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IHosicHuTEeIbHAA 3aIHCKA

AKmyanvHocms npozpammot

[Iporpamma MMeeT COIMaIbHYIO 3HAYMMOCTbH JJIs Hamiero oodimiectBa. Poccuii-
CKOMY OOIIECTBY HY>XKHbI 00pa30BaHHbIC, HDABCTBEHHbBIE, TIPEAIPUUMUYUBBIE JIIO/IU, KO-
TOpPbIE MOTYT CAMOCTOSITENIbHO MPUHUMATh OTBETCTBEHHBIC PEUICHUS B CUTYallUsX BBI-
0opa, IPOrHO3UPYS WX BO3MOXKHBIE mocheAcTBUA. OqHa U3 3a1a9 00pa3oBaHUS Ha Ce-
rOJHS — BOCIIUTaHHE B PEOEHKE CaMOCTOATEIbHOM JHWYHOCTU. JlaHHas mporpamma
CHOCOOCTBYET Pa3BUTHUIO Y YUAIIMXCSA CAMOCTOATEIHLHOTO MBIIIIEHUS, (POpMUPYET yMe-
HUSl IPpUOOpeTaTh U MPUMEHSTh, MOJIyYeHHbIC 3HAHUS Ha MpakTuke. Pa3Butue u Qop-
MHUPOBAHHUE BBIIICYKA3aHHBIX KAadeCTB BO3MOXKHO OJjilarojiapsi pa3BUTHIO HAy4HO-
M03HABATEJIBHOTO UHTEpPECA BO BPEMS 3aHATHUH.

Kypc npenna3znadeH yqamuMcs cTapiield mKOJIbl €CTeCTBEHHO-HAyYHOTO, TEXHO-
JIOTUYECKOTO WJIM YHUBEPCAIBHOTO Npoduiieil 00ydeHuss U MOXET ObITh, Kak 00s3a-
TEJIbHBIM YYEOHBIM MPEAMETOM IO BBIOOPY yYalllerocs W3 KOMIIOHEHTAa 00pa30BaTeNlb-
HOW OpTraHW3alliy B BAPUATUBHON YacTH y4eOHOTO IUTaHa, TaK U KypCOM B paMKax BHe-
YPOUHOH AESITENbHOCTH W/WIU JONOJIHUTEIBHOTO oOpa3oBanus. [locoOue pexomeHny-
€TCsI UCTIOJIb30BaTh JUIsl IPOBEICHUS AIEKTUBHBIX KYpPCOB.

Konnenmus coBpeMeHHOro oOpa3oBaHUsl OAPAa3yMEBAET, UTO YUUTENb IepecTa-
€T OBITb OCHOBHBIM MCTOYHHWKOM HOBBIX 3HAHWH, a CTAHOBHUTCS OPTaHU3aTOPOM IO3HA-
BaTEIbHOMN JACSITEIFHOCTH yUAIINXCs, K KOTOPO MOKHO OTHECTH M UCCIIEI0BATEIBCKYIO
nesTenbHOCTh. COBPEMEHHBIE OSKCIEPUMEHTAIBHBIE HCCIEIOBAHUS MO0 XHMHH YXKe
TPYJIHO TIPECTaBUThH 0€3 MCIOJIb30BaHUS HE TOJBKO aHAJIOTOBBIX, HO U IMU(PPOBBIX H3-
MepUTENbHBIX MprOopoB. B denepanbHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM CTaH-
napte (PI'OC) nponucano, 4TO OJTHUM U3 YHUBEPCAIBHBIX YUYEOHBIX NEHCTBUMN, TPUOO-
peTaeMbIX yYallUMUCS, JOJKHO CTaTh YMEHHUE «IIPOBEICHUS OINBITOB, MPOCTHIX JKCIIE-
PUMEHTAJIBHBIX HCCIIEI0BAaHUM, NPSIMBIX M KOCBEHHBIX U3MEPEHUHN C HCIIOIb30BAaHUEM
aHAJIOTOBBIX U IHU(POBBIX W3MEPUTENIBHBIX MPUOOPOB». Jis 3TOTO yuuTenb (U3NKH
MOYET BOCIOJIb30BATHCSI YUeOHBIM 000PY0BaHHE HOBOTO MOKOJICHUS — HU(PPOBBIMU
1a00paTOPUAMH.

B cocras nientpa «lllkonpabiii KBanTopuym» mo ¢usmke BXoasaT 6azoas (00s13a-
TeJbHAs) 4YacTh W JOMOJHUTENIbHOE 000pyaoBaHue. ba3oBas yacTb cOCTOUT U3 LUPPO-
BbIX JJATYUKOB M KOMILUIEKTOB COIYTCTBYIOIIMX 3JIEMEHTOB JJIsl ONBITOB MO MEXaHMKE,
MOJICKYJIIpHOU (pu3nke, anekTpoauHamuke u onrtuke. [{udposeie nabopaTopuu no ¢u-
3WKE MPEJCTABIICHBI TaTYMKAMU JIJIST M3MEPEHHSI U PEerucTpa\lluy pa3iIMUHBIX IMapaMer-
poB, uHrepdericamu cOopa NaHHBIX U MPOrPAMMHBIM 00ECTeUeHUEM, BU3YaTU3UPYIO-
MM JKCTIEpUMEHTANbHBIE JaHHbIE Ha 3KkpaHe. [Ipu 3ToM sKcrepuMeHT ocTaéTcs Tpa-
IUIMOHHO HATYPHBIM, HO JIaHHBIE 3KCIEpHUMEHTa 00pabaThIBAlOTCS U BBIBOAATCS Ha
9KpaH B peaJlbHOM MaciiTade BpeMEHHU U B pallMOHAIBHON Tpaduueckoil popme B BUIE

YHCIIEHHBIX 3HAYCHU, AuarpamMm, rpaduxkos u Tadnui. OCHOBHOE BHUMaHUE yYaIIUXCs
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IpU 3TOM COCPEIOTauMBaETCA HE HAa COOpKE M HACTPOMKE HKCIEPUMEHTAJIbHOU yCTa-
HOBKHM, @ Ha MPOEKTUPOBAHWUU PA3JIMYHBIX BAPUAHTOB NPOBEACHUS SKCIEPUMEHTA,
HAKOIUICHUH JaHHBIX, UX aHAJIN3€ U MHTepIpeTanuu, GOpMyITUpOBKE BHIBOJIOB.

C TOUYKM 3peHHs] HAYKH, SKCIIEPUMEHT — 3TO UCCIEA0BATEIbCKUN METOI 00yUe-
HUS, KOTOPBIM MOJHUMACT MTO3HABATEIbHBIN HHTEpEC Ha 00Jiee BHICOKUI YPOBEHb, YCH-
JIMBAE€T MOTHUBAILIMIO CAMOCTOSITEIIbHOM AEATEIbHOCTU. MccienoBaTeibCKUil METOT SIB-
JsieTCsl ycloBUEM (pOpMHUpOBaHUS WHTEpeEca, MOTPEOHOCTH B CaMOCTOSITENIbHOM, TBOP-
YECKOM JESITENIbHOCTH yJaluXCsl.

