE
pacTeKkaHus TOKa, YEJOBEK JIOJDKEH COSAMHUTH HOTH BMECTE U, HE CIIEIIa BBIXOAUTh U3 OTIACHOM
30HBI TaK, YTOOBI MPU MIEPEABUIKEHUHU CTYITHS OJTHOM HOTH HE BBIXOMJIA ITOJTHOCTBHIO 3a CTYITHIO
npyroi. [lpu caydaitHOM aeHuH MOYKHO KOCHYTBCS 3eMJTM PYKaMH, YeM YBEIHMYHUTh Pa3HOCTh
MTOTEHITMAJIOB M OMACHOCTh MOopaXkeHus. JIelCTBHE IIEKTPUUECKOTO TOKa Ha OPraHu3M
XapaKTEPHU3YeTCs] OCHOBHBIMH MOPAKAOIIUMU (HaKTOpaMU: ICKTPUICCKUH yiap, MPUBOISIINAN
K CyZ0pOraM, OCTaHOBKE JIBIXaHMsI M CEP/IIIa; MICKTPUIECKUE OKOTH; MEXaHHIECKOE
BO3JICHCTBHUE; OMOJIOTUUECKOE JICHCTBHUE TOKA BRIPAKAETCS B PA3ApaKCHUU U NTePEBO30YKICHUN
HEPBHOW CHCTEMBI.

Pacckas ydumeinsn 0 npasujliax OKa3anui nepeoﬁ MeOummcxoﬁ nomouiu 4eji06€eKy,
nopas’stcéHHOMYy MOKOM.

IIpu nopaxeHuM yesnoBeKa NEKTPHUUECKUM TOKOM HYKHO 0CBOOOAUTH MOCTPAIABLIETO OT
IIPOBOJIHUKA C TOKOM. B mepByto ouepenp cienyer 06ecTounTh NPOBOAHUK. ECan OTKIIIOUNTD
€ro HEBO3MOJKHO, HAaJI0 CPOYHO OTIEIMUTH OT HETO OCTPAAABILEr0, UCIOJIb3Ys CyXUe NaJIKH,
BEPEBKU U ApYyrue cpeacTBa. M0>KHO B3SITh IOCTPAAABILETO 3a OJEXKAY, €CIIU OHA CyXas U
OTCTaeT OT TeJla, He MPUKACAsICh MIPU ATOM K METAIUTMYECKUM MPeIMETaM U YacTsM Tella, He
MOKPBITBIM o/1exk1011. ITpy okazaHMM MOMOIIM HAJI0 U30JIUPOBATh Ce0sl OT «3EMJIN», BCTAB Ha
HEMPOBO/IAILYIO TOK MOACTaBKY (Cyxast 1OCKa, CyXas pe3HHOBasi 00yBb U T. I1.), U 00EpHYTbh PYKH
cyxoit Tkanbto. [locTpagaBiemy oOecriedynTh MOKON M HAOIIOAEHUE 3a MYJIBCOM U JIBIXaHHUEM.

YUTtoObI H30EKAThH MOpaKCHUA DJICKTPUICCKHUM TOKOM, HCO6XO,Z[I/IMO BCC pa60TBI C
QJICKTPUYCCKUM 060pyI[0BaHI/ICM )51 HpI/IGOpaMI/I MMPOBOAUTD MOCJIC OTKJIFOYCHUA UX OT
BHCKTqueCKOﬁ CCTH. 3JICKTp0HpI/I60pBI " 3JICKTPOMAIINHBI B IOMC, BaHHOH M Ha KYXHC —
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MOTEHIMAJIbHBIE HICTOYHUKU OMAaCHOCTH. CTOS MO AyIIEM WJIH ACpPKACh OJTHOM pyKoil 3a
BOI[OHpOBOI[HbeI KpaH, onacHo MOKPBIM NAJIbBLUEM JAKEC JOTPAruBaThbCA 10 HCUCIIPABHOI'O
BBIKJIFOUATETIS.

Pacckaz yuumeiisi 0 RO10HCUMETbHOM oelicmeuu mokd.

OpHako JeHCTBHE AIIEKTPUYECKOTO TOKA Ha YEJIOBEYECKHI OPraHu3M MOXKET OBITh HE
TOJIBKO OTPUIATCIBbHBIM, HO U INOJIOXKUTCIIbHBIM. Bo BpeMs MCAULIUHCKOT'O 06CH€I[OBaHI/I$I B
COBpeMeHHOﬁ MOJIMKIIMHUKE U IIPU ’)Kanobax MMalMCHTOB Ha CCPACHYHBIC WUJIU T'OJIOBHBIC 0o
Bpauu 00s13aTEIbHO CHUMAIOT YJIEKTPOKAPIUOTPaMMY HITH SHIE(PATOrpaMMy — CHUTHAIIBI
HEOOJIBIINX OMOIOTHUECKUX TOKOB, ITPOTCKAIOIINUX B CEPAIC UKW IT'OJIOBHOM MO3TIC. CpaBHI/IBaﬂ
(hopMy CHTHAIIOB OTMIPEETICHHOTO YU4acTKa OpraHu3Ma B 3/I0pOBOM M OOJIBHOM COCTOSTHHH, JIETKO
YCTaHOBUTH MIPUUKHY 3a00sieBaHUsl. [locpeacTBOM ANIEKTPUUECKUX pa3ApakeHU Mo3ra
(97IEKTPOIIOKOM) JIeUaT HEKOTOPBIE IICHXUYecKre 3a0oaeBanns. KparkoBpeMeHHbIE
BBICOKOBOJIBTHBIC JJICKTPUYCCKUEC paspAbl UCPE3 CCPALC ITOMOTarOT HHOrAa nNpeaoTBPaTuTh
CMEPTh NALMEHTa IIPU TSHKEIIOM HApYIIEHUH CEpIeYHOM neaTenbHoCTH. [Ipu pagukynure,
HEBPAJITUU M HEKOTOPBIX JAPYruX 3a00JIEBAHUAX MPUMEHSIOT FraJIbBaHU3ALMIO (JIeKTpodopes):
MIPUJIOKUB K MAIIMEHTY JIEKTPO/Ibl, MPOMYCKalOT Yepe3 Hero ciaadblil MOCTOSHHBIN TOK. JTO
OKa3bIBaeT 00JICYTOJSIFOITNH 2P PEKT, YIydIiaeT KpoBooOpalieHue.

3. I'pynnoBasi pabGoTta: OThICKaThb B CETH HHTEpHET Haubosee >(PPEeKTHUBHBIE U
6e30macHbIe OBITOBBIE AJIEKTPONPUOOPHI.
4. 3aKIOYUTENbHAS YacTh.

Ceityac MbI TPOBEPUM BalllM 3HAHUS O ACHCTBUM TOKA HA TEJO 4esoBeka. Eciu Bb
COTJIACHBI C YTBEPKICHHUEM, TO MMOJHUMAETE MPaBYIO PYKY, €CIIH HE COTJIACHBI — JIEBYIO.

e CMepTh YenoBeKa MOXKET HAaCTynuTh npu cuie Toka 0,1 A.

¢ TspxecTh mopakeHHsI TOKOM OJJTHAKOBA IPH JIFOOBIX COCTOSHUSX TEla YEIOBEKa.

o[ Ipu 0cBOOOXKIEHNH MTOCTPAJABIIETO TOKOM MOYXHO JOTParuBaThes 0 HEro
TOJIBIMU PYKaMHU.

e Bce snekTpuueckue mpudophl ABISIOTCS MOTEHIHMATIBHBIMI HCTOYHUKAMHU
OTIACHOCTH.

e Ou3nonornyeckoe AecTBre TOKAa IPUHOCUT TOJIBKO HEMOMPAaBUMBIM Bpes.

[IpounTtaem cioa pycckoro nosra XIX Beka fAxosa [lerpoBuya [lonoHckoro

«apcTBO HayKu HE 3HAET Mpeaena —
Bcrony cnespl ee BeUHbIX M06€],
Pa3zyma cinoBo u neno
Cuia v cBeT.»

OTH cnoBa N0 MpaBy MOKHO OTHECTH K 3aMe4aTeIbHON HAayKe — AIEKTPOJINHAMUKE,
IIOJAPUBIIEH HaM CTOJILKO OTKPBITUH, OCBETHUBILEH HAIly )KU3Hb B IIPSIMOM U IIEPEHOCHOM
CMBICIIE. A CKOJIBKO €IIE€ HE ONI03HAHHOTO BOKpYT! Kakoe moiie AesiTenbHOCTH IS BITIUBOTO
yMa, yMeJIbIX PyK U JIH0003HaTeNIbHON HaTyphl. Tak yTo 3amyckaiiTe CBOil BeUHBbIH {yMaTellb U
Brepen!!!

3ansaTue 3.17. OdopmiieHne npe3eHTanuil NPOEKTOB MO pu3nke
Ilens: moaroToBKa MPOEKTA.
LeJIEHAPABJICHHO UCKATh U UCTOJIb30BaTh MH()OPMAIIMOHHBIE PECYPCHI,
HE0O0XOAMMBIE JJIS peIIeHUs YUeOHbIX U MPAaKTHUECKUX 3aja4, ¢ momolnbto cpeacts UKT;
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® BBIGI/IpaTb, CTPOUTH U UCIIOJIB30BATh AACKBATHYIO I/IH(bOpMaI_[I/IOHHyIO MOJCJIb JJIsA
nepeaadn CBOMUX MBICTICH cpeacTBaMu €CTCCTBCHHLIX U (bOpMaHBHBIX SI3bIKOB B
COOTBCTCTBUU C YCIIOBUAMH KOMMYHUKAIINH,

¢ BBIACIATH HH(l)OpMaL[I/IOHHBIfI ACIICKT 3aJia4yu, OIICPpHUPOBATh JaHHBIMH, UCIIOJIE30BATH
MOJCJIb pCIICHUA 3a/1a4M,

* HCII0JIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH (BKJIFOUYasi BEIOOD aJ€KBAaTHBIX 3a7a4e
MHCTPYMEHTAJIbHBIX IPOIPaMMHO-aNIMapaTHBIX CPEICTB U CEPBUCOB) AJISl PELICHUS
MH(GOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX YUE€OHBIX 3a7[ay, B TOM YHCJIE: BHIYHCIICHUE,
HaNKCcaHue MHCEM, COUMHEHUH, TOKIIAI0B, pedepaToB, CO3aHUE IPE3CHTAIUN U JIp.;

* UCII0JIb30BaTh HH(POPMALUIO C YYETOM dTUYECKUX U IIPABOBBIX HOPM;
yq )

O6opynoBanue: HOYTOYKH JIJIs1 K&KIOW TPYIIbI, pab0oTaOIIeH Ha/l OJTHUM MPOEKTOM

Xog 3aHATHSA:

1. Beenenne: Ha crnemyromeM 3aHSTUM Bbl TPEACTABUTE CBOU MPOEKTHI, HaJ
KOTOPBIMH BBl pa0oOTaid B TEUEHWW OTMPEIEICHHOro BpeMeHHM. Hama 3amaga — ycTpaHUTH
HEIOYETHI.

2. OcHoOBHas 4acTh: paboTa Ha HOYTOYKaxX HaJI MPE3CHTAINEH.

3ansrtue 3.18 IIpeacraBiieHne NPoEeKTOB MO (PU3MKeE 110 TeMe «DJIEKTPHUIECTBO»
Iens:

* pa3BHUTHE MO3HABATEIILHBIX HHTEPECOB, HHTEIUICKTYAJIBLHBIX U TBOPUYCCKUX
CIIOCOOHOCTENH;

* yOeXAEHHOCTh B BO3MOKHOCTH MO3HAHUS MPUPOJIBI, B HEOOXOAUMOCTH Pa3yMHOTO
MCI0JIb30BAHUS JOCTUKEHUIM HAYKH M TEXHOJIOTHH JUTsl albHEHIIero pa3BUTHS 4YeJI0BEUECKOTO
oOuiecTBa, yBaK€HHE K TBOPIIAM HAayKH U TEXHUKH, OTHOLIEHUE K (PU3UKE KaK K DJIEMEHTY
o011e4enoBeuecKoi KyabTyphl;

* (opmMupoBaHuE [IEHHOCTHOTO OTHOIICHUS JPYT K IPYTY, K YIUTEII0, K aBTOpaM
OTKPBITHI U N300peTeHUl, K pe3yapTaTamM 00ydeHHUS;

* IPEICTABIATH B YCTHOM UM MUCbMEHHOM opMe pa3BEPHYTHIN TU1aH COOCTBEHHOM
NeSITeNIbHOCTH;

® CO6J'IIOI[aTI> HOPMBI Hy@]’[H‘IHOﬁ pc4u, periiaMCeHT B MOHOJIOI'C U NUCKYCCHUU B
COOTBCTCTBHH C KOMMYHHKaTHBHOﬁ 38)13116171;

* BBICKa3bIBaTh 1 0O0OCHOBBIBATh MHEHHUE (CYXK/IEHUE) U 3alpallliBaTh MHEHUE
napTHEpa B paMKax Juanora.

O6opynoBaHue: MyIbTUMEAUNHBINA SKPaH, KOMITBIOTEP

XoJ 3aHATHUS:
1. BBenenue: cerojHsi Bbl MpEACTaBUTE CBOM MUHU MPE3CHTALMU TIO BBHIOPAHHBIM
TEMaM.
2. OcHOBHas 4acTh:
[IpencraBnenue npe3eHTanun

3. I'pynmoBast paboTa: 00CykIeHHEe TPe3eHTAIHIA
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4. 3aKIJIIOUUTENbHAS YacTb.
Pednekcus:
- UTo MHTEPECHOr0 ¥ HOBOTO THI Y3HAJI U3 MIPE3CHTAIMNA APYruX peosT?
- Kakue nemouets! y ceOst TbI 3aMeTHI?
- Kaxk ObI TBI OTICHUTT CBOXO pabOTy Ha/I MPOECKTOM?

9 kiaacc

Tema 1BBoaHbIe 3aHATHA

3ansaTue 1.1. OpranuzannonHoe 3ansatue. becena o npaBuiax 6e3onacHocTH Ha
3aHATHAX KPYKKa
enb: - m0O3HaKOMUTH 00YYAIOIIUXCS C LEIbI0 U 331a4aMU KPYXKKa;
- o3HakoMHUTh ¢ Th npu BeInonHEeHNnN 1a00paTOPHBIX pabOT U SKCIIEPUMEHTOB.

Xog 3aHATHSA:

1. Beenenue:
[IpuBercTBHE.
[IpoBepka siBKM 00y4arOLIHXCSL.

2. OcHOBHAs 4acThb:
Hean peanu3zanum NporpamMmbi:

- pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B IIpoliecce peueHus PU3NIECKHUX 3a7ad U CaMOCTOSITEIbHOTO MPUOOPETEHNs HOBBIX 3HAHUI;

- COBEpILIEHCTBOBAHHE MOTYYEHHBIX B OCHOBHOM Kypce 3HAaHUI U YMEHHI;

- (opMupoBaHUE MPEACTABUTENCH O MOCTAHOBKE, KilaccH(UKalMii, mpUueMax U MeToJax
penieHus pU3nIeCKUX SKCIEePUMEHTOB;

- IPUMCHATL 3HAHUS I10 (1)I/I3I/IKC JJIA 0OBIACHEHHS SIBJICHUMH IIPpHUPO/JbI, CBOMCTB BCIICCTBA,
PCUICHHUA (bI/IBI/I‘IeCKI/IX 3aga4, CaMOCTOSATCIIBHOT'O HpI/IO6peTeHI/I5[ M OIICHKH HOBOH I/IH(i)OpMaI_II/II/I
(bH?)H‘ieCKOFO COACPIKAaHUA.

3agaum nporpamMmsbI:

Oo0yuaromue:

—o0ecneunTh (PopMHpPOBAaHHE YMCHUM BOCHPHUHUMATH, IepepadaTbiBaTh U HPEAbIBISATH
HHGOPMAILIUIO B  CIOBSCHOH, OOpa3HOM, CHMBOJIWYECKOM (¢GopMmax, aHaIU3UpOBaTh U
nepepadaThiBaTh TOJYYCHHYIO HH(OPMAIMI0O B COOTBETCTBHHM C ITOCTABIICHHBIMHU 3aj[a4aMH,
BBIACIATh OCHOBHOE COACPKAHHME IMIPOYMTAHHOTO TEKCTa, HAaXOJWTh B HEM OTBEThl Ha
MOCTaBJIEHHBIE BOMPOCHI U U3JIaraTh €ro

PazBuBarinue:

—pa3BUBaTh JMYHOCTHBIE KOMIIETCHIIMHM, TaKUX KaKyOeKIEHHOCTh B BO3MOXXHOCTH
MO3HAHUSI TPHUPOJBI, B HEOOXOJAMMOCTH pPa3yMHOTO HCIIONb30BaHUS JOCTHIKEHUI HayKd U
TEXHOJIOTUH JJIsl AalbHEHNIIIero pa3BUTHs YeI0BEUYECKOTro 00IIECTBa, YBaXKEHHE K TBOPIIAM HAYKH
Y TEXHUKH, OTHOIICHHE K (PU3HMKE KaK K SJIEMEHTY 00IIeYeIOBEYECKOM KYIbTYPHI;

—pacuupsATh  Kpyr HMHTEPECOB, pa3BUBATh  CaAMOCTOSITEIBHOCTb,  AKKYPAaTHOCT,
OTBETCTBEHHOCTh, AKTUBHOCTh, KPUTHYECKOE U TBOPYECKOE MBIIUICHHE TMpu padoTe
WHJIMBUAYyaJIbHO WU B KOMAaHJA€, TMpPU BBINOJHEHUH HWHIUBUAYAJIbHBIX M  TPYINIOBBIX
3alaHUHTIOPU3UKE.
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BocnuraresbHble:

—BOCIIUThIBATH JAUCHUILIMHUPOBAHHOCTD, OTBCTCTBCHHOCTD, CaMOOpraHn3anuro,
TPYAOTIO0HE;

—obecreunBaTh (POPMHUPOBAHNE YYBCTBA KOJUIEKTUBU3MA U B3aMMOIIOMOIIIH.

Texnuka 0e30acHOCTH I yYaluuxcsi B kabuHere puzuku

1. Bynpre BHUMATENBHBI, TUCHUIUIMHAPOBAHHBI, OCTOPOKHBI, TOYHO BBITIOJHINUTE YKa3aHUS
YUHTEIIS.

2. He ocraBisiiite pabouee MecTo 0€3 pa3perieHust yIuTes.

3. Pacnonaraiite mpubopbl, Marepualisl, 000pyJ0BaHHE Ha pPabOUYEM MECTE B MOPSIKE,
YKa3aHHOM YYHUTEJIEM.

4. He nepxute Ha paboueM MecCTe MpeIMEThI, He TpeOyrolrecs NPy BHIIOJIHEHUHN 3a/IaHusI.

5. TlpousBouTe COOPKY ICKTPUIECKUX LIETIEH, IEPEKITFOYECHHUS B HIX, MOHTaX
ANEKTPUUECKUX YCTPOUCTB TOJBKO MPH OTKIFOUEHHOM UCTOYHUKE MUTAHUSL.

6. He BritoyaiiTe NCTOYHUKY NIEKTPONUTaHUS 0€3 pa3pelieHus] yUUTes.

7. IlpoBepsiiTe HaTMYKME HAPSDKEHNS HA ICTOYHUKE IATAHWS WM JPYTUX YacTIX
ANIEKTPOYCTAHOBKHU C MTOMOIIBIO YKa3aTels HapsKEHMSL.

8. Crneure, 4TOOBI M30JISAIMS POBOOB ObLIA UCTIPaBHA, @ HA KOHIIAX TIPOBOJIOB OBLITH
HAKOHEYHUKH, TIPH COOPKE 3IEKTPUYECKOH LIENH MPOBOA pacioiaraiite akkypaTHo, @ HAKOHEUHHUKU
IUIOTHO 3aKMMaiTe KieMMaMu. BrinonHsiiTe HaOMoAeHUS U U3MEPEHUs, COOII0/1asi OCTOPOKHOCTD,
YTOOBI CITyJaifHO HE MPUKOCHYTHCS K OTOJICHHBIM MPOBOJIaM (TOKOBEAYILIUM YaCTsIM, HAXOSAIIMCS
IO/ HAMTPSHKCHUEM ).

9. He npukacaiitech K KOHACHCATOPAM JaKe MOCIIC OTKIFOUEHUS HIEKTPUUECKOM 1IETTH OT
MCTOYHUKA AJIEKTPONIUTAHUS: X CHaYasa HY)KHO pa3psanTh.

HOCJE OKOHYAHUWSA PABOTHBI

* Tlo okOHYaHWHU paOOTHI OTKITIOYUTE HCTOUYHUKH IEKTPOIUTAHUS, TIOCIIE YeT0 pa30epuTe
ANEKTPUYUECKYIO 1IETIb.

* OOGHapyKMB HEUCTPABHOCTD B JEKTPUUYECKUX YCTPOMCTBAX, HAXOSIIUXCS MO]T
HaNpspKEHUEM, HEMEJUICHHO OTKIIFOYUTE UCTOUYHUK 3JIEKTPOIUTAHUS U COOOIIUTE 00 3TOM YUUTEITIO.

TexHuKa MeKTPoOE301MacCHOCTH B KaOMHETE (hU3UKH

OBIIUE TPEBOBAHUSA

[Tpubopsl, UCTIONB3yeMbIE YUAIIUMUCS, TOJDKHBI MMETh OTPAaHUYMBAIOIINE YCTPOMCTBA,
HCKJTIOYAIOIIE BO3MOXKHOCTb MOPAKEHUS AIEKTPOTOKOM.

Koprryca nmpubopos, rie 310 Heo0X0IMMO, JTOKHBI 3a3€MIIAThCSL.

SANPEINMAETCA:

* B kadyecTBe 3a3eMIICHHS UCIIOJIL30BATh OTOMUTEIbHBIC TPYOBI.

* OcTaBnATh 6€3 MPUCMOTpa PadOTAIOIIUE AEKTPOHATPEBATENBHBIE TPUOOPHI.

* Bo BpeMsi OMBITOB JIepKaTh HA CTOJIE TOCTOPOHHUE MTPEAMETHI.

10 HAYAJIA PABOTBI

* HeoOxoIMMO TIATENEHO O3HAKOMHTLCS C OIMCAHUEM MTPUOOPOB , U MIPEXKIIE YeEM BKITIOUUTH
npuoop B IIETTb, MPOBEPUTH COOTBETCTBYET JIM HANPSKEHHE B CETH TOMY, Ha KOTOPOE PacCUUTaH
puoop.

* Mcnonp3yeMble MPUOOPHI JOJDKHBI OBITh UCTIPABHBI, OTPETyIMPOBAHbI, COJEPKATHCS B
YUCTOTE U PETYISPHO POBEPATHCSL.

BO BPEMSI PAGOTHI

* [IpuGops! HENb3s OCTABIIATH Y Kpas cToja. X HeoOXo MO pacrosiarate TakuM 00paszom,
9T0OBI OBLIO YJOOHO BECTH U3MEPEHHS, HE MEPern0asch 4epe3 HUX WM COeIMHUTENIbHbBIE IPOBO/IA.

* J1n1st BKITFOUESHUS U BBIKITIOUEHHUS TOKA B LIS HEOOXO0AMMO HCIOJIb30BATh BBIKITIOYATENH U
TOJIBKO UMM TIpephIBaTh TOK. Bee po3eTku, MUTKH, BUJIKU HE JOJDKHBI UMETh TPEIUH, CKOJIOB U T.JI.

* OTBEpTKH, KyCauKH, MJIOCKOTYOIIbI JOJDKHBI UMETh U30JIMPOBAHHbIE PYUKH.

* Hannurie HanpspKeHUs B LIETTH MOYKHO ITPOBEPATH TOJIBKO MPHOOPaMH.
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* HpI/I OIIbITax ¢ CUWJIbHBIMHW MarHUTHBIMHU II0OJIIMU HGOGXOI[I/IMO CHATH C PYKHM YaChbl.

* Texauka 6e30MacCHOCTH MPU PabOTe CO CTEKIIHHOM MOCY/I0i B KabuHeTe (DU3UKU
OBIIUWE TPEGOBAHUSA

* Hu oiH ipu®op HElNb3s UCTIONB30BaTh 03 MMPOBEPKU YUUTEIIEM.

* Crnemyer MOMHUTb, YTO CTEKIIO 00JIA/IaeT XPYMKOCTHIO, JIETKO JIOMAETCsl K TPECKASTCS MPH
yaapax, pe3KoM H3MEHEHHH TEMITEPATypHI.

OINACHOCTH B PABOTE

* K0T PYK IIPU HEOCTOPOKHOM OOPAIIEHHH CO CTEKIITHHBIMU TPYOKaMu, CTaKaHAMH,
KOJIOAMU | JIp. XUM.IIOCYJION, HArPETOM J0 BEICOKOM TeMIIepPaTyphI.

* Panenue pyK ¥ JIMIa IPH pa3pbIBe COCYIOB WM MPHOOPOB ITPU HAPYIIIEHHN TTPABUIT
IIPUMEHEHMSI U3/IENTUI U3 CTEKIIA.

40O HAYAJIA PABOTbBI

* TIpu cOOpKe CTEKIISTHHBIX PUOOPOB COEIMHEHUEM OT/AENIBbHBIX YaCTel UX C IIOMOLIbIO
PE3MHOBBIX TPYOOK, a TAKXKe MPU APYTUX paboTax co CTEKJIOM HEOOXOAMMO 3allIUIIATh PYKH
MIOJIOTEHLIEM.

* KOHIIBI CTEKIIIHHBIX TPYOOK M MAJIOUEK Ul pa3MEIIMBaHHs pacTBOPOB WU JIp. TieJen
JIOJKHBI OBITH OIUIABJIEHBI, YTOOBI HE IOPAHUTD PYKH.

BO BPEMSI PABOTBI

* Bce BUIIBI MEXaHUYECKOW U TEPMUYECKON 00pabOTKH CTEKIIa CIIEAYET MTPOU3BOIUTH C
HCIIOJIb30BaHNEM MPEIOXPAHUTEIBHBIX OUKOB.

* Cocyq ¢ ropsiueil AKHUIKOCTBIO HENb3s 3aKphIBaTh MPUTEPTON MPOOKOI A0 TeX Mop, MoKa OH
HE OCTBIHET.

* TlepeHocst cOCyIBI C TOPSTUEH KHUIKOCTBIO. ClieyeT OpaTh UX PyKaMH, 3alUIIEHHBIMU
MOJIOTEHIIEM, OOJIBIIION COCY/T IPH 3TOM CIIEAYET IEpKaTh OJHOM PYKO# 3a JHO, IPYroi - 3a
TOPJIBILLKO.

* TIpu cmeneHnu WK pa30aBIeHUH BEIIECTB, COMTPOBOKAAIOIINXCS BbIACICHUEM TeIlIa,
CIIEYET MOJIb30BaThCs (PapPopoBOI HITH TEPMOCTONKON TOHKOCTEHHOW XUMHUYECKOH TMOCYI0H.

* Bonbline XMMUYECKHUE CTaKaHbl CIEyeT MOJHUMATh ABYMsI PyKaMH, YTOObI OTOTHYThIE
Kpasl CTakaHa yIUpPaIUCh HA YKa3aTelbHbIe U OOJIbILINE TabIIbI.

* PaboTy ¢ SI0BUTHIMH OT'HE- U B3PhIBOOIIACHBIMU BEILIIECTBAMH CIIEAYET BECTH B puOopax
WM TTOCY/IE€ BBICOKOKAUYECTBEHHOI'O ,TEPMUYECKH CTOMKOI'O CTEKIIA.

* HarpeBast >KMJIKOCTb B TIPOOHpPKE, HEOOXOIMMO JIEPKaTh €€ TaK, YTOOBI OTBEPCTUE
MPOOUPKHU OBLIO HAMPABJICHO B CTOPOHY OT ce0sl ¥ COCEIeH 110 mapre.

* TIpu oOpe3aHuy Kycka CTEKJISIHHON TPYOKH HaJlo ClieNiaTh Ha Hel MOoJpe3 HalMJIbHUKOM WIH
Jp. UHCTPYMEHTOM, TI0CTI€ YEro B3STh TPYOKY 00EUMH PYKaMH U JIETKUM Ha)KaTHEM B
MIPOTUBOIIOJIOKHOM T0/IpE3Y HAIIPABIEHUH CIIOMATh €€.

HOCJIE OKOHYAHUSA PABOTDBI

* TirarensHO BBIMOWTE PYKH C MBUIOM.

* TIpu 0OHapy>KEHUH KaKUX-JIM0O HEUCIIPABHOCTEH B COCTOSIHUM MCIOJIb3YeMbIX BaMU
pUOOPOB MMOCTAaBHTE B U3BECTHOCTH YUUTEIISL.

* CoOmoziaiiTe npaBuiia IMYHON TUrKeHsl. [Ipyn HEONPATHOM COCTOSIHMU PYK OJT HOTTSMHU
MOTYT CKaIUIMBaThCsl BPEIHOIEUCTBYIOIINE BEIIECTBA, KOTOPBIE IIPH MOTIaJaHHUH C MUILEH B
OpraHu3M NPUBOJAT K OTPABJICHUIO.

Texnuka 6e30macHOCTH MpH paboTe ¢ HarpeBaTeIbHBIMU MPHOOpamMu 10 (pu3uKe

OBILIHUE TPEBOBAHUA

Kaxxp1ii 1eMOHCTpallMOHHBIHN OMBIT U JJA0OPATOPHOE 3aHATUE JOJDKHO OBbITh TIIATEIBHO
MIOJITOTOBJIEHO U NMPOAYMAaHO B OTHOILIEHUH Mep 0€30MaCHOCTH, a MPU MPOBEJICHUH YUUTENb JOJDKEH
MOKa3bIBaTh MPHUMEP TOUHOTO COOIOICHHS MPABUII TEXHUKH O€30TIaCHOCTH.

SAIIPEIIAETCA
OcraBmsTe 6e3 MpucMOTpa padoTAaIOIIHE AIEKTPOHArpeBaTeNIbHbIE IIPUOOPHI.
Hcnonbs30BaTh HEUCIIPABHBIE AIEKTPOHAr peBaTe/IbHbIE IPHOOPHI.
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Texnnka 6€30MaCHOCTH BO BPEeMsI SKCKYPCHI Ha ypokax (pu3uku
3. 3aKIrounTeNbHAS YaCTh.

- BOTIPOCHI JIJIs1 OOCYKICHUS
- TIOKENIaHUs yJaIIuXCsl, KAKUEe TeMbl OHH XOTEIH OBbl PACCMOTPETh Ha KPYKKE.

3ansaTue 1.2. Yto Takoe npoekt? IIpoexTsbl no ¢pusuke. [InanupoBanue npoexToB 1o

(pusuxe

Iens:
- IIOBHAKOMHUTH pC6SIT C MIOHATUEM «IIPOCKT», C BUAAMH U TUIIaMU ITPOCKTOB,
- 1aTh COBETHI KaK paboTaTh HaJ MPOEKTOM

O6GopynoBaHue: Mpe3eHTaLUS

XoJ 3aHATHSA:

1. Benenue: Ilpoekt oTimuaeTrcss OT IpYruxX BUIOB IIKOJIBHONW pPabOTHI
MpPEeKJe BCEro TE€M, YTO HalpaBlieH Ha pelIeHHe Kakoil — TO KOHKPETHOW MpOoOJIeMBI.
3anoMHuUTE, HET TPOOJIEMbI — HET MPOeKTa!

HeobOxomumo ompenenuTs Kakyioo HpoOiieMy BBl pemiaere B XoJe paOoThl Haj
MIPOEKTOM, KaKoBa 1ieJb Barieil pabotel. [locie 3Toro HecnoxHo OyaeTr cpopMyaupoBaTh
TEMY Balllero MPOEKTa.

Heo6xomumo 3a1aTh cebe HECKOIBKO BOTIPOCOB.

[Tpumep

Bonpoc OtBeT

3adeM HEOOXOIMMO JIeTIaTh ATOT MPOEKT?

S mepenuia B HOBYIO IIKOJTY
U HUKaK HE MOTy HaJaJuTh
OTHOLIEHMs ¢ pedsTaMu B Kiacce.
D10 Mo 1npobiiema, pelieHue
KOTOpOoil s Oyny HCKaTh B XoJze
paboThl HAJl CBOUM ITPOEKTOM.

Yero s xouy 10OUTHCS B pe3yibTare paboThl?

Sl Xxouy pemuTh 3Ty
npoOieMy M TIOMOYb TEM,
KTO TaKXKe c Hel
CTaJIKUBAETCSI. JTO LIEIIb.

Taku 00pa3oB, TeMa NpoeKTa BHIMILAUT Tak: « Kak mpeogoneTs 0apbep B OOIICHUM

2. Ocnosnasg yact:IIPOBJIEMA, LIEJIb 1 TEMA ITPOEKTA.
[Tocrapaiitech chopMynupoBaTh TEMY IPOEKTa TakK, YTOOBI OHA cojepkaia B cede
BONPOC WX MPOOIeMy, - 3TO 0OJErYuT JadbHEHIIyI0 paboTy.
Tema paGoTbl He JODKHA OBITH CIMIIKOM oOmieH, c(hopMyIHpPOBaHHOM
pa3mbiBuaTo. IIpoeKkT He JOJDKEH CTaTh MEepecKa3oM TOTO, YTO BbI MPOWIM B KHHrax,

OHIUKIIONICAUAX WUJIN HAIIlJIU B I/IHTepHeTe.

OdeHb BaXXHO Ha MPOTAXKCHUN BCeM pa6OTLI HC BBIITYCKAaThb U3 TI0JIA 3PCHUA LCJIb

CBOCTO IIPOCKTA, IJId DOTOIr0 HeO6XOI[I/IMO BCCTH JOHCBHUK. Z[HCBHI/II( pa6OTBI HaQ
MMPOCKTOM — JTO Ball pa6oq1/1171 JAOKYMCHT, MO3TOMY OH HC 00s13aTEIBHO JOJDKCH OBITH
HACaJIbHO aKKYpPATHBIM. BaxxHo 4TOOBI BBI IOCTOSIHHO 3aIIUCHIBAIM B HETO BO3HHUKAIOIIHEC
nacu, BOIIPOChI, KOTOPBIC HCO6XOI[I/IMO O6CY,Z[I/ITL C PYKOBOAUTCIIEM IIPOCKTA, HpO6HeMBI
C KOTOPBIMU BbI CTOJIKHYJIUCD.
TUIIbI ITPOEKTOB
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HpOGKTH OBIBAIOT HECKOJIBKUX TUIIOB, KOTOPLIC CBA3aHbI C LICJIBIO ITPOCKTA.

e UnpopManonHslii — ero meiab coOpaTh M MPEACTaBUTh MHPOPMALMIO, B TOM
YHCIIe CTAaTUCTUYECKUE TaHHbIE.

e MccnenoBaTenbCkuii — €ro Leib J0Ka3aTb WIM ONPOBEPrHYTh Kakyko JHOO
TUIOTE3y, Ui Yero MPOBOJUTCS OKCIIEPHUMEHT WM CEpUsl OIBITOB, IPOBEPSIOTCS
pa3IMYHbIC BEPCHH.

e [I[pakTHKO — OpPHEHTUPOBOUYHBIH — €ro Meib pa3padoTaTb PEKOMEHIAIHH,
MaMSATKH, WHCTPYKIUH ISl yI0OCTBA MCIIOIB30BAHMS MITH U3YUEHHSI YeTo — JHO0O.

e TBopueckuii — ero 1enb BbI3BATh UHTEPEC K KAaKO — Iub0 TeMe yueOHOro Kypca,
MpUBJICYb BHUMAHUE.

e IrpoBoi#i miM poJieBoil — €ro 1eab BOBJIEUEHUE PedsIT B KAKOE — TO MHTEPECHOE
MEpPOTPHUSsITHE.

PABOTA HAZI ITPOEKTOM

oTIpeieNieHne TIPOOIIEMBI U TIETTH MTPOEKTa

dhopmyaupoBaHUE TEMBI U OTIPEICTICHUE THUTIA TIPOEKTa

O3HAKOMIJICHHUE C KPUTCPUAMH OLICHHUBAHWA

IJIaHUPOBAHUE MPOEKTHON pabOThI

cOOp HEOOXOJMMBIX MaTepUAJIOB, ITOCTAHOBKA OIBITOB, MPOBEICHHE 3KCIICPUMEHTOB,
OTIPOCOB H T.II.

CO3/IaHUE MPOEKTHOTO TPOIYKTa

HaIlMCaHKWe MUChbMEHHOM YacTu ( 0TYeT 0 padboTe)

Mpe3eHTaIMs MpoeKTa ( MPOIYKTa U MTUCbMEHHON YacTH).

IIJIAHUPOBAHUE ITPOEKTHOM PABOThI
Jlnst Toro, 4ToOBI CIUTAaHUPOBATh PabOTy, HEOOXOJAMMO 3aJaTh ce0e HECKOJIbKO
BOTIPOCOB:

e Uto s yke 3HarO 10 TeME MOETO MPOEKTa M YTO eIie HeOOXOIMMO y3HATh?

e [loTpebyercs nu MHE moOcemarb OWOMUOTEKM WM Kakue — JIMOO CalThl B
Hutepuere mis coopa nuaGopManuu?

e [ToTpeOyercss M MHE TpOJENBIBATH COOCTBEHHBIC ONBITBI W IKCIIEPHUMEHTHI,
MIPOBOJIUTH OMPOCHI, 0OCUUTHIBATH U aHAIM3UPOBATH MX PE3YIbTATHI?

e KakuM 51 X0uy cenaTh MPOEKTHBIA MPOAYKT ( MOJEIb, MaKeT, OpoIIopa u T.J1.)?

e Kakue wmarepuanbl yxe €CThb M Kakue emie MNoTpeOyrTcs ISl CO3aHus
MPOEKTHOTO TPOJIyKTa?

e UTo 5 y)Ke UMEIO M YeMy elle MPUICTCS HAYYUThCsI, YTOOBI HAWTH WH(POPMAILIHIO,
MPOBECTH HEOOXOJWMBIC HUCCIeAOBaHMsT (  OMNBITBI, AKCIEPUMEHTHI, OIPOCHI),
MPOAHAIU3UPOBATH PE3YJIbTAThI, CO3JIaTh IPOSKTHBIN MPOITYKT?

HeoOxoanMo 3amucaTh 3TH BONPOCHI B CBOM JTHEBHMK M OOCYAUTh HMX CO CBOMM
PYKOBOJIUTEJIEM.

Tenepsb, korna siceH 00beM pabOThl W BBl 3HACIIb JATy 3alUTHl MPOEKTa, HEOOXOIUMO
pacripenieiuTh cBoe Bpems. Pasgenu umeromuiicst y 1e06si OTpe30K, OCTABLIMHCS 10 3allUThI
IpoeKTa Ha TpHU paBHble YacTH. llepByro TpeTh BbI moTparute Ha cOop mHpopmauuu. Eme
IIPUMEPHO TPETh BPEMEHU YWIET Ha CO3JAHME IMPOEKTHOro mpoaykTa. OCTaBIIYIOCS TpETh
BPEMEHU OCTaBbTE JJIsl HAIMCAHUS OTUETA.

Bo3pmuTe CBOM AHEBHMK M 3alMIINTE B HETO JaThl OKOHUYAHUS KaXXJIOTO M3 DTalloB
paboTbl. Kaxkaplil aTan pa3deiiTe Ha MeNKUe aru U pacijlaHupyiTe X Kak MOXKHO 1oIpoOHee.

CbOP UHOOPMAIINN, ITPOBEJEHNE SKCIIEPUMEHTOB
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Hano nmomuuTh, uTo MH(pOpMaIus ObIBaeT BakHasi M BTOPOCTENEeHHAs. BriOupaiite TobKo
TO, YTO UMEET MPsIMOE OTHOLICHKE K Baieil padote. Korna Bel HaxonuTe nHGOPMALIHIO, KOTOPas
yBIIEKAaeT BacC, pPEIIUTE, HACKOJBbKO OHA MOJe3Ha Juli Bameil padoTsl. CIUCOK HCTOYHUKOB,
KOTOpBI Oyner B pasznmene « bubmuorpadus» MODKEH BKIOYATH JIMIIb T€, KOTOPBIE BBI
UCIIOJIB30BaH. TOJIBKO IOCIIE TOT0, KaKk Bbl HAOepeTe JOCTaTOYHO MH(OPMAINU 10 CBOEH TEME,
Bbl CMOXETE TOYHO OIPENeNIUTh, 4YTO JejaTh Jajibllle, Kakue IPOBOJUTH OIBITHl HIH
SKCIEPUMEHTBI, HY’KHBbI JIN OHU BOOOIIIE.

