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IHosicHuTeIbHAA 3aMMCKA

AKmyanvHocmy npozpammol

[Iporpamma uMeeT coluaibHYI0 3HAYMMOCTH JJIA Hamero obmiectBa. Poccuii-
CKOMY OOIIECTBY HY>KHBbI 00pa30BaHHbIC, HPABCTBEHHBIC, MIPEANPUUMUNBbIC JIOAH, KO-
TOpPbIE MOTYT CaMOCTOATENIbHO IPUHUMATh OTBETCTBEHHBIC PEUICHUSI B CUTYaIUsX BbI-
0opa, MpOrHO3UpPYsl UX BO3MOXKHBIE mocneAcTBus. OnHa U3 3a1a4 oOpa3oBaHUs Ha ce-
TOJIHd — BOCIHTAaHHE B PEOEHKE CAMOCTOSATENbHOM JMYyHOCTH. [laHHas mporpamma
CIOCOOCTBYET Pa3BUTHUIO Yy YUAIIUXCA CAMOCTOATEILHOTO MBIIUIEHUS, HOPMHUPYET yMe-
HUSl IPHOOpPETaTh U MPUMEHSATH, TIOMyUYEeHHbIC 3HAHUS Ha mpakTuke. Passutne u ¢op-
MUPOBAHHUE BBIINIEYKa3aHHBIX KayeCTB BO3MOXKHO Onarojaps pa3BUTUIO Hay4yHO-
N03HABATEJIILHOTO MHTEpPECAa BO BPEMS 3aHATHUH.

Kypc npennazHadyeHn yyammmcst CTapuieil MKoJbl €CTECTBEHHO-HAYYHOTO, TEXHO-
JIOTUYECKOI0 WM YHUBEPCAJIBHOTO Ipoduiael o0yyeHUs U MOXKET ObITh, Kak 00s3a-
TEJIbHBIM YYEOHBIM MPEAMETOM MO BBIOOPY YYallerocs U3 KOMIOHEHTa 00pa3oBaTeNb-
HOW OpraHM3alliy B BAPUATUBHON YacTH y4eOHOTO IUIaHa, TaK U KypCOM B paMKax BHeE-
YPOYHOM AESATENBHOCTU /WM AOMOJHUTEIbHOr0 oOpa3zoBanusa. [locodue pexomeHay-
€TCsl UICII0JIb30BaTh JIJIs1 IPOBEICHHUSI SJIEKTUBHBIX KYPCOB.

Konuenmus coBpemeHHOro 00pa3oBaHUs MOJpPa3yMEBAET, UTO YUUTEIb IEpecTa-
€T OBITb OCHOBHBIM HCTOYHHMKOM HOBBIX 3HaHUMU, a CTAHOBUTCSI OPraHU3aTOPOM I103HA-
BaTEJIbHOM AESITEIbHOCTH yYalIuXcs, K KOTOPOM MOXHO OTHECTH U MCCIIEOBATEIBCKYIO
nesaTenbHoCTb. COBPEMEHHBIE SKCIEPUMEHTANbHBIE HUCCIENOBAHMS IO XUMHH YXKe
TPYJIHO MPEJICTAaBUTh 0€3 MCIOJIb30BAaHUS HE TOJIBKO aHAJOTOBBIX, HO U HU(PPOBBIX U3-
MEpUTENbHBIX MPUOOpPoB. B denepanbHOM rocyjapcTBEHHOM 00pa30BaTEIbHOM CTaH-
napte (OI'OC) nponucano, 4TO OAHUM M3 YHUBEPCAJIBHBIX YUEOHBIX NE€HCTBUMA, MPUOO-
peTaeMbIX yYal[UMHCS, JOJKHO CTaTh YMEHHUE «IIPOBEJIEHUS OIBITOB, MPOCTHIX JKCIIE-
PUMEHTAJIBHBIX HCCIEIOBAaHUM, NPSIMBIX U KOCBEHHBIX U3MEPEHUH C UCIOJIb30BaHUEM
aHAJIOTOBBIX U LHU(POBBIX HM3MEPUTENBHBIX MpUOOpoB». st 3Toro yuurens pusnku
MOXET BOCMOJIb30BATHCSI YUeOHBIM 000PY/I0BAaHUE HOBOI'O MOKOJEHUS — IU(POBBIMU
1a00paTOpUSAMH.

B cocras uentpa «IllkonsHbiil KBantopuym» no ¢gusnke Bxonar 0a3osas (00s3a-
TeJbHAs) YacTh U JOMOJHUTENbHOE 000pynoBanue. bazoBas yacTh cOCTOUT U3 LUPPO-
BbIX JaTYUKOB M KOMILUIEKTOB COITYTCTBYIOIIKX 3JIEMEHTOB JJISi OMBITOB MO MEXaHHKE,
MOJIEKYJIIpHOU (pr3uke, dnmekTpoauHamuke u ontuke. [{ludposreie maboparopuu no du-
3UKE MPEJICTABICHBI JaTYMKAMU JUTS U3MEPEHHS U PErUCTPa\Iuy Pa3InYHbIX MMapaMeT-
poB, uHTepdelicamu cOopa AAHHBIX M MPOTPAMMHBIM OOECIIEYCHUEM, BU3YAITH3UPYIO-
MM SKCIIEpUMEHTAbHbIE JaHHbIE HA 3KkpaHe. [Ipu 3ToM 3KcnepuMeHT ocTaércs Tpa-
JTUITMOHHO HATYPHBIM, HO JAaHHBIE DKCIEPHUMEHTa 0OpadaThIBAIOTCA W BBIBOISITCS Ha
9KpaH B peaibHOM MacliTade BpeMEHHU U B pallMOHAIbHOW rpaduueckoi popMe B BUJIE
YHUCIIEHHBIX 3HAYCHUI, AUarpaMm, rpadukoB u Tabaui. OCHOBHOE BHUMAaHUE yUYaIIUXCs
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IpU 3TOM COCPENOTauMBaeTCs HE HAa COOpKE M HACTPOWKE HKCIIEPUMEHTAIbHOU yCTa-
HOBKHM, a Ha MPOEKTUPOBAHUMU PA3JIUYHBIX BAPUAHTOB IPOBEICHHS SKCIEPUMEHTA,
HAKOIUICHWH JAHHBIX, UX aHAJIW3€ U UHTEepIpeTalnu, GOpMyIUPOBKE BHIBOJOB.

C Touku 3peHHs] HAyKH, SKCIEPUMEHT — 3TO HCCIIE0OBATEIbCKUNA METO1 00yye-
HUS1, KOTOPBIA MOJHUMAET MO3HABATENbHBIN UHTEpEC Ha 00Jiee BHICOKUM YPOBEHb, YCU-
JIMBAET MOTHBALUIO CAMOCTOSITEJIbHOM AEeATENbHOCTU. MccmenoBaTebCKuii METO ] SIB-
JsieTcst ycnoBueM (OpMHUpPOBAHUS MHTEpEca, MOTPEOHOCTH B CaMOCTOSATENIbHOM, TBOP-
YECKOH JESITEIIbBHOCTH yYalIUuXCsl.