HccenenoBarenbCKuid MPOUECC COCTOUT U3 HECKOJIBKUX 3TAlOB: PAa3JeiICHUE CMe-
CH BEIIECTB, BBIJCICHHE MOJICKYJl ONPENEIEHHOTO CTPOCHUS, UX UJCHTU(PUKALUS U
U3YyYEHHE POJIHU B META0OIU3ME.

3aHATUS WMHTETPUPYIOT TEOPETHUECKUE 3HAHUS, M NPAKTUYECKUE YMEHHUS, H
HaBBIKM YYalllUXCid B €IMHOM IIPOILIECCE NEATEIbHOCTH Y4e€OHO-HCCIIEOBATEIBCKOTO
XapakTepa.

[TocoOue conepKUT METOAUYECKHE KOMMEHTAapHH MO OpraHW3alud 3aHATUN
(0coOeHHOCTH, CTPYKTYpa, COACPKAHUE, BUABI JEATEIbHOCTH, (POPMBI 3aHATUN U T. I1.).
Ha 3aHATHsAX ydwamiuecs pa3BUBAIOT AHAJUTHUECKHUE CIOCOOHOCTH MpPU IMPOBEICHUU
MPAKTUYECKUX paboT, yCTaHABIMBAIOT MPUYMHHO-CIICICTBEHHBIE CBS3U MPU U3yUYEHUU
METO/I0B OMOXHMMHH, Y3HAIOT O BO3MOKHOCTAX MX NPUMEHEHUS B MEAMIIMHE, MUILIEBON
MPOMBILIUIEHHOCTH, (hapMalleBTHKE.

Ileneeas ayoumopusn

VYyamnuecs 10 u 11 knaccoB o011e006pa3zoBaTeNbHBIX MIKOJI, KOTOpbIe 000PY10Ba-
HbI «IIIKOJIbHBIMH KBAHTOPUYMAMM.

Lenv npozpammuor

O3HAaKOMUTH y4aluxcs ¢ OMOXUMHUEH KaKk HayKOW AKCIIEPUMEHTAILHOM, codeTa-
foleld B cebe OpPraHUYecKyr0 XUMHUIO U OMOJIOTHUIO. TakKe JaHHBIM KypC TMOMOMXKET
c(OpMHUPOBATH HABBIKM CAMOCTOSITENIbHOW paOOThl ¢ HU(PPOBBIMU AAaTUUKAMU, MPOBE-
JE€HUS U3MEPEHUI U 00pabOTKM MONYYEHHBIX HU3MEpEeHHil. Pa3BUTh MO3HaBaTENbHBIN
MHTEpPEC U METaNpeJIMETHbIe KOMIIETEHIIMN OOy4YaroMMXcs 4epe3 MPaKTHUECKYIO Jes-
TEIbHOCTh; PACIIUPUTh, YIIIyOUTh M OOOOLIUTH 3HAHWS O CTPOEHUHU, CBOWCTBAX M
byHKIMSIX OMOMOJIEKYJ; cPpOpMUPOBATh YCTOMUYMBHIA HMHTEpPEC K MPOQPECCHOHATLHON
JesITeIbHOCTU B 00JIaCTH €CTECTBEHHBIX HAYK.



Ilnanupyembie pe3yabTaThl 0CBOCHHA Y4eOHOro npeamera «@u3nka» ¢ onu-
CaHHEeM YHHBEPCAJIbHBIX Y4eOHbIX A€l CTBHIA, J0CTUTAeMBbIX 00YYAKIUMUCS

JIMYHOCTHBIE Pe3yJIbTAThI

JIMYHOCTHBIMU pe3yJibTaTaMM M3ydeHHs npeaMera «Dusnka» SBISIOTCA CIETY-
IOINE YMEHHUS:

1) oco3HaBaTh €IUHCTBO M LEJIOCTHOCTH OKPY’KAIOIIEr0 MUPA, BO3MOKHOCTH €TI0
MMO3HABAEMOCTH M OOBSICHIUMOCTH Ha OCHOBE JOCTIKEHUU Hayku. [locTenmeHHo BhICTpa-
MBaTh COOCTBEHHOE IIEJIOCTHOE MUPOBO33PECHHUE:!

* BBIpa0AThIBaTh CBOM COOCTBEHHBIEC OTBETHI HA OCHOBHBIC KU3HEHHBIE BOMPOCHI,
KOTOPBIE€ CTABUT JINYHBIN )KU3HEHHBIN OTIBIT;

* YYUTBHCS MPU3HABATH MPOTUBOPEUYUBOCTh U HE3ABEPIIEHHOCTh CBOUX B3IJISIOB
Ha MHpP, BO3MOXHOCTh UX U3MECHEHUS,

* YYUTBHCS MCIOJIB30BaTh CBOM B3TJISIbI HA MHUP JIJII OOBSICHEHUS PA3JIMYHBIX CH-
Tyallui, penieHrs BO3HUKAIOIIMNX MPOOJIEM M U3BJICUCHHS )KU3HECHHBIX YPOKOB;

2) 0CO3HaBaTh CBOM HHTEPECHI, HAXOMUTh M H3ydaTh B Y4eOHHKAX II0 Pa3HBIM
NpeMeTaM MaTepual, UMEIOIIUN OTHOIIIEHUE K CBOMM MHTepecaM. Mcnons30BaTh CBOU
HWHTEPECHl JIJIs BIOOpAa MHAMBUIYATBHON 00pa30BaTEIbHONW TPACKTOPHUH, MTOTECHIIUAb-
HOM Oyny1ei mpodecCuu U COOTBETCTBYIOMIECTO TPOPUIBLHOTO 00pa30BaHMUS;

3) npuoOpeTaTh OMBIT yYACTHUS B JieJIax, IPUHOCSIIUX MOJIb3Y JIFOISIM;

4) ouleHWBATh KU3HEHHBIC CUTYAIIMH C TOYKU 3peHHs 0€30MacCHOTO 00pasa KU3HH
1 COXPAHEHUS 3/I0POBBS. YUUTHCA BHIOUPATh CTUJIb MOBEJICHUSI, IPUBBIUKHU, 00ECIICUH-
BarolMe OE30MacHbIM 00pa3 *KU3HU U COXPAHEHHE CBOETO 3I0POBbS, a TAKkKe OJIM3KHUX
JOAEH U OKPYKAIOIINX;

5) olleHNBaTh IKOJIOTMYCCKUH PHUCK B3aMMOOTHOIICHHHM YeIOBEKAa W TPUPO/IBI.
dopMHUpPOBaATh IKOJIOTUUECKOE MBIIIJICHUE: YMEHUE OIICHUBATh CBOIO ACSATEIBbHOCTH U
MOCTYIIKU JIPYTHUX JIFOJIEH C TOUKH 3pEHHUS COXPAHEHHUS OKPYKalOIIei Cpeibl.