[NNCBMEHHAA YACTDH

[TucpbMeHHast 4acTh MPOEKTa SBJIACTCS OTYETOM O TOM, Kak Iia Bama padoTa. JTa 4acTb

HUMEET YETKYIO CTPYKTYpPY:

TUTYJIBHBIN JTUCT
COJIep;KaHne
BBEJCHUE
OCHOBHasl 4acTb

- OMHMCaHME X012 PadOTHI
- aHaJM3 mpolecca Bamei paboThbl
- OMMCAHME U aHAJIU3 UJIEH 1 AMOIIMI BO3HUKABIIIHMX B X0J1€ paObOTHI

® -3aKJIFOYCHHEC

- OIICHHUTH PE3yJbTAT

- TIOKa3aTh MEPCIIEKTUBEI

- cIIeNIaTh BBIBOJIBI

- MIOKa3aTh CBOIO TOYKY 3PCHUS

- TIO/IBECTH UTOTH

oubmuorpadus

MIPUIIOKCHHS

3ALINUTA IMPOEKTA. ITIPEBEHTALIU L.
[Tmanupys pe3eHTAUIO CIICAYET:

e YUUTHIBaTh MHTEPEC U MOJArOTOBKY CIyHIaTelIei, UX OCBEIOMIIEHHOCTb O TEME
TBOETO BBICTYIICHHUS;

e 3apaHee ONpeIeNUTh KIYEBbIE MOMEHTBI, Ha KOTOPBIX HAJI0 CAENIATh YIOp;

e [l1anupys BBICTYIJICHUE, BBIUIIHN KIFOYEBBIE CIIOBA;

e Pacrutanupyil MCIOJB30BAHUE CPEACTB HAIVISIIHOCTH — 3TH CPEACTBA JIOJHKHBI
CONIPOBOXIATh TBOE BBICTYILICHHE, IO JUEPKUBAsL KIIFOUEBbIE MOMEHTBI;

* B nepBbIX ke cl0oBax Aail CIylIaTeNsM MOHATh, O YEM UJIET PEYb;

e B 3akiroueHNM CBOEro BBICTYIUIEHHUS €lIe pa3 MOJYEPKHUTE TIJIaBHBIE MBICIH,
KOTOPBIE€ B HEM HU3JI0KEHBI;

e [IpoBepb rOTOBHOCTH 000PYIOBAHHUS;

o [IpoxymaiiTe CBOM BHELIHUN BUL;

o Jlymaiite 00 ycnexe.

3. I'pynmoBast pabota: pedsita pemarT, Kak OHU OyAyT BBIOIHATH MPOEKTHI:
WHJIMBUIYyAJIbHO UJTU TPYIIOM.
4. 3aKIIOUYUTENLHAS YaCTh.

Y4yeHnkam npeajiiaracTesa BBI6paTB TEMBI ITPOCKTOB IO pa3acily «TennoBbie SIBICHUI
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Tema 1. Mexanuka
3ansaTue 2.1. JxcnepumenTsl ['ajiniest o U3y4eHUIO IBUKEHHUS TeJl, HHEPIUH.

Lenb: MO3HAKOMUTH PEOAT C MPUHIUIIOM HHepuuu [ anumes

O6opynoBanue: MyJIbTUMEIUWHBIN SKpaH AJIs [MOKa3a Mpe3eHTAIuN

Xo0J 3aHATHS:
1. Bsenenue:
— Kak u3BectHo, knHeMaTHKa oTBe4aeT Ha Bonpocsl «HYto? I'ne? Korna? u Kak?» (kakoe teno,

I7Ie U KOTJa HaXOAMUTCs, KaK JBUKETCS), HO He oTBeuaeT Ha Bompoc «llouemy?» (mouemy oHO
JBUKETCSI UIMEHHO TakK, a HE M0-Apyromy)

2. OCHOBHAs YacThb:

I'. laymuniedt (1564-1642) cipaBeyiBO cuuTaeTcst OCHOBaTeneM (U3UKH Kak Hayku. EMy Mbl
00s3aHBl Pa3BUTUEM COBPEMEHHOTO METOJa MCCIeA0BaHUM, KpaTKO BBIPAXKAIOUIErocs B
L[ENIOYKEe: DKCIEPUMEHT => MOJENb (BBbIJCICHNE B SIBICHUU TJIABHBIX OCOOEHHOCTEH, TO €CTh
MPUMEHEHHE a0CTpaKIMH) => MaTeMaTHYECKOE OMHCAHWE => CJICACTBHUS MOJIEIH => HOBBIU
OKCIEPUMEHT TSI UX IIPOBEPKHU.

Cpem/l IMpoYIUux HAayY4YHBIX }IOCTH)KeHHfI, B MCEXAaHHUKE num ObLIH BBCIICHBI aBa
OCHOBOIIOJIATAIONIMX MPHUHIUIA: MPUHIMI HHEPUUU U IPHHIUN OTHOCHTeIbHOCTH. [TpuHINT
unepiuu [Mammnes Obur moBTopeH M. Heroronom (1643—1727) B kadecTBe MEPBOTO 3aKOHA
MEXaHUKH.

Ilepsblii 3akoH Hbr0TOHA ri1acur:

CYH_ICCTBYIOT TaKHUE CUCTEMBI OTCUYCTA, B KOTOPBIX BCIAKasd MaTCpUajibHAA TOUKa HAXOJUTCSA B
COCTOSAHHUMN IIOKOSA HJIKM PaBHOMECPHOI'O HpﬂMOJ’IPIHCfIHOFO ABWXKCHUA 10 TEX IIOp, IMOKA 3TO
COCTOAHHUC HC 6y,I[CT HN3MCECHCHO BOSﬂeﬁCTBHeM CO CTOPOHBI APYTIUX TECII. Takue cucTeMsl oTcdeTa
IIPHUHATO Ha3bIBaTh HHEPIHAJIIbHBIMU.

OtBer Ha Bompoc: «CyIIECTBYIOT JIM HHEPIHUAIbHBIC CHUCTEMBI OTCUETa WJIM HET?», Kak
BCerya, naer sKcrepuMeHT. [lo pesynbrataM COBPEMEHHBIX H3MEPEHHH TIeIHOICHTPUYCCKAs
CHUCTeMa OTcueTa, B KOTOpO¥ HemojaBmwkeH HeHTp CoJiHIla, U OCH KOTOPOW HarmpaBieHbI Ha
HEMO/IBIKHBIE 3BE3/Ibl, SBISETCS MHEPIHUAIBHON. DTO O3HAYaeT CIIEAYIOUIYI0 MPOCTYIO BEIlb:
CYIICCTBYIOIUE AKCEICPOMETPhI (M3MEPHUTEIH YCKOPEHHS) He OOHAPY)KUBAIOT OTKIOHCHHU OT
IEPBOro 3akoHa HpIOTOHA B T'eIMOLICHTPUYECKON crucTeMe oTcuera. [Toko# MM paBHOMEpHOE
NPSIMOJIMHEHHOE JIBUKEHUE — ITO COCTOSHUE C PaBHBIM HYIIO YCKOPEHHEM, CIIEIOBATEIBHO,
€CITU TeJIO, HE MOJIBEP’KEHHOE BO3JICHCTBUSAM U3BHE, IPUOOPETACT YCKOPEHHE, TO 3TO O3HAYACT,
YTO JBW)KCHHE ATOTO TeJIa pacCMAaTPUBACTCS B HEMHEPIMaIbHOUM cucteMe oTcuera. CoslHeUHas
cUCTeMa coBepiaeT (PUHHUTHOE NBW)KEHHE B TpeAenax Haried ramakThuku (MIeuHbld MmyTh),
moboe (pUHHUTHOE TBUKEHHE €CTh ABIIKEHHE C YCKOPEHHEM, HO COJTHEYHAas CHUCTeMa Jlaneka OT
[[EHTpa TalaKTUKU — Mbl MepudepHuiiHble XUTENU — KPUBU3HA €€ TPACKTOPHH HUYTOXKHA,
Hamy TpuOOpbl HE OOHAPYKMBAIOT YCKOPEHHH U MBI YTBEPXKIAeM, YTO TeIHOIEHTPHYECKas
cUCTeMa OTcueTa MHepIHalbHa. MHepiuanbHas cucteMa oTcueTa — eié oJHa uieanu3aius: B
TOYHOM CMBICJIE UHEPIIUATBHBIX CHUCTEM OTCUETa HE CYHIECTBYET. ECTECTBEHHO MPEAIONI0KHTh,
9TO 9TO OOCTOATENHCTBO OBLIO B PSIIYy TE€X, YTO MOJBUIIHM DWHINTEHHA Ha cOo3/laHue oOmIei
TEOPUU OTHOCUTEIHHOCTH, B KOTOPOH yTBepKAaeTcs (HU3MUECKOe paBHOMpPABUE BceX BOOOIIE, a
HE TOJNBKO WHEpPUHUATbHBIX, CHUCTEM OTCYETa, a TMOJsl CHJ HMHEPIUU DKBUBAJICHTHBI
TPAaBUTALIMOHHBIM TOJISIM (TaK HA3bIBAEMBIN «IIPHUHIIUI SKBHBAJIEHTHOCTH» TOIpOOHEE pedb 00
STOM TMOMUJIET MO3XKE).
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B nanpheiiimem OyneT BUAHO, YTO JH00As CUCTEMa OTCYETA, ABHIKYIIASACS MOCTYMATEIBHO C
IIOCTOSIHHOM 10 BEJMYMHE W  HANpaBJICHUIO CKOPOCTbIO OTHOCHUTEIBHO HEKOTOPOM
MHEPLHMAIBHOM CHUCTEMBI OTCUe€Ta, TAKK€ MHEepLUUalbHA. J[pyruMu ciloBamu, CYyIECTBOBAaHUE
OJTHOW HWHEPIHAJIbHONW CHCTEMBl OTCYETAa O3HA4YaeT CYIIECTBOBAHHWE OECKOHEYHO OO0JBLIOro
YKCJIa TAKUX CUCTEM.

CBOMCTBO Te€na COXpaHATh COCTOSIHME IIOKOSI WM MPSIMOJIMHEHHOTO PpPaBHOMEPHOTO
JBUKEHUS Ha3bIBaeTcs MHepuueil. CaM 3TOT NpUHIMI — NPUHUIUMN uHepuuu anmies (miu
nepBblid 3akoH HploTOHA) — JajieKo He CTOJIb OYEBM/IEH.

o lanunest xymanu, 4yTo Ui ABMXKEHMSI HY)KHA Kakas-TO MPUYMHA, ABMKYILas cuia. Jlaxe
Bennkuil Jleonapno na Bunum mucan: «Bcsikoe IBHKEHHE CTPEMHTCS K CBOEMY COXPaHEHHIO,
WIN e KaKJ0€ JBIXKYIIEECs TEJIO JBUYKETCS MOCTOSHHO, MIOKa B HEM COXpaHSETCsl JelcTBUE
€ro JBUrareis». Y AUBUTEIbHO, HO TYMOBaThIi NOJKOBHUK (GoH [{unnepryr u3 kuuru f. Iamexa
«IToxoxnenust OpaBoro conpara IlIBeiika», MBICTUI TMOXO0XE: HET OCH3WHA, HE paboTaer
JBUTaTeNlb, aBTOMOOWIb ocTaHaBnuBaercs. [locne Tamunes crana BO3MOXKHOM ueKaHHas
naTuHckas ¢popmynupoBka P. Jlekapra (1596-1650): «Quod in vacuo movetur, semper moveri»
(4To IBMXKETCS B MMyCTOTE, OyET ABUTaThCs BCET/IA).

Jleno B TOM, YTO B MNPUPOJAE NEHCTBUTEIBHO HUKOTJa HE HaOIIOAAIOTCS Teja, BEYHO
COXPAHSIOIINE COCTOSIHUE TOKOSI UJTU MPSMOJIMHEHHOTO paBHOMEPHOTO JBIKeHUs. HyxHo ObLi1o
MPOSIBUTh Ty CaMyl CHOCOOHOCTh CTPOUTh MOJIENH, OTOpachiBaTh HECYIIECTBEHHOE,
abcTparupoBaThbCsl, YTOObI OTKPBITH MPUHLINI HHEPIUH. M3yyas ocHOBHBIE 3aKOHBI MEXaHHKH,
Mbl HJEAM3UPYyEM CHCTEMY: NpeHeOperaeM CHiIaMH TPEHHUS, CUYUTAeM, 4TO IMOOJU30CTH HET
JOpyrux Tea u T. 1. Y Toraa npuHIMN HHEPIMU MPOsBIIseT ce0s BO BCeil CBOEH Kpace U Cuiie:

Jlis paBHOMEPHOTO MPSIMOJIMHEWHOTO IBM)XKEHHUS HE HYKHO ABUraTessl, IBUXKYIIas Cuiia
HY)KHa JJI K3MEHEHHUS TAaKOTO BUAA JBU)KEHHUS Tela.

3. I'pynmosas pabora:
OO6cyx1eHne TOCTaBIECHHON MPOOJIEMBI:
- JIBe TOUKHM 3peHus Ha MPpUYKUHY JBM>KeHUd: ['anunei u Heroton
(IpoBecTH CpaBHUTENBHBIN aHATIN3) — paboma 8 2pynnax

Ha 3ansiTun nmo ¢pusuke MOKHO paccka3athb 00 IkcnepuMenTax I'ajnusies mo usyuyeHuio
ABUKEHHS TeJl M HHEePIUUH, HAPUMED O CIEAYIOIIEM OIIbITE:

Y CTaHOBUTH Ha CTOJIE HAKIIOHHYIO JOCKY.

Ha He6omb110M paccTOSIHUU OT KOHIA IOCKH HAChIUTh Ha CTOJI TOPKY HECKa.

1o nonyunBIIEliCS HAKIOHHON IUIOCKOCTH CKATHIBaTh IIAPHK.

CkaTUBIIMCH Ha CTOJI U IOTIAB B IIECOK, IIAPUK OBICTPO OCTAHABJINBACTCS.

Pa3poBHATE IECOK ¥ BHOBb IIOBTOPUTH OMBIT. Teneps MapuK, MPEKIe YeM OCTAHOBUTHCH,
IPOXOAUT OOJIBIINN MYTh.

Ecnu coBcem yOpath NecoK, MapHK JI0 OCTAHOBKH MPOHAET emé O0JIbIINMA MyTh.
CnenoBarenbHO, IECOK MeNIall BM)KEHUIO LIApHKa.

4. 3aKIIYNTEIbHAS YacThb.

Tanuieit moHsI, YTO €CiIM OBI CTOJ OBLI MA€aILHO IIIaIKUM H OYEHDb JJIMHHBIM, TO
JBUKEHHE [IaprKa ObLIO ObI UIUTETHHBIM. [Ip1 3TOM 11apuk qBUTANCS OBI C MOCTOSHHOM
CKOPOCTBIO U MO MPSMOU JTUHUH.

AHaJIU3 pe3yJbTATOB ONBITOB M03BOJIKI ['anuiero chopMyInpoBaTh 3aKOH HHEPIUM :
CKOPOCTb JIBIJKEHHUS TeJla OCTaETCsl IOCTOSIHHOM, €CIIM Ha HEro He JEHCTBYIOT APYTrue Tea Uin
WX JIEUCTBUS KOMIIEHCUPYIOTCSI.
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3ansaTue 2.2. UHepuuanabHbie cucTeMbl 0TcuéTa. [lepBbiii 3akon HbloToHA
Hens: ChopmupoBaTs moHSITHE 00 HHEPIHUAIBHON cucTeme otcuera. M3yuutsh I 3akoH
Hprorona

X0/ 3aHATHS:

1. Bseneunue:
B OTJIIMYUEC OT KMHEMAaTUKH, JTUHAMHKa 1/13yqaeT JABHXKCHHUEC TCJI, OTBCYAs1 Ha BOHpOC,
HO‘-IeMy JOBUXKCTCS TCIIO.

2. OcHOBHAs YacTh:

HaGnronas nBukeHne oKpy»Karomux Hac TeJl, MOKHO MOyMaTh, YTO TEJIO JIBHXKETCS
TOJBKO B TOM Cllydae, €CIi €ro 4To-To JABMXeT. Harpumep, moBo3Ka IBUIKETCS, TIOKA €€ TSHET
JIOIIaab

Takoe mpecTaBiieHHE O JBMKEHUU TEJ ObLIO U3JI0KEHO B TPYAE APEBHETPEUECKOTO
Y4€HOro ApHUCTOTENSA

Cornacubl 11 Bbl ¢ HUM? Eciu HeT, To nouemy?
(maet oOcyxaeHue).
Ilepeblii 3axoH HproTOHA racur:

CylecTBYIOT TaKH€ CUCTEMbl OTCUETa, B KOTOPBIX BCAKasi MaTepuaibHas TOUKa HAXOAUTCS B
COCTOSIHUM TOKOSI WJIM PABHOMEPHOTO MPSMOJMHEHHOTO IBMKEHHS 1O TeX IMOop, MOKa 3TO
COCTOSIHUE He Oy/eT U3MEHEHO BO3JICHCTBUEM CO CTOPOHBI APYrux Tell. Takue CUuCTeMBbl OTCueTa
MIPUHSTO Ha3bIBaTh HHEPLIUAIbHBIMHU.

CucremMbl 0TCHYETA, B KOTOPBIX BBHINOJIHAETCS 3aKOH HHEPLUH, HA3bIBAKOT
HHepUHAJbHBIMU. TakuM o0pa3oM, HHEpIMATIbHAs CUCTEMa OTCYETa — ATO €Il OJUH IIPUMEpP
Hay4YHOU Hleanu3alu, T.e. MOJEJb, KOTOpas pealbHO HE CYIIECTBYET.

B cucreme oTcueTa cBsI3aHHOM ¢ 3eMIIeii MOKHO paccMaTpuBaTh TOJbKO TC ABJICHUA,
KOTOPBIC IPOUCXOIAT HA IIOBEPXHOCTH 3eMiin WM BOJIM3H €e.

[ToaToMy mpH pacCMOTPEHUH IBUKEHUSI HEOECHBIX T€J FeOIIEHTPUUYECKOM CUCTEMO
M0JIb30BaThCS HENb34, T.K. OTHOCUTENIBHO 3eMJIM HEOECHbIE Tella COBEPIIAIOT CIIOKHBIE
IBUKEeHHS 10 HeOy. B aToM ciyyae mosip3yroTes cucteMoil otcuera, cBsizanHoi ¢ CoHieM

3. I'pynmnosas paboTa:
[IpoBepuTh YCHEMHOCTh YCBOSHHUSI HOBOTO MaTepualia BaM MOMOXKET TeCT.

No n/n Bonpoc Bapuanmuvl omeema

1 Cucrema oTcueTa )KECTKO CBsi3aHO ¢ qudToMm. B | a) mudt cBoboaHO TagaeT;
KaKHX U3 MPUBEACHHBIX HUXKE CIydasx cucteMy | 0) mudt aBumxercs
OTCUeTa MOXKHO CUMTATh MHEPLUATHHON? pPaBHOMEPHO BBEPX;

B) JIMPT BUKETCS YCKOPEHHO
BBEpPX;

) TUQT ABIKETCS 3aMeJIEHHO
BHU3.

2 Crtporo roBopsi, CBA3aHHas ¢ 3eMJiel cucteMa a) TATOTEHUEM 3eMIIH;
OTCUeTa He SBISETCS HHEPIUAIbHOM. UeM 310 0) BpamieHreM 3eMIId BOKPYT
00yci10BIeHO? cBOEH ocy;

B) ABW)KEHHUEM 3€MJIU BOKPYT
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Connua.

3 Kro nepssiM chopmynupoBain 3akon uaepuuu? | a) I'. Tanunei;
0) P.Jlexapr;
B) U.HproTOH

4 JlnHamuKa — 3T0 pa3zien MEXaHUKHU, KOTOPBII a) mouemy?
OTBEYAET Ha BOIIPOC... 0) 3auem?

B) Kak?
r) Kyna?

5 [Toe3n nBUKETCS OTHOCUTENIBHO 3eMIIH a) 1a;
MPSIMOJIMHENTHO PAaBHOMEPHO, @ OTHOCUTEIBHO 0) HeT
aBTOMOOWIISI — paBHOYCKOPEHHO. SIBIIsieTCs 1
MHEpLHUAIbHON CUCTEMOU OTCYETA
«aBTOMOOUJIIBY?

- IIpoBepbTe (camomnpoBepka). Eciu Bbl HU pa3zy He OIIUOINCH — CTaBbTE MATh, YETHIPE BEPHBIX
OTBETA — YEThIpPE, U T.A. Y KOT0 BCE OTBETHI IPaBUIbHbIE?

Kitou: CIIAW 7
1 3 4 5
9] a 0

JlelicTBUE BCEX CHJI Ha TEJIO CKOMITEHCHUPOBaHO. KakoBa TpaeKTOpHs NIBUKEHHUS ITOTO Tena?

4. 3aKIIFOYUTEIbHAS YaCTh.

C uenblo 3aKperuieHrs MaTeprasia MOXXHO MPEUIOKUTH PsiJl KAUeCTBEHHBIX 3aJ1a4 M0 U3yYeHHOU
TeMe, HalpuMmep:

1.Mosxert nu maiiba, OporeHHass XOKKEUCTOM, IBUTAaThCsl PABHOMEPHO I10

apny?

2. HazoBute Tena, NeHCTBHE KOTOPHIX KOMIIEHCUPYETCS B CICIYIOIINX Cydasx: a) aiicoepr
IUIBIBET B OKeaHe; 0) KaMeHb JIEKUT Ha JTHE Py4bs; B) MOJBOIHAS JIOJKA PABHOMEPHO U
MPSIMOJIMHEIHO Apei(yeT B TOJMIIE BOJIBI; T') a3pOCTaT YACPKUBACTCS Y 3eMJIM KaHATaMH.

3. [Ipu xkakoM ycIOBUHU MApOXOJ, IUIBIBYIIUN TPOTUB TE€UEHUs, OyA€T UMETh MOCTOSIHHYIO
CKOpPOCTB?

MO>KHO MPEUIOKUTE U PSIT YyTh 00JIee CIOKHBIX 3a7a4 Ha MOHATHE HHEPIIUATLHOW CHCTEMBI
oTCUeTa:

1. CucreMa oTcyeTa )KeCcTKO cBsizaHa ¢ TU(TOM. B KakuX U3 NPUBEACHHBIX HUXKE CIydasxX
CUCTEMY OTCUYETa MOKHO CUMTaTh uHepuuanbHoi? JIudt: a) ceo0o1HO Magaet; 0) IBUKETCS
PaBHOMEPHO BBEPX; B) IBIKETCS YCKOPEHHO BBEPX; I') ABMKETCS 3aMEJIJICHHO BBEPX; 1)
JIBHKETCSI PABHOMEPHO BHU3.

2. MoeT JI¥ TEJIO B OJTHO M TO K€ BPEMs B OJJHOW CUCTEME OTCUETa COXPAHATh CBOKO
CKOPOCTb, a B IPYro# - u3mensth? [IpuBeante mpuMepsl, MOATBEPKIAOIIUE BAIll OTBET.

3. Ctporo roBops, CBsi3aHHas ¢ 3eMJIeil cucTemMa OTCUYEeTa HE SIBISETCS MHEPIUATbHOM.
OOycOBNIEHO T 3TO: a) TATOTEHHEM 3eMJIH; 0) BpallleHueM 3eMJId BOKPYT CBOEH OCH; B)
nBUKeHneM 3emiu Bokpyr ConHia?

3ansaTne 2.3. 3aHMMaTe/IbHbIC IKCIIEPUMEHTHI 10 HHEPIHMH
Ilenb: MOBBICUTH MHTEPEC K MPOBEAECHUIO SKCIIEPUMEHTOB

XO0JI 3aHATH:

1. Bsenenue:
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CBOMCTBO Tela COXPaHATh COCTOSIHUE ITOKOS MM IIPSIMOJIMHENHOTO PAaBHOMEPHOTO
JBUKEHMS Ha3bIBACTCSl HHepPUMel. A KaKue MOYHO ITPOBECTHU OIIBITHI IO MOATBEPKICHUIO
CYIICCTBOBAaHHA MHCPIHH.

2. OcHoBHas 4acTh:

JKcnepuMeHT 1

Bo3zbMeMm nmo6oe Teno (MeTaTuecKuil mapuK, KyCOK Mella MiTH JIACTUK) B PYKH U
Pa30KMeM Majblbl: MIAPUK YNAJAET Ha MO

-Kakoe teno moaeiictBoBano na men? (3emiis.)

Ot IMPUMCEPLBI rOBOPAT O TOM, YTO UBMCHCHHEC CKOPOCTU TCJIa BCErAa BbI3bIBACTCA
BO3JICHICTBUEM Ha JAaHHOE TEJO KaKUX-IM00 apyrux tei. Ecinu Ha Teno He NeHCTBYIOT apyrue
TeJa, TO CKOPOCTh TeJa HUKOT/Ia HE MEHSETCS, T.€. TeJIO OyAeT MOKOUTHCS WIIH ABUTATHCS C
MOCTOSTHHOM CKOPOCTBIO.

JKCIEePUMEHT 2

Ha cmaxane nexcum niacmuxosas Kapmo4kKka, Ha Hell MOHema. Hpu PE3ZKOM UeldKe no
Kapmodke, Morema naoaem 8 CIMAaKan.

Yuyenuxku: MoHeTa He YCI€BACT UBMCHUTE CBOIO CKOPOCTDH, IIOOTOMY MMaJa€T B CTaKaH.

JKcnepuMeHT 3

Yunteasn: Tenepb ckaxxuTe, Kak HaI0 TSHYTh 3a HH)KHIOIO HUTb, YTOOBI CHavaza
pasopsanace eepxuas? IloToM pazopsanace nudchsaa?

Yuenuxu: YtoObl pazopBanack BEpXHsis, HAJIO TAHYThH IUIaBHO. UTOOBI pa3opBanach HUKHSISA —
PE3KO JEPHYTH 38 HUKHIOK.

Yuurean: [IpoBepum.

MaccusHnoe meno noogeuieno Ha MOHKOU HUMU, CHU3Y npussazana maxas sxce. (4Ymobwr meno ne
naoano Ha cmoi, e20 MOJICHO NOBECUNMb HA NPOYHYIO HUMb)

——
N\
o o |
o 4
—
|

A

Yuurenb: O0bsicHUTE HAOIIOLaEMOE.

Yuenukn: Eciu TAHYTb MCAJICHHO, TO TCJIO YCIIEBACT UBMCHHUTL CBOIO CKOPOCTD, a €CJIN PE3KO,
TO HCT.

JKCIepUMeHT 4

[TocTaBwTe Ipyr Ha Apyra UrpaigbHbIE MANTKA. Pe3ko 1 ObICTPO yaapbTe pedpoM JIMHEUKH
M0 caMo¥ HIKHEH miamike. Bam ynactes ee BEIOUTD, HE YPOHUB BCEX OCTANIbHBIX.
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3. 3aKIrounTeNIbHAS 4acTh.

A Tenepb IPOBEPUM:

1.

Br1 enete B mamune. ['naza 3akpsIThl. [1o kKakuM ONIYIIIEHUSIM BBI MOXKETE ONPECIIUTh
MHepLHalbHas CUCTEMa OTCUeTa, CBSI3aHHAs ¢ MAUIMHOW, wiu HeT? (Ecau nac bpocaem
u3 cmopouwvi 8 cmopony, mo CO HeunepyuanvHas, a eciu CUOUM POBHO HUYE20 He
owywas, mo uHepyuaIbHas)

C KeJIe3HOJOPOKHBIM COCTAaBOM CBsI3aHa CHCTEMa OTcYeTa. B Kakux ciiydasx oHa OyneT
WHEPIMAILHOM: a) MM0e3/1 CTOUT Ha CTaHIMH; 0) 1MOe3]] OTXOAUT OT CTAHIIUH; B) TTOE3T
MOJXOJIUT K CTAHIIMH; T') IBMKETCS PABHOMEPHO Ha MPSIMOJIMHEHHOM Y9acTKe

noporu? (Tloez0 cmoum na cmanyuu u 08UNCEMCsL PABHOMEPHO HA NPSMOJIUHETIHOM
yuacmie 0opoei)

[To ropu3oHTaIEHOM MPSIMOJIIMHEHHOM TOPOTe PABHOMEPHO JBIIKETCSI aBTOMOOUIIb C
paboTaromum neurareseM. He mpotuBopeunt i 310 iepBomMy 3akoHy Herotona? (He
npomusopeuum, m.x. 0eticmeus 0sueamens u 00pocU CKOMNEHCUPOBAHbL)

WueprmanpHas i cucTeMa 0TCYeTa, IBIKYILNASACS C YCKOPEHHEM OTHOCUTEIILHO KaKOM-
00 MHEpLUHAIbHOM cucteMbl? (Hem)

Ha 4ém ocHoBaH oJ1MH U3 croco0oB Haca)KMBaHH MOJIOTKA Ha pYKOHTKY?

3asil, criacasich OT Ipecieayolel ero codaku, AenaeT pe3krue IPHDKKU B CTOPOHY.
[Touemy cobake TpyaHO oKWMaTh 3aii1ia, X0Ts oHa Oeraet ObicTpee?

Hoquy OIMaCHO MEPEXOAUTHL JOPOTY MCPEIa 0IU3KO naynmum TpaHCHOpTOM‘.7

3ansaTue 2.4. OnbITHOE MOATBEPKICHHE 3AKOHA COXPAHEHUSI MMITYJIbCA
Llens: mpoAeMOHCTPUPOBATE BHINIOJHEHUE 3aKOHA COXPAHEHUS HMITYJIbCa
O6opynoBaHHe:CErHEPOBO KOJIECO, BO/IA, IIAPUKH HA HUTH, MIOJTHOC JJIS1 BOJIBI.

XO0JI 3aHATH:
1. Bsenenue:
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Bomnpocs! 1st yeTHOTO (PpOHTAIBHOTO TOBTOPEHHUSA:

1.Ha3Banue kakoi (QU3MUECKOW BEJIMYMHBI B TMEPEBOJE. C JIATHHCKOro 0003HayaeT
«romaok»? (Mmrynec).

2. [aiite onpeneneHue GU3NIECKOTO MOHATHS - IMITYJIbC Tea (3T0 Gu3nuecKasi BeTU4MHa,
paBHasi IPOM3BEICHUIO MACChI TEJIa HA €r0 CKOPOCTH).

3. Kakoii siBiisieTcsl 3Ta BEIMYMHA: BEKTOPHOM Win cKasipHOi? (CKkopoCTh — BEIMYKHA
BEKTOPHAs1, Macca — BeJIMUMHA CKassipHas. IIponsBeaeHne CKalnsipHO U BEKTOPHOW BEJINYUHBI
JaeT BEJIMYUHY BEKTOPHYIO).

4. Kyna HanpaBieH BeKTOp uMmmynbca Tena? (Bektop umiynbca Tesia HalpaBlieH TaKxke,
KaK M BEKTOp CKOpOCTH. MOKHO cKa3aTh, UTO 3TH BEKTOPHI COHAIPABIICHBI).

5. O6o3Hauenue u hopmya sl HaXOXKICHUSI.

6. Equnnna nuzmepenus. Uto npuHUMAIOT 3a eAMHULLY UMITysbca? (3a eAMHUILY UMITYJIbCca
MPUHUMAIOT UMITYJIBC T€JIa Maccou 1 Kr, ABMXKYIIETOCS CO CKOPOCThIO 1 M/C)

7. Kakue tena obnagator ummnynbcoM? [IpuBennre npuMepsl.

8. Umnynbc, kakoro Tena paseH 0? [IpuBeaure npumepsl.

9. Ot uero 3aBucHuT uMItyJabc Tena? (OT Macchl Teaa U €ro CKOPOCTH).

2. OcHOBHAs YacTh:

YeroBek JaBHO MeUTajll 0 HeOe, 0 HeOSCHBIX Tenax. MedTaau JIFoOU O TOM, YTOOBI KOrja-
HHOyAh MOOBIBaTh Ha HEOECHBIX Temax. UeaoBeuecTBO HE OCTAHETCS BEYHO Ha 3eMile, HO, B
MOTOHE 3a CBETOM M TMPOCTPAHCTBOM, CHadajia poOKO MPOHUKHET 3a Mpeiaesbl aTMochepsl, a
3aTEM 3aBOIOCT ceOe BCE OKOJI0O3EMHOE IIPOCTPAHCTBO. DTUMH 3aMedaTeIbHbIMU cioBamu (K.O.
[{nonkoBCKOr0), 51 X0Uy HayaTh HAIle 3aHATHE, HA KOTOPOM MbI MO3HAKOMHMCS C 3aKOHOM
COXpaHEHUs UMITYJIbCA, C MIPAKTHYECKUM ITPUMEHEHHUEM 3aKOHA COXpPaHEHUS UMITYJIbCA.

JleMoHCTpaNMsl ONBITOB:

1) crakad ¢ BOJOM HAXOOWUTCS Ha JJIMHHOM IOJOCKE MPOYHOM Oymaru. Ecnu TaHYTH
MOJIOCKY MEIJIEHHO, TO CTaKaH JABUXKETCS BMECTE ¢ Oymaroi. A eciim pe3Ko NEepPHYTh MOJIOCKY
Oymaru — rpaduH OCTaeTCsl HEMOABUKHBIM?

2) C renexkamu. Mex 1ty IByMsl OJMHAKOBBIMHU MOKOSIITUMUCS TEIC)KKAMU HAXOIUTCS CyKaTast
npykuHa. [Tocie nepexuranus HUTH, CTATHBAIOLIEH PY)KUHY, TEJICKKA HAYNHAIOT JIBUTAThCS
10 BO3JIYITHON JOPOKKE MPHOOPa B MPOTHUBOIOJIOKHBIE CTOPOHBI C PABHBIMH 10 MOTYJTIO
cKopocTsMu. UeMy paBHO U3MEHEHHE UMITYJIbCAa CUCTEMBI TEJI, COCTOSIIMX U3 IBYX Telexek? (
Hynto 1o u nocne).

3) C mapukamu, MOJBEUICHHBIMU HA HUTH.
4) JleMoHCTpaIys BpalleHUs] CErHEpOBa KoJjieca.

CerHepoBo Koneco
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[Tpunnun paboTsl

JlelicTBUE cerHepoBa KoJieca OCHOBAHO HAa peaKIMU BbITeKawowlel cTpyu. PeaktuBHoe
JBKEHUE — 3TO JBH)KEHHUE, KOTOPOE BOSHUKAET MPU OTJIECJICHUU OT TeJla HEKOTOPOH €ro 4acTu
C OoIpene’€HHON CKOPOCThIO. B cilyyae ¢ cerHepOBBIM KOJIECOM HCIOJIb3YETCS HE ra30Basi CTPYs,
a BOJISHAS.

OO0BbsiICHEeHHE: CTPYS BOJBI, BRITCKAIOIIAS U3 COCYa KOHMUECKON (POPMBI, ABMKETCS TIO
M30THYTOU TPyOKe, MPUCOCAMHEHHOM K caMOMy COCYy. 3a CUET OTOpachIBaHUS BOJIbI TPyOKa
JBKETCS B MPOTUBOTIOJIOKHYIO CTOPOHY, U COCYJ BpallaeTcsl.

3akoH

[IpuHIMT peaKTUBHOTO BWXEHUS, IEMOHCTPUPYEMBIN CETHEPOBBIM KOJIECOM,
0O0BSACHSETCS 3aKOHOM COXpaHeHHs UMIYyJabca. COrIacHO ATOMY 3aKOHY, CYMMapHbIN UMITYJIbC
CHCTEMBI, COCTOSIIEN U3 COCy/la U BBITEKAIOIIEH BObI, I0JKEH OCTaBaThCs HEM3MEHHBIM —
OBbITh PaBEeH HYJIIO, Kak U JI0 Hayasa ABWKeHus. [loaTtomMy cocyn HauMHaeT ABUTaThCA B
HaIpaBJIEHUH, IPOTUBOIIOJIOKHOM CTPYye BOJbI, C TAKON CKOPOCTHIO, YTO MOJYJIb €r0 UMITYJIbCa
paBeH MOJIyJII0 UMITYJIbCa CTPYH.

[IpumeHeHne

CernepoBo KOJIECO CIY)KUT AeMOHCTPAIIMOHHBIM NPUOGOPOM ISl U3YUYEHHUS PEAKTUBHOTO
nBUKeHHs. Takke MPUHIUI, HA KOTOPOM OCHOBAHO YCTPONCTBO, UCIIOJIBb3YETCS
B OPOCHTEJILHBIX Pa30pPbI3ruBaTeJIfX.

3aKIIOYNTEIbHAS YacTh.
Pemenue 3agaun Ha HEYNpyroe coyaapeHue

C Tenexku, ABMKYIIEHCS CO CKOPOCTHIO 2M/C, CIIPHITMBACT MAJIbYUK CO CKOPOCThIO 1M/C,
HaIpaBJIEHHOW TOPU30HTAJILHO MPOTUB XO0Ja TEJICKKH. Macca ManbuMKa paBHa 45 Kr, a Macca
tenexku — 30 kr. C Kakod CKOpPOCTBbIO OyIET JBHTaThbCs TEJIEKKA Cpa3y IOCIE TOro, Kak
MaJIbYUK CIIPBITHYII ¢ Hee?

3ansTue 2.5 PeakTHBHOe [BH:KEHHME B MPHPOAE. IKCIEPUMEHTHI IO CO3JAHUIO
PeaKTHUBHBIX IBUTATe/€eH.

Ilenp: MO3HAKOMHUTH C PEAKTUBHBIM JIBIDKCHHMEM B TIPUPOJIC; B Kakux cdepax ero
MIPUMEHSIET YEJIOBEK.

O60py,[[OBaHI/ICZ BO3AYHIHBIC HIAPpWKHU, MAKCT PAKCTHI, IOPTPETHI KOCMOHABTOB MW HAIIIHUX

yUYEHBIX.
XoJ 3aHsTUS:
1. Bsenenue:

PeakTuBHOE IBMIKEHHE — JABHIKCHHUEC, KOTOPOC BO3HHMKACT, KOIr'Ja OT TCJIa OTACIIACTCA U
JABHIKETCSA C HCKOTOPOﬁ CKOpPOCTBHIO, KaKasg-TO €TI0 4aCTh, T. €. IBMIKCHNEC, BOBHUKAIOIICC 3a CUCT
BLI6pOCa BCIIICCTBA.

2. OcHOBHas 4acTh:
[IpuMepsl peakTUBHOTO ABUKEHUS B IPUPOJIE
B npupone, B 0CHOBHOM, peaKTUBHOE ABMKEHUE MPUCYTCTBYIOT Y )KUBOTHBIX, OOUTAIOIIHNX
B BOJHOM cpere.
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MHorre MOpCKME KUBOTHBIE JJISI NEPEABUKECHUS HCMOJB3YIOT PEAKTUBHOE JBH)KEHHE.
Cpenu 3TUX KUBOTHBIX: MEAY3bl, OCBMHHOTH, MOPCKHE T'peOCIIKH, KaabMapbl, CaJIbIIbI,
KapakaTHUIlbl. Bce 9TH )KUBOTHBIC UCTIONB3YIOT PEAKIIUIO BIOPACKIBAEMOM CTPYH BOJIBI.

B kauecTBe mpumMepa MOKHO pacCMOTPETh KapaKaTHIl B OCbMHHOTOB. OHU 3a0HparOT BOIY
B JKa0epHYIO TIOJIOCTh, a 3aT€M BBIOPACHIBAIOT HHEPTHYHO CTPYIO BOJABI Yepe3 BOPOHKY.
Kapakatuia Hanpasisier TpyOKy BOPOHKM Ha3aJl UM B OOK M, BBIJIABJIMBASI U3 HEE BOIY, MOXKET
OBICTPO JBUTATHCS B pa3Hble CTOPOHBL. OCBMUHOTHY MPHUAAIOT CBOEMY Tey 00TeKkaemMyto Gopmy,
Onarojapsi CKJIaJbIBAHUIO IIYMATIbIEB HAJ T'OJOBOM, U MOTYT TaKMM 00pa30B yIMpPaBIsTh CBOUM
JIBIDKCHHUEM.