HccnenoBarenbckuil MpOLECC COCTOUT M3 HECKOJBKUX 3TAlOB: Pa3/ICJICHUE CME-
CH BEIIECTB, BBIJEICHUE MOJEKYJ ONpPENEIEHHOT0 CTPOEHUS, UX UACHTHU(UKALMS U
U3y4EHUE POJIM B METAOOIU3ME.

3aHATUS WMHTETPUPYIOT TEOPETHUYECKUE 3HAHUS, W MPAKTUYECKHE YMEHHs, U
HABBIKM YYalllUXCAd B €JIMHOM IPOIECCE ACSITENBHOCTH Y4EOHO-UCCIEI0BATEIBCKOIO
XapakTepa.

[TocoOue coaepXUT METOJUYECKHE KOMMEHTApUU [0 OpraHu3aluu 3aHsATUI
(oco0eHHOCTH, CTPYKTYpA, COAEepKaHUE, BUABI JEATEIbHOCTH, (POPMBI 3aHATUHN U T. [1.).
Ha 3aHsATHsX ydyamiuecs pa3BUBAIOT AHAJUTHUYECKHE CIIOCOOHOCTH MpPH MPOBEACHUU
MPAKTUYECKUX PabOT, YCTAaHABIMBAIOT MPUYMHHO-CIEACTBEHHBIC CBA3U MPU U3yUEHUU
METO/I0B OMOXHMMHH, Y3HAIOT O BO3MOXKHOCTAX MX MPUMEHEHUSI B MEIULMHE, MUILEBON
POMBIIIIEHHOCTH, (hapMaleBTUKE.

Ilenesas ayoumopusn

VYuamnuecs 10 u 11 knaccoB 001eo0pazoBaTebHBIX IIKOJ, KOTOPhIE 000pya0Ba-
HbI «[IIKOJbHBIMH KBAHTOPUYMAMM.

Ilenv npocpammul

O3HAKOMUTH y4yaluxcs ¢ OMOXMMHUEH KaK HAyKOW SKCIEpUMEHTAIbHOM, coyeTa-
fole B cebe OpraHuyYecKyro XUMHUIO U Ouosioruro. Takke MaHHBIA KypC MOMOXET
chopMHpPOBAaTh HABBIKM CAMOCTOSITEIbHONW pabOThl ¢ IMUGPOBBIMU JAaTYMKAMU, TIPOBE-
JIeHUsI U3MEpPEHUN U 00pabOTKM TMOJTYyYEHHBIX H3MepeHuil. Pa3BuTh Mmo3HaBaTEIbHBIN
UHTEpEC U METalpeIMETHbIE KOMIIETEHIUH OOYYarolMXcsl Yyepe3 MPaKTUYECKYIO Jiesi-
TEJLHOCTh, PACUIUPUTh, YIIAyOUTh U OOOOIIWTH 3HAHWUA O CTPOEHUU, CBOMCTBAX U
byHKUMSIX OMOMOJIEKYJ; cPOpMUPOBATh YCTOMUMBBIM MHTEpEC K MpodhecCHOHANbHOU
JeSATEIbHOCTH B 00JIACTH €CTECTBEHHBIX HAYK.



IInanupyembie pe3yabTaThl 0CBOCHHA Y4eOHOro npeamera «@u3nka» ¢ onm-
CaHHeM YHUBEPCAJIbHbIX Y4eOHBIX /IeliCTBHIl, JOCTUTaeMbIX 00y4al0IINMHUCS

JIMYHOCTHBIE Pe3yJbTaThl

JInyHOCTHBIMU pe3ysbTaTaMH HU3ydeHHsl npeameTra «Duzukay SIBISIOTCS CIEmy-
IOIINE YMECHUS:

1) oco3HaBaTh CIUHCTBO W IEJIOCTHOCTH OKPYKAIOIIET0 MHUPa, BO3MOKHOCTH €r0
M03HABAEMOCTH M OOBSICHIMOCTH Ha OCHOBE JOCTIKEHUU Hayku. [locTeneHHO BhICTpa-
MBaTh COOCTBEHHOE 1[EJIOCTHOE MUPOBO33PEHHUE:

* BbIpaOaThIBaTh CBOM COOCTBEHHBIE OTBETHI HA OCHOBHBIC JKM3HEHHBIEC BOIPOCHI,
KOTOPBIE CTABUT JINYHBIN )KU3HEHHBIN OTIBIT;

* YYUTBCS MPU3HABATh MPOTUBOPEUMBOCTh U HE3aBEPIIEHHOCTh CBOUX B3TJISIOB
Ha MUP, BO3MOXHOCTb UX U3MEHCHMUS;

* YYUTHCS MCIIOJIH30BaTh CBOM B3TJISJIBI HA MUP ISl OOBSICHEHUS Pa3IMYHBIX CH-
Tyalldi, perieHrs BO3HUKAIOIINX MPOOJIEM M U3BJICUCHHS )KU3HEHHBIX YPOKOB;

2) 0CO3HABaTh CBOM MHTEPECHI, HAXOAUTh W M3y4aTh B y4eOHHMKAX IO Pa3HbIM
MpeaMeTaM MaTepuall, UMEIOIINN OTHOIIIEHUE K CBOMM MHTepecam. VIcroiab30BaTh CBOU
WHTEPECHI JIJIsi BbIOOpAa MHAMBUIYATBLHON 00pa30BaTEebHOM TPAaECKTOPUHU, MOTECHIUAb-
HOM Oyaymieit mpodeccun U COOTBETCTBYIOIIETO MPOPHILHOTO 00pa3oBaHus;

3) mpuoOpeTaTh OIBIT YYACTHS B I€jIaX, IPUHOCSINNX MOJIb3Y JHOISIM,

4) OollcHMBATh KM3HCHHBIC CUTYallMH C TOYKH 3PCHHS 0€30MMacHOro o0pas3a »KU3HU
U COXPAHEHMS 3JI0POBBS. YUUTHCS BBIOMPATH CTHIIb IMOBEACHUS, IPUBBIYKH, 00CCIICUH -
BarolMe OE30MacHbIi 00pa3 KU3HU U COXPAHEHHE CBOETO 3I0POBbS, a TaAKKE OJM3KUX
JOEN U OKPYKAIOIINX;

5) ollCHMBATh SKOJIOTMUSCKUHA PHCK B3aWMOOTHOIICHUH YeJOBEKa M IMPHUPOJIBI.
dopMHUpPOBaTh IKOJIOTUUECKOE MBIILICHUE: YMEHUE OLICHUBATH CBOIO JIEATEIIBHOCTh U
MOCTYIKH IPYTUX JIFOJIEH C TOUKH 3PEHUSI COXPAHEHUS OKPYKAIOIIECH Cpe/Ibl.