MeTanpeaMeTHbIe pe3yJbTaThl

MertanpeagMeTHBIMU pe3ylibTaTaMu HU3y4deHHUsl mpeaMera «DPusnkay SBISETCS
dbopmupoBanue YV /I.

PeryasituBubie YY /|

» CaMOCTOATENbHO OOHAPYXKMBaTh U (POPMYIUpOBATH MPOOJIEMY B KIACCHON U
WHJUBUTyaJIbHON y4eOHOM eSITeIbHOCTH.

* BeinBurate Bepcuu pelieHusi MpoOJeMbl, OCO3HABaTh KOHEUHBIH pe3yJbTarT,
BBIOMpATh U3 MPEUI0KEHHBIX CPEJICTB U UCKATh CAMOCTOSITENIbHO CPEACTBA JOCTHKEHUS
LEIIH.

* CocTaBysITh (MHIUBUAYATHHO WU B TPYIIIE) TUIAH PEIICHHS MPOOJICMBI.

» PaGotas mo npenyioxkeHHOMY M (WJIM) CaMOCTOSATENIBHO COCTaBJIICHHOMY ILJIaHY,
MCIIOJIH30BATh HAPSYy C OCHOBHBIMHU CPEJCTBAMU U JIOMIOJIHUTEIIBHBIC: CIIPABOYHYIO JIH-
TepaTypy, pusndeckue mpudOPs, KOMITBIOTED.

* [ImanupoBaTh CBOIO MHANBUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

* PaboTaTh O CaMOCTOSITEIILHO COCTaBJICHHOMY IINIaHYy, CBEPAACH C HUM U LECJIBIO
ACATCIIBHOCTH, HUCIIPABJIAA OH_II/I6KI/I, HCIIOJIB3Yysl CaMOCTOATCIIBHO HOI[O6p3HHBIe cpea-
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CTBa.

« CaMOCTOSTENBHO OCO3HABATh MPUYMHBI CBOEIO YCIIEXA WM HEyCIeXa U HaXo-
JUTh CIIOCOOBI BBIXOJA U3 CUTYaIlMU HEycIexa.

* YMeTh OILICHUBATh CTENEHb YCHENTHOCTH CBOEH WHAMBHUIYaIbHOM 0Opa3oBa-
TEJIbHOW JIEATEIIbHOCTH.

 JlaBaTh OIIEHKY CBOMM JIMYHOCTHBIM KadeCTBaM M YepTaM XapakTepa («KakoB
s»), ONPEAEATh HAIIPABICHUSI CBOETO PA3BUTHUS («KAKUM 51 XOUY CTaThy», «4TO MHE JJIf
3TOT0 HAJO0 CACIAThHY).

ITo3naBaTeabHbIe YY ]I

* AHaNM3UPOBATh, CPABHUBATH, KJIACCUPUIIMPOBATH U 0000IIATh U3YyUYEHHBIE MO-
HATHS.

® CTpOI/ITB JIOTUYHOC PACCYXXIACHUC, BKIIIOYAIOMICC YCTAHOBJICHHC IIPHUYMHHO-
CJIICACTBCHHBIX CBSI3CH.

° HpGI[CTaBJBITI) I/IH(i)OpMaI_[I/IIO B BUJAC KOHCIICKTOB, Ta6HI/II_[, CXEM, I‘pa(l)I/IKOB.

* [IpeoOpa3zoBbIBaTh HHPOPMALIMIO U3 OJJHOTO BUAA B IPYroil U BEIOUpATh yA00-
HY10 114 ce0s popmy puKkcanuu v mpeacTaBlieHus] HHPOPMAIIUU.

 Mcnonp30BaTh pa3inyHble BUABI UTEHUS (M3ydarollee, IPOCMOTPOBOE, 03HAKO-
MUTEIBHOE, IOMCKOBOE), MPUEMBI CITYIIAHUS.

* CamMoMy co37aBaTh HWCTOYHMKM HMH(MOpPMALMK PA3HOrO THUMA M JJIA Pa3HBIX
ayIuTopuil, co001aTh NpaBuia MHPOPMALIMOHHON 0€30IacHOCTH.

* YMETh UCIOJIb30BAaTh KOMIIBIOTEPHBIE U KOMMYHHUKAILMOHHBIE TEXHOJIOIMHU KaK
MHCTPYMEHT ISl JOCTH>)KEHUS CBOUX LIEIIEH.

* YMeTh BbIOMpaTh aJeKBaTHBIE 3ajadye MpOrpaMMHO-aIMapaTHbIE CPEACTBA U
CEPBUCHI.
Ipeamernsie YY /1

[Ipu oOyueHun (pusuke NeATeIbHOCTh, CBI3aHHAS C MPOBEICHUEM (PU3NUECKOTO
AKCIIEPUMEHTA, OKa3bIBAETCSI KOMIUJIEKCHON. OHa BKJIIOYAET B ceOsl psijl STANoOB: MJIaHU-
pOBaHUE, MOJICTUPOBAHKE, BBIIBIKEHUE THUIOTE3, HaOMOIeHHe, T0A00p MPUOOPOB U
MOCTPOEHUE YCTAaHOBOK, M3MEpPEHUE, MPEACTaBICHUE U 0000IIeHne pe3yabTaToB. s
OCBOCHHMSI YKa3aHHBIX ATANlOB MPUMEHSETCS SKCIICPUMEHTAIBHBIN METOM U3ydeHus: Gu-
3UYECKHX SIBJIEHUM U TIPOLIECCOB.

[Ipu moaroroBke yyamuxcs 11 kmacca k camaue EI'D mo ¢usuke cienyer cdop-
MHUPOBATh Y HUX YMEHHUE periaTh SKCIEPUMEHTAIbHBIE 3a7aun. B mporiecce uxX BBINOJI-
HEHUS MOXHO MTOBTOPHUTH 3HAYUTEIIbHBIN 00BEM TPOUIEHHOTO YU4eOHOTO MaTepHaIa.

[IpuMep 3KCIEPUMEHTATILHOTO 3aJaHUS

3akpenute *€100 B IITATUBE M YCTAHOBUTE HAKJIOH XKENoOa TakUM 00pa3oM,
9YTOOBI MIAPUK MTPOXOIMII BCIO IITUHY KEmo0a.