BonpmuHCTBO MCAY3 MOJIB3YIOTCA PCAKTUBHBIM crrocoboM JABHUKCHUS, BBITAJIKHMBAsA BOAY
M3 MOJIOCTH CBOCTO 30HTHKA.

HekoTtopele mpencTaBUTENM HACEKOMBIX TaKXKE MCIOJNB3YIOT s IepeMEelIeHUs
peaKkTUBHOE [BIDKCHHME. Tak, Hampumep, ITUHHOOPIOXHE JIMYMHKH CTPEKO3 HCIOJB3YIOT
pEaKTUBHOE ABM)XKEHHE B MUHYTY ONACHOCTH. JlaHHBIE JIMYMHKU HCIOJIB3YIOT CBOIO 3aHIOIO
kuimKy. OHU HaANOJHAIOT €€ BOJOW, 3aTeM CHJIOH BBIOPACHIBAIOT BOAY. €M caMbIM JIMYMHKA
TepeMeEIIaeTcs 1o MPUHIIUITY PEaKTUBHOTO JIBHKCHHUS.

TUNMUYHBIM MPUMEPOM PEAKTUBHOTO JBMIKEHUS MOXKET CIIY’)KUTH IBHIKCHUE PAKET.

- PAKETA (uem. Rakete), nerarenbHblii anmapaT, IBHKYIIUICS MOJ JIEHCTBUEM pPEaKTHBHOMN
CHJIBI, BOHHKAIOIIEH MTPU OTOPOCE MACCHI CrOPAIOIEro pakKeTHOTO TOTUTHBA (pabodero Tena).

- PAKETA-HOCUTEJIb, mHoroctyneHyatas (2-5 cTyrneHel) ympaBisemas pakera s
BBIBEJICHUSI B KOCMOC IIOJIE3HOTO TIpy3a (MCKYCCTBEHHOIO CIyTHHKAa 3€MJIM, KOCMHYECKHUX
KopalJieil, aBTOMATHYECKUX MEXKIUTAHETHBIX CTaHIMU W Ap.). A0 90% maccel cocTaBiseT
TOILJIMBO; Macca BEIBOJAMMOTO Ha OKOJIO3EMHYIO OpOUTY T0JIe3HOTO Tpy3a oK. 140 T.

- PAKETHOE OPYJXHE, COBOKYIHOCTh pa3JMYHBIX  PAKETHBIX  KOMIIJIEKCOB,
MpeHa3HAYEHHBIX Ui MOpPaKeHUsS Ha3e€MHBIX, BO3IYIIHBIX U MOPCKHUX Iiefieli 60eBON 4acThiO
paxer.

- PEAKTUBHOE OPYKHUE, Bux opyxusi, B KOTOPOM CPEIICTBA MOPAKEHUS JOCTABJISIOTCS K
L[EJIH 32 CUET PEaKTUBHOM TSTU ABUTATEIS

- Crapr kocMuueckoro kopabms ¢ kocmoiapoma. KOCMHUUYECKHM AIIMAPAT (KA),
anmapar Uil IoJeTa B KOCMOC WJIM B KOCMOCE, Hamlp. HCKYCCTBEHHBIH CIYTHUK 3eMIIH,
KOCMUYECKHUI Kopabiib, opOUTaIbHasi CTaHIUS

- OHO U3 TIaBHEHIINX U300peTeHuil yenoBeuecTBa B XX BEKe - 3TO U300pETeHHE PEaKTUBHOTO
JIBUTATENs, KOTOPBIM TO3BOJMJI YENOBEKY MOJMHATHCA B KocMoc. CerogHsi Mbl JOJDKHBI
BCIIOMHUTH JIFOJIEH, YUEHBIX KOTOPBIE c/ieNiainy OOJbIION BKIIA] B Pa3BUTHE HAYKH.

- HuoakoBckuii K.J.- OCHOBOMOJOXHUK TEOPUU MEXKIUIAaHETHBIX coobmenuit. Ero
WCCIIeIOBAHUS BIEPBbIE MOKA3aIM BO3MOXKHOCTh JOCTHKEHHSI KOCMHUUECKUX CKOPOCTEM, J0Ka3aB
OCYILIECTBUMOCTh MEXKIUIAHETHBIX MOJETOB. OH TNEpBBIM HM3Yy4WJI BOMPOC O paKETe —
HMCKYCCTBEHHOM CITYyTHMKE 3€MJIM M BBICKA3al HUACK CO3JaHUS OKOJO3EMHBIX CTAHIMM Kak
HCKYCCTBEHHBIX IOCEJIEHUH, HCTONb3YyIomuX dHepruto CoNHIA, ¥ MPOMEXKYTOUHBIX 0a3 s
MEXIUTAHETHBIX COOOIIEHHI; paccCMOTpeN MEIUKO-OMOJOrHYecKre MpoOJieMbl, BO3HUKAIOIINE
MPU JJIATEIBHBIX KOCMUYECKUX MOJIEeTax

- TATAPUH HOpuii AnekceeBuu (1934-68), poccuifickiii KOCMOHABT, JIETYUK-KOCMOHABT
CCCP (1961), monkoBuuk, ['epoit Coserckoro Coroza (1961). 12 ampens 1961 BmepBbie B
HCTOPUH YETIOBEUECTBA COBEPIIHII MOJET B KOCMOC Ha KOCMUYEeCKOM Kopabie «BocTok».

- TEPEHIKOBA Banentuna Buaagumuposna (1937), poccuiickuii kocMOHaBT. JleTumk-
kocmoHaBT CCCP (1963), nepBasi B MHpe >KEHIIMHA-KOCMOHABT, KaHAUJAT TEXHUUYECKUX HAYK,
nonkoBHUK (1970), obmecTBeHHbli aesrens, ['epoir CoBerckoro Coroza (1963). Ilomer Ha
«BocToke-6y» (utoHb 1963).
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3. I'pynmoBas pabora:

[Ipemyiaraercss HagyTh BO3IYHIHBIA MIAPUK M OTIYCTUTh. OOBACHUTH NMPUHIMII TOJETa
HIapHKa.

4. 3aKJIIOUUTENIbHAS YacTb.

[locne yBMACHHOrO M YCHIBIIIAHHOIO S QyMar y Bac JOJDKHO BO3HHUKHYTH 4YYBCTBO
TOPJAOCTH 3a TE€X JIOAECH, KOTOpPbIE BHECIM CBOM BKJIAJ B PAa3BUTHE PAKETHOM TeXHUKU. U BbI,
pebsita, Takke B OyaylmieM MOKETE BHECTH CBOW BKJIQJ B MHTEPECHOE JEJO — B OCBOCHHE
KOCMHMYECKOT0 IPOCTPAHCTBA.

3ansaTue 2.6. OnbiThl N0 Teme «LleHTp TszKeCTH.

]_IGJ'II)I PACKPBITE TOHATHUC LEHTpaAa TAKECTU TCJIda, OSKCICPUMCHTAJIBHO IMOATBCPANTDH
HU3YUCHHBIC TCOPCTUYCCKUC 3HAHUS.

OO6opynoBaHue: JIMHEWKA, HUTh, TOMUHO, KapaHJalll, CKJIATHON ToX, Tapeyka, 4 BUIIKH,
OyThUIKa C MPOOKOH, UTJIa, ITYMOBKA, MOJIOBHUK, SHIIO.

Xog 3aHATHSA:

1. Bgenenue:

HN3yuyasi ABUM:KeHHE TeJl MO/ JAeiicTBHEM Pa3jIUYHBIX CHJI, Mbl MOKAa He 00pamaJIu
BHHMAaHHE HA TO, YTO TeJIa HMEKT pa3Mepbl, Mbl CYMTAJIN UX MATePUAIbHBIMH TOYKAMU.
Takoe ynpouieHne BepHO, €CJIM BCe TOYKH Tesla MepeMellalnTcsl OAUHAKOBO, T.€. eCJIU TeJI0
ABMIKeTCsl mocTynarejbHo. Hano BBISICHUTL K KaKOd TOYKe TejJa J0JKHA ObITh
NPUJIOKEHA CHJIA VISl TOT'0, YTOOBbI €ro ABHKeHHe ObLJIO AeliCTBUTEIBHO OCTYIATEIbHBIM.

IIposedem demoncmpayuro.

Bo3pMéM nuHENKY, TPUKPENUM K €€ KOHILY HUTh U IOTSIHEM B HAIIPABJICHHH,
MEePNEHANKYIISIPHOM OcH JuHelku. OHa noBepHETcA. [Ipu TakoM MOBOPOTE pa3HbIE TOUKU
JIMHEWKH TIPOXOJAT Pa3aIuvHbIe IYTH U IBHXKYTCS C PA3JIMYHBIMU CKOPOCTSIMHU, T.€. UX JIBU)KCHUE
HEO/IMHAKOBHI U JTUHEIKa ABUKETCS HEe MOCTyNaTesbHO. MI3MeHuM HampaBieHue, 0yaeM TAHYTb
BJI0JIb €€ NIUHBL. JIMHEelKa IBUKETCs TaK, UTO BCE €€ TOUKH UMEIOT OJIMHAKOBBIE CKOPOCTH U
MPOXOJAT 0iuHAKOBbIE ITyTH. I1000HbIE ONBITHI NPUBOIAT HAC K BBIBOAY, YTO B Ka:KI0M
Tesie CylIecTBYeT TaKasi TOYKA, B KOTOPOH NepeceKalTCsl HANpaBJIeHUs IeHCTBUS CHJI,
COO0IIAK KX TeJIY NMOCTYNaTeIbHOe ABHKeHHe. JTa TOYKA MO0JIy4Yn/Ia HA3BaHUe LeHTPa
Mmacc.

2. OcHoBHas 4acTh, rpymnmnoBas padora

[[J'IH IIPOBEPKU CHACITIACM HCECKOJIBKO OIIBITOB. Hpe>1<z[e BCCIro — OIBIT ¢ JOMHUHO. HOHpO6y171
IIOCTaBHUTH Ha CTOJ Bce 28 ero KocTen TakK, KaK IIOKa3aHO Ha PUCYHKE.
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Cnenats 310 HenpocTo. [Ipexie Bcero Hy>KeH XOpOIIHi, POBHBIN CTOJ. M CTOSTH OH OJDKEH
MPOYHO, HE MIATAsICh. 3aT€M, BO3BECTH TaKyIO XPYIKYIO IMOCTPOUKY Ha OJHOM KOCTOUKE BOOOIIE
enBa ju ygactcs. Jlydiie crepBa NMOCTaBb CTOMMSI HE OJIHY KOCTOUKY, a TpH. M TONIbKO TOTOM,
Korjga Bce OyleT TOCTPOEHO, Thl OCTOPOXKHO yOepelnb 1Be KpailHHE KOCTOYKH, KOTOpBIC
CITYKWJIM TIOIMTOpKaMu. VX Hy»KHO TIOCTaBUTh Ha BEPIIUHY MOJYUYUBIIETOCS COOPYKEHHUS.

N npaxxe mpu BceX MPEAOCTOPOKHOCTAX HEMAIO TPHUACTCS TIOBO3UTHCS, TOKA YIACTCSA
3aKOHYUTH MMOCTPOUKY. A BOT OPOKHHYTH ITOTO «BEJIMKAaHA HA OJHOW HOTEe» HUYEro HE CTOWT.
JyHb TOCHIIBHEE — U BCE pacchIieTcs!

Tak uTO k€, MOKET OBITh, I MOHOPEJIBCOBAS TIOpora OyAET TaKoi ke HEYCTOMIHBOM?

A KapaHaani-To He nagaer!

BTtopoii onmbiT Oyaer Takoil: monmpoOyi MOCTaBUTh KapaHjamn Ha octpue. Eciu y Te6s MHOTO
TEpIEeHHs], TO OMBIT C JOMHHO, BEpOSITHO, osy4yriics. Ho yx ¢ kapaHgamoM-To He MOIy4UTCs
HaBepHsAKa. Mokenib BO3UTHCS XOTh LIEJbIN JeHb!

M Bce-Taku ecTh OYEHb MPOCTOM CHOCOO 3acCTaBUTh KapaHaaml CcTosTh. Bcaaum B Hero
MEPOYMHHBIA HOX, PACKPBIThIN HE 10 KOHIAa! Ha pucyHke sicHO BUAHO, KaK 3TO CIIENaTh.

PackpsiBast HOK OOJIBIIIE MM MEHBILE, MOXKEIIb YCTAaHABIMBATH KapaHAAIl HEe TOJBKO MPSMO,
HO M HakJIOHHO. M Bce paBHO OH He OyJeT maaaTh, AaXe €CIU €ro TOJKHYTh. HeMHOXKO
MOKa4YaeTcsi — M OCTaHETCsI CTOSTh Ha ocTpue!

[Touemy xe kapanmam Oe3 HOXa MaJaeT, a ¢ HOXKOM cTouT? Beap B 000HX ciaydasx KapaHaall
OTIUPAETCsl Ha OCTPUE. ITO €r0 TOYKA OMOPBHI.

Ho B mepBoM ciydae ToYka OMOpHI HAaXOJWJIach B caMOM HHU3Y. A BO BTOPOM — IIOJ HEH
BHUCEJ TIEPOUYMHHBIN HOXK. SICHO, UTO JIeNo 3/1ech MMEHHO B HOXe. Ecii kapaHaan HaKJIOHUTCS U
HayHeT MajaTh — HOX OyIeT MoJHMMAaTbcs BBepX. Ho Belp HOX TshKenee, OH TSHET BHH3 U
3aCTaBIISIET KapaH/all CHOBA BHITPSIMUTHCS.

3HaunT, paBHOBECHE OyIeT YCTOHWYMBO, €CIM TJIaBHAs TSDKECTh HAXOMUTCS HIKE TOYKU
OTIOPBI.
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OnbIT ¢ NOBapeumKoii

Hox Tsxenee xapanpama. IloBapemka Tspkesnee Hoxa. Uto Obl Takoe MoJoOpaTh TsDKelee
IIOBapelKu?

Tapenky? I'ogurcs!

[TocmoTpH, Kakoil pekopll paBHOBECHs YCTAHOBMJIA IOBApeIlKa, COEIWHEHHas CO CBOEH
noapyxkoit — mrymoBkoi! IlepeBepHyTas Tapenka JEXKHT KpaeM Ha TOPJBIIMIKE OYTBUIKA B
MMPOYHOM, YCTOWIMBOM TIOJIOKEHUH.

A Tenepb HaBepxy Tapesnkal

Kak ypaBHOBecHTh Tapenky Ha ocTpue Uribl? Thl, KOHEYHO, Cpa3y COOOpa3ulllb, YTO IS
ATOTO HYXHO TOJ00paTh UYTO-HUOYIh TOTSDKENEe TapeslKd. B HameM ombITe B3STHI YETHIPE
BUJIKU. TOJIBKO OHU TOJKHBI OBITH CTAJIbHBIE; ATFOMUHUEBbIE CIUIIKOM JIETKH.

Pazpexxp mo jmHE 1Be KOpKOBBIE MpoOKW. Ecim Takux mpoOOK y TeOs HET, MOKEIb
paspes3aTh J1Ba Kycka MOPKOBHU. B Kakayto U3 4eThIpex MOJIOBUHOK BCAIW MO BHIIKE TaK, YTOOBI
YToJ1 MEXY TUIOCKOCTBIO Cpe3a U BUJIKOM ObLT UyTh-4yTh MEHbILIE IPSIMOTO.

Pa3mecTtn BIIIKM ¢ mpoOKaMu 1O Kparo TapeIKy Ha PaBHBIX PACCTOSHUAX OJHA OT Apyrou. Jlis
00JbIIeH YCTOMYHUBOCTH 3yObsl BUJIOK JIOJDKHBI KacaThCsl Kpasi TApeiKu.

Tenepp Tapenky MOXXHO YypaBHOBECUTb Ha OCTpPHE WIJIbI,
BCA)XEHHOM B 1poOKy. Ha ria3 kaxeTcst, 4To 3T0 HEBO3MOKHO, — M Bce-TakH Tapeika ctout! Ee
MOJKHO Ja)K€ 3aCTaBUTh BPAILlAThCsl, €CIM PACKPYTUTh JOCTATOYHO OCTOPOXHO. M Bpamarbcs
oHa OyzneT noaro. Benp TpeHue Mex1y KOHUMKOM UIJIBI U TAPENIKOW HeOOJIbIIOE.

Eme nBa onbiTa ¢ BUWIKaAMH

HMest 1oCcTaTOUHO TSXKENbIE BUIKH, MOKHO CJIEaTh €IIE IBa KPACUBBIX OIIbITA.

Jliis mepBOTO M3 HUX MOHA004TCs OyThIIKa, U0 U KOPKOBask MpoOKa WM KYCOK MOPKOBU. B
HIDKHEM KOHIIE IPOOKH MM MOPKOBKH CZ€Jail BBIEMKY, YTOOBI OHA IUIOTHO CaJWlach Ha KOHEIl
giina. BUIky BOTKHU Tak, Kak MOKa3aHO Ha PUCYHKE.
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Tenepb, MPUKPBIB SO TaKOW «IUIANON», Thl JIETKO HAaIlylacllb
MOJIOXKEHHUE, TTPU KOTOPOM OHO OyJIeT CITOKOWHO CTOSITh Ha TOpJbIlike OyThulku. W make He Ha
BCEM TOPJIBIIIKE, a Ha €T0 Kparo!

4. 3aKIFOUNTEIILHAS YaCTh.

1. Yro Ha3bIBaeTCS LIEHTPOM TSKECTH?
2. Jlyis yero HEOOXOIUMO 3HATH IEHTP TSHKECTH Tea?
3. Kak onpenensieTcs HEHTp TSHKECTH Tena?

3ausTue 2.7. Kopodok ¢ cropnpu3zom. BBepx no ckary. Bepxom Ha 6ouke.

Lenb: neMoHCTpaIus ONbITOB U UX O0BSCHEHUE YICHUKAMU
O6opynoBaHue: U3rOTOBIICHHBIE TPUOOPHI yUCHUKAMHU
X0 3aHsITHS:

1. BBenenue:
Ha nmom BaMm ObLIO 3ajaHKe OTHICKaTh B CETU MHTEPHET OMBITHI «KopoOok ¢ cropmpuzomy»,
«BBepx mo ckary», «Bepxom Ha Oouke». COCTaBUTb NpPE3CHTALMIO U OOBACHUTH
(buzmveckKoe sSBIICHHUE.

2. OcHOBHas 4acTh: AEMOHCTpALUS TPE3CHTALIUN U OIBITOB.
Kopo6oxk ¢ cropmpuzom

B cnnueunsriit KOpO6OK MOJIOKH TSIKEIIYIO ra17n<y. CI[BI/IHB ee KaK MOJKHO OJIKe K OJJHOMY
Kparo. Tenepb 9TOT Kpaﬁ 6yz[eT YACPIKUBATHCA HA CTOJIC, AaKE CCJIN ITOYTHU BECh KOpO6OK BUCUT
B BO3AYXC.

OTOT ONBIT JAaJICKO HC TaK KpaCHB, KaK OIIbITHI C HOBapeIHKOﬁ n TapenKoﬁ. Ho ecth B HEM O1HA
3aMedaTebHas 0COOEHHOCTD. BHCCB BCs TSOKCCTD JIC)KUT BBIIIC TOYKHU OIIOPHI, a KOpO6OK HE

nagaet!

HO“IGMY? Tenepb Thbl, HABCPHOC, CMOKCIIb NO0TraAaTbCA.
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Jleno B TOM, YTO €ciii KOpOOOK HAa4YHET NepEeBAINBAThCA Yepe3 Kpall CTOJA, Taiika IOAHUMETCSL.
WNHpIMU cioBamu, IpU HapyIIEHUH PaBHOBECHS LIEHTP TsDKECTH OyneT noaHuMmatecs. [lostomy
paBHOBecue OyJieT BOCCTaHABIMBAThCSI.

NHTepecHO, 4TO MO 3TOM )K€ caMOi IPUYHMHE B YCTOMYMBOM PaBHOBECUM HAXOATCS CTOJIBI,
mKagbl, KPOBAaTH, MaMATHUKH, aBTOOYCHI, OJJbEMHBIE KPAHbI, CaJIOBbI€ CKAMENKH, TETJIOBO3bI,
raJIoIIN, CTOSALINE MO/ BEIIAIKOM, U ellle THICAYN CaMbIX Pa3HOOOpPa3HbIX MIPEIMETOB,
MEPEYUCIIEHNE KOTOPBIX HE IOMECTHIIOCH Obl B 3TOW KHMXKKe!

OO11ee CBOMCTBO y HUX OJHO: IPU HAPYIIEHUH PAaBHOBECHSI LIEHTP TSKECTU TOJHUMAETCSL.
[TosTOMY-TO BCE OHM JIEXKAT, CTOAT, €AYT HE OIIPOKH/IBIBASICH!

BBepx no ckary

B neiicTBuTENBHOM KM3HU MBI JABHO YXK€ MPHUBBIKIM YTraJblBaTh IEHTP TSDKECTH Ka)IO0TO
npeameTa. Mbl cpa3y cooOpakaeM, Kak MOJOKHUTh WX TMOCTaBUTh ATOT MPEAMET, YTOOBI OH HE
ynan. «®Dokyc» BaHBKH-BCTAaHBKM B TOM, YTO OH OOMaHBIBaeT Haml riazomep. Ero meHTp
TSDKECTH HAXOJUTCS HE TaM, Iie Mbl mpeanojaraeM. [1o3ToMy BaHbKa-BCTaHbKa TaK YINOPHO
MPUHUMAET MOJIOKEHUS, KOTOPBIE KAKYTCS HEECTECTBEHHBIMU.

JaBail cnenaeM emnie OJuH OIBIT, KOTOPBIM HAa MEPBBIMA B3I TOXKE MPOTUBOPEUUT 3aKOHAM

paBHOBeCHSI.

W3 nnotHOH Oymard WM TOHKOTO KapTOHa CKJIed koiblo. Ha BHYTpeHHIOIO €ro CTOpOHY
IIPUKJIEH B OJJHOM MecTe Ipy3: IEPEeBIHHYIO YypOUKY, KyCOUYeK Cypryya Wid ApYyroi HeOoJbIIOoN
IpeaMeT, Becauii OoJiblle, yeM caMmo KoJbllo. UToObI Ipy3 He ObUI BHJEH, 3aKJei KOJbIO ¢
o0eux cropoH Oymaroil. Ha Helf MOXHO uTO-HMOyIb HapucoBaTh, Hampumep, jauuo. Ecmu
0I00POIOK 3TOro JHua OyAeT Tam, TIe rpy3, TO €ro He yAacTcs MOCTaBUTh «BBEPX HOTaAMID)
(XOTs, KOHEYHO, HHMKAKMX HOT y Jnumna Her). «JIumo» Oyaer KaTuThCs, MOKAa HE CTaHeT
1o100po KoM BHU3. OHO MOXKeET Jja’ke MOJHUMAThCS BBEPX 0 CKATy, Kak MOKa3aHO Ha PUCYHKE.
JIuHelika MoJjio’ke€Ha OJHUM KOHIIOM Ha KHUTU. Bcskoe HOpMalibHOE KOJIECO CKAaTUIIOCh ObI O
Helt BHU3. Ho «iniio» moctymnaetr Ha060poT.

Bepxom He 0ouke

Eciu y Tebs ectb Kpyrias jkecTsHas OaHOYka, XOTs Obl OT OBICTPOPAacTBOPHUMOro Kode,
MOJKEIIb C/IeNIaTh KPacHBYIO MIPYIIKY, OCHOBAHHYIO Ha paBHOBecHH. Ee ycTpoiicTBO sCHO 3

pPHUCYHKAa.
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B nentpax nHa M KpBIIKK MpoOei rBo3aeM mo oTBepcTHio. [IpoOuBaTh Hamo Ha JOMICUKE,
KOTOPYIO HE XKaJlb UCIOPTUTh. M3 TOJICTON IIPOBOJIOKM COTHU OCh C KOJIEHOM IIOCPEIUHE U K
9TOMY KOJIEHY IIPUKPENY CBUHLOBBIN I'PY3UK MU HAJACHb TSKEIYIO Faiky.

3akpoii O0aHKy, BJEB KOHIIBI OCH B OTBEpCTHS JTHa W Kpblku. Hapucyii Ha Oymare kioyHa,
HaKJIeH ero Ha KapTOH M BBIPEKb. HOrm mpuKpenu K KOHIIaM OCH, BHICTYTIAIOIIUM 13 OaHKH.
Tonkau O6aHKy, 4TOOBI OHa Mokartwiack. Kiioyn OyaeT cuaeTh «BepXoM Ha OOUYKE» U BECENO
packiaHuBaThCs !
3. ['pynnoBast paboTa: npeacTaBieHue padOT ydeHUKAMU.
4. 3aKIIOuNTENbHAS YaCTh.
OO6cyxeHne MPE3eHTAININ U TTOJIEII0K

3ansaTue 2.8. OnbiThl I'asiniies mo u3y4yeHu0 K0J1e0aTeJIbHOr0 IBUKEHU S

[lenb: M3y4HTh TCOPETHUYCCKHE OCHOBBI KOJICOATEIIBHOTO ABMIKECHHS MaTEMaTHYECKOTO
MasTHHKa, Oojiee MOJIPOOHO HCCIIEIOBATh €r0 yAUBUTEIbHBIC CBOWCTBA B JKCIEPUMEHTaX W
Y3HaTh HCTOPHUIO U300PETEHUS, UCCIICIOBAHMS M PUMECHECHHS MasSTHUKOB.

OGopynoBaHue:

X0 3aHsITUS:

1. BBenenue:

CBolicTBAa MATEMAaTHYIECKOI0 MASITHUKA

N3 ucropuu: B 1584 roay mosoioit yuenslii ['anuneo ["anunei cuenan 3ameyaTeabHOE
oTKpbITHE. ['0BOPSAT, UTO ciymIas Meccy B coO0ope, OH HabI0Jall MEPHOE MOKAYMBAHUE TSHKEIIBIX
JIIOCTP, MO/IBEIIEHHBIX Ha LIEMAX K MOTOJIKY cobopa. ["anuneit 3ameTu, uto popma u pazmepbl
JOCTp ObLTH aOCOIOTHO pa3Hble, OJUHAKOBBIMU OBUTH TOJIBKO JUTMHBI LIETIEH U PU 3TOM
JIIOCTPBI PACKaYUBAJINCh B OJHOM puT™Me. CTpaHHO ObLIO HAOIIOAATh, YTO PUTM JBMYKCHHUS
JIIOCTP HE 3aBUCHT HU OT Macchl, HU OT Gopmbl rocTp. [lomydaercs, 4To puT™M pacKauuBaHHA
3aBUCHT TOJIBKO OT JUIMHBI ojBeca. ["anuieo npuiien K BEIBOAY, YTO MEPHO KoJeOaHun
MasTHUKOB HE 3aBUCAT OT MACChl TPY30B M aMILTUTYbI KoJIeOaHui. DTO ObUT OJIMH U3 MEPBBIX
AKCMEPUMEHTOB B UCTOPUU HOBOU (PM3UKU U K TOMY K€ H300pETEeHHEM HOBOTO YaCOBOTO
MexaHu3Ma. [anumneit npeanokui cuuTaTh BpeMs M0 KOTUYeCTBY Kosiebanuii MasTHuka. [lepros
KoJiebaHuit MOXKHO OBLIIO BHIOPATh MPOU3BOJIBHO. UeM MEHbIIIe Tepro1 — TEM TOYHEE OTCUET
BpemeHH. Ho vackl o cucreme ["anuest ObIIM U3rOTOBIIEHBI TUIIL 75 JET ciycTs B 1656 roay
Xpuctuanom ['roireHcoM, HUIEPIIAHICKUM MEXaHUKOM, (PU3UKOM U MaTeMaTUKOM. YiKe
MepBbIe MASTHUKOBBIC Yachl OBLIIM TOPA3]0 TOUHEE KOJIECHBIX 4acoB. [locTeneHHO MeXaHUu3M
MasTHUKOBBIX YaCOB COBEPIIICHCTBOBAJICS, U UX TOYHOCTH BCe OoJiee Bo3pacrana. B urore
MasTHUKOBBIE Yachl ['anumes-I'oiireHca craiy JTy4IIMMU U MO3BOJISIIA OTCUUTHIBATH BPEMSI C
MOTPEIIHOCTHIO He 00JIee THICSYHBIX JOJIeH CEKYH/IBI 32 CYTKH. Tak Kakue ke CBOHCTBa
KoJIe0aTeIbHOTO JBMKCHHSI MaITHUKA TaK [EHHBI I OTCUETa BPEeMEHU?
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Ecnu, coxpaHsis 0JMHAKOBYIO JUIMHY MasATHUKA, [IOJABELIMBATH PA3JIUYHbIE I'PY3bl, TO
MIEPHO/] KX KOJICOAHUH IMOTYIUTCS OIMHAKOBBIM, XOTS KX MacChl OYAyT CHIIBHO Pa3InyaThCsl.

Ecnu nipu 3amycke cUCTEMbI OTKJIOHSATh MasiTHUK HA HE CIIMIIKOM OOJbIINE, HO Pa3HbIe
YTJIbI, TO OH CTAHET KOJIEOATHCS C OIMHAKOBBIM TIEPHOIOM, HO 10 Pa3HbIM aMIUTUTYAaM (TIpH
OJINHAKOBOM JUIMHE HUTH).

Ecnu nomMeHsTh JUIMHY HUTH, TO IEPHOJ] KOJIEOAHUH TOKE H3MEHUTCH, [IPH TOM e Macce
U TE€M € YIJIOM OTKJIOHEHUS OT ITOJI0KEHHS PABHOBECHSI.

T =2n £
g

WNHpiMu cnoBamu, nepuoj KojaedaHnii MasTHUKA MIPU MAJIBIX YIJlaX OTKJIOHEHUS He
3aBUCHUT OT aMILTUTY/AbI KoseOanuil. [lepuon konebanuii BO3pacTaeT ¢ yBeIUUEHUEM JUIMHbI
MasTHUKA. OT Macchl MasiTHUKA OH TOXE HE 3aBUCUT. YeM MeHblIlIe g, TeM 00JIbliIe epUo
KoJjie0aHui MasiTHUKA U, CJIEI0BATEIbHO, TEM MEIJICHHEE UIYT Yachl C MAaSTHUKOM.

2. OCHOBHas 4acTh: peIIeHUE 3a1a4
3agaun nmo teMe «MexaHnyecKue KoJjJed0aHus»

1. Tlepuon xonebanuii rpy3a paseH 2 c. Kak 3To nonnmarts? UeMy paBHa B 3TOM cllyyae
4acToTa KoJieOaHmii?

2. Yacrora konebannii Tena paBHa 10 ['n. Kak aTo monnmars? Uemy paBeH nepuos
KoJieOaHmii?

3. 3a muHyTy rpy3 coBepmaer 12 konebanuii. YeMy paBHBI IEPHO]T U YaCTOTA KOJICOAHMI?

4. Kaxk nu3mMeHuTCst Iepro]i CBOOOIHBIX KOJIeOaHUH MaTEMaTHIECKOTO MasITHHUKA, €CIIH €T0

JUTMHY YBEJIUYUTH B 4 paza?

Omnpenenure nepuo KojieOaHUH MasTHUKA ITUHON 40 M.

KakoBa mriHa MasiTHHUKA, €CJIU €ro NepHo1 KoJeOaHuii paBeH 2 c?

7. KaxoBo yckopenue cBoO0aHOTO MmajieHus Ha JIyHe, eciiu TaM MasTHUK JJIMHOM 1 M uMeer
niepuo kosiebanuii 4,9 c?

8. Omnpenenute ycKOpeHHE CBOOOIHOTO MaieHUs Ha 3eMile, €ClIM MasTHHK JUIMHOW 9 cM 3a
MHUHYTY coBepmui 100 kosieGaHui.

9. MaremaTuyeckuii MasiTHUK JUIMHOU 98 cM coBepiiaet 3a 2 MUHYThI 60 MOJIHBIX
konebanuit. OnpeaenuTe 4acToTy, MepHol KoJieOaHHi U yCKOPEHHe CBOOOIHOTO
MageHus B TOM MECTE, T'I€ HaXOIUTCSI MasTHUK.

10. Marematuyeckuiit masTHuK coBepiiui 100 konebanuii 3a 314 ¢. OnpenenuTs Nepuo
KoJieOaHui MasiTHUKA, COOCTBEHHYIO YaCTOTY KOJI€OaHUH U [UTMHY HUTU MasiTHUKA.

SN

3 3aKIOUYUTENILHAS YaCTh.
[IpemioxuTe caMUM YYEHHKaM COCTAaBUTh 33Jaud U TMPOBECTH HKCIEPUMEHTAIbHYIO
MIPOBEPKY.

3ansaTHe 2.9. JKCNIEPUMEHTHI 10 M3YYCHHUIO KOJIeOAHUI NPYKMHHOI0 MAATHHKA
Llenp:  SKCHEpUMEHTAIBHO JI0Ka3aTh, YTO IIEPHOJ MPYKMHHOIO MasATHMKAa T mpsmo
IIPONIOPLMOHAIBHBI KOPHIO KBaJpaTHOMY M3 OTHOIIEHUS MacChl MasTHHMKAa M K >KECTKOCTU

npyXuHbI k.
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O6opynoBanue: IITaTHB C MYy(TOH W JANKOW, YeThIpe CTAIbHBIX TPYKUHBI Pa3HON
xectroctH (o1 10 1o 100 H/m), 5 rupek o 100 r., 4 rupbku o 20 T., CeKyHIOMEp, HUTKA.

XoJ 3aHATHS:

1. Bsenenue:

Kak wu3BecTHO, MNPYXHHHBIM MAasTHHKOM MOXHO Ha3BaTh TeJo, KOJEOMromeecs: Mo
JEUCTBUEM CHJIBI YIIPYTOCTH MPYKHUHBI, K KOTOPOH OHO NPHUKPEIUIEHO, €CIIM MacCcoM MPYKHUHBI, 110
CPaBHEHUIO C MacCOM Teja, MOXKHO ITpeHeOpeyb.

[leprion m yactora KoJieOaHMM Takke MOXKET ObITh pacCuMTaH IO HM3BECTHOW Macce U
KOA(QPHUIIHIEHTY KECTKOCTH.

BcenomuuTe 1 3anuimute GopmyIibl
2. OcHoOBHasl 4acTh:

BrinosHeHue 3KCIEpUMEHTa

3aganue 1. U3yuyeHune 3aBHCHMOCTH NePHOJA K0JIeOaHUIl OT Macchl MasiTHUKA

1. YcraHoBuTe mapameTpbl NPYKUHHOTO MasiTHUKa M U K B COOTBETCTBUU C BapHAHTOM,
3aJJaHHBIM TIpENojaBaTeieM.

2. PaccuuraiiTe TeopeTHuecKoe 3HaYeHHe nepruoja KojebaHuil npyxuHHoro. PaccuunTaiite
4acTOTY KOJICOaHMIA.

3. 3amycTuTe YCTaHOBKY, HO)KaB Ha KHOTKY «ITyck». Ha koopauHATHON TIOCKOCTH OyneT
0TOOpaxkaThCsl 3aBUCUMOCTb CMEIIEHUs KOJIEeOIIoIIerocs rpy3a oT BpemMeHu. M3mepbre Bpems t
HecKoJIbKUX KosieOanuid N. [[s1 3TOro Hy)KHO HaKaTh Ha KHOTIKY «Iay3ay», KOTrJa 0TOOpa3uTCs
poBHO N Kkonebanuii. Beraucianure sKciepuMeHTaIbHOE 3HAYCHHE MTePHOoIa KoJIeOaHUH:

Pe3ynbraTtel u3mMepeHuit U pacyetoB 3aHecuTe B Tabmuily. CpaBHUTE TEOPETUUYECKOE U
JKCIIEpUMEHTAIIBHOE 3HAYECHUE MTEPUO/IA.

4. H3menute MacCcy MaATHMKAa Ha BEJIWYMHY Il1ara, 3aJaHHOTO IPENoJaBaTeieM.
[IpoBenuTe n3MepeHne nepuoia JUist MATH pa3HbIX MAcC, OTANYAOIIMXCS HA BEJIMYMHY 1Iara.

5. [Ipoananmu3upyiiTe morydeHHbIC pe3ynbTaThl. [locTpoiiTe rpaduk 3aBUCUMOCTH TIEpUoIa
KoJie0aHui OT Macchl

3ananue 2. H3ydeHme 3aBHCHMOCTH TepuHoAa KoJieOaHuii oT kod3pduuueHrTa
JKECTKOCTHU MPYKUHBI

1. YcraHoBuTe mapameTpsl NPYKUHHOTO MasiTHUKAa M U K B COOTBETCTBUU C BapHAHTOM,
3a/IaHHBIM IIPENO/IaBaTEIIEM.

2. PaccuuraiiTe TeopeTHUeCKOe 3HAYEHHE Mepuojia KoJeOaHUW MPYKUHHOTO MAasTHHKA.
Paccuunraiite yacToTy KOJICOaHMIA.

3. 3amycTuTe yCTaHOBKY, Ha)KaB Ha KHOIIKY «yck». Ha kKoopauHaTHON miIocKOCTH Oyaer
0TOOpaxaThCsl 3aBUCUMOCTb CMEIIEHUS KOJIeOIIoIIerocs rpy3a oT BpemeHu. M3mepbre Bpems t
HecKoIbKuX Konebanuid N. [l 3TOro Hy»KHO Ha)KaTh Ha KHOIIKY «Iay3a», KOTJa 0ToOpa3uTcs
poBHO N koseOanuil. Beruncnure skcriepuMeHTanbHOE 3HaUeHne nepuoaa konedanuit: T

Pe3ynbratel u3MepeHuit U pacyetoB 3aHecuTe B Talmuily. CpaBHUTE TEOPETUUECKOE H
3KCIIEPUMEHTAIILHOE 3HAUYECHUE [TEPUO/Ia.

4. WM3menute kodhEGUIMEHT >KECTKOCTH TMPYXKUHBI MasTHUKA Ha BEJIMYMHY Iara,
3aJlaHHOTO TmpernojaBareneM. [IpoBeaute u3MepeHue IMepuoja AN HATH KOIPPHUIIMEHTOB
XKECTKOCTH IIPY>KUHBI, OTIMYAIOLINXCS HA BEIMYMHY L1ara.

5. Ilpoananu3upyiite noyiyueHHsle pe3yabTatel. [locTpoiiTe rpaduk 3aBUCMMOCTH IEpuoia
KosiebaHui oT K03 huIeHTa KECTKOCTU MPYKHUHBI

3 3aKIIOUYUTENBLHAS YaCTh.

KonTtponbHbie BONIPOCHL:

1. Kakue xonebGaHust SIBISIFOTCSI TAPMOHUYECKUMHU?

2. Ot 4ero u Kak 3aBUCHUT MEePHO]I KOIeOaHUI MPYKUHHOTO MasgTHUKA?
3. OT 4ero u Kak 3aBUCHUT YaCTOTa KOJIeOaHHI MPYKUHHOTO MasgsTHUKA?
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4. YTo NOHMMAIOT TIOJT HAYaTbHBIMU YCIIOBUSIMU KOJICOaHMIA?
5. Bnusitor 1 HayalbHBIC YCIOBUS U aMILTUTY/A HA TIEPHOJ] KOJIeOaHmii?

3anaTtue 2.10. DxcnepuMeHTHI 1O H3YYeHHIO KoJie0aHMH MaTeMaTH4eCKOro
MasiITHUKA

enp: VYCTaHOBUTH HKCHEPUMEHTAIBHBIM IIyTEM HE3aBUCHUMOCTh II€PHOJA MAaJIbIX
KoJle0aHWH OT aMIUIMTYABl KoJjeOaHWi Ha TpUMepe MasTHUKA, OJIM3KOrO IO CBOUM
XApaKTEPUCTUKAM K MaTEMaTHYECKOMY.

Ob6opynoBanue: MITaTUB ¢ My()TOH M JIAMIKOH, IIAPHK C HUTHIO, CEKYHIOMED.