MeTanpeaMeTHblIe pPe3yJbTATHI

MeranpenMeTHBIMU pe3yJibTaTaMu HU3ydeHHs npeamera «Duzukay sBIseTCs
dbopmupoBanue YVY/I.

PeryasituBusbie YY |

* CaMocCTOSTENIbHO OOHApYKUBaTh U (POPMYJIHPOBATH MPOOJIEMY B KIACCHOW U
WHIUBUYAIbHON yU4eOHOM 1eITeTbHOCTH.

* BeiiBurare Bepcum perieHus: mpoOiemMbl, 0CO3HaBaTh KOHEUYHBIM pe3ysbTarT,
BBIOMPATH U3 MPEJIJIOKEHHBIX CPEJICTB U UCKATh CAMOCTOSITEIHHO CPEACTBA JOCTHKEHUS
LEJH.

* CocTaBsaTh (MHIWBUIYAIBHO WU B TPYIIIE) IJIAH PEIICHUS TPOOIECMBI.

* PaGoras o npenokeHHOMY | (WMJTH) CaMOCTOSITEIFHO COCTaBICHHOMY IIJIaHy,
WCITIOJIH30BATh HAPSYy C OCHOBHBIMU CPEJCTBAMU U JIOMIOJIHUTEIBHBIC: CITPABOYHYIO JIU -
TepaTypy, pusznyeckrue mpudOpPsI, KOMITBIOTED.

* [ImannpoBaTh CBOIO MHANBUIYAIbHYIO 00pa30BaTEIIbHYIO TPACKTOPHIO.

* PaGoTath 0 CaMOCTOSATETHLHO COCTABICHHOMY IIJIaHY, CBEPSISICh C HUM U IEJIBIO
JESITEIIbHOCTH, UCTIPABIISis OIMIMOKH, MCIOJB3Ysl CaMOCTOSITENIBHO MOA0OpaHHbIE Cpej-
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CTBaA.

* CamMOCTOSITENPHO OCO3HABAaTh MPUYMHBI CBOETO yCIeXa WM HEyCclexa U Haxo-
JIUTH CIIOCOOBI BBIXOJIA U3 CUTYyaIluu HEyCIexa.

* VYMeTh OIleHHBaTh CTENEHb YCIEIIHOCTA CBOECW HMHAMBUIAYAIbHOU 0Opa3oBa-
TEJIbHOW JIEATEIIbHOCTH.

* JlaBaTh OLICHKY CBOMM JIMYHOCTHBIM KaueCTBaM M uUepTaM XapakTepa («KakoB
s»), ONPENENATh HAIIPABICHUSI CBOETO PA3BUTHS (KKAKUM S XOUYy CTaTh», «4TO MHE JIJIs
ATOT0 HAJO CACNaThy).

IMo3naBareabHbie YY |

* AHaIM3UPOBATh, CPABHUBATH, KIIACCU(DHUIIMPOBATH U 0000IATH U3YYCHHBIE TI0-
HATHSL.

* CTpouTh JIOTUYHOE PACCY’KJICHUE, BKIIOYAIOIIEE YCTAHOBICHUE TPUUYNHHO-
CJIEJICTBEHHBIX CBSA3EH.

* [IpencraBnsate nHGOPMALUIO B BUJI€ KOHCIIEKTOB, TA0JIHII, CXEM, TPa(UKOB.

* [IpeobpazoBbiBaTh HHPOPMAIIMIO U3 OJHOTO BUAA B JAPYroi U BeIOUpaATh Y100-
Hy10 115 ce0st popmy ukcanuu u npecraBieHus nHpopmaiuu.

* Mcnonb30BaTh pa3iMuHble BUJIBI UTCHUS (M3ydaroliee, IPOCMOTPOBOE, O3HAKO-
MUTEIBHOE, TIOMCKOBOE), MPUEMBI CITyIIaHUS.

» CamoMy co371aBaTh ICTOYHUKH MH(GOPMAIIMK PA3HOTO TUTIA M JUISI Pa3HBIX
ayIUTOpUI, COONTIOATh MTpaBUia UHPOPMAITMOHHON O€30MaCHOCTH.

* YMeTh HCIOJIL30BaTh KOMITBIOTCPHBIC H KOMMYHUKAIITMOHHBIC TCXHOJIOTUH KakK
HHCTPYMCHT OJIA JOCTHIKCHHUA CBOUX ueneﬁ.

* YMeTh BBIOMpATh aJIcKBaTHBIC 3a/1a4Ue MPOrpaMMHO-aIapaTHbIC CPEACTBA U
CCPBHUCHI.

Ipeamernsie YY /I

ITpu oOyueHun pusmMKe AEATEIHLHOCT, CBA3aHHAS C MPOBEACHUEM (DHU3NUECKOTO
IKCIIEPUMEHTA, OKA3bIBAETCS KOMIUICKCHOM. OHa BKIIFOYAeT B ceOsl psijl dTANoB: TUIAHU-
pOBaHMUE, MOJIETUPOBAHKE, BBIIBUKEHUE TUIOTE3, HaOMOAEeHHEe, MoA0op npubopoB U
MOCTPOCHUE YCTAHOBOK, M3MEpPEHUE, MpeACTaBICHUE U 0000IIeHne pe3ynbTaToB. Jlis
OCBOCHHMSI YKa3aHHBIX ATANOB MPUMEHSIETCS dKCIIEPUMEHTANBHBIA METO M3ydeHus (hu-
3UYECKHX SIBJIEHUU U TIPOLIECCOB.

[Tpu moarotoBke yuamuxcsi 11 kmacca k cnaue EI'D mo dusuke cinexyer chop-
MHUpPOBATh Y HUX YMEHHE pelIaTh dKCIEepUMEHTATIbHbIE 3ajauu. B mpoliecce X BbITO-
HEHUS MOYKHO MTOBTOPUTH 3HAUUTEIIbHBIN 00BEM MPOHACHHOTO Y4eOHOTO MaTepuraa.

[Tpumep sKCIEPUMEHTAILHOTO 3aJaHUS

3akpenute KENOO B IITATHBE M YCTAHOBUTE HAKJIOH XKENM0OA TakuM 00pazoM,
YTOOBI IIAPUK MPOXOAMII BCIO IITUHY kKET00a.

Hcnone3yst UMEIONINe 3HAHMSI, ONMPECIIUTE: a) YCKOPEHUE MapuKa; 0) CKOpOCTh
IapuKa B KOHIE kEnooa.

yKa)KI/ITe, KaK M3MCHAKOTCS CIICAYIOIIHNC (I)I/ISI/I‘IGCKI/IG BCJIMYUHBI IIPHU JIBUKCHUU



apuKa BBepX 1o k€Eao0y: a) CKOPOCTh; 0) YCKOpEHHE; B) MOTCHIIMAIbLHAS SHEPTHs; T)
UMITYJIBC; ) KMHETHYECKasi DHEPTHUS;, €) IMOJHAs MEXaHWYeCKash dHEPTrus B pealbHBIX
YCIIOBHSIX (C yI€TOM TPEHUS); ) TIOJTHAS MEXaHWYECKasi SHEPTHUS B UJICATHHBIX YCIOBU-
ax (0e3 yu€Ta TpeHus).