Hcnonp3ys uMmeroye 3HaHus, ONPEAeNIUTe: a) YCKOPEHHE Mmapuka; 0) CKOpOCTh
apukKa B KOHIIE Kénooba.

yKa}KI/ITC, KaK U3MCHAIOTCA CIICAYIOIINUC (i)HSquCKI/Ie BCIIMYMUHBI IIPpHU ABUKCHUU
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[IapuKa BBEpX MO KEN0OY: a) CKOPOCTh; 0) YCKOpPEHHE; B) MOTEHIMAIbHAS YHEPTHS; T)
UMIIYJIbC; 1) KMHETUYECKasl SHEPIUs; €) MOJHas MEXaHUYECKas SHEPIus B peallbHbIX
yCIOBUSX (C yUETOM TPEHUS); 7K) NIOJIHAS MEXAHUYECKAasl SHEPTUs B UJCANIbHBIX YCIOBU-
ax (06e3 yuéTta TpeHus).

Pemenue sxcniepuMeHTaNbHBIX 3a7a4 GOPMHUPYET Yy yUallUXcs CIeAyIolue yMe-
HUS:

* IIPOBOANUTDH Ha6J'HOI[eHI/I$I H OIIKMCHIBATDH UX,

¢ 3aJ1aBaTb BOIIPOCHI U HAXOAUTDb OTBCTHI HA HUX OIIBITHBIM HYTéM, T. €. INIAHUPO-
BaTb BBIIIOJIHCHUC HpOCTefIIHHX OIIBITOB,

* TIPOBOJUTH TMPSIMbIC U3MEPEHUS TPU TIOMOIIM HAHOOJIee YaCTO MCIOJIb3yEeMbIX
puoOpOB;

* IPEJICTABIIAThH PE3yJIbTaThl U3MEPEHUH B BUJIE TAOJIHIL;

* IeJIaTh BBIBOJIBI HA OCHOBE HAOIOCHUI;

* HAXOJUThH MPOCTEUIINE 3aKOHOMEPHOCTH B IIPOTEKAHUU SIBJICHUW U OCO3HAHHO
HCIIOJIb30BaTh UX B TIOBCEAHEBHOM KM3HHU, COOJIIO/Ias pa3yMHbIE MPaBHJIa TEXHUKH 0€3-
ONACHOCTH Y ITPOTHO3ZUPYS IMOCIEACTBHS HEMTPABWIBHBIX JEHCTBHM.

BeinonHenne 1abopaTopHbBIX padOT (U3HYECKOro MPaKTUKyMa JOJKHO OBbITh
CBS3aHO C OpraHU3alMEd CaMOCTOSTEIbHON M TBOPUYECKOW NEATEIBHOCTH YYalllUXCH.
Bo3MoxHBIN BapHaHT WHAMBUAYAIU3AUN pabOThl — 3TO MNOAO0P HECTAaHIAPTHBIX 3a-
JaHUM TBOPUECKOI'O XapaKTepa, HalpuMep MOCTaHOBKAa HOBOM J1a00paTOpHOM paboOThI.
OpUruHaIBbHOCTH TAKOTO 3aJaHUS 3aKIIOYAETCS B TOM, YTO YYaIlIHICS NEPBBIM COBEP-
IaeT ornpeeaEHHbIe JEHCTBUS MO BHIMOJHEHUIO JTA00paTOpHbIN paboThl. [Ipu aTOM pe-
3yJbTaT €ro dKCIEPUMEHTAIBHOU NEATEIIbHOCTH NEPBOHAYAIIBHO HEU3BECTEH HU EMY,
HU YUUTEITIO.

DakTUYECKH 37€Ch MPOBEPSIETCS HE CTOJIBKO 3HAHWE KaKOro-mbo (PU3nYecKoro
3aKOHa, SIBJIEHUS WJIM MPOLecca, CKOJIBKO CIOCOOHOCTD Y4aIlerocsi K OCTAaHOBKE U BbI-
MOJIHEHUIO (PU3MUYECKOTo 3KcnepuMenTa. [IpoBens cepuro HEOOXOIUMBIX M3MEPEHHUN U
BBIYMCIICHUW, OH OLICHUBAET IOTPEIIHOCTH U3MEPEHUM U, €CIIM OHU HEIOIyCTHUMO Be-
JIMKH, HAXOJIUT OCHOBHBIE MCTOYHHUKH OLIMOOK U MPOOYET UX YCTPAHUTh.

Jlpyrum ydammmcs Kjiacca MOXHO TPEIJIOKHUTh WHIUBUIyaAIbHBIC 3aaHUs HC-
CJIEIOBATEILCKOTO XapaKTepa, B XOJ€ BBIIOJHEHHS KOTOPHIX OHHM TOJIy4aT BO3MOXK-
HOCTh OTKPBITh HOBBIC, HEM3BECTHBIE 3aKOHOMEPHOCTH HJIM JJAXKE CO3/1aTh H300peTeHue.
CaMocCTOsTEeThHOE OTKPHITHE U3BECTHOTO B (PH3MKE 3aKOHA WUIH «HU300PETEHHUE» CIIOCO-
0a m3MepeHus: GU3NIECKON BEITMYHMHBI SBJIACTCS O0OBEKTUBHBIM JTOKA3aTEIILCTBOM CITO-
COOHOCTH y4aluxcsi K CaMOCTOSITEIbHOMY TBOPUYECTBY. B pe3ynbrare Takoi Jesaremnb-
HOCTH Y HUX (JOPMHUPYETCSI YBEPEHHOCTh B CBOMX MHTEIJICKTYAIbHBIX CIIOCOOHOCTSIX.

B mpomiecce skciepuMeHTaTLHOTO UCCIIEA0BaHNs (PHU3NIECKUX SBICHUH (TIporiec-
COB) M 000OIIEHUS TOJYYSHHBIX PE3YyJIbTATOB YUAITUECS JOJKHBI HAYUUTHCS:

* yCTaHaBIMBATh (DYHKIIMOHAJIBHYIO CBSI3b U B3aMMO3aBHCHUMOCTD SIBIICHUN (TIPO-
1IECCOB);

* MOJICIMPOBATH ABJICHUS (IIPOLIECCHI);



* BBIJIBUT'aTh I'MIIOTC3bI, SKCIICPUMCHTAJIbHO IIPOBEPATH UX W MHTCPHPCTUPOBATH
IMOJTYYCHHBIC PC3YJIbTATHI,

¢ U3y4aTb (1)I/I3I/ILICCKI/IG 3aKOHBI U TCOPHUH, YCTAHABIMUBATDb I'PAHUIIBI UX IIPUMCHH-
MOCTH.

Kommynukatususie YV /]

* OrcTamBasi CBOKO TOYKY 3pEHHUS, IPUBOAUTH APIYMEHTBl U MOATBEPKIATh UX
dakTamu.

* YMeTh B JAMCKYCCHUU BBIABUTATh KOHTPAPTYMEHTHI, MepedpasupoBaTh CBOIO
MBICIIb (BJIaJICHUE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH).

* YUUTBCS KPUTUYHO OTHOCHUTHCSA K CBOEMY MHEHHIO, YMETh IPU3HABATH OLIHU-
OOYHOCTH CBOETO MHEHUS U €r0 KOPPEKTHPOBATh.