XoJ 3aHATHSA:
1. Beenenue:
3aHsATHE MTOCBAIIEHO U3YYCHHUIO KOJICOAHNI MAaTeMaTHYECKOTO MasiTHUKA.
Ecnu, coxpansisi 0IMHAKOBYIO JUTMHY MasITHUKA, MTOJBEIIUBATH PA3JIMUHBIE TPY3bI, TO
MEePUO/ UX KOJICOAHUM MOTYIUTCS OMHAKOBBIM, XOTSI UX MAcChl OyIyT CHJIBHO Pa3inyaThCs.

Ecnu npu 3amycke cucTeMbl OTKJIOHSATh MasiTHUK HAa HE CIIMIIKOM OOJIbILINE, HO pa3HbIE
YTJIBI, TO OH CTaHET K0JIe0aThCs C OIMHAKOBBIM TIEPHO/IOM, HO TI0 Pa3HBIM aMIUIUTYaM (IIpH
OJINHAKOBOM JTMHE HUTH).

Ecnu momMeHsTh UIMHY HUTH, TO IEPHOJ] KOJIEOAaHUHN TOKEe M3MEHUTCS, IIPH TOil JKe Macce
Y TE€M XK€ YIJIOM OTKJIOHEHUS OT IOJIOKEHHS PABHOBECHS.

2. OcHOBHas 9acTh:
JKCNEePUMEHTBhI
[IpoBepum Bce TpH BhINICHAa3BaHHBIX (PaKTa.

OO6opynoBaHue: ITAaTHB, HUTh, 3 Tpy3a pa3Hoi GopMsbl, pyneTka, cekyaaomep. (IIpunoxenue:
puc.4)

Jkcnepument 1.

[lITaTuB ycTaHaBirBaeM Ha Kkparo crtona. K uutu aimunoi 140 cMm. moaBenmBaeM moovepeiHo 3
rpysa pazHoit maccel. OTkIIOHsIEM Tpy3bl Ha 20 cM. B kax oM 13 3 onbITOB, OTCUUTHIBaeM 30
KoJieOaHuH. 3amuchIBaeM BpPeMsi, OTMEPEHHOE CEKYHIOMEPOM, 3a KOTOPOE KOJIeOaHus
MPOU30LLIH. 3anoHseM Tadbnuity 1:

Tabmumal
Homep | Jmuna| OtkinoHeHue Macca Yucno Bpewms [Tepuon
OIIbITa HUTH, | OT MOJIOKEHUs| rpy3a, mT.| koiebanuii, N| konebaHui,t,| KojeOaHUs,
CM. paBHOBECHS, C. T, ¢ T=t/N
CM.
1 140 20 50 30 72 2,40
2 140 20 100 30 74 2,46
3 140 20 150 30 74 2,46

VYoeaunach, 4To Mepuo/ KojaeOaHHi MOYTH HE U3MEHSETCS U PaBeH MpUOTU3UTENbHO 2,44c.

JKCNepUMeEHT 2.
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TaTuB ycTaHaBiMBaeM Ha Kparo ctoja. K HUTH JuIMHOM cM. nojaBemuBaeM rpy3 Maccoit 100 r.
OTtkiionsieM rpy3 noovepeaHo Ha paccrosinue 10, 15 u 20 cm. B kaxxiom u3 3 onbITOB,
otrcuuthiBaeM 30 koeOaHmii. 3amMchIBaeM BpeMsi, OTMEPEHHOE CEKYHIOMEPOM, 332 KOTOPOe
KoJIeOaHUs TPOU3OIILIU. 3aNOHsIeM Ta0IHIy 2:

Tabmuma 2
Homep | Hmuna| OtkinoHeHue Macca Yucio Bpewms [Tepuon
OIbITa HUTH, | OT MOJIOXKEHUS]| Tpy3a, mT.| KoyeOanwii, N| KoyiebaHuid, t,| KosjeOaHus,
CM. paBHOBECHS, c. T, ¢ T=t/N
CM.
1 140 10 150 30 74 2,46
2 140 15 150 30 74 2,46
3 140 20 150 30 74 2,46

VY6enunach, yTo Mepuoj] KoJeOaHui MOUTH HE U3MEHSIETCS U paBeH NMPUOIU3UTENBHO 2,46 C.
JKCnepumMeHr 3.

[IIraTuB ycTaHaBinnBaeM Ha Kparo crona. [logsemmBaem rpy3 maccoit 150 r moouepeaHo K
HuTaM jiuHamu 50, 100, 140 cm. OtknossieM rpy3 Ha paccrosiHue 20 ¢M. OT MOJIOKEHHUS
paBHOBecHs. B kaxxaom u3 3 onbIToB oTcunThiBaeM 30 kojeOaHuil. 3anucbiBaeM BpeMsl,
OTMEpPEHHOE CEKYHJIOMEPOM, 3a KOTOpOe KoJieOaHHsI MPOU30LLUIH. 3anoHsIeM Tadnuity 3:

Taobmuia 3
Homep | [nuua| OtkioHeHHne Macca Yucno Bpewms [Tepuon
OIIBITA HUTH, | OT MOJIOKEHUS]| Tpy3a, mT.| KoyeOanuii, N| KosebaHuii, t,| KojeOaHus,
CM. paBHOBECHS, c. T, ¢ T=t/N
CM.
1 50 20 150 30 44 1,46
2 100 20 150 30 63 2,10
3 140 20 150 30 74 2,46

y6e,[[I/IJ'IaCI>, qTo Iepuoq KoJieOaHuH CYHICCTBEHHO U3MCHACTCA.

3. I'pynmoBast paboTa: mpoBeAeHNUE SKCIIEPUMEHTOB.
4. 3aKII0YNTEIbHAS YacThb.

N3yuuB naHHyr0 TeMmy, OINpEAeNUSM OCHOBHBIE CBOMCTBa MasTHHKa: He3aBucUMOCTb
nepuojaa KoJiebaHuW OT aMIUTHTYABL. [Ipy yABOCHHHM aMIUTMTYABI Meproj KoyeOaHus MasTHUKA
OCTaeTCsi HEM3MEHHBIM, XOTS Tpy3 MPOXOIUT BABOE OoJjblliee paccTosHUE. Takke BBISICHUIN
HE3aBHCHUMOCTD TIEpHO/Ia KoJieOaHWH MasTHHKAa OT Macchl rpy3a. M, kak BHJIHO U3 TaOauUIsI 3, ¢
YBEIIMYCHUEM JUIMHBI MasTHUKA YBEIMYMBACTCS M MEPHUOJI ero KojeOaHWi, Ha ITOM CBOWMCTBE
OCHOBaH MEXaHH3M YacoB.
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3ansaTue 2.11. OrkpbiTHe HHI0TOHOM 32aKOHA BCEMHPHOIO TATOTEHUSA

Lenb: NO3HAKOMUTB C TEOPUEN OTKPHITHS 3aKOHA BCEMUPHOTO TSATOTEHHUS

O6opynoBaHue: Mpe3eHTAIUSI

XoJ 3aHATHS:

1. Benenue: JlaBaiite mnoroBopuM cerogHss 00 HMCTOPUU OTKPBHITUS 3aKOHA
BCEMUPHOTO TATOTEHUSI.

Knaccuueckast Teopust tarorenust Hetorona (3akon BcemupHoro TsaroteHus: Herotona) —
3aKOH, OIMCHIBAIOIINI IPaBUTALIMOHHOE B3aUMOJEHCTBHE B paMKaX KJIaCCHUYECKON MEXaHUKHU.
OTOT 3aKOH OBLI OTKPHIT M MOHATHO chopmymupoBan ¢usnkoM Hcaakom HproTOHOM OKOJIO
1666 rona, onyoimkoBad B 1687 rony.

I'paButanus (IpUTSKEHUE, BCEMUPHOE TATOTEHUE, TATOTCHNE) — YHUBEPCATHHOE
(dyHIaMEHTAIBHOE B3aUMOICHCTBHE MEXKTY MaTePHATLHBIME TeJIaMH, 00J1a/Tat0ITUMU MACCOH.
2. OCHOBHAs YacThb:

CornacHo nerenje, 3aKoH ObLT OTKPHIT HbIOTOHOM cieayromum o0pa3oM: OH TYIsUT IO
cajJy B MMOMECTbE poAuTeNiel 1 BHe3anmHo yBuen JIyny B qHeBHOM HeOe. Tyt ke, Ha ero riasax,
C JiepeBa OTOPBAJIOCH SI0JIOKO U yHaslo Ha 3€MIIIO.

Tak xak HproTOH B 3TO Bpems paboTai HaJl 3aKOHaMU JBUKEHUS, OH TIOHUMAJ, YTO 510JI0KO
yoajuo ImoJ BO3JEHCTBUEM I'PABUTAIMOHHOIO 1ot 3eMuin. Takxke OH 3Hai, yto JIyHa He mpocTo
BUCHUT B HeOe, a Bpalaercsa o opOuTe BOKPYr 3eMIIH, U, CIE€I0BATENBHO, HA HEE BO3ACHCTBYET
Kakas-TO CHJIa, KOTopas YAEpKUBAeT €€ OT TOro, YTOObl COpBaThCsi C OpOUTHI U YJIETETh B
OTKPBITBIN KOCMOC.

N tyr HploTOHY mpuImuia B roJioBy MbICIb, YTO, BO3MOXKHO, 3TO OJHA U Ta e cuja
3acTaBisieT U s0J0K0 MajaTh Ha 3eMito, U JIyHy ocTaBaThCsl Ha OKOJIO3EMHOI opOuTe.

Ha camom gene oaHoro ciydas majaeHusi s010ka Obuio ObI HEJOCTATOYHO IS OTKPBITHUS
TaKOro Ba)XHOTO 3akoHa. Mies BceoOIiei CHIIbI TATOTEHHUS HEOAHOKPATHO BhICKAa3bIBAlaCh 0
Hprorona takumu yuenbiMu, Kak ["anmuneid, Onukyp, Hekapt, Kennep u T.1.

Ho ommOku Teopuii mpenmectBeHHUKOB HpIOTOHA 3akiiodannch B UX MPEINOJIOKEHUH,
4yTO HeOecHbIe Teja, OyAy4YH COBEPIICHHBIMH, IBHXKYTCS 10 KPYTOBBIM OpOMTaM B CHITy CBOETO
COBEPIICHCTBA, TaK KaK OKPYKHOCTb — HJIealibHasi reoMerpuueckas ¢urypa. CuuTanoch, 4To
€CThb 3€eMHasl TpaBUTAIUs, JCHCTBYIOIIAsh Ha HECOBEPILICHHOW 3emiie, U €CTh TIpaBUTAIUS
HeOecHas, eCTBYIOIas Ha COBEPIICHHBIX Hebecax.

®dopmyna 3aKkoHa BCEMUPHOTO TATOTEHUS ¢ O0BSICHEHHEM

3aKOH MPAaBWJIBHO YUTAETCS TakK: JIIOOBIE JIBa Tella MPUTATUBAIOTCS APYT K APYTY, MpUYeM
CHJIa TIPUTSDKEHUS MPSIMO MPOIMOPIMOHANIbHA MaccaM ATHX Tell U oOpaTHO MpPOMOPIMOHATbHA
PACCTOSIHUIO MEXAY UX IIEHTPaMU Macc.

3aKOH MO>KHO 3aIlucaTh B BUJIC YPaBHEHUS:

F = GMm/D?

OcHOBHBIE 0003HAYEHHS:

F — cuna B3aumMHOro rpaButaiinoHHoro nputsixenusi(H).

G — rpaBUTaLOHHAS IOCTOSHHASA, KOTOPas UMEEeT HEM3MEHHOE 3HAYCHHUE
6,67-10°'D Mm3/kr -2

M, m — macchl ABYX TemN(KT).
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D — paccrosinue mexay Tenamu(m).

CBolicTBa HBIOTOHOBCKOTO TSATOTEHUS

HbroToH BBIBEN 3aKOH TSATOTEHUS, B3SIB 32 OCHOBY sMmupuueckue 3akoHbl Kerepa. On
MoKasai, 4To:

Ha6JHOI[aeMI)Ie ABHUKCHUS IIJIAHET CBUACTCILCTBYIOT O HAIMYUHN HeHTpaJ’IBHOﬁ CHIJIBI,

HCHTpaJibHasA CuJia NPUTHKCHUA IMPHUBOJUT K IJUIMITUYCCKUM (I/IJII/I FHHCp6OHH‘~ICCKHM)
opOuTam.

CYHICCTBGHHI)IG OTJIMYUA TCOPUU HrrotoHa ot rumnores MMPpECAICCTBECHHUKOB 3aKIHOYat0OTCA
B TOM, YTO OH IEPBBIM MPEIOKUI IETOCTHYI0 MATEMATHYCCKYIO MOJICIb:

3aKOH TSATOTEHUS;
3aKOH JBMXKEHUs (BTOpoH 3akoH HbroTOHA);
CHUCTEMY METOJIOB JUIsl MATEMATUYECKOTO UCCIICIOBAHMS (MaTaHAIIN3).
Baxxaple 3aMeuaHysi OTHOCHTEIBHO 3aKOHA!

JleiicTBHe 3akOHa pacrpocTpaHseTcs Ha Bce (U3MYECKWe MaTepualbHble Tela BO
Bcenennoit.

Cuna npuTsokeHuss 3eMJIM y €€ NOBEPXHOCTH B PAaBHOM MeEpE BO3JECHCTBYET Ha BCE
MaTepHuaIbHbIE TeNa, HaXOASIIUEecs B JII000M TOUKE TIaHETHI.

3aKoH 00BSICHSIET MeXaHn4yeckoe ycTpoiicTBO COIHEYHOM CHCTEMBI.

CaotictBa TsTOTeHU 110 HhIOTOHY:

Kaxnoe MaccuBHOE TelO MOPOXKIAET CHJIOBOE II0JI€ MPHUTSKEHHS K JITOMY Tely
(TpaBHTAIIMOHHOE TIOJIE).

I'paBUTallMOHHOE B3aMMOJEHCTBHE PpACHpPOCTPAHSACTCS MIHOBEHHO, TaK KakK Cuia
TATOTEHMsI 3aBUCUT TOJIbKO OT B3aUMHOT'O PACIOJIOKEHHs NPUTATUBAIOIIMXCA Tel B JAHHBIN
MOMEHT BPEMEHH.

JUis rpaBUTAllMOHHBIX CHJI CIIPABEUIMB MPUHLMII CYNEPIO3ULMM: CcHula TATOTEHUS,
JEeUCTBYIOIIAsl HAa YAaCTHUIy CO CTOPOHBI HECKOJBKUX JIPYTMX YacTHIL, paBHA BEKTOPHOH CymMMe
CHJI IPUTSDKEHUS CO CTOPOHBI KayKJOM YaCTHIIBI.

[IpuHIMD SKBUBAJEHTHOCTU: YCKOpPEHHE, cOOOIIaeMoe 3aJJaHHOMY Tely TAMOTEHHEM, He
3aBHCUT OT MACChI ATOTO TE€JIa, XUMUYECKOT0 COCTaBa U JIPyTrUX CBOMCTB.

Coepryecku cUMMETpPUYHOE TENIO CO3JAaeT 32 CBOMMHM IIpeliellaMU TaKoe Xe I0Je, Kak
MaTepHualibHas TOUYKa TOW K€ Macchl, paclojIo’KEHHas B LIEHTPE Tela.

I'paBUTaLIMOHHOE 110JI€ SBJIAETCS MOTEHIUAIBHBIM.

3. I'pynnoBas pabora:

Pemenue 3amau.

3ajava 1:

Omnpenenutb, ¢ Kakoil CHJIOH HPUTATMBAETCS CaMOJET M JIOJKA, HaxXOJIuecss Ha
paccTossHUU 3KM ApYT OT Apyra, €Cld Macca JIOAKH COCTaBJISIET 3 TOHHBI, a Macca camoJtiera — 30
TOHH.

(otBerT: 6,67*10'° H)

3ajgava 2 JIBa 0lMHAKOBBIX IIapUKa Haxo4sTcs Ha paccrosinuu 0,1 M Apyr ot npyra u
npuTsruBarred ¢ cuinoi 6,67*10 -15 H. KakoBa macca kaxaoro mapuxa?

3ajgada 3 KakoBo paccTossHHE Mexay mapaMu Maccou 1o 100 Kr kaxaplii , €CIi OHU
MIPUTIATUBAIOTCA APYT K 1pyry c cuioi 0,01H ?

3ajaya 4 Ha kakoM pacCTOSTHUM OT IOBEPXHOCTU 3€MJIM CHJIA HPUTSDKEHUS K Hel
KocMHuecKoro kopabist ctanet B 100 pa3 MeHblile, 4eM Ha MOBEPXHOCTH 3eMIIn?

( OTBeT: Ha paccTOsTHUM 9 pasuycoB 3eMIIn)
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4. 3aKIIOUYNTEIHLHAS YaCTh.
[Ipoananu3upoBaTh OMKUOKY PU PEIICHUU 3a/1a4.

3ansaTue 2.12. IKCnepUMEHTHI MO ONpeIeTeHUI0 YCKOPEeHHUsI CBOOOIHOI0 NMaIeHusl

enp: DKCHEpUMEHTAIIBHO U3MEPUTHh YCKOPEHHsI CBOOOJHOTO TMAJCHHS pPa3HBIMU
METO/IaMHU U BBISICHUTB, KAaKOH M3 HUX 00Jiee BCEro MPUOIMKECH K TAOJIMYHOMY 3HAYCHUIO

O6opynoBanue:

X0/ 3aHATHS:

1. Brenenue:

VYckopenne cBOOOTHOTO mMageHus Ha 3emiie Ha BbIcOTax He mpeBbimarommx 100 metpoB
MOXHO CUMTATh IOCTOSHHBIM U paBHBIM 9,8 M/c’. VYV TIOBEPXHOCTH 3eMiIM YCKOPEHHE
CBOOOJIHOTO TAaJCHHs] OJUHAKOBO HE Be3Je, MPUYMHA B TOM, YTO : 1)3KBATOPHAIBHBIA PAIAYC
3emuin OOJIbIIIE MOJIIPHOTO

2) CIUTFOCHYTOCTb Y TIOJIIOCOB;

3) Bpaienue 3emMiIH.

TouHoe 3HaueHWE YCKOPEHHsS CBOOOTHOTO TMAJEHUs] HAXOAWT TPUMEHEHHE B
MPAKTUYECKOU JIeATETLHOCTH JIFO/ICH.

Hamnpuwmep:
o IIPU TPAEKTOPHBIX pacyeTax UCKYCCTBEHHBIX CIYTHUKOB 3EMJIH.
. B reo(usuke: pacrpeneieHud Macc BHYTPU U BHE 3eMJIH;
° B I'€COJIOTHH - ITPU MMOUCKE MOJIE3HBIX NCKOITACMBbIX;

N3 mxosibHOTO Kypca (PM3MKK MBI 3HaeM, YTO Ha BCE TeJa JCHCTBYET CHiia TsKeCTH, Fr =
mg. JTa ciiia BIMSET Ha ABWKeHue Ten. [lpu pemeHnn 3a1a4 HEOOXOAUMMO YUUTHIBATh ATY
CHITY.

[Ipu BBIMIOJIHEHUU PKCTIEPUMEHTANIBHBIX PAa0OT 3HAUEHUE YCKOPEHUS CBOOOTHOTO
MaJIeHUsl, He BCeria TOYHO COBMAAeT C TEM, KOTOPOE B35TO M3 CIIPAaBOYHOTO MaTepuana 1
MIPUMEHSIETCS TIPH pelleHnu 3a1ad. V3 TonomHUTeIbHON TUTEepaTyphl Mbl BBISICHIIIN , YTO
CYIIECTBYET MHOTO CTIOCOOOB U3MEPEHUS YCKOPEHUSI CBOOOIHOTO Ma/IeHus, 3aX0TEN0Ch
CaMOCTOSITEIBHO OTIPOOMPOBATh HEKOTOPBIE U3 HUX .4 MOYKET ObITh M300pECTH M CBOM METO/I.
[ToaToMy MBI cunuTaem, 4TO TeMa aKTyaibHa.

CyiiecTByeT MHOTO CIOCOOOB ONpENENICHUs YCKOPEHHs] CBOOOIHOIO TMaJeHUsl, MbI
MIPO/JIEJIAU BCETO YeThIpe:

. Omnpenenenre ycKOpeHUs: CBOOOHOTO MaIeHuUs C TOMOIIBIO
MareMatuueckoro MasTHuka. (OmeiT Ne 1)

. Omnpenenenre ycKopeHus: CBOOOHOTO Ma/IeHUs C IIOMOIIBIO
JBOMTHOTO MaTeMaTH4ecKOro MasTHHUKA. (OmbIT Ne2)

. Omnpenenenre ycKopeHusi CBOOOAHOTO MaACHUS TPAIUIIHOHHBIM
croco6oM (kak aenan [anmuneit). (OnbiT Ne 3)

2. OcHOBHas 4acTh:

OnpiT Ne 1

Tema: OmnpeneneHre yCKOpeHUs: CBOOOTHOTO MAJCHUSI ¢ TOMOIIBI0 MaTEMAaTHUECKOTO
MAasTHHUKA.

OobopynoBaHue: 4yachl C CEKYHTHOM CTPEJIKOW, U3MEPUTEINbHAS , IAPUK C OTBEPCTUEM,
HUTB, IITATUB C MY(PTOH U KOJBIIOM.
Xox padoTsI:

1. YcraHOBMIM IITATUB, Y €r0 BEPXHETO KOHIIA YKPEIWIN MPU MOMOIIH MY(PTHI KOJIBIIO U
MIOABECUIIN K HEMY IIapuK Ha HUTH. [llapuk nomkeH BUCETh HA pacCTOSAHUU 2-5 CM OT
roJja.

2. HM3mepunau JEHTOU JUIMHY MasATHHKA.
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OTKJIOHMIM MasTHUK OT €r0 MOJIOKEHHSI pABHOBECHSI HA 5-8 CM M OTIIYCTHJIU €TO.
N3mepunu Bpems 40 NOJTHBIX KOJIEOaHUM.

[ToBTOpUMIM OWBIT €111e 2 pa3a.

Brraucnunm cpenHee 3HaYeHUE BPEMEHH KOJIeOaHUH.

Beruncnuiny cpeqHee 3HaYSHUE MEPUOIA KOJICOaHHH.

Pe3ynbpTaThl N3MepeHuii 3aHeCIn B TA0JIULLY.

PN W

Taoauna:

L, M N t,c T,c g, M/c? Zep, M/C?

1 40

40

OnbiT Ne 2

Tema: Onpenenenre yCKOPEHHsSI CBOOOIHOTO TAJCHHUS C TIOMOIIBIO IBOWHOTO
MaTeMaTHYE€CKOTO MasiTHUKA

JIBOIHOI MasTHUK BpallaeTcsi BOKPYT BEPTHUKAIBHON OCH TaK, 4YTO 00€ HUTH JIeKaT B
OJIHOM IIJIOCKOCTH M COCTABJISIIOT C BEPTUKAJIBIO TIOCTOSIHHBIE YIJIbI

Ecnu nBoitHOM MasSTHHK BBIBECTH M3 PABHOBECHSI MPOU3BOJIBLHBIM 00pa3oM, TOraa
KaKJIbIH U3 MIAPUKOB OYJET COBEPIIATH CJIOKHOE JBIKEHHE, B KOTOPOM TPYJIHO YJIOBUTH
3aKOHOMEPHOCTb. [Ipr HEKOTOPBIX HAYATBHBIX YCIOBUAX JBUKCHUE MASITHUKA SIBJIETCS OUEHb
MPOCTBHIM: 00a MIapuKa COBEPILIAIOT YHCTO FapMOHUYECKOE KojieOaHue ¢ OJMHAKOBOW 4YacTOTOM,
MIpUYEM aMIUIUTYAbI U Pa3bl TUX KoeOaHUI HaXOASATCS BO BIIOJIHE ONIPEAECTICHHOM
COOTHOUIIEHUU APYT C APYTOM.

N3mepeHue ¢ nOMOIIbI0 JBOMHOTO MEXAHMYECKOTO MAasATHUKA OCHOBAHO HA 3aKOHE

COXpAaHEHUS MOJHON MEXaHUYECKON SHEPIUr

N3-3a Toro uro mareMaTuyecKuii BBIBOJ (POPMYIT CIUIIKOM CIIOKEH, MbI
BOCIIOJIb30BAJIMCH TOTOBOM (POPMYIIOH, CBA3BIBAIOLICH Mepro1 KoieOaHuil IBOMHOTO MasgTHUKA U
yCKOpeHue CBOOOAHOTO Na/ICHHUS.

Oo6opyaoBanue: mraTtuB ¢ MyQpTOii,2 Tpy3a, HUTh, JUHEHKA C MIJZTAMETPOBBIMHU
JIeJICHUSIMU, BEChI, CEKYHJIOMED.

Xox padoThI:

[a—

CoOpanu ycTaHOBKY, Kak [IOKa3aHO Ha PUCYHKE.

2. HW3mepuiu paccTosiHHE OT HMXKHETO I'py3a 10 TOUKU MOJBECa, U OT BEPXHETO /10 TOUKU

1oJiBeca.

Otknonum rpy3sl Ha 5 — 10 cM. ¥ OTIYCTHIIN.

4. WM3mepwiu BpeMms t, B TeUEHUE KOTOPOTO MasiTHUK coBepiuaeT 40 NOJIHBIX KoseOaHui.
Ilepuon xosnebanuit BBIYUCIUIN 110 opMmyIie .

5. Bbrumcauam u cpaBHHIM €T0 C TAOJMYHBIM 3HAYEHHUEM YCKOPEHHsI CBOOOIHOTO
MAJCHUS .

6. Pe3ynbraThl 3anmucany B TaOJIMILY.

b

OnpIT Ne 3

Tema: OmnpeneneHre yCKOpeHUs: CBOOOTHOTO MaeHHs TPAAUIIMOHHBIM CIIOCOO0OM.

Jlnis onpeneniennst yCKOpeHUs: CBOOOTHOTO MaIeHUs «TPATUIIUMOHHBIM CTIOCOO0MY
JI0CTaTOYHO 3HATH BBHICOTY U BpeMs NajieHus Tena. Pacuérel Bemyres mo ¢popmyse.
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Jiist 6oblIel TOYHOCTH BBICOTA MAJACHUS JI0JDKHA OBITH OOJIBIIOHN, a mpubop Ass
M3MEPEHHUsI BPEMEHHU BHICOKOTOYHBIH.

OobopyaoBaHue: pyneTka, 3JEKTPOHHBIN CEKYHIOMEp, TeJa Jyist OpocaHusl.
Xox paboThI:

Otmepunu BeicOTy naaeHus h=9 .

Bpocwim 6e3 HauaIbHON CKOPOCTH TEJO C YKa3aHHOU BBICOTHI.
N3mepwim Bpems naieHus t.

[ToBTOpHIM ONBIT 5 pas.

PesynbTaThl n3MepeHus 3aHECTH B TaOIHILY.

[TocunTanu cpegHee 3HaYEHUE BPEMEHU.

Boruncnuny 3HaueHus: CBOOOAHOTO NaI€HNUS.

Nk LD -

3. ['pynnoBast paboTa: BBINOJIHEHUE ONBITOB 00YyUYaIOIIUMUCS.
4. 3aKIIIOUNTENbHAS YacTb.

[Tocne BbINOTHEHMS UCCIIEI0BAHUS TI0 ONPEACTIEHUIO YCKOPEHHS CBOOOIHOTO MaIeH U
Pa3IMYHBIMU CIIOCOOAMU MBI BBISICHIIIM KaKOW M3 3TUX CIIOCOO0OB JacT MaKCUMAaJIbHO TOYHBIH
pe3ynbTaT. [l mUpoThl COOTBETCTBYIONIEH reorpaduyeckuM KOOpAHATaM Halle MeCTHOCTH
g=9,819 m/c?.

3ansTue 2.13. OnpenesieHne ycKopeHusi CBOOOJIHOI0 NMaleHUs HA IPYTUX IJIaHeTaXxX

Henb: dhopmupoBaHue MOHATUS «TPaBUTALMOHHBIC CHUIIB»; N3YUE€HUE 3aKOHA BCEMHUPHOTO
TATOTEHUS, TPAHUI] €70 TPUMEHUMOCTH.

O6GopynoBaHue: MYyJIbTUMEIUHHBIN SKpaH C MOKa30M MPE3CHTANN

X0 3aHsATHS:

1. Beenenue:

3aKOH BCEMHUPHOTO TATOTEHHUS JICKUT B OCHOBE HeOeCHOW MeXaHWKHM — HayKH O
nBukeHuH 1iaHeT. C MOMOLIBI0 3TOro0 3aKOHAa C OTPOMHOM TOYHOCTHIO OIPEAesIOTCS
MOJIOKEHUSI HEOECHBIX TEel Ha MHOTHE JECSITKU JIET BIEpel W BBIUUCISIIOTCS TPAeKTOPUU
neukeHus. [Ipu momMoriy 3Toro 3akoHa ObUTH CIeNIaHbl OTKPBITUS HOBBIX HEOECHBIX Tel

2. OcCHOBHas 4acTh:

Kak u3BecTHO, 3emiis CIUTIOCHYTA Y TIOJIFOCOB U pafnyc 3eMJIM Ha dKBaTope 0oJiblIe
paauyca 3eMiu Ha Ka)KJI0M M3 IOJIFOCOB Ha 21,5 KM. DTO 3HAUUT, YTO MPHU ABUKEHUU OT
HKBATOPA K MOJIOCY IO MEPUANAHY YCKOpEeHHE CBOOOIHOTO MaICHUs YBEINYMBACTCS, a 3HAUUT,
yBEJIMYMBACTCS U cuiia TsbKecTu. Takum 00pazoM, yCKopeHrue CBOOOAHOTO MaICHHUS U,
COOTBETCTBEHHO, CHJIA TSHKECTU 3aBHUCST OT LITUPOTHl MECTHOCTH.

[Ipu BeIBOZE POPMYIIBI ATt YCKOPEHUSI CBOOOIHOTO MaIeHUs UCTIOIb30BAJICS 3aKOH
BCEMUPHOTO TATOTEHUs B (hopMe, CIpaBeUIMBON TOJIBKO JJIsi MATEPUATbHBIX TOUYEK WU
OJIHOPOJIHBIX IIAPOB. 3€MJIsl HE SIBIISIETCA OAHOPOJHBIM mapoM. O4eBUIHO, YTO TaM, T'1ie
IJIOTHOCTH 36MHOTO BellecTBa 0OJIbIIe, OOJBIIIE CUTa MPUTSHKEHUS U O0JIbIe YCKOPEHHE
cB0OOOAHOTO MaieHus. TouHbIe U3MEPEHHS YCKOPEHHUS CBOOOIHOTO MAACHUS MOKHO
WCIIOJIb30BATH ISl TIOMCKA 3aJIekKeEH MOJIE3HBIX MCKONIAEMBIX, HAITPUMED JKETE3HBIX PY/I.

HpaKTI/I‘{eCKaH 3HAYMMOCTb 3aKOHAa BCCMUPHOTO TATOTCHHA.

OtkpbiTHe IIaHeTH HenTyn
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OnHuM U3 SIPKUX JOCTHKEHHUIM HAYKH, OJJHUM U3 CBUJIETEILCTB HEOIPAHUUECHHON
MMO3HABAEMOCTH MPUPO/IbI OBLJIO OTKPBITHE TUIaHeThl HenTyH nyreM BeIUUCICHUM - ""Ha Konuuke
nepa'.

VYpan — manera, cineayromias 3a CaTypHOM, KOTOPBI MHOTO BEKOB CUMTAJICS CAMOM U3
JAJIEKUX TUIaHET, ObUIa OTKPbITa aHIVIMHCKUM acTpoHOM Yuibsam ['epuienem B konue XVIII B.
VYpaHn ¢ Tpyaom BujieH HEBOOpY eHHBIM T1a3oM. K 40-m rogam XIX B. TouHbIe HaOMIOIEHUS
MOKa3aJM, 4To YpaH €1Ba 3aMETHO YKJIOHSIETCS OT TOTO ITyTH, 110 KOTOPOMY OH JIOJIXKEH
CJIEIOBATh C YYETOM BO3MYIIEHUN CO CTOPOHBI BCEX M3BECTHBIX TUIAHET.

JleBepre (Bo @pannun) u Axamc (B AHIIIMK) BBICKA3aJId MPEIIOJI0KEHUE, YTO, €CITU
BO3MYIIEHHUS CO CTOPOHBI M3BECTHHIX IUIAHET HE OOBSCHAIOT OTKJIOHEHUE B IBDKCHUH Y paHa,
3HAYUT, HA HETO JIEHCTBYET MPUTSKEHHE €1lle He U3BECTHOTrOo Tesia. OHU OYTH OJHOBPEMEHHO
paccuuTalu, T1e 32 YPaHOM JIOJDKHO OBITh HEM3BECTHOE TEJI0, MPOU3BOIAIIEE CBOUM
MIPUTSHKEHUEM 3TH OTKJIOHEeHUs. OHU BBIUKUCITUIN OPOUTY HEM3BECTHOM TIAHETHI, €€ Maccy 1
yKa3aJii MECTO Ha HeOe, TJie B JaHHOE BPeMs JIOJDKHA ObliIa HAXOAUTHCS HEBEJOMasl TUTAHETA.
Orta rmaHeTa u Obljla HailZieHa B TEJIECKOI Ha yka3aHHOM MU MecTe B 1846 1. Ee HazBanu
Hentynowm.

HenTyH He BuJieH HEBOOPYKEHHBIM ria3oM. OTKpBITHE 3TO ObLIO TPUYM(POM pacueTHOM
ACTPOHOMUH.

HenTyH 05131 nocelieH ToJIbKO OTHUM KOCMUYeCKUM Kopabiem: «Bosmkepom 2». [loutn
BCe, uTO MbI 3HaeM 0 Henryne, Mbl 3Haem Omaromaps 3toit Becrpeue. C 1994-ro roga npoBoasTCs
WCCTIeI0BaHUS TUTAHETHI C TIOMOIIBIO TeJIECKoTa IMeHH Xao0a.

OTtkpbiTHe u1aHeThl [L1yTOH.

JeBsTyro ninaHety CoJIHEYHOM CUCTEMBbI CKAIM YETBEPTh BeKa U 0OHAPYKHIIU TOJILKO B
1930 rony. Bo3Hukna HeKasi 3aKOHOMEPHOCTh — KaXK/IbIi BEK OTKPBIBAETCS 110 OJHOM TUIaHETE:
B XVIII Beke Obu1 00HapyxeH YpaH, B XIX — Hentyn, a B XX — ITnyron. Ha ceii pa3, cyanba
OKa3ayiach 0JaroCKJIOHHOM K MOJIOJIOMY YeJIOBEKY 0€3 aCTpPOHOMHYECKOTO 00Opa30BaHMsI,
KOTOpBIH ycren npopaboTaTth B 00cepBaTOPUH JIMIIb HECKOIBKO MECALIEB.

18 dbeBpans 1930 roga, koraa 24-netauit 1adopant Kiaitn Tom060 Bomien B KaOMHET
mupekTopa Jloyamnosckoit oocepBaTopun Becto Craiidepa u ckazan: «Ilo-moemy, s Hamren
Baiy mianetry Mke». OnbITHbIE aCTPOHOMBI TYT K€ Ha4aJld IPOBEPSITh HAXOJKY, CACIAHHYIO 110
¢dboTocHuMkam HouHOTO Heba. [IpoBepka 111a 10JIro, HOBYIO TUIaHETY OOHAPYKUIIH Ha
HECKOJIbKUX (DOTOIIIACTUHKAX, TPUUEM HEKOTOPbIE U3 HUX ObUIH MOJTyueHs! eme B 1915 roay!
Hakonerr 13 mapTta Obu10 caenano oguimaibHoe 00bSIBICHUE 00 ee OTKPBITHH. JlaTy BIOpain
HaMepeHHO — JieHb poxaeHus [lepcusains Jloyasna, KOTOPBI OCHOBAM 3Ty 00CEpBATOPHUIO Ha
BBICOKOTOPHOM I1JIaTO B mTate Apusona 6mu3 ropoja @narcradda. B 1905 roay Jloyamn
MPUCTYIHII K CHCTEMAaTHYECKUM NOUCKaM «IU1aHeThl MIKC», Kak OH Ha3bIBajl HEM3BECTHYIO
IJIaHETY, PacHoJIOKEHHYIO Jajblie, yeM HenTyH, HO HE cMor HalTH ee.

Nwms «IInyron» nepsoit npemioxuina Beneunst bepHu, oqAMHHAALATUIETHSS IKOJIbHUIIA
u3 Oxcdopaa. Benenus naTepecoBaniach He TOJHKO aCTPOHOMUEH, HO M KITACCHYECKOU
MudoIOTHEeH, U pelruia, 9To 3T0 UM — JPEBHEPUMCKUN BapHaHT UMEHHU TpedecKoro 6ora
MOJ3€MHOI0 IAPCTBA — MOJAXOIUT JJIsi TAKOTO, BEPOSITHO, TEMHOTO U XOJIOJIHOTO MUpA.

ACTpOHOMBI, IEPBOHAYANILHO TI0J1aras, uto [1myToH u ecth Ta camas «Ilmanera X»
Jloyamuia, BEBIYMCIHIIMA €70 MacCcy Ha OCHOBE €T0 MPEAINoIaraeMoro BO3IeHCTBUS Ha OpOUTy
Henryna u Ypana.

Otkpeitue [TnyroHa 61710 HOBBIM TOP)KECTBOM HAy4HOTO MpEABUACHUA. ['paHuIlbl
TUTAHETHOM cHCcTeMbl ObUTH OTOABUHYTHI 0T CoutHIla cpasy Ha 1,5 mapa. km!
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3. I'pynmoBas paboTa:

Pemrenue 3a1a4 1o onpeaeneHuo yCKopeHusi CBOOOHOTO MaJIeHHs Ha APYTUX IUIaHeTax.

- Beruucnure yckopenue cBoOOJHOTO MaieHus Tell BOJIM3M moBepxHocTH Mapca, eciu
Mmacca Mapca= 6,43-10% xr Paguyc = 3380-km

- Macca FOnutepa pasna 1,9 - 10’ kr, a ero cpennuii paguyc — 70000 kM. Onpezenure
YCKOpEHHEe CBOOOHOTO MaJICHUsI BOJIHM3H TTOBEPXHOCTH IIJIAHETHI.

- Paguyc nnanets Mepkypuii 2420 kM, ee Macca 3,29 x 10% kr. Haiiaute yckopenue
CBOOOJIHOTO TIaJICHUS HA TIOBEPXHOCTH MepKypHsl.

- Pagnyc [1nanetst Mepkypuit MeHblie pajauyca 3emiin B 2,63 pa3a, a ee Mmacca MEHBIIIE
Macchl 3eMJIH B

18,18 paza. 3nas yckopeHre cBOOOTHOTO MaJACHHS Ha 3eMJie, HAIUTE YCKOPEHHE
CBOOOIHOTO TaJICHUS Ha TIOBEPXHOCTH MepKypHsl.

4, 3aKII0UYNTEIbLHAS YaCTh.
[IpoBepka pemieHuil.

3ansaTue 2.14. DxcnepumeHnTshl N0 onpeneennio KII/{ Hak/I0HHOM M10CKOCTH

ean:
[IpoBectr sxcniepumenTs! o onpeneneHnio KIIJ[ HakmoHHOM TUIOCKOCTH.

Ob6opynosanue: lItatus, Mmydra, nanka, nepeBsiHHas JIUHENKa, I1ePEBIHHBIN OpYCOK,
Habop rpy3oB, AMHAMOMETD, U3MEPUTEIbHAS JIMHEHKA.
1. Beenenue:
J11s BHIOJTHEHUS 3TUX SKCIIEPUMEHTOB HEOOXOIUMO MMOBTOPUTH HEKOTOPBIH
TEOPETUYECKUI MaTepuas u3 pazzaena «Mexanndeckasi paboTay.

1. Yto Takoe HaKJIOHHAs IUIOCKOCTh U JJISl 4YETO UCIIOIb3yeTCs?

2. Yro takoe KIIJI 1 4yTo OH moKa3pIBaeT?

3. Kaxkyto paboTy MbI MOKEM CUMTATh TIOJIC3HOU MTPU MCIIOJIb30BAHUHU
HAKJIOHHOM TIJIOCKOCTH?

4. Kaxkast paboTta cunurtaercsi COBepIIEHHON?

5. MozxeT i OBITh MOJIe3Hass paboTa OOJIbIIIE UM paBHA COBEPIIEHHOM
pabore?

6. Moxet i KIT 66116 601€e 100%?
2. OcCHOBHAas 4acTh:

JkcnepuMenr 1.