Pemenne sxcriepuMeHTANBHBIX 337129 (OPMUPYET y YUAIIUXCS CISAYIOIINE yMe-
HUSL:

¢ IIPOBOOUTDH H3.6J'IIOI[CHI/IH " OITKUCBIBATD HUX,;

¢ 3a1aBaTb BOIIPOCHI U HAXOAUTH OTBCTHI HaA HUX OIIBITHBIM HYTéM, T. €. INTAHUPO-
BaThb BBIINNOJIHCHUC HpOCTGfIH.IPIX OIIBITOB,

* TIPOBOJIUTH TPSMBIE WU3MEPECHHS MPHU MOMOIIM HAaWOO0JIEE YaCTO HCIIOIh3YyEMBIX
pUOOPOB;

* MIPEICTABIIATH PE3yIbTAThl H3MEPEHUH B BUIE TaOJHIL;

* JIeTIaTh BBIBOJIBI HA OCHOBE HAOJIIOICHHI;

* HaXOJUTh MPOCTEUIINE 3aKOHOMEPHOCTH B MPOTEKAHUHU SIBIICHUM U OCO3HAHHO
MCIIOJIB30BaTh UX B MOBCEIHEBHOM JKU3HU, COOIO/Iasi pa3yMHbIE MPaBUjla TEXHUKHU 0e3-
OMACHOCTH U MTPOTHO3UPYS MOCJIEACTBUS HEMPABUIIBHBIX I€CTBUMH.

Brinonnenue jgabopaTopHbIX padOT (PU3MYECKOTO MpPAKTUKyMa JOJHKHO OBITh
CBSI3aHO C OpPraHMU3alMeld CaMOCTOSITEJIbHOW M TBOPYECKOW AEATEIBHOCTH YYaIIUXCH.
Bo3MOXHBII BapuaHT MHAMBUyATU3AUN PaOOTHl — ATO MOAO0P HECTaHJIAPTHBIX 3a-
JTAHUH TBOPYECKOTO XapaKTepa, HApUMep MOCTAaHOBKAa HOBOM JaOOPAaTOPHOM padOThI.
OpUrMHAIBHOCTDh TAKOTO 33JaHUs 3aKJIFOYAETCSl B TOM, YTO y4YaIllMKCS MEPBBIM COBEP-
1aeT onpeeaEHHbIe JeUCTBUS MO BRIMIOJHEHUIO JIa0opaTOpHbIA padoThl. [Tpu sTOM pe-
3yJITaT €r0 3KCIEPUMEHTAIbHON JIESITEIbHOCTH MEPBOHAYAIBHO HEU3BECTEH HU €MY,
HU YUYUTEIIIO.

DaKTHYECKH 37IeCh MPOBEPSIETCS] HE CTOJIBKO 3HAHUE KAaKOro-Iubo (hru3HuecKoro
3aKOHa, SIBJICHUS WJIM MpoIlecca, CKOJIbKO CIOCOOHOCTh YYalerocsi K IOCTaHOBKE U BbI-
MOJIHEHHIO (PU3HYECKOro 3kcnepumenTa. [IpoBens ceputo HEOOXOAMMBIX U3MEPEHUN U
BBIYHCIICHU, OH OLEHWBAET MOrPEIIHOCTH M3MEPEHHUM M, €CIIM OHU HEJOMYCTHMO Be-
JIMKH, HAXOJUT OCHOBHBIE UICTOYHUKH OLIMOOK U MPOOYET UX YCTPAHUTh.

JpyruM ydammmcs Kjiacca MOYKHO IPEMJIOKUTh MHIMBUAYAJIBHBIC 3aJaHUSA UC-
CJIEIOBATEIBCKOIO XapakTepa, B XOZE BBINOJHEHHMS KOTOPBIX OHHU II0Jy4aT BO3MOXK-
HOCTb OTKpPBITh HOBbIE, HEU3BECTHbIC 3aKOHOMEPHOCTH WM J1a’K€ CO3/1aTh U300pETEHHE.
CaMOoCTOSITENIbHOE OTKPBITUE U3BECTHOTO B (PU3HMKE 3aKOHA WM «M300pETEHUE» CIOCO-
0a u3MepeHus: pU3NYECKON BETUUHMHBI ABJISETCS OOBEKTUBHBIM J10KA3aTEILCTBOM CIIO-
COOHOCTH y4yalIuxcsi K CaMOCTOSITEJIbHOMY TBOpYeCTBY. B pesynbTaTe Takol nesTenb-
HOCTH Y HUX (DOpMUPYETCS YBEPEHHOCTh B CBOMX MHTEJUIEKTYaJIbHBIX CIIOCOOHOCTSIX.

B nporiecce s3kciepuMeHTaIbHOTO UCCIe0BaHus (PU3UUYECKUX SIBJICHUM (IIpoliec-
COB) U 0000IIEHUS MTOJTyYEHHBIX PE3YJIbTATOB yUallHecs JOJIKHbI HAyYUThCS:

* YCTaHABJIUBATh (PYHKIIMOHAIBHYIO CBS3b U B3aUMO3aBUCUMOCTh SIBICHUM (IIpo-
1IECCOB);

* MOJICJIMPOBATH SIBJICHUS (IIPOIIECCHI);



* BBIJIBUIaTh T'UIIOTE3bl, DKCIIEPUMEHTAIBHO IIPOBEPITh UX U UHTEPIPETUPOBATH
IIOJIyYEHHBIE PE3YIIbTATHI;

¢ U3y4arTb (1)I/IBI/III€CKHC 3aKOHBI U TCOPHUH, YCTAHABIIMBATH I'PAHUIIBI UX IIPUMCHU-
MOCTH.

KommynukatuBabie VY /]

* OtcramBas CBOIO TOYKY 3pEHHUS, MPUBOIUTH apryMEHTHI U MOATBEPKAATh UX
dakramu.

* YMeTh B JUCKYCCUHU BBIIBUTATh KOHTPAPTYMEHTHI, NepedpasupoBaTh CBOIO
MBICJIb (BIaJCHUE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH ).

* YUUTBCA KPUTHUYHO OTHOCHUTBCSA K CBOEMY MHEHMIO, YMETh IPU3HABATH OILIK-
OOYHOCTH CBOETO MHEHHS M €T0 KOPPEKTHPOBATb.

* Paznuyarh B NMCbMEHHOM U YCTHOW peur MHEHHUE (TOUKY 3pEHUs), 10Ka3aTeb-
CTBa (apryMeHTsl, ()aKkThl), TUIIOTE3bI, AKCUOMBI, TEOPHH.