* PaznuyaTh B MMCbMEHHON U YCTHOW peyn MHEHUE (TOUKY 3pEeHUs), TOKa3aTelb-
cTBa (aprymMeHThl, (haKThl), TUIIOTE3bI, AKCUOMBI, TEOPHH.

* YMeTh B3IIIHYTh Ha CUTYyallUuIoO C WHOM IMO3NIHHN U JOIOBApUBATLCA C JIFOAbMU,
MPUACPKUBAIOIIUXCA MHBIX TOUCK 3PCHUA.

[IpenmeTHBIE PE3YIBTATHI
BBIITyCKHUK HAYYUTCS:

* JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (U3UKU B (POPMUPOBAHUU CO-
BPEMEHHOU HAy4YHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUH,
B [IPAKTUYECKON JEATEIBbHOCTH JIFOJIEH;

* JIEMOHCTPUPOBATh Ha MPHUMEPAX B3aUMOCBS3b MEXKIY (GU3UKON U JPYrUMHU
€CTECTBECHHBIMU HAYKaMMU;

®* YCTaHAaBJIMBATb B3aMMOCBA3b €CCTCCTBCHHO-HAYYHbBIX SIBJICHUM U IMPUMCHATH OC-
HOBHBIC (i)I/IBI/ILIeCKI/Ie MOACIIN IJI1 UX OIMMCAHMA U O6T>$ICH€HI/I$I;

* UCTOJIb30BaTh MHGOPMAINI0 (PU3NYECKOTO COJACpKaHUS TPU PEIICHUU y4deo-
HBIX, MMPAKTHYECKUX, MPOCKTHBIX M MCCIIEIOBATEILCKUX 3a/1a4, HHTErpupys WHpopMa-
A0 U3 PA3IMYHBIX HCTOYHUKOB U KPUTHIECKH €€ OIICHUBAS;

* pa3nuyaTh U YMETh UCIOJIb30BaTh B YUY€OHO-UCCIIEN0BATEIHCKON A TEILHOCTH
METO/Ibl HAYYHOT'0 MO3HaHUs (HAOI0IeHNEe, ONUCaHne, U3MEPEHHE, SKCIICPUMEHT, BhI-
JIBDKEHUE THUIOTE3bl, MOJCTUPOBAHUE U Jp.) U (HOPMBI HAYYHOTO MO3HAHUS ((DAKTHI,
3aKOHBI, TEOPUHU ), IEMOHCTPUPYSI HA IPUMEPAX UX POJIb U MECTO B HAYYHOM MO3HAHUH;

* IPOBOJIUTH MPSIMbIE U KOCBEHHBIC U3MEHEHUs (PU3MYECKUX BEJIMYMH, BHIOMpas
HU3MEpUTEIbHBIE TPHOOPHI ¢ YIETOM HEOOXOIMMON TOUHOCTH W3MEPEHHM, TUNIAHUPOBATh
XOJ W3MEPEHUM, MOJy4aTh 3HAYCHUE U3MEPSEMOM BEIMYMHBI U OLICHUBATh OTHOCH-
TEJLHYIO TIOTPENTHOCTD 10 33JJaHHBIM (hOpMYyJIaMm;

* MPOBOJUTH HUCCIENOBAHUS 3aBUCHMOCTEH MEXAYy (PU3NYECKUMHU BEIMYMHAMMU:
IIPOBOJIUTH U3MEPEHHUS U OIPEEIIATH HA OCHOBE UCCIIEOBAHMS 3HAYEHUE [1apAMETPOB,
XapaKkTepU3yIILINUX JaHHYI0 3aBUCUMOCTb MEXKIY BEJIMYMHAMU, U J1€JIaTh BBIBOJ C Y4E-
TOM HOTPELIHOCTH U3MEPEHUM;

® HUCIIOJIB30BATHh I OIIMCAHUA XApPaKTCpa HPOTCKAHHA (bHBH‘-ICCKI/IX mpoueccCCcoB
Cl)I/ISI/I‘-IeCKI/Ie BCIIMYUHBI U ICMOHCTPUPOBATH B3AMMOCBA3b MCIKIY HUMU,
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® HUCIIOJIB30BATh I OIIMCAHUA XapaKTCpa IMPOTCKAHUSA (1)I/IBI/II-ICCI(I/IX IIpo1eCCOB
(I)I/IBI/I‘IGCKI/IG 3aKOHBI C y‘IéTOM I'paHull UX IPUMCHUMOCTH,

* peliaTh Ka4yeCTBEHHBIE 3a/1auu (B TOM YHCIIE U MEXIPEIMETHOIO XapakTepa):
UCITONIB3YSI MOJICTH, (PU3NYECKre BETMYMHBI U 3aKOHBI, BHICTPAUBATh JIOTUYECKH BEP-
HYIO IIETI0YKY OOBSCHEHHUS (I0OKA3aTENhCTBA) MPEIJIOKEHHOTO B 3a7a4e mporecca (sB-
JIEHUs);

* pemaTh pacu€THBIC 3a/1a4U C SIBHO 33JaHHOM (DU3HUECKON MOJENBIO: Ha OCHOBE
aHaJIM3a yCJIOBHS 33J1a4¥ BBIACIATH (PU3UUYECKYIO0 MOJEIb, HAXOAUTH (PU3HUUECKUE BEIU-
YUHBI U 3aKOHBI, HEOOXOUMBIE U IOCTATOYHBIE AJi €€ pelIeHus, TPOBOJIUTh PACUEThI U
IPOBEPATH MOTYUYEHHBIN pe3ysIbTaT;

* YYUTHIBATh TPAHUIBI TPUMEHEHUSI M3YyYEHHBIX (PU3UUECKUX MOJENEH Ipu pe-
HIeHUU QU3HYECKUX U MEKITPEAMETHBIX 33/1a4;

* HUCIOJIb30BaTh MH(POPMAIMIO U IPUMEHSTh 3HaHUS O MPHUHLUIAX PabOThl U OC-
HOBHBIX XapaKTEPUCTUKAX HW3YYEHHBIX MAaIlUH, MPUOOPOB W JPYrUX TEXHUYECKHX
YCTPOMCTB U1 PELICHUS TPAKTUYECKHUX, YIEOHO-UCCIEA0BATEIbCKUX U MPOEKTHBIX 3a-
Jad;

* MCIOJIb30BaTh 3HAHUS O (PU3MUECKUX OOBEKTax U IMpoleccax B MOBCEAHEBHOMN
KU3HU 7151 oOecrieueHus: 0€30MacHOCTU pHU 00palleHnu ¢ MPUOOpaMHu U TEXHUYECKHU-
MU YCTpPOWCTBAaMH, JJIsi COXPAHEHUS 3[I0POBBS M COOJIIOJIEHUS HOPM 3KOJOTUYECKOTO
IIOBEJICHUS B OKPYKalOILEeH cpelie, Ui IPUHATHS PEIIEHUN B IOBCEIHEBHOM JKU3HH.