OHO 13 OCHOBHBIX XapaKTEPUCTHUK JIF0OOro MexaHu3Ma sBJsieTcst Ko GUIMEHT 1oJIe3HOro
nevicteust (KI1). Yem Bonue KII, Tem addextrBHEH U BbIrogHee padotaeT MexaHu3M. Kak Ham
W3BECTHO U3 yueOHuka (§ 61).

KITI = Av/As

I'ne Ax - mone3Hast paboTa, He0OX0AUMAs VTS TOCTHKEHUSI IOCTABICHHOM 11eNH, a A3 -
paboTa, 3aTpaueHHas HAaMH Ha IPUBEICHHUS MEXaHU3Ma B JielicTBUe. M3-3a NefiCTBUS CUIIbI TPEHUS U
Ipyrux (pakTopoB, 3aTpadeHHasi paboTa Bcera O0JIbIle MOJIe3HOM.

A=A

3 I

Orcrona cnenyer, uto KI1/] Bcerma menbine 1 (v 100%):

103



K< 1

Hens: Beraucnuts K111 HAKIOHHO# TIOCKOCTH, y3HAB MOJIE3HYIO U 3aTPaueHHYIO paboTy 1O
MOJTHATHIO TPY3a; BELICHUTE, uTo KI1/] < 1.B Hameii pabote mbl Oynem n3mepsts KI1/1 HakmoHHO#M

IINIOCKOCTH U Y66l[I/IMC5I Ha OIIbITC, B BECpPHOCTHU HECPABCHCTBA.

[Tpumep BoITOTHEHUS pAOOTHI:

P, H h, m A, Ik F, H S, M - n, %
MK
4 0.4 1,6 4.4 0,5 2,2 72%
Brrancnenns:
A, =4H-04Mm = 1,6 JIx;
A,=4,4H-0,5m = 2,2 JTx;
¢ =2 100% =LK 16004 ~ 72%
A3 2,2 J1x

IJKCIIEPUMEHT 2.

Lenb: [IpoBeputh, kak 3aBucuT KII/| HaKJIIOHHOM MJIOCKOCTH OT yrJia €€ HaKJIOHA.
X0 3aHsATHS:

I'mnote3a: [lpu yBenmyenuu yria HakiioHa miockoctu KIIJ[ nomken yBennuuBaThbes.
DKCcnepruMeHTalbHas MMPOBEPKa BBIABUHYTON TUIIOTE3HI:

KIIJI = An/As-100%
An: Ph, A3 = Fmr. -S

Ne K P, h, Fy S, As K
OJL H M ar M m, [T , M L, %
IPYy30B

0,
10
0,
15
0,
20
3. I'pynmoBast paboTa: [IpoBeneHre SKCIEPUMEHTOB
4. 3aKIIYNTEIbHAS YacTh.

BoiBoga 1: mb1 onpenenuy K11/ HakI0HHOM MIOCKOCTH U HA OTIBITE YOHIINCh, YTO OH

meHsle 1.
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BeiBoa 2: [lo pe3ynpTaTam U3MEpPEHUI U BBIUMCIIEHUN BbIABUHYTAs TUIIOTE3a BEPHA, T.K.
IIpY yBEJIMYEHUN yria HakioHHOM m1ockocty KIIJI yBennuuBaercs. KIIJ[ MoxkeT MEHATHCS B
3aBHMCHMOCTH OT YIJIa II0J KOTOPBIM PAacIOIOKeHa

IIJIOCKOCTb.

3ansaTue 2.15. JkcnepuMeHTHI ¢ 0J10KAMHU

Lenb: obecnieynTh yCBOCHHE 3HAHHI 00 MCTIONB30BaHUN OJIOKOB; (HOPMUPOBATH
YMEHWUSI ITPOBEPSATH YCIOBUE PABHOBECHS HEMOIBIKHOTO OJIOKA M OTIPEJICIISATH BEIMTPHIII B CHJIE TIPH
HCIOJIL30BaHUH TIOIBHYKHOTO OJI0Ka

Obopyoosanue: mTaTuB, HAOOP IPYy30B (4 1IIT.), HUTb, TOIBUXKHBIN OJIOK, HEMOABHKHBII
OJIOK, TMHAMOMET), JIMHEHKA.

1. Bseneunue:

Teopus
brox nmpencrapinsier coboit Koseco ¢ xEnodoMm, ykperieHHoe B o6oiime. 1o xEnoly Omoka
MIPOITYCKAIOT BEPEBKY, TPOC WU 1IETIb.
HenoerxHBIM 6J10KOM Ha3bIBAIOT TaKOW OJIOK, OCh KOTOPOTO 3aKpervieHa 1
TIPU TIOABEME TPY30B HE ITOTHIMACTCS M HE OITycKaeTcs (Ha pUCYHKE OTMETBTE
TUIEYH CUJI U IEHCTBYIOIIHME CHJIBI).

i [ToaBKHBIH OJIOK — 3TO OJIOK, OCh KOTOPOTO
=Nl MOJTHAMAETCS. M OITyCKAaeTCss BMECTe C TPY30M (Ha pUCYHKE
&) OTMETBTE IJICYH CHJT M ICHCTBYIOIIUE CHITbI).
74 W3BeCTHO, 4TO MOABIKHBIN OJIOK 1aéT BBIMTPHIII B CHIIE B J[Ba " |
— pasa, T.e. 0 :
i P "

OOBIYHO HA MPAKTUKE MPUMEHSIOT KOMOMHALIMIO HETIOIBUYKHOTO
0JI0Ka C OJBIKHBIM OJIOKOM (Ha PUCYHKE OTMETHTE JEHCTBYIOIINE CHIIBI).

2. OcHoBHas 4acThb
Xo00 pabomui
Yacrs I
1. C OMOIIIBIO JMHAMOMETPA OTIPENICITUTE BEC Fy ommoro rpy3a, pe3ylbTar
3anumuTe B Tabnuiy 1 (omsit Nel).
Tabmuma 1
N B OtHo1IeHNE
oo i YpaBHOBeIIMBa L CHUI 1 TIJIeY
ombrma | ’ romas cwia £z, H , M , M B
F,
1
2
2. 3adukcupyiiTe HETOIBUKHBIN OJI0K Ha IITaTHBE ¢ TOMOIIbI0 MyhThI. [IpoaensTe
HUTD 4epe3 k€100 610Ka, YTOOBI OHA CBHCAJIa C IBYX CTOPOH.
3. [oaBeckTe TOT Tpy3 HA OJTHY U3 TIETENb HUTH, 33 APYTYIO METIIO 3alleUTe

KPHOYOK JTUHAMOMETpa U YI[er(HBaﬁTe €0 HCIIOABHKHO.
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4. Onpenenure Noka3zaHus AMHAMOMETPA — CUILY F pE3YJIbTAT 3aMUIINTE B
TaOMHILY.

S. W3mepuTs 1u1edo cuiisl Fy y newo cuer 2, pe3yJIbTar 3alULINTE B TAOJIUILY.

6. BbruricnuTe OTHOLICHUS CHJT U TUI€Y, PE3Y/IbTAT 3AIUIINTE B TaOJIUILY.

7. [oBTOpUTE BECh AKCIIEPHUMEHT, UCTIONB3YS [IBA TPY3a, U 3AIIOJTHUTE B TaOIUIIe
CTPOUKY Jy1s1 orbITa Ne2.

8. IIpoBepbTe, 4TO U pAaBHOM KOJIMYECTBE IPY30B C OJHOW U IPYrOM CTOPOHBI
HUTH, CHCTEMA HAXOJUTCSl B PABHOBECHH.

0. CpaBHHTE OTHOIICHUS CHJI U TIJIEY ¥ CHOPMYITUPYIUTE TIO HUM BBIBOJI O
MPUMEHIMOCTH TPaBHJIa PAaBHOBECHS phIyara K OJIOKYy.

Yacrs 11
1. C noMOIIIBIO JMTHAMOMETPA OTIPENICIIUTE BEC Fi nopemwxmoro 6moxa, pe3yabTar

3anumuTe B Tadmuiy 2 (omsit Nel).

Tabnuia 2
M Be YpaBHOBEMMBAOIIASA Beiurpeim B
F, cnma £2, H cune F1/F
omyra | © - H ’
1
2
3
4
2. 3adukcupyiite moaABWKHBIN 010K, CBOOOIHBIN KOHEIl HUTH 3aIleTUTE 33 KPIOYOK
JMHAMOMETpa, U yIep>KUBaNTe €ero HErmoABUKHO.
3. Omnpenenure TMoKa3aHUEe IUHAMOMETpA - CHITY F pe3ysbTaT 3alMIIUTE B
Tabmuiry (ombIT Nel).
F_._
4. PaccunTaiiTe BBIMTPHIII B CUJIE KaK F~, pe3yJIbTaT 3allUIINTE B TAOIHUILY 2.
5. [logBeckTe omuH rpy3 K ONOKY M yAEp)KHBaiiTe AMHAMOMETP TakHUM 00pazom,

4T0GBI CHCTeMa GbLIa HeroagmkHa. Bec 1 OyzeT paBeH cyMMe Beca OJ10Ka 1 Beca rpysa (Bec rpysa

F

onpenernsics B yactu ). Samumute Bec “1 B Tabimiry (ombIT Ne2).

6. Omnpenenure MoKa3aHUEe IUHAMOMETpA - CHITY F pe3yJbTaT 3alUIIUTe B
TabmuIry (ombIT Ne2).
A
7. Paccumnraiite BHIMTPBII B CHJIE KaK F~, pe3y/bTaT 3alHIIUTe B TAOJIHILY.
8. [ToBTOpHTE BECH SKCHEPUMEHT, HCIONB3Ys JIBA Ipy3a, M 3alOJHUTE B TaOIUIlE
CTpOUKY Juis ombITa Ne3.
0. [loBTOpHTE BECh SKCMEPUMEHT, HCIOJB3YS TPU TPy3a, M 3alOJHHUTE B TaOJHIIe
CTpOUKy Juis omnbiTa Ned.
10. Cdhopmynupyiite BEIBOJI O BBIUTPHIILIE B CHIIE IS TOABMYKHOTO OJIOKA.
Yacrs 11T
L. YcTaHOBUTE CHCTEMY HEMOABUKHOTO U TTOABUKHOTO OJIOKOB.
2. 3anumute B Tabnuiy 3 (ombIT Nel) Bec moJBMKHOTO Onoka (BeC MOJBUKHOTO
6moka omnpezensics B yactu II).
Tabmuma 3
N Bec YpaBHOBEIINBAIO Berpsim B
F, H maﬂcnnaFf,H CI/IJIeFl""Ff
OTIbITA ’
1
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2

3

4
3. 3a cBOOOAHBIN KOHEI] HUTH MOJBECHTE JUHAMOMETP.
4. Omnpenenure IOKa3aHUE JIUHAMOMETpA - CHITY B, pe3yJbTaT 3alMIIUTE B

tabmuity (ombiT Nel).
F_._

5. Paccuuraiite BEIMTPBINI B CHIIE KaK -, Pe3yJIbTAT 3aIUIIATE B TAOJIHILY.
6. IMogBecbTe omMH TPY3 K OJNIOKY M YACPKUBAHTE TUHAMOMETP TaKUM 00pazoM,

4TOGHI cHcTeMa GbLIa HenoxsKHa, Bec 1 OyzeT paBeH cyMMe Beca OJI0Ka U Beca rpysa (Bec rpysa

onpenensics B yactu |). 3armummre Bec Fy g Tabmuiry (ombIT No2).
F.

7. Onpenenure MoOKa3aHUE IUHAMOMETpa - CHIy ‘2, pe3yibTaT 3alulIuTe B
Tabnuiy (onsIT Ne2).
F_._
8. Paccumnraiite BHIMTPBII B CHJIE KaK F~, pe3ysbTaT 3alHUIIUTE B TaOIMILY.
0. [loBTOpHTE BECh IKCHEPUMEHT, MCHOJB3YS JIBa I'py3a, U 3allOJHUTE B TaOIuUIE
CTpOUKy Jurs onbiTa Ne3.
10. [ToBTOpPHTE BECH AKCHEPUMEHT, UCMOJB3YysSd TPHU TPy3a, W 3aMOJIHUTE B TaOIHIEe
CTpOUKy Jurs onbiTa Ned.
11. CpaBHuBasi pe3yabTaThl, MOJy4YeHHblE B Tabiauuax 2 W 3, crenaiite BbIBOJ 00
y100CTBE MPUMEHUMOCTH TIOJBHKHOTO OJIOKA M CUCTEMBI HETIOIBUYKHOTO U MOJBHKHOTO OJIOKOB.
BoiBoa:
3. I'pynmosas pabora: [IpoBeneHue sKCIIEpUMEHTOB
4. 3aKJIIOYUTENBHAS YacTh.

[TomBwxkHBIA OJOK JaeT BHIMTPHIN B cuie B 2 pasza. Pacckaszath, TZie B JKM3HH 3TO
WCTIOJTB3YETCS.

3ansaTue 2.16. DkcrepuMeHTHI O ONpeaeJeHHI0 YCJIOBUH paBHOBeCHS phluara
[ens: mpoBEepUTH Ha OMBITE YCIOBHUE PABHOBECHS pblYyara; MPUMEHUTh MOMEHT CHJIbI Kak
WHCTPYMEHT JIJIsl pacuéTa paBHOBECHsI phlyara.
OOGopymoBaHue: pplyar Ha MTaTUBE, HA0OP TPY30B, JIUHEHKA, JUHAMOMET]
X0 3aHsITUS:
1. BBenenue:

1. OObsicHUTE HAa3HAYEHHUE ITUX MPEAMETOB (MPOEKIIHS PUCYHKOB Ha JIOCKE).
a) HoxHu1bl A5 pe3ku OyMaskHBIX JHCTOB.
0) HoxxHuUIIBI 151 pe3KH METaUIMYECKUX JIUCTOB.
B) PbryaskHble BeChl AJIs OIPEIETICHUSI MACChI Tea.

2. [louemy 0JJTHM HOKHUIIBI PEXYT TOJCTBIN cI0i OyMaru, a qpyrue — HeT?

HosxHu1pl 1eMCTBYIOT Ha OCHOBE INpaBWJia paBHOBecHs pblyara. IIpumensst HeOObIIyIO
CHJIy K JUIMHHOW 4YacTW HOXHMIl C OJHOH CTOPOHBI, MOJIydaeM OOJIbIIYIO CHIIY Ha KOPOTKOH
YacTH HOXHMIL C APYroi cTOpoHbl. {1 TOro, 4ToOBl HOXKHMIIBI pe3ay TOJCTHIM ciIoi Oymaru
WIN KapTOH, JIE3BUS Y HUX JETAl0T KOPOTKUMHU, & PYYKHU JITMHHBIMH.

3. HpI/IMeHI/ITe U OOBSACHHUTE paBujia JJIsd KaKA0T0 U3 3TUX NPCAMETOB!
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a) JUIMHA PYYKU M JUIMHA JIE3BHS Yy HOXHHMIl Ui PE3KH OymMard HOYTH OJWHAKOBBIE
MOTOMY, YTO HE TpeOyeTcs OOJBIINX YCHUIINN;

6) JJIAHHBIC PYYKHM M KOPOTKHUC JIC3BUA HOKHHUL IO PE3KW MCTANIMYCCKHUX JIMCTOB
CO3Jar0T 6OJII)HIYIO CUJ1Yy B MECTC COIIPUKOCHOBCHUS JIC3BUSA HOXHHUIL U METaJlJIa;, BO CKOJILKO pa3
OHH KOpPOUYC, BO CTOJIBKO K€ pa3 OoJIbIIIEe BO3HHUKaromasa npyu NpuMCHCHUU CUJIA,

B) pblYa)KHbIE BECHl UMEIOT OJIMHAKOBBIE IJIEYH, 3HAYUT CHUJIA, IEHCTBYIOLIAs C JIEBOM U C
IIPaBOM YaCTH BECOB, OJMHAKOBBIE. 3HAsl MAcCy THPb, OIPEACISAIOT MacCy rpysa.

2. OcHoBHas 4acTh:

1.YkpenuTh pblyar Ha HITaTUBE.

2.YpaBHOBECUTDH phIuar 03 rpy30B ¢ MOMOIIBIO CHIEIHATIbHBIX OOJITOB.

3.YpaBHOBECHUTDH phIuar, UCIMOJb3ysd HA0Op IPy30B U JUHEHKY COIJIACHO 3aJaHUIO CBOETO
BapHaHTa.

4.M300pa3uTh Ha cXeMe YpaBHOBEILIEHHBIN pbIyar.

5.13meputh anunHy mieva Lo .

6.0npenenuth MOMEHTHI cul M1 u M2 .

7.CpaBHuTh 3HaueHue M1 u M2 .

8.CrhenaTe BBIBOJI.

3. I'pynmoBas paboTa: BEIOJHEHUE YKCIIEPUMEHTA
4. 3aKIOYUTENbHAS 4acTh.
Pemmuth 3a1aun Ha paBHOBecue pblyara. Hanpumep:

3ajgaya: Ha OJTHOM KOHIIE pblyara JUIMHOW 1 M MOJIBEIIEH Ipy3 Maccol 2 Kr, a Ha APYrom
KOHIIE — Ipy3 Maccoi 4 kr. ['1e Jo/mKHA HAaXOIUTHCS TOYKA OTOPBI, YTOOBI phIyar HaxoIUJICs B
paBHOBeCHU?

3apava: ;yimHA MeHbIIero mieda peraara — 0,05 m, 6onpmero — 0,8 M. Ha MeHbIee miedyo
neiictByet 16 H. Kakyro cuny Hy)KHO IPUIIOKUTH K O0JIbIIEMY T4y, YTOObI YpaBHOBECUTH pblyar
(Becom ppryara MOXHO mpeHeopeun)?

3anstue 2.17. Ilo3naii cedosn «Onpenenenne Moel MaKCMMAJIbLHON MOIIHOCTI

Lenp: 3xcepuMEHTaNbHO ONPEIEINTh MOITHOCTh T€Jla MYTEM BBIYUCIEHHUS! COBEPIICHHOM
paboThl U U3MEPEHUS BPEMEHHU COBEPIICHUS paOOTHI.

O6opynoBaHue: ceKyHAOMED, TUHEIKA.

XoJ 3aHsTHUS:

1. Beenenue:

MBI )KMBEM B MUPE MAIIIMH, MEXaHU3MOB, Pa3HOOOPA3HBIX YCTPONCTB, KOTOPHIE
COBEpIIAIOT paboTy, obneryas Ham >Ku3Hb. [logbeMHBIE KpaHbl MOJHUMAIOT KUPITUYH U
OETOHHBIC TUTUTHI PU CTPOUTETHCTBE; aBTOMOOWIIN, CAMOJIEThI, KOPaOIIH, moe3/ia nepeBo3sT
IPY3bl; CTAHKH PEXKYT, MUJIAT, IITAMIYIOT; KOMIIBIOTEPHI CYUTALOT. . .
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MexaHu4ecKue, dJCeKTPUIECKUe TPUOOPHI, OKPYXKAIOIINE HAC, OTIMYAIOTCS HE TOJIBKO 110
YCTPOMCTBY, HO U TIO OBICTPOTE COBEPIICHUS PabOThI. KaXk/Iblii MEXaHH3M UMEET MOIIIHOCTH OT
JI0JIEN KUJIOBATTA JI0 COTEH ThICAY KMiIoBaTT. Ho Bellb M UenoBek ToXke coBepllaeT padory, a
3HAYUT, 00J1aaeT MOIIHOCTHI0. CpaBHUMA JIM 3T MOIIIHOCTh C TEXHUYECKUMHU YCTPOUCTBAMU?

IIpo6JieMHBIH BONPOC: KaKyl0 MOILTHOCTb MOKET Pa3BUTh YEIOBEK?

I'unoTe3a: 3HaHNE MOIITHOCTH YEI0BEKA ITO3BOJIUT OICHUTH €ro CKOPOCTHBIC U CUJIOBBIC
BO3MOXHOCTH.

1. I3mepbTe BBICOTY OJITHOM CTYIEHH JIECTHUIIbI, COCUMTANTE YUCIIO CTYIICHEH MEXITY
IBYMs (MM TpeMsl) 3TakaMu*U paccuuTaiTe oOuryro BeicoTy noaséma H no dopmyne:
P=nh
2. 3Has Maccy CBOEro Tejam, paccuuTaiite paboTyA, IpH nepeMerieHny Ha BeicoTy H o
dopmyne: A = mgH

reg— ycKopeHue cBoOoaHoro naaenus (g = 9,8m/c?).
3. N3mepbTe BpeMstnoybeMa 10 JISCTHULIE M pacCUUTaiiTe Bally MOIIHOCTh N 10
dopmyne: N=A/t

3. I'pynmoBasi paboTta: mpoBeneHHE SKCIEPUMEHTa, MOJHMMAsCh C TEPBOTO Ha
TPETUM ITaX MIKOJIBI.
4. 3aKIOUYUTENILHAS YaCTh.

Y4eHbie OTMCYAIOT, YTO IJId 3aMCTHOI'O0 MNPOJJICHUA KHU3HU JOCTATOYHO OBITh HEMHOTO
MOITHES CPCAHETO, ITOOTOMY HEC HYKHO CHIIbHO IICPCHAIIPATaThCA. Hy)KHO BBINOJIHATH OOBIYHBIC
PasSMEPCHHLBIC CHUJIOBBIC YIIPAKHCHHA. U 4gem crapai€¢ Mbl CTAHOBHMCA, TEM OHH BaXKHCEC.
PC3YJ'ILT3.TBI HaIlIMX HCCIEAOBaHUN IIOKa3bIBAKOT, YTO 6OJ'ILI_HI/IHCTBy MNOAPOCTKOB U MCAaroroB
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HAaIllel IIKOJIBI HYXKHbBI CKOPOCTHBIC W CHUJIOBBIC TPCHUPOBKH, YTOOBI COXPAaHUTH 3J0POBLE U
JOJITOJICTHUC.

3ansaTue 2.18. [IpakTnueckasi padora «3MepeHue OLICTPOTHI PeaKIUM YeJT0BeKa»

Lenb: u3MepuTh OBICTPOTY PEAKLIUU YICHUKOB.

OO6opynoBaHue: JIUHEMKA, CEKYHIOMED.

XoJ 3aHATHS:

1. BBenenue: @uznueckuii METO U3MEPEHUS OBICTPOTHI PEAKIIUU

Oco0GeHHOCTBIO CBOOOHOTO TMAJICHUS ABJSETCS TO, YTO BCE TeJa B JJAHHOM MECTE 3eMIIU
NaJalT C OJUHAKOBBIM YCKOPEHHEM. ODTO YCKOPEHHE HAa3bIBAETCS YCKOPEHHUEM CBOOOJHOTO
nageaus. EE€ mpuHITO 0003HauaTh OYKBOW g (IepBOoil OYKBOW JIATUHCKOTO CJIOBa gravitas
(rpaBuTAaC), 4YTO O3HAYAET (TAKECTHY.

CymiecTBYIOT pasHble CHOCOOBI, TIO3BOJISIONIME ONPEACTUTh BEIWYMHY g € OOJBIION
TouHOCThIO (Hampumep, 10 0,00001 m/c2). Ho mpu perennu 3amay MIKOJIBHOTO Kypca (U3UKH,
rae He TpeOyeTcs BBICOKOW TOYHOCTH pe3ysibTaTa, 0OBIYHO MCIOJIB3YIOT 3HaUeHHE 9,8 M/c2 uinun
naxe 10 m/c2. [2,54]

Tak kak B HalleM NMpuMepe IBIKEHHE CBOOOJHO MAJAIOIEro Teia MPEeACTaBISIET COO0M
PaBHOYCKOPEHHOE JIBIDKCHHE 0€3 HAa4aJIbHOW CKOPOCTH, TO TIEPEMEIICHUS PACCUYUTHIBAIOTCS TI0

dbopmyme:
s=gt?/2umih=gt’?/2(t.es=h), e
g -yCKOpeHHue CBOOOTHOTO TajieHus1, papHoe 9,8 [M/c2].,

t —CKOpOCTbh peakIuu, [c];
h — paccrosiHEe MEXTy OTMETKaMH1 Ha CTEHE [M]

Kaxk xe Ham HU3MEPHUT CKOPOCTh pCaKIn yeoBeKa?

Kaxercs, 31ech HET HUYEro cliokHOro. bepem cekyHmomep u 3acekaeM BpeMs OT Havaia
JercTBUA pazapaxkutens a0 peakuuu. Ho! Jlaxke y mronei ¢ miioxo peakuue — 3To J0Ju
CEeKyHIbl. A MBI HE pacrojaraeM MnpuOopaMH JUIsi TOYHOTO H3MEPEHHS TaKOrO0 MAaJICHBKOTO
BPEMCHH.

Bot TYT-TO HaM 1 IPOXOJAUT Ha IMOMOIIb YCKOPCHUC CBO6OI[HOFO nagcHus.

13 q)OpMy.]'IH YCKOPCHUA CBO60,I[HOFO MMaJACHHUA Mbl MOXKXEM C JICTKOCTBIO BBIPA3HUTL BPCMI
IIpH YCJIOBUH, YTO HaM U3BECTHO PACCTOAHUC.

T.e. ONBIT BBITTSAUT CIEAYIOIIUM OOpa3oM: UCHOBITYEMBIH (TOT, y KOTO MBI H3MEpPSIEM
CKOPOCTh peaklliu), MOJDKeH IMoNMaTh TeNno, Majarollee BHU3 CO CKOPOCTHIO YCKOPEHHS
cBOoOOAHOTO MajeHus. Jlanee, Mbl U3MEpsieM pacCTOSTHUE OT Hayaia JBUKEHUS Tela 10 MOMEHTa,
KOT/Ia OHO OBLJIO TIOMMAaHO M Y3HAeM BPEMsl.

2. OcHOBHas 4acTh:

Hopwmsl

Bpewms peakuuun

BoIcoku# ypOBEHB pa3BUTHs IApaMeTpa: MeHbuie 16,7 cm- MeHbuie 184 mc

Cpennuii ypoBeHb pa3BuTHA apameTpa (Hopma):  16,7cm—19,5cm- 184 mc — 199
MC
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Huskuit ypoBeHb pa3BUTHS IapaMeTpa: 6ombuie 19,5 cMm- 0ombie 199 mc
3. I'pynmoBast paboTta: mpoBeIeHUE SKCIIEPUMEHTA.
4. 3aKIJIIOUUTENbHAS YacTb.
PexomeHanmu 1o yiay4meHuio ObICTPOTHI PEaKIIUU
JIBUraTenbHble peakuy JIOJHKHBI OCYILIECTBIIATHCS Ha YPOBHE YCIOBHBIX pe(IeKCOB, a s
3TOTO HEOOXOJMMa Cephe3Hasi TpeHUpoBKa. [103TOMy camblii TJIaBHBIM COBET, BHITCKAIOIIUNA U
aHaJIM3a UCCIIEI0BaHUM: 3aHATUE CIIOPTOM.
Ouenb AQPEKTUBHBI IO PA3BUTHIO OBICTPOTHI PEAKIIH CIIOPTHUBHBIE CTA(ETHI, I/1¢ CUTHAI
B MO3T [IOCTYMAET yepe3 ocsizaHue. To ecTh, Ha/lo KaK MOYKHO ObICTpee MPUCTYIIUTD K JIEUCTBUIO
MOCIIE TOTO, KaK TOJIBKO MPEIBIIYIINNA UTPOK KOCHETCS TeOsI.
YnpaxHeHus s pa3BUTHS OBICTPOTHI
PBIBKM M yCKOpEHHS M3 Pa3IMYHBIX UCXOTHBIX TTOJIOKEHUH (CHIIS, JIeXka, CTOSI Ha KOJICHSX
U T.J.) N0 3pUTEIbHOMY CUTHAIy, MJIMOMETPUYECKUE YHPaXXHEHHUsS (MCIIOJIb30BAHUE OBICTPHIX,
B3PBIBHBIX JBW)KCHUN ).

[IppikKK yepe3 ckakalKy (4acToTa BpalleHHMs MakcuMaibHas). PBIBKM ¢ pe3koil cMEeHOM
HaIlpaBJICHUs U MIHOBEHHBIMM OCTAHOBKaMH. PBIBKM Ha KOPOTKHE OTPE3KH C PE3KOM CMEHOU
HampaBlieHUs. JIBWKEHHS W pe3KMMH OCTaHOBKAaMHU CIIOCOOCTBYIOT PAa3BUTHIO OBICTPOTHI
nepemenieHus. MuUTanMOHHBIE YIpPa)kKHEHHUS C aKLEHTUPOBAHO OBICTPHIM BBINOJIHEHUEM
KAaKOTO-TO OTAEIBHOTO JIB)KEHHUS.

3ansartue 2.19. OpopmiieHne npeseHTaAUMI POEKTOB N0 GU3HNKe
[enp: moaroToBKa MPOEKTA.
LeJICHANTPaBICHHO UCKATh U MUCIOJIb30BaTh HH(OPMAITMOHHBIEC PECYPCHI,
HEOOXOUMBIE JIJISl PeIIeHHs YIeOHBIX U MPAKTHYECKHUX 3a/1a4, ¢ momonbio cpeacts UKT;

* BBIOMPATh, CTPOUTH U UCIOJB30BATh aIEKBAaTHYIO HH(DOPMALIMOHHYIO MOJIENb IS
nepelau CBOUX MBICJIEH CPEeJICTBAMU €CTECTBEHHBIX M (POPMANIbHBIX S3BIKOB B
COOTBETCTBUU C YCIOBUSMU KOMMYHUKALINU;

¢ BBIACIATD HH(I)OpMaHHOHHBIfI ACIICKT 3aJia4yu, OIICPHUPOBAThH JaHHBIMH, UCIIOJIB30BAaTh
MOJECJIb PCIICHUA 3a1a4H;

* HCII0JIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH (BKIItOUYasi BEIOOD aJeKBAaTHBIX 3aaue
MHCTPYMEHTAJIbHBIX TPOrPaMMHO-AMNIMapaTHBIX CPEICTB U CEPBUCOB) AJISl PELICHUS
MH(OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX Y4EOHBIX 3a/1a4, B TOM YHCJIE: BHIYUCIICHUE,
HamucaHue MUCceM, COYMHEHHH, JOKIaA0B, peepaToB, CO3JaHKE MPE3EHTAIMH U JIp.;

¢ HCIIOJIb30BAaThb I/IH(bOpMaI_II/II-O C y‘léTOM OTHYCCKHX U IIPABOBLIX HOPM;

O6opynoBaHue: HOyTOYKH JUIsl KaKJI0# TpyMIbl, paboTaromiel Hajl OJHUM IPOEKTOM

XoJ 3aHATHS:

1. Beenenue: Ha cnenyromem 3aHATHM Bbl NPEICTABUTE CBOM MPOEKTHI, HAaj
KOTOpBIMH BBl paboTalu B TEUYEHHWH OIPENEICHHOTO BpeMeHu. Hamma 3amaua — ycTpaHUTH
HEJIOYETEI.

2. OcHoBHas yacTh: paboTa Ha HOYTOYKaX HaJ Mpe3eHTaIueH.

3ansaTue 2.20 IIpeacraBiaenue npoexkToB no ¢pusnke no reme «MexaHuka»
Llens:
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b paanTHe IIO3HABATCJIBHBIX I/IHTepGCOB, HHTGHHGKTY&HBHBIX nu TBOp‘ICCKI/IX
CIIOCOOHOCTEN;

* yOSXKIEHHOCTH B BOBMOKHOCTH TTO3HAHMS TPUPO/IBI, B HEOOXOAUMOCTH Pa3yMHOTO
HUCIIOJIb30BaHUA IIOCTI/I)KGHI/II;'I HAayKu U TEXHOJIOTHI JJIs ﬂaﬂbHeﬁmeFO Pa3BUTHA YCIIOBCYECKOT'O
O6HI€CTBa, YBAXKCHHUC K TBOPLAM HAYKU U TCXHUKH, OTHOILICHUEC K (1)I/I3I/IK€ KaK K DJICMCHTY
00I11eYeI0BeUeCKO KyIbTYpHI;

* (hopMupoBaHKE IEHHOCTHOTO OTHOIICHUS IPYT K JAPYTY, K YIUTENIO, K aBTOpaM
OTKPBITHI U N300peTeHMl, K pe3yabTaTamM 00ydeHHUS;

* IPE/ICTABIATh B YCTHOM UM MHUCbMEHHOMN (popMe pa3BEPHYTHIH IJ1aH COOCTBEHHOM
NEeATENBHOCTH;

* cOOMIOaTh HOPMBI TyOJIMYHOM peYH, PErIaMEHT B MOHOJIOTE U JUCKYCCHH B
COOTBETCTBMU C KOMMYHUKATUBHOM 3aa4eil;

* BBICKA3bIBaTh U 0OOCHOBBIBATh MHEHHUE (CY)K/IEHUE) U 3alpaliuBaTh MHEHUE
NapTHEpPA B paMKax quajora.

OGopynoBanue: MyIbTUMEIUUHBIN SKpaH, KOMITBIOTED

Xog 3aHATHSA:
1. Brenenue: cerogHs BbI MPEJCTABUTE CBOM MHUHU TPE3CHTAIMH 1O BBIOPAHHBIM
TEMaM.
2. OcHOBHas 4acTh:
[IpencraBnenue npe3eHTanmi

3. I'pynmoBas paboTta: 0OCyXaeHUE TPE3CHTAIINNA
4. 3aKIOYUTENbHAS 4acTh.
Peduexcus:

- UTO MHTEpEeCHOr0 U HOBOTO ThI Y3HAII U3 MPE3CHTAIUHN APYrUX pedsT?
- Kakue Henouers! y ce0st ThI 3aMeTHI?
- Kaxk 65l ThI O11eHUIT CBOIO paboTy HaJ MPOEKTOM?

Tema 3. «DeKTpOMarHeTu3smM»
3ansrtue 3.1. JKCIEPUMEHTHI 110 JJIEKTPOMATHETU3MY
Ilens:
. [IpoaomKUTh N3yUYEHUE SIBICHUE SJIEKTPOMArHUTHOM UHIYKIIUU U YCIOBUSI €TO
BO3HUKHOBEHUS;
. pPaccMOTPETh UCTOPHUIO BOIIPOCA O CBSA3M MAarHUTHOIO MOJISL U 3JIEKTPUUYECKOTO.

Ob6opynoBanue: CosleHOU], MAaTHUT, MUJIJTHAMIIEPMETP
XoJ 3aHATHUS:
1. Bsenenue:

Panee B aneKTpoAMHAMUKE HW3Yy4YallUCh SBJECHUS, CBSA3aHHBIE WM OOYCIOBIICHHBIE
CYIIECTBOBAaHMEM IOCTOSIHHBIX BO BPEMEHM (CTATUYECKMX M CTALlMOHAPHBIX) AJIEKTPUUYECKUX U
MarHuTHbIX mnojei. lloABisroTcs M HOBBIE SBICHMS NpPHU HAIWYMM TEPEMEHHBIX IOJIEH?
BriepBble sBIeHME, BbI3BaHHOE NMEPEMEHHBIM MarHUTHBIM TojeM, Habmoxan B 1831roxy M.
Qapaneit. On pewan [IPOBJIEMY: MoXeT 1M MarHUTHOE II0JIE BbI3BAaTh IIOSABJICHUE
ANIEKTPUYECKOT0 TOKA B NMPOBOAHUKE? A Terepb MOCMOTPHUM OIIBITHI U MOCHyIIaeM 0ObsICHEHUE
UX.
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"[IpeBpaTuTh MarHETU3M B AJIEKTPUUECTBO" 3TU cil0Ba 3anucan Maiiki Papajieil B cBoeM
nHeBHuke B 1822 roxay. Ilocne otkpeitus Opcrenom B 1820 rogy MarHMTHOrO moJjisi, ObLIO
YCT@HOBJIEHO, YTO MArHUTHOE IOJIE U AJIEKTPUUYECKUI TOK BCEr/la CYLIECTBYIOT OJHOBPEMEHHO.
@dapaneid, 3Has O TECHOM CBSI3M MEXIY TOKOM M MarHMUTHOM TMOJieM, ObUI YBEpEH, 4TO C
IIOMOIIBIO MAarHUTHOTO TI0JISL MOKHO CO3/1aTh B 3aMKHYTOM IIPOBOJHUKE AIEKTPUUECKUNA TOK. OH
MpoBET MHOTOYHMCIICHHBIE OIBITBI M JO0Ka3al »dT0, OTKpeIB B 1831romy sBieHue
AJIEKTPOMArHUTHOW WHIYKITUH.

2. OcHOBHas 4acTh:

JdemoncTpauus onbiToB ®apages.

Yuureas. Paccmorpum onsitel @apajnes, ¢ TOMOLIBIO KOTOPBIX OH OTKPBLI SBJICHHE
ANIEKTPOMAarHUTHON MHIYKIUH.

1. Bo3bMmeM cosieHOu, COETMHEHHBIN ¢ raibBaHOMETpoM (puc. 1), u Oyaem BABUTATH B
HEro MOCTOSIHHBIM MarHuT. OKa3bIBa€TCs, UTO MPH JBUKEHUN MarHUTa CTpEJIKa rajlbBaHOMETpa
OTKJIOHSIETCS. ECIIM %€ MarHuT OCTaHABIIMBAETCS, TO CTPEJIKA raJbBAHOMETPA BO3BPAIIACTCS B
HYJIEBOE MOJIOKEHHE. T0 K€ camMoe NoJIydaeTcs IPU BBIBUKEHUN MAarHuTa U3 COJICHON1A UIH
IIpY HAJICBAaHNUHU COJICHOM/IA HA HETIOIBMKHBIN MarHuT. TaKue OIBITHI IOKA3BIBAIOT, YTO
VMHJYKIMOHHBIN TOK BO3HUKAET B COJIEHOUIE TOJIBKO P OTHOCUTEIIBEHOM IEPEMEIICHUT
COJICHOM/Ia M MarHuTa.

3. I'pynmnoBas pabora: M3roroBinenne Maraura
OOGopynoBanue: Oarapeiika, TOJICTBIM KapaHjaall, MeaHas mpoBosioka auamerpom 0,2-0,3
MM U JJIMHOM HECKOJIBKO METPOB (4eM 0O0JIbllle, TeM JydIlie), CKOTY.

IIpoBenenue onbiTa

Hamoraii npoBoJIOKY BIUIOTHYIO BUTOK K BUTKY Ha KapaHjall, He JOX0/s 0 €ro KpaeB 1o
1 cm. KoHuuscs oaus psifi - HaMaThIBail Ipyroi cBepxy B oOpaTHyro ctopoHy. U Tak, moka He
3aKOHUYHUTCS MpoBoJioka. He 3a0yab ocTaBUTH CBOOOAHBIMU JBa KOHIIA MPOBOJOKH 1O §-10 cm.
UToOB! BUTKH MOCTIE HAMOTKH HE Pa3MaThIBAINCh, 3aKPEIU UX JTUIKON IEHTOH — CKOTYEM.

3a4uCcTH CBOOOIHBIE KOHIIBI MPOBOJIOKH U MOJICOEIMHU UX K KOHTAKTaM OaTapeik.

Yro npousonnio?

[Tomyuunscst MarHuT, KOTOPBIN OyIeT IPUTATUBATH MAJICHBKHE YKEIe3HbIE TPEIMETHI.
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4. 3aKIFOUNTEIILHAS YaCTh.
KPOCCBOP/, “JIOFA)IAI?'ITECL”

[To BepTHKanM B BBIACIECHHBIX KIETKAX: KATYIIKA IPOBOJIOB C KEJIE3HBIM CEPICUYHUKOM BHYTPH.
B kaxxayro KJIeTKy BKIIIOYas HyMEPOBaHHYIO HAMIINUTE MO OYKBE Tak YTOObI 10 TOPU30HTAIH
IIOJIYYUTH CJIOBA:

2

]

10

11

1 |

1. Yuensli, BiepBble 0OHAPYKUBILIUH B3aUMOAEHCTBHE IEKTPUUYECKOTO TOKA U MAarHUTHBIE
CTPEJIKH.

2. Mecto Maraura, rje HaOnro1atoTcst Hauboiee CHUIIbHbIE MarHUTHBIE JEHCTBUS.

3. YcrpoiicTBo, paboTaromiee Ha ci1adbIX TOKAX, IPU MOMOILU KOTOPOTO MOKHO YIIPABIIATh
IEKTPUYECKON LIEMBIO C CHIIBHBIMU TOKaMHU.