* YMeTh B3IIIHYTh Ha CUTyalluio € WHOM IMO3NIKN 1 10roBapuBaThCia C JIKOJAbMH,
IMPUACPIKUBAIOIMIUXCA HHBIX TOUCK 3PCHHA.

[IpenMeTHbIE pe3yabTaThI
BrinmyckHUK Hay4duTCs:

* IEMOHCTPUPOBATH Ha MpUMEpax pojb U MecTO (Ppu3uku B (HOPMUPOBAHUU CO-
BPEMEHHOMN Hay4YHON KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKHU U TEXHOJIOTHUH,
B [IPAKTUYECKOU JIEATEIbHOCTH JIFOCH;

* JEMOHCTPUPOBATh Ha MPUMEpaxX B3aMMOCBSI3b MEXAY (DU3UKONW W APYTUMH
€CTECTBCHHBIMU HAYKaMH;

¢ YCTaHAaBJIMBATh B3aMMOCBA3b CCTCCTBCHHO-HAY4YHBIX SIBJICHUM U IIPUMCHATDb OC-
HOBHBIC (1)I/IBI/IIIGCKI/IC MOACIN OJI UX OIIMCAaHUA U O6’b$ICHCHI/I$I;

* UCMOJIb30BaTh MH(MOpMAIUI0 (PU3NUECKOTO COJEPKAHMS TP pElIeHUU y4eo-
HBIX, MPAKTHYECKUX, MPOCKTHBIX M UCCICIOBATEILCKUX 3a7a4, HHTETPUPYS HHPpOpMa-
ITUI0 U3 PA3INYHBIX UCTOYHUKOB M KPUTHUECKH €€ OICHUBAS,

* pa3nuYaTh U YMETh MCIOJb30BaTh B yUEOHO-HCCIICIOBATEIHCKON MeATeTLHOCTH
METO/Ibl HAYYHOTO MO3HaHUs (HAOIO/IeHNEe, ONMCaHne, U3MEPEHHE, SKCIIEPUMEHT, BbI-
JIBIDKEHUE THUIOTE3bl, MOJCIUPOBAHUE U JIp.) U (HOPMBI HAYYHOTO TMO3HAHUS ((DAKTHI,
3aKOHBI, TEOPUH), IEMOHCTPHUPYS HA IPUMEPAX X POJIb U MECTO B HAYYHOM ITO3HAHHH,

* IPOBOJUTH TMIPSIMbIE M KOCBEHHBIC M3MEHEHUs (PM3UYECKUX BEIIUYWH, BHIOMpAS
U3MEpUTENbHBIC TPHOOPHI ¢ YIETOM HEOOXOIMMON TOYHOCTH U3MEPEHHM, TUIAHUPOBATH
XOJ W3MEPEHUM, MOJIy4yaTh 3HAUYECHUE HU3MEPSIEMOW BEJIMYMHBI U OLIEHUBATH OTHOCH-
TEJBHYIO MIOTPEITHOCTH 0 3aJaHHBIM (popMyIiaMm;

* MPOBOJUTH HCCIIECAOBAHUS 3aBUCUMOCTEH MEXIy (PU3NUECKUMH BEIUYMHAMMU:
IIPOBOJNUTH U3MEPEHUS U OIPEIECIIITH HA OCHOBE UCCIIEAOBAHUS 3HAUCHUE I1apaMeTPOB,
XapaKTEepU3YIOIINUX JaHHYK 3aBUCUMOCTh MEXy BEJIWYMHAMU, U JI€JIaTh BBIBOJ C y4€-
TOM IOTPELIHOCTH U3MEPEHUM;

¢ HCIIOJB30BATH AJIA OIMMCAHUA XapaKTCpa IPOTCKAHUA (bl/ISI/I‘lCCKI/IX mpouecccoB
(I)I/IBI/I‘-ICCKI/IG BCJIIMYMHBI U ICMOHCTPUPOBATH B3ANMOCBA3b MCKIY HUMU;
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* HCIIOJIb30BATh Ul OMMCAHUS XapakTepa MpOTEeKaHWs (PU3MYECKUX IPOLECCOB
duznyecKkre 3aKOHbI ¢ YYETOM IPaHUIl UX TPUMEHUMOCTH;

* pemaTh KaueCTBEHHBIC 3a7aud (B TOM YHCIIC M MEKIPEAMETHOTO XapaKTepa):
UCTIONB3YS MOJENH, GU3NYECKUE BEIIMYUHBI U 3aKOHBI, BBICTPAWBATh JIOTUYECKH BEp-
HYIO IIETIOYKY OOBSICHEHHS (JJOKa3aTeIbCTBA) MPEIJIOKEHHOTO B 3ajade Ipoiiecca (sIB-
JIeHUs);

* pemaTh pacu€THBIC 3a7auu C SIBHO 33JJaHHOW (PM3NYECKON MOJIENbIO: HA OCHOBE
aHalli3a YCJIOBHS 3a7aud BBIACIATH (PU3UUECKYIO MOJIENb, HAXOIUTh (DU3HMUECKHUE BEIU-
YUHBI U 3aKOHBI, HEOOXOIUMBbIE U IOCTATOYHBIE IS €€ PelIeHHs], POBOIUTh PACUETHI U
IIPOBEPSATH MOJTYYECHHBIN PE3YyJIbTAT;

¢ YUUTBIBATHb I'PaHUIbI IMIPUMCHCHUA H3YUCHHBIX (1)I/ISI/I‘I€CKI/IX MO,Z[CJIeﬁ IIpu pe-
M ECHUHU CI)I/IBI/I‘IGCKI/IX N MCKIIPCAMCTHBIX 3a7a4;

* WCII0JIb30BaTh MH(GOPMALIMIO U MPUMEHATH 3HAHUS O MpUHIUIAX pabOThl U OC-
HOBHBIX XapaKTEpPUCTUKAX H3YYECHHBIX MAIIUH, NPUOOPOB M JAPYTUX TEXHUYECKUX
YCTPOMCTB I PELIEHUS MPAKTUUECKUX, YUEOHO-UCCIEI0BATEIbCKUX U MPOEKTHBIX 3a-
nad;

* UCMOJb30BaTh 3HAHUA O (PU3MUECKUX OOBEKTaX M MpOoIEeccax B MOBCETHEBHOU
KU3HH JUJIs o0ecrieueHus: 0€301acHOCTH MpU OOpalleHnH ¢ MPUOOpaMu U TEXHUYECKH -
MU YCTPOMCTBAMH, JUIsl COXPAHEHUS 30POBbSI U COONIOAEHUS HOPM 3KOJOTMYECKOTro
IIOBEJICHUS B OKPYKAIOILIEH Cpeie, I IPUHATUS PENIEHUN B IIOBCEAHEBHOW KU3HU.