BBIHYCKHI/IK IIOJIYYHUT BO3MOKHOCTb HAYUHUTBCA:

* IOHUMAaTh U OOBSICHATH LIEIOCTHOCTh (PU3UUECKON TEOPUH, Pa3INyaTh TPAHUILIBI
e€ MPUMEHUMOCTHU U MECTO B Py APYTHX (PU3HUECKUX TEOPHIA;

* BIAJCTh NPUEMAMHU TOCTPOCHUS TEOPETUYECKUX JOKA3aTEJIbCTB IMPOTEKAHUS
(bu3MyecKuX SBJICHUM U MPOIECCOB HA OCHOBE MOJIYYEHHBIX TEOPETUUECKUX BHIBOJOB U
JI0OKA3aTEIbCTB;

* XapaKTEpU30BATh CUCTEMHYIO CBSI3b MEXKIY OCHOBOIIOJArarIIMMHU HAyYHBIMU
MOHSATUSIMU: TIPOCTPAHCTBO, BpeMsi, MaTepusi (BEIIECTBO, MOJIE), IBIKEHHUE, CUIIa, SHEP-
Tuf;

b
®* BbIABHUTAaTh THUIIOTC3bI HA OCHOBEC 3HAHH OCHOBOIIOJArarOmux 3aKOHOB,
* CaMOCTOATCIIbHO INIAaHUPOBATH U IIPOBOAUTD CI)I/IBI/I‘JGCKI/IG OKCIICPHUMCHTEI,

* XapaKTepHu30BaTh TIJI00ajabHBIC MPOOJIEMBI, CTOSINHUE IMEpPEea YeTOBCUCCTBOM:
SHEPreTHUECKHE, CHIPhEBBIC, IKOJOTHUYECKHE, — M POJIb (DU3UKHU B PCIIEHUH ITHUX IPO-
oneMm;

* pelaTh MPaKTUKO-OPHUEHTUPOBAHHbBIE KAUECTBEHHBIE M Pacu€THbIe PU3NYECKUE
3aJ1a4 C BBIOOPOM (PU3UYECKON MOJENH, UCIOJIb3Ysl HECKOJIBKO (PU3NYECKUX 3aKOHOB
uin (opmyJsl, CBS3BIBAIOIIMX H3BECTHbIE (PU3NYECKHE BEIUYMHBI, B KOHTEKCTE MEX-
IIPEIMETHBIX CBSI3€EH;

* OOBSCHATH MPUHIUIIBI pa0OTHl U XapPAKTEPUCTUKU M3YUYEHHBIX MAIWH, TPUOO-
POB ¥ TEXHUYECKUX YCTPOUCTB;

* OOBSICHATH YCIOBHS MPUMEHEHUS (PU3NIECKUX MOJENEH NP pelieHnu pusmnde-
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CKHX 3aJiay, HaXOJUTh aJCKBATHYIO MPEIOKEHHOMN 3amaue GU3MIECKyl0 MOJIETh, pa3-
pemath mpo0JeMy Kak Ha OCHOBE MMEIONIMXCS 3HAHMM, TaK W MPH MOMOILIU METOJ0B
OLICHKHU.

Coaepixanue Kypca
10 KJIACC

Pasznen 1. MEXAHUKA (26 1)

Kakoe nBrkeHHe Ha3bIBAaeTCs PaBHOYCKOPEHHBIM? Kak M3MEHSAETCS CKOPOCTh MPSAMO-
JMHENHOTO paBHOYCKOpeHHOro aBmxkeHus? Kak npeactaBuTh rpaguuecku paBHOYCKO-
pEHHOE NpSMOJIMHEWHOE NBMKeHue? JlelcTBUEM KaKUX CHJI OOBACHAETCS XapakTep
JIBVKEHUS MOJBEIICHHOTO Ha HUTHU mapuka? OT 4ero 3aBUCHUT €r0 LEHTPOCTPEMUTEIb-
Hoe yckopenue? KakoBa mpupozga cui tpeHusi? Kakue cymecTByroT cocoObl yMEHb-
ICHUS U yBeJndeHusl TpeHus? Kakue Buabl TpeHUs: BaM M3BECTHBI? OT KaKUX BEJIUYUH
3aBUCAT Pa3JIMYHbIC BUIBI CUJI TpeHUA? UTO Takoe MMITYJIbC TEJIa U UMITYJIbC CUibl? B
4éM pasiinyve BHEIIHUX W BHYTPEHHMUX CHJI, ACMCTBYIOIIMX B cucTeMe Ten? B uém 3a-
KJIFOYAEeTCS 3aKOH COXPAaHEHUS UMITyJibca? Kak MpUMEHUTD €T0 I ONKMCAHUs PEAKTUB-
HOT'O JIBIKEHUS?

Paszpea 2. MOJIEKYJIAPHAA ®PU3UKA. TEPMOAUHAMMUKA (17 4)

Kakune napameTpsl ONMUCHIBAIOT COCTOSTHUE UIEANIBHOTO ra3a? UTo Takoe yHHBEpCcaIbHas
ra3zoBas noctositHHaa? Kak 3anuceiBaercs ypaBHeHne Menaeneesa — Kiaitnepona? Uto
Takoe ra3oBble 3ak0HbI? Kakol mporecc Ha3bIBaeTCs: a) U30TEPMUUECKUM; 0) U30X0p-
HbIM; B) n300apHbIM? Kak mpoBepuTh Ha OMBITE BBINOJTHEHHE 3akoHa I eii-JIroccaka?
Kakoit map Ha3bIBalOT HachIlleHHbIM? UTO Takoe auHamudeckoe paBHoBecue? IIpu ka-
KHX YCJIOBHUSIX BO3MOKEH Ipouecc KuneHus? YTo Takoe adCOOTHASI U OTHOCUTEIbHAS
BlIaXXHOCTh Bo3ayxa? Kak paboraer ncuxpomerp? Uto n3yyaer tepmoauHamuka? Yro
TaKO€ BHYTPEHHsIS SHEprus tena? Uem onpenensercs: BHYTPEHHSS SHEPIUs HICATBHOTO
raza? Yto noHMMaroT noj padboToil B TepMOJUHAMUKE?

Pasnen 3. DJIEKTPOJMHAMMKA (25 u)

UTo Ha3bIBAIOT BOJIBT-aMIIEPHON XapaKTEPUCTUKOW MpoBOJHUKA? UTO TaKoe 3NEKTpH-
Yeckoe conpoTuBiieHre? OT KaKuX BEJIMYUH OHO 3aBUCUT? UTo yTBepkaaeT 3akoH Oma
Ut ydacTtka nenu? Kak Ha OomnbITe MpOBEPUTh OCHOBHBIE 3aKOHOMEPHOCTH IOCJIEI0BA-
TEIbHOTO M MapajuIeIbHOTO COEIMHEHUS! PE3UCTOPOB U CHPABEIMBOCTH (POPMYI IS
pacy€ra 3KBHUBAJIEHTHOTO COMpPOTUBIEHUsA? UTO Takoe paboTa 3JEKTPUYECKOrO TOKa?
Kak paccuutars MOITHOCTH TOKA?