4. 306perarenb NEepBOTo B MUpPE TeJerpagHoOro anmapara, ne4aTaroniero OyKkBbl.

5 u 6. IIpubopsl, COBMECTHOE MOJIb30BaHNE KOTOPHIMU MTO3BOJISIET NE€peIaBaTh 3BYK Ha JaJieKue
paccTOsHHUS.

7. N300peraTenp 3eKTPOMAarHUTHOTO Tenerpada u a30yku U3 TOYeK U THpe.

8. YueHblil, 00BICHUBIINI HAMarHHYEHHOCTh MOJIEKYJT JKeJIe3a AIEKTPUYECKIM TOKOM.

9. ITpubop, ciyxamuit A7 OpUEHTAILIMKA HA MECTHOCTH, OCHOBHOM 4acThbIO KOTOPOTO SIBJISETCS
MarHuTHas CTPEJIKa.

10. Pycckuii yueHbli, KOTOPBIN H300pe AMeKTpHUECKUil Tenerpad ¢ MarHUTHBIMU CTPEIIKaMU.
11. OHa U3 OCHOBHBIX YacTeil mpuOOpoB 5 U 6, Ha3BaHHBIX BHIIIE.
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12. ITpueMHUK TOKa, CIIyXaIIUK JUIsl IPEBPAIlEHUs JIEKTPUUECKON SHEPIUM B MEXaHUUECKYIO.
13. BemiecTBo, U3 KOTOPOTO JAENAIOT MOCTOSTHHBIE MATHUTHI.

3ansaTue 3.2. Jaexkrpuuyeckuii Tearp. Urpa c sxene3HbpIMU NpeIMeTaMH.
Lenb: paccMOTpeTh MarHUTHBIE CBOMICTBA MArHUTOB U UX IPUMEHEHUE
O6opynoBaHue: MarHUTHI, KEJIE3HBIE MPEIMETHI
Xo0J 3aHATHS:
1. Bsenenue:
PebGsita, a ceilfuac oTragaiiTe 3araJKy W TOAYMaiTe, YTO €IIE€ SBISIETCS NPUYMHON
BO3HUKHOBEHHS MarHUTHOTO MOJIs?

BriBaeT ManieHbKUM, OOJIBIINM.
JKene3o o4eHb IPYKUT C HUM.
C HUM U HE3psSUUi, HEIPEMEHHO,
Haiiner urosky B crore cexa.
(Marnwur)
[TpaBubHO. OOBEKTOM HaIEro HCCienoBaHus 4To Oymet?... MarHUT. M1 Tema Harmero
ypoka «llocmoannvie macnumul. Maznummnoe nojie OCMOAHHBIX MACHUMO8». Y KaXJO0T0 Ha
CTOJIE €CTh TEXHOJIOTHUECKHE KapThl, 3aIMICHIBAEM YHCIIO U TEMY ypOKa.

CGFO}IHS[ Mbl TIOTOBOpPMM MW TIONBITAEMCA OKCIICPHUMCECHTAJIBHO IMOJIYYUTh HOBBIC
CBC€ICHUA O IIOCTOAHHBIX MarHurax, O CBOMCTBAX M MAarHUTHOM ITOJIE TIOCTOSTHHBIX MarHUTOB.

2. OcCHOBHas 4acTh:

Hewmuoro ucropun. Bozaukaer Bonpoc: OTKyaa TpOU30ILIIO CIOBO «MArHUT»?

Ectp Heckonbko nerens o0 obHapyxeHuu Maruuta. OHa U3 HUX PacCKa3bIBaeT O MacTyxe
Marnyce, KOTOpBIN OOHapyXuJ, YTO J>KEJIE3HBbIH HAKOHEUHUK €ro Majkhu M TBO3AHM Caror
MPUTIATUBAIOTCA K YEPHOMY KaMHIO. DTOT KaMEHb U CTajM Ha3blBaThb KaMHeM «Marnyca» wiu
«MarHuToM». M3BECTHO M JIpyroe mpeaaHue, KOTOpoe TJIaCUT O TOM, YTO CJIOBO «MarHuT) WIH
«MarHeTUT» IMPOU30LILIO0 OT Ha3BaHUSI MECTHOCTH, TJieé BIEPBbIC ObLTM OOHAPYXKEHBI 3aJIEKU
MarHeTura, T.e. TepPUTOPUH coBpeMeHHoM ['permu, B oOnactu Maznecus. Tak U NOTYy4UIIOCh
Ha3BaHHE «MArHUT»: COKPAIICHHUE OT «KaMeHb U3 Marnecum».

Hctopus maruuta HacuuThiBaeT CBbile 2,5 Thicsiuum JjieT. Eme B VI Beke 10 Hamied 3pbl
KUTalllbl OOHAPYXWJIM TMPHUPOJHBIE MUHEpAJbl, CIIOCOOHBIE MPUTIrMBaTh K cebe HeOosblIne
KEJIe3HbIE PEIMETHI.

Braoumup Heanoseuu /lanp B cBOEM cnoBape Hanucail: «MacHum - MacHumHbll KaMeHb,
JHCeNle3HAK, pyod, CO C8OUCMBAMU NPUMALUBAMD Jicelle30 U, 00paulasacy Ha nepesece, yKa3vl8amy
Ha cesep U Ha 102, A MaKice nepedasams Mo C8OLUCMBEO JHcene3yy.

ITocTosiIHHBIE MArHuThbl — 3TO TCJlIa, MIUTCIIBHOC BPCMA COXPAHAOHNINC HAMAIrHUWYCHHOCTDH
( 3aIMUIIUTE TICPBOC ONPCACIICHUEC B CBOUX pa60q1/1x J'II/ICTaX).

IIo MPOUCXOKACHUIO MArHUTBI OBIBAIOT €CTCCTBEHHBIC (HpI/IpO)IHBIe) U3 JKeJIe3HOH
Ppydbl MArHvuTHOTO JKCJIC3HsAKA U HMCKYCCTBCHHBIC, IMOJYUYCHHBIC HaMAIrHWUYWBAHUCM IKCJIC3a
IIpu BHECCHHU €ro B MArHUTHOC IIOJIC.

IIo (l)opMe MAar"duThbl ACIATCA Ha )IyTOO6p33HLIe, IMOJIOCOBBIC, KPYT'OBBIC.

Ml BBIACHWUJIM, YTO MArHuTbl — O3TO BCIICCTBA, KOTOPLIC O6J'Ia,[[aIOT COOCTBEHHBIM
MarHUTHBIM HOJIEM U IMOCTOSHHBIMU MarHUTHBIMHM CBOMCTBaMH.
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Pebsita, cefiuac ¢ MOMOINBIO MPUOOPOB, JIGKAIIMX HA BAlIMX CTOJIAX, MBI HCCIEIyeM
CBOMCTBA MarHuTOB. BBIBOI[LI, MOJIYYCHHBIC B PC3YJILTATC HCCHGI[OBaHHfI, 6y,ueTe 3alluChIBAaTh B
pabouwii TUCT.

3. I'pynmoBas pabora:

3ananue 1. Bzaumooeiicmeue nocmosaHH020 MACHUMA C PAZHLIMU MAMEPUATAMU.

ObopyoosaHue: MarHUT, HECKOJIBKO TE€JI, U3TOTOBJICHHBIX U3 Pa3HBIX MAaTEPUATIOB.

[TogHecuTe MarHUT K MpeaMeTaM, HW3TOTOBJICHHBIM W3 Pa3UYHBIX MaTCePHAJIOB,
YCTaHOBHTE, BCE JIN U3 HUX MPUTIATUBAIOTCS MarHATOM.

Cnenaiite BBIBO. (Yuawuecs oenaiom 6b16000bl.)

Bb1600. Xopowio npumscusaiomcs MAacHUmMoM UyeyH, CMAlb, Jicene30 U HeKoOmopbwle
CNIABbL, 3HAYUMENbHO clabee HUKelb U KOOAIbm.

3ananue 2. Bece 1u moyuku Maznumog 001a0arom 00UHAKOGOI cunou?

ObopyoosaHue: METATUIMUECKUE CKPETTKU, MarHUTHI (ITOJIOCOBOM M TyTOBOM).

Bo3bmuTe 1010cOBOM MarHuT, NOJHECUTE HECKOJIBKO CKPENOK TOYHO K CepelnHE MarHura,
r7ie TPOXOJUT TPaHWIAa MEKAY KpacHOW M CHHEH MOJOBUHKaMH. [IpuTsAruBaeT 1M MarHuT
CKpenKu?

[IpubnkaiiTe CKpenku K pa3HbIM MECTaM MarHuTa, HauMHas oT cepenuHbl. Kakue mecra
oOHapyXHMBalOT HamOoJjiee CuiIbHOE€ MarHutHoe aeWictBue? [loBropuTe TO XK€ C JAYrOBBIM
MarHuTOM.

Crnenaiite BoIBOA. (YVuawuecs denarom 6v1600.)

Buoi600. Jlunus nocepedune macHuma, HAa3vleaemas HeUMPAIbHOU, He O0OHApYiIcusaem
MazHumHbvlx ceoticms. Haubonee cunvnoe maznumuoe oeticmeue OOHAPYIHCUBAIOM NOIOCA
MazHuma.

IoJitoc - MecTO MarHuTa, rae oOHapyXuBaeTcsi HauboJiee CUIIbHOE JIEHCTBUE .

3ananue 3. Bzaumooeiicmeue macHumo8, MaZHuUmMa u MaZHUMHOU CIPEIKU.

Obopyoosanue:2 noNOCOBHIX MACHUMA, MACHUMHASL CMpenKa (1eekutl HeboIbuoU
Mazuum,).
OaMH MarHUT NOJBECUTh, JAPYrol MOJHOCUTH K HeMmy. OIBIT HOBTOPUTH C MarHuTOM U
MarHuTHOM cTpenkoi. Cuenarb BbIBOJIL.

Bv1600. Oonoumennvie noOaOCbl MacHUMA (MACHUMHOU CMPENKU) OMmMaiKuearomcs,
PA3HOUMEHHbIe — NPUMALUBAIONCAL.

3ananue 4. Hamacnuuueanue opyzux npeomemos.

Obopydosanue: 26030b, CKPETIKH, MarHUT.

Bo3spmute wronky wu mnonmHecute e€ K ckpenkam. [IpunumaroT 1M CKpenmku K
uronke? [loTpute UroaKy O MarHuT B OJHOM HAmpaBlIE€HUH, a 3aTe€M MOJHECUTE K CKPEIKaM.
[Tpununatot nu ckpenku? Chenaiite BeIBOA. (Vuawuecs denaiom 661600bl.)

B mepBom ciydae uronka He mpuwidiia K ckpenkaM. CTOMIIO UTOJIKE «IOO0OIIaThCsh C
MAarHuToM, Kak OHa caMa CTaja MarHUTOM.

Bub1600. JKenezo, cmanw, Hukensb, Kobanbm u Hekomopwvie Opyeue CHIasvbl 8 NPUCYMCMEuU
MAZHUMHO20 JHcene3HaKa npuobpemarom MazHUmHvle ceoticmaa.

Kaoicovlil moocem coenamo macHum y cebs doma.

1. [y 3TOTO HAMO B3STh JUIMHHBINA KEJIE3HBIA TBO3/b M MOJIOKUTH €0 BJIOJIb HAIIPABIICHHUS,
yKa3aHHOTO KOMIIaCOM, TO €CTh MPSIMO TI0 JIMHUU CeBep - tor. [Ipuaéres momaoxaaTh HECKOIBKO
JHEeW, W TBO31b HAYHET MPOSBISITH MAarHUTHBIC CBOMCTBA - CTaJbHBIC CKPENKA M KHOIIKH
MIPUTATHBATb.
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4.

3aKIIOUYUTEIIHLHAS YaCTh.
3aI[aHI/IeZ OTBICKATh B CCTU I/IHTepHeT HpI/IMeHeHI/Ie IIOCTOSIHHBIX MAaroHuTOB B 6bITy.

3ansarue 3.3. - 3.4. U3y4yeHne MarHMTHOIO MOJIAA
Lenb: M3y4ynTh MarHUTHOE TIOJIE
Ob6opynoBanue: O60pyaoBaHue K 1eMOHCTPAIIUA

“CylecTBOBaHHE MATHUTHOIO 10JIs BOKPYT IPOBOIHUKA € TOKOM (ONBIT JpcTena)”

Ne n/m Ha3zBanue KoanuecrtBo,
IT.
1 TaTus ¢ Mmy¢TOH 1 TanKou 2
2 [IpoBoaHMK 1
3 MarunuTHas cTpenka Ha IOJICTaBKe 1
4 Cronuk nogbEMHO-IIOBOPOTHBIN 1
5 Bempsimurens B-24 1

Ob6opynoBaHue K KOJJIEKTHBHOMY HCCJIE10BAHUIO
“H3yyeHre CIIEKTPOB MATHUTHBIX M0JIeii MPSIMOr0 TOKA, BUTKA C TOKOM H COJIeHOua”

Ne i/ Ha3zBanue KoaunuecTBo, mr.
1 barapes rajibBaHMYECKUX JIEMEHTOB 7
2 CoenuHuUTENBHBIE TPOBOA 21
3 Kirou 7
4 [IpoBOIHMK HAa TOPU3OHTATIBLHOM MOJCTABKE U3 OPTCTEKIIa 7
5 CrakaH4MK C jKeJIe3HBIMH OMUIKAMU 7
6 benbrit muct popmara A4 7

Oo0opyaoBaHue K JeMOHCTPaIMH

“IIpuTsizkeHHe rBO31E¢M, 00MOTAHHBIM IIPOBOJOM, CTAJIBHBIX CKPEIOK, IIPH NPOTeKAHUH

TOKa B IPOBOJHNKE”

Ne i/ Ha3Banue KoauuecTBo, mr.
1 Beinpssmurens BCIII - 6 1
2 Korou 1
3 JKene3Hslii rBO31b, 0OMOTaHHBIN TIPOBOIOM 1
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4 CoeauHuTENBHBIE IPOBOIA 2
5 Cronuk 1eMOHCTPallMOHHbII 1
6 Jluct Gymaru 1
7 CranbHble CKpenKu 10

Oo6opynoBaHue K 1eMOHCTPAIIUU
“JleficTBHE 3JIEKTPOMArHUTA”

Ne n/m Ha3Banue KoaunuecTBo, 1T
1 [taTus ¢ MmydTOi 1 TanKou 1
2 Kirou 1
3 CoenrHUTENbHBIE TPOBOJA 3
4 Boinpsimutens BCII - 6 1
5 DNEeKTPOMAarHuT pa30opHBIH 1
6 CTOJIMK IEMOHCTPALIMOHHBIN 1
7 I'py3 maccoii 1 kr 1
8 ['py3 maccoii 2 kr 1

O6opyaoBaHue K 1eMOHCTPAIUH
“B3aumMogeiicTBHE KATYIIKH ¢ TOKOM U MOCTOSIHHOT0 MarHuTa”

Ne i/ Ha3zBanue KoanuecTBo, 1mr.
1 [ltaTtuB ¢ MmydTOH M ManKo# 1
2 Kirou 1
3 CoenuHuTEIbHBIC TPOBOA 3
4 barapes raapBaHMYECKHX DIIEMEHTOB 1
5 DNeKTpuyecKas JJaMIla Ha MOJCTaBKE 1
6 ITomocoBoi MarHuT 2

XoJ 3aHsTHUS:

1.

BBenenue:

snurpadom ypoka nociyxart cioa Kondymms:

“Tpu myTH BEAYyT K 3HAHUIO:

MyTh Pa3MBIIIICHUS — 3TO MyTh CaMbIi OJIAarOPOIHBIH,

118



IIyTh OAPAXaHUSA — 3TO IIyTh CAMBIN JIETKUH,
U IyTh OIbITA — 3TO IIyTh CaMblii BEpHBIN .

B xoze ypoka MbI BOCTIONIB3YEMCS TPEMSI ITYTSIMU, KOTOPBIE BEAYT K 3HAHUIO, [0 MHEHUIO
¢unocoda. Ho xakoit myTh 1715 Bac camblii IpUEMIIEMBIN pPeliaTh BaMm.

Bcé, uro Hac okpyxaeT Bo BecenenHoil, Ha3piBaeTcsi MmaTepueii. Marepus ObIBaeT 1ByX
BHJIOB — BellIeCTBO M MoJie. BeniecTBo Mbl omlyiiaeM HalllMMU OpraHaM# 4yBCTB, a MOJIC HE
YYBCTBYEM.

I'e BriepBBIC OBLITM OOHAPYKEHBI TEJIa, CO3AIOIINE MarHUTHOE TI0JIe?

IlepBrlii 1o0KIaTUUK: cooOeHne 00 ncTopuM OTKpPbITHA MarHuTa (Ilpunosxkenue 1).

Yuurenn: Kpome nputspkeHus k ce0e jKeJIe3HbIX TPEIMETOB, M03/IHee OB OTKPBITHI U
npyrue cBoiictBa maruuta. Hampumep, xakue?

Yuamuecsi: OTHOMMEHHBIE TIOJIFOCHI MATHUTA OTTAJTKUBAIOTCSA, & PA3HOMMEHHBIE TTOJTFOCHI
MarHuTa MpUTATHUBAIOTCS.

Yuurensn: Ceituac Mbl y3HaeM O APYrUX UCCIETOBAHUIX CBOMCTB MarHUTOB.

Bropoii nokiagunk: coodiieHue 0 nepBbIX HCCIAETI0BAHUAX CBOMCTB MATHUTA

Yuurenb: M0oXHO H3y4aTh CBOMCTBA MarHUTOB, UMESI MUHUMYM 000PYJOBaHUS.

Tpernii 1okJIaTUNK: COOOIIEHUE O Pe3yJbTATaxX uccjaeI0BaHuA Mo TeMme “HU3ydenune
JelCcTBHSI MATHUTHOM CHJIBI B MATHUTHBIX B3auMoAeicTBUAX”’

Yuurenn: Kak Bbl 1ymaere, HCKYCCTBEHHBIE MarHUTHI, HAIPUMEP, TOJOCOBBIEC UITH
nyrooOpa3Hble BCE BpeMs COXpaHSIIOT CBOU MarHUTHbIe cBoiicTBa? [louemy?

Yuammuecsi: C TeueHrEeM BpeMEHH MarHUTHOE JICHCTBUE MarHUTOB OCJIa0eBaeT, TaK KaK
OHU pa3MarHUYMBAIOTCA.

Yuurenan: Kak CHOBa MOKHO YCUIIUTh UX MarHUTHOE JA€HCTBUE?

Yyammecsi: [lomecTuTh X B MArHUTHOE MOJIE.

Yuurenn: Opannysckuid yuénoiii Anape Mapu Amrnep B 1820 roay BeIIBUHYI THIIOTE3Y
O MPUYMHE HAMarHM4MBaHUs BelecTB. M3 KakuX 4acThIl COCTOST BenlecTBa?

Yuammecsi: 13 mosiexyi.

Yuurean: M3 kakux 4acTUIl COCTOUT MOJIEKysa?

Yyammecsi: 113 atomoB.

Yuurean: KakoBo crpoenne atoma?

Yyammuecsi: B ieHTpe atoMa HaxX0AUTCS MOJOKUTENBHO 3aPSIKEHHOE SIIPO, BOKPYT
KOTOPOTO 00palatoTcsi OTpUIATENIbHBIE AIEKTPOHBI.

Y4uresb: DIEKTPOHBI, IBUTAsACh BOKPYT s/1pa, CO3AAI0T MUKPOTOKU. BOKpyr Kaxxa0ro
MHKPOTOKA BO3HMKAET MarHUTHOE 1oJje. To ecTh aToM SIBISETCS MaJ€HbKUM MarHUTUKOM. B
O0OBIYHOM COCTOSIHMM, MarHUTUKH OPUEHTUPOBAHBI OECIIOPSAI0YHO, UX MarHUTHbBIE OIS
KOMIIEHCUPYIOT APYT ApYyra U MO3TOMY, KeJIe30 B 0OBIYHOM COCTOSIHUM HE MPOSIBISET
MAarHUTHbIX cBOKWCTB. HO mpu BHECEHUH *kene3a B MAarHUTHOE T10JI€, OHO OPUEHTUPYET
MAarHUTUKH TaK, YTO OHU OPUEHTUPYIOTCS OJMHAKOBO U YCUIIMBAIOT APYT APYyra, IO3ITOMY
KeJe30 HaMarHU4uBaeTCsl.

2. OCHOBHas 4acTh:

Ilnhan uccnedosamenwvckoii padomut

1.CoGepute ANEeKTPUIECKYIO IIEMb ATl UCCIIEOBAaHNUS MarHUTHOTO TIOJISl COJICHOUA.

2. OnpenenuTe MarHUTHBIE MOJIIOCA COJICHOM .

3. [logymaiite, kKak MOYKHO YCUJIUTh MarHUTHOE MoJie colieHou a. [IpoBepbTe cBOM
MIPEIMOJIOKEHUS Ha OTIBITE.

4.Cobepute myroobpasubiit Maruut. Onpeaenute ero nomatoca. O60cHylTe pe3yabTat
OTIBITa, OTIPE/ICIIUB HAMIPABJICHUE MATHUTHBIX CHJIOBBIX JINHUW Y KOHIIOB KaX/I0H KaTYIIKHU TI0
MpaBwTy OypaBYMKa U Ha OCHOBaHHUH TOTO — MoJtoca Maruurta. Caenaite pucyHoOK.

Crenaiite BBIBOJ: KaK COOTHOCHUTCS SKCIIEPUMEHT U TEOPHUS.

3. I'pynnoBas paboTa:
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4. 3aKIII0YUTENIbHAS YaCTb.

[locne mpoBeneHHs] HCCIEIOBAHUS YYCHMKH OO0OOIIAIOT pPE3yJIbTaThl HCCIIEAOBAHMS,
O3BYYMBAIOT DPAa3JIMYHbIE BO3MOXKHBIE CIOCOOBI pemIeHHs] MPOOJIeMbl W BHIOMPAIOT W3 HHUX
HanboJyiee ONTHMAJbHBI — HCIOJNB30BAaHUE Kommaca (eciu Obl M0 MPOBOAY MPOTEKal
IIOCTOSIHHBIN TOK), ONPEAEIAIOT, B KAKOM ClIydae CTpeska Kommaca Oy/eT OTKIOHSATHCS CUIIbHEE.
Ecnu MarHuTHyIO CTpesKy IOAHECTH K IPOBOAY C IEPEMEHHBIM TOKOM, TO OHa CTaHET
HENoABWKHOU. BOKpyr mnpoBOJHHKAa C IMEPEMEHHBIM TOKOM (cTaHaapTHOM uactoThl 50 I'm)
CYLIECTBYET IIEPEMEHHOE€ MAarHUTHOE II0JIe, MarHUTHas CTpeiKa He OyAeT OTKIOHSTHCS
BCJIEJICTBHE CBOCH ‘“HEMOBOPOTIIMBOCTH — WHEPIMOHHOCTH, OHA HE Oy/eT yCIeBaTh CJIeI0BaTh
32 OBICTPBIMH HW3MEHEHHSIMA MarHuTHOTO moid. [losTomMy B cioydae mNEpeMEHHOro TOKa
UCTIONB3YEeTCS JIETEKTOP CKPBITOH MPOBOJKH, KOTOPBIA COOOHIAaeT O TPOBOAE 3BYKaMU
paznuuHoil yacToThl. llocne mpoBeneHus ucciaelnoBaHUS YYEHUKH O000OIIAIOT PE3ybTaThbl
HCCIIEIOBaHUS, 03BYYHBAIOT PAa3JINYHbIE BOBMOYKHBIE CIIOCOOBI pelIeHusl IPOOIEMbl U BHIOMPAIOT
U3 HUX HauOoJiee ONTUMANIbHBIN — UCHOJB30BaHUE KoMIaca (eciau Obl Mo MpOBOJY MpOTEKal
MTOCTOSIHHBIN TOK), ONPEAEIAIOT, B KAKOM Cllydae cTpesika Kommaca Oy/1eT OTKIOHSATHCS CUJIbHEE.
Ecnu MarHuTHyI0 CTpenKy MOAHECTH K IPOBOAY C MEPEeMEHHBIM TOKOM, TO OHa CTaHET
HENoABWKHOM. BOKpyr mnpoBOJHMKAa C IMEPEeMEHHbIM TOKOM (cTaHaapTHOM uacToThl 50 I'm)
CYIIECTBYET II€pEMEHHOE€ MAarHUTHOE II0JIe, MarHUTHas CTpeiKka He OyAeT OTKIOHSATHCS
BCJIE/ICTBHE CBOEH “HEMOBOPOTIMBOCTU — MHEPIUOHHOCTH, OHA HE Oy/eT ycneBaTh Cle0BaTh
3a OBICTPHIMM M3MEHEHMSIMM MarHuTHoro mousd. [loaToMy B cllyyae MNEpeMEHHOIO TOKa
UCIOJIb3YeTCSl JIETEKTOpP CKPBITOM MPOBOJKH, KOTOPBIM COOOMIaeT O MPOBOJE 3BYKAMH
Pa3IMYHOMN YaCTOTHI.

3aunsitue 3.5. MarautHas Opurantuaa Pazoopodnbiii Tyck. MarHuTHBIN peIO0JIOB

Iens: co3manre MarHUTHBIX MOAEITIOK CBOUMH PYKaMHU
O6GopynoBanue: mpoOKa, MEHOTIIACT, COCHOBAsI KOpa, UTOJIKH, TBO3IHK.
X0 3aHsITHS:

1. Beenenue:

B crapuny pacckassiBanu, OyATo ecTh Ha Kparo cBeta ropa Maruut. OHa CTOUT y camoro
Mopsi. bena kopabiito, KOTOPBI MOAMIIBIBACT CAUIIKOM OJU3K0. ['opa mpUTIruBaeT xenes3o, 1a
TaK CHUJILHO, YTO BBIPHIBAET Bce I'BO3U U3 Jocok! Kopabiib pa3BaauBaeTcst U TOHET.

Ha cBere u B camOM fiesie ecTh ropbl U3 MarHUTHOM pyabl. OHa U3 caMbIX 00JIbIINX ObLIA
y Hac Ha Ypaie, Bo3je ropoja Maruuroropcka. bbuia, mnoTomMy 4To Teneps Ha €€ MecTe 3UsIeT
riry0okast mpornactb. ['opy 1o yacTsM B3pbIBaIM, @ 0OJOMKH 3arpedai 3KCKaBaTOPhl U IPy3UIN
B BaroHsl. 1 HU OIMH U3 CTaJIbHBIX IKCKABAaTOPOB, HU OJIMH U3 CTAJIbHBIX BATOHOB HE IPWJIUII K
rope! Tak oHa 1 nepexoyeBajia IOHEMHOTY B JOMEHHbIE Ie4un «MarHuTKkm» —
MarHuToropckoro MeTautypruueckoro komounara. KomouHar «uputsanymn» k cede ropy u
YHUUTOXKUI ee!

MarnuTtHas pyaa NpuUTATruBacT HC TaK YK CUJIBHO. Fopa3zlo CHUJIBHEC HeﬁCTByeT
I/ICKyCCTBeHHHﬁ Maraut. OH OTJIUT U3 CIICIHUAJIbHOT'O CIlJIaBa 1 HAMarHn4cH Ha 3aBO 1IC.
HOCTapaﬁCH JIOCTaTh TaKOH MAarduT, ¢ HUM MOXHO ITPpOACJIaTb MHOT'O HHTCPECHLIX OIIBITOB. "
NEPBLIM JACIIOM, KOHCYHO, MBI ITPOBCPHUM, BBITATMBACT JIMK MAarHuT IreBO3/11 U3 Kopa6n6171.

2. OcHOBHAA YacTh:

MaranTHasi OpuraHTuHa
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Cnenaii OpuranTuHy U3 KycKa MpOOKH MII COCHOBOM KOPHI M BOTKHH B HEE I'BO3JIUK.
OnuH-eTMHCTBEHHBIH, /1a ¥ TO HEOOIbIION, NHAUYe OPUTraHTHHA TIEPEBEPHETCS WM JaXKe MOHeT
KO JIHYy 0€30 BCAKOTO MarHuTa. [’ Bo3auK OyzneT ciykuTh 1 MauToi. Hacaau Ha Hero mapyc u3
mucrouka Oymaru. IlycTh u Hama MarauTHasi OpUraHTHHA MMOAHUMAET napyca!

Hy, a Tenepsp cryckail OpuraHTUHY Ha BOJly, HAIUTYIO B TapEJKy WM Ta3UK, U OepU B
PYKH MarHur.

——— L

[Ipuctpoii ero cOOKy Tapenku, TOJIbKO HaJ BO10H. MOUNTH MarHuT He CTOUT: OH
3aprkaBeet. [loayit Ha mapyc OpUraHTHHBI, YTOOBI OO OJU3K0 K MarHuty. CMoTpu:
OpuranThHa 3aBopaurBaeT! MarHuT cBepHyJ €€ ¢ IPsIMOTo MyTH U NpUTAHYI K cede. [emnxk!
I'Bo3auk npummn k MarauTy. Ho oH He BbaepHYyscs. Eciau Thl MOTSHENb 32 KOPITYC
OpUTaHTHUHBI, TBO3/IMK JIETKO OTCTAHET OT MarHUTA.

Pa30opounblii rych

[TonpoOyit Kk HaMarHWYEHHOW UTOJIKE TIOJHOCUTh MAarHUT TO OJHUM TOJIIOCOM, TO IPYTHM.
Y AMBUTENbHOE J1EJ10: K OJHOMY IOJIIOCY UT'0JIKa TENeph MPUTATUBAETCS TOJIBKO YIIKOM, a K
JIPYroMy — TOJIBKO OCTPHUEM.

[Tomtoca-To, oka3zbiBaeTcs, HeOAMHAKOBBIE! Mex 1y HUMH ecTh Kakasi-To pazHuna. Ona
MOMOKeT Te0e clienath 3a0aBHYI0 UTPYIIKY: pa300punuBOTO rycs. Bouienu ero u3 koMmouka
napaduHa UM creapuHa OT cBeukd. MOKHO B35Th U IJIACTHIIMH, HO TOT/Ia I'yCh He OyneT
OenpIM. A TJIaBHOE, OH YBEJIMUYUTCS B Bece U OyJeT Xyxe AelicTBoBarh. [Ipunenu rycs k
JIOIIEYKE HIIM K KYCKY COCHOBOMW KOPBI, 4TOOBI OH T1aBajl. B Teno rycs cnpsiub HaMarHU4eHHYIO
UTITy TaK, YTOOBI YIIKO BBITJISABIBAIO U3 KIIIOBA, a OCTPHE — M3 XBOCTA. 3HAUMUT, JAJIMHA T'ycs
JOJIKHA OBITH paBHA JIJIMHE UTOJIKU, TO €CTh 0K0JIO 4 cM. MoKelIb clienaTh ero U MOMEHBIIIE,
€CJIM BMECTO UT'OJIKM BO3BMEIIIb CTAIbHOE MEPHIIKO. Pazymeercs, Toxe HaMarHu4eHHoe. Thl
BeJb TETephb 3HACIIb, KaK 3TO JIeJaeTCs.

MarHuTHbli pb100J10B

W3 npoOku, nmeHomIacTa, COCHOBOI KOPbI MOKEIIb Ha/IeNaTh MaJeHbKUX PHIOOK.

Kaxxnoif u3 HUX BOTKHU B poT maredoHHyro uriy. [lyctu peibok miuaBaTh B Ta3y, a cam
BOOPYKHCH YIOUKOW ¢ MalleHbKUM MarHMTOM BMECTO Kprouka. TeOe He MPUAETCs KaloBaThCs
Ha MJI0XOH KJeB!
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Jleno moiizer elne ycreuHee, ecid Uribl BO PTax y pbIOOK TOke HaMarHUTUTh. Ho 310
TPYIHO: OYEHb YK OHU Majbl. Cremail Jydine Tak: BO3bMHU OOJBIIYIO CTaJbHYIO HIIYy WU
BSI3aJIbHYIO CIIMIY, HAMarHuTh €€, a TOTOM pa3jioMali Ha KYCOUYKH C TOMOIIBIO JIBYX
10cKoryoneB. MonoTkoMm He Oell: OT yJjapa MarHUThl pa3MarHH4UBarOTCsl.

[Tocroii-xka, HO BeAb Yy MarHuTa CHJIbHEE BCETO JEHCTBYIOT TOJIIOCA. 3HAUUT, JaXKe W3
JUIMHHOM CIUIBI BBIAAYT TOJIBKO JBa XOPOIIUX MarHuTuka? Bce cpegHue okaxyTcs
HerogubiMu? A BoT u Het! Ciomail criuiry momosiaM — U 00a KOHIIA, OBIBIITHE TOJBKO YTO B
CepelrHe, CTaHyT IMOJHOMPABHBIMH ToJtocamMu. OHUM OyAyT MPUTATHBATH WIM OTTAJIKHBATH
HUYYTh HE XYKE TEX, 9TO OBLIN MO KpasiMm ¢ camoro Hadaya! M Ha kakue Obl MEJTKHEe KYCOUKH ThI
HU pa3jioMaj MarfuTt, Te0e HUKOTJa HEe yJACTCs TOJYyYUTh OJWH OTAENbHBIN mosoc. Her, y
M000TO MarHUTHKA TOJIOCOB Beeraa Oyaer nBa!

3. I'pynmosas pabora:
Msrorosnenue nznenni

4, 3aKIIOYNTEIbHAS YacTh.
AHanu3 npojelaHHON PabOThI

3ansaTe 3.6. JKCHEepUMEHTHI MO HCCIACAOBAHUIO JJIEKTPONPOBOIAHOCTH BOJHBIX
PacTBOpPOB Pa3HbIX BeLIECTB

[lenb: ONBITHBIM TYTEM OMPEACIUTH OT YEr0 3aBUCHUT SJICKTPONPOBOJHOCTH BOABI U
BOJIHBIX PACTBOPOB.

X0 3aHsITHS:

1. Beenenue:

[To crmocoOHOCTH TIPOBOIUTH JIEKTPUUECKHUIM TOK BCE BEIIECTBA ACIATCS HA
MPOBOJIHUKH, JTUAIEKTPUKHU U MOTYINPOBOJAHUKHA. XOPOIIUMHU IMPOBOTHUKAMHU
SIBJISIFOTCSL METAJIbI U AJIEKTPOJIUTHI — 3TO BOJIHBIE PACTBOPHI COJIEH, KUCIOT U
HIeJIOYeH.

DIIEKTPUYECKUI TOK — 3TO YIOPSAI0YEHHOE JBUKEHUE 3apsHKEHHBIX YaCTHII.
HocurensimMu Toka B 371€KTPOJIUTAX SIBISIOTCS UOHBI, HA KOTOPBIE TUCCOLUUPYIOT
(pacuiemstoTces) B pacTBOPE MOJIEKYIBI pPaCTBOPEHHOTO BemiecTBa. Hapsiny ¢
JUCCOITHAIIMEel B pacTBOpE HAaOII0JaeTCs 0OpaTHBIN MpOoIecC — peKOMOWHAIIHS
(coenuHeHNEe) HOHOB, B pe3yNIbTaTe KOTOPOM MOSBISIFOTCS HEUTPAIbHBIE MOJIEKYITbI.

UYro Takoe 21ekTpoauThl? [lodeMy OHM IPOBOAST MEKTPUUECKHl TOK? B uém
3aKJIH0YAETCS SIBJICHUE AJIEKTPOJIUTUUECKON aucconnanuu? OT 4ero 3aBUCHUT CTEIIEHb
IHUCCOLIMaIu?

I'mnmoTe3a: MomeKynabl BOJBI 00pa3yIOT JIEKTPUUYECKUE TIOJIsA, KOTOPbIE U
pacUIEIUISIIOT MOJIEKYJIbI COJIEH, KMCIIOT U 1IEJI0YEl Ha MOJIOKUTENbHBIC U
oTpunaTenbHble HOHBI. CTENeHb paclIeTieHHs (UCCOIUAIINN) MOKET 3aBHCETh OT
TEMIIepaTyphl )KUAKOCTH, OT KOHLEHTPAIIUU PAaCTBOPUMBIX BEIIECTB, OT POJa
BEILIECTBA U OT HANIPSKEHUSI MEXKAY AJIEKTPOIaMHU.

2. OcHOBHAA YacTh:
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OmnpiT 1. Habr0nenne npomecca 3J1eKTPoJnu3a B COJITHOM PacTBoOpe

HGJIBI BBISACHUTD SIBJIAIOTCA JIM IPOBOJHUKAMU JUCTUIIJIMPOBAHHAA BOJd, IOBAPCHHAA
COJIb M PACTBOP COJIM B BOJIE; HAOIIOACHUE MPOIIecca AEKTPOJIM3a B pacTBOPE IOBAPECHHON
COJIH.

Jist ombiTa coOpath
AIIEKTPUYECKYIO 1IeTIb, N300paKEHHYIO
Ha PUCYHKE.

CHayaJia B KIOBETY HacChINaTh
MOBapEHHYIO COJIb. 3AMKHYTb KIIIOY.
AMniepMeTp U JiaMmIia oKa3aju, 4To
TOKa B IIEMH HET.

3areM B UHCTYIO KIOBETY HAQJIWUTh JUCTUUIMPOBaHHYIO Boay. [Ipu 3aMbikaHUU
KJI0Ya, TOK B LIeTH He nosiBuiics. Crie1oBaTeIbHO, KPUCTAIIBI IOBAPEHHOM COJIU U
AUCTUIIMPOBAHHAA BOJA ABJIAKOTCA AUIJICKTPUKAMU.

B kroBeTy ¢ AUCTHILTMPOBAHHOM BOIOM JOOABHUTH MMOBAPEHHYIO COJIb. [Ipn 3aMbIkaHUT
KJIIO4a 110 [EeIH MOIIEN TOK.

C.]'IGI[OBaTeJ'II)HO, pacTBOP COJIMU B BOAEC ABJIACTCA ITPOBOAHUKOM.

[Ipy mpox0KI€HUH TOKA HA ANEKTPOIAX CTAN BBIACIATHCS I'a3, JIEKTPOJIMT CTAI
KOpUYHEBBIM. A uepe3 HEKOTOPOE BpeMsi OTPULATEIbHBIN 3JEKTPOL MOKPBLICA
TEMHO-KOPUYHEBBIM HAIETOM.  Bc€ 93TO0  mpu3HaK 31eKTposu3a

BriBoj: HaOmronaeTcs BbIIEICHHUE BEIIECTB, BXOASIINX B COCTAB JIEKTPOJIUTA, IPU
MIPOXOKACHUH Yepe3 HETO JEKTPUUYECKOT0 TOKA, T.€. MPOLECC IIIEKTPOIU3a

- -

OnbiT 2. TOK B pacTBOpE TUMOHHON KHCJIOTHI

Llenb: BBISIBUTH IPOBOJAT JIN KPUCTAIUIBL
JIMMOHHOM KHUCIJIOTBI JJIEKTPUYECKUN TOK;
BBIICHUTH OT YET0 3aBUCHUT BEJIMYMHA TOKA B
pacTBOpe JIMMOHHOM KHUCIIOTHI.

B xroBeTy HachInaTh S I JIMMOHHON
kucaoTel. OmycTuth B KHCIIOTY

DJICKTPO/JbI, COeIMHEHHbBIE 4cpes JaMiIry, K04 U
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aMIIEPMETP C ICTOYHUKOM TOKa
. IIpu 3aMbIKaHUH KJIKOYA, TOKA B
1eny He 0bu10. KpucTaliasl TMMOHHOM KHCIIOTHI HE SIBIISTFOTCS
MIPOBOTHUKAMH.
B xroBety ¢ numonHOM kucnoroit no6aButhk 100 r Boakl. B nenu
nosiBriics TOK. Kaxkprit pas, 1006aBJisisi o 5 T IMMOHHOM KUCIIOTHI,
U3MEPHUTH CHITy TOKa. Pe3ynbTaTsl u3MepeHus AaHbl B Tadmwuie 1.