BBIHYCKHI/IK IMOJYYHUT BO3MOKHOCTb HAYUUTBCA:

* IOHUMATh U OOBSACHATH IEJIOCTHOCTh (PU3UUECKON TEOPUHU, pa3InyaTh TPaAHUIIbI
e€ MPUMEHUMOCTH U MECTO B PAAY APYTUX (PU3NUECKUX TEOPUH;

* BIQJCTh MPUEMAMU TOCTPOCHUSI TEOPETUUYECKHUX JI0KA3aTENIbCTB MPOTEKAHUS
(bu3nYecKUX SBJICHUN 1 MPOIIECCOB HA OCHOBE MOJYYEHHBIX TEOPETUUECKUX BBHIBOJIOB U
JI0KA3aTeIbCTB;

* XapakTepU30BaTh CUCTEMHYIO CBSI3b MEXAY OCHOBOIIOJAraroIUMH HAyYHBIMH
MOHATUSMU: TPOCTPAHCTBO, BpEMsi, MaTepus (BELIECTBO, MOJIE), ABUKEHUE, CUJIa, SHEP-
THS;

M

* BBIJIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIOJIATal0IINX 3aKOHOB;

* CaMOCTOSITEILHO TUIAHUPOBATh U IPOBOJIUTH (PU3NUECKUE IKCTIEPUMEHTHI;

* XapaKTepH30BaTh TJIOOATBHBIE MPOOJIEMBI, CTOAIIME TEPE]] YEeITOBEYECTBOM:

DHEPIeTUYCCKHE, CHIPhEBBIC, IKOJIOTHUSCKUE, — U POJIb (PM3UKH B PEHICHUH ITUX IPO-
oaeMm;

* peniaTh NPaKTUKO-OPUEHTUPOBAHHBIE KAUYECTBEHHbIE U PacUETHbIE (PU3UYECKHE
3ajau ¢ BBIOOPOM (PM3HUYECKON MOJENH, UCIIONIBb3Ysl HECKOJBKO (PU3MUECKUX 3aKOHOB
win (HopmyJsl, CBS3BIBAIOIIMX HM3BECTHbIE (PU3UYECKHE BEITUYUHBI, B KOHTEKCTE MEX-
IIPEIMETHBIX CBSI3EH;

* OOBSACHATH MPUHLHUIBI PAOOTHl U XaPAKTEPUCTUKHU M3YUYECHHBIX MAIIUH, NpUdo-
POB ¥ TEXHUYECKHUX YCTPOUCTB;

* OOBACHSTH YCIOBUS MPUMEHEHHS (PU3UUECKUX MOJIeNIel Mpu penieHnu pusnye-
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CKUX 3aJlay, HaXOJUTh aJCKBATHYIO MPEJIOKEHHOHN 3a1aye (GU3MUECKyI0 MOJEIb, pa3-
pemarh mpo0aeMy Kak Ha OCHOBE MMEIONIUXCS 3HAHWHM, TaK M MPHU IMOMOIIH METOJIOB
OLICHKH.

Conep:xanue Kypca
10 KJIACC

Paznen 1. MEXAHHUKA (26 4)

Kakoe nBuxeHue Ha3bIBaeTCSd paBHOYCKOpPEHHbIM? Kak M3MEHSETCs CKOPOCTh MPSMO-
JUHEHHOTO paBHOYCKOPEHHOTO ABIKEeHHSA? Kak mpencrtaButh rpadudecKkd paBHOYCKO-
pEHHOE MPSAMOJUHEHHOE ABWXKEHHE? JlefCTBUEM KakuMX CHJI OOBSCHSAETCA XapakTep
JIBUKEHHS MOJBEIICHHOTO HAa HUTH mapuka? OT 4ero 3aBUCUT €ro LHEHTPOCTPEMHUTEIb-
Hoe yckopenue? KakoBa mpupoaa cui TpeHusi? Kakue CyiiecTByrOT criocoObl YMEHb-
HICHUS U yBelndeHusl TpeHus? Kakue BUIbl TpeHUs BaM U3BECTHBI? OT KaKMX BEJIWYWH
3aBUCST pPa3IM4YHbIC BUJBI CHII TpeHUsA? UTO Takoe MMITYJIbC Tejla U UMITYJIbC CUiIbI? B
YéM pa3Iuyue BHEUIHUX U BHYTPEHHMX CHJI, JICHCTBYIOIIUX B cucteme Ten? B uém 3a-
KJIFOYAETCS 3aKOH COXpaHeHUs1 uMityjibca? Kak mMpuUMEHHUTH €ro JJisl ONMCaHus PEaKTUB-
HOTO JBHMKCHUS?

Paznen 2. MOJIEKYJIAPHASI ®U3UKA. TEPMOJAUHAMMUKA (17 u)

Kakue mapameTrpsl OonuChIBalOT COCTOSTHUE UACATBHOrO ra3a? YTo Takoe yHUBEpCaabHAs
ra3zoBas noctositnHaa? Kak 3anuceiBaerca ypaBHenue Menneneesa — Kunaitnepona? Uto
TaKoe ra3oBble 3aKoHbI? Kakoil mporiecc Ha3bIBAeTCS: a) U30TEPMHUUECKUM; 0) U30XO0P-
HbIM; B) n300apHbM? Kak mpoBepuTh Ha OIBITE BhIMOJHEHUE 3akoHa I'eit-Jlroccaka?
Kakoii map Ha3bIBalOT HachlllleHHBIM? UTO Takoe quHamuyeckoe paBHoBecue? IIpu ka-
KHX YCJIOBHUSIX BO3MOKEH Tpoliecc kunenusi? Uto Takoe abCoOTHAS U OTHOCUTEIbHAS
BIaXHOCTh Bo3ayxa? Kak paboraer nmcuxpomerp? Uto m3yudaer tepmoannamuika? Uto
TaKoe BHYTPEHHsIS SHeprus tena? Yem onpenenseTcss BHyTPEHHS SHEPTUS UIEATbHOTO
raza? Yro noHUMarOT noJ paboTol B TEPMOAUHAMUKE?

Paspea 3. DJIEKTPOJUHAMUKA (25 u)

Uto Ha3bIBaIOT BOJIBT-aMIIEPHOM XAPAaKTEPUCTUKOW MPOBOAHMKA? UTO Takoe 3JIEKTpHU-
yeckoe conporuBieHre? OT KaKuX BEJIMYUH OHO 3aBUCUT? UTo yTBepkaaeT 3akoH Oma
ISl ydactka nenu? Kak Ha ombITe MPOBEPUTh OCHOBHBIE 3aKOHOMEPHOCTH MOCIIEI0Ba-
TEJIHLHOTO W TAPAUICTHBHOTO COSAMHEHUSI PE3UCTOPOB M CIIPABEUTMBOCTh (HOpMYI s
pacuéra SKBUBAJIEHTHOTO COMpOTUBIeHUsA? UTo Takoe paboTa AJIEKTPUUECKOTo TOKa?
Kak paccuntarh MOIIHOCTb TOKA?