Uro yrBepxknaer 3akoH J[koyns — Jlenna? Kak Ha mpakTUKE ONpENEIuTh 3HAYCHUE
OJ1C ncrounuka Toka? MOXHO JIM KOCBEHHBIMU M3MEPEHUSIMU OIPENEITUTh 3HAYEHUE
BHYTPEHHETO CONPOTUBJICHUSI NCTOYHUKA TOKA?



11 KITACC

Paznen 1. DJIEKTPOTUHAMMKA (20 1)

Kak 00baAcHUTH B3aMOAEHUCTBHE MPOBOJIHUKOB C TOKOM? YTO Takoe MarHUTHOE mosje?
KaxoBsl ero xapakrepuctuku? Yto Takoe MarHuTHas MHAYKIUA? 1lpyu Kakux ycaoBUsSX
B 3aMKHYTOM MPOBOJHUKE BOZHUKAET MHIYKIIMOHHBIN TOK?

Pa3nen 2. KOJIEBAHUS U BOJIHBI (20 4)

Yro Ha3bIBAIOT MEXaHUUYECKUMHU KosieOaHusmu? Kakue Bunbl koneOanuii ObiBaror? Ka-
KOBBI YCJIOBHS UX BO3HUKHOBeHUs? UTo Takoe MasTHUK? Kak ommcarh JBUXKEHHE Ma-
TeMaTU4ecKoro masTHuka? Kak ompenenuts BEIWYMHY YCKOPEHHsI CBOOOAHOIO Maje-
HUS NPU MOMOLIM HUTSHOIO MasTHUKA? UTO Ha3bIBAIOT MEPEMEHHBIM 3JIEKTPUYECKUM
TOKOM M KaKOBBI YCIIOBHSI €70 CYLIECTBOBAaHUSA?

Kak Maremarnuecku Onucath BBIHYXACHHBIE 3JEKTpUUeckue KojeOanus? UYto Takoe
aKTUBHOE COINpOTUBIICHHE Lienu? Kak onpenenuTs 3Ha4YeHUs1 CUJIbl TOKA, HAPSYKEHUS U
MOIIIHOCTU B LIEMU NEPEMEHHOTo Toka? KakoBbl yCcIOBUS BOZHHUKHOBEHHUS PE30HAHCA B
IEKTPUYECKOM KoJebareabHOM KOHType? Kakum 00pa3om SIBIEHHE SJIEKTPUYECKOTO
PE30HaHCa UCIIOIb3YETCS?

Kakue maremaTnueckue ypaBHEHHUS ONHCHIBAIOT BBIHYK/ICHHBIE 3JIEKTPUUYECKUE KOJIe-
0anua? Kakumu npeumyiiecTBaMu 00JiajaeT NEPEMEHHBIM TOK B CPAaBHEHUU C MOCTO-
AHHBIM? Kak mpoucXoauT reHEepHpOBaHUE IEPEMEHHOIO 3JIEKTPUYECKOro Toka? Jlms
4ero npeaHasHaueHbl TpaHcpopmaTopsl? B 4éM 3akiroyaeTcs NpUHLINI UX JEHCTBUS?

Paznen 3. OIITUKA (16 4)

Kak ompenenuts ONBITHBIM MYTEM BEJIMYMHY OTHOCUTEIBHOTO MOKA3aTENs MPEJIOMIIe-
Hus crekia? Kak onpenenuTh ONBITHBIM MYyTEM BEJIMYMHBI ONTUYECKOW CHUJIIBI JIMH3bI?
Kakue cyiecTByroT MEeTOIbI onpenesieHusi (POKYCHOTO PacCTOSIHUSL COOMparoiiei JInH-
3517

Y4eOHO-TeMaTHUeCKOEe TNIAHHPOBAHNE

10 kimacc
Neo | HazBaHue TeMBbI KonngecTBo
JacoB
1. | Pazmen 1. MEXAHUKA 26
2. | Pazgen 2. MOJIEKVIJISIPHAS ®U3UKA. TEPMOJMHAMUKA 17
3. | Pazgen 3. DJIEKTPOJIMHAMUKA 25
Bcero 68
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11 kaace

Ne i/ | Ha3Banue Tembl KonuuecTBo
4acoB
1. Paznen 1. OJIEKTPOJAMMHAMUKA 20
2. Paznexn 2. KOJIEBAHUM A 1 BOJIHBI 20
3. Pazgen 3. OIITUKA 16
8. Paznex 4 IIOBTOPEHUE 8
Bcero 64

DopMbI KOHTPOJISA
B nocoOuu npeanararotcst npuMepHble BAPUAHTBI KOHTPOJIBHBIX paboT K KypcaMm (pu3u-
ku 10 u 11 kmaccos, pazpadborannsie B popmate EI'D u B kimaccuueckom gopmare u uc-
MOJIb3yEMbI€ aBTOpaMU MpHU OOy4YeHUH ydanuxcs. Kaxaplid yauTellb MOXKET BOCIOJIb30-
BaThCsl BApUAHTAMH, B3SITBIMHU U3 JPYTHUX MOCOOMN WIIM COCTABICHHBIMH CAMUM y4YHUTE-
JEM.

KonTpoabHasi padora no reme «3aK0OHbI NOCTOSIHHOTO TOKa» B popmate EID
(10 kacc)

Bapuanr 1

1. Ha pucynke un300pax&Hn rpaduk 3aBUCIMOCTH CUJTbI TOKA B IIPOBOJHUKE OT
HaAMPsHKEHUST MEXKTy ero KoHiamu. Orpeaenure, 4eMy paBHO CONPOTHBIICHHUE
IIPOBOTHUKA.

I, MA A

N A& D

0 | 9 A
U B
I'pa¢uk 3aBHCMMOCTH CHJIbI TOKA B MPOBOHUKE OT HANIPSIKEHUS MEKIY €ro KOH-
maMu

OrtBer: Owm.

2. Ha pucynke 2 npuBejieHa cxeMa dJIeKTPUUECKOM 1IeMr, COCTOAIIAs U3 UCTOUHHUKA
TOKa, JIByX PE3UCTOPOB U JIBYX UJCaTbHBIX BOJbTMETPOB. [lokazaHue nepBoro BoJbT-
Metpa coctapiisieT 100 B. Onpenenure nokazanve BTOPOro BOJIbTMETPA.
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(Y

2 Om
—rpd | = p—

(Yy)

Cxema 3JIeKTPUYECKOM Ienu

OtBer: B.