Taﬁ.lmua 1. 3asucumocmu cunvi moka ommaccol pacmeo, éHHO20 eeuiecmea

m, T 5 10 15 20

I, mA 13 18 20 22

MeHss1 paccTOsIHHE MEKy MEKTPOIaMHU , U3MEPHUTH CHITY TOKA
B 1lenu. Pe3ynbTaTsl u3MepeHuil 1ansl B Tadnuie 2.

Tadauna 2. 3asucumocms cuibl moKa om paccmoAHUAL MeHcOy IN1eKMmPooamu

Paccm Cuna moka, mA
osHUEe, CM Onovim 1 Onwvim 2 Onwvim 3
9 25 26 26
8 28 31 28
7 31,5 36 33
6 36 40 36,5
5 42,5 46 43,5

YMEHBIINUTH MOTPYKEHHYIO YaCTh OJTHOTO U3 3JIEKTPOA0B, KaKIbIN pa3 MOJIHUMAsI €T0 Ha
0,5 cm, 1 u3MepUTH cuily ToKa. Pe3ynbpTaTel u3MepeHuii qansl B Tabmauie 3.

Tabumuna 3. 3asucumocmy cunvt moka om 2iyouHvl ROZPYHCEHUA INEKMPOOa

I'nyouna Cuna moka, A
RnO2ZpysHCeHUus, cm Onvim 1 Onvim 2

0.5 28 27

1 29 30

1,5 32 33

2 34 36
2.5 36 37,5
3 40 38,5
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BriBo1: uem GoJible TiTyOMHA TOTPY>KEHHS SJIEKTPOJIOB, TEM OOJIbIIE SJEKTPUICCKUI
TOK.

OnbiT 3. Tok B pacTBOpe MeHOI0 Kynopoca

[lenp: MpoOBEPUTH ONBITHBIM ITyTEM IIPOBOJMT JIU JIEKTPUYECKUNM TOK MEIHBIN KYIIOPOC B
KPUCTAJIJIMYECKOM BU/JIE U PAaCTBOPEHHBIN B BOJIE; MOIYUYNUTh YUCTYIO MElb U3 pacTBOPa
MEJIHOTO KyIopoca.

1)  Hammcrok Oymaru HachIaTh KPUCTAILIBI MEIHOTO Kyrmopoca (CuSO4) u omyctui
B HUX 3JIEKTPO/Ibl, IOJKIIOYEHHbBIE K ICTOYHHUKY TOKA YEPE3 aMIIEPMETP, KIII0Y, JIaMITy U
peocrtar. [Ipu 3aMbIkaHUM K104, TOK B LIEIH OTCYTCTBOBAJL.

BeIBOA: MEIHBIN KYyIIOPOC B KPUCTAJUIMYECKOM BHUJIE HE
SBJIIETCS TPOBOAHUKOM.

2) B kioBeTy ¢ METHBIM KYIOPOCOM JI00aBUTh
JUCTUJUTMPOBAHHOM BOJBI M XOPOILO NEepEMEIIa pacTBOP.
Korpa Best conb pacTBopHiiach 5 3aMKHYI Lenb. B nenu

TTOSIBUJICS
JNEKTPUYECKUH TOK, JIaMIIa SIPKO 3arOpestach.

BeIBOA: pacTBOPEHHBIN B BOJIE MEAHBIN KYITOPOC SIBIISIETCS
XOPOIINM TIPOBOTHUKOM AJIEKTPHUECKOTO TOKA.

3) Ilepen onbITOM ONPENETUTHh MacCy OTPULIATEIIBHOTO AIEKTPOaa
(karoma). 3aMKHYTH 1IeTb U B TEUYEHUU 55 MHH TOUIEP)KUBATh CUITy TOKA
ITOCTOSTHHOM C IMOMOIIIBIO peocTara. BeICymuB 31ekTpoa, CHOBa
OTIPeNIeTTUTh €ro Maccy. JlaHHble u3MepeHuil JaHel B TabIuUIIE 7.

Taoauna 7. Ilonyuenue uucmoii meOu npu nekmpoiusze

Macca snexTpoja A0 OIbITa, T 8,76
Macca snexTpoja nocie onbiTa, r 9,01
Cwuia Toka, A 0,25

Macca QJICKTpOJa YBCIIMYUIIACH TIOTOMY, YTO HaA HEM BBIJICIIMIOCH 0,25F MC/IH.

BriBOA: MpH 37IEKTPOIN3€ MOKHO MOJTYYUTh YUCTOE BEIIECTBO. B ombiTe nmomyuniu
YUCTYIO MENb.
3. I'pynnoBast paboTta: mpoBeieHHE SKCIIEPUMEHTOB

4, 3aKII0UNTEeIbHAS YaCTh.
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Brimonsss paboTy, BbI y3HAIH, YTO 3J€KTPOJIU3 — 3TO COBOKYITHOCTD ITPOIECCOB,
IIPOTEKAIOIIKX B PACTBOPE WM PacIlyIaBe 3JIEKTPOJIUTA, IIPU MPOIYCKAHUU YEPE3 HETO
AIIEKTPUYECKOTO TOKA. BbI BEISICHUIIH, KaK MPOUCXOIUT MEXaHU3M 00pa30BaHUs HOHOB COJICH,
KHCJIOT U 11I€JI0Yel B BOJIHOM PacTBOpE.

[Ipouiecchl 31eKTpoIM3a paCTBOPOB IIUPOKO UHTEPECYIOT YUEHBIX U UHKEHEPOB B
HaCTOsIIIee BpeMsl. DJIEKTPOJIU3 UCIIOJIb3YIOT B IPOMBIIIJIEHHOCTH JJISl BBIJIEIICHUS U OUUCTKU
METaJIJIOB, MOJYYEHUs LIeJI0YeH U APYTruX KOMIIOHEHTOB.

3ansaTue 3.7. COopka 3J1IeKTPOMArHUTA U IeMOHCTPALUs ero padoTsl

Hens: ChopMupoBaTh y yJaluXcsi IPEACTABICHAS O MAarHUTHOM TI0JIE KAaTYIIIKH C TOKOM, C
YCTPOHCTBOM DIIEKTPOMATHUTOB M UX IIPAMEHEHUEM.

O6opynoBanue: Oarapeiika, *Kele3HbIe TBO3/HM, MPOBOJ TOKPBITHIN W30JISIIUEH, CTaTbHbBIE
CKpETTKH, MarHUTHAsI CTPEITIKa

Xog 3aHATHSA:

1. Beenenue:

MarHuTHOE T10JIe, BO3HUKAFOIIEe B IIPOBOJIC IIPH MTPOXOKICHHUH IT0 HEMY TOKa, OUCHb
cimaboe. YToObI 3HAYMTETHLHO YCHIUTH €T0, MPOBOJ] HAMATHIBAIOT Ha ITOJIBIH KapKac B BHJIC
KaTYIIKHA U3 JAIJICKTPUKA U TIOJTyJarOT JIEKTPOMArHHT.

DJIEKTPOMATrHUT — YCTPOICTBO, CO3/1aI01llee MATHUTHOE MO0JIe NP MPOXO0KIEHUH
3JIEKTPHYeCKOIr0 TOKA Yepe3 Hero

DNEeKTPOMAarHUTHI Pa3IMYHBIX pa3MepoB U GOpM MPUMEHSIOT B 3JIEKTPOIBUTATENAX,
MOABEMHBIX KpaHax, B TeJaerpadHoM U Tene(OoHHOM ammnaparax, Jiisl H3rOTOBJICHUS pele,
aBTOMATUYECKUX YCTPOICTB, JEKTPUUECKUX 3BOHKOB H JIp.

DIIeKTPOMAarHuT Ha MPAKTUKE MPEACTABISIET COO0M KaTYIIKy N30JIUPOBAHHON METHON
MIPOBOJIOKH, IO KOTOPOI MPOTEKAET INEKTPUUECKUI TOK, COOOIIast KaTyllIke CBOMCTBA MarHuTa.
Jiis emi€ OoJbIIero YCHJICHUs MarHUTHBIX CBOMCTB B KaTYIIKY BCTABIIAETCS CTAIILHOMN
CepJCUHUK.

I

MHOT0YMCIIEHHBIE OIBIThI MOKa3aJiv, 4YTO I YCUJICHUSA MArHUTHOT'O I1I0JIA
QJICKTPOMArHUTAa HYKHO 0o YBCJIMYUTD YUCIIO BUTKOB IIPU OJHOM U TOM K€ CCPACUHUKE, 1100
YCUIINTDh TOK B KAaTYIIKE, 0o YBCJIMYUTD pa3Mep CCPpACUHUKA.

QHCKTpOMaFHI/IT, KaK 1 HOCTOSHHBIN MAar"duT, UMCCT JIBa MarHUTHBIX IT0JIKOCA. Ho B
OTJIMYHCEC OT IIOCTOSAHHOTO MarHura 3JICKTPOMAroiuTOM MOKHO YITPAaBJIATD. 9HeKTpOMaFHI/IT
MPUTATUBACT K cebe MaTepHraibl TOJIBKO TOTJd, KOTIa TOK ITPOXOAUT IIO €TI0 obomotke. Ecim e
TOK BBIKJIFOYUCH, SJICKTPOMArHUT TCPACT MArHUTHLBIC CBOICTBA.

B QJICKTPOMArHUTAax, MPpUMCHSACMBIX B PAa3JIMIHBIX HpI/I60an, 00MOTKA MU3rOTOBIISICTCS M3
I/IBOJII/IpOBaHHOﬁ MEIHOM IMPOBOJIOKH. B 3aBuCcuUMOCTH OT Ha3HAUCHUS OHA UMEET pa3indHoC
CeUYeHHUE M YKCIIO BUTKOB. OOMOTKA HaMaThIBAE€TCS Ha Kapkac, KOTOpBIﬁ MOXET OBbITh
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M3TOTOBJIEH U3 KAPTOHA, TEKCTOJUTA, TNIACTMACChl U APYTUX U30JSALMOHHBIX MaTepuanoB. OH
yIEpKUBAeT 0OMOTKY U U30JIMPYET €€ OT CepACUHHUKA.

2. OcCHOBHASA YacThb:
IIpakTHyeckas 4acThb:

Hu n3mepenuii, Hu BIUMCIIEHUH B 3TOM padoTe JenaTh He Hy>)KHO. OCHOBHOI CMBICII €€ B
TOM, YTOOBI HCIIBITATh JCHCTBUE SJIEKTPOMArHUTa CBOUMH PYKaMH, MO>KHO CKa3aTh MOIIYIATh.

= Q@@L@g@i&&&

DnexTpuueckas 1enb cooupaercs npocreiinas u npoodieM ee cOopka y Bac BbI3BaTh HE
JIOJDKHA.( CXeMy 3apucoBaTh)

+0 -,

©5terka.com

-0

IMoJroca 3JIeKTPOMArHuTAa ONpeNesIITCA ¢ MOMOIIBI0 KoMmnaca. K 1w:kHOMY moJirocy

MATHUTA NPUTATUBAETCS CeBEPHbIN KOHEIl CTPEJKH, A K CeBEPHOMY - 102kHbIi. C
NMOMOIIbI) KOMIIACA MOKHO MOCMOTPETh TAK e, KAK MeHsieTcsl 1elicTBUe 3JIeKTPOMArHUTA

B CTOPOHE OT OCH KaTYIIKH.

3. ['pynnoBast paboTa: BhINOJIHEHUE TPAKTUYECKOM YacTh

4. 3aKIIOUYUTEILHAS YaCTh.
JIaBHOe B 3TOii padoTe - chopMyIMpPOBATh NPABUJIbHbIE BHIBOABI.

DopMyIHPOBKH OyIyT MIPUMEPHO CIICTYIOLIHUE:
1) Karymika ¢ TOKOM (3JIEKTPOMAarHuT) UMEET MarHUTHBIE TIOJTOCHL.

2) JKenesHblil cepI€YHUK, BBEJACHHBIA B KaTYIIKY, 3HAYUTEIbHO YCUIMBAET €€ MarHUTHOE
JIeHUCTBUE.
3) JeiicTBHE MarHUTHOTO MOJIsI KaTYIIKK 3aBUCUT OT CHUJIbI TOKA B HEMl.

HpI/I YBCJIIMYCHUHU TOKA JIENCTBUE MAarHUTHOTO ITOJISI YCUIINBACTCA, ITPU YMCHBIIICHUHN TOKA -

ociabeBaer.

3ansaTue 3.8. CaMoMHAyKIMS NIPU 3AMbIKAHUM M PA3MbIKAHUH LENHU
Henp: dopMupoBaHUE TMOHATUS SIBJICHUS CAMOMHAYKLIHMH, €r0 MPOSBICHUH B ILEMAX
ANEKTPUUECKOT0 ToKa. [IpMeHeHne caMOMHIYKIIMU B JIEKTPOTEXHUYECKUX YCTPOMCTBAX
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ObopynoBaHHe: HCTOYHUK TOKA, KaTYIIIKa MHIYKTUBHOCTH, PEOCTAT, 2 JTAMIIOYKH,
KOHJICHCATOP, KIIF0Y, COEIMHUTENBHBIE IPOBOJA

X0/ 3aHATHS:

1. Bsenenue:

OCHOBBI 3JICKTPOJUHAMHUKN ObLTH 3aJI0’keHBI AmmiepoM B 1820 romy. PaGoter Ammepa
BJIOXHOBWJIM MHOTHUX WH)KEHEPOB Ha KOHCTPYMPOBAHUE PA3JIMYHBIX TEXHUYECKHUX YCTPOUCTB,
TakuX Kak ojekrpoasurarenb (koHctpykrop b.C. Skoom), Ttenerpadp (C. Mop3e),
3JIEKTPOMArHUT, KOHCTPYUPOBAHUEM KOTOPOTO 3aHMMAJICS M3BECTHBIM aMEpPUKAHCKUN YYEHBIN
I'enpu. Co3maBasi pa3inuyuHbie JIEKTPOMArHuThl, B 1832 roy yueHbI OTKPBLI HOBOE SIBJICHUE B
JJIEKTPOMArHeTU3ME — SIBJICHUE cCaMOMHIyKIInH. O0 3TOM MBI OyIeM TOBOPUTH Ha 3TOM YPOKE.

2. OcHOBHas 4acTh:

JleMoHCTpanys onsita

W3 onbiTa BUIHA OCHOBHASI OCOOCHHOCTD SIBJICHUS : 3aME/JIEHHOE HAapaCTaHUE CUJIBI TOKA B
BETBH, COJICpIKaIllel KaTyIIKY, PH 3aMbIKaHUH 1ienu. Hanpspkenre npu napasieTbHOM
COCIMHEHUH OJMHAKOBO(HAKAJT JIAMITOYEK TIPH TIOMOIIM PeoCcTaTa yCTaHABIUBAIICS
OJIMHAaKOBBIM ). Bo3HMKaeT mpobiaeMHast CUTyarusl.

o Kakas (uzndeckas nmpuyurHa MOTJia BbI3BaTh 33/IEPKKY HAPACTAHUS CUJIbI TOKA B BETBU C
KaTYIIKOM?

- O/IC ucmounuxa u conpomusnenue yenu He MeHIOMCs, Mo npuyUHoU modxcem ovimo I/[C
UHOYKYUU, BO3HUKAIOWASL HA KOPOMKOE 8peMsl NOC/Ie 3AMbIKAHUSL U UMeIOWasl 3HAK,
npomueononodyicHuill 3Haxy I/]C ucmounuka moxa.

o O6mee ycioBue Bo3HUKHOBeHMS D J]C MHIYKIMK B 3aMKHYTOM KOHTYpe?
- Ecnu no nposonounomy konmypy meuém mox, mo nodepxHocms NPOHU3bIBAEMCS
NOCMOSIHHBIM COOCMBEHHBIM HOMOKOM.
o Kak e co31aeTcst U3MEHSIOIMICS MAarHUTHBIN ITOTOK?
- DnekmpuyecKum moKom.

o KakuM ke B 1aHHOM citydae?

-Toxom 6 yenu nocne 3amMbIKAHUA.

o Kak Bo3znukaer 9/1C unaykuuu?

-Ilocne 3amvikanus yenu, MoK He cpazy 00Cmuzaem c80e20 3Ha4eHUs, NOIMOMY 8 Nepeoe
8peMsl MAHUMHbIL NOMOK, NPOHUZLIBAIOWULL KAMYWIKY, 803pacmaem u 6 Heu nosignsemcs I/C
unoyxkyuu. Ilo npasuny Jlenya 3/]C unoykyuu umeem maxou 3Hax, 4moodvl Npensmcmeosams
Hapacmanuto moxa. Ilosmomy namnouxa 3a2opaemcsi He cpasy.

e Ecnu katymiky yoparts, Bo3HUKHET 1 D /1C MHIYKIIUK TIPY 3aMbIKAHUU 11T ?

-Maznummwiti nomox u 6e3 kamywxu 6yoem npoHU3bLLIEAMb KOHMYP U NPU IMOM USMEHAMbCA.
O C unoykyuu 00IHCHA 6O3HUKHYMb.

o [loueMy He BUJTHO 3ama3bIBaHUs B 3arOPAHUM JIAMIIOUYKH C pEoCcTaToM?

- I/IC unoyxkyuu mana

e=-AD/At=-LAI/At

Toku caMOMHTYKIIMM TIPH 3aMBIKAHUH U Pa3MBIKAaHUH LIETH- SKCTPATOKH (extra-CBepXx)

DKCTpaTOKH HAOJII0JAI0TCS B BUIE IyTH MPHU PAa3MBIKaHUH MPOBOJIOB, HAXOAIIMXCS 1101
HarpsbkeHreM. Yem 60JibIle MHYKTUBHOCTD, TeM Ooibiie 3J]C caMOMHIYKIIMU U TOK
Pa3MBIKaHHSI.
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Cobupaem cxemy

® .

|
+|||||._

I[pu pa3MbIkaHUM KITFOYA JIaMIIa BCIIBIXUBAET sipue. [Ipu pazmblkaHuy UaAET TOK 0OPaTHOTO
HarpaBJICHUSI.

Ha nocrasnienHslii BOIIpoc 0TBEYaEM

Henp3s BeIKiIIOUaTh 00K pYOMITBHUK, €ciii padoTaer MHOTO ctaHkoB. Hao cHauana
BBIKJIFOYNUTH CTAHKH, HHAYE SKCTPATOK pa3MbIKaHHsI MOKET YOUTh BBIKITFOUAIOILIETO.

3. I'pynnosas paboTa:

1.0Omnpenenenyrie cCaMOMHIYKINY (s61eHue 8o3HukHoseHus 3/[C 6 konmype npu usmeneHuu 8
HEM CUbl MOKa)

2.IToueMy Tipu 3aMBbIKAaHUH TIETIH CHJIA TOKA HE HapacTaeT MrHoBeHHO ?(/1o npasuny Jlenya
803HUKAEN UHOVKYUOHHBIL MOK, KOMOPbLU c030aém UHOVKYUIO, HANPABLEHHYIO NPOMUE GHeuHell

unoykyuu Ilonaprnocmo I/C unoyxyuu exnouena ecmpeuro I/C enewne2o ucmounuxa ,u
OHO NPensamcmeyem HapacmaHuio CUbl MoKa 4epe3 KAmyuxy).

Ipu pazmvikanuu 803HUKaem mox camouHOYKYuu HAnpaeIeHHblIL 8 My e CMOpPOH) ,8
KOMOPpO1o NPOMeEKAl MOK 8 yenu 00 eé€ pasmvikanus. Macnummubiti nomok noodepicueaemcs oes
usmenenust I/]C camounoykyuu.

3.Yemy pasua I/C camounoyxkyuu? ( e=-AD/At=-LAI/At,3nax «-» o3nauaem, umo
HABEOEHHbIL MOK NPEensmcmsyem HagoosuemMy U3MEHEHUI0 CUIbl MOKA).

[Iporecc caMOMHIYKIINY 3aJ1€p>KUBACT YBEIUYCHUE U YMEHBIIIEHUE TOKa, TPUBOAUT K
HcKaxeHnsIM nHpopmanyi. CaMOMHAYKITHSI —4aCTHBIN CITydai AJIEKTPOMAarHUTHOW WHTYKITHH.
YacTo BcTpevaeTcs mpu padoTe AMEKTPUUECKUX MAIINH, B PA3IUUHBIX PAIUOTEXHUUECKUX
yCTpOICTBAX.

4.3agaya Haiitu BenuunHy J/1C MHIYKIMK B MPOBOTHUKE C IMHOM akTUBHOM YacTu 0,25 M,
MepEeMEIIA0IIEMCS B OJHOPOIHOM MarHUTHOM T10J1e ¢ MHIyKimer 8 MT co CKOpoCcThio 5 M/C 1o
yrioM 30° K BEKTOpY MarHUTHOM MHTYKIIMH.

Jano: Pemenue:
L=0,25Mm & =VBLsina
B=8MT=8*10-T £=0,25M*8*107T *5m/c*1/2=5*%10"B
=5MB
V=5m/c
a=30°
e=?
4, 3akmounTenbHas 4yacTh. [loaBeieHre HTOrOB 3aHATHS

Tema 4. OnTuka
3ansTue 4.1. OnpeesacHue r1aBHOrO (JOKYCHOTO PACCTOSIHHS M ONITHYECKOMN CHIIBI JTHH3BIL.
Lenb: HAyIUTHCS ONPEneiATh (OKYCHOE PACCTOSHUE U ONTHUCCKYIO CHITY JIMH3BI.
O6opynoBaHue:
- IBOSIKOBBIITYKJIas JIMH34,
- JJIEKTpHYECKas JIaMIIOUKa (MJIH CBEeYa);
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- DKpaH;

- TUHENKa
XO0J1 3aHATHL:
1. Bsenenue:

I'maBHEIM (bOKyCHbIM PacCTOSAHHUEM JIMH3bI HA3BIBACTCA PACCTOAHHUE OT OIITUYCCKOI'O
LICHTPA JINH3BI JI0 ee MIaBHOTO (pokyca. Onrudeckas cuiia JInH3bl D ecTh BennunHa, oOpaTHas
(hOKYCHOMY PacCTOSIHUIO:

D=1/F

OnTHueckas cuja XapakTepU3yeT MPETOMIISIOUIYI0 CIOCOOHOCTD JIMH3bI U BBIPAXKAETCs B
TUONTPHUSX. 3a | ANTp NpUHATA ONTHYECKAsT CUJIA JTMH3BI, (DOKYCHOE PACCTOSIHIE KOTOPOI paBHO
Im. OnTuyeckasi cuijia BOTHYTHIX JIMH3 OTpHUIIaTeIbHA.

2. OcHOBHas 4acTh:

VYka3zaHust K BBIIIOJIHEHUIO paOOTHI:

1. PacronoxuB TMH3Y MEXAY OKHOM U SKPAaHOM, MOJIyYUTE Ha SKpaHe pe3Koe
n300paxkeHne Kakoro-Jnbo yIaleHHOTo IpeaMeTa (3/1aHus 32 OKHOM, JIepeBa WM, B KpailHeM
cilydae, OKHA KaOMHEeTa, WM HaXoJsIencs Kak MOXKHO JaJIbIle OT BaC OCBETUTENIbHOM JIaMIIbl).

2. I3amepbTe paccTosiHUE OT JIMH3BI JI0 MOTYYEHHOTO H300paxeHus. DTO U eCTh
(mpubnu3uTensHo) hoKycHOe paccTosiHue F a3k Beipa3uTe momyueHHbIN pe3yabTaT B
CaHTHMETpaxX U METpax.

3. Paccuunraiite ontuyeckyro cuiny D nuH3bl. B Kakux eMHUIIaX OHA U3MepseTcs?

3. ['pynmoBast paboTa: BEIMTOTHEHUE PAOOTHI
4. 3aKIIOUHNTENbHAS YaCTh.
KOHTPOJIBHBIE BOITPOCHI

1. Usmenutes a1 u300pakeHue NpeaMeTa Ha IKpaHe, €ClId MOJIOBUHY JIMH3bI 3aKPbITh
CBETOHEIIPOHMIIAEMOM Oymaroi?

2. OnpenenuTs TJIaBHOE (DOKYCHOE PACCTOSIHUE JIMH3, ONTHYECKAs CHjla KOTOPHIX paBHa 13,3 u
16,6 notp.

3. ['ie OTHOCHUTENBHO JIMH3BI CIIEYET IIOMECTUTH MPEIMET, YTOOBI IMOJIyYHIIOCh MHUMOE
n3o0paxkeHue?

4. Onpenenuth GOKYCHOE PACCTOSIHUE JIMH3bI, €CITU PAUYChl KPUBU3HBI €€ TOBEPXHOCTEH
paBHBI 4 cM 1 6 cM, a KO3(PPUITUEHT MPETOMIICHUS MaTepraia JuH3bI — 1,5.

5. IlpeamMert yznajneH OT ONTUYECKOTO LIeHTpa cobduparomeit muH3bl Ha 40 cM. Ha skpane
MOJIyYHMIIOCH JIEWCTBUTENFHOE, paBHOE M300paxkeHue npeaMeTa. Yemy paBHBI I1aBHOE (POKYCHOE
paccTOsIHUE U ONTUYECKAs CUJIA JINH3bI?

3anaTue 4.2. OnTuyeckue W03

[enb: n3yunTh ONTUYECKUE WIUTFO3UN U HAYYUTCS CO3JaBaTh UX CAMOCTOSITENIBHO.
OO6opynoBaHue: Mpe3eHTalMs Ha MyJIbTUMEIUHHOM 3KpaHe, yueOHuK ¢usuku ['pomosa 9
KJ1acc
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XO0J1 3aHITH:
1. Bsenenue:

YenoBek BOCHpUHUMAET OOJIBIIYI0 YacTb HWHGOpPMAIMKA 3pEHHEM, HO Majo KTO
3aJlyMbIBAa€TCsl KaK Ha CaMOM JIeJI€ 3TO NMPOMCXOAUT. MHOIME CUMTAIOT, YTO IJia3 paboTaeT Kak
doroanmapar uiaM Kamepa, OJHAKO, IJIa3aMUd MBI CMOTPUM, a BHAUM MO3roM. J{JIsl TOHUMaHUs
MPUYHMH, U3-32 KOTOPBIX BO3HHMKAIOT TAaKWE SBIICHUA, YYEHBIE M3Y4arOT (PU3UOJOTHIO 3PECHHUS,
MICUXOJIOTHIO 3pPUTEILHOTO BOCHIPUATHS U pabOTy MO3ra.

3puTenbHBIN amnmapaT yeloBeKa — 3TO CJIOKHAasg CHUCTEMa € MPEJesIOM BO3MOXHOCTed. B
HCC BXOJT rJjia3da, HCPBHBLIC KJIICTKH, 110 KOTOPBIM CUTI'HAJ IIEPCAACTCA OT Ijla3da K MO3r'y, U 4acCTb
MO3ra, OTBEYalollas 3a 3PUTEIbHOE BOCHpUATHE. B CBSI3M C ATUM BBLAEISIOTCA YEThIpE
OCHOBHBIC ITPUYKWHDBI UJIJIFO3UH:

1) Hamm rnmaza Tak BOCHPHUHUMAIOT HUAYIIMH OT TpEAMETa CBET, YTO B MO3T
MPUXOIUT OMUO0YHAST HH(POPMAIIHSL.

2) Ilpm mHapymeHun mnepefauyd HWHGOPMALMOHHBIX CUTHAJIOB IO HEpBam
MIPOUCXOJAT cOOH, YTO OMSTH YK€ MPUBOIUT K OIIMOOYHOMY BOCHPHUSTHIO.

3) Mo3r He Bcerjia IpaBHJILHO pearupyeT Ha CUTHAJIbL, IPUXOSIINE OT TJIa3.

4) TIlcuxonornyeckue akropbl. Takue kak mpenyOexaAeHUs, CTEPEOTHUIIBI,
OKUJAHUS M MPEIbIIYIIUHA ONBIT MOTYT BIMATH HAa MHTEPIPETALMIO 3PUTEIBHBIX
CTUMYJIOB.

N3-3a 3TOr0 IN1a3a U MO3r MOCTOSTHHO OOMAHBIBAIOT JAPYT JIpyra, MHOIAa Memias YBUIETb
UCTHUHY.

2.1.2 IIpuHIUIIBI BOCTIPUSITUS

Vyensie BBISACHUIIM, 4YTO Hall MO3r' HCIHOJB3YET OIPCACICHHBIC JIMPUHIUIIBI IIPU
HUHTCPIIPCTAllA PIH(bOpMaHI/II/I npnxoz[ﬂmeﬁ OT TIJi1a3, 3TH HNPUHOMUIIBI W IMPUBOIAAT HHOI'JAa K
BO3HHKHOBEHHIO ONITHYCCKUX HILIIO3UH.

IMpunuun cxoacraa (mogodus)

CyTb 3TOro mHpHUHIMIIA 3aKIIOYA€TCd B TOM, YTO YEJIOBEK BOCIPHUHHMMAET IOXOXKHE
00BEKTHI KaK B3aUMOCBSI3aHHbBIC, CKJIAJIIBACT UX B €IMHYIO KAPTUHY U HAJENSET OJMHAKOBBIMU
(GYHKIHMSAMHE ¥ XapaKTePUCTHKAMHU.

IMpunuun 6,1u30cTH

HeBaxxHo, ecTh 1 Kakas-To BUAMMAs TPaHUIIA, KOTOPask BBIACISET OJIHY TPYIIy 0ObEKTOB
cpenu npyrux. Hame BocHpHsTHE CaMOCTOSTENbHO OOBEAMHSIET JIEMEHTBI, KOTOPbIE
PaCTONOKEHbI OIU3KO IPYT K IPYTY.

IIpuHuuNn 3aBepIeHus

DTOT NPUHLIUT TPOSBISIETCS B TOM, YTO HAIlle BOCHPUSATHE HE JIIOOUT HETOJTHBIE KapTHHBI,
MOSTOMY OHO aBTOMATHYECKH JOTIONHSET OTICIbHbIE HECBSI3HBIE YacTH JO IIOJHOTO
N300paKeHHsL.

IIpuHIMD HenpepbLIBHOCTH
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PoBHBICE NWMHUHM OYECHB IMMPUBJICKATCIIbBHBI JJId YCJIOBCUYCCKOI'0 TIJia3a: OHHU 6BICTp0
CUUTBIBAIOTCA, a B3IJIAA CaM XOUCT 3a HUMU IPOCIICANTD.

Wtak, onTHuYecKHe WIUTIO3MM — OIIMOOYHOE 3PHUTEIbHOE BOCHPUATHE H300pakeHus,
OTJIMYAIOMIETOCS OT OOBEKTHBHOHM JeicTBUTENBbHOCTH. OOpaboTaHHBIH MO3rOM 3pUTEIBHBIN
o0pa3 HE COOTBETCTBYET pEaIbHBIM (U3NYECKUM MapaMeTpaM HMCTOYHUKA, OT KOTOPOTO
10JIy4eHO u300paxenue. [103ToMy ONTHYECKYIO MILTIO3HIO TaKXKe Ha3bIBAlOT 0OMaHOM 3pEHUS.

2.2 Uctopus

OnTHYECKYIO WIUTIO3UIO U3Yy4Yald Ha MPOTSHKEHUU MHOTMX BEKOB Pa3HbIE yUeHbIE, a Haualu
HCCIIEA0BATh €Ile JPEBHUE T'PEKH. JIF0IM Haydnuanch UCIIOIb30BATh ONPEIEICHHBIE ONTUYECKUE
3akoHOMepHOcTU. B [IpeBHel ['penyn 3T 3aKOHOMEPHOCTH NPUMEHSINCh B ApXUTEKTYype Ul
CO3JIaHUsI JKEJIAEMBIX IPOCTPAHCTBEHHBIX BIICYATICHWW, HalpuUMep, I KaKyIIerocs
YBEIUYEHUS BBICOTBI M IUIOMAAU 3&JI0B. ApPXHMTEKTOPHl HMHOIAA HAMEPEHHO Hapyllaln
TEOMETPHUIO CTPOCHMS: H3MEHSIM MPONOPLUM, OTKIOHSUIA D3JIEMEHTHl OT BEPTUKAIN WIN
TOPU30HTAIIM, MCKPUBJISZIM HUX KOHTYpbl. C TMOMOIIBIO TaKUX MPUEMOB UM yJIaBaloCh
«MEPEXUTPUTHY» 3peHHE. B IpeBHUE BpeMEHA ONTHYECKHWE WIUIIO3UU HA3bIBAIW “‘ONTHUYECKUMH
oOMaHaMU”, OHU OBLIM MpeAMETOM u3ydeHus (puiaocodoB U MaTeMAaTUKOB, TakuxX kak Ilnarow,
EBxnupa.

Apwucrotens Hanucasl Tpaktar “O 3peHUM”’, TA€ OH OIHUCAl HEKOTOpPbIE ONTHYECKHE
WJUTIO3UN BOCTIPUSTHE TTIyOUHBI M IPUUMHBI UX NOsABICHUs. OH 3aMETUJI, YTO BUAUMBIE OOBEKTHI
Ka)KyTCsl OOJIbIIIe, KOT/1a OHU HAaXOIATCS OJFKE K TJ1a3y.

[Tronemeit onucan wimo3uto JIynsl emé Bo Il Beke Hamien s3pbl, KOTOpas 3aKI0YaeTcsl B
ToM, uro JlyHa, kaxercss OoJjbllle, KOIJla HAaXOMUTCS OJiMKe K TOPHU3OHTY YEM, KOraa
pacnojiaraercsi BLICOKO B Hebe.

B snoxy Bo3spoxnenus, Jleonapmo na BuHUM mpoBOAMII SKCIEPUMEHTHI C ONTHYCCKUMHU
WUTIO3USIMU U omucal ux B cBoeM Tpyne ‘“‘Tpakrar o xupomucu”. OH HKCHOJB30Bajl CBOU
HaOIOACHUS JJI CO3/IaHMS MILTIO30PHBIX KApTHH M TPEXMEPHBIX M300payKCHUMN.

B XVII Beke dpaniy3ckuii Mmarematnk u ¢unocod Pene Jlekapt npemioxun TeopwHro,
COTJIaCHO KOTOPOM 3peHHUE SIBIAETCS PE3yIbTATOM B3aMMOJCHUCTBUS MEXIY CBETOM U JHH3aMHU
rnasa. JTa TEOpHs JIeryia B OCHOBY COBPEMEHHOM ONTHKM M I03BOJIMJIA YYEHBIM H3y4yaThb
ONTUYECKUE WILTIO3UU C HAYYHON TOYKU 3PEHUSI.

XIX Bek akTMBHO pa3BHUBalach ONTHKA U (oTorpadusi, HA4YaJIOCh AKTUBHOE H3y4eHUE
CBOMCTB BOCHPHUATUS U OCOOEGHHOCTEW OPraHoB YYBCTB UEJIOBEKAa, yUCHbIE MPOBOJIUTH Ooliee
TOYHbIE U CHUcTeMmaruueckue wuccinenoBanus. Opanmysckuit ¢usuk OriocteH Dpenenb
MPEJIOKUT TEOPUI0 TU(GPAKIUU CBETa, KOTOpas OOBSCHSIET HEKOTOPhIE BHUABI ONTHYECKHUX
WJUTFO3UM, CBSI3aHHBIX C LIBETAMU U KOHTPACTOM.

B XIX-M Beke y4y€HbIMM ObUIM pa3pabOTaHbl ONTHYECKHE WILIIO3UH, KOTOpbIE ceilvac
CUMTAIOTCS KJIACCHYECKUMU. HAllpUMep, T3 D00uHrays3a.

B 1950-x ronax B uCKyccTBE MOSBUIIOCH 1IEJIOE€ HAIIPABIIEHUE, MOCBALIEHHOE ONTUYECKUM
WUTIO3USAM, TOJyYMBIIEe Ha3BaHHE OMN-apT («ONTHYECKOE MCKyccTBO»). OpHum U3
OCHOBOIIOJIO)KHUKOB OI-apTa CuuTaeTrcs (paHIy3cKMH XyAO0KHMK W CKyJIbnTop Bukrop
Bazapenu u Maypun Kopaenuc.
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B navame XX Beka NosBWIACH TEMITAIBT IICUXOJOIMS — 3TO HAyKa, KOTOpas U3ydaeT
BOCIIPUATUC 00BEKTOB U HUX B3aMMOCBA3U, a TAKXKC IPUHIMUIIBI OpraHu3alnun I/IH(bOpMaI_[I/II/I B
3pHTCJIBHOfI cucreMe. OTO HaIlpaBJICHUC IIO3BOJIMJIO YYCHBIM JIydlI€C IMOHATH MCXAaHU3MBbI
BO3HHUKHOBEHHS ONITUYCCKUX MILTIO3UN U pa3pa60TaTL HOBBIC ME€TOAbI UX aHaJIU3a.

CoBpeMeHHbIE HCCIEIOBAHUS ONTHYECKUX WUIIO3UM IMPOJOJDKAIOTCS, U yuY€HbIE
pa3pabaTbIBalOT HOBBIE METOABI M TOAXOIBl Ui WX wu3y4eHus. ONTHYECKUE WILTIO3UU
IIPOJIOJKAIOT BbI3bIBATh MHTEPEC YUEHBIX M XYAOKHUKOB, U UX HMCCIEAOBAHUS MPOJOJIKAIOT
BHOCHTH BKJIaJl B pa3BUTHE HAyKW W UCKyCCTBa. B Hame Bpemsi MHTEpec K MpoOiieMe CTOJb
BBICOK, YTO Ha IMPOTSHKEHUU BOT YK€ JIECSTH JIET CIIELUATINCThI €KEr0HO MIPOBOAST KOHKYPC Ha
JTYYITyH0 ONTHYECKYIO WIIIO3UIO.

2. OcHoOBHas 4acTh:
Coznanue ontuyeckux wumo3nil. Ha npumepe paboTel yueHuka.

Namro3us Nel

CHauana s pemua co3JaTh HEBO3MOXKHYIO (GUTYPYy, KOoTopas OyAeT CKOHCTpyHpOBaHa
TakuM 00pa3zom, uTo Ha doTorpaduu OyIeT Ka3aThCs, yTO PUTrypa 3aMKHYTa, HO 9TO HE Tak. Jlis
ATOTO 51 KCTIOITB30BANT KyOHMKH KOHCTPYKTOpA M CO3/1a) BOT TaKyro (GUTypy:

Puc. 17

3areMm, 51 yCTaHOBMJI TaKOM pakypc, 4ToObl BEpXHUN Kpail (GUTIYpbl COETUHUIICS C HIXKHUM
KpaeM, Bbl PE3YJIbTATE YET0 y MEHS NOJIyYHIach 3alyMaHHas WILTIO3US:
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Puc.18

OcHOBBIBasICh Ha TAaKUX MPUHLHMIIAX CO3JIaHUS WILTIO3UN, U3 KOHCTPYKTOPAa MOXKHO CO3/1aTh
MHOTO JIPYIHX HepeaJbHbIX (Uryp, HanmpumMmep, JecTHuily [lenpoysa, koTopas GecrpepbIBHO 10
CTYNEHSM UJET B BEPX.

WNimro3ust Ne2

Jnst co3maHus 9TOM CMEIIAaHHOW WIUTIO3MM MHE TMOHamoomimmch 2 4yenoBeka. CyTh
3aKJIFOYAeTCS B TOM, YTOOBI CO3JIaTh WJUTFO3WIO YTO OJHWH YEJIOBEK JCPKHUT Ha JIAJOHU WU 3a
PYKY APYTOTO YeJIOBEKa, KOTOPBIN KaXKETCsI JIUITHITYTOM.

Puc.19

Hcnonb3ys NpUHIMI BOCHIPHUATHS MEPCIEKTUBBI MOXKHO CO3[1aBaTh CaMble MHTEPECHBIE U
HeBeposiTHbIe (oTorpaduu, YToOBl YOUBIATH OKpyXarouux. Hampumep, B UHTEpHETE OuY€Hb
nomyssipHbl  poTorpaduu TOro, Kak 4ejgoBEK JIOBUT majatomyro IleifzaHckyro OariHio wiu
JEPKUT B pyKe MPOJIETAIOINN HAa HU3KOM BBICOTE CAMOJIET.