Uto ytBepxknaer 3akoH J[xoyns — Jlenna? Kak Ha mpakThke OonpenesuTh 3HAYEHUE
O/JIC ucrounuka Toka? MOXHO JIM KOCBEHHBIMU HU3MEPECHUSIMHU OINPEICIUTh 3HAUYCHHE
BHYTPEHHETO COMPOTUBJICHUSI UCTOYHHKA TOKa?



11 KITACC

Paznen 1. 9JIEKTPOJIUHAMMUKA (20 u)

Kak 00BsiICHUTH B3aMOIECTBHE MMPOBOIHUKOB ¢ TOKOM? UTO Takoe MarHuTHOE moJie?
KaxoBsl ero xapakrepuctuku? Yto takoe MaruuTHas uHAyKIuA? [Ipu kakux yclioBUsIX
B 3AMKHYTOM MPOBOJHUKE BOZHUKAET MHAYKIIMOHHBIN TOK?

Pa3nea 2. KOJIEBAHUSA U BOJIHBI (20 u)

UYro Ha3pIBalOT MeXaHUUYEeCKUMHU KoseOaHusmMu? Kakue Buabl kosebanuil opiBarot? Ka-
KOBBI YCIIOBHsI MX BO3HUKHOBEeHM:? UTo Takoe MaaTHUK? Kak onumcaTe nBH)KEHHE Ma-
TeMaTH4ecKoro masTHuka? Kak onpenenuth BEIMYUMHY YCKOPEHHMsS] CBOOOJHOTrO maje-
HUS NPU MOMOLIM HUTSHOIO MasTHUKA? UTO HA3bIBAIOT MEPEMEHHBIM 3JIEKTPUYECKUM
TOKOM M KaKOBBI YCIIOBHSI €70 CYLIECTBOBAHHUSA?

Kak maremarnuecku omnucath BBIHYKICHHBIE AJIEKTpUUeckue Kosebanuss? Urto Takoe
aKTHUBHOE conpoTuBieHue nenu? Kak onpenennts 3HaYCHUS CHUJIbI TOKA, HAPSDKEHUS U
MOITHOCTH B LIETIH NIEPEMEHHOTO TOKAa? KaKoBBI yCI0BHsS BO3ZHHUKHOBEHHS PE30HAHCA B
AIEKTPUYECKOM KoJieOaTeabHOM KOHType? KakuM 00pa3oM sIBIEHHE 3JIEKTPUYECKOTO
PE30HaHCa UCTIOJIb3YETCA?

Kakue maremaTH4ecKue ypaBHEHUs OIMCHIBAIOT BBIHY)KJICHHBIE JIEKTPUUYECKHUE KOJIE-
O0anus? Kakumu npemmyiiectBaMu 00J1aJa€T MEPEMEHHBIN TOK B CPaBHEHUH C MOCTO-
AHHBIM? Kak mpoMCcXOauT reHepHpOBaHHE NMEPEMEHHOTO AJIEKTPUYECKOro toka? Jlns
4yero npeaHasHadeHsl TpanchopmaTopbl? B uém 3akiirogaeTcst IPUHIIUAI UX JEHCTBUS?

Pa3nen 3. OIITUKA (16 u)

Kak ompenenuts ONBITHBIM MYTEM BEJIWYMHY OTHOCUTEIIBHOTO MOKA3aTENs MPEIoMIIe-
HUs crekia? Kak onpenenuTh ONBITHBIM MyTEM BEJIMYUHBI ONTHYECKOW CHIIBI JIMH3bI?
Kakue cyiiecTByroT METOIbI onpeaeieHus] (POKYCHOTO PaCCTOSHUS COOMparoen JTuH-
3517

Y4eOHO-TeMaTHYeCKoe MVIAHNPOBAHNE

10 kiacce
Ne | Ha3Banue TeMbl KonngecTBo
JacoB
1. | Paznen 1. MEXAHUKA 26
2. | Pazmen 2. MOJIEKVYJIAPHAA ®U3UKA. TEPMOJINHAMUKA 17
3. | Pazmen 3. DJIEKTPOJMHAMHUKA 25
Bcero 68
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11 kaacc

Ne i/ | Ha3Banue teMbl KonnuectBo
4acoB
1. Paznen 1. OJIEKTPOJMUHAMUKA 20
2. Pasznen 2. KOJIEBAHUS Y BOJIHBI 20
3. Paznen 3. OIITUKA 16
8. Paznen 4 [IOBTOPEHUE 8
Bcero 64

DopMbI KOHTPOJISA
B nocobuu npeaiaratorcs NpUMEpHbIE BAPUAHTHI KOHTPOJIBHBIX padoT K KypcaM (husu-
ku 10 u 11 kmaccos, pa3paborannsie B popmare EI'D u B kinaccuueckom ¢popmare v uc-
M0JIb3yEeMbI€ aBTOPaMU MpU 00y4YeHUH ydamuxcs. Kakaplil yauTenb MOKET BOCIIONb30-
BaTbCsl BAPUAHTAMHU, B3SITBIMHU U3 JPYTUX MOCOOUN MM COCTABIECHHBIMU CAMHM YYHTE-
JEM.

KonrpouabHasi padora no reme «3aKoHbI IOCTOSIHHOTO TOKa» B popmate EI'D
(10 kmacc)

Bapuanrt 1
1. Ha pucyHke n300paxeéH rpaduk 3aBUCUMOCTH CHJIbI TOKA B IPOBOJAHUKE OT
HaIpsHKEHUS. MeXAy ero Konuamu. Onpeaennure, 4eMy paBHO CONPOTUBIIEHUE

MIPOBOJIHUKA.
I, MA A
6
4
27
0 2 4 U, B

I'paduk 3aBUCMMOCTH CHJIBI TOKA B POBOAHMKE OT HANIPSIZKEHUS MEKIY €ero KOH-
HaMHu

OTtBeT: Om.

2. Ha pucyHke 2 npuBejieHa cxeMa dJISKTPUUECKOM 1IEMH, COCTOSIIAas U3 UCTOUYHUKA
TOKa, IByX PE3UCTOPOB U JBYX UJCATbHBIX BOJbTMETPOB. [lokazaHue nepBoro BoJbT-
Metpa coctapiigeT 100 B. Onpenenure nokazaHue BTOPOrO BOJBTMETPA.
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2 Om 8 Om

),

CxeMa 3JIeKTPHUYEeCKOM Lenu

OtserT: B.

3. B cxeme anekTpruyeckon 1emnu, n300paxk€HHON Ha PUCYHKE 3, UJleaIbHbIN BOJIBT-
MeTp nokasbiBaeT HanpsbkeHue U = 2 B. BHyTpeHHee conpoTHUBIIEHHE HCTOYHUKA TOKA
I =1 Owm, conpotusieHus peauctopoB R1 =2 Om u R2 =2 Owm. Onpenenute I/IC uc-
TOYHHKA.