3. B cxeme anexTpuueckoil nenu, n300paxxEHHON Ha PUCYHKE 3, UI€aIbHbBIN BOJIBT-
MeTp nokasbiBaeT HanpsbkeHue U =2 B. BHyTpeHHee conpOTUBIEHNE UCTOYHHUKA TOKA
r =1 Owm, conpotusienus peauctopoB R1 =2 Om u R2 =2 Om. Onpenenure 3/1C uc-
TOYHUKA.

¢

Cxema 3JIeKTPUYECKOM Lenu

OrtBer: B.

4. ConpOTUBJIEHUE KAXIOTO PE3UCTOPA B JIEKTPUUECKOU LIETH, CXeMa KOTOPOM IMOo-
Ka3zaHa Ha pucyHke 4, papHo 100 OM. Y4acTOK NOAKIIOUEH K UCTOYHUKY ITOCTOSIHHOTO
HarpshkeHust BeiBogamu A u B. Hanpspkenne Ha pesuctope R4 pasuo 12 B. Uemy paBHO
Hamnpsokenue UAB Mex 1ty BbIBOIaMHU 1ieTin?

Cxema 3JIeKTPUYECKOM Henu

OrtBer: B.

5. Ha pucysnke 5 npencrasieHa BoJIbTaMIIEpHAs XapaKTepUCTUKaA pe3uctopa. Kakoe
KOJIMYECTBO TEILIOTHI BbIAECINTCA 3a 10 C Ha 3TOM pe3UCTOpe, ECIIH €ro MOAKIIOUUTh K
VCTOYHHKY HamnpskeHus 2 B?
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BosbTamnepHasi XapaKTepUCTHKA Pe3ucTOpa

OtBer: JIx.

6. Pesuctop conpotusieHruemM 2 OM MOAKIIOYEH K UCTOYHUKY MTOCTOSTHHOTO Hampsi-
xeHus. [lapannenbHo 3TOMyY Pe3ucTOpy MOAKIIOYIINA JPYTO PE3UCTOP COMPOTUBIICHHU-
eM 4 OM. Bo ckoJIbKO pa3 mpu 3TOM U3MEHUIACh MOITHOCTD, BBIACIISIONIASICS HA y4acT-
K€ IIEM1, KOTOPBIM COCTOUT U3 PE3UCTOPOB?

OrtBeT:

7. Kak u3MeHsTCs MOKa3aHUs BOJIBTMETPA U aMmriepmerpa (puc. 6), eciii TOUku a u b
COEIMHUTbH MPOBOJHUKOM, COITPOTUBIIEHUE KOTOPOIO PABHO HYJIO?

(V)
N\
R R
L. 5
a | I
®-
R b R
1 Y 1

Cxema 3JIeKTPUYECKOM Lenu

JI71d KaKoM BEJTMYHUHBI OMIPEICIIMTE COOTBETCTBYIOIINN XapaKTEP U3MECHCHU:
1) yBenuuurcs
2) yMEHBIIUTCS
3) HE UBMEHUTCS

3anumure B TaONMILy BbIOpaHHbIE TUGPHI IS KaXA0W GU3NYECKON BETUYHUHBI.
[{udpe! B 0TBETE MOTYT MOBTOPSITHCSL.

Cwa Toka | Hanpspxenne U

8. K ucrounuky Toka nojcoeuHéx pe3uctop conporunieHueM R. Kak uamenstcs
OJ1C, HanpsiKeHUEe Ha KJIeMMaxX UCTOYHUKA Toka UBHEIIH U HANIPSIAKEHUE BHYTPU UC-
TOYHUKa Toka UBHYTp, €CIM MOCJIEI0BATENBHO K PE3UCTOPY COMPOTUBICHUEM R BKIIIO-
YUTH €I1IE OJANH TAKOU K€ Pe3nucTop?

JInst KaK0M BEJIMYMHBI ONIPEAETUTE COOTBETCTBYIOIIUN XapaKTep U3MEHCHMUS:

1) yBenuuures
2) yMEHbIIUTCSA
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3) HE UBMEHUTCS

3anumure B TaONUILy BEIOpaHHbBIC TUGPHI IS KaXKI0W (PU3NYECKON BETUUHHBI.
[{udpel B 0TBETE MOTYT MOBTOPSITHCSL.

/C Hanpsizkenue Usgnewn Hanpsixkenue Usnymp

9. Pe3ucropsl moouepénHo MOAKIIOYAIOT K HCTOUHUKY TOCTOSTHHOTO Toka. Corpo-
TUBJICHUS PE3UCTOPOB PAaBHBI COOTBETCTBEHHO 3 ¥ 12 OM. MOIIHOCTB TOKa B pE3UCTO-
pax oguHakoBa. YeMy paBHO BHYTPEHHEE CONPOTUBIEHUE UICTOYHUKA TOKA?

Ortser: Om.

10. Ilpu mpoBeaeHNM TaOOPATOPHOH pabOTHI yHAUKCS COOPAT DIIEKTPUUECKYIO IETIh
o cxeme, n300paxk€HHoi Ha pucynke 7. Conmportusiienus pe3uctopo R1 u R2 paBHbl
20 u 150 Om cootBercTBeHHO. ConpoTHBiIeHUE BoJIbTMETpa paBHO 10 kOwMm, a amnep-
Metpa — 0,4 OM. DJIC ucrounuka paBHa 36 B, ero BHyTpeHHEE CONPOTUBIIEHHUE CO-
craBigeT 1 Om.

—1 R| '—

o

£, r

|
[
L

CxeMa 3JIeKTpHYECKOH LeNu, COOPAHHOM YYalIUMCH

Ha pucynke n300pakeHbl KaJlbl IpUOOPOB € MOKAa3aHUSAMHU, KOTOPBIE MOTYUYnI yya-
uuiics. MicnpaBHbl 11 iprOOPHI WIIH K€ KAKOM-TO U3 HUX JAET HEBEPHbBIC TOKA3AHUS?

11. Pesucropsl conpotusieHussMu 100 u 200 Om coeuHmIM mapauiebHo U MO /I-
KJIFOYWJIA K HUM TOCJIEN0BATENBHO €ME OAUH pe3uctop conpotupieHuem S0 Om. Ilo-
JYYUBILYIOCA LIETIOYKY PE3UCTOPOB MPUCOECTMHUIIM K OaTapelike. Hapucyiite cxemy
JTAHHOM AJIEKTPUUYECKOM 11enu. B KakoM U3 pe3ucTOpOB BhIJIETSAETCS OOJbIIE BCETO KO-
JUYeCcTBa TEIIOThI? Bo CKOJIBKO pa3 pa3nuyaroTcs TEMIOBbIe MOIIHOCTH B PE3UCTOPAX
conportusieHusiMu 50 u 200 Om?

OrtBer:

OTBETHI.

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

Kpurepuu ouenuBanus:
3aganus Ne 1—6 onenuBarorcs B 1 6amn, 3amanus Ne 7—9 — B 2 Oaiuta, a 3aaHus
Ne 10, 11 — B 3 Gamna.
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Hroro 3a paboty: 18 Gannos.
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