Nimo3us Ne3
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Jnst co3maHus CIEAyIOIeH WUTIO3UMM MHE MOHAJOOMIICS CTakaH M JIUCTOK Oymaru, Ha
KOTOpPOM 5l HapuCOBal 2 CTPEJIKH, CMOTPSLIEE B OJHY CTOPOHY. ECiM IOCTaBUTH CTaKaH BOJbI
IepeJl CTpesIKaMHi ¥ IOCMOTPETh YEPE3 HEro Ha JIMCTOK, CTPENIKH MO-TNPEKHEMY CMOTPSAT B OJIHY
CTOpPOHY, HO KaK TOJIbKO 51 HAIlOJIHWJI CTaKaH Ha IOJIOBUHY BOJIOM HWKHSS CTpEJIKA [IOBEPHYIJIAChH
B [IPOTUBOIIOJIOKHYIO CTOPOHY.

Puc.20

D10 Qokyc serko oOwsicHsaeT ¢usznka. Mimo3us cosnmaercs Onaromaps  sIBICHHIO
pedpakiuy — MNPEIOMIICHUIO CBETa HM3-3a MNepexojia M3 OJHOW cpeasl B Apyryro. Crakad,
HaIroOJHEHHBIM BOJOW, paboTaeT kak auH3a. Korjma nyd cBera MpOXOAUT dYepe3 JUH3Y, OH
UCKPUBJISIETCSI B CTOPOHY LeHTpa. Touka, B KOTOpPOM Jydu CXOASTCS BMECTE, Ha3bIBAeTCs
dbokycom. 3a ero mpeneramMu H300pakKeHUE IMEPEBOPAUYMBACTCS, MOTOMY YTO JIYYHM MEHSIOT
HarpaBJICHHUE.

Nanmro3usa Ned

,Z[J'Iﬂ HOCJ'ICI[HGI‘/’I HWIUIFO3UHA 1 PEHIMJI BOCIIOJb30BaTbCAd COBPEMCHHBIMU TCXHOJIOTUSAMH U
IIOIIPOCHII PICKYCCTBCHHBIP'I HHTCJUICKT CO3JaTh WIUIFO3UIO CIIMpaJid C KOTaMU.

HGCMOTpH Ha TO, YTO Yy HCKOTOPLIX KOTOB HNCPCIIYTAHbI MECTaMH YaCTHU TEJIa HJIJIFO3HA
BIIOJIHC pa60TaeT. HUU-310 C€IC O AUH I/IHTCpeCHLII\;I croco0 CO3aHNs CaMbIX PA3HBIX WILTIO3UH.

4 3akiadyenue
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ITpoBens mccnenoBaTeNbCKy0 padoTy, sl y3HAN, YTO ONTHUYECKHE HIUIIO3MU - 3TO 0OMaH
HaIlero Mo3ra, B KOTOpOM IIOCPEIHUKOM BBICTYNAIOT HallM IJa3a. Sl moHsuI, 4TO HEe Bcerja 1o,
YTO MBI BHJUM COOTBETCTBYET pPEAJIbHOCTH, IIO3TOMY Ba)KHO HE TOJBKO OrPaHUYHUBATBLCS
OLICHKOM IJ1a3, a ClIeyeT IPUMEHATD JIOTUKY. Sl M3ydms pa3Hble BUIbI MIUIKO3HM, U PACCMOTPEB
UX MIPUMEPBI Y3HAJ, YTO Ka)KJIbli BUJ WILIFO3UN MIO-pa3HOMY OOMAaHbIBAET HAIl MO3T.

yI[aJIOCI) BbISIBUTH HNPAKTHYCCKOC IMPUMCHCHHUEC ONTHUYCCKUX I/IJIJHOSHfI, Y3HaTb B KaKHX
C(bean ACATCIIBHOCTH OHH BCTPCUAKOTCA. OK&?:I)IBaCTCfI, WJIJTIO3WK  COIMPOBOXAAKOT HAC Ha
MPOTAKCHUU BCCM HaIeH JKM3HH, WU 3HAHUC O HHUX BAXHO KaXXJIOMY UYCJIIOBCKY, TaK KaK 3TO
IIOMOTaeT N30aBUTHCS OT HGHpI/ISITHOCTef/'I, CBA3aHHBIX CO 3pUTCIIbHBIM 00OMaHOM.

B IlpakTnueckoil dYacTH NPOEKTa s ONPOCHI JIFOJEH, M IpPUIIE]T K BBIBOJLY 4YTO
OOJIBIIMHCTBO M3 HAc 3HAET 00 ONTHYECKUX WIUTIO3MSAX, HO HE YMEET UX co3AaBaTbh. S pemui
HAy4YUThCS co3AaBaTh UX. ClellaB HECKOJBKO PA3HBIX WUIIO3UI U ONMUCAB KakK 3TO Jenaercs, s
MOATBEPAMII TUIOTE3y O TOM, YTO JIIOOOM YEOBEK, M3Y4YHMB METOJbl CO3JaHMs WIIIIO3UH caM
MOXXET TBOPUTH omnTHuYecKkue (okychl. Taxke s mpumien K 3aKiIOYEHHI0, YTO ONTHYECKHE
WJUTFO3UM- 3TO HE 4YyJ0, a HayKa. B nanpHENmeM s IIaHUupyo IPOJIOJDKUTh U3YdaTh 3Ty TEMY U
CO37aBaTh ONTUYECKHAE UILTIO3UH, BEJIb ITO OYEHB YBJIECKATEIbHO.

3. I'pynnoBast paboTa: OTBETHI Ha BOMPOCHI YUUTENsI6 YTO BBl BUIAUTE HA KpaHE (B
yueOHuke)?
4. 3aKJIIOYUTENBHAS YacTh.

O6cyxnenue npeseHtanuu. [Ipemioxkenre co31aTh CaMUM WILTIO3HH.
Tema 5 3akarounTeIbHbIC 3aHATHSA

3ansTue 5.1. OdopmiieHne npe3eHTANHI IPOEKTOB M0 (PU3UKe
Lenb: moaroToBKa MpoeKTa.
L[eJIeHaNPaBJICHHO UCKaTh U UCIIOJIb30BATh HH(OPMALIMOHHBIE PECYPCHI,
HE0OX0IMMBbIE [yl PelIeHUs yI4eOHBIX U MPAKTHUECKUX 3a/1a4, ¢ nomoibto cpeacts UKT;

® BBI6I/IpaTI), CTPOUTH U UCIIOJIB30BATh aACKBATHYIO I/IH(bOpMaI_[I/IOHHYIO MOJCIIb AJIA
nepeaadn CBOUX MBICIICH cp€acTBaMu €CTECTBECHHBIX U (bOpMaJ'IBHBIX SI3bIKOB B
COOTBCTCTBUU C YCIIOBUAMH KOMMYHUKAILINH,

¢ BBIACIATD I/IH(I)OpMaI_II/IOHHHﬁ ACIICKT 3aJa4u, OIICPUPOBATb JaHHBIMH, UCII0JIb30BATb
MOZICIIb PCIICHUA 3a1da4M;

¢ UCII0JIb30BAaTbh KOMIIBXOTCPHBLIC TCXHOJIOTI'MH (BKJ'IIO‘IaSI BLI60p AICKBATHBIX 3aJa4C
HHCTPYMCHTAJIBHBIX IPOTPAMMHO-AIIIIAPATHLIX CPEACTB U CepBI/ICOB) I pCIICHUA
I/IH(bOpMaI_[I/IOHHBIX U KOMMYHUKAIIUOHHBIX y‘{e6HLIX 3aaa4, B TOM 4YHCJIC. BBIYUCICHUC,
HalmnuCaHUueC MUCeM, CO"IHHCHHIZ, JOKJIad0B, pe(bepaTOB, CO3JaHuUC npe3eHTauHﬁ " 1p.;

¢ UCII0JIb30BAaTh I/IH(I)OpMaLII/IIO C y‘léTOM OTUYCCKUX U ITPABOBBIX HOPM;

Ob6opynoBaHue: HOYTOYKH JUIsl Kax /101 rpyIiibl, paboTaromiei HaJ OJHUM NPOEKTOM

XO0JI 3aHATHS:
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1. Beenenune: Ha cienyromeMm 3aHATMM Bbl IPEICTABUTE CBOM IPOEKTHI, Haj
KOTOPbIMM Bbl paOOTalu B TEUYEHHWU ONIpPENEIEHHOro BpemeHu. Hama 3agaua — ycTpaHWTh
HEJIOYETHI.

2. OcHoBHas yacTh: paboTa Ha HOYTOyKax HaJ MPe3eHTaIHEH.

3ansaTue 5.2. IlpencraBiieHne NpoeKkToOB Mo (pu3nke Mo TeMe «IIEKTPOMArHETU3M.
Orntuka»

Ilens:

hd pa3BI/ITI/I€ IIO3HABATCJIIbHBIX HHTCpeCOB, I/IHTGJIJIGKTyaJIBHI)IX nu TBOp‘ICCKI/IX
CIIOCOOHOCTEN;

* yOeXKAEHHOCTh B BO3MOKHOCTH MMO3HAHUS MPUPO/Ibl, B HEOOXOAUMOCTH Pa3yMHOTO
HUCIIOJIb30BaHU I[OCTI/I)KGHI/Iﬁ HAayKu U TEXHOJIOTHH JJIsA ﬂanLHeﬁmero Pa3BUTHA YCTTOBCYECKOTO
O6HI€CTBa, YBAXKXCHHUC K TBOPLAM HAaYKU U TEXHUKH, OTHOILICHUEC K (1)I/ISI/IK€ KaK K DJICMCHTY
0011eYeI0BEYECKO KYIbTYpHI;

* (popmMupoBaHUE [IEHHOCTHOT'O OTHOIICHUSI PYT K IPYTY, K YIUTEII0, K aBTOpaM
OTKPBITHI U N300peTeHH, K pe3yabTaTaM 00ydeHHUS;

* IPE/ICTaBIATH B YCTHOM UM MUCbMEHHOM (opMe pa3BEPHYTHIH IJ1aH COOCTBEHHOM
NEeATENBHOCTH;

* cOOMIOaTh HOPMBI TyOJIMYHON PEYH, PETIIAMEHT B MOHOJIOTE U IUCKYCCUH B
COOTBETCTBUU C KOMMYHUKAaTUBHOM 3a/1auel;

* BBICKa3bIBaTh U 0OOCHOBBIBATh MHEHHUE (CY)K/IEHUE) U 3alpaliuBaTh MHEHUE
mapTHEpPA B paMKax Jualora.

OO6opynoBaHue: MyIbTUMEIUUHBIN dKpaH, KOMITBIOTED

X0 3aHsATHS:
1. BBenenue: cerogHs BbI MPEACTaBUTE CBOM MUHHU IMPE3CHTAIMH IO BHIOPAHHBIM
TEMaM.
2. OcHOBHas 4acTh:
[IpencraBnenue npe3eHTamuit

3. I'pynmoBast paboTa: 00Cyk1eHHEe Pe3eHTALHMA
4. 3aKIOUYUTENILHAS YaCTh.
Peduekcus:

- UTo MHTEpEeCHOr0 U HOBOTO ThI Y3HAII U3 MPE3CHTAINI IpYrux peosT?
- Kakue Henoyerts! y ce0st ThI 3aMeTHI?
- Kaxk Obl ThI O11eHUTT CBOIO paboTy HaJ MPOEKTOM?

2.4. KanengapHbiii y4eOHbIN rpauK peajnu3anuy NporpaMmMsbl

T'oawio Hazpanue KommuecTBo yacoB KommuectBo JlaTel ITpomomx
OyueH yueOHBIX Hayana u HUTEIb
us BCET | TEOp | IPAKT | HEHEN | AHEH OKOH- HOCTb
0 us UKa b YaHUs KaHUKYJI
) «IKCIepuMEHTaIbHA 68 )3 40 63 63 01.09.25 30 nHen
a1 (hpuzHuKay» 26.05.26
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3. Opranu3anuoOHHO-NIeJATOTHYeCKHe YCJIOBHS Peajin3alunu
JAONOJHUTEJIbHON 001e00pa3oBaTe/ibHO 001Iepa3BUBaIOIIEH
NporpaMmmel

«IKCNepUMeHTAIbHAasA PU3NKaA)»
3.1. MarepuajibHO-TeXHHYECKOe oDecreueHne
[Iporpamma peanusyercst Ha 6aze MOY ACOILINel r.Anapeanons TBepckoit o0aacTu.
Jnsa 3ansaTtuil 3aaerictBoBanbl kabuneTsl Ne 303 u 301, odopmieHHbIE B COOTBETCTBUH C
npoduieM MPOBOAMMBIX 3aHATUH U OOOpPYIOBaHHBII B COOTBETCTBUU C CAHUTAPHBIMU
HOPMaMH.

3.2 UndopmanuoHHoe odecriedyeHue
Cnmcoxk peKOMeH/0BAHHOM JINTEPaTypPbl

Jlnst memarora

JKcnepruMeHT B 00yueHUHU Gpu3nKe B MIKOJIE

Anrepep 3. Texnuka ¢puznueckoro sxkcrnepumenta M. 1962

OnbIThl B loMaitHel gaboparopuu. bubdnanoreuka "Kant" Boin 4.
lanenepmreiin JI.A., XnepnukoB [LI1. JlabopaTopus roHoro przuka. 1961
Maiiep B.B. IIpocTtbie onbIThI € yapTpa3zBykom. 1978

Maiiep B.B., Maiiep P.B. DnexTpudecTBo: yueOHbIe IKCIEPUMEHTATbHbIE
nokazarenscrea. M. 2006

MRS
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a

Hlyros B.W. u np. OxcriepuMeHT B pusnuke. OU3HMYECKHIA TPAKTUKYM.

Bypos B.A. u 1p. JleMOHCTpallMOHHBIE OTBITHI 1O (pr3HKe. 6-7 KIacchl

Bypos B.A. u n1p. ®poHTaNbHbBIC SKCIEPUMEHTATbHBIC 3aJ1aHus 110 (usuke. 6-7

KJIaCChI

9. ®poHTanpHbIC Ta00pATOPHBIC 3aHITH 10 (U3KKE B cpeHelt mKoie. bypos B.A. u
ap. Ilox pen. A.A. Ilokposckoro M. 1974

10. 'opes JI.A. 3aHuMareabHbIE OTBITH IO (PU3UKE

11. KoprynoBuu M.I". Jlomamauii s3xkcriepuMeHT o ¢usuke. 7-11 kiacchr

12. b. lonat ®u3uka B urpax

o~

13. JleMOHCTpallMOHHBIN 3KCIEPUMEHT N0 (pu3nke B crapimiux knaccax. Yacte 1. Yactb
2

14. XopomaBun C.A. JIeMOHCTpallMOHHBIH 3KCTIEpUMEHT 10 ¢u3uke. OnTuka. AToMHas
(u3uKa (CcChUIKa Ha DJIEKTPOHHYIO KHUTY)

15. EnbrioB A.B. ®poHTtansHbie 1abopaTopHble paboThl 1o ¢usuke. 11 kimace

16. Crenanos C.B., CmupnoB C.A. JIabopaTopHblii mpakTukyM 1o ¢pusuke. M. 2010

17. ®usnyeckuii sxkciepuMenT B mkosue. M. 1975

18. Hlaxmaes H. M., H. W. IlaBnos, B. . Teiyk. ®uznyeckuil 3KCOEPUMEHT B cpe/iHeN
mkoure: Konebanus u BosHbl. KBanToBas dusuka / H. M. IllaxmaeB,—M.:
[Ipocsemenue, 1991.

19. KostyHnoBuy M. I'. - lomainuii sxkcriepuMeHT 1o ¢usuke. 7-11 knaccel (bubnnoreka
yuurens pusukn) - 2007

st o0yuaromerocst
JL.A. Tanpnepineitn «3ApaBCTBYH, Gusnkaly

JI.T. Acnama3zos, A. A. BapiamoB Y nuButenbHas pu3nka

DJIeKTPOHHBbIE 00pa3oBaTeIbHbIe pecypchbl H HHTEPHET-Pecypchl

https://m-focus.ru/opticheskaya-illyuziya-vidy-princip-raboty-i-primenenie/
https://magazinlinz.ru/zritelnye-illyuzii-i-obman-zreniya---pochemu-eto-vozmozhno.htm
https://foxford.ru/wiki/fizika/opticheskie-illyuzii-mirazhi
https://www.uprock.ru/education/opticheskie-illyuzii

https://eduherald.ru/ru/article/view ?1d=15944
https://www.yeschat.ai/ru/gpts-20ToJUCaAN-Optical-Illusionist
https://moluch.ru/young/archive/64/3305/

https://litmir.club/a/?1d=71017

3.3 UcnoJsb30BaHuEe IMCTAHIUOHHBIX 00Pa30BaTEeILHbIX TEXHOJIOTHI NP peain3auuu

NporpaMmbl
He ucnonssyrorcs

3.4 KagpoBoe obecnieuenue

IIporpammy peanusyer neparor Kpayse Jlrommuna CeMEHOBHA, MMEIOIIMK BBICIIEE
oOpa3oBaHue MO MPOMUII0 YUYUTETb MaTeMaTHUKU M (PU3MKH, Ienarorndeckoe odpazoBaHHME U
onmbIT paboTsl ¢ 31 rog u oTBevaroUUil KBaTM(UKAMOHHBIM TpPeOOBaHMSAM, yKa3aHHBIM B

HpO(bCCCHOHaHBHOM CTaHAapTC «Ilegaror JONOJIHUTEIBHOIO O6pa3OBaHI/IH».

3.5 MeTognueckoe odecredeHue

MeTtoabl o0pa3oBaTebHOM AeATeIbHOCTH

139



B nepuox oOyueHUs] IPUMEHSIOTCS TaKue METOJbl 0Oy4eHUsI U BOCIUTAHUSA, KOTOpPbIE
MO3BOJISIT YCTAHOBUTH B3aUMOCBS3b JIEATENBHOCTH TEJarora U 00y4arouierocs, HarpaBJIeHHYIO
Ha pelieHne 00pa3oBaTeIbHO-BOCIUTATEIBHBIX 3a/1a4.

[1o ypoBHIO aKTUBHOCTHU UCHOJIb3YIOTCS METOMbI:

- 00BSACHUTENBHO-WIITIOCTPATUBHBII;

— SBPUCTUYECKHI METO/I;

- METOJI YCTHOTO H3JIOKEHUS, TIO3BOJISIONIUN B JOCTYIMHOW (GopMe MOHECTH [0
00y4aromuxcs CI0KHBII MaTepuar;

- METOJl TPOBEPKH, OLIEHKM 3HAaHUN U HaBBIKOB, [O3BOJISIONIMM OLIEHUTH
NepeaHHble TearoroM Marepuaibl d, M0 HEe0OXOJAWMOCTH, BOBPEMS BHECTH HEOOXOIMMBIE
KOPPEKTUPOBKHU IO YCBOEHHUIO 3HAHUM HA MPAKTUUYECKUX 3AHITUSIX;

- HCCIIEIOBATENIbCKUM MeTo/ 1 OOyueHus, Jalolui 00y4arolmMMcsT BO3MOKHOCTb
MPOSIBUTH €051, MOKa3aTh CBOM BO3MOKHOCTH, JOOUTHCS ONIPEICIIEHHBIX PE3YIbTATOB.

- MpoOJIEMHOI0 HW3JIOKEHUS Marepuala, Korja mepea OoOydaroliuMmcsl CTaBUTCS
HEeKas 3ajjaya, MO3BOJISIONIAasl PEIUTh ONPEENICHHBIN ATan mpoiecca 00ydeHus: U NMepenTu Ha
HOBYIO CTYII€Hb OOY4EHHS;

- 3aKpETICHUS] U CAMOCTOSTEIbHON pabOThI IO YCBOEHUIO 3HAHUN U HABBIKOB;

- JUATIOTOBBIN U TUCKYCCHOHHBIN.

IIpuemsbl 00pa3oBaTe/ILHOM 1EATEIbHOCTH:

3aHATHE COCTOMT M3 TEOpEeTHYEeCKOW (Jekuusi, Oecena) M TMPaKTUYECKOW YaCTH,
CO3/al0TCsl BCE HEOOXOJMMBIE YCIOBUS I TBOPYECKOTO pa3BUTHUs oOydaromuxcs. Kaxmnoe
3aHSTHE CTPOUTCS B 3aBUCHMOCTH OT TE€Mbl M KOHKPETHBIX 3a/ad, KOTOpbIE MPEIyCMOTPEHBI
MporpaMMOl, C Y4eTOM BO3pPAacCTHBIX OCOOCHHOCTEH JeTe, WX WHIUBUIyaTbHOU
MOATOTOBJICHHOCTH.

dopMa opraHu3aIy Y9eOHBIX 3aHATHN:
Oecena;

- Oecenpl;

- 9KCIEPUMEHTHI;

- nabopaTopHbIe pPabOTHI;

- IpaKTHYECKHe padoThI;

- UHAMBUIyaJIbHAs 3alUTa POCKTOB.

Tunel y4eOHbIX 3aHATHIA: IEPBUYHOTO O3HAKOMJIEHUS C MATEPUAIIOM;

- YCBOEHHE HOBBIX 3HaHUII;

- KOMOWHUPOBAaHHBIIH;

- NPaKTUYECKUE 3aHATHS;

- 3aKperieHue, IOBTOPEHHE;

- UTOTOBOE.

JunarHocTuka 3¢ ¢eKTHBHOCTH 00pa30BaTeIbHOIO IIpolecca OCYIIECTBISIETCS B
TEYEHHE BCETO0 CpOKa peaJu3alud NporpaMMbl. OTO TIOMOTaeT CBOEBPEMEHHO BBIABIATH
npoOensl B 3HAHUAX, YMEHHSAX OOydalolIMXCs, IUIAHUPOBAaTh KOPPEKIMOHHYIO paloTy,
OTCJEKUBATh JUHAMUKY Pa3BUTHs JeTel. Pe3ynbTaToM ycBOEHHUs! 00ydarolMMUCS MPOTpaMMBbl
SIBJIIFOTCSL: 3AIUTA IPOEKTOB .

Y4eOHO-MeToquYeCKHe CPEACTBA 00yYeHHsI:

CIeIMaIM3UpOBaHHAsl INTEPATYpa;

- HaOOPbI TEXHUYECKOH TOKYMEHTALUU K IPUMEHSIEMOMY 000pY10BaHHIO;

- TUTaKaThl, (JOTO U BUIEOMATEPHATIBL;

- y4eOHO-MeToIM4YecKrue mocoObust i nefarora U oOy4aroIIUXCs, BKIIOYAIOLINE
IUJAKTHYECKUH, WH(POPMALMOHHBIA, CHOPaBOYHBIA MaTepuanbl Ha Ppa3IMYHBIX HOCHUTENSX,
KOMIBIOTEPHOE M BUJEO 000PYAOBAaHUE U APYTrOE M0 BallleMy HalpaBJICHUIO.
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[Tpumensiemoe Ha 3aHATHAX TUAAKTUYECKOE U y4yeOHO-METOINYecKoe oOecredeHne
BKJIIOYAET B ce0s CIIpaBOYHBIEC MAaTEPUAIbl U CUCTEMBI NCTIONIb3yeMbIX [Iporpamm, MHTEpHET.

Ileparoruyeckue TEXHOJIOTHH

B mpomecce oOydyeHuss 1O TIporpaMMe  HUCHOJB3YIOTCS — Pa3HOOOpas3HbBIE
MeJaroTMYeCKue TEXHOJIOTHU:

- TEXHOJIOTUM Pa3BUBAIOUIETO OOYUYeHMsI, HampaBJCHHbIE Ha O0IIee IeO0CTHOE
pa3BUTHE JUYHOCTH, Ha OCHOBE AaKTHUBHO-JICATEIBHOTO CIOCO0a OOydYeHUSs, YYUTHIBAIOIIHE
3aKOHOMEPHOCTH Pa3BHTHS U OCOOCHHOCTH HHIUBUIYyMa;

- TEXHOJIOTUM  JIUYHOCTHO-OPUEHTUPOBAHHOTO OOyUYeHHWs, HampaBlieHHbIC Ha
pa3BUTHE WHIMBUIYAILHBIX MTO3HABATEIBHBIX CIIOCOOHOCTEH KaXJI0ro peOeHKa, MakCHUMaIbHOE
BBISIBJICHHE, PACKPBITHE H UCIIOJIE30BAHUE €T0 OIBITA;

— TexHoJIOTHH AuddepeHIIMpOBaHHOTO 00y4YeHHs, oOecnednBaromue o0ydeHue
Ka)/I0TO 00Y4JaronIerocsi Ha ypoOBHE €r0 BO3MOXKHOCTEH U CIIOCOOHOCTEH;

- TEXHOJIOTUH  COTPYJHUYECTBA, pEATH3YIONINE  JEMOKPAaTH3M, PaBEHCTBO,
MapTHEPCTBO B OTHONICHHSX IeAarora W OOydYaromerocs, COBMECTHO BBIPAOATHIBAIOT IICIIH,
CoJiepKaHne, TAIOT OI[CHKH, HAXOISICh B COCTOSTHIU COTPYIHUYECTBA, COTBOPUECTBA.

- MPOEKTHBIE TEXHOJOTHH — JOCTIKCHHE e Yepe3 NeTAIbHYI pa3padoTKy
po0IeMBbl, KOTOpasi IOJDKHA 3aBEPIIUTHCS PEATbHBIM, OCSI3aeMbIM MMPAKTHICCKUM PE3yIbTaTOM,
0(hOPMIIEHHBIM TEM WJIH UHBIM 00pazoM;

- KEHC-TeXHOJIOTHH, 9TO WHTEPAKTHBHBIC TEXHOJIOTUH, OCHOBAHHBIC Ha PEajbHBIX
WIM BBIMBIIUICHHBIX CHTYallMsIX, HAlPaBJICHHBIC HA (OPMUPOBAHUE Yy OOYYAFOIIUXCS HOBBIX
Ka4eCTB M YMCHHH 110 PEIICHUIO IPOOJIEMHBIX CHTYAIIHIA;

- KOMIBIOTEPHBIE TEXHOJIOTHH, (GOPMHUPYIOIIUE YMEHHE padoTaTh ¢ HHPOPMAIIUEH,
HCCIIEIOBATENIbCKUE YMEHUSI, KOMMYHUKaTUBHBIE CITIOCOOHOCTH.

B npakTuke BBICTYNAIOT pa3inyHble KOMOMHAIIMY ATUX TEXHOJIOT U, UX 3JIEMEHTOB.

4. BocnurareJbHas 1eITeJIbHOCTD
4.1. HeneBoii
Ilesib10 BOCTIUTAHUS JTAHHOW MPOTPAMMBI SIBJISICTCS

® Ppa3BUTHE JUYHOCTH;

® CaMOOIpEJENICHHEe W COLMaau3alusl JeTel Ha OCHOBE COLMOKYJBTYPHBIX,
JyXOBHO-HPABCTBEHHBIX [ICHHOCTEH U MPUHATHIX B POCCUHCKOM OOIIECTBE MPaBUI
Y HOPM TIOBEJICHUS B MHTEpecax 4eloBeKa, CEMbH, OOIIECTBA U TOCYIapCTBA;

e (opmupoBaHUE UyBCTBa MAaTPHUOTHU3MA, TPAXKAAHCTBEHHOCTH, YBAKECHHS K MaMSITH
3aiMTHUKOB OTeuecTBa 1 nojasuraM ['epoeB OTedecTBa, 3aKOHY U TPaBOIMOPSIIKY,
YEJOBEKY TpyAa U CTapLIEMY ITOKOJICHUIO;

® B3aUMHOTIO YBaKCHUS;

e OEepeXHOro  OTHOUIEHUS K  KyAbTYpHOMY  HACIEIUI0O W TPATUIUSIM
MHOTOHALMOHAIBHOTO Hapoaa Poccuiickon denepanuu, NpUpoae U OKPYKAIOLIEH
cpene

3agauM BOCIIUTAHUS JETEH 3aKIII0OYAIOTCS;
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® B YCBOCHUM MMHU 3HAaHUN HOPM, JyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, TPaIULIUH,
KOTOPBIE BBIPA0OTANIO POCCHIICKOE OOIIECTBO (COIUAIBHO 3HAYMMBIX 3HAHH);

e (opMUPOBaHMM ¥ PAa3BUTHM JIMYHOCTHBIX OTHOIIEHUH K O3TUM HOpMawm,
LIEHHOCTSIM, TPaJAUIUAM (MX OCBOCHUE, IPUHSITHE);

e [pUOOPETEHHUH COOTBETCTBYIOLIETO ATHUM HOPMaM, LEHHOCTSAM, TPaAULIUIM
COLIMOKYJIbTYPHOTO  OIbITa IOBEJACHMS, OOLICHUS, MEXJIMYHOCTHBIX U
COLIMAJIbHBIX OTHOILIEHUH, IPUMEHEHHUSI ITOJTyYEHHBIX 3HaHUH.

[esieBble OPMEHTUPHI BOCIIMTAHUSA
(dopmupoBanue

® JUHTEpeca K Hayke, K MCTOPUM €CTECTBO3HAHHMS; IMO3HABATEIIbHBIX HHTEPECOB,
LIEHHOCTEW HAy4HOTO TIO3HAHUS;

® TIOHMMAaHUS 3HAYCHUS HAYKU B KU3HU POCCHUMCKOTO OOIIECTBa;

e (¢opMHpOBaHUE UHTEPECA K JIMYHOCTSIM JIeATENIeH POCCUNCKON U MUPOBOM HAYKH;
IIEHHOCTe HAay4yHOW OTUKHA, OOBEKTUBHOCTH; TIOHUMAHUS JIMYHOU U
00111eCTBEHHOM OTBETCTBEHHOCTH YYEHOTO, NCCIIEI0OBATEIIS;

® CTpeMJICHHS K JOCTH)KCHHIO OOIIECTBEHHOTO Onara IMOCPEACTBOM TO3HAHUA,
HCCIIEIOBATENbCKON JIEATEIbHOCTH; YBAKEHUSI K HAYYHBIM JOCTHMXKEHHSIM POCCHUUCKUX
YYEHBIX;

® [IOHMMAaHUA LHEHHOCTEW PAllMOHAIIBHOTO MPUPOJIOTIOIB30BaHUA.

4.2 ConepskaTeibHbII

(I)OprI U METOAbI BOCIIMTAHUSA

OcHoBHOM ¢dopMOl BOCHUTAaHUS W OOY4YCHHS JETel B CHCTEME JOMOJHUTEIHHOTO
oOpa3zoBaHus SBISICTCS Yy4yeOHOoe 3aHsiTHe. B Xxome y4eOHBIX 3aHSATHNA B COOTBETCTBHUHM C
MpeIMETHbIM M METalpeaIMETHbIM COAEpP)KaHHEM MpOrpaMM OOy4aloluecs: YCBauBalOT
uH(pOpPMaIMIO, HMEIONIYI0O BOCIUTATENLHOE 3HAUEHHUE; IOJIYYalOT OIBIT JEATEIbHOCTH, B
KOTOpOH  (OpMHUPYIOTCSI, MPOSBISAIOTCA U YTBEPXKIAIOTCS LIEHHOCTHBIC, HPaBCTBEHHbIE
OpHUEHTAIMH; OCO3HAIOT ce0s1 CHOCOOHBIMU K HPaBCTBEHHOMY BBIOODY; YYAaCTBYIOT B OCBOCHUHU U
(GbOopMUPOBaHUM CpeObl CBOETO JIMYHOCTHOTO PAa3BUTHUS, TBOPYECKOW CaMOpeau3alllu.
[Tonyuenue uHpopManyu 00 OTKPBITUAX, U300PETEHUSIX, HOCTUKEHHUIX B HayKe. — HCTOUYHUK
dbopMupoBaHusa y neTeil cepbl MHTEPECOB, ITUUECKUX YCTAHOBOK, JIMYHOCTHBIX TO3ULMH U
HOPM MOBeAeHUs. BakHO, 4YTOOBI I€TH HE TOJIBKO MOJy4ald ATH CBEACHHUA OT IeJarora, HO U
caMHU OCYIIECTBIsSUIM pabory ¢ wuHbopmalmeit: mnouck, cbop, oOpaboTky, oOMeH U T. A.
[IpakTrueckue 3aHATUS JETe CIOCOOCTBYIOT YCBOCHHIO U MPUMEHEHUIO MPABUJ TOBEICHUS U
KOMMYHHKAINH, (OPMHUPOBAHUIO TTO3UTUBHOTO M KOHCTPYKTHMBHOTO OTHOIICHUS K COOBITHSIM, B
KOTOPBIX OHH YYaCTBYIOT, K YWI€HaM CBOET0 KOJUIEKTHBA.

YuyacTe B NPOEKTaX M MCCIAEIOBAHMAX CIOCOOCTBYET (POPMHUPOBAHUIO YMEHHI B
oOnacTu 1enenojaranus, MIaHUPOBaHUS U pedIeKCHHd, YKPeIiseT BHYTPEHHIOK TUCIUILINHY,
JAET OMBIT JOJITOCPOYHON CUCTEMHOU JIEATEIBbHOCTH.

B KOMIEKTHBHBIX WIrpax TMpPOSIBISIOTCS M Pa3BUBAIOTCSA JIMYHOCTHBIE KayecTBa:
SMOIMOHAIBHOCTh, AKTUBHOCTh, HAIEJIEHHOCTh HA YCHEX, TOTOBHOCTh K KOMaHJHOMU
JEeSATENbHOCTH U B3aMMOIIOMOIIIH.

HUToroBpie MepoONpHUAATHA: BBICTYIUICHHUS, MPE3CHTAMM NPOEKTOB M HCCIEAOBAHMIM,
CIOCOOCTBYIOT ~ 3aKpeIJICHHUIO  CHUTyallud  yCIeXa, pa3BUBAlOT  pe(IeKCUBHBIE U
KOMMYHHKATUBHBIE  yMEHUS,  OTBETCTBEHHOCThb,  ONArOMPHSTHO  BO3ACHCTBYIOT  Ha
SMOILIMOHANBHYIO cepy AeTel.
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4.3. Oprann3anuoOHHbIH

MeTtoabl 00pa3oBaTeIbHON M BOCIUTATEIbHOI 1eITeJIbHOCTH
B nepuon oOydeHUss MPUMEHSIOTCS TaKHe METOJbI 0OydeHUsI U BOCIUTAHHS, KOTOPBIC
MO3BOJIAT YCTAHOBUTH B3aMMOCBS3b JACSITEIBHOCTH T€arora U 00ydaromerocs, HarmpaBIeHHYIO
Ha peleHne 00pa3oBaTeIbHO-BOCIIMTATEIbHBIX 3a/1a4.
[To ypoBHIO aKTUBHOCTH UCIIOJIB3YIOTCSI METOJIbI:

- 00BSACHUTENBHO-WIITIOCTPATUBHBII;

— 3BPUCTUYECKHI METO/I;

- METOJI YCTHOTO W3JI0KEHMsI, TIO3BOJISIONINN B JOCTYNMHOW (opMe ITOHECTH 0
oOyuarouuxcs CiI0KHBIM MaTepual;

— METOJT TPOBEPKU, OICHKA 3HAHUA W HABBIKOB, TO3BOJISIIOIIUN OIEHUTH
nepeaHHble MeJaroroM MaTepHalibl U, MO HEOOXOJAMMOCTH, BOBPEMsI BHECTH HEOOXOJMMBbIE
KOPPEKTUPOBKHU 10 YCBOCHHIO 3HAHUM HA MPAKTUYECKUX 3aHATHSAX;

- HCCIIeIOBATeNIbCKUM MeTo/l OOydeHHs, Jalolui 00ydarolmuMcs BO3MOXKHOCTh
MPOSIBUTH C€0s1, TOKA3aTh CBOM BO3MOXKHOCTH, TOOUTHCS OTIPENICTICHHBIX PE3YIbTATOB.

- MPOOJIEMHOTO H3JI0KEHUsT MaTepHalia, Korja Tepel OOydJalomuMcs CTaBHTCS
HeKas 3ajada, MO3BOJISIONIAs PEIIUTh OMPEISIICHHBIM ATal TMporecca OOy4eHHs U TIeperTH Ha
HOBYIO CTYII€Hb OOYYCHHS;

- 3aKpEeTICHUS] U CAMOCTOSATEIbHON pabOThI IO YCBOEHUIO 3HAHUN U HABBIKOB;

— JINAJIOTOBBIN U JUCKYCCUOHHBIM.

IIpuembl 00pa3oBaTe/JILHOM 1eATEJIbHOCTH:

3aHATHE COCTOMT W3 TeOopeTHYecko (Jiekmus, Oecema) W TMPAKTUUECKOW YAaCTH,
CO3al0TCsl BCe HEOOXOJIMMBIE YCIOBHUS JIi TBOPYECKOTo pa3BUTHUA oOydaromuxcs. Kaxmoe
3aHSTHE CTPOUTCS B 3aBUCUMOCTH OT TE€Mbl M KOHKPETHBIX 3a/1ad, KOTOpbIE MPEIyCMOTPEHBI
MporpaMMOH, C Y4eTOM BO3pPAaCTHBIX OCOOEHHOCTEH JeTedl, WX HWHIWBUIYaTIbHOUN
MOATOTOBJICHHOCTH.

dopma opraHu3anuu yueOHbIX 3aHATUI:

- Oecenpl;

- IKCTIEPUMECHTHI,

- nabopaTopHbIe PabOTHI;

- NpaKTUYEeCKUEe PabOThI;

- VH/IMBUyaJIbHAs 3alUTa IPOEKTOB.

K ouenke pe3yibTaTHBHOCTH TpOrpaMMbl «DKCHEpUMEHTalbHas (U3UKAa B YaCTH
BOCITUTAHUS OTHOCATCS:

e [eJarormueckoe HaONoJIeHHe, B TMpoliecce KOTOpOro BHUMaHUE Iefarora
COCpPEIOTAaYMBAETCS Ha MPOSIBICHUE B ACSITEIBHOCTHU JIETEN 1IEJIEBBIX OPUEHTHUPOB
BOCIIMTAHMUS, a TAK)Ke Ha MPoOJIeMax U TPYAHOCTSAX TOCTHXKEHHUS BOCTIUTATEIbHBIX
3a1ad4;

® OIlEHKAa TBOPYECKUX M HCCIEAOBATEIBCKUX Pa0OT M MPOEKTOB C TOUKH 3PEHUS
JOCTYIKEHHSI BOCIHTATENBHBIX PE3YyAbTAaTOB, TMOCKOJBKY B HHIWBHUIYATHHBIX
paboTax, mpoeKTax OTpaKaeTcs JIMYHOCTHBIN pe3yabTaT YUeHUKA,
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® OT3BIBBI, MaTepHaibl PeQIEKCHH, KOTOPbIE MPEIOCTABISIOT BO3MOXXHOCTH IS
BBISBJIIGHUS M aHaNW3a TPOJBIKEHUS JeTell 10 BHIOPAaHHBIM IEJIEBBIM

OpUEHTHPaM.

4.4. KajieH1apHbBIH NJIaH BOCIIUTATEIbHOI padoThI

[pakTuyeckui
pe3yJbTaT u
HH(popMaLHOHHBIH
N ®opma NMPOAYKT,
oI II. Ha3Banue Mmeponpusitusi CpOKH npoBeeHus HILTIOCTPUPY IO LM
ycHnemHoe
JAOCTHUKEHHE 1eTH
coObITHS
1. BeicTynuienue ¢ B Brictynienue ¢ | @oto BBICTYIIJICHUI
Mpe3eHTAINSAMH U TPOEKTaMU | TEYEHHE | IMPE3eHTALUSIMH | 00yJaromuxcs
Ha 3aHATHAX rojaa u MUHH
MIPOEKTAMHU
2. Henens MU® (matemartuku, | Oxtsa6ps | KonkypcHas @DOTO BBICTYIJICHHI
MH(POPMATUKHN U PUBHKH) nmporpamma 00yJaronmxcst
3. [IxonpHast HAay4YHO- | MapT 3anura @DOTO BBICTYIJICHHI
npakThyeckas KOoH(epeHIHs MIPOCKTOB 00ydJaronuxcs
«Illar B Oymymiee»
4. MexpervuoHajiibHasi ~ Hay4HO- | alpesib | 3alura @DOTO BBICTYIJICHHUI
MpaKTH4ecKas KoH(epeHIus IIPOEKTOB oOyJarouxcs

«IIlar B Oymyrmiee»
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