S R,
R

CxeMa 3JIeKTPHUYECKOH Henu

OrtBeT: B.

4. ConpOoTHUBIIEHUE KAXIOTO PE3UCTOPa B AJIECKTPUUECKOM 1IEMHU, CXeMa KOTOPO Mmo-
Ka3aHa Ha pucyHke 4, paBHo 100 Om. Y4acTok MOAKIIIOUEH K UCTOYHUKY MTOCTOSTHHOTO
HanpsbkeHus BeiBogamu A u B. Hanpspkenne Ha pesuctope R4 pasuo 12 B. Uemy paBHO
Hanpsbkenne UAB mexay BhIBOJAaMU Lenu?

R R»

A B

Ry Ry R:«

Cxema 3JIEeKTPHYECKOM Lenu

OTtBeT: B.

5. Ha pucynke 5 mpeacTtaBieHa BoJbTaMIEpHAs XapaKTepucTuka pesucropa. Kakoe
KOJIMYECTBO TEIUIOTHI BhIAETUTCA 3a 10 ¢ Ha 3TOM pe3ucTope, €Cau €ro MOAKIIOUNTH K
HMCTOYHUKY HamnpspkeHus 2 B?
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u"

BoJsibTamnepHasi XapaKTepUCTHKA Pe3UCTOPa

OtBer: JIx.

6. Pesucrop conporusienuemM 2 OM NOAKIIOYEH K HCTOYHUKY TOCTOSTHHOTO HaIpsi-
*eHus. [lapaiienbHO ATOMY pe3ucTOpy MOAKIIOUIINA IPYTOM PESUCTOP COMMPOTUBIICHU-
eM 4 OM. Bo CcKk0JIBKO pa3 Ipu 3TOM U3MEHWJIACh MOITHOCTD, BBIAEIISIONIASICS HA y4acT-
K€ LIETIH, KOTOPBIA COCTOUT U3 PE3UCTOPOB?

OTtBeT:

7. Kak u3MeHsTCS MoKa3aHus BOJTMETpA U amriepMmeTpa (puc. 6), eciau Touku a u b
COEJIMHUTDH MTPOBOTHUKOM, COMIPOTUBIIEHNE KOTOPOTO PaBHO HYIIO?

®

Cxema 3j1IeKTpUYECKOM enu

JII1s KK IOM BEJIMYHUHBI ONPEACIUTE COOTBETCTBYIOIIUM XapaKTep N3MECHEHUS:
1) yBenuuurcs
2) YMEHBIIUTCSI
3) He UBMEHHUTCS

3anummre B TaOUITy BEIOpAaHHBIE ITUGPHI TS KaXA0W (PU3NIECKON BEITMYNHEI.
[{udpe! B 0OTBETE MOTYT TOBTOPSTHCS.

Cua Toka | Hanpsoxenue U

8. K ncrounuky Toka nojacoeAMHEH pe3uctop conportusieHreM R. Kak nsmensrcs
O/IC, HanpsikeHre Ha KJIeMMax UCTOYHUKA Toka UBHEIIH U HaNpsiXKEHUE BHYTPU HC-
TOYHHMKA TOKa UBHYTp, €CIU MOCIEA0BATENBHO K PE3UCTOPY CONMPOTUBIEHNEM R BKIIIO-
YUTh €MIE OJIMH TAKOM K€ Pe3ucTop?

JIs KaXK0M BEIMUYMHBI ONPEACIIUTE COOTBETCTBYIOIUN XapaKTep U3MEHEHUS:

1) yBenuuurtcs
2) YMEHBIIUTCS
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3) He UBMEHHTCS

3anuiuTe B TaOIUILy BEIOpaHHBIC HUGPHI A KaXKA0H GU3NUYECKON BETUUHHBI.
[{udpsl B 0TBETE MOTYT MOBTOPSITHCSI.

D/C Hanpsixkenue Usnewn Hanpsxenue Usnymp

9. Pe3ucropbl moouepénHo MOAKIIOYAIOT K UCTOYHUKY OCTOSTHHOTO Toka. Corpo-
TUBJICHUS PE3UCTOPOB PAaBHBI COOTBETCTBEHHO 3 1 12 OM. MonHOCTh TOKA B pE3UCTO-
pax oguHaKkoBa. YeMy paBHO BHYTPEHHEE CONPOTUBIEHUE UCTOYHUKA TOKA?

Ortser: Owm.

10. Ilpu mpoBeaeHnH T1aOOPaTOPHOIN padOTHI yUaIIUKCS cOOpall AIEKTPUUECKYIO LIETIh
1o cxeme, n300paxx€HHou Ha pucynke 7. Conportuienus pe3uctopoB R1 u R2 paBHbI
20 u 150 Om cootBeTcTBeHHO. ConpoTUBIEHUE BOIbTMETpa paBHO 10 kOM, a ammnep-
merpa — 0,4 Om. DJIC ucrounuka pasHa 36 B, ero BHyTpeHHEE COITPOTUBIIEHUE CO-
ctaBysieT 1 Om.

— R, 1 R F-]\
_,/_x‘f”/“\\" .y A N
==8. r T 0'\2\ ('):4’,/

CxeMa 3JIeKTpHYEeCKOH HeNu, COOPAHHON y4aMMCsl

Ha pucynke n300pakeHbl MKaJlbl IpUOOPOB € MOKAa3aHUSAMHU, KOTOPBIE MOTY4YnI yya-
muiics. MicpaBHbl 11 prOOPHI WK K€ KaKOW-TO U3 HUX JTaéT HEBEPHBIE MOKA3aHUs?

11. Pesucropsl conpotuBneHusmMu 100 u 200 Om coequHnIN mapauieabHo U MO -
KJIFOUWJIM K HUM TOCTIE0BATENbHO elé 0uH pe3uctop conpotusiienrnem 50 Owm. Ilo-
JYYUBIIYIOCS LIETIOYKY PE3UCTOPOB MPUCOSTUHIIN K OaTtaperike. Hapucyiite cxemy
JTAHHOM JIEKTPUYECKOM 11enH. B kakom u3 pe3ucTopoB BhIAEISIETCS O0IbIIE BCETO KO-
JIMYECTBA TEIUIOTHI? BO CKOJIBKO pa3 pa3ianyaroTcs TEMIOBbIE MOIIHOCTH B PE3UCTOPAX
conporusieHussMHA 50 u 200 Om?

OTBeT:

OTBETHI:

1 2 3 4 5 6 7 8 9
2 80 5 36 80 15 33 312 6

Kpurepuu ounenuBanus:
3amanusg Ne 1—6 onenmBarorcs B 1 6amn, 3aganus Ne 7—9 — B 2 6aiia, a 3a1anus
Ne 10, 11 — B 3 Gaa.
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Hroro 3a padoty: 18 6amios.

Onenka

«2»

«3»

«4»

«5»

Juanazon Oa-
JIOH

0-7

8-11

12-15

16-18
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